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Introduction

R ed Hat has recently decided to discontinue the Red Hat Linux product
line and instead focus on the commercial Red Hat Enterprise Linux —
RHEL — product line. The evolution of the now-defunct Red Hat Linux
product line continues on as the Fedora Project, a Red Hat-sponsored and
community-supported open source project that continues to evolve what
once was Red Hat Linux. What comes out of the Fedora Project is a Fedora
Core release every six months or so. (For example, Fedora Core 1 came out
in November 2003 and Fedora Core 2 was released in May 2004.) In contrast
to the rapid Fedora Core release cycles, RHEL is a stable product line with
a 12 to 18 month release cycle and five years of support for every version.
New technologies that first appear in Fedora Core will eventually find their
way into the next-generation Red Hat Enterprise Linux (RHEL) product.
Thus, Fedora Core releases are a precursor to what’s coming in RHEL in
the future.

The recently released Fedora Core 2 comes with many new system compo-
nents including the Linux 2.6.5 kernel, X.Org X11 6.7.0, GNOME 2.6, KDE 3.2.2,
GCC 3.3 compiler, and the glibc 2.3.3 system libraries. This version supports
many new features such as Advanced Configuration and Power Interface
(ACPI), Bluetooth wireless connections, and a graphical boot screen that
shows system startup messages in a user-friendly screen.

Fedora Core 2 also includes the OpenOffice.org 1.1.1 office suite. To top it
off, Fedora Core continues to come with a graphical installation program
that makes installation easy!

About This Book

Red Hat Fedora Linux 2 All-in-One Desk Reference For Dummies gives you
nine different quick-reference guides in a single book. Taken together, these
nine books provide detailed information on installing, configuring, and
using Fedora Core.

What you’ll like most about this book is that you don’t have to read it
sequentially chapter by chapter, or, for that matter, even the sections in

a chapter. You can pretty much turn to the topic you want and quickly get
the answer to your pressing questions about Fedora Core, be it about using
the OpenOffice.org word processor or setting up the Apache Web server.



2 Conventions Used in This Book

Here are some of the things you can do with this book:

+*

Install and configure Fedora Core from the DVD-ROM included with the
book.

Connect the Fedora Core PC to the Internet through a DSL or cable
modem.

Set up dial-up networking with PPP.

Get tips, techniques, and shortcuts for specific uses of Fedora Core,
such as

e Setting up and using Internet services such as Web, Mail, News, FTP,
NFS, and DNS.

e Setting up a Windows server using Samba.
¢ Using Linux commands.
¢ Using Perl, shell, and C programming on Linux.

¢ Using the OpenOffice.org office suite and other applications that
come with Fedora Core.

4+ Understand the basics of system and network security.

4+ Perform system administration tasks.

Conventions Used in This Book

[ 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. | italicize the first occurrences of new terms and concepts
and then provide a definition right there. The output of commands follows
the typed command and the output is shown in a monospace font.

What You Don’t Have to Read

Each mini reference book 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 the
sidebars.
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Who Are Vou?

[ assume that you are somewhat familiar with a PC — you know how to turn
it on and off and you have dabbled a bit with Windows. Considering that
most new PCs come preloaded with Windows, this assumption is safe, right?

When installing Fedora Core on your PC, you may want to retain your
Windows 2000 or Windows XP installations intact. I assume you don’t
mind investing in a good disk-partitioning tool such as PowerQuest’s

PartitionMagic, available at www.powerquest.com/partitionmagic
(no, I don’t have any connections with PowerQuest).

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

How This Book Is Organized

Red Hat Fedora Linux 2 All-in-One Desk Reference For Dummies has nine books,
each of which focuses on a small set of related topics. If you are looking for
information on a specific topic, check the book names on the spine or con-
sult the Table of Contents.

This desk reference starts with a minibook that explains the basics of Fedora
Core and guides you through the installation process (a unique aspect of
this book because you typically do not purchase a PC with Fedora Core pre-
installed). The second minibook serves as a user’s guide to Fedora Core — it
focuses on exploring various aspects of a Fedora Core workstation, including
the GNOME and KDE GUIs and many of the applications that come bundled
with Fedora Core. The third minibook is a user’s guide to the OpenOffice.org
office applications. The fourth minibook covers networking and Book V goes
into using the Internet. Book VI introduces system administration. The sev-
enth minibook turns to the important subject of securing a Fedora Core
system and its associated network. Book VIII shows you how to run a vari-
ety of Internet servers from mail to a Web server. The ninth and final mini-
book introduces you to programming.

Here’s a quick overview of the nine books and what they contain:
Book I: Fedora Basics: What is Fedora Core? Understanding what’s new in

the Linux 2.6 kernel. Installing, configuring, and troubleshooting Fedora
Core. Taking Fedora Core for a test drive.
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What's on the DUD?

Book II: Workstations and Applications: Exploring GNOME and KDE. Using
the shell (what’s a shell anyway?). Navigating the Fedora Core file system.
Exploring the applications such as multimedia software as well as the text
editors (vi and ed).

Book III: OpenOffice.org: Writing with OpenOffice.org Writer. Preparing
spreadsheets with OpenOffice.org Calc. Making presentations with
OpenOffice.org Impress. Preparing drawings with OpenOffice.org Draw.

Book IV: Networking: Connecting the Fedora Core PC to the Internet through
a dial-up connection or a high-speed always-on connection such as DSL or
cable modem. Configuring and managing TCP/IP networks, including wire-
less networks.

Book V: Internet: Using various Internet services such as e-mail, Web surf-
ing, and reading newsgroups. Transferring files with FTP.

Book VI: Administration: Performing basic system administration. Managing
user accounts and the file system. Installing applications. Working with
devices and printers. Using USB devices. Upgrading and customizing the
Linux kernel.

Book VII: Security: Understanding network and host security. Securing the
host and the network. Performing security audits.

Book VIII: Internet Servers: Managing the Internet services. Configuring the
Apache Web server. Setting up the FTP server (including anonymous FTP).
Configuring the mail and news servers. Providing DNS. File sharing with NFS.
Using Samba to set up a Windows server.

Book IX: Programming: Finding out the basics of programming. Exploring the
software development tools in Fedora Core. Writing shell scripts. Learning C
and Perl programming.

Appendix: About the DVD: Summarizes the contents of the book’s compan-
ion DVD-ROM.

What's on the DUD?

The DVD contains Fedora Core 2 from the Fedora Project (fedora.redhat.
com). You may use the DVD in accordance with the license agreements
accompanying the software. To discover more about the contents of the DVD,
please consult the appendix.
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Sidebars

| use sidebars throughout the book to highlight  before or give a little insight into a related topic.
interesting, but not critical, information. Sidebars  If you're in a hurry, you can safely skip the
explain concepts you may not have encountered  sidebars.

Icons Used in This Book

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

gMBER

The Remember icon marks a general interesting fact — something that I

thought you want to know and remember.

0@4,

A\
The Tip icon marks things that you can do to make your job easier.
V.Q\\\\NG!
s The Warning icon highlights potential pitfalls. With this icon, I'm telling you:
“Watch out! This could hurt your system!”
Q\(’N' ST(/&

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

Where to Go from Here

It’s time to get started on your Fedora Core adventure. Take out the DVD
and install Fedora Core. Then, turn to a relevant 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 Fedora Core!

If you want to participate in the Fedora Core project, visit the project’s Web
site at fedora.redhat.comfor more information.

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

In This Chapter

v+ Explaining what Fedora Core is
+ Going over what Fedora Core includes
v+ Discovering what Fedora Core helps you manage

v~ Getting started

Ibet you’ve heard about Linux and you probably know about Red Hat
Linux as well, but chances are Fedora Core is new to you. If you're won-
dering what exactly Fedora Core is and what it can help you do, this chapter
is all about answering those questions. Here I provide a broad-brushstroke
picture of Fedora Core and tell you how you can start using it right away.

By the way, this book covers Fedora Core for Intel 80x86 and Pentium
processors (basically any PC that can run any flavor of Windows).

What Is Fedora Core?

Fedora Core is what used to be Red Hat Linux — the Linux distribution from
Red Hat that used to be available free of charge. If you never knew Red Hat
Linux, think of Fedora Core as another Linux distribution. That leaves you
with the question: What is a Linux distribution anyway?

Trying to describe a Linux distribution is a bit like that story of six blind
men trying to describe an elephant. You know the one — one blind man
touches the elephant’s side and says the elephant is like a wall, another
checks out the tusk and concludes that an elephant is like a spear, and so
on. Along those lines, a Linux distribution appears to be many different
things, depending on what you experience. You can think of it as the graph-
ical user interface or just a PC to run your e-mail program, but, at its heart,
it’s an operating system. The following sections explain what I mean by this
statement.

Operating systems and Linuy

You know that your PC is a bunch of hardware — things you can touch, like
the system box, monitor, keyboard, and mouse. The system box contains

the most important hardware of all — the central processing unit (CPU), the
microchip that runs the software (any program that tells the computer how
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to do your bidding) — which you actually can’t touch. In a typical Pentium 4
PC, the Pentium 4 microprocessor is the CPU. Other important hardware in
the system box includes the memory (RAM chips) and the hard drive — and
one program has to run all this stuff and get it to play nice: the operating
system.

The operating system is software that manages all the hardware and runs
other software at your command. You, the user, provide those commands
by clicking menus and icons or by typing some cryptic text. Linux is an oper-
ating system — as are UNIX, Windows 98, Windows 2000, and Windows XP.
The Linux operating system is modeled after UNIX; in its most basic, no-frills
form, it also goes by the name Linux kernel.

The operating system is what gives a computer — any computer — its per-
sonality. For example, you can run Windows 98 or Windows XP on a PC —
and on that same PC, you can also install and run Linux. That means, depend-
ing on which operating system is installed and running, the same PC can be
a Windows 98, Windows XP, or Linux system.

The primary job of an operating system is to load software (computer pro-
grams) from the hard disk (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 whole system freezes up. You know how
infuriating it is when your favorite operating system — maybe even the one
that came with your PC — suddenly calls it quits just as you are about to
click the Send button after composing that long e-mail to your friend. You try
the three-finger salute (pressing Ctrl+Alt+Del), but nothing happens. Then
it’s time for the Reset button (provided your computer’s builders were wise
enough to include one). Luckily, that sort of thing almost never happens
with Linux — it has a reputation for being a very reliable operating system.

Does Linux really run on any computer?

Linux runs on many different types of computer
systems — and it does seem able to run on
nearly any type of computer. Linus Torvalds and
other programmers originally developed Linux
for the Intel 80x86 (and compatible) line of
processors. Nowadays, Linux is also available
for systems based on other processors — such
as those with AMD's 64-bit AMD64 processors,
the Motorola 68000 family; Alpha AXPs; Sun

SPARCs and UltraSPARCs; Hewlett-Packard's
HP PA-RISC; the PowerPC and PowerPC64
processors; and the MIPS R4x00 and R5x00.
More recently, IBM has released its own ver-
sion of Linux for its S/390 mainframe. This book
covers Linux for Intel 80x86 and Pentium proces-
sors (these have in common a basic physical
structure known as /A-32 architecture).
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In technical mumbo jumbo, Linux is a multiuser, multitasking operating system.
All this means is that Linux enables multiple users to log in, and Linux 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
1994, multiuser and multitasking were big selling points.

Linux distributions

Fedora Core is a specific Linux distribution — essentially a package of fea-
tures. Fedora Core consists of the Linux kernel (the operating system) and
a collection of applications, together with an easy-to-use GUI installation
program, called Anaconda.

You find many Linux distributions, and each includes the standard Linux
operating system:

4+ The X.Org X Window System: 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, but you don’t need the source code to run the

operating system or any applications) is included, as is its documentation.

Current Linux distributions include a huge selection of software — so
much that it requires multiple CD-ROMs or a single DVD-ROM (which
this book includes).

Many Linux distributions are commercial products that you can buy in com-
puter stores and bookstores. If you have heard about Open Source and the
GNU (GNU’s Not UNIX) license, you may assume that no one can sell Linux
for profit. Luckily for companies that sell Linux distributions, the GNU
license — also called the GNU General Public License (GPL) — does allow
commercial, for-profit distribution, but requires that the software be dis-
tributed in source-code form, and stipulates that anyone may copy and
distribute the software in source-code form to anyone else. Fedora Core

is available free of charge under the GPL, which means that my publisher
may include the Fedora Core DVD-ROM with this book and you may make
as many copies of the DVD as you like.

Transitioning to the Fedora Project

In late September 2003, Red Hat announced the Fedora Project — an open-
source project sponsored by Red Hat where the developer community can
participate and continue to evolve what used to be the Red Hat Linux prod-
uct. The new product goes by the name Fedora Core and the project is
expected to have Fedora Core releases every four to six months. Red Hat

Book |
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continues to participate in the Fedora Project and help prepare the Fedora
Core releases, but everything is done with involvement of the open source
community under a public release schedule. As you may expect, Fedora Core
is available freely, just as Red Hat Linux used to be, and you can expect books
such as this one to include Fedora Core on DVD or CDs.

Red Hat continues to sell its commercial Linux distribution — called Red Hat
Enterprise Linux. Red Hat anticipates that new technologies and enhance-
ments that first appear in Fedora Core will eventually find their way into Red
Hat Enterprise Linux. In this way, the Fedora Project serves as an incubator
and testing ground for future Linux development.

To find out more about the Fedora Project, visit fedora.redhat.com.

Making sense of version numbers

Both the Linux kernel and Fedora Core have their own version numbers, not
to mention the many other software programs (such as GNOME and KDE)
that come with Fedora Core. The version numbers for the Linux kernel and
Fedora Core 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, 2.6.5 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 should not adopt such
versions for day-to-day use. For example, when you look at version 2.5.75 of
the Linux kernel, notice the 5 — that 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.

Fedora Core version numbers

The Fedora Core development community, led by Red Hat, assigns the Fedora
Core version numbers, such as 1 or 2. They are of the form X. Y, where X is
the major version and Y the minor version. Nowadays if the minor version
number is zero, it’s simply dropped — as in Fedora Core 1 and Fedora Core 2.
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Unlike with the Linux-kernel version numbers, no special meaning is associ-
ated with odd and even minor versions. Each version of Fedora Core includes
specific versions of the Linux kernel and other major components, such as
GNOME, KDE, and various applications.

The Fedora Project releases new versions of Fedora Core on a regular
basis — every six months or so. For example, Fedora Core 1 came out in
November 2003 and Fedora Core 2 in May 2004. Typically, each new major
version of Fedora Core provides significant new features.

Under the hood in Linux kernel 2.6

Linux kernel 2.6 includes many new features and improvements when com-
pared to its predecessor — the 2.4 kernel. | highlight some of these improve-
ments in this section. You may not notice many of these improvements
because they work behind the scenes. All you see is a Linux system that
simply works great!

Support for wider range of computer hardware

For starters, the 2.6 kernel has been redesigned to support computers span-
ning a wider range of hardware than before — from bare-bones embedded
microcontrollers to larger-scale servers with multiple processors.

To support distinct hardware architectures of the same processor family
(such as x86), Linux 2.6 uses the concept of a subarchitecture, which refers
to the processor and the associated bus and other hardware that defines a
unique type of computer. For example, most of today’s PCs are based on
what is called the PC/AT subarchitecture because these PCs are based on
the original IBM PC/AT. The 2.6 kernel supports PC/AT machines as well

as other x86 subarchitectures, such as the NEC Voyager and the PC-9800
machines. The bottom line is that the 2.6 kernel can run on many variations
of the x86-based machines.

Linux 2.6 also supports advanced features of processors such as hyperthread-
ing, which enables a single processor to act as multiple virtual processors at
the hardware level.

Better scalability

The 2.6 kernel provides better scalability for Intel x86 hardware by support-
ing advanced features such as Intel’s Physical Address Extension (PAE), which
enables many newer 32-bit x86 systems to access up to 64GB of memory.
Linux 2.6 also provides better handling of interrupts for multiprocessor sys-
tems through improved support for Intel’s Input/Output (I/0) Advanced
Programmable Interrupt Controller (APIC).

Book |
Chapter 1
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Internally, the 2.6 kernel raises many internal limits from number of users to
the maximum number of open files. For example, the number of unique users
and groups has been increased from 65,536 to over 4 billion. The maximum
number of open files can now grow as needed. File systems can be as large
as 16TB (that’s about 16,000 gigabytes!).

Linux 2.6 also increases the limits on the major and minor device numbers,
which used to be a maximum of 255 in earlier kernels. These device numbers
translate to 255 device types and 255 devices of a single type. In kernel ver-
sion 2.6, the major device numbers can be up to 4,095 and minor device
numbers can be more than a million. The upshot is that Linux 2.6 can sup-
port many more device types and many devices of a single type.

Improved device handling

Linux 2.6 has a number of new features for handling devices — especially
hot plug devices such as the ones that connect to USB and Firewire inter-
faces common in today’s PCs. First, the kernel uses a new virtual file system
called sysfs that is meant to hold information about the devices on the system.
The sysfs file system mounts on /sys and it presents a hierarchical view of
all the devices organized by device type, bus, and so on. Through sysfs, the
2.6 kernel makes available to other applications a lot of information about
devices, including the name of a device, resources such as interrupts and I/0
ports used by the device, the power status of the device, and so on.

By using the sysfs capabilities available in the 2.6 kernel, a separate device-
handling program called udev can now dynamically add device files when
a device is added to a system. The udev program is invoked by the /sbin/
hotplug shell script that runs when any hot plug device such as a USB
device is plugged into the computer. udev gives each device a name that
stays the same every time that device connects to the system. In Fedora
Core, udev is not configured by default to manage the device files in the
/dev directory. Instead udev manages device files in the /udev directory.
However, you can easily configure udev (through the /etc/udev/udev.
conf file) to manage the device files in /dev directory.

Other device-handling improvements in Linux 2.6 include ensuring that
device driver modules are not unloaded while still in use and standardiz-
ing the way in which device drivers make available information about
devices they support. All device driver module filenames now use the

. ko extension — for kernel object — instead of the generic . o extension
commonly used for object files.

Linux 2.6 also has improved support for many devices such as USB 2.0 and
wireless devices. As for storage devices, the Integrated Drive Electronics
(IDE) — also called AT Attachment (ATA) — and Small Computer System
Interface (SCSI) support was updated in Linux 2.6. For example, IDE
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CD-recorders are now accessed through the IDE driver instead of a special Book
SCSl-emulation driver that was used in earlier versions of the kernel. The 2.6 Chapter 1
kernel also supports the new Serial ATA (SATA) interface that can support

data transfer rates of 150MB per second.

Mandatory access control with Security Enhanced Linux (SELinux)

Linux kernel 2.6 includes the mandatory access control framework provided
by Security Enhanced Linux (SELinux), which was developed by the National
Security Agency (NSA), a U.S. government agency. SELinux is implemented
as a Linux Security Module (LSM) — an extension of the Linux kernel that
allows security mechanisms to be easily added to the kernel. You can find
more about SELinux at the NSA's Web site, www.nsa.gov/selinux/.
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Without SELinux, access control in Linux is based on the user and group ID
that owns a process or a file. In this discretionary access control approach,
the superuser (root) has absolute discretion to access and do anything

on the system. In contrast to this approach, SELinux views the system in
terms of subjects (users or processes) and objects (files, devices, any system
resources). Subjects can take on different roles such as normal user or
system administrator. Each subject also has a domain and each object has
a type. SELinux provides fine-grained control over who can access what in
a Linux system by defining what domains can access what types and how
one domain can transition into another when programs execute.

The mandatory access control rules are defined in the SELinux security
policy. To support the fine-grained access control, all files need additional
attributes called contexts that are stored in labels added to the files. Think
of the contexts as information on which roles can access and do what with
the file. When SELinux is enabled, all files in the file system have to be labeled
with the security contexts. Only then can SELinux manage the fine-grained
access control.

When you install Fedora Core, you can type selinux at the installer’s boot:
prompt to install SELinux and select the level of access control you want
SELinux to enforce. This option appears in the screen where you configure
the firewall.

“&N\BEB Note: SELinux can be very helpful in securing your organization’s external

5y Web and e-mail servers that are exposed to the Internet and, therefore, sub-
ject to attacks. With a well-designed security policy, SELinux can make such
Internet-facing servers resistant to damage from attacks, even if an attacker
manages to gain superuser privileges. However, the additional effort involved
in setting up and running SELinux may not be worthwhile for internal servers
not directly connected to the Internet.
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What Fedora Core Includes

Fedora Core comes with the Linux kernel and a whole lot more software.
These software packages include everything from the graphical desktops to
Internet servers and programming tools to create new software. In this sec-
tion, I briefly describe some major software packages that come bundled
with Fedora Core. Without this bundled software, Fedora Core wouldn’t be
as popular as it is today.

GNU software

[ start with a collection of software that came from the GNU Project. You get
to know these GNU utilities only if you use your Fedora Core system through
a text terminal (or a graphical window that mimics one) — a basic command-
line interface that puts nothing much on-screen but a prompt at which you
type in your commands. The GNU software is one of the basic parts of
Fedora Core.

As a Fedora Core user, you may not realize the extent to which Fedora Core
(and, for that matter, all Linux distributions) relies on GNU software. Nearly
all tasks you perform in a Fedora Core system involve one or more GNU soft-
ware packages. For example, the GNOME graphical user interface (GUI) and
the command interpreter (that is, the Bash shell) are both GNU software pro-
grams. By the way, the shell is the command-interpreter application that
accepts the commands you type and 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 accompa-
nies Fedora Core). If you edit text files with the ed or emacs editor, you're
again using a GNU software package. The list goes on and on.

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 complete UNIX-like operating system. The
GNU Project developed nearly everything
needed for a complete operating system except
for the operating system kernel. All GNU soft-
ware was distributed under the GNU General
Public License (GPL). GPL essentially 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.
You can find information about how to contact
the Free Software Foundation and how to help
the GNU Project.
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Table 1-1 lists some of the well-known GNU software packages that come
with Fedora Core. [ show this table only to give you a feel for all the different
kinds of things you can do with GNU software. Depending on your interests,
you may never need to use many of these packages, but knowing they are
there in case you ever need them is good.

Table 1-1

Well-Known GNU Software Packages

Software Package

Description

Autoconf Generates shell scripts that automatically configure source-
code packages

Automake Generates Makefile. in files for use with Autoconf

Bash The default shell — command interpreter — in Fedora Core

Bc An interactive calculator with arbitrary precision numbers

Binutils A package that includes several utilities for working with binary
files:ar,as, gasp, gprof, 1d, nm, objcopy, objdump,
ranlib, readelf,size,strings,andstrip

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, In,1s,mkdir, mkfifo, mknod, mv, rm,
rmdir,sync,touch,vdir,basename, chroot,date,
dirname, echo, env,expr, factor, false,groups,
hostname, id, Togname, 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,wc,andsoon

Gnuchess A chess-playing program

GNU C Library For use with all Linux programs

Cpio Copies file archives to and from a disk or to another part of the
file system

Diff Compares files, showing line-by-line changes in several differ-
ent formats

ed A line-oriented text editor

emacs An extensible, customizable full-screen text editor and comput-
ing environment

Findutils A package thatincludes the find, 1ocate, 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

(continued)

Book |
Chapter 1
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Table 1-1 (continued)

Software Package Description

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 (that means make the software work with different
languages such as English, French, Spanish, and so on) a soft-
ware 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 is 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

Gnumeric A graphical spreadsheet (similar to Microsoft Excel) that works

in GNOME

grep package

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

Groff A document-formatting system similarto troff

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

Gzip A GNU utility for compressing and decompressing files

Indent Formats C source code by indenting it in one of several different
styles

Less A page-hy-page display program similar to more, but with addi-
tional capabilities

Libpng A library for image files in the Portable Network Graphics (PNG)
format

mé An implementation of the traditional UNIX macro processor

Make A utility that determines which files of a large software package
need to be recompiled, and issues the commands to recompile
them

Mtools A set of programs that enables users to read, write, and manip-
ulate files on a DOS file system (typically a floppy disk)

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 generate
the modified version
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RCS The Revision Control System is used for version control and
management 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)
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Tar Atape archiving program that includes multivolume support;
the capability to archive sparse files, 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 aver-
age users like us, using the system through a graphical user interface (GUI,
pronounced “gooey”) that gives us pictures to click and windows (small w)
to open is much easier. This is where the X Window System, or X, comes to
the rescue.

X is kind of like Microsoft Windows, but the underlying details of how X
works is completely different from Windows. Unlike Windows, X provides
the basic features of displaying windows on-screen, but it does not 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.

Fedora Core comes with the X Window System in the form of X.Org X11 —
an implementation of X Window System for 80x86 systems. X.Org X11 works
with a wide variety of video cards available for today’s PCs.

Q‘&N\BEB Until recently XFree86 from the XFree86 Project (www.xfree86.0org) was the
> commonly used X Window System implementation for x86 systems. However,
around version 4.4, some changes to the XFree86 licensing terms caused con-
cerns 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 as that
used by XFree86 4.4, up until the time when the XFree86 license changes pre-
cipitated the creation of X.Org Foundation.
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As for the GUI, Fedora Core includes 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 pro-
vide desktops similar to those of Microsoft Windows and the Macintosh OS.
GNOME also comes with the Nautilus graphical shell that makes finding files,
running applications, and configuring your Fedora Core system easy. With
GNOME or KDE, you can begin using your Fedora Core 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 them at the prompt.

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

Providing common productivity software — such as word-processing,
spreadsheet, and database applications — is an area in which Linux used

to be lacking. This situation has changed, though. Fedora Core comes with
the OpenOffice.org office-productivity applications. In addition, you may want
to check out these prominent, commercially available office-productivity
applications for Linux that are not included on the companion DVD-ROMs:

4+ Applixware Office: Now called Anyware Desktop for Linux, this office
package is a good example of productivity software for Linux. You can
find it at www.vistasource.com.

4+ StarOffice: From Sun Microsystems (www.sun.com/staroffice),
StarOffice is another well-known productivity software package.

4+ CrossOver Office: From CodeWeavers (www.codeweavers.com/
products/office/), you can install your Microsoft Office applica-
tions (Office 97, Office 2000, and Office XP) in Linux. Note that only
the Office 2000 versions of two Office applications — Microsoft Access
and Outlook — are supported.

As you can see, there’s no shortage of Microsoft Office-compatible office
applications for Linux.

Networks

Fedora Core comes with everything needed to use the system in networks so
that the system can exchange data with other systems. On networks, com-
puters that exchange data have to 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
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taking turns talking. That’s about the same way network protocols work.
The two computers use the protocol to send bits and bytes back and forth
across the network.

One of the most well-known and 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 now spans the globe. Fedora
Core supports the TCP/IP protocol and any network applications that make
use of TCP/IP.

Internet servers

Some popular network applications are specifically designed to deliver infor-
mation 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 like joe@someplace.com.

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

4+ News services, where you can read newsgroups and post news items
to newsgroups with names such as comp.os.linux.networking or
comp.os.linux.setup.

4+ File-transfer utilities that you can use to download files.

4+ Remote login that you can use to connect to and work with another com-
puter (the remote computer) on the Internet — assuming you have the
required username and password to access that remote computer.

Any Fedora Core PC can offer these Internet services. To do so, the PC must
be connected to the Internet and it must run special server software called
Internet servers. Each of the servers uses a specific protocol for transferring
information. For example, here are some common Internet servers that you
find in Fedora Core:

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).

Book |
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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 securely log in to another system
on the Internet using the SSH (Secure Shell) protocol.

Software development

Fedora Core is particularly well suited to software development. Straight out
of 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 will feel right at home programming in
Fedora Core.

As far as the development environment goes, Fedora Core 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). What this means is that if you work by day on one
of these UNIX workstations, you can use a Fedora Core 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.

Just to give you a sense of Linux’s software-development support, here’s a
list of various features that make Linux a productive software-development
environment:

4+ GNU C compiler, gcc, can compile ANSI-standard C programs.
4+ GNU C++ compiler (g++) supports ANSI-standard C++ features.

4+ The GNU Java compiler (gcj) can compile programs written in the Java
programming language.

<+

The GNU make utility enables you to compile and link large programs.

4+ The 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 a file named core; gdb can
examine this file.)

4+ The GNU profiling utility, gprof, enables you to determine the degree
to which a piece of software uses your computer’s processor time.

4+ Subversion, Concurrent Versions System (CVS), and Revision Control
System (RCS) maintain version information and control access to the
source files so two programmers don’t modify the same source file
inadvertently.
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4+ The GNU emacs editor prepares source files and even launches a
compile-link process to build the program.

4+ Perlis a scripting language you can use to write scripts to accomplish
a specific task, tying together many smaller programs with Linux
commands.

4 The Tool Command Language and its graphical toolkit (Tc1/Tk) enable
you to build graphical applications rapidly.

4+ Python is an interpreted programming language comparable to Perl and
Tcl (the Fedora Core installation program, called anaconda, is written in
Python).

4+ Dynamically linked shared libraries allow 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.

Online documentation

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

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 in order to access online help.)

You can also get help from the GUI desktops. Both GNOME and KDE desk-
tops come with help viewers to view online help information. In GNOME,
select Main Menu=>Help. You then see two broad categories of information:

4 GNOME - Desktop is information on how to use the GNOME desktop
and some GNOME applications.

4+ Additional documents include online documentation for the GNU soft-
ware (primarily for the applications and the software development
tools).

You can then browse the information by clicking the links on the initial help
window. Figure 1-1 shows a typical help file in GNOME.

In KDE desktop, you can start KDE Help by choosing Main Menu=>Help.
The KDE Help application looks similar to the GNOME help browser (see
Figure 1-2).
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You can then click the links to view specific online help information. You
can follow links to discover how to use KDE and obtain information about
the KDE Project. Another set of links provides access to the man pages and
GNU info pages, just as the GNOME help browser does.
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What Fedora Core Helps Vou Manage Book

Chapter 1

As an operating system, Fedora Core 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.
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Inside that system box is the system’s brain — the microprocessor (Intel
Pentium 4, for example) or the central processing unit (CPU) — that per-
forms the instructions contained in a computer program. When the micro-
processor is running a computer program, that program’s instructions are
stored in the memory or RAM. RAM stands for Random Access Memory (that
means any part of the memory can be accessed randomly — in arbitrary
order).

The system box has another crucial component — the hard disk or hard drive,
as it is sometimes called. The hard disk 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 disk is organized into
files, which are in turn organized in a hierarchical fashion into directories
and subdirectories (somewhat like organizing paper folders into the drawers
in a file cabinet).

To keep a Fedora Core system running properly, you or someone else has
to make sure the hardware is working properly and the files are backed

up regularly. There is also the matter of security — making sure only legiti-
mate people can access and use the system. These tasks are called system
administration.

If you are using Fedora Core at a big facility with many computers, a full-time
system administrator probably takes care of all system administration tasks.
On the other hand, if you are running Fedora Core 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. Fedora Core includes many graphical tools such as
GNOME'’s Nautilus graphical shell that makes system administration a “point-
and-click” job just like running any other application.

Disks, CD-ROMs, and DUD-ROMs

Fedora Core comes 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.
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Typically, the hard drive is prepared to use Fedora Core during the installa-
tion process. After that, you usually leave the hard drive alone except to back
up the data stored there or (occasionally) to install new applications.

Using CD-ROMs or DVD-ROMs in Fedora Core is easy. While you are logged
in at the GNOME or KDE desktop, just pop in a CD or DVD in the drive and a
DVD/CD-ROM icon appears on the desktop. You can then double-click that
DVD/CD-ROM icon and the CD or DVD’s contents appears in a window. This
whole process of accessing the files on a CD or a DVD from Fedora Core 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 floppy disk or Zip drive, and using those disks in
Fedora Core is also simple: You insert a disk and double-click the icon that
represents the disk drive on the GUI desktop. Doing so mounts the disk so
you can begin using it.

Peripheral devices

Anything connected to your PC is a peripheral device, and so are some com-
ponents like sound cards that are installed inside the system box. You can
configure and manage these peripheral devices in Fedora Core.

One of the common peripherals is a printer, typically hooked up to the paral-
lel port of your PC. (Fedora Core comes with a graphical Printer
Configuration tool that you can use to configure the printer.)

Another peripheral device that needs configuration is the sound card. Unlike
Windows, Fedora Core requires you to perform a configuration step before
the sound works. Again, you can run a graphical sound-card detection utility
to test the sound card (choose Main Menu=>System Settings=>Soundcard
Detection from the graphical desktop).

Fedora Core configures other peripheral devices such as the mouse and key-
board at the time of installation. You can pretty much leave them alone after
installation.

Nowadays PCs come with the USB (Universal Serial Bus) interface and many
devices, such as printers 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 does not 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. Fedora
Core supports many hot plug USB devices. When you plug in a device into
the USB port, Fedora Core loads the correct driver and makes the device
available to applications.
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File systems and sharing

The whole organization of directories and files is called the file system. You
can, of course, manage the file system using Fedora Core. When you browse
the files from the GNOME or KDE graphical desktop, you work with the famil-
iar folder icons.

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

Fedora Core 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 with other systems on the network. To a user on the system, the remote
system’s files appear to be in a directory on the local system.

Fedora Core also comes with the Samba package, which supports file shar-
ing with Microsoft Windows systems. Samba makes a Fedora Core system
work just like a Windows file or print server.

Network

Now that most PCs are either in a local area network or connected to the
Internet, you need to manage the network as well. Fedora Core comes with
a Network Configuration tool to set up the local area network. For connect-
ing to the Internet using a modem, you use the Internet Configuration Wizard
(choose Main Menu=>System Tools=>Internet Configuration Wizard).

If you connect to the Internet using DSL (that’s the fast Internet connection
from the phone company) or cable modem, you need a PC with an Ethernet
card that connects to the cable or DSL. It also means you have to set up a
local area network and configure the Ethernet card. But fortunately, these
steps are typically a part of Fedora Core installation. If you want to do the
configurations later, you can — by using the Network Configuration tool
(choose Main Menur>System Settings>Network).

Fedora Core also includes tools for configuring a firewall, 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 running
the Firewall Configuration tool (choose Main Menu=>System Settings=
Security Level from the graphical desktop).
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Based on my personal experience in learning new subjects, [ prescribe a
four-step process to get started with Fedora Core:

1. Install Fedora Core on your PC.
2. Configure Fedora Core so that everything works to your liking.
3. Explore the GUI desktops and the applications.

4. Learn the details of specific subjects such as Internet servers.

In the following sections, I explain this prescription a bit more.

Install

Microsoft Windows comes installed on your new PC, but Fedora Core usually
doesn’t. So your first hurdle is to get Fedora Core onto your PC.

After you overcome that initial human fear of the unknown, I'll bet you find
Fedora Core fairly easy to install — but where do you get it in the first place?
Well, the good news is that it’s free — available just for the downloading. For
example, you can visit the Linux Online Web site at www.1inux.org and
click the Download button.

Because the complete distribution is HUGE — it takes up several CDs or a
single DVD — your best bet is to buy a book (such as this one) that comes
with Fedora Core on a DVD-ROM. You can then do the installation by follow-
ing the instructions in the book.

Just to pique your curiosity, installation involves creating space on the hard
disk for both Windows and Linux. Then a step creates the Linux partitions
and installs Fedora Core from the DVD. Along the way, you configure many
items from the Ethernet card (if any) to the X Window System.

Configure

When you finish installing Fedora Core, the next step is to configure individ-
ual system components (for example, the sound card and the printer) and
tweak any needed settings that aren’t configured during installation.

If you aren’t getting a graphical login screen, for example, Fedora Core
comes with tools that help you troubleshoot that problem (typically by
configuring the X Window System).
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You also want to configure your GUI desktop of choice — GNOME or KDE.
Each has configuration tools. You can use these tools to adjust the look and
feel of the desktop (background, title fonts, even the entire color scheme).

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

Explore

With a properly configured Fedora Core PC at your disposal, you are ready
to explore Fedora Core itself. You can begin the exploration from the GUI
desktop that you get after logging in.

Explore the GUI desktops — GNOME and KDE — and the folders and files
that make up the Linux file system. You can also try out the applications
from the desktop. You find office and multimedia applications and databases
to explore.

Also try out the shell — open up a terminal window and type some Linux
commands in that window. You can also explore the text editors that work in
text mode. Knowing how to edit text files without the GUI just in case the GUI
is not available is good. At least you won’t be helpless.

Learn

After you explore the Fedora Core landscape and know what is what, you
can then dig in deeper and learn 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.

You can choose to find out about many more areas, such as security, pro-
gramming, and system administration.

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!
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Chapter 2: Installing Fedora Core

In This Chapter

1 Making a list of your PC’s hardware

1~ Setting aside disk space for Fedora Core

v~ Starting the Fedora Core installation

1 Creating hard disk partitions for Fedora Core
v~ Setting up key system parameters

1~ Selecting packages to install

PCS come with Microsoft Windows preinstalled. If you want to use
Fedora Core, first you have to install it. This book comes with the
Fedora Core DVD-ROM — all you have to do to install it is follow the steps
in this chapter.

You may feel worried about installing a new operating system on your PC.
You may feel that it’s like brain surgery — or, rather, more like grafting on

a new brain because you can install Fedora Core 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 Fedora Core to a PC with Windows is creating a new disk partition —
basically setting aside a part of the disk — for Fedora Core. The rest of the
installation is fairly routine — just a matter of following the instructions. I
explain everything in this chapter.

Following the Installation Steps

Installing Fedora Core involves a number of steps — and [ want to walk you
through them briefly, without the details. Then you can follow the detailed
steps and install Fedora Core from this book’s companion DVD-ROM.

The very first step is to make sure that your PC and its peripheral compo-
nents are Linux-friendly and you can successfully install Fedora Core on the
PC. Linux installation has come a long way from the old days when you had
to manually load drivers for your specific brand of components such as
CD-ROM drive and network card. Nowadays the Fedora Core installation
program (called Anaconda) can detect and work with most PC peripherals.
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If you run into a problem installing Fedora Core, go to the Fedora Core mail-
ing lists at Red Hat’s Web site (www.redhat.com/mailman/Tistinfo) and
look through the archives. Chances are someone else has had the same prob-
lem and a solution has been suggested in the mailing list. You may also get
good results by searching Google (www.google.com) with the words Fedora
Core and the make and model of the peripheral that’s giving you a problem.

The second step is to make sure that your PC can boot from the DVD/
CD-ROM drive. This book comes with Fedora Core on a DVD. If you don’t
have a DVD-ROM drive, you can order the CDs by using the coupon at the
back of the book.

Prior to Fedora Core 2, you could prepare a Fedora Core installer boot disk —
a floppy disk you could use to boot the PC when you start the installation.
Unfortunately, the latest Linux kernel used during the Fedora Core installa-
tion is too big to fit on a 1.44MB floppy disk. Therefore, in order to install
Fedora Core, you need a PC with a DVD/CD drive and the ability to boot

from that DVD/CD drive. If your PC has a CD drive only (no DVD drive), you
have to get the Fedora Core CDs (see the back page of this book for more
information).

The third step is to make room for Fedora Core on your PC’s hard disk. If
you’re running Microsoft Windows, this step can be easy or hard, depending
on whether you want to replace Windows with Fedora Core or keep both
Windows and Fedora Core.

If you want to install Fedora Core without removing (or disturbing) Windows,
remember that your existing operating system — which is, I assume,
Windows 95, 98, Me, NT, 2000, or XP — is currently using the entire hard
disk. That means you have to partition (divide) the hard disk so Windows
can live on one part of it and Fedora Core can live on the other. Doing so
can be a scary step because you run the risk of ruining the hard disk and
wiping out whatever is on the disk.

Before you create a new place on your hard drive that the Fedora Core instal-
lation program can use, you may want to preserve your peace of mind by
using a program to help you create the partition. If your version of Windows
is NT, 2000, or XP, consider investing in a commercial hard-drive partitioning
product such as PartitionMagic. For Windows 95/98/Me systems, you can
use a program called FIPS (included on this book’s DVD-ROM).

After you set aside a hard-drive partition for Fedora Core, you can begin the
final step — boot the PC from your Fedora Core installer boot disk and start
the Fedora Core installation. Quite a few steps occur during installation, but,
when you’ve come this far, it should be smooth sailing. Just go through the
installation screens and you are done in an hour or two. The Fedora Core
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installer brings up a graphical user interface (GUI) and guides you through
all the steps. One key step involves partitioning the hard disk again, but this
time you simply split the extra partition you created earlier. After a few con-
figuration steps, such as setting up the network and the time zone, you select
the software packages to install and then let the installer complete the remain-
ing installation chores.

Checking Your PC’s Hardware

When you are thinking about Linux-compatible hardware, here are some of
the key components in your PC that you need to consider before you start
the Fedora Core installation:

+

+

Processor: A 400 MHz Pentium II or better is best. The processor speed,
expressed in MHz (megahertz) or GHz (gigahertz), is not that important
as long as it’s over 400 MHz, but the faster the better. Fedora Core can
run on other Intel-compatible processors such as AMD, Cyrix, 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 256MB to install Fedora
Core and comfortably run a GUI desktop.

DVD/CD-ROM: You must have a DVD/CD-ROM drive and the PC must
be able to boot from that drive. The exact model doesn’t matter. What
matters is how the DVD/CD-ROM drive connects to the PC. Most new
PCs have DVD/CD-ROM drives that connect to the hard disk controller
(called IDE for integrated drive electronics or ATA for AT Attachment). If
you add an external DVD/CD drive, it most likely connects to the USB
port. Any IDE/ATA or USB DVD/CD-ROM works in Fedora Core.

Hard drives: Any IDE disk drive works in Fedora Core. Another type of
hard disk controller is SCSI (Small Computer System Interface), which
Fedora Core also supports. To comfortably install and play with Fedora
Core, you need about 5GB of disk space.

Keyboard: All keyboards work with Fedora Core and X Window System.

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

Video card: Fedora Core works fine with all video cards (also known

as display adapters) in text mode, but if you want the GUI, you need
avideo card that works with the X Window System. The installer can
detect a supported video card and configure X Window System correctly.
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4 Monitor: The kind of monitor is not 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 pic-
ture elements (pixels), horizontally and vertically (for example, 1024 x
768). The installer can detect most modern monitors. If it does not detect,
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).

4+ Network card: Not all PCs have network cards, but if yours does, the
installer can probably detect and use it. If you have problems, try to
find the make and model (such as Linksys LNE100TX Fast Ethernet
Adapter) so that you can search for information on whether Linux
supports that card or not.

4+ 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.

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

4+ Modem: If you plan to dial out to the Internet, you need a modem that
Linux supports. For software-based modems, called soft modems or win-
modems, you may have to download a driver from the manufacturer (it
may or may not be freely available).

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

Setting Aside Space for Fedora Core

In a typical Windows PC, Windows is sitting on a big partition, taking over
the whole disk. You want to shrink that partition and create room for Linux.
During Linux installation, the installation program uses that free space for
the Linux partitions.

The challenge is to resize the current partition without destroying anything
on the hard disk. I cover tools that help you resize the partition, but first you
have to make sure that all used areas of the disk are contiguous, or as tightly
packed as possible. This is where defragmenting comes in.

Defragmenting your hard disk

“Defrag your disk” is the magic chant of many a help desk. It’s the help
desk’s prescription for all PC ailments. Well, for once they’re right —
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you do need to defragment your hard disk to make room for Fedora Core.
What defragmenting does is move all the files to the beginning of the parti-
tion and pack them tight. The result is free space at the end of the partition,
so the partition can be shrunk without destroying any data.

To defragment the hard disk, follow these steps:

1. Double-click My Computer from the desktop, right-click the disk icon,
and then select Properties from the pop-up menu.

2. In the Properties window, click the Tools tab and then click the
Defragment Now button.

3. Wait. And wait. And wait.

You hear lots of noise from the disk drive while it moves files around.
After a couple of hours, the defragmenting completes.

There are some gotchas with these instructions. First, don’t use your PC
or other programs while defragmenting the hard disk. Close all programs,
including the ones in the system tray. One good way to do so is to press
Ctrl+Alt+Del (which calls up the Task Manager), select which program you
want to stop, and then click the End Task button.

The second gotcha is that the defragmenter does not move hidden files —
and plenty of such files are in your system. You don’t see them in the folders
because (guess what) they’re hidden. You may have to manually find the
hidden files and see whether you can delete the ones that seem to be junk.
(Don’t worry; a how-to is coming right up.)

You can find all the hidden files in your PC with a simple command. Open a
Command Prompt window and then type the following commands:

cd \
dir /a:h /s > hidden.txt

After the command finishes, you have a list of all hidden files in the text file
called hidden.txt. Open the file in Microsoft Word or just type edit hidden.
txt to browse that file in a text editor. When I tried this, I noticed a whole lot
of files with names like ~WRL0004 . TMP — and they clearly seemed to be tem-
porary files, created by some Microsoft software (probably Word). Who knows
why they are hidden? Anyway, | had to change the file attribute by using
MS-DOS incantations like ATTRIB -H ~WRL0O004.TMP and then typing ERASE
~WRL0004.TMP to finally delete the file. | had to repeat this command for
many more junk files. What a bummer — but it’s worth taking your time and
doing it carefully!
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Another option for dealing with the hidden files is to just unhide them and
then run the defragmenter. To unhide all files in the PC, type the following
command in an MS-DOS window:

attrib -h *.* /s

Sit back. After a long time, this command unhides all files. Then you can run
the defragmenter.

Resizing your havd disk partition

After defragmenting the hard disk, you're ready to shrink the existing hard
disk partition. You want to partition without damaging the current contents
of the hard disk. You have two choices:

4+ PartitionMagic: This commercial product can resize hard-drive parti-
tions and create new partitions for any version of Microsoft Windows.

4+ FIPS: This free program runs in MS-DOS mode and can split an existing
partition into two. FIPS works only with Windows 95/98/Me systems.
More accurately, FIPS does not work with the NTFS file system that’s
often used in Windows NT/2000/XP systems. For those systems, your
best bet is PartitionMagic.

I quickly go over repartitioning with both PartitionMagic and FIPS.

Repartitioning with PartitionMagic

PartitionMagic, from PowerQuest, can resize and split disk partitions in all
Microsoft operating systems from Windows 95/98/Me to Windows NT/2000/
XP. It’s a commercial product, so you have to buy it to use it. At the time I'm
writing this, the list price of PartitionMagic 8.0 is $69.95. You can read about
it and buy it at www.powerquest.com/partitionmagic.

Resizing the disk partition always involves the risk of losing all data on
the hard disk. Therefore, before you resize hard disk partitions using a disk-
partitioning tool such as PartitionMagic, 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.

When you run PartitionMagic, it shows the current partitions in a window.

If you're running Windows XP, your hard disk typically has two partitions:
one small, hidden partition that contains Windows XP installation files, and
a huge second NTFS partition that serves as the C drive. You have to reduce
the size of the existing C drive. Doing so creates unused space following that
partition. Then, during Fedora Core installation, the installation program can
create new Linux partitions in the unused space.



“NG‘
Q \! !

Setting Aside Space for Fedora Core 3 /

To reduce the size of the Windows partition, follow these steps:
1. In the partition map in PartitionMagic’s main window, right-click the
partition and select Resize/Move from the menu.
The Resize Partition dialog box appears.

2. In the Resize Partition dialog box, click and drag the right edge of the
partition to a smaller size.

For a large hard disk (anything over 10GB), reduce the Windows parti-
tion to 5GB and leave the rest for Fedora Core.

3. Click OK and then Apply to apply the changes. After PartitionMagic
has made the changes, click OK.

Reboot the PC.

5. Choose StartoPrograms=>Accessories->System Tools>ScanDisk to run
ScanDisk.

=

You don’t have to do anything with the disk space left over after shrinking
the partition that used to be the C drive. During installation, the Fedora Core
installer uses that free space to install Fedora Core.

Repartitioning with FIPS

The DVD-ROM includes a utility program called FIPS (First Nondestructive
Interactive Partition Splitting Program) that can split an existing disk partition
into two partitions. FIPS cordons off the unused part of a hard disk and makes

a new partition out of that unused part without destroying any existing data.

FIPS cannot split partitions with the NTFS file system that’s often used in
Windows NT/2000/XP systems.

Some words of caution before you proceed to repartition your hard disk
with FIPS. In the words of FIPS author Arno Schaefer, “FIPS is still somewhat
experimental, although it has been used by many people successfully and
without serious problems.” That tells you in a nutshell that you’re on your
own when it comes to using FIPS. Neither the publisher nor I can accept
responsibility or liability for damages resulting from the use or misuse of
FIPS. There is a chance that FIPS could damage your hard disk, making it
unusable. Try FIPS only after making sure that you backed up everything
on the hard drive and that your backup is usable. Also, before you use FIPS,
check your hard disk to make sure it’s ready:

4+ Your hard drive has only a FAT or FAT32 partition to start with.

4+ The drive has enough free space available for a useful Fedora Core
installation — and that means 3 to 4 gigabytes (3—-4GB) of free space.
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4 The drive must be defragmented before you can use FIPS.

4+ The drive must not be in use. You can’t partition the hard drive while

you're using it, which means (among other things) that you can’t run
FIPS from inside Windows. You have to shut down Windows, boot from
a startup disk, and run FIPS by itself.

When you're ready to use FIPS, follow these steps (use FIPS only if you are
running Windows 95/98/Me):

1.
2.

Open the Control Panel by choosing Start=>Settings=>Control Panel.

Double-click the Add/Remove Programs icon in the Control Panel
window.

Click the Startup Disk tab, click the Create Disk button, and follow the
instructions.

Insert this book’s DVD-ROM in the DVD-ROM drive.

Use Explorer to view the contents of the DOSUTILS folder. Then copy
FIPS.EXE and RESTORRB.EXE to the startup disk in the A drive.

FIPS.EXE is the program that splits partitions. RESTORRB.EXE is a pro-
gram that can restore parts of your hard drive from a backup of the
areas created by FIPS (you use RESTORRB if something goes wrong).

Go to the FIPSDOCS folder that’s inside the DOSUTILS folder in the
DVD. Copy the ERRORS.TXT file to the startup disk.

ERRORS.TXT is a list of FIPS error messages. Consult this list for an
explanation of any error messages displayed by FIPS.

Leave the startup disk in the A drive, and restart the PC.
The PC boots from the A drive and displays the A:\> prompt.
Type FIPS.

The FIPS program runs, showing you information about your hard disk.
FIPS gives you an opportunity to save a backup copy of important disk
areas before you proceed. After that, FIPS displays the first free cylinder
(section of the disk) where a new partition can start — as well as the
size of the partition, in megabytes. Ignore the cylinder number and focus
on the number of megabytes. You need 4 to 5 thousand of them (that is,
4 to 5 gigabytes).

Use the left and right arrow keys to adjust the size of the new
partition — the one that results from splitting the existing partition.

Pressing the left arrow shrinks the existing partition; pressing the right
arrow leaves more room in the existing partition, but reduces the size of
the new partition you are creating.



QNING/

Starting the Fedora Core Installation 39

10. When you're satisfied with the size of the new partition, press Enter.

FIPS displays the modified partition table and prompts you to press the
C key to continue or the R key to reedit the partition table.

11. Press C to continue.

FIPS displays some information about the disk and asks whether you
want to write the new partition information to the disk.

12. Press the Y key.
FIPS writes the new partition table to the hard disk and then exits.
13. Remove the disk from the A drive and reboot the PC.

When the system comes back up, everything on your hard drive is
intact, but the C drive is smaller. That’s because you created a new
partition from the unused parts of the old C drive.

14. Choose Start->Programs->Accessories~>System Tools>ScanDisk to run
ScanDisk.

Running this program ensures that Windows gets adjusted to the new
size of the C drive.

You needn’t do anything with the newly created partition under DOS. Later,
during Fedora Core installation, you create two or more Linux partitions out
of this new partition.

After you use FIPS, Windows may assign different drive letters to other disk
and DVD-ROM drives on your PC. (For example, your D drive may become E.)
FIPS does make sure, however, that the C drive remains C, so you can boot
your system after FIPS splits the partitions. Remember those different drive
names (for example, E instead of D) when you want to get to programs and
files on drives other than C. Keeping a list of them couldn’t hurt, at least
until you get used to them.

Starting the Fedora Core Installation
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To install Linux, insert the DVD in the DVD drive and restart your PC (in
Windows choose Start>Shutdown and then select Restart from the dialog
box). If you are using CDs, the installation steps are the same as that for the
DVD except that you have to swap CDs when prompted by the installation
program.

Most new PCs can boot directly from the DVD drive, but some PCs may
require intervention from you. 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
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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. As 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 drive as the boot device. After your PC is
set up to boot from the DVD drive, simply put the DVD in the DVD drive and
restart your PC.

After your PC powers up, it loads the Linux kernel from the DVD and the
Linux kernel starts running the Fedora Core installation program. For the
rest of the installation, you work with the installation program’s GUI screens.

After a few moments, the text screen displays a welcome message and a
boot: prompt. The welcome message tells you that help is available by
pressing one of the function keys F1 through F5. To start installing Fedora
Core immediately, press Enter. You can also enter other options at the boot:
prompt. For example, type linux mediacheck to test the DVD media for any
problems. Press Enter to perform the media check. After the media check,
you can continue with the installation. If you want to install Fedora Core
with the new Security Enhanced Linux (SELinux) extensions enabled, type
selinux at the boot: prompt.

Installing Fedora Core from the companion DVD-ROM on a fast (400MHz
or better) Pentium PC takes about an hour or so, if you install nearly all
packages.

The Fedora Core installation program probes — attempts to determine the
presence of — specific hardware and tailors the installation steps accord-
ingly. For example, if the installation program detects a network card, the
program automatically displays the screens needed to configure your PC to
work with the network in Linux. You may see a different sequence of screens
from what I show in this chapter; the exact sequence depends on your PC’s
specific hardware configuration.

\\3

If you run into any problems during the installation, turn to Chapter 3 of this
minibook. That chapter shows how to troubleshoot common installation
problems.

Selecting Keyboard, Mouse, and Installation Type

This first phase of the installation is where you go through a number of steps
before moving on to create the disk partitions for Fedora Core. Here are the
steps in the first phase:
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. The installation program displays a list of languages that you can use

for the rest of the installation. Use your mouse to select the language
you want from the list displayed and then click Next to proceed to the
next step.

Each screen has online help available on the left side of the screen. You
can read the help message to find out more about what you're supposed
to do in a specific screen.

. The installation program displays a list of keyboard layouts, as shown

in Figure 2-1.

Select a keyboard layout suitable for your language’s character set
(for example, U.S. English in the United States) and then click Next to
continue.

. The installation program displays a screen from which you can config-

ure the mouse in your system.

A treelike list shows the mouse types, organized alphabetically by manu-
facturer. You need to know your mouse type and whether it’s connected
to the PC’s serial port or the PS/2 port (the small, round connector). If
the name of your mouse appears in the list, select it. Otherwise select a
generic mouse type. Most new PCs have a PS/2 mouse. For a two-button
mouse, select the Emulate 3 Buttons option. Because many X applica-
tions assume you're using a three-button mouse, select this option. (On
a typical two-button mouse, you can simulate a middle-button click by
pressing both buttons simultaneously. On a Microsoft Intellimouse, the
wheel acts as the middle button.) Click Next after selecting the mouse.

The installer tries to detect the monitor and displays a screen with the
results, whether or not it detects the monitor correctly (see Figure 2-2).

. If the Fedora Core installer displays a wrong monitor or a generic one

as the choice, scroll through the list and pick the correct name of your
monitor from the list.

(One good thing about monitors is that you can always easily look up
the make and model number on the back of the monitor.)

. The installation program displays a screen asking whether you want

to install a new system or upgrade an older Fedora Core installation.
For a new Fedora Core installation, click Install. Then a screen (see
Figure 2-3) prompts you for the installation type.

For a new installation, you have to select the installation type —
Personal Desktop, Workstation, Server, or Custom. The Personal
Desktop, Workstation, and Server installations simplify the installation
process by partitioning the disk in a predefined manner. The Personal
Desktop installation creates a Fedora Core system for home, laptop,
or desktop use. A graphical environment is installed along with pro-
ductivity applications.
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Figure 2-1:
Selecta
keyboard
configura-
tion from
this screen.

Selecting Keyboard, Mouse, and Installation Type

Keyboard
Configuration

Choose the layout type for the
keyboard (for example, U.S.
English) that you would like to
use for the system.

|-@ Hide Help | | [ Release Notes |

® Select the appropriate keyboard for the system.

Romanian

Russian

Russian (cpl251)
Russian (Microsoft)
Russian (rul)
Russian (ru2)
Russian (win)
Slovakian

Sloverian

Spanish

Swedish

Swiss French

Swiss French (latinl)
Swiss German
Swiss German (latinl)
Turkish

Ukrainian

United Kingdom

U.5. English

I2]

U.5. International

< Bk | B N

-

Figure 2-2:
Select your
monitor type
from this
screen.

Monitor
Configuration

The installation program was
not able to properly detect your
monitor. You can either
proceed with the currect
selection or select a monitor
that best matches the model
attached to this system.

You may also enter the
horizontal and vertical
synchronization ranges for your
monitor. These values can be
found in the documentation for
your display. Be careful when
entering these values; if you
enter values that fall outside
the capabilities of your
equipment, you can cause
damage to your display. Only

- osndon msmalsnve jm oo Solde £

|m Hide Help | | [ Release Notes

In most cases, the monitor can be automatically detected. If the
detected settings are not comect for the monitor, select the rght
settings.

= Unprobed Monitor
Unprobed Monitor

= Generic LCD Display
LCD Panel 640x480
LCD Panel BOOxG600
LCD Panel 1280x1024
LCD Panel 1400x1050
LCD Panel 1600x1200
LCD Panel 1920x1200

[ Generic CRT Display

[ ADI

I ADC

[ AST

[ AT&T

> Aamazing

I+ Acer

[2]

Horizontal Syne; i31.548.5 | kHz

Vertical Sync: 4070 |He

Restore original values

=

|'€ Back | |b Mext
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Personal Desktop

Perfect far personal computers or laptops, select this installation type 1o
install a graphical desktop environment and create a system ileal for
home or desktop use.

Installation Type

Q

Choose the type of installation

that will best meet your needs.

Workstation

This option instals a graphical desktop environment with tools for
software development and sy stem administration.

0o
8
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An installation will destroy any
previously saved information on
the selected partitions.

Server
Select this installation type f you would like to set up fie sharing, print
sharing, and Web services. Additional services can also be enabled,
and you can choose whether or not to nstall a graphical environment.

For more information conceming
the differences among these
installation classes, refer to the

Bt cRaReR o, glmm e L S By

Select this installation type 1o gain complete control over the instalkation
process, including software package selection and partitioning.

.'E_\
Iva

Figure 2-3:
Select what
type of
installation
you want.

|@Hideﬁap| [0 Release Noles| |<a Back | |> Next |

A Workstation-class installation installs a graphical environment as well

as software development tools. This type of installation also deletes all

currently existing Linux-related partitions, creating a set of new parti-
V.Q\“\NG! tions for Linux.

A Server-class installation deletes all existing disk partitions, including
any existing Windows partitions, and creates a whole slew of Linux parti-
tions. Server-class installation does not install the graphical environment.

For maximum flexibility, select the Custom installation. That way you
can select only the packages you want to try out.

The next major phase of installation involves partitioning the hard disk for
use in Fedora Core.

Partitioning the Disk for Fedora Core

The Fedora Core installer displays a screen (see Figure 2-4) from which you
can select a partitioning strategy.
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Figure 2-4:
Select

a disk-
partitioning
strategy
from this
screen.

Disk Partitioning
Setup

One of the largest obstacles for
a new user during a Linux
installation is partitioning. This
process is made easier by
providing automatic
partitioning.

By selecting automatic
partitioning, you will not have
to use partitioning tools to
assign mount points, create
partitions, or allocate space for
your installation.

To partition manually, choose

the Disk Druid partitioning
tool.

repr TN

|ﬁ Hide Help | |[9 Release Notes |

Use the Back button to choose 5

Automatic Partitioning sets paritions based on the selected
installation type. You also can customize the partitions once
they have been created.

The manual disk partitioning tool, Disk Druid, allows you to
create partitions in an interactive environment. You can set the
file system types, mount points, partition sizes, and more.

(® Automatically panition

) Manually partition with Disk Druid

€ Back | [P Nen ]
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The screen gives you the following options for partitioning and using the

hard disk:

4 Automatically Partition: This option (the one most users choose)
causes the Fedora Core installation program to create new partitions
for installing Linux according to your chosen installation type, such as
workstation or server. After the automatic partitioning, you get a chance

to customize the partitions.

4 Manually Partition with Disk Druid: With this option, you can use the
Disk Druid program that lets you partition the disk and, at the same
time, specify which parts of the Linux file system to load, and on which

partition(s).

From the disk-partitioning strategy screen (refer to Figure 2-4), select the
first option to have the installer automatically partition the disk for you.
The Fedora Core installer then displays another screen (see Figure 2-5) that
asks you how you want the automatic partitioning to be done.



Figure 2-5:
Selectan
automatic
partitioning
option from
this screen.

Automatic
Partitioning

Automatic partitioning allows
you to have some control
concerning what data is
removed (if any) from your
system.

To remove only Linux partitions
(partitions created from a
previous Linux installation),
select Remove all Linux
partitions on this system.

To remave all partitions on
your hard drive(s) (this includes
partitions created by other
operating systems such as
Windows 95/98/NT,/2000),
select Remove all partitions
on this system.

|@ Hide Help | |[9 Release Notes |
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Before automatic partitioning can be set up by the
installation program, you must choose how to use
the space on your hard drives.

| want to have automatic paritioning:

® Remove all Linux partitions on this system
() Remave all partitions on this system
() Keep all partitions and use existing free space

Select the drive(s) to use for this installation:

[# hda 28616 ME FUJITSU MHRZOI0AT

[¥] Review (and modify if needed) the partitions created

(€ Back | [P e

You can select from three options:

4+ Remove All Linux Partitions on This System: This option causes
the Fedora Core installer to remove all existing Linux partitions and
to create new partitions for installing Fedora Core. You can use this
option if you already have any version of Linux installed on your PC
and want to wipe it out and install the latest version of Fedora Core.

4+ Remove All Partitions on This System: This option is similar to the
first option, except that the installation program removes all partitions,
including those used by other operating systems such as Microsoft
Windows. Use this only if you want Fedora Core as the only operating

system for your PC.

4+ Keep All Partitions and Use Existing Free Space: If you created space
for Linux by using PartitionMagic or the FIPS utility, select this option to
create the Linux partitions using the free space on the hard disk. If you
are installing Fedora Core on a new PC after resizing the partition, this
option is the right one to choose.
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NG/
Q\“\ !
s?'

Figure 2-6:
Disk
partitions
created by
the Fedora
Core
installer.

Select the appropriate option and click Next. For example, if you select the
first option, the Fedora Core installation program displays a dialog box to con-
firm your choice and to point out that all data in the existing Linux partitions
will be lost. Click Yes to continue. The installation program shows the parti-
tions it has prepared, as shown in Figure 2-6. The exact appearance of this

screen depends on your hard disk’s current partitions.

This Disk Setup screen displays a list of disk drives and the current partition
information for one of the drives. If you want to accept these partitions as is,

click Next to proceed.

If your PC doesn’t have enough memory (typically less than 128MB), the

installer asks if it can write the partition table and activate the swap parti-
tion. After you do this, your hard disk partitions are changed. Click Yes only

if you are committed to the new partitions and definitely want to install
Fedora Core.

Disk Setup

Drive dev/hda (28616 MB) (Model: FUIITSU MHR2030AT)

Choose where you would like |hda2 hdas
Fedora Core to be installed. 20638 WB uu_u.ua

If you do not know how to
partition your system or if you

need help with using the r | = | S | o l s i o

current hard drive(s) and
partitions displayed below. Use
the partitioning tool to add, edit, [+] [ Hide RAID device/LVM Volume Group members

manual partitioning tools, refer New l
to the product documentation. ) Mount Point/ Size

‘ Device RAIDNVolume Type |Fomat (MB) Start | End
If you used automatic = Hard Drives
partitioning, you can either <+ fdev/hda
accept thel,c';";m partition i fdevihdal viat 1 4
ety ek Naxy oemadiy [devihda2 ntfs 20638 5 2635
Thie =etup using the:manyal ‘dev/hda3 (boot 13 102 2636 2648
partitioning tool. foevihda o = 5

= [dev/hdad Extended 7844 2640 3648

If you are manually partitioning fdevihda5 | ext3 o 7334 2640 3583
your system, you will see your [devihdab swap b4 510 3584 3648

|m Hide L‘Eeip| [0 Release Noles| |<sa Back |
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With the disk partitioning out of the way, you’re almost ready to begin
installing the software packages. First, the Fedora Core installer prompts
you to set up some key system parameters. Specifically, you have to do
the following:

4 Install the boot loader

2107 ei0pa4
Buijjeisu|

Configure the network
Configure the firewall and SELinux
Select languages to support

Set the time zone

+ 4+

Set the root password

You can go through these steps fairly quickly.

Installing the boot loader

You can install one of two boot loaders — GRUB or LILO. GRUB stands for
GRand Unified Bootloader, and LILO stands for Linux Loader. The boot loader
is a tiny program that resides on the hard disk and starts an operating system
when you power up your PC. If you have Windows on your hard disk, you
can configure the boot loader to load any other installed operating systems
as well.

The Fedora Core installer displays the boot loader installation screen (shown
in Figure 2-7) that prompts you to select the boot loader you want to
install — and where to install it.

The top part of the screen explains that GRUB is the default boot loader and

that it’s installed by default. If you want, click the Change Boot Loader button

to select the older LILO boot loader. You can also skip the boot loader instal-
lation entirely. If you choose not to install any boot loader, definitely create a
boot disk later on. Otherwise, you aren’t able to start Fedora Core when you

reboot the PC. You get a chance to create the boot disk at the very end of the
installation.

The middle of the boot loader installation screen lists the disk partitions from
which you can boot the PC. A table lists the Linux partition and any other
partitions that may contain another operating system (such as Windows XP
or 2000). Each entry in that table is an operating system that the boot loader
can load and start. Any Windows operating system appears with an Other
label. The default operating system is the one with a check mark in the Default
column shown in Figure 2-7 (in this case, Fedora Core is the default operat-
ing system).
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Figure 2-7:
Indicate

whether to
install a

boot loader
and where
to install it.

|| The GRUB bot loader will be installed on /dev/hda. |Qhange boot loader
Boot Loader [ ot encer
c°nﬁ g uration You can configure the boot loader to boot other operating
systems. It will allow you to select an operating system to
boot from the list. To add additional operating systems,
By default, the GRUB boot which are not automatically detected, click ‘Add.' To
loader will be installed on the change the operating system booted by default, select
system. If you do not want to Default’ by the desired operating system.
install GRUB as your boot |Defau!t |Lahe| Device | i
:oa:er, select Change boot O Other Tdev/hdaz ~
QRN [¥]  Fedora Core /dev/hda5
Delete

You can also choose which 05
(if you have more than one)
should boot by default. Select [ A boot loader password prevents users from changing
Default beside the preferred options passed to the kemel. For greater system

B iy, it i 1l 5
boot partition to choose your security, it is recommended that \Tou set a password,
default bootable OS. You will [] Use a boot loader password | Charnge
not be able to move forward in
the installation unless you (] Configure advanced boot loader options
choose a default boot image.
You may add, edit, and delete
the boot loader entries by =

|m Hide L‘Eeip| [0 Release Noles| |<s! Back | [ Newt |

For greater security (so no one can boot your system without a password),
select the Use a Boot Loader Password check box. The installer displays a
dialog box in which you can specify a password for GRUB.

If you select the Configure Advanced Boot Loader Options check box (refer
to Figure 2-7) and click Next, the next screen gives you the option to install
the boot loader in one of two locations:

4 Master Boot Record (MBR), which is located in the first sector of your
PC’s hard drive (the C drive)
4+ First sector of the Linux boot partition
Install the boot loader in the Master Boot Record unless you are using another

operating system loader, such as BootMagic or Windows NT/2000/XP Boot
Manager. After making your selections, click Next to continue.

Configuring the network

Assuming the Linux kernel detects a network card, the Fedora Core installer
displays the network configuration screen (as in Figure 2-8).



Figure 2-8:
Configure
the network
options from
this screen.

[»]

Network
Configuration

Any network devices you have
on the system will be
automatically detected by the
installation program and shown
in the Network Devices list.

To configure the network
device, first select the device
and then click Edit. In the Edit
Interface screen, you can
choose to have the IP and
Netmask information
configured by DHCP or you
can enter it manually. You can
also choose to make the
device active at boot time.

If you do not have DHCP client
access or are unsure as to =l

|m Hide Help | |[9 Release Notes |
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Network Devices

Active on Boot | Device |IP/Netmask
eth0  DHCP

Hostname

Set the hostname:
(@) automatically via DHCP

) manually

Miscellaneous Settings

Gateway

|_Edit

. {ex. "host.domain.com”)

Primary DNS

Secondary DNS:

ertiary DNS
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From this screen, you can set up your network card’s IP address (so other
PCs in the network can talk to your PC). This screen displays a list of the net-
work devices (for example, Ethernet cards) installed in your PC. For each
network device, you can indicate how the IP address is set. Click the Edit
button next to the list and a dialog box appears; there you can specify the

options.

You have two choices for specifying the IP (Internet Protocol) address for

the network card:

4+ Configure Using DHCP: Enable this option if your PC gets its IP address
and other network information from a Dynamic Host Configuration Protocol
(DHCP) server. This is often the case if your PC is connected to a DSL or

cable modem router.

4+ Activate on Boot: Enable this option to turn on the network when your

system boots.

Select DHCP only if a DHCP server is running on your local area network. If
you choose DHCP, your network configuration is set automatically, and you
can skip the rest of this section.
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Figure 2-9:
Selecta
security
level and
SELinux
access
control from
this screen.

If you do not select the Configure Using DHCP option, you have to provide an
[P address and other network information. Do so by entering the requested
parameters in the text-input fields that appear in the dialog box. Make the
appropriate selections and click OK to close the dialog box.

In the rest of the Network Configuration screen (refer to Figure 2-8), you spec-
ify how to set the host name. You have two options:

4 Automatically via DHCP: Enable this option to assign a host name auto-
matically using DHCP (the name is of the form dhcppcl, dhcppc2, and
SO on).

4+ Manually: Use this option if you want to manually specify a host name
and type the name in the text field next to the radio button.

Enter the requested parameters and click Next to continue.

Configuring the firewall and SELinux

In this step, select a predefined level of security and the level of SELinux
access control from the Firewall Configuration screen (see Figure 2-9) and
customize these security levels to suit your needs. Note that you get the
SELinux configuration option only if you type selinux at the boot: prompt.

A firewall can help prevent unauthorized access to your computer from the

Fi rewa" outside world. Would you like to enable a firewall?
() No firewall
Configuration | @® Enable firewal

What services should be allowed to pass through the firewall?
A firewall sits between your

computer and the network, and ] WWW (HTTE)
determines which resources on O eTP
your computer remote users on O] ssH
the network are able to access. [ Telnet
A praperly c.onﬁgured firewall [ Mail (SMTP)
can greatly increase the out-of-
the-box security of your system.
Other pons:

Choose the appropriate

security level for your system. If you would like to allow all traffic from a device, select it below.

[ ethd
No Firewall — No firewall
provides complete access to
your system and does no
security checking. Security Security Enhanced Linux (SELinux) Extensions: | Active ¥ |
checking is the disabling of
access to certain services, This
should only be selected if you

ST Sy [+l
[@arice b [0 Relase hoes [« g | [P ber ]
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From this screen, you can set the security levels of your Fedora Core PC. You

have to select from one of the following options:

4+ No firewall means your system accepts all types of connections and
does not perform any security checking. Use this option only if your
system runs in a trusted network or if you plan to set up a firewall
configuration later on (the sooner the better).

4+ Enable firewall means you want to set up a firewall. You can then select
the services such as Mail and FTP that are allowed to pass through the
firewall. You can also enter port numbers that are allowed through the
firewall. You can also allow all traffic from a specific network interface
card.

Additionally, you can also enable selected services to pass through the
firewall.

For the SELinux access control configuration, you can choose from a drop-
down list one of the following options:

4+ Active means SELinux enforces mandatory access control.

4+ Warn means SELinux prints warning messages, but does not actually
enforce the access control policies.

4 Disable means SELinux is turned off.

If you want to try out SELinux, leave the SELinux access control set at its
default setting of Active. When you’re done configuring the firewall and
setting SELinux, click Next to continue.

Selecting languages to support

In this step, select one or more languages that your Fedora Core system
must support when the installation is complete. These are the languages
that the system supports when you reboot the PC after completing your
Fedora Core installation. From the Language Support Selection screen, select
one or more languages to support. You must also select a default language.
Then click Next to continue.

Setting the time zone

After completing the network configuration, select the time zone — the dif-
ference between the local time and the current time in Greenwich, England,
which is the standard reference time (also known as Greenwich Mean Time
or GMT as well as UTC or Universal Coordinated Time). The installer shows
you a screen (as in Figure 2-10) from which you can select the time zone, in
terms of a geographic location.
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Figure 2-10:
Select your
time zone in
terms of a
geographic
location.

Time ZO he Please select the nearest city in your timezone:
Selection

Set your time zone by selecting
your computer's physical
location.

On the interactive map, click on
a specific city (marked by a
yellow dot) and a red X will
appear indicating your
selection. You can also scroll
through the available list and

choose a time zone. America/New_York - Eastern Time
; = =
You can also scroll through the |L§a_mﬂ e |Des:nptmn =
city list and choose your I America/Nassau |
desired time zone. America/Now_York Eastern Time ]
America/Nipigon Eastern Time - Ontaric & Quebec - places that did|
You can also select the e - sat &

System Clock uses UTC [e] I [2]
option.(UTC, also known as o [] System clock uses UTC

e

[@rideton] |3 tease s [ e | [ ]

As you move the mouse over the map, the currently selected location’s
name appears in a text field. If you want, you can also select your location
from a long list of countries and regions. If you live on the East Coast of the
United States, for example, select America/New_York. (Of course, the easiest
way is to simply click a location nearest to your city in the eastern United
States on the map.)

After you select your time zone, click Next to continue.

Setting the root password

The installer displays the Set Root Password screen (see Figure 2-11) from
which you can set the root password. Earlier versions of the Fedora Core
installer enabled you to add one or more user accounts at this step, but now
you get a chance to add user accounts when the system boots for the first
time (see Chapter 4 of this minibook).

The root user is the superuser in Linux — the one who can do anything in the
system. You're better off reserving that account for your own exclusive use.
You need to assign a password that you can remember but that others cannot
guess easily. Make the password at least eight characters long, include a mix
of letters and numbers, and (for good measure) throw in some special char-
acters, such as + or *.



Figure 2-11:
Set the root
password
from this
screen.
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Set Root Password

Use the root account only for
administration. Once the
installation has been completed,
create a non-root account for your
general use and su — to gain
root access when you need to fix
something quickly. These basic
rules will minimize the chances of
atypo or incorrect command
doing damage to your system.

|@ Hide Help | | [ Release Notes |

O Enter the root (administrator) password for the system.

Root Password: | *eeehsis

Confirm: vt

|Q Back | |D Next |

Type the password on the first line and re-enter the password on the next
line. Each character in the password appears as an asterisk (*) on-screen.
You have to type the password twice, and both entries must match before
the installation program accepts it. This feature ensures that a mistyped
(or guessed) password doesn’t work.

You must enter the root password before you can proceed with the rest of
the installation. After you have done so, click the Next button to continue

with the installation.

Selecting and Installing the Package Groups

After you set up the key system parameters, the installer displays a screen
from which you can select Fedora Core package groups to install. After you
select the package groups, you can take a coffee break and let the Fedora
Core installation program get busy formatting the disk partitions and copy-
ing all your selected files to those partitions.

A package group is made up of several Fedora Core packages. Each Fedora
Core package, in turn, includes many files that make up specific software.
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Figure 2-12:
Select the
package
groups to
install from
this screen.

Figure 2-12 shows the screen with the list of package groups (in effect the
software components) you can choose to install. An icon, a descriptive label,
and a check-box prefix identify each package group.

Some package groups are already selected, as indicated by the check marks
in the check boxes. Think of the selected package groups as the minimal set
of packages for the class of installation (workstation, server, or custom)
you've chosen. You can, however, choose to install any or all components.
Use the mouse to move up and down in the scrolling list, clicking a check
box to select or deselect each package group as appropriate.

In an actual production installation of Fedora Core, you install exactly the
package groups you need. However, when you're trying to learn everything
about Fedora Core, you need many different packages. If you have enough
disk space (at least 6GB) for the Linux partition, select the Everything pack-
age group — all the package groups install so you can try out the whole nine
yards.

In addition to the package groups that you select from the screen shown in
Figure 2-12, the Fedora Core installer automatically installs a large number
of packages needed to run the Linux kernel and the applications you select.
Even if you don’t select a single package group from this screen, the installa-
tion program installs a plethora of packages — and they’re all needed simply
to run the core Linux operating system and a minimal set of utilities.

[¥] X Window System [33/38] Details

Package Group

SEIECtIOI'I | §'| Install this group of packages to use the base graphical (X)

L userinterface.
Select the package (application) [¥] GNOME Desktop Environment [38/41]  Details
groups that you want to install. To

ve GNOME is a powerful, graphical user interface which

selecta package group, click on includes a panel, desktop, system icons, and a graphical
the check box beside it. file manager.

["] KDE Desktop Environment [oy15]
Once a package gmup.has been .~ KDE is a powerful, graphical user interface which includes
selected, click on Details to view :':':"u.!;" a panel, desktap, system icons, and a graphical file
which packages will be installed manager.
by |I:iefau|t and to add or remove Applications
optional packages from that
group. [ Editors [of71

Sometimes called text editors, these are programs that
d allow you to create and edit files. These include Emacs and
Vi

[] Engineering and Scientific [or7]

This group includes packages for performing mathematical
and scientific computations and plotting, as well as unit
conversion,

Total install size: 1,874M

@] [Gcmeron] @ ek | [P e ]
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Each package group requires specific packages to run. The Fedora Core
installation program automatically checks for any package dependencies
and shows you a list of any required packages you haven’t selected. In this
case, install the required packages.

After you select the package groups you want to install, click Next to continue.

The installer then displays a screen informing you that installation is about
to begin. Click Next to proceed with the installation. The Fedora Core installer
formats the disk partitions and installs the packages. As it installs packages,
the installation program displays a status screen to show the progress of
the installation, including information such as total number of packages to
install, number installed so far, estimated amount of disk space needed, and
estimated time remaining until the installation is complete.

The hard disk formatting and installation can take quite a bit of time — so
you can take a break and check back in 15 minutes or so. When you come
back, you can get a sense of the time remaining from the status screen,
which updates continuously.

After all the packages install, the installer displays a message informing you
that installation is complete. Eject the Fedora Core DVD or CD and click the
Exit button to reboot your PC.

Congratulations! You’re now the owner of a brand-new Fedora Core system!
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Chapter 3: Troubleshooting and
Configuring Fedora Core

In This Chapter

v+ Troubleshooting the installation
v+ Configuring X

v~ Setting up printers

v+ Turning on sound

+ Adding user accounts

+* Managing DVDs and CD-ROMs
v Installing RPM packages

During Fedora Core installation, the installer attempts to detect key
hardware components, such as the SCSI controller and network card.
According to what it detects, the program takes you through a sequence of
installation steps. For example, if the installer cannot detect the network
card, it skips the network configuration step.

Another installation problem crops up when you restart the PC and, instead
of a graphical login screen, you get a text terminal — which means some-
thing is wrong with the X Window System (or X) configuration.

Also, the Fedora Core installation doesn’t include configuration procedures
for every piece of hardware in your PC system. For example, the installation
does not set up printers or configure the sound card.

In this chapter, I show you some alternative ways to install Fedora Core so
that you can force it to configure some key hardware, such as the network
card and the SCSI controller (if you have one). I show you how to reconfig-
ure X and do a few other configuration steps, such as adding a user account,
setting up a printer, and configuring the sound card.

You may also have to install additional software packages from the compan-
ion DVD-ROM. I show you how to install Red Hat Packages (RPMs) — the
format in which you get the most from this software.
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Using Text Mode Installation

The Fedora Core installer attempts to use an X Window System (X) to dis-
play the graphical user installation screens. If the installer fails to detect a
video card, X does not start. If — for this reason or any other reason — it
fails to start X, you can always fall back on a text-mode installation. Then
you can specify the video card manually.

To use text-mode installation, type text at the boot : prompt after you start
the PC from the Fedora Core installer boot floppy. From then on, the basic
sequence of installation is similar to that of the graphical installation that I
describe in Chapter 2 of this minibook. You respond to the prompts and per-
form the installation.

In text mode, if the installer fails to detect the video card, it displays a list of
video cards from which you can select one. By selecting the video card, you
make X likelier to work when you reboot the PC. If it doesn’t, you can config-
ure X by using the Xconfigurator program (which I show later in this chapter).

Using the linux noprobe Command

If the Fedora Core installer does not detect the SCSI controller or network
card, you can specify these devices manually by typing linux noprobe at
the boot: prompt.

To see whether the installer deleted the hardware, look for any indication
of SCSI or network devices in the messages the Linux kernel displays as it
boots. To view these messages during installation, press Ctrl+Alt+F4. The
display switches to a text-mode virtual console on which the messages
appear. (A virtual console is a screen of text or graphical information stored
in memory that you can view on the physical screen by pressing a specific
key sequence.)

Another sign of undetected hardware is when the installation program skips
a step. For example, if the Linux kernel does not detect the network card, the
installation program skips the network configuration step.

To manually install devices, follow these steps:

1. Type linux noprobe at the boot : prompt in the initial text screen.

The installer then displays a dialog box that shows you the devices that
are detected and gives you the opportunity to add other devices.

2. Press Tab to highlight the Add Device button; then press Enter.

The installer displays a dialog box that prompts you for the type of
device — SCSI or Network.
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3. If you have any SCSI device, such as a SCSI hard drive, select SCSI and Book |
press Enter. Chapter 3

The installer displays a list of SCSI controllers. When you select the one
on your system and press Enter, the installer then loads the appropriate
driver module. The SCSI driver automatically probes and determines the
SCSI controller’s settings.

After you add any SCSI controllers, you’re back at the initial dialog box —
and from there you can add network cards.
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4. If you select Network from the list and press Enter, the installation
program displays a list of network cards from which you can select
your network card.

When you press Enter, the installation program loads the driver module
for the selected network card. That driver then probes and determines
the network card settings.

5. [Optional] If you need a Linux device driver that does not come with
Fedora Core, try checking the vendor’s Web site or a search engine

< (such as Google — www.google.com).

Many hardware vendors provide Linux device drivers for download, just
as they do Windows drivers.

After you finish adding the SCSI controllers and network cards, the
installer switches to graphics mode and guides you through the rest
of the installation.

Troubleshooting X

I have this problem on an older PC every time I install Fedora Core: During
installation, the GUI installation works fine — but when I reboot the PC for
the first time after installation, the graphical login screen does not appear.
Instead, the boot process seems to hang just as it starts firstboot. If this
problem happens to you, here’s how you can troubleshoot the problem.

That firstboot process happens to be a special step where, if all went
well, the Red Hat Setup agent starts and enables you to perform one-time
setups (such as date and time configuration) and install programs from any
other CDs. The reason firstboot may get stuck is because the graphical X
environment isn’t working on your system. You have to get around the
firstboot process and configure X again before you can continue. Here’s
what you do:

1. Press Ctrl+Alt+F1 to get back to the boot screen.

You see the text display with the boot messages that stop at a line dis-
playing information about firstboot.
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2. Press Ctrl+Alt+Del to reboot the PC.

The PC starts to boot and you get to a screen where the GRUB boot
loader prompts you to press Enter to boot Fedora Core.

3. Press the A key to add an option for use by the Linux kernel.

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

4. Type a space followed by the word single and then press Enter.

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

sh-2.05b#
Now you're ready to configure X.
X uses a configuration file, called Xorg. conf, to figure out the type of dis-
play card, monitor, and the kind of screen resolution you want. The Fedora

Core installer prepares the configuration file, but sometimes the configura-
tion isn’t correct.

To quickly create a working Xorg. conf file, follow these steps:

1. Type the following command:
/usr/X11R6/bin/Xorg -configure

The screen goes blank and then Xorg exits after displaying some mes-
sages. The last line of the message says the following:

To test the server, run 'X -xf86config //Xorg.conf.new'

2. Use a text editor such as vi to edit the Xorg.conf.new file and change
/dev/mouse to /dev/input/mice.

3. Try the new configuration file by typing the following command:
/usr/X11R6/bin/Xorg -xf86config //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.

5. Copy the new Xorg.con file to the /etc/X11 directory with the follow-
ing command:

cp //Xorg.conf.new /etc/X11/Xorg.conf
You now have a working X configuration file.
6. Reboot the PC by pressing Ctrl+Alt+Del or typing reboot.

If all goes well, you go through the normal Fedora Core initial setup
screens and (finally) get the graphical login screen.
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The Xorg.conf file created by using the -configure option of the X server Book |
does not display at the best resolution possible. To fine-tune the configuration Chapter 3
file, run the Display Settings utility (choose Main Menu=>System Settings=>
Display) after you reboot the system. By using that utility, you can config-
ure the video card, monitor, and display settings through a graphical user
interface.

\\3
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Resolving Other Installation Problems

I'm sure [ haven’t exhausted all the installation problems that are lurking
out there. Nobody can. There are so many different combinations of compo-
nents in Intel x86 PCs that Murphy’s Law practically requires some combina-
tion of hardware to exist that the installation program can’t handle. This
section lists a few known problems. For others, [ advise you to go to Google
Groups (groups.google.com) and type in 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.

The fatal signal 11 error

Some people get a fatal signal 11 error message during installation —
and it stops the process cold. This error usually happens past the initial
boot screen as the anaconda installer is starting its GUI or text interface.
The most likely cause of a signal 11 error during installation is a hard-
ware error related to memory or the cache associated with the CPU (micro-
processor).

Signal 11, also known as SIGSEGV (short for Segment Violation Signal), can
occur in other Linux applications. A segment violation occurs when a process
tries to access a memory location that it’s not supposed to access. The oper-
ating 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 anaconda made an error while accessing memory, and the most
likely reason is some hardware problem. A commonly suggested cure for
the signal 11 problem 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 then turn off the CPU cache from the BIOS setup menus.

If the problem is due to a hardware error in memory (in other words, the
result of bad memory chips), you could 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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Using kernel boot commands

When you boot the PC for 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, type quite a variety of commands at the boot prompt. The
commands can provide options to the Linux kernel that takes care of the
installation and controls various aspects of the installation such as whether
the kernel should probe for hardware or whether to use GUI screens for the
installation. Some of these commands can be helpful in bypassing problems
that you may encounter during installation.

To use these boot commands, type linux followed by the boot command.
For example, to perform text-mode installation and tell the kernel that your
PC has 256MB of memory, you type the following at the boot prompt:

Tinux text mem=256M

Consult Table 3-1 for a brief summary of some of the Linux boot commands.
You can use these commands to turn certain features on or off.

Although [ mention these Linux kernel boot commands in the context of
troubleshooting installation problems, you can use many of these com-
mands any time you boot a PC with any Linux distribution and you want
to turn specific features on or off.

Table 3-1 Some Common Linux Kernel Boot Commands

Command Description

askmethod Prompts you for other installation methods such as
installing over the network using NFS, FTP, or HTTP.

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 (Advanced Configuration and Power
Interface) in case there are problems with ACPI.

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

display=IP_address:0 Causes installer GUl to appear on the remote system iden-
tified by the IP address. (Make sure that you run the com-
mand xhost +hostname onthe remote system where
hostname is the host where you are running the installer.)

driverdisk Performs the same function as the dd command.

enforcing=0 Turns off Security Enhanced Linux (SELinux) mandatory
access control.
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Command Description

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

ide=nodma Disables DMA (direct memory access) on all IDE devices
and can be useful when you are having IDE-related
problems.

ks Configures the Ethernet card using DHCP and then runs a

kickstart installation by using a kickstartfile from an NFS
server identified by the bootServer parameters pro-
vided by the DHCP server.

ks=kickstartfile

Runs a kickstart installation by using the kickstart file spec-
ified by kickstartfile. (The idea behind kickstart is to create
a text file with all the installation options and then “kick
start” the installation by booting and then providing the
kickstart file as input.)

lowres

Forces the installer GUI to run at a lower resolution
(640x480).

mediacheck

Prompts you if you want to check the integrity of the CD
image (also called the ISO image). Checking the image is
done by computing the MD5 check sum and comparing
that with the official Fedora Core value. It can take a few
minutes to check a CD-ROM.

mem=xxxM

Overrides the amount of memory the kernel detects in

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). Replace xxx with the
number representing the megabytes of memory in 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. (Use this command on
motherboards known to have a bad APIC.)

nofirewire

Does not load support for FireWire.

noht

Disables hyperthreading (a feature that enables a single
processor to act as multiple virtual processors at the hard-
ware 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.

nomount

Does not automatically mount any installed Linux partitions
in rescue mode.

nopass

Does not pass the keyboard and mouse information to
stage 2 of the installation program.

(continued)
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Table 3-1 (continued)

Command Description

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.

noush Disables the loading of USB support during the installation
(may be useful if the installation program hangs early in the
process).

nousbstorage Disables the loading of the ushstorage module in the instal-
lation program'’s loader. It may help with device ordering on
SCSI systems.

reboot=b Changes the way the kernel tries to reboot the PC so
thatit can reboot even if the kernel hangs during system
shutdown.

pci=noacpi Causes the kernel to not use ACPI 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
(replace HHH and VV/V with standard resolution numbers,
such as 640x480, 800x600, 1024x768, and so on).

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
(useful if the probing causes problems).

text Runs the installation program in text mode.

Setting Up Printers

The Fedora Core installer does not include a printer configuration step, but
you can easily configure a printer from a graphical utility program. To set up

printers, follow these steps:

1. From the graphical login screen, log in as root.

If you're not logged in as root, proceed to the next step and the printer
configuration tool prompts you for the root password.



Figure 3-1:
Configure
and manage
printers
from the
Printer
Configura-
tion tool.

Figure 3-2:
Enter the
print queue
name and
description.

2.
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Setting Up Printers

From the GNOME or KDE desktop, choose Main Menu=>
System Settings=> Printing.

The printer configuration tool is called system-config-printer.
Figure 3-1 shows its main window.

3.

Queue name

Click the New button to configure a new printer.

The Fedora Core’s Printer Configuration Wizard starts. The initial window
displays a message that assures you that nothing changes until you click
the Apply button at the end of all the steps. Click Forward to continue.

In the next screen (see Figure 3-2), enter the name for the print queue
and a short description of the print queue; then click Forward.

Use some systematic approach when naming the print queue. For exam-
ple, if  have a HP Laserjet 5000 printer on the second floor in Room 210,
[ might name the queue Room210HPLJ5000 because this name makes
finding the printer easier. Sometimes systems administrators choose
cute names such as kermit, piggy, elmo, cookiemonster, and so on,
but after you have too many printers, such cute schemes don’t work
well. Providing a clue about the printer’s location as well as the make
and model in the print queue’s name is best.

Add anew print gueue

Please enter a name for this queue. Choose a shon
name that begins with a letter and contains no spaces,

MName: Room210HPLS000

About
If you like, you can enter a description of the priner
to help you identify it more easily.

Shon description; :.HP Lazetjer 5000 in Room 210

8 Cancel

< Back || B> Forward
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Figure 3-3:
Select the
print queue
type from
this window.

5. In the next screen (see Figure 3-3), select a queue type from the drop-
down selection box; then click Forward.

Select the print-queue type that applies to your situation. For example, if
you want to print on a shared Windows printer, select the Windows
Printer check box.

To set up a printer connected to your PC’s parallel port, select Locally-
connected.

Select a queue rype: .Q:ucaliy-cu:mnmed ﬂ

fdeviipl

& Rescan devices Netwarked JetDirect

Add anew print gueue

| Metworked CUPS (IPF)
Metworked UNIX (LPD)
Networked Windows (SME)
Networked Novell (NCP)

| 8 Cancel | <l Back || DEnm-ard|

The following types of print queues are available:

Locally-connected: Refers to a printer connected directly to the
serial, parallel, or USB port of your PC.

Networked CUPS (IPP): Refers to a Common UNIX Printing System
(CUPS) print queue at another server on the network (IPP refers to
the Internet Printing Protocol used to communicate with the remote
CUPS server).

Networked UNIX (LPD): Refers to a print queue managed by the LPD
server on another UNIX system on the local network (LPD refers to
Line Printer Daemon — another print spooler for UNIX systems).

Networked Windows (SMB): Refers to a printer connected to
another PC on the local network and that uses the Server Message
Block (SMB) protocol, the underlying protocol in Windows file and
print sharing.

Networked Novell (NCP): Refers to a printer connected to a Novell
Netware server on the local network.

Networked JetDirect: Refers to a HP JetDirect printer connected
directly to the local network.



6.

Printer model

Select the printer manufacturer and model. Motes...

Setting Up Printers 0 /

If you select the Local Printer, the next screen displays information
about the detected parallel port; click Forward to continue.

For other options, you get a screen that prompts you to identify the net-
work printer. The way you specify a network printer depends on the net-
work type. For example, to use a networked CUPS printer on a host with
the IP address 192.168.0.8 on your local area network, you have to type
a name such as http://192.168.0.8:631/printers/HPLaserjetRoom210
where HPLaserjetRoom210 is the name of the networked printer.

Select the make and model of your printer from the screen shown in
Figure 3-4 and then click Forward.

Click the drop-down list (above the scrolling list) to display a list of
printer manufacturers. When you choose a printer manufacturer from
this list, the scrolling list displays the names of different printer models
from that manufacturer, as shown in Figure 3-4 (for HP). If you have a
PostScript printer, you can simply go to the Generic list (Generic is one
of the choices in the manufacturer list) and select PostScript printer.

The last screen shows information about the new print queue.

Add anew print gueue

Figure 3-4:
Select your
printer’s
make and
model from
this window.

I °
LaserJer 4300 =]
e
Laserjer 3100 I_I
Laserjet 8000 [*]

|Use contral-F 10 search
—-—_ -4

| 8 Cancel | <l Back || DEnlward|

8.

9.

10.

Review all information to make sure it’s correct and then click Finish
to create the print queue.

When a dialog box appears, asking whether you want to print a test
page, click Yes.

Doing so applies all changes and restarts the print-scheduler program
that takes care of printing. The printer now prints a test page, after
which a message box appears and asks you to check the test page.

Click OK to dismiss the message box.

The new print queue appears in the printer configuration window, and
you can submit print jobs to this queue.
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11. Quit the printer configuration tool.

You can do so by choosing Action=>Quit, or by closing the printer
configuration window (click the X button in the upper-right corner of
the window’s frame). You are prompted to save the printer information.

Turning On Sound

Figure 3-5:
The

sound card
configura-
tion utility
displays
information
about the
sound card.

Your PC must have a sound card and speakers to play audio CDs. If your PC
has a sound card, hook up the speakers according to the instructions from
the PC’s manufacturer.

When you first boot your PC with Fedora Core, a utility called Kudzu detects
the sound card and installs the driver. If you've gone through that step,
you're set to try out the sound card. Otherwise, you can set up the sound
card by following these steps:

1. At the graphics login screen, log in as root.

2. When you get to the GNOME desktop, choose Main Menu->System
Settings~>Soundcard Detection.

The sound card configuration utility runs.

The sound card configuration utility gets information about the sound
cards from another program called Kudzu and displays information
about the detected sound card (see Figure 3-5).

__Audio Devices

@ The following audio device was detected,

Vendor: |niel Corp.
Model: E2B01CA/CAM AC'OY Audio Controller
Module: snd-intel8xi

3. Click the Play Test Sound button to play a test sound clip.
If all goes well, you hear the sound.
4. Click OK to quit the sound card configuration utility.

After you configure the sound card, you can play audio CDs and other sound
files in Fedora Core.



Adding User Accounts 0 9

Adding User Accounts

When you start Fedora Core for the first time, you get the chance to add a
personal user account. If you didn’t add a user account during the first boot
as described in Chapter 4 of this minibook (or if you want to add more user
accounts for family members or coworkers), you can do so at any time by
using the Red Hat User Manager.

Setting up a personal user account other than root is a good idea. The prob-
lem with root is the absolute power of that superuser account — you can
literally do anything, even destroy critical system files, with ease. Logging in
as an ordinary user is better. When you must do something as root, simply
type the su - command. You're prompted for the root password and after
you enter that password, you become root. When you finish with your
superuser duties, type exit to return to your mere mortal self.

s

To add user accounts with the User Manager, follow these steps:
1. Choose Main Menu->System Settings->Users and Groups from the
GNOME desktop.

If you're not logged in as root, the User Manager prompts you for the
root password (see Figure 3-6), which you have to enter to run the

manager.

Figure 3-6: T *You are aftempting to run *system-config-users”
” % which requires administrative privileges, but more

Enter the information is needed in order to do so.

root

password

Password for root

here. . 88 Cancel 1 | Qf'}QK

2. Enter the password and click OK.

The User Manager window (shown in Figure 3-7) features two tabs:
Users and Groups. The Users tab displays the current list of user
accounts. The Groups tab lists your current groups. Figure 3-7, for
example, lists the users on my Fedora Core system; the list is differ-
ent on your system.

3. To add a new user, click the Add User button on the toolbar.

The Create New User dialog box appears, as shown in Figure 3-8.
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4. Fill in the requested information, and then click OK.

The new user now appears in the list on the Users tab in the User
Manager window.

5. Repeat Steps 3 and 4 to add as many user accounts as you want.

6. When you’re done, choose File>Exit to quit the User Manager.
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Managing DUDs and CD-ROMs

To edit existing user-account information, select the username from the list
in the Users tab and then click the Properties button on the toolbar. The
selected user’s information appears in a User Properties dialog box, where
you can then edit it; click OK to make the changes.

If you want to remove a user account, select the username on the Users tab.
Then click the Delete button on the toolbar.

Managing DUDs and CD-ROMs

Figure 3-9:
Choosing
what to
do with
the DVD/
CD-ROM.

The GNOME desktop makes using DVDs and CD-ROMs in Fedora Core easy.
Just place a DVD or a CD-ROM in the drive, and an icon appears on the desk-
top. Behind the scenes, a special utility called Magicdev is always running,
waiting to detect when a CD-ROM is inserted or removed. Magicdev puts a
DVD/CD-ROM icon on the GNOME desktop when it detects a CD or DVD in
the drive. You can then access the CD or DVD by double-clicking the icon

on the desktop. To access the files and folders, you simply double-click the
icons that appear in the Nautilus window.

The DVD/CD-ROM icon is your best bet for certain tasks such as ejecting the
CD when you’re done with it. If you right-click the DVD/CD-ROM icon, a pop-
up menu appears, listing the things you can do with the DVD/CD-ROM (as in
Figure 3-9).

[5 Open
Erowse Folder

Open With 3

Stretch |con

Hestore lcon's Original Size

& Properties
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When you’re done with the DVD or CD, choose Eject from the pop-up menu
to eject the DVD/CD-ROM from the drive. Doing so automatically removes
the icon.

® If aDVD or CD is in the DVD/CD-ROM drive and you don’t see a DVD/CD-ROM
icon on the GNOME desktop, just eject the DVD or CD (by pressing the Eject
button on the DVD/CD-ROM drive). Insert the DVD or CD again and Magicdev
recognizes the DVD or CD.
The KDE desktop has a DVD/CD-ROM icon. You can access the contents of
a DVD or CD by inserting the DVD/CD into the drive and double-clicking
the DVD/CD-ROM icon. The contents then appear in a file manager called
Konqueror. For example, Figure 3-10 shows the result of inserting a DVD
and then double-clicking the DVD/CD-ROM icon on the KDE desktop.
JE e < i =ax
Locarion Edit Miew Go Eopkmerks Tools Sanings Windew Help
A4 OSRTDESMEEE %}
bLn&atiun | = file fmnticdrem x| |
& #Roc: Folder 2] ] e =, e ES
Ol = |
= Fedars;
B B
Figure 3-10: e::r:r/llm aula st GPL
Viewing ' ' )
aDVD’s @] o
contents W Ll | mespme-en sEaDMEer, R RELEASE-
in the E him M NOTIEEI-EH. —
Konqueror % e
flle c; RPM-GPG RPM-GPG REM GG R=MLCPG
manager _._ e E KET KEY-baia KEY-fedors  KEV-fedora- -]
’ L_ ﬂ 19 ams - 15 Files (1216 KB Totzl - 4 Folders _J

Installing RPM Packages

Sometimes you have to install or remove software to troubleshoot or config-
ure your Fedora Core system. Most Fedora Core software comes in the form
of Red Hat Package Manager (RPM) files. An RPM file is basically a single pack-
age that contains everything — all the files and configuration information —
needed to install a software product. This section shows you how to install
RPM packages.

From the GNOME desktop, use the Add or Remove Packages utility — a
graphical utility for installing and uninstalling RPMs. Follow these steps:
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1. Choose Main Menu=>System Settings=>Add/Remove Applications. Book |

Chapter 3
If you're not logged in as root, a dialog box prompts you for the root apter

password.
2. Type in the root password and press Enter.

The Add or Remove Packages utility starts and gathers information
about the status of packages installed on your system. After it sorts
through the information about all the installed packages, the utility
displays a list of all the packages (see Figure 3-11).
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groups.

The utility displays information about the packages organized into pack-
age groups such as Desktops and Applications (a package group is a col-
lection of related RPMs). Each package group has a graphical icon, a label
such as X Window System or GNOME Desktop Environment, and a brief
description as well. For each package group, the utility displays how many
packages are installed. If a package group has any uninstalled packages,
the utility displays a Details hyperlink. For an uninstalled package group,
you see an unchecked box to the left of the package group’s name.

3. To install an uninstalled package group, click the check box to the
left of that package group’s name. For partially uninstalled package
groups, click the Details hyperlink next to that package.

A dialog box appears with details of the packages in the package group.
Figure 3-12 shows the result of clicking the Details link next to the X
Window System package group in Figure 3-11.
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X Window System Package Details.

A package group can have both standard and extra package

members, Standard packages are always available when the
package group is installed.
-
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4. Select the packages 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 button becomes active.

5. Click Update to update the packages based on any additions or
removals you made in the lists of packages.



Chapter 4: Trying Out Fedora Core

In This Chapter

+ Booting Fedora Core

v+~ Logging in

v~ Checking out the GUI desktops
v+ Playing with the shell

v Shutting down

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

PC has Fedora Core 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 Fedora Core
for the first time, this chapter shows you how to log in, check out the graph-
ical desktops, try out some cryptic Linux commands, and finally, shut down
the PC.

Those of you who already know something about Fedora Core, flip through
the pages to see if anything here looks new. You never know what you may
not know!

Booting Fedora Core

When you power up the PC, it goes through the normal power-up sequence
and loads the boot loader — GRUB or LILO, depending on which one you
selected during Fedora Core installation. The boot loader (once known as
bootstrap loader) is a tiny computer program that loads the rest of the oper-
ating system from disk into the computer’s memory. The whole process of
starting up a computer is called booting.

Whether the boot loader is LILO or GRUB doesn’t matter much. In either
case, a graphical screen appears with the names of operating systems that
the boot loader can load. For example, if your PC has Windows and Fedora
Core, 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 Fedora Core by default, wait a few seconds and then the boot loader
starts Fedora Core. 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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As 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 dmesg command 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... 2957.31 BogoMIPS

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, whether it’s an old 200MHz Pentium or a new 4GHz
Pentium 4. The kernel uses the BogoMIPS measurement when it has to wait
a small amount of time for some event to occur (like getting a response back
from a disk controller when it’s ready).

After the boot messages, Fedora Core switches to a graphical boot screen
that shows information about the progress of system startup. Specifically,
you see information such as servers being started and hardware being
probed.

When you boot Fedora Core for the first time after installation, you get the
Firstboot program that displays a welcome screen and asks you to agree to
the Fedora Core license agreement (it’s the GNU General Public License).
Click the Yes radio button and then click Next. After that Firstboot takes you
through date and time setup (see Figure 4-1), display setup, user account
setup, sound card check, and, finally, gives you a chance to install programs
from any additional CDs.
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What is BogoMIPS? -

As Fedora Core boots, you get a message that  avery good measure of performance; the MIPS -
saysCalibrating delay loop... 421. measurements of different types of computers 25'
23 BogoMIPS, with some number before the are difficult to compare accurately. BogoMIPS 5 =3
word BogoMIPS. BogoMIPS is one of those is basically a way to measure the computer’s go
words that confounds new Linux users, butit's speed that’s independent of the exact proces- -

just jargon with a simple meaning.

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. Of course,
the reason for killing valuable processor time
like this is to wait for some slowpoke device to
get ready for work.

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

QNG/ If the screen goes dark and you see no activity, the first-time configuration
& utility may be having trouble starting the X Window System. Unfortunately,
you cannot try out Fedora Core without fixing this problem. Sometimes
the graphical environment fails even though the graphical interface seems
to work fine during installation. There are ways to fix this problem. Go to
Chapter 3 of this minibook for more information on how to troubleshoot
this problem.

Firstboot’s first configuration step is for date and time setup. You can set the
date and time from the Date and Time window (refer to Figure 4-1) and then
click Next.

If your system is connected to the Internet, select the Enable Network Time
Protocol check box and then select a server from the Server drop-down list.
That way, the system gets its time values directly from one of the super-
accurate time servers on the Net. Firstboot’s second configuration step
enables you to set up the resolution and number of colors for your display,
as shown in Figure 4-2.

A\

You can change the display settings to your liking (or accept the default) and
click Next. Firstboot then displays a screen (see Figure 4-3) from which you
can set up a user account.
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Enter the account information in the screen. After entering the user account

information, click Next. Firstboot then displays information about the sound
card and gives you an opportunity to play a test sound. Click Next to continue.
Firstboot then displays a window from which you can install programs from

additional CDs (see Figure 4-4). If you have additional CDs to install, click the
appropriate icon. Otherwise, click Next.
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When you’re done with Firstboot, you're really done for good because it runs
only once when you boot for the first time. If, for some reason, you want to
go through these steps again, here’s the scoop on how to run Firstboot
again:

Log in as root and type the following commands in a terminal window (to
open a terminal window, choose Main Menu=System Tools= Terminal):

rm /etc/sysconfig/firstboot
chkconfig --Tevel 5 firstboot on

That’s it! Next time you reboot the PC, you have the pleasure of meeting
Firstboot again. If you want to run Firstboot interactively from GNOME or
KDE, you can do so by logging in as root and typing the following com-
mands in a terminal window:

rm /etc/sysconfig/firstboot
firstboot

When you’re through with Firstboot, you get the graphical login screen
(shown in Figure 4-5).

The login window in the middle of the screen displays a welcome message
with your PC’s name — it’s called the host name. The name is assigned when
the network is configured. If the network isn’t configured, Tocalhost.
localdomain is the host name. If your PC gets its network address (the
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[P address) from a Dynamic Host Configuration Protocol (DHCP) server,
that server provides a cryptic host name for your PC. The login window also
has a text input field that prompts you for your username.

You can log in using any of the accounts you define during or after the instal-
lation. There is always the root username, which happens to be the super-
user or the administrator account. Whether you install Fedora Core yourself
or someone installs it for you, you need to know the root password. Without
that, you cannot do many of the tasks necessary to learn how Linux works.

For example, to log in as user spiderman, type spiderman in the first text
field and press Enter (move the mouse over the login box before you begin
typing). Then type spiderman’s password and press Enter. You then see the
initial graphical user interface (GUI — pronounced gooey for short) appear.
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.

Fedora

Figure 4-5:
The
Welcome
screen is
where you

Iog inasa Iocalhost. localdomain
user. . Tue Apr 13, 5:18 PM
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Exploring GUI Desktops
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Fedora Core comes with two GUI desktops — GNOME and KDE. If you
installed both, you can try them out one by one. Selecting one of these desk-
tops just before you log in to the system is easy — and here’s where [ show
you how.

GNOME is typically the default GUI in Fedora Core, so you can start with
GNOME. Then log out and log back in, but select KDE as the GUI. That way,
you can try out both desktops.

GNOME

GNOME stands for GNU Network Object Model Environment (and GNU, as
you probably know, stands for GNU’s Not UNIX). GNOME is a graphical user
interface (GUI) and a programming environment. From the user’s perspec-
tive, GNOME is like Microsoft Windows. Behind the scenes, GNOME has
many features that allow programmers to write graphical applications that
can work together well. In this chapter, I point out only some key features
of the GNOME GUI, leaving the details to you to explore on your own at your
leisure.

If you're curious, you can always find out the latest information about GNOME
by visiting the GNOME home page at www.gnome.org.

Typically, GNOME is the default desktop in Fedora Core. After you log in, you
see the GNOME GUI desktop. Figure 4-6 shows the GNOME desktop for user-
name emily.

When you log in as root, you can accidentally damage your system because
you can do anything when you’re root. Always log in as a normal user.

The exact appearance of the GNOME desktop depends on the current ses-
sion (the set of applications running at that time). As you can see, the initial
GNOME desktop, shown in Figure 4-6, is very similar to the Windows desk-
top. It has the GNOME panel, or simply the panel (similar to the Windows
taskbar) along the bottom and icons for folders and applications appear
directly on the desktop. You can place icons directly on the Windows desk-
top in a similar way.
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Figure 4-6:
The initial
GNOME GUI
desktop
after
logging in.

alss 85s ol T

Figure 4-7:
The GNOME
panel.

You can move and resize the windows just as you do in Microsoft Windows.
Also, as in the window frames in Microsoft Windows, the right-hand corner
of the window’s title bar includes three buttons. The leftmost button reduces
the window to an icon, the middle button maximizes the window to fill up
the entire screen, and the rightmost button closes the window.

The GNOME panel

The GNOME panel is a key feature of the GNOME desktop. The panel is a sep-
arate GNOME application. As Figure 4-7 shows, it provides a display area for
menus and small panel applets. Each panel applet is a small program designed
to work inside the panel. For example, the clock applet on the panel’s far
right displays the current date and time.
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The panel includes several other applets besides the clock applet at the far
right edge:

4+ The GNOME Pager applet: Provides a virtual desktop that’s larger than
the physical dimensions of your system’s screen. In Figure 4-7, the pager
displays four pages in a small display area. Each page represents an area
equal to the size of the display screen. To go to a specific page, click that
page in the pager window. The GNOME Pager applet displays buttons for
each window being displayed in the current virtual page.

4+ Launcher applets: The buttons to the right of the Main Menu icon are
launcher applets. Each of these applets displays a button with the icon
of an application. Clicking a button starts (launches) that application.
Try clicking each of these buttons to see what happens. The mouse and
earth button launches the Mozilla Web browser, whereas clicking the
pen and paper icon opens the OpenOffice.org Writer word processor.
Move the mouse over an icon and a small help message appears with
information about that icon.

4+ The GNOME weather applet: Displays the local weather. You don’t see
this applet until you start it. You can start it from the menu that appears
when you right-click an empty area of the panel.

The Main Menu button, or the “Red Hat Logo”

In Figure 4-8, the leftmost edge of the panel shows a button with the familiar
Red Hat logo. That “red hat” is the Main Menu button — the most important
part of the GNOME panel. Just like the Start button in Microsoft Windows, you
can launch applications from the menu that pops up when you click the red

hat. Figure 4-8 shows a typical view of the Main Menu on a Fedora Core PC.

Typically, the Main Menu and its submenus list items that start an applica-
tion. Some menu items have an arrow; move the mouse pointer on an item
with an arrow and another menu pops up. In Figure 4-8, the menu selection
is Main Menu=System Settings=>Server Settings=>Services. Notice that when
you point to a menu selection, a balloon help pops up with information
about that selection.

You can start applets such as the weather applet from the menu that appears
when you right-click the GNOME panel. To start the weather applet, right-
click the panel and select Add to Panel=>Accessoriesw>Weather Report (see
Figure 4-9). In the Add to Panel menu, you find many more categories of
applets you can try.
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Explore all the items on the Main Menu to see all the tasks you can perform
from this menu. In particular, move the mouse pointer over the Main Menu=
Preferences item to see your options (see Figure 4-10) for changing the
appearance of the desktop. For example, you can change the desktop’s
background from this menu.
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By now, you may be itching to do a bit of decorating. No one likes to stick

to the plain blue GNOME desktop. After all, it’s your desktop. You can set it
up any way you want it. You can configure most aspects of the GNOME desk-
top’s look and feel — the appearance and behavior — by choosing various
options from the Main Menur>Preferences menu.

Changing the background

To see how the desktop decorating business works, start by choosing
Main Menur>Preferences=>Desktop Background and a dialog box appears,
as shown in Figure 4-11.

From this dialog box, you can select a background of solid color or color
gradient background or pick wallpaper (an image used as the background).
A color gradient background starts with one color and gradually changes to
another color. The gradient can be in the vertical direction (top to bottom)
or horizontal (left to right).
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To select a horizontal color gradient, try these steps:

1. From the Desktop Colors drop-down menu (refer to Figure 4-11),
choose the Horizontal Gradient option.

2. Click the left color button next to the drop-down menu.

A color selection dialog box comes up (shown in Figure 4-12) from which
you can pick a color.

Pick a color
Hue: (2303 Red: [138 |2
Sawration: (30 2] Green [148 [2]
Value: |?8_-:-- Elue: |108 :
Color Name: |#8A24C5
) Baletie
Figure 4-12: N EEEE = v
The Pick  EEE | EE
a Color
dialog box. | 8 Cancel ‘ | o OK |

3. Repeat the same process to select the right color.

After you complete these steps, the image of the monitor in the dialog box
shows you a preview of the new background color.



Figure 4-13:
The newly
selected
wallpaper.
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If you want to use an image as wallpaper, click the Add Wallpaper button
in the middle of the dialog box. The Add Wallpapers dialog box appears
from which you can select an image to use as wallpaper. By clicking the
folder names in the Add Wallpapers dialog box, go to the /usr/share/
backgrounds/images directory. That directory has the default.png file
with the default wallpaper you see on the GNOME desktop. To change the
wallpaper, select an image you want. You can select any Joint Photographic
Experts Group (JPEG) or Portable Network Graphics (PNG) format image file
as wallpaper. After selecting an image, click OK.

The new wallpaper immediately appears on the desktop (as in Figure 4-13).
When you're done making the changes, click the Close button (refer to
Figure 4-11) to close the dialog box and apply the changes.

Selecting a theme

Another more exciting customization is to select a new theme for the entire
user interface. A theme refers to a collection of an appearance and a behav-
ior (look and feel) for all the user interface components: buttons, check
boxes, scrollbars, and so on.
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To try out some new themes, choose Main Menur>Preferences=> Theme.
From the Theme Preferences dialog box (see Figure 4-14), you can try
different themes and select one that you like. The default theme is called
Bluecurve. To try another theme, select the theme from the list and the
desktop’s appearance changes to match the theme.

bt B Theme Preferences by

- :I tﬂl Install Theme... |
Ocean Dream A Theme Details |
The colours of the seashore

[ Save Theme.

Simple
Thin appearance, high performance

Smokey Blue
A soft glassy appearance

Figure 4-14:

Selecting a
new theme
for the
desktop.

Traditional

D Traditional hard-edged 30 appearance

This theme does not suggest any particular font or background,

(&) Help X Close |

Go ahead and try some of the available themes. When you select a theme,
you can see the results in the desktop and the Theme Preference window
itself. As you can see from Figure 4-14, even the panel icons change with
the theme. If you like a theme, click the Close button to use that theme.
Otherwise, select the Bluecurve theme before clicking Close.

Logging out of GNOME

If you want to try the KDE GUI, you have to log out first. Choose Main Menu=>
Log Out. Click Yes when a dialog box asks whether you really want to log out.

KDE

KDE stands for the K Desktop Environment. The KDE project started in
October 1996 with an intent to develop a common GUI for UNIX systems
that use the X Window System. The first beta version of KDE version was
released a year later in October 1997. KDE version 1.0 was released in July
1998; KDE 2.0 on October 23, 2000; KDE 3.0 was released on April 3, 2002;
and the latest version — KDE 3.2.2 — was released on April 19, 2004.
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From the user’s perspective, KDE provides a graphical desktop environment
that includes a window manager, the Konqueror Web browser and file man-
ager, a panel for starting applications, a help system, configuration tools,
and many applications, including the OpenOffice.org office suite, image
viewer, PostScript viewer, and mail and news programs.

From the developer’s perspective, KDE has class libraries and object models
for easy application development in C++. KDE is a large development project
with many collaborators.

You can always find out the latest information about KDE by visiting the KDE
home page at www. kde.org.

To try the KDE GUI, you have to install KDE on your system. If you don’t
have KDE installed, you probably did not want the KDE GUI in the first place.
If your system has only KDE installed, you get the KDE GUI as soon as you
log in.

If you have both GNOME and KDE installed on your system, you can select
the GUI just before you log in. From the login window, click Session and
from the pop-up dialog box (see Figure 4-15), choose KDE for a KDE session
and then log in as usual. A dialog box asks whether you want to make KDE
the default for future sessions. Click Yes or No depending on what you prefer.

Choose a Session

(1 GNOME

) 2. Default System Session

Figure 4-15: o
Choosing B
a KDE () Failsafe Terminal
session. | ®encel || Qo |
“\Q,N\BER
& When you log in after selecting a KDE session, you get the KDE desktop for

this session. The next time you log in, the system continues to use KDE until
you switch back to GNOME.

After you select KDE as the GUI for the session and then log in, you see an
initial KDE desktop similar to the one shown in Figure 4-16. The initial KDE
session includes a window showing a helpful tip. That’s the only part that
makes this desktop look different from the one you get in GNOME.
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Figure 4-16:
The initial
KDE
desktop for
a typical
user.

You will find that KDE is very easy to use and is similar in many ways to the
Windows GUI You can start applications from a menu that’s similar to the
Start menu in Windows. As in Windows, you can place folders and applica-
tions directly on the KDE desktop.

KDE panel

The KDE panel appearing along the bottom edge of the screen is meant for
starting applications. The most important component of the panel is the
Main Menu button on the left-hand side of the panel. That button is like the
Start button in Windows. When you click the Main Menu button, a pop-up
menu appears. From this menu, you can get to other menus by moving the
mouse pointer over items that display a rightward-pointing arrow. For exam-
ple, Figure 4-17 shows a typical menu selection for configuring various
services.

You can start applications from this menu. That’s why the KDE documenta-
tion calls the Main Menu button (of course, the KDE documentation refers
to the button as the K button) the Application Starter.



Figure 4-17:
Click the
Main Menu
button and
then move
the mouse
pointer from
menu to
menu to
open the
KDE menus.
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Next to the Main Menu button, the panel includes many more buttons. If you
don’t know what a button does, simply move the mouse pointer over the
button; a small pop-up window displays a brief message about that button.

Table 4-1 gives you an idea of what happens when you click each of the
major buttons on the KDE panel. When you have some time, try these
buttons one by one to get a feel for what you can do in KDE.

Table 4-1 KDE Panel Buttons
When You Click It Does This
&) Shows the application menu from which you can start any
‘ application.
% Starts the Mozilla Web browser.
Starts the Ximian Evolution e-mail and calendaring software.

(continued)
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Table 4-1 (continued)
When You Click It Does This

Runs OpenOffice.org Writer, a Microsoft Word-like word
processor.

Runs the OpenOffice.org Impress slide presentation program
that's similar to Microsoft PowerPoint.

=
T

Runs OpenOffice.org Calc, a Microsoft Excel-like spreadsheet
program.

Runs Print Manager, a utility that enables you to set up and
monitor print queues.

Switches to the desktop whose number you have clicked.

Runs Klipper, the KDE clipboard utility for cutting and pasting
information.

0
~ @) @) @

Displays the current time. Click to view the current month’s cal-
endar. Right click for the menu to adjust the date and time.

PJ
o
Ja
rJ

Customizing the KDE desktop

KDE makes customizing the look and feel of the KDE desktop easy. Everything
you have to decorate the desktop is in one place: the KDE Control Center.

To start the KDE Control Center, choose Main Menu>PreferencescoMore
Preferences=~>Control Center.

When the KDE Control Center starts, it displays the main window with a tree
menu on the left side and some summary information about your system in
the workspace to the right, as shown in Figure 4-18.

The KDE Control Center’s tree menu shows the items that you can customize
with this program. The tree menu is organized into categories such as
Appearance & Themes, Internet & Network, Peripherals, Security & Privacy,
and so on. Click the plus sign (+) to the left of an item to view the subcate-
gories for that item. To change an item, go through the tree menu to locate
the item and then click it. That item’s configuration options then appear in a
tabbed dialog box on the right side of the window.



Figure 4-18:
The initial
window of
the KDE
Control
Center.
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Changing the background

To change the desktop’s background, choose Appearance & Themes=>
Background. A tab appears (as in Figure 4-19) that shows the options for
customizing the desktop’s background.

If you want to change the background of a specific desktop, click the Setting
for Desktop drop-down menu. From the list of desktops, you can select the
desktop whose background you want to change.

For a colored background, select the No Picture radio button. From the
Colors drop-down menu, you can select either a single color background

or a variety of color gradients (meaning the color changes gradually from
one color to another) or a picture (an image used as a background). You can
then pick the two colors by clicking the color buttons that appear under the
Colors drop-down menu. After making your selections, click Apply to try out
the background. (If you don’t like what you get, click Reset to revert to the
previous background.)

If you want to use a picture as background, select the Picture radio button
and then click the folder icon next to that radio button. A dialog box comes
up, showing the JPEG images in the /usr/share/backgrounds/images
directory. You can select any one of these images and click OK. Then click
the Apply button in the KDE Control Center to apply this wallpaper to the
desktop. If you don’t like the appearance, click Reset.
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Logging out of KDE

When you’re done exploring KDE, log out. To log out of KDE, choose Main
Menu=>Logout. You can also right-click empty areas of the desktop and
choose Logout from the pop-up menu that appears.

Playing with the Shell

Fedora Core 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 have done 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 like this (when you
login as root):

[root@localhost etcl#

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 you normally see. In those cases, you have to work with the shell
and learn some of the cryptic Linux commands.

You can prepare for unexpected encounters with the shell by trying out some
Linux commands in a terminal window while you’re in the GNOME or KDE GUI.
After you get the hang of it, you might even keep a terminal window open, just
so you can use one of those cryptic commands simply because it’s faster than
trying to point and click (those two-letter commands do pack some punch!).



Figure 4-20:
You can
type Linux
commands
at the shell
promptin a
terminal
window.
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Starting the Bash shell Book |

Chapter 4
Simply put, the shell is the Linux command interpreter — a program that g
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, select Main Menu=>System Tools>Terminal. What appears
is a window with a prompt, like the one shown in Figure 4-20. That’s a termi-
nal 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).
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The prompt that you see depends on the shell that runs in that terminal
window. The default Linux shell is called Bash.

Bash understands a whole host of standard Linux commands with which you
can look at files, go from one directory to another, see what programs are
running (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 optionZ ... optionN
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Such a single line of commands is commonly called as a command line. On
a command 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.

One basic rule is that you have to use a space or a tab to separate the com-
mand from the options. You also must separate options with a space or a
tab. If you want to use an option that contains embedded spaces, you have
to put that option inside quotation marks. For example, to search for two
words of text in the password file, I enter the following grep command (grep
is one of those cryptic commands that searches for text in files):

grep "Font Server" /etc/passwd
When grep prints the line with those words, it looks like this:
xfs:x:43:43:X Font Server:/etc/X11/fs:/sbin/nologin

If you created a user account in your name, go ahead and type the grep
command 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 guide you through some random examples to give you a feel for
what you can do at the shell prompt.

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

uptime

21:19:01 up 29 days, 55 min, 3 users, Tload average: 0.04,
0.32, 0.38

The part up 29 days, 55 min tells you that this particular PC has been up
for nearly a month. Hmmm . . . can Windows do that?

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

uname -srv

Linux 2.6.5-1.358 #1 Sat May 8 09:04:50 EDT 2004
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In this case, the system is running Linux kernel version 2.6.5.
To read a file, use the more command. Here’s an example:

more /etc/passwd

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

bin:x:1:1:bin:/bin:/sbin/nologin

daemon:x:2:2:daemon:/sbin:/sbhin/nologin

adm:x:3:4:adm:/var/adm:/sbin/nologin
lines deleted ...

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

ps ax
PID TTY STAT  TIME COMMAND
17 S 0:05 init [5]
2 7 SWN 0:00 [ksoftirgd/0]
37 SW< 0:00 [events/0]
4 7 SW< 0:00 [kblockd/0]
57 SW< 0:00 [pdflush]
6 7 SW< 0:00 [pdflushl
8 7 SW< 0:00 [aio/0]
77 SW 0:00 [kswapd0O]
97 SW 0:00 [kseriod]
13 ? SW 0:00 [kjournald]
98 ? SW 0:00 [khubd]
222 7 SW 0:00 [usb-storage]
223 7 SW 0:00 [scsi_eh_0]
759 ? SW 0:00 [kjournald]
2177 7 S 0:00 /sbin/dhclient -1 -q -1f

/var/lib/dhcp/dhclient-ethO.leases -pf /var/run/dhclient-
eth0.pid -cf /etc/dhclient-ethO.conf ethO

2226 7 S 0:00 syslogd -m O

2230 7 S 0:00 klogd -x

2258 7 S 0:00 portmap

2278 ? S 0:00 rpc.statd
lines deleted ...

Amazing how many programs that 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
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When you’re ready to shut down Fedora Core, you must do so in an orderly
manner. Even if you're the sole user of a Fedora Core PC, several other pro-
grams are usually running in the background. Also, operating systems such
as Linux try to optimize the way that they write data to the disk. Because
disk access is relatively slow (compared with the time needed to access
memory locations), data generally is held in memory and written to the disk
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. Choose Main Menu=>Log Out. A
Logout dialog box appears and it provides the options for rebooting or 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.

If you're at the graphical login screen, click the Shutdown label in the bottom
part of the screen. Then another dialog box asks you to confirm that you
really want to halt the system. Click the Yes button. The system then shuts
down in an orderly manner.

As the system shuts down, you see messages about processes being shut
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 does not
automatically power off on shutdown, you can manually turn off the power.

Note that shutting down or rebooting the system does not require root
access. Make sure that physical access to the console is protected adequately.



Chapter 5: Cool Fedora
Core Install Projects

In This Chapter

v Joining the BitTorrent
v Burning Fedora Core CDs
+ Preparing a Fedora Core DVD

v+ Doing an FTP install over the network

Have you ever wished you could burn your own Fedora Core CDs? What
about a Fedora Core DVD? Do you wonder how the hip crowd down-
loads Fedora Core? Well, wonder no more! Here are a few cool projects to
help you master the Fedora Core download and install process.

The first project shows you how to join BitTorrent and help the community
get their Fedora Core while you get yours as well. In the second project, you
find out how to burn CDs from the downloaded ISO images. If you have a DVD
burner as well, the third project gives you the recipe for burning a Fedora
Core DVD. Finally, the fourth project is all about installing Fedora Core over
the network, which can be handy if you are installing on a CD-less laptop.

Joining the BitTorrent

BitTorrent is a protocol for distributing files. You don’t really need to under-
stand the protocol to use BitTorrent. All you need to know is that as you
download a file, your machine also uploads the file to others who want the
same file. So you are not just taking something, you are also giving some-
thing back — you are helping others get that file without overloading the
server from which you started getting the file. That communal spirit of shar-
ing in an equitable manner is what makes BitTorrent an appealing way to
distribute software such as Fedora Core. In fact, once you try it, you'll find
that downloading Fedora Core is easier by joining the BitTorrent than get-
ting it through FTP from a central server. You do have to do a few things
before you can start using BitTorrent. It’s a neat little project to download
the CD- or DVD-image of Fedora Core and burn the CD (or DVD). The first
project is to join the BitTorrent and download the necessary files.
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Things you need

Here’s what you need to join the BitTorrent:

4 A PC running Red Hat Linux or Fedora Core — you use this system to
run the BitTorrent client and download Fedora Core. If you are running
Microsoft Windows on your PC, you can still use BitTorrent; just check
out the information at bitconjurer.org/BitTorrent/download.html.

4+ Make sure that Python version 2 is already installed on your Linux system.
If not, insert the companion DVD into the DVD drive, mount it, and type
rpm -ivh /mnt/cdrom/Fedora/RPMS/python-2*.rpm to install Python 2.

4+ A connection to the Internet, the higher the bandwidth the better.

Steps to follow

You have three high-level steps to complete:

1. Download and install the BitTorrent client software on your system.

2. Adjust your system’s firewall settings to open up TCP ports 6881
through 6999 that are used by BitTorrent to send files to others.

3. Run the BitTorrent client to start the file transfers.

[ describe these three high-level steps in detail in the following sections.

Download and install BitTorrent software
Make sure your system’s Internet connection is up. Then follow these steps:

1. Run the Mozilla Web browser and visit torrent.dulug.duke.edu/
btrpms/ and click one of the RPM files to download the BitTorrent
software for your version of Red Hat Linux or Fedora Core.

For Fedora Core, download the version with fcl (that means Fedora
Core 1) or rh90 (that means Red Hat 9.0) in the name — these versions
run on Fedora Core. Save the downloaded RPM file in a directory on
your system and make note of where you saved it.

2. Open a terminal window and change the directory to where you saved
the BitTorrent RPM file and then install the BitTorrent software.

Type the following command to install BitTorrent:

rpm -ivh bittorrent*.rpm
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If you don’t find the correct BitTorrent RPM file at torrent.dulug.duke.
edu/btrpms/, you can always download the files from the official BitTorrent
home page at bitconjurer.org/BitTorrent/. For example, to download
and install BitTorrent 3.3, open a terminal window and type the following
commands:

wget http://bitconjurer.org/BitTorrent/BitTorrent-3.3.tar.gz
tar -xzf BitTorrent-3.3.tar.gz

In this case, the BitTorrent software is installed in the BitTorrent-3.3 subdi-
rectory of the current directory and you have to run the BitTorrent client
from that subdirectory.

Open incoming TCP ports used by BitTorrent

Typically, your system runs a firewall that restricts access to many of the
ports. BitTorrent, however, requires that you open up the TCP ports num-
bered 6881 through 6999 so that other BitTorrent clients can contact your
system and request uploads. To open TCP ports 6881 through 6999, type the
following command in a terminal window:

iptables -1 RH-Firewall-1-INPUT --protocol tcp --dport
6881:6899 -i eth0 -j ACCEPT

This command assumes that your system connects to the Internet through
its Ethernet interface and that interface is ethO (the first Ethernet card).
Change eth0 to the name of the external network interface of your system.
For example, if it’s the second Ethernet card, the interface is eth1l. For a dial-
up PPP connection, the interface is ppp0.

Start BitTorrent transfers

To download using BitTorrent, you have to run the BitTorrent client. You use
a URL to identify the torrent, which refers to the collection of files that you
want to download. The URL also identifies the tracker — the server that
hooks up your system’s BitTorrent client with others that can provide parts
of the files you want. In turn, the tracker also lets other clients begin
requesting the torrent from your system.

Follow these steps to download one of the Fedora Core torrents:

1. Visit the Fedora Core tracker at torrent.dulug.duke.edu.

You find a list of different torrent files listed at this site. Locate the file
that you want. For example, if you are planning to burn Fedora Core CDs,
you want the torrent for the Fedora Core binary ISO images.
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Figure 5-1:
Down-
loading
Fedora Core
distribution
using
BitTorrent.

2. Open a terminal window and change to the directory where you want
to store the files that you plan to download.

3. Run the BitTorrent client.

Type the following command where ¢ f7]e is the name of the torrent file
that you want:

btdownloadcurses.py --url http://torrent.dulug.duke.
edu/tfile

For example, to download the CD ISO images for Fedora Core 1 — provided
in a torrent named yarrow-binary-i386-iso.torrent — you type:

btdownloadcurses.py --url http://torrent.dulug.duke.
edu/yarrow-binary-i386-iso.torrent

The text screen (shown in Figure 5-1) shows you the status of the
BitTorrent download as well as any uploads going on at the same time.

2 rootilocalhost: - =[l=)x}
Eile  Edit Miew Terminadl Go  Help

file: yarrow-binary-i3g6-iso
size; 1,973,322,303 (1.8 GB)
dest s Jroot fyarrow-binary-i386-iso

status: finishing in 3:21:08 (16.58%)
speed: 202.4 KB/s down - 16.3 KB/s up
totals: 317.1 MB  down - 26.0 MB  up
errar{s):
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If you install the BitTorrent software from a tar. gz file that you downloaded
from bitconjurer.org/BitTorrent/, you have to change the directory to

where the BitTorrent software is installed and then run the BitTorrent client

with a command-line of the following form:

./btdownloadcurses.py --url torrentname

where torrentname is the URL of the torrent you want to access.

After BitTorrent finishes the download, leave the BitTorrent client running
for as long as possible. This time enables your system to provide the file to

others who are also joining BitTorrent. After all, this sharing is what makes
BitTorrent such an efficient way to distribute files.



Burning Fedora Core CDs ’03

Burning Fedora Core CDs G

Linux distributions, including Fedora Core, are available for download from
various Internet sites in the form of ISO images — an ISO image is an exact
copy of an entire CD-ROM in a single, huge file (typically around 650MB).
These files usually have the . i so extension. The ISO part of the name comes
from the fact that the CD-ROM uses the ISO 9660 file system and image means
the file is an exact replica of every bit of data on the CD-ROM.
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In this project, I show you how to burn Fedora Core CDs from the ISO images
by using the GnomeToaster application.

Things you need

Here’s what you need to burn the Fedora Core CDs:

4 A PC running Red Hat Linux or Fedora Core with the X-CD-Roast applica-
tion installed (consult Book II, Chapter 4 for more information on how to
install X-CD-Roast).

4 An internal or external CD recorder.
4 Blank CD-R media — you need four blanks for the four-CD Fedora Core.

4 The downloaded Fedora Core ISO files. If you have not done so already,
complete the BitTorrent project and download the four-CD Fedora Core
ISO files.

Steps to follow

Follow these steps to use X-CD-Roast to burn the Fedora Core CDs:

1. Copy the Fedora Core ISO files to the directory specified in
X-CD-Roast as the temporary image storage directory.

For example, if you use /tmp as the image storage directory, copy the
ISO files to the /tmp directory by using the cp or mv command.

2. Choose Main Menu->System Tools=>CD Writer from the GNOME or
KDE desktop.

If you aren’t logged in as root, you're prompted for the root password.
Then the X-CD-Roast main window appears.

3. Click Create CD.
X-CD-Roast displays the Create CD window.
4. Click Write Tracks.

X-CD-Roast displays two side-by-side panes: The right pane shows the
names of the ISO image files, and the left pane shows what you want to
burn on the CD. Initially, the left pane is empty.
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5. Select an ISO file on the right pane and click Add.

X-CD-Roast shows the selected ISO file in the left pane as an item to be
written to a CD-R.

6. Click the Accept Track Layout button below the panes.

X-CD-Roast changes the button to Write Tracks (and displays a few other
buttons for performing other tasks).

7. Insert a blank CD-R into the CD burner and click Write Tracks.

X-CD-Roast then begins to burn the CD and shows the progress in a
window. When the CD is done, X-CD-Roast ejects the CD.

8. Repeat Steps 3 through 6 for the remaining Fedora Core ISO images.

Preparing a Fedora Core DVD
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Typically, the binary Fedora Core distribution takes four CDs and the source
RPM files take another four CDs (there is also a rescue CD that lets you boot
the system and fix problems). On the other hand, a DVD with its 4.7GB capac-
ity can easily hold all the binary and source files for the complete Fedora
Core distribution. (By the way, that’s why my publisher bundles a Fedora
Core DVD with this book.)

A word of caution about DVD capacity — when marketing people talk about
the 4.7GB capacity of a DVD, they mean 4,700,000,000 bytes. However, for
technology purists, that number translates to about 4,482MB or only 4.377GB
because 1,024 bytes are in each KB and 1,024 x 1,024 = 1,048,576 bytes in a
MB, and so on. The bottom line is that you can only fit about 4,482MB of data
onto a DVD.

If you want to burn your own Fedora Core DVD, doing so is easy enough, pro-
vided you have a DVD recorder. This project guides you through the steps in
burning a Fedora Core DVD.

Things you need

Here’s what you need to burn the Fedora Core DVD:

4+ A PC running Red Hat Linux or Fedora Core. Note that you need Linux
kernel version 2.4 or higher so that you can create a DVD ISO file that’s
larger than 2GB.

4+ At least 10GB of available space on the hard drive (you need room for all
the CD ISO files and the DVD ISO file you are about to create).

4 An internal or external DVD recorder.
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4+ Blank DVD recordable media in a format compatible with your DVD
recorder — the media can be one of DVD-R, DVD-RW, DVD+R, or DVD+RW.

4 The downloaded Fedora Core CD ISO files or, even better, the DVD ISO
file. If you have not done so already, complete the BitTorrent project and
download the four-CD Fedora Core ISO files or, if available, download the
larger DVD ISO file.

Steps to follow

The steps you follow to burn a Fedora Core DVD depend on whether you
downloaded the Fedora Core CD ISO files or the DVD ISO file. If you download
the CD ISO files, you have to first prepare a DVD ISO file from those CD images.
After that, you can burn the DVD ISO file onto a DVD. I explain both steps.

If you have already downloaded the DVD ISO file, you can go right to burning
the DVD.

Create DUD IS0 file from CD IS0 files
Follow these steps to create a single DVD ISO file out of the four CD ISO files:

1. Move the four ISO files to the /tmp directory using commands of the
following form:

mv /full/path/ISOfilename.iso /tmp

Replace the part /full/path/I1S0filename.iso with the full pathname
of the ISO file. Repeat the copy command for all four CD ISO files.

2. Create four directories that you can use as mount points for the four
CD ISO images.

Assuming that you want these four directories in the /tmp directory, log
in as root and type the following commands in a terminal window:

cd /tmp

mkdir IS01
mkdir I1S02
mkdir IS03
mkdir I1S04

3. Mount the four ISO files on the four mount points.

Assuming that the filenames for the four CD ISO image files are
ISOfilenamel.iso, ISOfilename?2.iso, ISOfilename3.1is0, and
ISO0filenamed.iso, type the following commands to mount them:

mount -o ro,loop ISOfilenamel.iso I1S01
mount -o ro,loop ISOfilenameZ?.iso 1S02
mount -o ro,loop ISOfilename3.iso 1S03
mount -o ro,loop ISOfilename4.iso 1504

Remember to replace the filenames with the actual filenames.
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4. Copy the isolinux directory and the .discinfo file from the first
CD ISO file to the /tmp directory (which happens to be the current
directory).

Type the following command to copy the files:
cp -af ISOl/isolinux ISOl/.discinfo .
Don’t miss that single period at the end of the command!

5. Open the .discinfo file in a text editor and edit the fourth line as
follows:

1,2,3,4

That line lists the numbers of CD ISO images that are being included on
the DVD ISO image. Save the .discinfo file after editing that line.

6. Create the DVD ISO file out of the four CD ISO files.

Type the following long mkisofs command to create a new ISO file
named fedora-core-dvd.iso:

mkisofs -o fedora-core-dvd.iso \
-V 'Fedora Core DVD' \
-b isolinux/isolinux.bin -c isolinux/boot.cat \
-no-emul-boot -boot-load-size 4 -boot-info-
table \
-R -m TRANS.TBL \
-x IS01/.discinfo \
-x IS01/isolinux \
-graft-points I1S01 \
.discinfo=.discinfo isolinux/=isolinux \
Fedora/=1S02/Fedora \
Fedora/=I1S03/Fedora \
Fedora/=1S04/Fedora

Now you can burn the DVD ISO file onto DVD media.

Burn DVD IS0 file onto DVD media

Assuming that the DVD ISO file is named fedora-core-dvd. iso, follow
these steps to burn the DVD ISO file onto the DVD:

1. Use the cd command to change the current directory to where the
DVD ISO file is located.
2. Place a blank DVD media into the DVD recorder.
3. Type the following growisofs command to start burning the DVD:
growisofs -7 /dev/scdO=fedora-core-dvd.iso
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Remember to change the DVD recorder device name from /dev/scd0 to Book |
whatever is appropriate for your PC’s DVD recorder. Use the /dev/scd0 Chapter 5
device name for an external DVD recorder. For internal DVD recorders,
use /dev/cdrom as the device name.

Doing an FTP [nstall

If you want to install Fedora Core on a laptop or desktop PC that has a

CD drive, you can do an FTP installation from another system that has the
Fedora Core distribution files. Even if you have a CD drive, FTP installation
makes sense if you are installing Fedora Core on PCs in a network and you
don’t want to go around feeding CDs on each PC. This project walks you
through an FTP install.

sjaaloud |jeisu|
2107 eiopa{ |00)

Things you need

Here’s what you need to burn the Fedora Core CDs:

4 AFedora boot CD to boot the PC. The current Fedora Core installation
kernel is too big to fit on a floppy disk, so you can only boot from a CD.

4+ Alocal area network with another Fedora Core or Red Hat Linux system
with the Fedora Core CD ISO files.

4+ A network-connected PC on which you want to install Fedora Core via FTP.

Steps to follow

Follow these steps to do an FTP install from the Fedora Core ISO files over
the network:

1. On the Linux system where you have the Fedora Core ISO files, mount
the four ISO files on four mount points.

[ assume that the four ISO files are in /usr/local directory and the files
are named discl.iso,disc2.iso,disc3.iso, and disc4.iso.Login
as root and type the following commands in a terminal window:

mkdir /var/ftp/pub/fedora

cd /var/ftp/pub/fedora

mkdir discl

mkdir disc?

mkdir disc3

mkdir disc4

mount -o Toop,ro /usr/local/discl.iso discl
mount -o Toop,ro /usr/local/disc2.iso disc?
mount -o Toop,ro /usr/local/disc3.iso disc3
mount -o Toop,ro /usr/local/disc4.iso discéd
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10.

Remember to replace the pathname of the Fedora Core ISO files with the
correct directory and filenames.

Make sure the FTP server is running on the Linux system from where
you mounted the Fedora Core ISO files.

Type the following command in the terminal window:
service vsftpd restart
Create a Fedora Core boot CD.

Use a CD burner to burn the ISO image named boot . iso —located in the
/usr/local/discl.iso/images directory. See the “Burning Fedora Core
CDs” section for instructions on how to burn a CD from an ISO image.

Go to the PC on which you want to do the FTP install, insert the boot
CD, and restart the PC.

The PC reboots and after a few moments, a text screen displays a wel-
come message and a boot: prompt.

Type linux askmethod and press Enter.

A text menu displays various installation methods.

Select FTP as the installation method and press Enter.
You are prompted to configure TCP/IP network for the PC.
Select Dynamic IP Configuration and select OK.

If your network does not support dynamic IP addresses, enter a valid IP
address for the PC. The FTP setup screen appears after you configure
TCP/IP the network.

Enter the IP address or the name of the FTP server where the Fedora
Core ISO files are mounted.

For an Internet-connected PC, you can even specify any server on the
Internet that has the Fedora Core distribution available. For a list of
such servers, consult fedora.redhat.com/download/mirrors.html.

Specify the directory where the Fedora Core ISO files are located and
press OK.

For the example in Step 1, enter /pub/fedora as the directory. The
normal graphical installation begins after this step.

Respond to the prompts from the graphical installation steps and pro-
ceed with the installation as usual.



" Book II

Workstations and
~ Applications

The 51 Wave By bich Tennant




Contents at a Glance
Chapter 1: Exploring the GUI Desktops

Chapter 2: Learning the Shell

Chapter 3: Navigating the Linux File System

Chapter 4: Exploring Fedora Core Applications
Chapter 5: Using Text Editors

111
135
153
169
199



SMBER
é‘s“

Chapter 1: Exploring
the GUI Desktops

In This Chapter

» Learning common features of the GUIs
v+~ Using the Nautilus shell in GNOME

1 Configuring GNOME

v+~ Using Konqueror in KDE

v Configuring KDE

Fedora Core comes with two graphical user interfaces (GUls) — GNOME
and KDE. GNOME and KDE are similar to Microsoft Windows, but they
are unique in one respect. Unlike Microsoft Windows, you can pick your GUI
in Fedora Core. If you don’t like GNOME, just log out and log back in with
KDE, the other GUI. Try doing that with Microsoft Windows!

GNOME and KDE were developed independent of Linux. In fact, GNOME and
KDE run on other UNIX operating systems besides Linux. You also have the
option to install other GUIs on Fedora Core. For example, you can download
and install Ximian Desktop 2 (XD2) — a GUI desktop from Ximian, available
from www.ximian.com/products/desktop/download.html.

This chapter explores the major features of GNOME and KDE. You can best
learn these GUIs by simply starting to use them. By the way, you can try
both GNOME and KDE, provided you installed both when you installed
Fedora Core. Otherwise, GNOME is the default GUI in Fedora Core.

Learning the Common Features of the GUIs

From your perspective as a user, both GNOME and KDE probably seem simi-
lar because many features work similarly. Becoming familiar with these
common features is helpful so you can rely on them no matter which GUI
you choose to use for your daily work.

For starters, the initial desktop for both GNOME and KDE looks like any
other popular GUI, such as Microsoft Windows or the Apple desktop on a
Mac. For example, Figure 1-1 shows the initial GNOME desktop.
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Figure 1-1:
The GNOME
desktop
looks like
other
popular GUI
desktops.
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The desktop initially shows icons for your computer, your home folder, and
the trash can for deleted files. The other major feature of both GNOME and
KDE desktops is the bar along the bottom, which is called the panel. The panel
is similar to the Windows taskbar. It has buttons on the left (shortcuts to vari-
ous programs) and a sound volume control, an icon for available updates, and
a time display to the right. The middle part of the panel shows buttons for any
applications you've started (or were automatically started).

Move the mouse over any icon on the panel and a small pop-up window dis-
plays the name of that icon. The pop-up window also gives a hint about what
you can do with that icon.

Desktop pop-up menus

Both GNOME and KDE desktops display a pop-up menu when you right-click
a clear area on the desktop. The exact contents of that menu depends on the
desktop, but it typically offers menu options that enable you to perform the
following types of tasks:

4+ Open a terminal window where you can type Linux commands.

4 Create a new folder.
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4+ Configure the desktop background.
4 Rearrange the icons on the desktop.
For example, Figures 1-2 and 1-3 respectively show the desktop pop-up menus

in GNOME and KDE. Desktop menu options with a right-pointing arrow have
other menus that appear when you put the mouse pointer over the arrow.

Open Terminal

Create Folder

— Create Launcher
Figure 1-2: Create Document *
nght-Clle Clean Up by Name
the GNOME | ~ Keep Aligned
desktop for | e oo
this pop-up
Use Default Background
menu.
Change Deskiop Background
E Create New il 0 Folder...
Q. Bookmarks ¥ |—_E File = HTML File...
|l Open Terminal CirkT _3 Device i & Link to Application,..
© Run Command... (@ Link to Location (URL)...
— "] Tewt File...
Figure 1-3: =
Right-click .| lcons *
Ight-clic =7 Windows L
the KDE A Refresh Deskiop
desktop for 9§ Configure Desktop...
this pop-up  |& Heb 4
menu. A Lock Screen

48 Logout *naba’...

Icon pop-up menus
Right-clicking any desktop icon in GNOME or KDE causes another menu to
appear (see Figures 1-4 and 1-5). Many items on this pop-up menu are the
same no matter what icon you click — but right-clicking certain icons (for
example, the Trash icon) produces a somewhat different menu. You can per-
form the following typical tasks from icon pop-up menus:

4+ Open a folder in a file manager.

4+ Open a file with an application that you choose.

4 Rename the icon.

4+ Move the icon to the trash.

4+ View the properties of that icon.

Book I
Chapter 1

sdopjsaq N9
ay funiojdxy



114

Learning the Common Features of the GUIs

= Gpen
Browse Folder
Open With »
i% Cut File
B Copy File
Make Link
Rename...
Figure 1-4: 8 Move to Trash
Anicon Stretch lcon
pop_up Restore |con's Drginal Size
menu in & Praperties
GNOME. B
Empty Trash
[Ep Cup CirlsX
__‘j Lopy Crrl+C
Rename F2
Figure 1_5 a Move 1o Trash Delete
Ani : T Delete Shift+Delete
nicon Open With...
pop-up Actions »
menu in Copy To *
KDE. Mave To *
Properies
For the Trash icon, the icon pop-up menu also provides an option to perma-
nently delete the items in the trash (you get a chance to say yes or no).
\\3

[ bet you see a pattern here. It’s the right-click. No matter where you are in
GNOME or KDE, always right-click before you pick. You're bound to find some-
thing useful when you right-click!

The panel

The panel is the long bar that stretches across the bottom of the desktop.
Figures 1-6 and 1-7 show typical views of the GNOME and KDE panels,
respectively.

The panel is a parking place for icons. Some icons start programs when you
click them. Some show status (such as what programs are currently running),
as well as information such as the date and time.
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Figure 1-6:

Atypical . S— —

view of "%Q%i;\}@®> @i | 4 @ e

the GNOME '

panel.

Figure 1-7:

A typical ~ & = = o L - e Book Il

view of the " eeclwe % L Chapter 1

KDE panel.

eg

Starting at the left, the red hat icon is the Main Menu button — it’s like the g S
Start button in Microsoft Windows. Then come a few icons that start various gé
programs. Table 1-1 briefly explains what these icons do. 23

A\

By the way, if you move the mouse pointer on top of an icon, a small help
balloon pops up and gives you a helpful hint about the icon.

Table 1-1 Some Common Icons on the Panel
When You It Does the Following
Click This leon

Brings up the Main Menu from which you can select applications
to run.

Runs the Mozilla Web browser.

Starts the Ximian Evolution e-mail and calendar software.

Runs OpenOffice.org Writer, a Microsoft Word-like word processor.

D)%) $ 6.

Runs the OpenOffice.org Impress slide-presentation program
(which is similar to Microsoft PowerPoint).

=
T

3

(continued)
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Table 1-1 (continued)

When You It Does the Following
Click This Icon

Runs the OpenOffice.org Calc, a Microsoft Excel-like spreadsheet
@ program.

Runs the Print Manager, from which you can set up and monitor
@ printers.

To the right of these icons, a workspace-switcher icon shows four rectangular
areas, each representing a virtual desktop. You can click one of these rectan-
gles to switch to a different virtual desktop. This feature is like having four
separate virtual desktops to work with. To be honest, I end up using only one
desktop, but I like knowing the others are there if | ever need them. On the
other hand, if you're writing code and preparing a user’s guide for a new pro-
gram, you can use one desktop for all the coding work and a second desktop
for writing the user’s guide. You can, of course, switch from one desktop to
the other with a single mouse click.

The area to the right of the pager icon displays buttons for the programs you
have started so far. This area is blank if you have not yet started any programs.

Other icons may be next to the pager, but the date and time always appear at
the far right edge of the panel.

Now for a little bit of technical detail about these icons on the panel. The
panel itself is a separate application; each icon is a button or a program
called an applet. The applets are little applications (also called plugins).
These panel applets can do things such as launching other programs or dis-
playing the date and time. To run an applet, right-click an empty area of the
panel and select the appropriate menu item to add an applet to the panel.
After adding the applet, you can right-click the applet’s icon to configure it
or perform some task that the applet supports.

If you right-click any icon — or right-click anywhere on the panel — you get
a pop-up menu where you can do something relevant to that icon (such as
move it or remove it entirely). You can also set some preferences and add
more buttons and applets to the panel.

The Main Menu

The leftmost icon on the panel is the Main Menu button. That’s where you
find everything you want to run in Fedora Core. In this section, I provide an
overview of the Main Menu and point out some interesting items. You can
then do further exploration yourself.
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Click the Main Menu button to bring up the first level menu. Then mouse over
any menu item with an arrow to bring the next level menu and so on. You can
go through a menu hierarchy and make selections from the final menu.

QgN\BEB A word about the way I refer to a menu selection: I use the notation Main
& Menu=Internet=>Evolution Email to indicate the menu selection sequence
that you use to select the mail reader. Similarly, [ say choose Main Menur>
Internet=>Mozilla Web Browser to start the Mozilla Web browser (see Figure
1-8). You get the idea.

In GNOME, the top-level main menu has the following menu categories:

4 Accessories: This menu has a host of utility programs, such as a
scientific calculator, character selector, floppy formatter, dictionary,
Palm Pilot or Handspring sync, and so on.

4+ Games: This menu brings up a menu of what else, games (and a whole
lot of them at that).

4 Graphics: This menu has programs such as the GIMP (an Adobe
Photoshop-like program), a digital camera interface, a scanner interface,
a screen capture program, and an Adobe Acrobat viewer.

@ Accessones ¥
@ Gamaes *
Graphics ¥ -
R (B Evolution Ermail
|- oFTR
@ Office » .
£+ IRC Client
'[__a Other 2
¥y, K Get
@ Preferences ’ 3
€ KMail
&% Programming Lo
1) KNewsTicker
m:: Sound & Video &
| * | KNode
@ Sysiem Settings *
¥ Konquerar
x System Tools > M
22 Kopete
E Erowse Filesystem
@ [b Kom
. Help
Figure 1-8: &) kpPP
. fa; MNetwork Servers
Click the &) KPPP - Log Viewer

Main Menu | € Run Asplicatian.. & Ksic

button and @ Search for Files.., % Messaging Client
mouse [ Recent Documents ~ * 1= Mozilla Mail

over items = Mazilla Mai

o {ﬁ s 5 Mozilla Mail Message
0 view oo | & Mozilla Wab Browser
the menu .l

. o —E d Fan Erowse the Intermel
| T & *
hlerarChy' i‘ % \f\‘;}* % # Remote Desktop Connection
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Internet: This menu (refer to Figure 1-8) is for Internet applications,
such as the Web browser, e-mail reader, and Instant Messenger.

Office: This menu brings up a menu of applications from the
OpenOffice.org office suite (includes Writer word processor, Calc
spreadsheet, Impress slide presentation program, Draw drawing pro-
gram, and much more).

Preferences: This menu brings up another menu from which you can
configure many aspects of the system including the appearance and the
behavior of the desktop.

Programming: This menu lets you run software development tools, such
as the emacs editor.

Sound & Video: This menu has multimedia applications such as CD
player, sound mixer, sound recorder, and volume control.

System Settings: This menu lists many tools for setting up your Fedora
Core system. It includes tools for managing user accounts, configuring
printers, and changing the root password. The Server Settings submenu
provides access to tools for configuring the Web server, Domain Name
System (DNS) server, and Network File System (NFS) server. You can also
turn various services on or off from this menu.

System Tools: This menu has a number of tools for performing tasks
such as configuring the Internet connection, viewing the system logs,
and opening a terminal window where you can type Linux commands.
This menu also enables you to run many more tools, including a

CD Writer (provided you install the X-CD-Roast CD writer).

The Main Menu also has the following menu items for some commonly per-
formed tasks:

<+

+

Main Menu=>Browse Filesystem opens your home directory in the
Nautilus file manager.

Main Menur>Help brings up the GNOME help browser.

Main Menur>Network Servers displays your network servers in the
Nautilus file manager. You can access any Windows servers on your net-
work from this Nautilus window.

Main Menur>Run Application displays a dialog box where you can enter
the name of a program to run and then click Run to start that program.

Main Menu=>Search for Files runs a search tool from which you can
search for files.

Main Menu=>Recent Documents shows a submenu with a list of documents
that you have recently opened. You can then select a document to open it
again.
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4 Main Menur>Lock Screen starts the screen saver and locks the screen.
When you want to return to the desktop, the system prompts you for
your password.

4+ Main Menu=>Logout logs you out (you get a chance to confirm whether
you really want to log out or not).

The Main Menu in KDE has a few different categories, but it has enough simi-
lar items that you can easily find what you need.

Okay. That’s all I'm telling you about the Main Menu. You’ll use the Main
Menu a lot as you use GNOME or KDE. Even if it seems too much initially, it’ll
all become very familiar as you spend more time with Fedora Core.

Exploring GNOME

GNOME (pronounced Guh-NOME) is the default GUI for Fedora Core. When
you use GNOME, all that you see and experience is the GUI desktop. You
find, however, much more to GNOME than the GUI desktop. For example,
here are some key facts about GNOME:

4+ GNOME provides a development environment for GUI applications. It
comes with a programming toolkit that programmers can use to create
GUI applications.

4+ GNOME supports an object model — it defines the structure of software
components so that they can communicate with one another.

4+ The GNOME GUI is modular, so it works with any window manager
designed for the X Window System. For example, Fedora Core comes
with several window managers such as Metacity, MWM, and TWM. Each
window manager has its own look and feel. GNOME works with any of
these window managers.

4+ All GNOME documentation is written using the Standard Generalized
Markup Language (SGML). You can view the manual for a GNOME appli-
cation on any Web browser.

4+ GNOME comes with a set of office applications called OpenOffice.org. It
includes the Writer word processor, the Calc spreadsheet, the Impress
presentation program, and the Draw drawing program. See Book III for
more about OpenOffice.org.

Okay, I think you get the idea. GNOME is a mighty workhorse underneath
that pretty exterior. If you want to find out more about GNOME, visit the
GNOME home page at www.gnome.org.

Book II
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If you have both GNOME and KDE installed on your system, you can select
which GUI you want just before you log in. From the graphical login window,
select Session®GNOME to select a GNOME session and then log in as usual.

Using the Nautilus shell

The Nautilus file manager, or more accurately graphical shell, comes with
GNOME. Nautilus is intuitive to use — it’s similar to the Windows Active

Desktop. You can manage files and folders and also manage your system
with Nautilus.

The current version of Nautilus has changed from what you may have known
in previous versions of Red Hat Linux or Fedora Core. Nautilus now provides
a new object window view in addition to the navigation window that you know
from the past. When you double-click any object on the desktop, Nautilus
opens an object window that shows that object’s contents. If you want the
older navigation window with its Web browser-like user interface, right-click a
folder and select Open=>Browse Folder from the pop-up menu.

Viewing files and folders in object windows

When you double-click a file or a folder, Nautilus opens that object in what it
calls an object window. Unlike the Nautilus windows of past that enabled you
to navigate the directory hierarchy, the object window does not have any
back and forward buttons, toolbar, or side pane. For example, double-click
the Start Here icon on the left side of the GNOME desktop. Nautilus opens an
object window where it displays the contents of the Start Here object. If you
double-click an object inside that window, Nautilus opens another object
window where that object’s contents appear. Figure 1-9 shows the result of
double-clicking two objects in the Start Here window.

The Nautilus object window has a sparse user interface that has just the
menu bar. You can perform various operations from the menu bar such as
open an object using an application, create folders and documents, and
close the object window.

Burning data CDs from Nautilus

If you have a CD recorder attached to your system (it can be a built-in ATAPI
CD recorder or an external one attached to the USB port), you can use
Nautilus to burn data CDs. From a Nautilus object window, you can access
the CD Creator built into Nautilus. Just follow these simple steps:

1. In any Nautilus object window, select Places-=>CD Creator.

Nautilus opens a CD Creator object window. If you don’t have any
Nautilus object windows open, just double-click the computer icon on
the desktop.



Figure 1-9:
By default,
Nautilus
opens a
new object
window for
each object.
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2. From other Nautilus windows, drag and drop into the CD Creator
window whatever files and folders you want to put on the CD.

To get to files on your computer, open the Computer icon in Nautilus
and find the files you want. Then drag and drop those file or folder icons
into the CD Creator window.

3. From the CD Creator window, select Filec>Write to CD.

Nautilus displays a dialog box where you can select the CD recorder, the
write speed, and several other options, such as whether to eject the CD
when done. You can also specify the CD title.

4. Click Write Files to CD.
Nautilus burns the CD.

Browsing folders in a navigation window

If you prefer to use the familiar navigation window for browsing folders, you
have to do a bit of extra work. Instead of double-clicking an icon, right-click
the icon and select Browse Folder from the pop-up menu. Nautilus then opens
a navigation window with the contents of the object represented by the icon.
For example, double-click the home folder icon in the upper-left corner of the
GNOME desktop. Nautilus opens a navigation window where it displays the
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contents of your home directory (think of a directory as a folder that can con-
tain other files and folders). Figure 1-10 shows a typical user’s home directory
in a Nautilus navigation window.

The navigation window is vertically divided into two parts. The left window
shows different views of the file system and other objects that you can browse
with Nautilus. The right window shows the files and folders in the currently
selected folder in the left window. Nautilus displays icons for files and folders.
For image files, it shows a thumbnail of the image.

The navigation window’s user interface is similar to that of a Web browser.
The window’s title bar shows the name of the currently selected folder. The
Location text box along the top of the window shows the full name of the
directory in Linuxspeak — for example, Figure 1-10 shows the contents of
the /home/naba directory.

If you have used Windows Explorer, you can use the Nautilus navigation
window in a similar manner. To view the contents of another directory, do
the following:

1. Choose Tree from the Information drop-down menu (located in the
left-window).

A tree menu of directories appears in that window. Initially the tree
shows the Home folder and the file system’s root directory as a
Filesystem folder.
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Figure 1-11:
The Nautilus
navigation
window
with a list
view of the
/etc/X11
directory.
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2. Click the right arrow next to the Filesystem folder; in the resulting
tree view, locate the directory you want to browse.

For example, to look at the /etc directory, click the right arrow next to
the etc directory. Nautilus displays the subdirectories in /etc and to
change the right arrow to a down arrow. X11 is one of the subdirectories
in /etc that you view in the next step.

3. To view the contents of the X11 subdirectory, click X11.

The window on the right now shows the contents of the /etc/X11
directory.

Nautilus displays the contents of the selected directory using different types
of icons. Each directory appears as a folder, with the name of the directory
shown underneath the folder icon. Ordinary files, such as xorg.conf, appear
as a sheet of paper. The X file is a link to an executable file. The prefdm file is
another executable file.

The Nautilus navigation window has the usual menu bar and a toolbar.
Notice the View as Icons button in Figure 1-10 on the right side of the tool-
bar. This button shows Nautilus is displaying the directory contents using
large icons. Click the button, and a drop-down list appears. Select View as
List from the list; Nautilus displays the contents by using smaller icons in a
list format, along with detailed information, such as the size of each file or
directory and the time when each was last modified, as shown in Figure 1-11.
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If you click any of the column headings — Name, Size, Type, or Date
Modified — along the top of the list view, Nautilus sorts the list according to
that column. For example, click the Date Modified column heading. Nautilus
now displays the list of files and directories sorted according to the time of
their last modification. Clicking the Name column heading sorts the files and
folders alphabetically.

Not only can you move around different folders using the Nautilus navigation
window, you can also do things such as move a file from one folder to another
or delete a file. I don’t outline each step, because they are intuitive and simi-
lar to what you do in any GUI, such as Windows or the Mac OS. Here are some
of the things you can do in Nautilus:

4+ To move a file to a different folder, drag and drop the file’s icon on the
folder where you want the file.

4+ To copy a file to a new location, select the file’s icon and choose Edit~>
Copy File from the Nautilus menu. You can also right-click the file’s icon
and select Copy File from the pop-up menu. Then move to the folder
where you want to copy the file and choose Edit=>Paste Files.

4+ To delete a file or directory, right-click the icon, and select Move to Trash
from the pop-up menu (you can do this only if you have permission to
delete the file). To permanently delete the file, right-click the Trash icon
on the desktop, and select Empty Trash from the pop-up menu. Of course,
do this only if you really want to delete the file. If you have to retrieve a
file from the trash, double-click the Trash icon and then drag the file’s icon
back to the folder where you want to save it. You can retrieve a file from
the trash until you empty it.

4+ To rename a file or a directory, right-click the icon and select Rename from
the pop-up menu. Then you can type the new name or edit the name.

4+ To create a new folder, right-click an empty area of the window on the
right and select Create Folder from the pop-up menu. After the new folder
icon appears, you can rename it by right-clicking and selecting Rename
from the pop-up menu. If you don’t have permission to create a folder,
that menu item is grayed out.

Configuring GNOME

To configure GNOME (as well as other parts of Fedora Core), simply double-
click the map and compass Start Here icon (yes, the icons are hard to identify,
but you can see the label). Figure 1-12 shows the resulting Nautilus window.

The Start Here window looks somewhat like the Control Panel in Microsoft
Windows. As in the Windows Control Panel, you do many things from the
Start Here window.

To configure the GNOME desktop from the window shown in Figure 1-12, do
the following:



Figure 1-12:
You can
configure
the desktop
and the
system from
the Start
Here
window.
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1. Double-click the Preferences icon.

Nautilus displays the Preferences window, as shown in Figure 1-13.
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2. You can configure many different items from the Control Center. To
select a background, double-click the Desktop Wallpaper icon.

Nautilus launches the Desktop Wallpaper Preferences dialog box (see
Figure 1-14).

In this dialog box, you can now select a desktop color or wallpaper (an
image used as background) for the desktop:

a. To pick wallpaper, click the Add Wallpaper button in the lower-
middle part of the window (see Figure 1-14) and go through the
directories to select any JPEG file as the wallpaper.

b. Pick one of the images in the /usr/share/wallpaper directory,
and then click OK. That image filename appears in the Desktop
Wallpaper Preferences dialog box.
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c. Click to select the new wallpaper; then click Close to exit out of the
dialog box.

Figure 1-15 shows the GNOME desktop after I selected the alien-
night. jpg file as the wallpaper.
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Figure 1-15:
The GNOME
desktop
looks more
appealing
with a new
wallpaper.

AREs Hp o8 | T




Exploring KDE 127

3. If you want to configure other aspects of the GNOME desktop or
Fedora Core, simply double-click one of the icons in Figure 1-13 and
give it a try. When you’re done, click the X button in the upper-right
corner of the Preferences window to close the window.

Exploring KDE

A\\S

KDE (pronounced kay-dee-ee) is another GUI for Fedora Core. KDE is similar
to Microsoft Windows, but it plays a different role: Unlike Microsoft Windows,
which is also the operating system, KDE is just a GUI that runs on the Linux
operating system. From your perspective, if you don’t like KDE, all you have
to do is log out and then log back in with the other GUl — GNOME. If you
wonder why there are two GUIs to begin with, just remember that no single
person or corporation decides what open-source software to develop. When
it comes to GUIs, having choices makes sense because different people like
different things, so the GNOME and KDE teams give you the choice. All you
have to do as a user is to explore the two GUIs and take your pick. You can
even pick a different GUI each time you log in to your Fedora Core system!

KDE is a complete desktop environment for users, but it is also a program-
ming environment for developers. Here are some key facts about KDE:

4+ KDE is written in C++ and uses object-oriented development.

4+ KDE includes a GUI toolkit so that developers can write GUI applications
using the toolkit.

4+ KDE supports an object model — software components that can interact
with each other.

4+ KDE includes an office application suite. The office suite, KOffice,
includes a spreadsheet (KSpread), a FrameMaker-like word processor
(KWord), a presentation application (KPresenter), and a drawing pro-
gram (Klllustrator). Fedora Core, however, includes only the
OpenOffice.org applications.

4+ KDE supports internationalization, and most KDE applications have
been translated into over 25 languages.

Okay, you get the idea. KDE is not just a pretty face — some pretty powerful
machinery is underneath that polished exterior. To keep up with KDE news,
visit the KDE home page at www. kde.org.

To start a KDE session, click Session at the bottom of the graphical login
screen. A dialog box appears with a list of sessions (shown in Figure 1-16).
Select the KDE radio button in the dialog box, and then click OK to continue.

Book II
Chapter 1

sdopjsaq In9
ay) buuojdxg



128 Exploring KDE

Figure 1-16:
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Type your username and password in the GUI login screen and log in as
usual. A dialog box informs you that if you want to make KDE your default
desktop, you need to run the switchdesk utility (you can start it by selecting
Main Menu>Settings>Desktop Switching Tool from the GNOME desktop).

After that KDE starts up. If you're using KDE for the first time, a personaliza-
tion window appears and you have to specify a number of preferences, such
as the default GUI style. If you select the default Bluecurve style, your KDE
desktop (shown in Figure 1-17) looks similar to the GNOME desktop.

Using Konqueror

Konqueror is a file manager as well as a Web browser that comes with KDE.
It’s intuitive to use — somewhat similar to the Windows Active Desktop. You
can manage files and folders (and also view Web pages) with Konqueror.

Viewing files and folders

When you double-click a folder icon on the desktop, Konqueror starts auto-
matically. For example, double-click the home icon in the upper-left corner of
the KDE desktop. Konqueror runs and displays the contents of your home
directory (think of a directory as a folder that can contain other files and
folders). Figure 1-18 shows a typical user’s home directory in Konqueror.



Figure 1-17:
The KDE
desktop
looks like
other
popular GUI
desktops.
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If you have used Windows Explorer, you can use Konqueror in a similar

manner.
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The Konqueror window is vertically divided into three parts:

4+ A narrow left window shows icons you can click to perform various
tasks in Konqueror.

4 The wider middle window shows a tree view of the current folder.

4+ The widest window (at the right) uses icons to show the files and folders
in the current folder.

Konqueror uses different types of icons for different files and shows a
preview of each file’s contents. For image files, the preview is a thumbnail
version of the image.

The Konqueror window’s title bar shows the name of the currently selected
directory. The Location text box (along the top of the window) shows the full
name of the directory, using Konqueror terminology — in this case, Figure 1-18
shows the contents of the /home/naba directory.

Use the leftmost vertical row of buttons to select other things to browse.
When you click one of these buttons, the middle window displays a tree
menu of items you can browse. For example, to browse other parts of the file
system, do the following:

1. From the leftmost vertical column of icons in the Konqueror window
(refer to Figure 1-18), click the Root Folder icon (the one that appears
just above the Services icon).

A tree menu of directories appears in the middle window.
2. In the tree view, locate the folder you want to browse.

For example, to look at the etc folder, click the plus sign next to the etc
folder. Konqueror displays the other folders and changes the plus sign
to a minus sign.

3. To view the contents of the X11 subdirectory, scroll down and click X11.

The window on the right now shows the contents of the /etc/X11
directory.

Konqueror displays the contents of a folder using different types of icons.
Each directory appears as a folder, with the name of the directory shown
underneath the folder icon. Ordinary files appear as a sheet of paper.

The Konqueror window has the usual menu bar and a toolbar. You can view
the files and folders in other formats as well. For example, choose View=>
View Mode=>Detailed List View to see the folder’s contents using smaller
icons in a list format (see Figure 1-19), along with detailed information (such
as the size of each file or directory, and at what time each was last modified).

If you click any of the column headings — Name, Size, File Type, or Modified —
along the top of the list view, Konqueror sorts the list according to that column.
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For example, click the Modified column heading, and Konqueror displays the
list of files and folders sorted according to the time of the last modification.
Clicking the Name column heading sorts the files and directories alphabeti-
cally by name.

Not only can you move around different folders using Konqueror, you can
also do things such as move a file from one folder to another or delete a file.
[ don’t outline each step because the steps are intuitive and similar to what
you do in any GUI (such as Windows or the Mac interface). Here are some
things you can do in Konqueror:

4+ View a text file: Click the filename and Konqueror runs the KWrite word

processor, displaying the file in a new window.

4+ Copy or move a file to a different folder: Drag and drop the file’s icon
on the folder where you want the file to go. A menu pops up and asks
you whether you want to copy, move, or simply link the file to that
directory.
v?‘“\NG! 4+ Delete a file or directory: Right-click the icon, and select Move to Trash
8 from the pop-up menu. To permanently delete the file, right-click the Trash
icon on the desktop, and choose Empty Trash from the pop-up menu.
Of course, do this only if you really want to delete the file. If you want to
recover a file from the trash, double click the Trash icon on the desktop
and from that window drag and drop the file icon into the folder where
you want to save the file. When asked whether you want to copy or move,
select Move. You can recover files from the trash until the moment you
empty the trash.
4+ Rename a file or a directory: Right-click the icon, and select Rename
from the pop-up menu. Then you can type the new name or edit the
old name.
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4+ Create a new folder: Choose ViewlView Modellcon View. Then right-
click an empty area of the rightmost window and choose Create
Newr>Directory from the pop-up menu. Then type the name of the new
directory and click OK. (If you don’t have permission to create a direc-
tory, you get an error message.)

Viewing Web pages

Konqueror is much more than a file manager. With it, you can view a Web
page as easily as you can view a folder. Just type a Web address in the
Location box and see what happens. For example, Figure 1-20 shows the
Konqueror window after [ typed www. irs.gov in the Location text box on
the toolbar and pressed Enter.

Konqueror displays the Web site in the window on the right. The left window
still shows whatever it was displaying earlier.
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Configuring KDE

You can configure the KDE desktop in many ways, but [ use the KDE Control
Center for one-stop-shopping KDE configuration. Choose Main Menuw>
Settings=>Control Center. The Control Center starts and shows summary
information about the Fedora Core system in a window (see Figure 1-21).



Exploring KDE 133

v R

Eile Miew Jenings =elp

Index [ Se=ch | Helz

=-#l Apsezrance & Thames
=+ Deskiop

< [remer & Meowark

# 5 KDE Componeats

¢ Pedpharals

+11, Powsr Contral

-0 Regional & Accessibiling
= Securny & Privis
=00 Sound & Multiry
== System Admirstration

Walcorme 1o the "KOE Cartral Comar®, & cenral place to copfigure your deskiop
environment, Select 27 ftam from the index on 17e laft to loac a configuration
rrodule.

Figure 1-21: KDE varsan: 3.2.0-1.4 Red Hat
User; naha
Hestname becalhestbocaldemain
You can
i System: Linux
configure e s Book I
the KDE Machine: ey Chapter 1
deSkt()p Click on the *Help® 1ab on the l2h to view help for the active contmal mocale,
Use the "Search® 1ab ure wh a look 1 icul
from the cf:rltg;m::rmm!n you are unsure wher 12 look for a particular
KDE Control
Center.

sdopjsaq N9
ay funiojdxy

The Control Center window is vertically divided into two parts:

4+ The narrower left window shows a tree menu with 10 or so top-level cat-
egories of customization that you can perform.

4+ The wider right window is where you enter information.

To customize a specific category such as Appearance & Themes, click the
plus sign (+) to the left of the label. The plus sign changes to a minus sign
(=), and you get a list of all the items that you can specify. For example, to
change the KDE desktop’s background from the window shown in Figure
1-21, do the following:

1. Click the plus sign next to Appearance & Themes; from the new items
that appear, click Background.

The Control Center displays the choices for desktop background, using
the right window as shown in Figure 1-22. You can select a background
color or wallpaper (an image used as background) for your desktop here.

2. To select a picture as background, select Picture and then click the
button with the folder icon, next to the name of the current picture.

The Control Center brings up a dialog box (shown in Figure 1-23) show-
ing the contents of the /usr/share/backgrounds/images directory.
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3. Pick one of the image files from the list of files, and then click OK.
4. When you get back to the Control Center window, click Apply to put
the new change into effect.
\\s

5.

and give it a try.

Click Apply to try a new configuration; if you don’t like the result, click

Reset to revert t

o the old settings.

If you want to configure other aspects of the KDE desktop, select
another item in the Appearance & Themes list (refer to Figure 1-22)



Chapter 2: Learning the Shell

In This Chapter

+* Opening terminal windows and virtual consoles
1~ Using the Bash shell
v+ Learning some Linux commands

v Writing shell scripts

S)metimes 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 Fedora Core 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. I introduce the Bash shell
(the default shell in Fedora Core) in this chapter.

After you learn 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 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. Both GNOME and KDE panels have an icon to open a terminal
window, which looks like a monitor. Click that icon to get a terminal window.
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 the ability to switch between several text consoles even though you
have only one physical console. Whether you are 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 done, type exit to log out.

You can use up to six virtual consoles. 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 Start=>Run, type
command in the text box, and then click OK.)

Fedora Core comes with a command interpreter that resembles COMMAND .
COM in DOS, but can do a whole lot more. The Fedora Core command inter-
preter is called a shell.

The default shell in Fedora Core is Bash. When you open a terminal 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. By the
way, just as there are multiple GUIs (GNOME or KDE) for Fedora Core, you
have the choice of shells besides Bash. For example, the C Shell is an alter-
nate shell that some people prefer. You can easily change your default shell
by typing 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.

Learning 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 this general format
that starts with a command followed by options (some commands have no
options):

command optionl optionZ ... optionN

Such a single on-screen line of command is commonly referred to as a com-
mand 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 you can get it to do specific tasks.
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The shell uses a blank space or tab to distinguish between the command and
options. Naturally, you help it by using a space or a tab to separate the com-
mand from the options and the options from one another.

An option can contains spaces — all you have to do is put that option inside
quotation marks so the spaces are included. 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 "Naba Barkakati" /etc/passwd
When grep prints the line with my name, it looks like this:
naba:x:500:500:Naba Barkakati:/home/naba:/bin/bash

If you created a user account with your username, type the grep command
with your username as an argument.

In the output from the grep command, you can see the name of the shell
(/bin/bash) following the last colon (:).

The number of command-line options and their format, of course, depends
on the actual command. Typically, these options look like - X, where X is a
single character. For example, the 1s command lists the contents of a direc-
tory. You can use the -1 option to see more details, such as this:

[ashley@dhcppc4d ashleyl$ 1s -1

total 8
drwxrwxr-x 2 ashley ashley 4096 Jun 29 13:35 Directory
drwx------ 7 ashley ashley 4096 Jun 29 11:44 Mail

The [ashley@dhcppcd ashley]$ partis the shell prompt for the user
named ashley. On your system, the prompt depends on your username.
When showing examples, | omit the prompt.

If a command is too long to fit on a single line, type a backslash 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

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

You can concatenate several shorter commands on a single line. Just sepa-
rate the commands by semicolons (;). For example, the following command

cd; 1s -1; pwd
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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. Suppose 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 a Sound Blaster Pro CD-ROM drive. You can use
the 1s /dev command to get a directory listing of the /dev directory and
then browse through it to see whether that listing contains sbpcd.

Unfortunately, the /dev directory has a great many entries, so finding any
item that has sbpcd in its name may be hard. 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:

1s /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
(usually, 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/O redirection.

Getting command input from a file

If you want a command to read from a file, you can redirect the standard
input to come from that file instead of the keyboard. 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.
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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
command also illustrates another feature of Bash. When you use an asterisk
(*), Bash replaces the asterisk with a list of all filenames in the specified direc-
tory. Thus, /usr/include/* means all the files in the /usr/include directory.

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

Saving error messages in a file

Sometimes you type a command and it generates a whole lot of error mes-
sages that scroll by so fast you can’t tell what’s going on. One way to see all
the error messages is to save the error messages 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 throughout the file system for files named COPY ING,
but saves all the error messages in the finderr file. The number 2 followed
by the greater-than sign (2>) redirects stderr to a file.

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 whole filename. All you have to type is the bare
minimum — just the first few characters — 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 the idea of computers, isn’t it?)

This particular trick involves using the asterisk (*) and question mark (?)
and a few more tricks. These special characters are called 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 similar
wildcards in filenames. As you’d expect, Bash provides many more wildcard
options than the MS-DOS command interpreter does.

You can use three types of wildcards in Bash:
4+ The asterisk (*) character matches zero or more characters in a file-

name. That means * denotes all files in a directory.

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

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

cp /mnt/cdrom/* .

Bash replaces the wildcard character * with the names of all the files in the
/mnt/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 does not try
to interpret each word in that text as a separate command-line argument.

The question mark (?) matches a single character. Suppose that you have
four files — imagel.pcx, image2.pcx, image3.pcx, and image4.pcx — in the
current directory. To copy these files to the /mnt/f1oppy directory, use the
following command:

cp image?.pcx /mnt/floppy

Bash replaces the single question mark with any single character, and copies
the four files to /mnt.

The third wildcard format — [ ... ] — matches a single character from a
specific set of characters enclosed in square brackets. You may want to com-
bine this format with other wildcards to narrow down the matching file-
names 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:

1s /etc/X11/xdm/[xX1*
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Repeating previously typed commands

To make repeating long commands easy for you, Bash stores up to 500 old
commands. Bash keeps a command history (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 you
want to see. To see only the most recent 10 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 an old command without knowing its command number.
Suppose you typed more /usr/1ib/X11/xdm/xdm-config afew minutes
ago, and now you want to look at that file again. To repeat the previous more
command, type the following:

Imore

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:

Il | 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.

Learning 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
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command-line utilities that come with Linux. In this section, I introduce you
to a few major categories of Linux commands.

[ can’t possibly cover all the Linux commands in this chapter, but [ want to
give you a feel for the breadth of the commands by showing you a list of
common Linux commands in Table 2-1. It lists common Linux commands by
category. Before you start learning any Linux commands, browse this table.

Table 2-1 Overview of Common Linux Commands

Command Name Action

Getting Online Help

apropos Finds online manual pages for a specified keyword.

info Displays online help information about a specified command.
man Displays online help information.

whatis Similarto apropos, but searches for complete words only.

Making Commands Easier

alias Defines an abbreviation for a long command.
type Shows the type and location of a command.
unalias Deletes an abbreviation defined using alias.

Managing Files and Directories

cd Changes the current directory.

chmod Changes file permissions.

chown Changes file owner and group.

cp Copies files.

n Creates symbolic links to files and directories.

1s Displays the contents of a directory.

mkdir Creates a directory.

mv Renames a file as well as moves a file from one directory to
another.

rm Deletes files.

rmdir Deletes directories.

pwd Displays the current directory.

touch Updates a file’s time stamp.

Finding Files

find Finds files based on specified criteria such as name, size, and
S0 on.

locate Finds files using a periodically updated database.

(continued)
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Table 2-1 (continued)

Command Name Action

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

which Finds files in the directories listed in the PATH environment

variable.

Processing Files

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

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

dd Copies blocks of data from one file to another (used to copy
data from devices).

diff Compares two text files and finds any differences.

expand Converts all tabs into spaces.

file Displays the type of data in a file.

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

grep Searches for regular expressions within a text file.

less Displays a text file, one page at a time (can go backward also).

Tpr Prints files.

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

nl Numbers all nonblank lines in a text file and prints the lines to
standard output.

paste Concatenates corresponding lines from several files.

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

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

sort Sorts lines in a text file.

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

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

tail Displays the last few lines of a file.

tr fS_lubstitutes one group of characters for another throughout a
ile.

uniq Eliminates duplicate lines from a text file.

wC Counts the number of lines, words, and characters in a text file.

zcat Displays a compressed file (after decompressing).

zless Displays a compressed file one page at a time (can go back-
ward also).

zmore Displays a compressed file one page at a time.
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Command Name

Action

Archiving and Compressing Files

compress Compresses files.

cpio Copies files to and from an archive.

gunzip Decompresses files compressed with GNU ZIP (gzip).

gzip Compresses files using GNU ZIP.

tar Creates an archive of files in one or more directories (originally
meant for archiving on tape).

uncompress Decompresses files compressed with compress.

Managing Processes

bg Runs an interrupted process in the background.

fg Runs a process in the foreground.

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

halt Shuts down Linux and halts the computer.

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

1dd Displays the shared libraries needed to run a program.

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

ps Displays a list of currently running processes.

printeny Displays the current environment variables.

pstree Similar to ps, but shows parent-child relationships clearly.

reboot Stops Linux and then restarts the computer.

shutdown Shuts down Linux.

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

uname Displays information about the system and the Linux kernel.

Managing Users

chsh Changes the shell (command interpreter).

groups Prints the list of groups thatincludes a specified user.

id Displays the user and group ID for a specified username.
passwd Changes the password.

su Starts a new shell as another user or root (when invoked

without any argument).

Managing the File System

df

Summarizes free and available space in all mounted storage
devices.

(continued)
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Table 2-1 (continued)

Command Name Action

du Displays disk usage information.

fdformat Formats a diskette.

fdisk Partitions a hard disk.

fsck Checks and repairs a file system.

mkf's Creates a new file system.

mknod Creates a device file.

mkswap Creates a swap space for Linux in a file or a disk partition.

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

swapoff Deactivates a swap space.

swapon Activates a swap space.

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

tty Displays the device name for the current terminal.

umount Unmounts a device from the file system.

Working with Date and Time

cal Displays a calendar for a specified month or year.

date Shows the current date and time or sets 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 normal username. When you need the privi-
leges of the superuser, though, use the following command to become root:

su -

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

After you’re done with whatever you wanted to do as root (and you have
the privilege to do anything as root), type exit to return to your normal self.

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. If you are 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.
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Managing processes

Every time the shell executes a command that you type, it starts a process.
The shell itself is a process. So 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
from the ps ax command (I also included the --cols 132 option to ensure
that you can see each command in its entirety):

ps ax --cols 132

PID TTY STAT TIME COMMAND
17 S 0:06 init [5]
27 SWN 0:01 [ksoftirqd/0]
37 SW< 0:00 [events/0]
4 7 SW< 0:04 [kblockd/0]
8 7 SW< 0:00 [aio/0]
5 7 SW 0:00 [pdflush]
6 7 SW 0:01 [pdflushl
77 SW 0:20 [kswapd0]
9 7 SW 0:00 [kseriod]
13 2 SW 0:20 [kjournald]

77'r'7€s deleted ...
8973 pts/?2 R

o

:00 ps ax --cols 132

In this listing, the first column has the heading P1D 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
that it has a PID or process number of 1. That’s why init is referred to as
the “mother of all processes.”

The COMMAND column shows the command that created each 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 ki11 command with that process number.
To stop process number 8550, for example, type the following command:

ki1l -9 8550

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 the date command at the shell prompt and you get
a result similar to the following:

date
Mon Apr 19 21:51:33 EST 2004
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As you can see, 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, 2004 and 9:30 p.m., you type

date 123121302004

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

4+ MMis 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).

4+ hh is a two-digit hour in 24-hour format (00 is midnight and 23 is 11:00 PM).
4+ mmis a two-digit number for the minutes (00 through 59).

4+ YYYY is the 4-digit year (such as 2004).

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 calen-
dar for that year. To view the calendar for a specific month in a specific year,
provide the month number (1 = January, 2 = February, and so on) followed
by the year. Thus, to view the calendar for January 2005, type the following
and you get the calendar for that month:

cal 1 2005
January 2005
Su Mo Tu We Th Fr Sa
1
2 3 4 5 6 7 8
9 10 11 12 13 14 15
16 17 18 19 20 21 22
23 24 25 26 27 28 29
30 31

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, I use

grep naba /etc/passwd

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

more /etc/inittab
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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. I describe a few of the file-processing
tools next.

Counting words and lines in a text file

[ am always curious about the size of files. For text files, the number of charac-
ters 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 wc command comes to the rescue. The wc command displays the
total number of characters, words, and lines in a text file. For example, try
the following command:

wc /etc/inittab
53 229 1666 /etc/inittab

The second line shows the output. In this case, wc reports that 53 lines, 229
words, and 1666 characters are in the /etc/inittab file. If you simply want
to see the number of lines in a file, use the -1 option, such as this:

wc -1 /etc/inittab
53 /etc/inittab

As you can see, in this case, wc 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 | wc -1
76

Here the ps command produced 76 lines of output. Because the first line
simply shows the headings for the tabular columns, you can estimate that
about 75 processes are running on your system. (Of course, this count prob-
ably includes the processes used to run the ps and wc commands as well,
but who’s really counting?)
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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 version in another
file, you have to use the Bash shell’s output redirection feature 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 — it substitutes one group of characters
for another (or deletes a selected character) throughout a file. Suppose that
you occasionally have to use MS-DOS text files on your Fedora Core 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.

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 filename.dos to a Linux text file named
filename.11inux, 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.

Spilling a file into several smaller files

The split command is handy for those times when you want to copy a file
to a floppy disk, but the file is too large to fit on a single floppy. You can then
use the sp1it command to break up the file into smaller files, each of which
can fit on a floppy.

By default, sp1it puts 1,000 lines into each file. The files are named by groups
of letters such as aa, ab, ac, and so on. You can specify a prefix for the file-
names. For example, to split a large file called hugefile.tar into smaller files
that fit into several high-density 3.5-inch floppy disks, use sp1it as follows:

split -b 1440k hugefile.tar part.

This command splits the hugefile.tar file into 1440K chunks so each one
can fit onto a floppy disk. The command creates files named part.aa,
part.ab, part.ac, and so on.
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To combine the split files back into a single file, use the cat command as
follows:

cat part.?? > hugefile.tar

Writing Shell Scripts

If you have ever used MS-DOS, you may remember MS-DOS batch files. These
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. Book !
But shell programming can be as simple as storing a few commands in a file.
Right now you can’t write 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 done:
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cd

cat > simple

#!/bin/sh

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

echo Argument 2: $2

The cd command changes the current directory to your home directory.
Then the cat command displays whatever you type; in this case, I'm sending
the output to a file named simp1e. After you press Ctrl+D, the cat command
ends and you see the shell prompt again. What you have done is created a
file named simp1e that contains the following shell script:

#!1/bin/sh

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

echo Argument 2: $2

The first line causes Linux to run the Bash shell program (its name is
/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.
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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 run the script with the following command:

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

The ./ prefix to the script’s name indicates that the simp1e 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.

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 within the double quotation marks as a
single argument. Otherwise the shell uses spaces as separators between
arguments on the command line.

Most useful shell scripts are more complicated than this simple script, but
this simple 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. Voila! You have created a shell script!



Chapter 3: Navigating the Linux
File System

In This Chapter

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

v+~ 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 to access
files and folders (folders are another name for directories), you can benefit
from a lay of the land of the file system.

In this chapter, I introduce you to the Linux file system. Then you discover
how to work with files and directories with several Linux commands.

Understanding the Linux File System

Like any other operating system, Linux organizes information in files and
directories. Directories, in turn, hold the files. A directory is a special file
that can contain other files and directories. Because a directory can contain
other directories, this method of organizing files gives rise to a hierarchical
structure. This hierarchical organization of files is called the file system.

The Linux file system gives you a unified view of all storage in 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 hard disk, floppy
disk, and CD-ROM. Figure 3-1 illustrates the concept of the Linux file system
(which is the same in any Linux system) and how it spans multiple physical
devices.

If you're familiar with MS-DOS or 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.
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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, kernel-2.6.3-1.109.1386.rpm, .bash_profile,
and httpd_src.tar.gz.
To locate a file, you need more than just the file’s name. You also need infor-
mation about the directory hierarchy. The extended filename, showing the
full hierarchy of directories leading to the file, is called the pathname. As the
name implies, it’s the path to the file through the maze of the file system.
Figure 3-2 shows a typical pathname for a file in Linux.

Figure 3-2: First-level Second-level Third-level

The path- directory directory directory Filename

name of | | | A

. r \
afile
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directories A L A A A
leading up | | |
tothefile.  Root directory Directory separator Name Extension
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As Figure 3-2 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'll
also become adept at guessing where to look for specific types of files when
you face a new situation. Table 3-1 briefly describes the top-level directories
in the Linux file system.

Table 3-1 Top-Level Directories in the Linux File System

Directory Description

/ This root directory forms the base of the file system. All files and
directories are contained logically in the root directory, regardless of
their physical locations.

/bin Contains the executable programs that are part of the Linux operating
system. Many Linux commands, such as cat, cp, 1s,more, and
tar,arelocatedin /bin.

/boot Contains the Linux kernel and other files that the LILO and GRUB boot
managers need (the kernel and other files can be anywhere, but plac-
ing them inthe /boot directory is customary).

/dev Contains special files that represent devices attached to the system.

/etc Contains most system configuration files and the initialization scripts
(inthe /etc/rc.d subdirectory).

/home Conventional location of the home directories of all users. User naba’s
home directory, for example, is /home/naba.

/1ib Contains library files for all programs stored in /sbin and /bin

directories, including the loadable driver modules, needed to start
Linux.

/Tost+found

Directory for lost files. Every disk partition has a 1ost+found
directory.

/mnt A directory for temporarily mounted file systems, such as CD-ROM
drives, floppy disks, and Zip drives. Contains the /mnt/fToppy
directory for mounting floppy disks and the /mnt/cdrom directory
for mounting the CD-ROM drive.

/opt Provides a storage area for large application software packages.

(continued)
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Table 3-1 (continued)

Directory Description

/proc A special directory that contains various information about the
processes running in the Linux system.

/root The home directory for the root user.

/sbin Contains executable files representing commands typically used for
system-administration tasks and used by the root user. Commands
such as halt and shutdown reside inthe /sbin directory.

/selinux Contains information used by the Security Enhanced Linux (SELinux)
kernel patch and utilities that provide a much secure access control
system for Linux.

/Sys A special directory that contains 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 Contains the subdirectories for many important programs, such as the
X Window System (inthe /usr/X11R6 directory), and the online
manual. Table 3-2 shows some of the standard subdirectoriesin /usr.

/var Contains various system files (such as logs), as well as directories for

holding other information, such as files for the Web server and anony-
mous FTP server.

The /usr and /var directories also contain a number of standard subdirec-
tories. Table 3-2 lists the important subdirectories in /usr. Table 3-3 shows a
similar breakdown for the /var directory.

Table 3-2 Important /usr Subdirectories

Subdirectory Description

/usr/X11R6 Contains the X.org X11 (X Window System) software.

/usr/bin Contains executable files for many more Linux commands, including
utility programs commonly available in Linux, but is not part of the core
Linux operating system.

/usr/games Contains some old Linux games.

/usr/include

Contains the header files (files names ending in . h) for the C and C++
programming languages; also includes the X11 header files in the
/usr/include/X11 directory and the Linux kernel header files in
the /usr/include/1inux directory.

/usr/1ib

Contains the libraries for C and C++ programming languages; also con-
tains many other libraries, such as database libraries, graphical toolkit
libraries, and so on.
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Subdirectory

Description

/usr/local

Contains local files. The /usr/1ocal/bin directory, for example, is
supposed to be the location for any executable program developed on
your system.

/usr/shin

Contains many administrative commands, such as commands for elec-
tronic mail and networking.

/usr/share

Contains 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/
man

Contains the online manual (which you can read by using the man
command).

/usr/src Contains the source code for the Linux kernel (the core operating
system).

Table 3-3 Important /var Subdirectories

Subdirectory Description

/var/cache Storage area for cached data for applications.

/var/T1ib Contains information relating to the current state of applications.

/var/lock Contains locked files to ensure that a resource is used by one applica-
tion only.

/var/log Contains log files organized into subdirectories. The sys10gd server
stores its log files in /var/10g, with the exact content of the files
depending on the sy s1ogd configuration file /etc/syslog.
conf.Forexample, /var/log/messages is the main system log
file, /var/1og/secure contains log messages from secure serv-
ices (suchas sshd and xinetd), and /var/log/maillog
contains the log of mail messages.

/var/mail Contains user mailbox files.

/var/opt Contains variable data for packages stored in /opt directory.

/var/run Contains data describing the system since it was booted.

/var/spool Contains data that's waiting for some kind of processing.

/var/tmp Contains temporary files preserved between system reboots.

/var/yp Contains 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
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desktop. Sometimes, you may not have a graphical environment to run a
graphical file manager. For example, you may be logged in through a text ter-
minal, 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. Of
course, you can always use Linux commands, even in the graphical environ-
ment — all you have to do is open a terminal window and type the Linux
commands.

In the sections that follow, I briefly show 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 (whenIlogin as naba) is /home/naba. 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 direc-
tory 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.

To change the current directory, use the cd command. To change the current
directory to /usr/share/doc, type the following:

cd /usr/share/doc

Then, to change the directory to the bash-2.05b subdirectory in /usr/
share/doc, type this command:

cd bash-2.05b

Now, if you use the pwd command, that command shows /usr/share/doc/
bash-2.05b as the current directory.

These two examples show that you can refer to a directory’s name in two
ways:

4 An absolute pathname (such as /usr/share/doc) that specifies the
exact directory in the directory tree

4+ A relative directory name (such as bash-2.05b, which represents the
bash-2.05b subdirectory of the current directory, whatever that may be)
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If you type cd bash-2.05bin /usr/share/doc, the current directory
changes to /usr/share/doc/bash-2.05b. However, if | type the same
command in /home/naba, the shell tries to change the current directory to
/home/naba/bash-2.05b.

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!

By the way, the tilde character (~) refers to your home directory. Thus the
command cd ~ also changes the current directory to your home directory.
You can also 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 referred to as
dot-dot — also have special meanings. A single dot (.) indicates 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

cd

Commands for directory listings and permissions

You can get a directory listing by using the 1s command. By default, the 15
command — without any options — displays the contents of the current
directory in a compact, multicolumn format. For example, type the next two
commands 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):

appInk 1bxproxy starthere xdm Xmodmap xsm
dm prefdm sysconfig XftConfig.README-OBSOLETE xorg.conf

fs proxymngr twm xinit Xresources

gdm serverconfig X xkb xserver

From this listing (without the colors), you cannot 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:

s -F
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This time the output gives you some more clues about the file types:

appInk/ Tbxproxy/ starthere/ xdm/ Xmodmap xsm/
dm/ prefdm* sysconfig/ XftConfig.README-OBSOLETE xorg.conf

fs/ proxymngr/ twm/ xinit/ Xresources

gdm/ serverconfig/ X@ xkb@ xserver/

The output from 1s -F shows the directory names with a slash (/) appended
to them. Plain filenames appear as is. The af sign (@) appended to a file’s name
(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 (see, for example, the prefdm
file in the listing). The shell can run any executable file.

You can see even more detailed information about the files and directories
with the -1 option:

1s -1
For the /etc/X11 directory, a typical output from 1s -1 looks like the
following:
total 76
drwxr-xr-x 2 root root 4096 Mar 11 23:33 applnk
drwxr-xr-x 3 root root 4096 May 20 20:19 dm
drwxr-xr-x 2 root root 4096 May 20 19:58 fs
drwxr-xr-x 8 root root 4096 May 20 20:19 gdm
drwxr-xr-x 2 root root 4096 May 20 20:11 Tbxproxy
-rwxr-xr-x 1 root root 1166 May 7 00:29 prefdm
drwxr-xr-x 2 root root 4096 May 20 20:11 proxymngr
drwxr-xr-x 2 root root 4096 Mar 11 23:33 serverconfig
drwxr-xr-x 2 root root 4096 May 20 19:59 starthere
drwxr-xr-x 2 root root 4096 Mar 11 23:33 sysconfig
drwxr-xr-x 2 root root 4096 May 20 20:12 twm
Trwxrwxrwx 1 root root 24 May 20 20:39 X -> ../../usr/X11R6/bin/Xorg
drwxr-xr-x 2 root root 4096 May 20 20:04 xdm
-rw-r--r-- 1 root root 372 May 7 11:31 XftConfig.README-OBSOLETE
drwxr-xr-x 3 root root 4096 May 7 11:31 xinit
Trwxrwxrwx 1 root root 27 May 20 20:11 xkb -> ../../usr/X11R6/1ib/X11/xkb
-rw-r--r-- 1 root root 613 Mar 31 02:10 Xmodmap
-rw-r--r-- 1 root root 2824 May 20 20:53 xorg.conf
-rw-r--r-- 1 root root 492 Mar 31 02:10 Xresources
drwxr-xr-x 2 root root 4096 May 20 20:11 xserver
2

drwxr-xr-x root root 4096 May 20 20:11 xsm

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.
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(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 of the leftmost column has a special meaning, as the following
list shows:

4+ If the first letter is 1, the file is a symbolic link (a shortcut) to another
file.

+

If the first letter is d, the file is a directory.

<+

If the first letter is a dash (-), the file is normal.

4+ If the first letter is b, the file represents a block device, such as a disk
drive.

+ If the first letter is 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+ The leftmost group of rwx controls the read, write, and execute permis-
sion of the file’s owner. In other words, if you see rwx in this position, the
file’s owner can read (r), 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 no 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.

4 The middle three rwx letters control the read, write, and execute permis-
sion of any user belonging to that file’s group.

4+ The rightmost group of rwx letters controls the read, write, and execute
permission of all other users (collectively referred to 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 does not list any file
whose name begins with a period. To see these files, you must use the 15

command with the -a option, as follows:

1s -a
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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 Is -F to see the files and directories in your home directory.

3. Type Is -aF to see everything, including the hidden files.

Most Linux commands take single-character options, each with a minus
sign (think of this sign as a hyphen) as a prefix. When you want to use sev-
eral options, type a hyphen and concatenate (string together) the option let-
ters, one after another. Thus, 1s -al is equivalentto 1s -a -1 as well as
1s -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 3-4 in the order
shown (Who/Action/Permission).

Note: You use only the single character from each column — the text in
parentheses is for explanation only.

Table 3-4 Letter Codes for File Permissions

Who Action Permission
u (user) + (add) r (read)

g (group) - (remove) w (write)

0 (others) = (assign) X (execute)
a (all) s (set user ID)

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 whole 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
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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 of
SrwW-o- - ). Here’s a sample output from 1s -1:

SPWe - 1 naba naba 3 Jun 30 18:45 mystuff

Note: The third and fourth fields show naba naba. These two fields show
the file’s user and group ownership. In this case, the name of the user is
naba and the name of the group is naba as well (because Linux creates a
group for each user).

Sometimes you have to change a file’s user or group ownership for everything
to work correctly. For example, suppose you are 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 it?

Well, you can log in as root and create the 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 1p.sys cups

Commands for working with files

To copy files from one directory to another, use the cp command. For
example, to copy the file /usr/X11R6/1ib/X11/xinit/Xclients to the
Xclients.sample file in the current directory (such as your home direc-
tory), type the following:

cp /usr/X11R6/1ib/X11/xinit/Xclients Xclients.sample

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,
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the following command copies the xorg. conf file from the /etc/X11 direc-
tory to the current directory (denoted by a single period):

cp /etc/X11/xorg.conf .
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 sourcedir direc-
tory 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.listtoold.1ist, use the mv
command, as follows:

mv today.list old.list

On the other hand, if you want to move the today.1ist 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 directories —
with all their subdirectories and files — to a new location. If you have a direc-
tory named data that contains many files and subdirectories, you can move
that entire directory structure to 01d_data by using the following command:

mv data old_data

To delete files, use the rm command. For example, to delete a file named
old.Tist, 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 easily.

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:
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mkdir images

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 find command is very 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 find command. [ stayed with one basic syntax of
find for a long time before graduating to more complex forms. The basic
syntax I learned 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 find 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 find to start looking at the root directory (/), to look
for filenames that match gnome*, and to display the full pathname of any
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matching file. The last part (2> /dev/nul1) simply sends the error mes-
sages to a special file that’s the equivalent of simply ignoring them.

You can use variations of this simple form of find 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 have stored all files named
report* (names that start with report), you can search for the files by
using the following command:

find ~ -name "report*" -print

When you become comfortable with this syntax of find, you can use other
options of find. 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 find in a typical Linux
system — but if you ever need to, you can look up the rest of the find
options by using the following command:

man find

An easy way to find all files that match a name is to use the 1ocate com-
mand that searches a periodically updated database of files on your system.
For example, here’s what I get when I type locate xorg.conf on my system:

/usr/X11R6/man/man5/xorg.conf.5x.gz
/xorg.conf.new
/etc/X11/xorg.conf

Commands for mounting and unmounting

Suppose you want to access the files on this book’s companion DVD-ROM
when you are 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.

By the way, the procedure I am about to describe works for CDs as well as
DVDs.

Login as root (or type su - to become root), insert the DVD-ROM in the
DVD drive, and then type the following command:

mount /dev/cdrom /mnt/cdrom
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This command mounts the file system on the device named /dev/cdrom
(the DVD/CD-ROM) on the /mnt/cdrom 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 /mnt/cdrom directory as the
top-level directory of the disc. In other words, to see the contents of the
DVD-ROM, type

s -F /mnt/cdrom

When you’re done 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/cdrom

Mounting devices on directories in the /mnt directory is customary. Linux
comes with the two predefined directories: /mnt/cdrom for mounting the
DVD/CD-ROM and /mnt/f1oppy for mounting the floppy drive.

Commands for checking disk-space usage

[ want to tell you about two commands — df and du — that you can use

to check the disk-space usage on your system. These commands are simple
to use. The df command shows you a summary of disk-space usage for all
mounted devices, as shown in this example:

df

Filesystem 1K-blocks Used Available Use% Mounted on
/dev/hdab 7392428 3855112 3161800 55% /
/dev/hda3 101105 15760 80124 17% /boot

none 127880 0 127880 0% /dev/shm
/dev/cdrom 658144 658144 0 100% /mnt/cdrom

The output is a table that shows the device, the total kilobytes of storage,
how much is in use, how much is available, the percentage being used, and
the mount point.

To see the output of df in a more human-readable format, type df -h. Here
is the output of the df -h command:

Filesystem Size Used Avail Use% Mounted on
/dev/hdab 7.1 3.7G 3.1G 55% /
/dev/hda3 99M 16M 79M  17% /boot
none 125M 0 125M 0% /dev/shm

/dev/cdrom 643M  643M 0 100% /mnt/cdrom
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If you compare this output with the output of plain df (see previous listing),
you see that df -h prints the sizes with terms like M for megabytes and G for
gigabytes. These are clearly easier to understand than 1K-blocks.

The other command — du — is useful for finding out how much space a
directory takes up. For example, type the following command to view the
contents of all the directories in the /etc/rc.d directory (this directory
contains system startup files):

du /etc/rc.d

4 /etc/rc.d/rcl.
/etc/rc.d/rc0.
/etc/rc.d/rch.
/etc/rc.d/rc3.
/etc/rc.d/rc4.
/etc/rc.d/rc?2.

08 /etc/rc.d/init.d
/etc/rc.d/rc6.d

372 /etc/rc.d

PN NG N
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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/rc.d direc-
tory, as a whole, uses 372K disk space whereas the /etc/rc.d/init.d sub-
directory uses 308K. If you simply want the total disk space used by a
directory (including all the files and subdirectories contained in that direc-
tory), use the -s option, as follows:

du -s /etc/rc.d
372 /etc/rc.d

The -s option causes du to print just the summary information for the
/etc/rc.d 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 human-
readable form. For example, here’s how [ combine it with the -s option to
see the space I'm using in my home directory (/home/naba):

du -sh /home/naba
29M /home/naba



Chapter 4: Exploring Fedora Core
Applications

In This Chapter

v~ Taking stock of Fedora Core applications
v+~ Exploring office applications

1~ Setting up databases

v+~ Playing with multimedia

1+ Working with images

Fedora Core comes with a whole lot of applications. All you have to do is
look at the menus in GNOME or KDE and you’ll see what [ mean. Often,
there is more than one application of each type. Both GNOME and KDE
come with the OpenOffice.org office application suite with a word proces-
sor, spreadsheet, presentation software, and more. You find many choices
for CD players and multimedia players, not to mention the games, utility
programs, and useful tools, such as a scanner and digital camera applications.

[ give you an overview of some of these applications and briefly show you
some interesting and useful applications. After you know about these appli-
cations, you can try them out when you need them.

Taking Stock of the Fedora Core Applications

Table 4-1 shows a sampling of major Fedora Core applications, organized by
category. For the major applications, I also show a relevant Web site where
you can get more information about that application. This list is by no
means comprehensive. Fedora Core distribution comes with many more
applications and utilities than the ones [ show in this table.

If your system has both GNOME and KDE installed, most of these applica-
tions are already available from either GUI desktop.

[ briefly introduce some of the applications from Table 4-1, selecting one or
two from each category. I describe the Internet applications in Book V.
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Table 4-1 A Sampling of Fedora Core Applications

Application Description

Office Applications

OpenOffice.org Writer A word-processing program similar to Microsoft Word (www .

openoffice.org)

OpenOffice.org Calc

A spreadsheet program similar to Microsoft Excel (www .
openoffice.org)

OpenOffice.org Impress

A presentation application similar to Microsoft PowerPoint
(www.openoffice.org)

OpenOffice.org Draw

A drawing program (www . openoffice.org)

OpenOffice.org Math

An equation editor for writing mathematical equations, which
you can then include in OpenOffice.org Writer documents
(www.openoffice.org)

Dia

A drawing program, designed to be like the Windows applica-
tion called Visio (www.gnome.org/gnome-office/
dia.shtml)

Office Tools

GNOME Calculator A simple calculator

Kcalc A calculator (part of KDE)

Aspell A text-mode spell checker (aspell.sourceforge.net)

Dictionary A graphical client for the dict.org dictionary server so you can
look up words

Database

PostgreSQL A sophisticated object-relational database-management
system that supports Structured Query Language (SQL)
(www.pgsql.com)

MySQL A popular relational database-management system that sup-
ports SQL (www.mysql.com)

Multimedia

GNOME CD Player

An audio CD player (needs a working sound card)

KsCD

Audio CD player from KDE (needs a working sound card)

Rhythmbox

A multimedia audio player that can play several different sound
formats (rhythmbox. sourceforge.net) —including MP3
files if you download a plugin for the purpose

XMMS

X Multimedia System — a multimedia audio player that can play
many different sound formats (www . xmms . org) — including
MP3 files if you download a plugin for the purpose (XMMS is
notinstalled by default, but you can install it easily from the
companion DVD)
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Application Description

Multimedia

Cdrecord A command-line application that can burn audio and data CD-R
as well as DVD-R (www . fokus.gmd.de/research/cc/
glone/employees/joerg.schilling/private/cd
record.html)

X-CD-Roast A GUI front end for cdrecord and cdrdao that makes burn-
ing data and audio CDs easy (www.xcdroast.org)

Gtkam A digital camera application that works with over 150 digital
cameras (gphoto.sourceforge.net/proj/gtkam/)

Graphics and Imaging

The GIMP The GNU Image Manipulation Program, an application suitable
for tasks such as photo retouching, image composition, and
image authoring (www.gimp.org)

GQView A powerful image viewer (gqview.sourceforge.net)

Kview A simple image viewer for KDE

GGV Gnome Ghostview (GGV) is a PostScript document viewer
(www.gnu.org/directory/print/misc/ggv.html)

Xsane A graphical front end for accessing scanners with the SANE
(Scanner Access Now Easy) library (www . xsane.org)

Ksnapshot A screen-capture program

Internet

Ximian Evolution

A personal information management application that integrates
e-mail, calendar, contact management, and online task lists
(www.ximian.com/products/ximian_evolution)

GFTP An FTP client for downloading files from the Internet

Gaim An AOL Instant Messenger client(gaim.sourceforge.net)

Mozilla A well-known open-source Web browser that started with
source code from Netscape (www.mozilla.org)

Kmail An e-mail client for KDE (kmail.kde.org)

Office Applications and Tools

Word processor, spreadsheet, presentation software, calendar, calculator —
these are some of the staples of the office. Both GNOME and KDE come

with the OpenOffice.org (often shortened as OO0.o or Oo0) suite of office
applications and tools. You can try out all of them one by one and see which
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Figure 4-1:
Do your
calculations
inthe
GNOME
calculator.

one takes your fancy. Each application is fairly intuitive to use. Even though
some nuances of the user interface may be new to you, you can learn it after
using it a few times. I briefly introduce a few of the following applications in
this section:

4+ OpenOffice.org Writer: A Microsoft Word-like word processor

4+ OpenOffice.org Calc: A Microsoft Excel-like spreadsheet program

4+ OpenOffice.org Impress: A Microsoft PowerPoint-like presentation
program

OpenOffice.org Draw: A drawing and illustration application
OpenOffice.org Math: A mathematical formula editor
Calculators: GNOME calculator and KDE calculator

aspell: Spelling checker

R

Commercially available office applications for Linux

I cover the OpenOffice.org applications in separate chapters in Book IIl. Turn
to that book to find out more about Writer, Calc, Impress, Draw, and Math.

Calculators

You have a choice of the GNOME calculator or the KDE calculator. Both are
scientific calculators, and you can do the typical scientific calculations, such
as square root and inverse, as well as trigonometric functions, such as sine,
cosine, and tangent.

To run the GNOME calculator, select Main Menu=>Accessories=>Calculator
from the GNOME desktop. Figure 4-1 shows the GNOME calculator in its
default view.

[ Calculator, [:Ba.si.c Mp.d.e]_
Calculator  Edn Miew  Help

39.99
2 R o [ R 3 R
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The GNOME calculator has three modes. By default, the calculator displays
the Basic mode for typical calculations. The other two modes are Financial
and Scientific. You can switch the mode from the View menu. For example,
select View=>Financial Mode to get a calculator capable of financial calcula-
tions, such as loan payment rates for a given principal, interest rate, and
number of payments.

From the KDE desktop, you can start the KDE calculator by selecting Main
Menu=>Utilities=>KCalc.

Commercially available office applications for Linux

Because office applications are important to many businesses as well as indi-
viduals, [ want to briefly mention some of the commercial office applications
available for Fedora Core. These commercial offerings include Anyware Office
(formerly Applixware Office) and StarOffice. These products do cost some
money, but the cost is usually less than that for Microsoft Office — the lead-
ing office application suite for Windows. (In case you don’t know, Microsoft
Office is a collection of several applications: Microsoft Word for word pro-
cessing; Microsoft Excel for spreadsheets; Microsoft PowerPoint for presen-
tation graphics; and Microsoft Access for databases.)

Another recent commercial product for Linux is CrossOver Office from
CodeWeavers. With CrossOver Office, you can run your existing Microsoft
Office applications such as Word, Excel, and PowerPoint under Linux and X
Window System.

This book’s companion DVD-ROMs do not include any of these commercial
office applications for Fedora Core, but I briefly describe them in the next few
sections. You can visit each vendor’s Web site for more about the products.

Anyware Office

Anyware Office, formerly known as Applixware Office, is another prominent
office application suite for all Linux distributions, including Fedora Core. In
April 2000, Applix, Inc., formed a separate group — VistaSource, Inc. — that
focuses solely on Linux applications.

Like other office suites, Anyware Office includes Words (for word process-
ing), Spreadsheets (for spreadsheets), Graphics, and Presents (for presenta-
tion graphics). In addition, it also has Mail (an e-mail interface) and Data
(an interactive relational database-browsing tool). Anyware Office can also
read and write documents in Microsoft Office and Corel WordPerfect for-
mats, as well as in several other file formats. Although trial versions are not
offered, the entire Anyware Office suite is currently priced at less than $100
in the United States.
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You can find out more about Applixware at the VistaSource Web site
(www.vistasource.com/products).

StarOffice

StarOffice is another commercial office applications suite; it was created by
StarDivision of Hamburg, Germany, and recently purchased by Sun
Microsystems. StarOffice is a cross-platform solution — it runs on Linux,
Windows 95/98/Me/NT/2000/XP, Sun Solaris SPARC, and Sun Solaris x86.
Also, StarOffice is available in several languages: English, French, German,
Spanish, Italian, and Swedish.

StarOffice is unique in that it combines all its components into a common
desktop from which you can open new documents, drag and drop docu-
ments from one application to another, and access the Internet. Here’s what
StarOffice 6.0 includes:

4+ StarOffice Writer for word processing (Microsoft Word-compatible)

4+ StarOffice Calc for spreadsheets (Microsoft Excel-compatible)

4+ StarOffice Impress for presentations (Microsoft PowerPoint-compatible)
4+ StarOffice Draw for vector graphics drawing

4+ StarOffice Base for data management

You can buy a copy of StarOffice or find the details of Sun’s StarOffice licens-
ing policy from www.sun.com/staroffice.

QQ,N\BEB In October 2000, Sun released the source code of StarOffice under open-

& source licenses. OpenOffice.org, an open-source project that Sun supports,
released the OpenOffice.org 1.0 office productivity suite in May 2002. Fedora
Core comes with OpenOffice.org 1.1. To find out more about OpenOffice.org,
consult Book IIl but also visit www.openoffice.org.

CrossOver Office

Chances are better than good that you have Windows and Microsoft Office
installed on your PC. When you decide to run Fedora Core on the PC, you
can continue to run most Microsoft Office applications from the GNOME or
KDE desktop. The convenience of running Microsoft Office in Linux comes
from a commercial product called CrossOver Office.

CrossOver Office, from CodeWeavers, is a software package that enables you
to install your Microsoft Office applications (only Office 97 or Office 2000,
not Office XP) in Linux. You don’t need Microsoft Windows to run the Office
applications in CrossOver Office. You simply install CrossOver Office and
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then install Microsoft Office from the CD-ROM. After you install Microsoft
Office, the Office applications are available directly from the GNOME or KDE
desktop.

CrossOver Office uses Wine — an open-source implementation of the
Windows Win32 and Win16 application programming interfaces (APIs) using
the X Window System and designed to run in UNIX and Linux systems. Wine
includes the Wine loader and WineLib. Wine loader can load and run
Windows applications. WineLib is used for compiling and linking Windows
applications in Linux. Wine is available free of charge from www.winehg.com.

CodeWeavers created CrossOver Office using a customized version of Wine
so as to make sure that the Microsoft Office applications, especially Microsoft
Word, Excel, and PowerPoint (from Office 97 or Office 2000) run properly on
Wine. CodeWeavers charges a nominal amount for CrossOver Office — the
list price is $54.95 for a single copy (with lower costs for multiple copies) —
but all changes to Wine are returned to the Wine project. Thus, the Wine
open-source project benefits from the sale of CrossOver Office.

You can find out more about CrossOver Office and purchase it at the
CodeWeavers Web site (www.codeweavers.com/products/office/).

aspell spelling checker

The aspell utility is an interactive spelling checker. You can use it to check
the spelling of words in a text file. To do so, simply type the following com-
mand in a terminal window:

aspell check filename

If you want to try out aspell, type some notes and save them in a text file
named notes.txt (the filename can be anything, but I use this filename in this
section). To run the spelling checker on that file, type the following com-
mand in a terminal window:

aspell check notes.txt
This note describes the *concensus* reached during the August
16 meeting.

1) consensus 6) consensual
2) con census 7) consciences
3) con-census 8) incenses

4) condenses 9) consensus's
5) concerns 0) consensuses
i) Ignore I) Ignore all
r) Replace R) Replace all
a) Add x) Exit

?

Book II
Chapter 4

suonesijddy a109)
eiopa buuojdxg



1 76 Databases

Everything from the second line on is what aspell displays. When aspell
finds a misspelled word (any word that does not appear in its dictionary),

it displays the sentence with the misspelled word (concensus) and high-
lights that word by enclosing it in a pair of asterisks. Below that sentence,
aspell lists possible corrections, numbering them sequentially from 1. In this
case, aspell lists consensus — the right choice — as the first correction for
concensus.

After the sentence, aspell displays a list of 16 options — 10 numbered 0
through 9 and 6 labeled with single letters i, r, a, I, R, and x — followed by a
question mark prompt. You have to press one of the numbers or letters from
the list shown in the output to indicate what you want aspell to do. The num-
bered options show 10 possible replacement words for the misspelled word.
Here are the meanings of the letter options:

4+ Space means accept the word this time.

4 i means ignore the misspelled word.

4+ [ means ignore all occurrences of the word.

4+ r means replace this occurrence (you have to type a replacement word).

4+ R means replace all occurrences (you have to type a replacement word).

4+ a means accept the word and add it to the your private dictionary.

4+ x means save the rest of the file and exit, ignoring misspellings.

‘SQ,N\BEB
& These options are case sensitive. Make sure you don’t have Caps Lock
engaged.
Databases

Fedora Core comes with two relational databases — PostgreSQL and MySQL.
[ briefly show you how to use PostgreSQL.

PostgreSQL (pronounced Post Gres Que Ell), is a powerful and popular rela-
tional database (the type of database that works as a collection of connected
tables). You can use the Structured Query Language (SQL) to work with the
database.

PostgreSQL is developed by a team of developers and distributed under the
BSD (Berkeley System Development) open-source license. The license has no
restrictions on how the PostgreSQL source code may be used. To keep up
with the latest PostgreSQL developments, visit www.PostgreSQL.org.
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To check whether PostgreSQL is installed on your system, type rpm -qa
postgresql*. You see a list of at least three RPMs — postgresql,
postgresql-Tlibs,and postgresqgl-server. If a message informs you that
the packages are not installed, you can install them from this book’s com-
panion DVD using these steps:

1. Log in as root and insert the DVD into the DVD drive.

If you are using GNOME or KDE, the DVD mounts automatically. If not,
type the following command in a terminal window to mount the DVD:
mount /mnt/cdrom
If you have a primary CD-ROM drive and you added a

second DVD/CD drive, type mount /mnt/cdroml to mount
the DVD.

2. Type the following commands to install PostgreSQL:

cd /mnt/cdrom/Fedora/RPMS
rpm -ivh postgresqgl*

The packages you need to use PostgreSQL install on your system.

To use PostgreSQL, you have to first log in as root and start the database
server with the following command:

service postgresql start

The PostgreSQL server process starts, called postmaster. The server is a
daemon (a background process that runs continuously) that accepts data-
base queries from client processes and performs database tasks (such as
adding tables) on behalf of clients.

If you want the PostgreSQL database server to start whenever your system
starts, type the following command to turn it on:

chkconfig postgresql on

Now you have to design a database, create that database in PostgreSQL, and
load it with the data. To illustrate how to create and load a database, [ set up
a simple book catalog database.

Adding a database user

PostgreSQL has its own concept of users, separate from the Linux user
accounts. To enable a user to access PostgreSQL databases on your system,
you have to add that username as a PostgreSQL user.
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To add a PostgreSQL user, follow these steps:

1. Log in as root. Then type the following command in a terminal
window:

su - postgres

You log in as postgres — the username under which the PostgreSQL
database server runs. You have to perform PostgreSQL administrative
tasks under this username.

2. Type the following command in a terminal window:
createuser

This utility program enables you to add PostgreSQL users. The program
prompts for a username to add:

Enter name of user to add:

3. Type the Linux username of the user to whom you are giving database
privileges.

For example, to add myself as a user, | type my Linux username naba.
4. Answer the next two prompts:

Shall the new user be allowed to create databases?
(y/n)

Shall the new user be allowed to create more new users?
(y/n)

Typically, you don’t want a user to create databases or add new users,
so you press N to these prompts.

You can use this procedure to run createuser and add as many database
users as you need.

Reviewing the steps to build the database

Follow this basic sequence of steps to build a database:

1. Design the database.

This step involves defining the tables and attributes that will be used to
store the information.

2. Create an empty database.

Before you can add tables, database systems require you to build an
empty database.
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Create the tables in the database.

In this step, you define the tables using the CREATE TABLE statement
of SQL.

Load the tables with any fixed data.

For example, if you have a table of manufacturer names or publisher
names (in the case of books), you want to load that table with informa-
tion that’s already known.

Back up the initial database.

This step is necessary to ensure that you can create the database from
scratch, if necessary.

Load the data into tables.

You may either load data from an earlier dump of the database or inter-
actively through forms.

Use the database.

Make queries, update records, or insert new records using SQL
commands.

Designing the database

My simple example doesn’t follow all the possible steps of database building.
For the example, the database-design step is trivial because my book-catalog
database includes only a single table. The attributes of that table are as
follows:

+

+ 44+ e

Book title with up to 50 characters

Name of first author with up to 20 characters

Name of second author (if any) with up to 20 characters
Name of publisher with up to 30 characters

Page count as a number

Year published as a number (such as 2002)

International Standard Book Number (ISBN), as a 10-character text
(such as 0764567934)

[ store the ISBN without the dashes embedded in a typical book’s ISBN. I also
use the ISBN as the primary key of the table because the ISBN is a worldwide
identification system for books. That means each book entry must have a
unique ISBN, which is true for books.

Book II
Chapter 4

suonesijddy a109)
eiopa buuojdxg



1 80 Databases

Creating an empty database

To create the empty database in PostgreSQL, use the createdb command.
You have to log in as root and then become the postgres user to run the
createdb program. Type the following commands in a terminal window to
assume the postgres username:

su -
(Enter the root password at the prompt)
Su - postgres

After becoming postgres, you can create the database. For example, to
create an empty database named books, which the database user naba
owns, [ type the following commands:

createdb -0 naba books

When you no longer need a database, run the dropdb command under
the postgres username to remove the database. To learn more about the
createdb and dropdb commands, type the following commands:

man createdb
man dropdb

Using the PostgreSQOL interactive terminal

After you create the empty database, all of your interactions with the data-
base are through the psql program — the PostgreSQL interactive terminal
that acts as a client to the database server. You have to run psql with the
name of a database as an argument. The psql program then prompts you for
input. Here is an example (the first line is what you type):

psql books
Welcome to psql 7.4, the PostgreSQL interactive terminal.

Type: \copyright for distribution terms
\h for help with SQL commands
\? for help on internal slash commands
\g or terminate with semicolon to execute query
\q to quit

books=>

When creating tables or loading data into tables, a typical approach is to
place the SQL statements (along with psql commands such as \g) in a file
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and then run psql with the standard input directed from that file. For exam-
ple, suppose a file named sample.sql contains some SQL commands that
you want to try out on a database named books. Then, you run psql with
the following command:

psql books < sample.sql

[use psql in this manner to create a database table.

Defining a table
To create a table named books, I edited a text file named makedb.sql and
placed the following line in that file:

/*
* Table structure for table 'books'
*/
CREATE TABLE books (
isbn CHAR(10) NOT NULL PRIMARY KEY,
title CHAR(80),
authorl CHAR(20),
author2 CHAR(20),
pubname CHAR(30),
pubyear INT,
pagecount INT
) \g

CREATE TABLE books is an SQL statement to create the table named books.
The \g at the end of the statement is a psq1 command. The attributes of the
table appear in the lines enclosed in parentheses.

If a table contains fixed data, you can also include other SQL statements
(such as INSERT INTO) to load the data into the table right after the table is
created.

To execute the SQL statements in the makedb.sql file that creates the books
table, I run psql as follows:

psql books < makedb.sql
Now the books database includes a table named books. (Okay, maybe I

should have named them differently, but calling them by the same name
seemed convenient.) I can now begin loading data into the table.
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Inserting records into a table

One way to load data into the table is to prepare SQL statements in another
file and then run psql with that file as input. For example, suppose | want to
add the following book information into the books table:

isbn = '0764541331"

title = 'Red Hat Linux 9 Professional Secrets'
authorl = "Naba Barkakati'

author2 = NULL

pubname = 'Wiley Publishing, Inc.'

pubyear = 2003

pagecount = 1070

Then, the following SQL statement loads this information into the books
table:

INSERT INTO books VALUES

('0764541331"', 'Red Hat Linux 9 Professional Secrets',
"Naba Barkakati', NULL,

"Wiley Publishing, Inc.', 2003, 1070) \g

On the other hand, suppose you have the various fields available in a differ-
ent order (than the order in which the table’s attributes are defined by the
CREATE TABLE statement). In that case, you can use a different form of the
INSERT INTO command to add the row, as shown in the following example:

INSERT INTO books (pubyear, authorl, author2, title,
pagecount, pubname, isbn) values

(1996, 'Naba Barkakati', NULL, 'Linux SECRETS', 900, 'IDG
Books Worldwide', '156884798X')\g

Essentially, you have to specify the list of attributes as well as the values and
make sure that the order of the attributes matches that of the values.

If [ save all INSERT INTO commands in a file named additems.sql,Ican
load the database from the psql command line by using the \ i command
like this (type psql books to start the PostgreSQL client):

books=> \i additems.sql

Ouerying the database

You can query the database interactively through the psql interactive pro-
gram. (Of course, you do have to know SQL to do this operation.) For exam-
ple, to query the books database, I start the SQL client with the following
command:
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psql books

Then I type SQL commands at the psql prompt to look up items from the
database. When done, | type \q to exit the psql program. Here’s an example
(the bold text is what I typed in a terminal window):

books=> select isbn, title from books where pubyear > 2002 \g
isbn | title
,,,,,,,,,,,, m m m .
0764542583 | Red Hat Linux Fedora A11-in-One Desk Reference For Dummies
0764541331 | Red Hat Linux 9 Professional Secrets
(2 rows)
books=> \q

To find out more about administering and using PostgreSQL, visit www .
postgresql.org/docs/ and look for links to the latest version of online
PostgreSQL documentation.

Multimedia Applications

Fedora Core includes quite a few multimedia applications — mostly multime-
dia audio players and CD players, but also applications for using digital cam-
eras and burning CD-ROMs. To play some other multimedia files (such as
MPEG video), you have to download and install additional software in your
Fedora Core system. Here’s a quick sketch of a few typical multimedia tasks
and the applications you can use to perform these tasks:

4+ Using digital cameras: Use the Digital Camera tool to download photos
from your digital camera in Fedora Core.

4+ Playing audio CDs: Use one of many audio CD players that come with
Fedora Core.

4+ Playing sound files: Use Rhythmbox or XMMS, multimedia audio play-
ers (you have to download some additional software to play MP3 files
with Rhythmbox or XMMS). You can also download other players from
the Internet.

4 Burning a CD: Use X-CD-Roast to burn CDs.

Using a digital camera

Fedora Core comes with gtkam — a digital-camera application you can use
to download pictures from digital cameras. gtkam is a GUI front end to the
gPhoto2 command-line application that works with many different makes
and models of digital cameras. Depending on the model, the cameras can
connect to the serial port or the Universal Serial Bus (USB) port. Visit the
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gPhoto Web site (www.gphoto.org/proj/libgphoto2/support.php) for
the latest list of supported cameras.

To use gtkam with your digital camera, follow these steps:

1.

Connect your digital camera to the serial port or USB port (whichever
interface the camera supports) and turn the camera on.

Choose Main Menu~ Graphics~>Digital Camera Tool to start gtkam.
From the gtkam menu, choose Camera>Add Camera.
In the dialog box that appears, click Detect.

If your camera is supported, the camera is detected. If not, you can try
an alternate method that [ describe at the end of these steps.

gtkam displays a camera icon and the camera name on the left panel.

Double-click the camera icon to download and view thumbnail pic-
tures in the right panel.

Click the thumbnails to select the images you want to download; then
choose File>Save or click the Save button on the toolbar.

gtkam then downloads the images and places each image in a separate
file in your home directory. You can now edit the photos in the GIMP or
your favorite photo editor.

Don’t despair if gtkam does not recognize your digital camera. You can still
access the digital camera’s storage media (compact flash card, for example)
as a USB mass storage device, provided your camera supports USB Mass
Storage. To access the images on your USB digital camera, follow these
steps:

1. Read the camera manual and use the menu options of the camera to

set the USB mode to Mass Storage.

If the camera does not support USB Mass Storage, you cannot use this
procedure to access the photos.

Connect your digital camera to the USB port using the cable that came
with the camera and turn the camera on.

This causes Linux to detect the camera, create the /mnt/camera direc-
tory, and add a line to the /etc/fstab file so that you can easily mount
the camera’s storage media on the /mnt/camera directory.

To see if the camera was detected, type the following command in a
terminal window:

cat /proc/bus/usb/devices
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The output shows your camera as a mass storage device. For example, |
get the following output when I connect my Nikon Coolpix 2500 as a USB
mass storage device:

Bus=01 Lev=00 Prnt=00 Port=00 Cnt=00 Devf= 1 Spd=12 MxCh= 2
Alloc= 0/900 us ( 0%), #Int= 0, #Iso= 0

Ver= 1.00 C1s=09(hub ) Sub=00 Prot=00 MxPS= 8 #Cfgs= 1
Vendor=0000 ProdID=0000 Rev= 0.00

Product=USB UHCI Root Hub

SerialNumber=fcc0

#1fs= 1 Cfgf= 1 Atr=40 MxPwr= OmA

Iffl= 0 Alt= 0 #EPs= 1 C1s=09(hub ) Sub=00 Prot=00 Driver=hub
Ad=81(1) Atr=03(Int.) MxPS= 8 IvI=255ms

Bus=01 Lev=01 Prnt=01 Port=00 Cnt=01 Devf= 2 Spd=12 MxCh= 0
Ver= 1.10 C1s=00(>ifc ) Sub=00 Prot=00 MxPS= 8 #Cfgs= 1
Vendor=04b0 ProdID=0108 Rev= 1.00

Manufacturer=NIKON

Product=Nikon Digital Camera E2500

SerialNumber=000003365943

#1fs= 1 Cfgf= 1 Atr=cO MxPwr=OmA

Iff= 0 Alt= 0 #EPs= 2 C1s=08(stor.) Sub=06 Prot=50 Driver=usb-storage
Ad=04(0) Atr=02(Bulk) MxPS= 64 IvI=0ms

Ad=83(1) Atr=02(Bulk) MxPS= 64 Iv1=0ms

*

*
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All the lines starting with the second T: line pertain to the Nikon Coolpix
2500 camera. You can see some of the details in the output, such as man-
ufacturer name and camera model.

Mount the camera’s storage media by typing the following command:
mount /mnt/camera

A camera icon appears on the GNOME desktop.

Double-click the camera icon on the GNOME desktop.

The camera’s contents appear in a Nautilus file manager window. You
can double-click the folders and find the one that contains the photos.
Typically, these digital photos are JPEG files with cryptic filenames that
carry the . jpg extension. In the default view, Nautilus displays thumb-
nails of the photos, so you don’t have to worry about the cryptic
filenames.

Click to select the photos and copy them to your hard disk.

You can also type the cp command in a terminal window to copy all or
some selected images to a directory on your hard disk. For example, to
copy all JPEG photos from the camera to the current directory, type

cp /mnt/camera/*.jpg
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Figure 4-2:
Play audio
CDs with
the GNOME
CD Player.

7. Wh