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Linux distribution is basically the sum of the things that you need to run Linux on your com-

puter. There are many different Linux distributions, each with their own target audience, set of

features, administrative tools, and fan club, the latter of which is more properly known as a user
community. Putting aside the downright fanatics, most of the members of the user community for any
Linux distribution are people who just happen to find themselves using a distribution for one reason or
another. These reasons range from what they’ve heard from friends, what CD or DVD came with a Linux
magazine that they bought, to what Linux book they happened to buy.

Ubuntu Linux is the most exciting Linux distribution in years. Ironically, while Ubuntu itself is indeed
new, it also comes with a respectable Linux pedigree. Ubuntu has direct roots in one of the oldest and
best-known Linux distributions available, the Debian GNU/Linux distribution. The folks who initially
created and supported Ubuntu, Canonical Ltd., started out as Debian fans who wanted a faster-moving,
more up-to-date distribution than Debian provided. So, in the spirit of Linux and the Open Source
movement, they made their own distribution, Ubuntu Linux, by incorporating the best of Debian, other
Linux distributions and open source applications, and added their own special sauce.

Ubuntu means “humanity to others.” For the people who use and bring you Ubuntu Linux, this is not
just a name with touchy-feely overtones. The special sauce in Ubuntu is a social and business commit-
ment to Ubuntu users everywhere. Ubuntu releases occur regularly, every six months, and support and
updates for any Ubuntu release are available for a minimum of eighteen months after that. More about
that it in the first chapter, where you'll read more about Ubuntu, its philosophy, its community, and why
the sum of those makes Ubuntu different than any other Linux distribution.

In a nutshell, Ubuntu is a Linux distribution for people. While reading this book, you'll see that there
are plenty of excellent technical reasons for using Ubuntu, even if you're a hard-core Linux propeller
head. However, that’s not the point of Ubuntu—Ubuntu is for people who want to use their computers
and need a solid software foundation for doing so. Whether your focus is on writing code or surfing the
Web, sending and receiving electronic mail, working with your digital photographs, watching DVDs, lis-
tening to music, and so on, Ubuntu offers the software that you need to do what you want to do.

Like any Linux distribution, you can freely download and install Ubuntu, but it gets even better. This
book includes a CD of the latest Ubuntu Desktop CD at the time this book was published, but new ver-
sions may be available by the time you buy the book. If you don't have access to a CD burner, need a ver-
sion of Ubuntu for a non-x86 system, or simply don't have the time, the Ubuntu folks will send you CDs
that you can either use to install or test-drive Ubuntu on your current computer system. Thats more than
free—it’s revolutionary! Downloadable copies of Linux distributions are nothing new, but sending people
physical CDs if they need them shows that Ubuntu Linux is more than just another Linux distribution—
the Ubuntu folks are Linux devotees on a mission. And you and I are the lucky winners.

Who Should Read This Book

If you're reading this in a bookstore and are unsure about which Linux distribution to get started
with, or whether to use Linux at all, this book is for you. Ubuntu is a complete, visually friendly, and
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community-oriented distribution that makes it easy for you to get started using Linux. Ubuntu is designed
to be a distribution for users, but as you'll see throughout this book, you can do anything that you want
with it, from running your desktop to running servers and network services for the enterprise, thanks to the
inherent power of Linux. Ubuntu comes with a tremendous selection of up-to-date software, and plenty
more is quickly downloaded and installed thanks to its easy-to-use administrative tools. Ubuntu is fre-
quently updated, and there is no such thing as a Linux virus or “accidentally-installed spyware.” Linux is
inherently secure.

Ubuntu’s rich user community is a big win for new and existing Ubuntu users. There are places to ask ques-
tions and actually get answers. People seem to want to help. The Ubuntu forums and mailing lists are a live,
constant demonstration of the philosophical and social aspects of Ubuntu, which are discussed in Chapter 1.
In a nutshell, every Linux distribution has fans, devotees, forums, and mailing lists, but Ubuntu’ are the
most exciting, usable, and useful that I've ever seen in my years of using Linux. You can feel the excitement.
Ubuntu brings the promise of Internationalization alive—you can get versions of Ubuntu for many languages
and character sets, and more are actively on the way.

If you're already using Ubuntu, this book should be equally useful to you because it explains how to use the
standard applications provided with Ubuntu, how to do common system configuration and system admin-
istration tasks, and so on. If you're already using Ubuntu on your desktop and do more with it, this book
clearly explains how to install common servers for file-sharing, electronic mail handling, Web servers, and
much more.

How This Book Is Organized

Ubuntu Linux Bible is organized into four parts.

Part I: Getting Started with Ubuntu Linux

The first part of this book provides background information about Ubuntu Linux, including instructions on
installing it on your machine or simply taking it for a test drive from a Live CD. Chapter 1 introduces
Ubuntu, the Ubuntu philosophy, and explores the Ubuntu community and the various Web sites where you
can get information and assistance in using and configuring Ubuntu (if you need help NOW, rather than
simply reading this book). Chapter 1 also discusses some of the main reasons why Ubuntu is the right
Linux distribution to use, and compares its capabilities against several other popular Linux distributions.
Chapter 2 explains how to install Ubuntu as your only operating system or as an alternate operating system
on an existing computer system if you can't live without whatever you're already using. Chapter 3 explains
how to experiment with Ubuntu even if you don't have a computer system or disk space to spare, thanks to
the freely downloadable Ubuntu Live distribution, which boots on any modern PC but doesn’t require any
changes to that system.

Part I1: Ubuntu for Desktop Users

Part II explores the rich set of applications that are available for Ubuntu and explains how to use them to
accomplish the kinds of things that people use modern personal computers for—reading and sending e-mail;
surfing the Web; creating documents and spreadsheets; playing games; and playing and managing audio
CDs, online music files, and DVD movies. Chapters 4, 5, and 6 provide a basic discussion of Linux and Unix
fundamentals if you are curious about using a command line, give you an overview of the graphical user
interface provided by Ubuntu, and generally explain how things are organized on your Ubuntu system.
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Chapters 7 through 14 are task-oriented discussions of common tasks, such as editing files, reading and
sending mail, surfing the Web, printing things, working with multimedia, spreadsheets, presentations, and so
on. Chapters 15 and 16 discuss how to share and transfer files with other computer systems that are on your
local network or anywhere on the Internet. Chapter 17 focuses on how to connect your Ubuntu system to
your PDA and share and synchronize information. This part concludes with Chapter 18’ discussion of appli-
cation development on Ubuntu, highlighting standard GNU/Linux development tools such as compilers,
automatic build tools, graphical Integrated Development Environments, and source code control systems.

All of which are free, of course.

Part IlI: Ubuntu for System Administrators

Anyone who sets up their computer to connect to the network, enable users to log in, and so on is an official
junior system administrator as far as 'm concerned. This part explains how to do all of the system adminis-
tration tasks that any home user will want to do, but also explores all of the system administration tasks
that you or any other administrator will need to do when using Ubuntu in a business setting. This section
explains what actually happens when your Ubuntu system boots, introduces how Linux systems help you
protect your personal files and directories, and discusses ways of backing up and restoring files. Chapter 19
discusses the Linux boot process in detail to help you incorporate new procedures into the boot process and
make it easier for you to diagnose problems if they occur. Chapter 20 tells you how to keep your system up-
to-date and how to locate and install new software. Chapter 21 discusses standard (users and groups) and
advanced (ACLs) security on your Ubuntu system, in terms of both protecting files from unauthorized
access and maximizing file sharing. Chapter 22 discusses how to back up your existing system so that you
can safeguard your important projects and easily restore accidentally deleted files. Chapter 23 explains how
to add new hardware to your Ubuntu system if you run out of space, need faster graphics, or need anything
to upgrade your machine. Chapter 24 discusses network security and how to protect yourself from crackers
and other local or network vandals. This part concludes with Chapter 25, which explains how to use
Ubuntu on laptops, other wireless systems, and with common wireless devices such as keyboards, mice,
and even headphones.

Part IV: Configuring Servers on Ubuntu

Part IV discusses how to set up servers that provide basic network and Internet services on any network
that you're connected to. Separate chapters discuss how to set up a Web server, select and configure a mail
server, use your Ubuntu system as a centralized print server, provide basic file-sharing and print services to
Microsoft Windows systems on your network, and set up servers such as DNS, DHCP, and NFS.

Conventions Used in This Book

Many different organizational and typographical features throughout this book are designed to help you get
the most of the information.

Whenever the authors want to bring something important to your attention the information will appear in a
Caution, Note, Tip, or Warning.

7 This information is important and is set off in a separate paragraph with a special icon.

N\
: G DR Cautions provide information about things to watch out for, whether simply inconvenient or
potentially hazardous to your data or systems.
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T Notes provide additional, ancillary information that is helpful, but somewhat outside of the
current presentation of information.

[ Tips generally are used to provide information that can make your work easier—special short-
@ cuts or methods for doing something easier than the norm.

B The information Warnings provide advise you about the serious consequences of performing the
% procedure or activity described—whether to you, to your data, or to your hardware or software.

Getting an Ubuntu CD-ROM

Most books have a section in the Preface called “About the Companion CD-ROM(s),” and I don’t want to
disappoint you. This book includes a copy of the latest and greatest Ubuntu Desktop CD that was available
when this book was published. This Ubuntu Desktop CD lets you experiment with Ubuntu Linux on an
existing system (without changing anything) or use a simple graphical installer to install Ubuntu Linux
permanently on a Pentium-class personal computer system. I'll discuss test-driving and installing Ubuntu
Linux using this CD in more detail in Chapter 2. Other Ubuntu Linux CDs are available for different
Desktop platforms (PowerPC, 64-bit PC, and SPARC) and for special purposes, such as installing servers,
installing Ubuntu in alternate or OEM (Original Equipment Manufacturer) modes, and more—getting

and installing these is discussed in Chapters 2 and 3.

As discussed in Chapter 1, new versions of Ubuntu are released every six months, so if a new version is
available by the time you read this, you can always either download that from the Ubuntu Web site or
request an official copy by going to https://shipit.ubuntu.com/, creating an account, and provid-
ing your surface address and wish list. The latest Ubuntu distribution will be winging its way to your house
or apartment, but this book will still be quite useful to you.

Of course, if you have a CD burner and you don't want to wait, you can always download an image of the
latest Ubuntu Desktop, Server, or Alternate releases from one of the Web sites listed at www . ubuntu
linux.org/download/. If you already know what you're doing with Linux and want to run Ubuntu with
KDE (go figure), see www . kubuntu. org. Similarly, if you already know what you're doing with Linux and
want to squeeze the most out of your hardware by using the lightweight Xfce desktop with Ubuntu, see
www . xubuntu. org. These alternate versions of the Ubuntu Project are discussed in Chapter 1.
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ersonal computers and their operating systems have come a long way since
the late 1970s, when the first home computer hit the market. At that time,
you could only toggle in a program by flipping switches on the front of the
machine, and the machine could then run that program and only that program
until you manually loaded another, at which time the first program was kicked
off the system. Today’s personal computers provide powerful graphics and a
rich user interface that makes it easy to select and run a wide variety of software
concurrently.

The first home computer users were a community of interested people who just
wanted to do something with these early machines. They formed computer clubs
and published newsletters to share their interests and knowledge —and often the
software that they wrote for and used on their machines. Sensing opportunities
and a growing market, thousands of computer companies sprang up to write and
sell specific applications for the computer systems of the day. This software ranged
from applications such as word processors, spreadsheets, and games to operating
systems that made it easier to manage, load, and execute different programs.

Though the power and capabilities of today’s personal computers is light-years
beyond the capabilities of those early machines, the idea of writing software and
freely sharing it with others never went away. Though it never got much press
because nobody was making money from it, free software (and often its source
code) has continued to be available from computer clubs, bulletin boards sys-
tems, and computer networks such as today’s Internet. The free software move-
ment finally blossomed with three seminal events:

B the creation of the GNU Project ( www . gnu . org) by Richard Stallman
in 1983, a project dedicated to developing software whose source code
would always be freely available

B the announcement of the Free Software Foundation (FSF) (www
.£sf.org), initially dedicated to fundraising for the GNU project
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W the introduction of a free operating system project in 1991 that came to be known as Linux, by a
Finnish computer software student named Linus Torvalds

The book that you hold in your hands wouldn't exist without these three events, the resulting shockwave of
independence and empowerment, and the perpetuation of the community spirit throughout the computer
industry that these events (and many related ones) caused. Sometimes, if you're lucky, the more things
change, the more they stay the same.

The operating system and applications discussed in this book are free, and their source code is freely avail-
able. Anyone who wants to can build, install, and run them. A huge online community of users has sprung
up around them, including specialized groups who create easily installed sets of this software, known as
Linux distributions. This chapter explores the philosophy, community, and history behind one of the
newest, and arguably the best, of these easily obtained, easily installed, and easy-to-use free software envi-
ronments, known as the Ubuntu Linux distribution.

Background

The emergence of Linux, a freely available operating system, is a landmark event in modern personal com-
puting. Today, Linux is arguably the most popular operating system in use for server environments, and is
quickly gaining significant numbers of users as a personal computer operating system for home use. The
following two sections provide some background on Linux if you're just considering adopting it or are unfa-
miliar with some standard Linux terms such as the idea of a Linux distribution. If you're already familiar
with Linux and are interested in Ubuntu as your Linux distribution of choice, you can skip this section and
go directly to “Introducing Ubuntu Linux.”

Why Use Linux?

Presumably, you've bought this book because you want to use Linux, but if you're just reading to find out
why you might want to do so, some common reasons for using Linux are the following:

B Powerful, modern design: Linux was designed from the ground up to enable you to run multi-
ple programs at the same time and to provide services that your computer and others can use.
Most other desktop computer operating systems, such as Microsoft Windows, started out as small
operating systems that could run only one program at a time, and they have been trying to catch
up ever since.

B Freely available source code means no lock-in to a single vendor: Regardless of the operating
system that you're currently using, you may have encountered problems with applications or the
way things worked. However, if you're using an off-the-shelf operating system from Microsoft or
Apple, you can get fixes and updates only from Microsoft or Apple. Linux is open and free, so if
you don't like the way that Red Hat’s Linux works, how much it costs, or the type of customer
support that’s available, you can always switch to Novell's SUSE Linux, Mandriva Linux, or
(preferably) to Ubuntu Linux.

B Thousands of free, powerful applications: Need a word processor? Download and install
OpenOffice Writer, AbiWord, Kwrite, or dozens of others. Need a database? Download and install
MySQL, PostgreSQL, or many others. Need to create graphics or manipulate digital photographs? It
doesn't get much better than GIMP (GNU Image Manipulation Program). If anything, a problem
with Linux can be that you have too many choices, none of which cost money.
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B Support for standards: Linux and Linux applications are designed to support standards, because
standards are the language of free intellectual commerce. Linux applications support modern
application and data formats for audio, multimedia, document formatting, spreadsheet data, and
many more. Because Linux is open and free, there can be no such thing as a proprietary Linux
data or application format. This not only fosters data exchange between Linux applications, but
also guarantees that you'll always be able to get to your data.

B Lower total cost of ownership: If you want to use Linux on your desktop or throughout your
business, its free to obtain and there are legions of Linux wizards available who can help you do
whatever you want with it. There are no licensing fees — if you need to pay for something, you can
pay for updates and support from the vendor of your Linux distribution.

B Stable, powerful, and virus-free: Linux is a mature, multiuser system that is dependable, stable,
has built-in security and is immune to viruses except through system administration slipups.

It used to be the case that using Linux required some amount of special knowledge, but that’s basically not
the case any longer. Linux distributions such as Ubuntu make Linux easy — or, more properly, they make
Linux invisible. As you'll see throughout the rest of this book, Ubuntu Linux provides an easy-to-use oper-
ating system and all of the applications that you need to do almost anything. The goal of this book is to
explore Ubuntu Linux, explain how to have fun and get work done with it, and to provide any special
details, insights, or knowledge that you might need. Shhh! Your grandmother doesn’t have to know that
she’s running Linux.

What Is a Linux Distribution?

If you've been curious about Linux for a while, you've probably noticed that a bewildering number of differ-
ent versions of it seem to be available. Computer magazines and Linux-related Web sites discuss Red Hat
Linux, SUSE Linux, the Novell Linux Desktop, Fedora Core Linux, and many other things ending in Linux,
each available from a different company or organization. Understanding exactly what people mean when they
say “Linux” is the key to understanding how so many different versions of the same thing can be available,
but that requires a little insight into how personal computers actually work from the software point of view.

When you install an operating system such as Linux, Microsoft Windows, or Apple’s Mac OS X on your
computer system, you're installing some amount of software that is invisible to any regular user because

it runs behind the scenes. This software handles scheduling, starting, and stopping different programs,
communicating with your computer’s hardware, handling communications with peripherals such as your
printer, and so on. This is generally known as system software because regular users don't directly interact
with it, but it needs to be present and running to provide the services that application software relies on.
The core piece of this system software is usually referred to as a kernel because it is the central piece of the
operating system and everything else builds upon the fundamental services that it provides.

By itself, a kernel isn't very interesting— people don’t actually want to run a kernel, they want to run appli-
cations. These applications depend on services that are provided both by the kernel and by other system
software. For example, if you want to print a file, whatever application you're using needs to create a ver-
sion of your file that is formatted in a way that your printer understands, and then schedule that file for
printing. Another piece of software handles sending the formatted file to the printer, making sure that the
file prints correctly, and so on.

In popular usage, “Linux” is the collective name for an operating system kernel and its associated applica-
tions. In reality, Linux is technically the name of just the kernel — most of the applications that anyone uses
with Linux come from other free software projects. A Linux distribution is the correct term for a Linux kernel,
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a set of applications that can run on top of it (regardless of where they come from), and a tool to install every-
thing and configure your system. Each company or organization that provides a Linux distribution is taking
advantage of the open source nature of the Linux kernel and the applications that run on top of it by putting
together the “right” version of the Linux kernel with what they view as the “right” collection of core applica-
tions that anyone would want to run on top of it.

] Because many of the key applications that systems running the Linux kernel depend upon have
. S8 their roots in the GNU prolect the historically proper way of referring to a Linux distribution
isasa GNU/Llnux distribution. However, given the number of other projects that have made huge contribu-
tions to today’s Linux distributions, this book simply refers to the term as Linux distributions, rather than as
GNU/GNOME/KDE/TeX/your-favorite-project-here/ Linux distributions. This, in no way, minimizes the fun-
damental and huge contributions that the GNU projects and the FSF have made to modern computing. I’'m
an FSF member, and strongly suggest that you should be one, too. See www . £sf.org/associate for
details. It’s always a good idea to support the things that you believe in (and depend on).

Of course, getting a CD or DVD that just contained a bunch of software would be next to useless without
some easy way of installing it, configuring it so that it works with your particular computer system (identi-
fying peripherals, setting it up to communicate over your network or with your ISP, creating user accounts,
and so on). Therefore, anyone who puts together a Linux distribution also provides a tool for installing and
configuring the system, which is generally what runs when you boot from a Linux CD or DVD for the first
time. This installation and configuration tool generally leverages a package management system that makes
it easy to add or remove sets of related applications, identifying dependencies between different software
components to ensure that the applications that you install will actually execute correctly.

Linux distributions are the key to understanding how Linux can be free and sold at the same time. The
source code for the Linux kernel and open source applications is indeed freely available from thousands

of sites on the Internet. Anyone who wants it can get it, but putting it all together in an easily installable,
usable form is another thing entirely. When people sell a Linux distribution, they are basically just charging
you for the media that it comes on, the time and effort that they invested in putting it all together, and (in
some cases) “charging in advance” for any customer support that you might need if you encounter installa-
tion or initial configuration problems.

Developing Linux distributions and making them widely available has been critical to the adoption of Linux
as an operating system because these distributions have made it possible for people to actually install and
use Linux, the GNU utilities, and so on.

Introducing Ubuntu Linux

Ubuntu Linux is a Linux distribution founded in 2004 and focused on the needs of end users. Ubuntu
Linux is the product of the Ubuntu project sponsored by Canonical, Ltd. (www.canonical.com), a company
founded by Mark Shuttleworth, a successful South African entrepreneur, long-time Debian Linux developer,
and general open source advocate. Ubuntu is a Debian-based Linux distribution (more about that later in
this chapter) that uses a graphical user interface known as GNOME as its desktop environment. (GNOME is
discussed in detail in Chapter 5, “Using the GNOME Desktop.”) Sister projects to Ubuntu include Kubuntu,
a version of Ubuntu that uses the KDE desktop environment instead of GNOME, Xubuntu, a version of
Ubuntu that uses the lighter-weight Xfce desktop, and Edubuntu, a version of Ubuntu that focuses on edu-
cational applications and popularizing the use of Linux in schools.

Everything has to have a name, but what is the Ubuntu in Ubuntu Linux? Not too surprisingly, the Ubuntu
Linux Web site puts it best:
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Ubuntu is an ancient African word, meaning “humanity to others.” Ubuntu also means “I am what I am
because of who we all are.” The Ubuntu Linux distribution brings the spirit of Ubuntu to the software world.

Although that may be a bit touchy-feely for some, it’s hard to argue with success and commitment. In 2005,
its first year of availability, Ubuntu Linux received awards such as the Linux Journal’s Reader’s Choice award,
Tux Magazine’s Reader’s Choice 2005 for Favorite Linux Distribution award, Ars Technica’s Best Distribution
award, the UK Linux & Open Source Industry’s Best Distribution award, and the Linux World Expo’s Best
Debian Derivative Distribution award. Not too shabby for the new distribution on the block.

Aside from its technical excellence and usability (and some good funding thanks to Mark Shuttleworth),
much of the success to date of Ubuntu Linux is due to the fact that its creators and proponents are not just
the traditional Linux fanatics, but are genuinely committed to creating and promoting a usable and easily
managed Linux distribution for end users all over the world.

The Ubuntu Manifesto

The Ubuntu Manifesto is a mission statement phrased in the classic manifesto form much beloved of artistic
and political movements. The Ubuntu Manifesto is available online in the Philosophy section of the Ubuntu
Web site (www.ubuntulinux.org/ubuntu/philosophy). Its core ideas are the following:

B Every computer user should have the freedom to run, copy, distribute, study, share, change, and
improve their software for any purpose, without paying licensing fees.

B Every computer user should be able to use their software in the language of their choice.

B Every computer user should be given every opportunity to use software, even if they work under
a disability.

The first bullet is largely a clear restatement of the goals of open source software in general, but the second
and third bullets are two of the big drivers for the success of Ubuntu.

Internationalization is the term for producing software that is capable of displaying all prompts, dialogs, sys-
tem messages, and so on, in any user’s native language and any specific character set used with that language.
The term internationalization is such a mouthful that it is frequently referred to as i18n because the word
internationalization consists of the letter “i” followed by 18 letters and ends with an “n.” The two aspects of
i18n are translation, ensuring that versions of operating system and application messages and text are avail-
able in other languages, and localization, which ensure that messages and text can be displayed in a language’s
native character set(s). Amusingly, localization is often referred to as 110n.

Linux and its applications have been focused on 118n for years, thanks to initiatives such as the Linux
Internationalization Initiative (www.1i18nux.net/, known as Lil8nux) and the Free Standards Group’s
Open Internationalization Initiative (www . openil8n.org/). These initiatives focus on ensuring that open
source applications take 118n into account when developing, maintaining, and enhancing code. Many of the
structural enhancements to the last few releases of desktop environments such as GNOME and KDE have
been related to making sure that these environments and their applications support different languages and
character sets.

The key to successful internationalization is two-fold —not only do applications and graphical environments
need to support multiple languages and character sets, but the translations of prompts, dialogs, and system
messages have to be available. Ubuntu’s focus on a truly usable Linux distribution for an international audi-
ence has helped it become a hub for translation and localization work in Linux (www . ubuntulinux.org/
community/participate#110n) and GNOME (its primary graphical environment — more about that
later) through an online translation system known as Rosetta (https://launchpad.net/rosetta),
documentation translation efforts, active mailing lists, and other resources.
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" For additional information about Linux Internationalization, see additional Web resources such

&8 as the i18nGurus’ Linux Internationalization Resources page at www . 118ngurus.com/
docs/984813514 .html and the Linux Internationalization HOWTO, available online at sites such as
http://home.no.net/david/i18n.php.

Although many of the structural enhancements to the last few releases of desktop environments such as
GNOME and KDE have been related to internationalization, a great deal of work has also been done to
make Linux graphical environments easier to use by people with disabilities. Ensuring that graphical appli-
cations provide keyboard or gesture shortcuts for all menu commands and dialog interaction has been a
growing focus area for GNOME, KDE, and graphical application development. Ubuntu’s emphasis on
usability is a boon to all computer users, regardless of whether or not they have a physical disability.

I For additional information about Linux Accessibility projects and usability awareness, see addi-
; tional Web resources such as the Linux Accessibility HOWTO (www . t1dp . org/HOWTO/
Access1b111ty HOWTO/), the Linux Developers Accessibility HOWTO (http://larswiki
.atrc.utoronto.ca/wiki), and the Linux Accessibility Resource Site (http://larswiki.atrc
.utoronto.ca/wiki).

Ubuntu Linux Release Schedule

Given the pace of open source software development, it’s important for anyone who depends on a Linux
distribution to be able to get the latest and greatest kernels and versions of software packages. Kernel and
associated device driver improvements provide security fixes, facilitate the use of the latest hardware,

and often provide performance improvements in the handling of existing devices and protocols. The latest
versions of software packages typically provide improvements in both capabilities and usability. Because the
open source community model virtually guarantees that thousands of improvements are in progress at

any given moment, delivering an integrated and tested version of the latest and greatest Linux kernel and
supported software packages is a complex task, but is one that is extremely important to the success and
widespread adoption of any Linux distribution.

The Ubuntu folks deliver a fresh Ubuntu release every six months. These regular releases provide an up-to-
date and tested kernel and a well-tested, integrated set of user software including the X Window system
release from x.org, the latest stable GNOME desktop, and core Linux and GNOME applications including
Ubuntu-specific applications and customizations.

A regular release schedule is something that is unique in the Linux space, and has led to a unique approach
to version numbering for Ubuntu releases. Traditional software releases are numbered according to major
and minor release numbers, where the major release number is essentially arbitrary and generally indicates
some major upgrade in functionality. For example, in traditional release numbering, version 4.2 is the
minor release of version 4 of the software that follows version 4.1. Ubuntu uses major release numbers that
identify the year in which the software was released, and what appear to be the minor numbers actually
represent the month in which the release was made. Therefore, version 6.06 is the Ubuntu release from the
sixth month of 2006. In typical, lighthearted Linux fashion, each Ubuntu release also has a nickname.
Ubuntu releases at the time that this book was written were the following:

B 4.10: Warty Warthog (October, 2004)

5.04: Hoary Hedgehog (April, 2005)

5.10: Breezy Badger (October, 2005)

6.06: LTS (Long Term Support): Dapper Drake (June, 2006)

|
|
|
B 6.10: Edgy Eft (October, 2006)
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This is a refreshing approach to version numbering, especially in the open source space where software is
essentially under continuous development. Not only does it make it possible for users and system adminis-
trators to predict and schedule system updates to their systems, but it also makes it easy to identify the
vintage of existing, installed systems without consulting a reference text or the Web.

Ubuntu Update and Maintenance Commitments

The frequency with which a distribution is released is important to any user in order to guarantee that they
have access to the latest and greatest system and application software. However, for any business that is
interested in the power, cost savings, and flexibility of Linux, the period of time in which a release will be
updated and maintained is even more important. Many businesses have hundreds or thousands of com-
puter systems. Businesses with substantial infrastructure on top of deployed systems need to spend signifi-
cant time testing updates and new releases before they can even think about rolling them out to all of their
computer systems. Once testing is complete, the physical act of updating deployed systems takes significant
time, which literally translates into money in terms of MIS and IT personnel.

By default, security updates for each Ubuntu release are issued for 18 months after the release date — after
that date, existing security updates are still available, but there is no guarantee that new updates for that
release will be provided. To address the longer-term requirements of commercial Ubuntu users, Mark
Shuttleworth and Canonical, Ltd., the founders and sponsors of Ubuntu Linux, formed and funded the
Ubuntu Foundation in mid-2005. The Ubuntu Foundation employs some of the core Ubuntu community
members to help guarantee the success and continuity of the Ubuntu development and release process. One
aspect of the Ubuntu Foundation is an increased commitment to maintenance and updates. Ubuntu version
6.06 was the first Ubuntu Linux release to benefit from this when the Ubuntu Foundation announced that
Ubuntu version 6.06 would be supported for three years on the desktop and five years on the server, dou-
bling the standard 18-month support commitment that is a backbone of Ubuntu. The acronym LTS, for
Long Term Support, was added to its release number to highlight that fact.

Given the pace of hardware and open source software development, Ubuntu’s regular release schedule and
long maintenance commitment helps ensure that Ubuntu users always have stable, secure, and up-to-date
versions of the software that they depend on. It also provides a firm update and support commitment that is
mandatory for the successful commercial adoption of Ubuntu.

Ubuntu and the Debian Project

Debian is one of the longest-lived Linux distributions available, and is the Linux distribution that is the con-
ceptual parent of Ubuntu Linux. Debian is pronounced Deb’-ian, with a soft e, and is a contraction of the
names of the founders of the Debian Project, Debra and Ian Murdock.

The Debian Project (www . debian. org) was founded in 1993 and has been delivering quality GNU/Linux
distributions ever since. Debian is well known for stable releases based on a huge collection of thoroughly
tested and completely integrated software packages. Unfortunately, the downside of balancing testing and
integration with keeping up with the pace of open source development has led to a painfully slow release
history — there have literally been years between official Debian releases. To be fair, three versions of the
current Debian release are always available: stable (the released version), testing (the candidate for the next
release), and unstable (the development version). However, many businesses (and users) are uncomfortable
with depending on something labeled testing or unstable. Providing a faster release process, focusing on spe-
cific core technologies such as the GNOME desktop interface, and providing a better structured mechanism
delivering software updates and notifying users of their availability are the key reasons why the Ubuntu
project was born.
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Some of the key ways in which the Debian and Ubuntu Linux distributions interact are the following:

B Ubuntu shares the software packaging format used by Debian, and also relies on the excellent and
impressive technologies that were pioneered by Debian for identifying and resolving dependen-
cies and relationships between different open source software packages.

B Ubuntu developers feed their changes and enhancements to open source packages back to the
open source community, but also provide them directly to the Debian developers responsible for
that package and even record patch information directly into the Debian bug-tracking system.
Bug fixes and related enhancements made by Ubuntu developers are delivered as they are made
during the Ubuntu release and testing process, not in a big bang fashion once an Ubuntu release
is complete. This is better for everyone.

B The Debian and Ubuntu distributions are based on a slightly different selection of open source
packages, but follow the same general organization of those packages into separate domains, as
explained in Chapter 20, “Adding, Removing, and Updating Software.”

The Debian and Ubuntu Linux distributions are closely linked, complementary distributions with different
goals. Ubuntu would not exist without the pioneering efforts and contributions of the Debian distribution,
but provides a more predictable distribution with better support channels for many users and enterprise
computing environments.

Why Choose Ubuntu?

As mentioned earlier in this chapter, in any recent computer magazine, and if you've ever looked at the
Linux section in your local bookstore, there are zillions of different Linux distributions. After all, it’s free,

so why not? Techies aside, most of the users of any Linux distribution are people who have heard that they
should be using a specific Linux distribution, got a free Linux CD for some distribution in a Linux magazine
that they bought, or happened to buy a book about a specific Linux distribution.

Ubuntu means “humanity to others,” but the title bar on their Web pages says “Linux for People,” and that’s
what Ubuntu is really about — a Linux distribution for people who want to get work done with a minimum
of fuss and bother. Never mind that it’s also a technically sophisticated Linux distribution with up-to-date
software. Does it do what I want to do?

The answer is unquestionably “Yes!” However, if you're unconvinced or find yourself in a cocktail party
Linux discussion, you may want more empirical data. Here are a few of the attributes of Ubuntu Linux that
make it an attractive distribution to just about anyone:

B Regular, up-to-date releases: The Linux kernel and the thousands of software packages that
comprise the Linux user and administrative environment are constantly being updated. As dis-
cussed earlier in this chapter, providing the latest and greatest kernel and application software on
a regular schedule is a fundamental principle of Ubuntu Linux.

B Commitment to quality: The quality of a Linux distribution hinges on two things: how good it is
in the first place, and the distributing vendor’s degree of commitment to fixing problems that
arise. In both cases, Ubuntu shines. Each release goes through extensive internal testing by the
Ubuntu team and extensive public testing of release candidates. Once a release occurs, updates
for that release are delivered for a minimum of eighteen months (as needed, of course).

B Community and commercial support: Much of the support for any Linux distribution comes from
its user community, and it’s hard to beat the passion and commitment of the Ubuntu community.
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However, just as no business can afford to depend on an operating system without a reasonable
maintenance commitment, no business can afford to depend on an operating system without some
chance of guaranteed support. As discussed later in this chapter, a complete spectrum of commercial
and community support is readily available for Ubuntu Linux.

B Easy retrieval and application of updates: The previous bullets have stressed the importance of
being able to keep installed Linux systems up to date. Ubuntu provides great tools that notify
users when updates are available and makes them easy to obtain and install. Ubuntu’s graphical
Update Manager and Synaptic Package Manager tools (discussed in Chapter 20, “Adding,
Removing, and Updating Software”) are the best examples of such tools that I have ever used.

B Focus on usability: Ubuntu defines itself as “Linux for People” and provides custom graphics,
window decorations, and color schemes designed to provide an attractive, usable desktop envi-
ronment for real people for personal use and to get work done. Like any other Linux distribution,
you can customize this extensively, even switching to any of a variety of other window managers
or desktop environments that are easily retrieved and installed through the Synaptic Package
Manager. Ubuntu uses the GNOME desktop environment by default, which is well known for its
support of and sensitivity toward accessibility requirements such as keyboard equivalents for
menus and menu commands.

B Focus on internationalization: For some people, it comes as a surprise that there are people liv-
ing on this planet who do not speak English, and that the languages that these people speak do
not use the English alphabet and character set. I wish that I were kidding. Ubuntu is extremely
focused on supporting translation efforts and providing a Linux distribution that people anywhere
on the planet can use in their native language, with their native character sets.

B Active and Involved Community: As I'll discuss in the next section, it's hard to conceive of a
more active, dynamic, and involved user community than that which surrounds Ubuntu. An
active and involved community translates into more places to ask questions, a better chance of
getting answers, and a more friendly experience when doing so.

As you can see from this list, Ubuntu focuses on solving many of the issues that plague other Linux distri-
butions or which make it difficult for new users to adopt Linux as their operating system of choice. Most
general-purpose Linux distributions would claim that they address the same sorts of issues, but in my expe-
rience, Ubuntu is exceptional in terms of delivering on them.

Installation Requirements

As Linux distributions have moved to the 2.6 kernel and Linux is becoming more and more popular, the
chances of your having hardware that is not supported by Ubuntu Linux grow less and less. This section
outlines the types of systems on which Ubuntu is supported, and the general hardware requirements for a
usable system.

Te R One of the best things about Linux is the wide range of systems types on which it is supported.
MJ,E Most Linux distributions, including Ubuntu, will run on older systems that would probably
otherwise be discarded or used as doorstops. However (and feel free to repeat this quote), software runs
slower on slower hardware. When running on older systems, you will probably want to use the command-
line interface or a lighter-weight graphical environment than the default GNOME (or KDE for Kubuntu)
desktops. Desktops such as Xfce or window managers such as Fluxbox and IceWM are popular and powerful
alternatives to GNOME and KDE. More about these in the section of Chapter 5 entitled “What's a Desktop?
Graphical Environments for Linux.”
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Supported System Types

Ubuntu is supported on any of the following types of systems:

B i386 or compatible processors from Intel, AMD, Cyrix, and so on

B G3 or better PowerPC (PPC) Apple Macintosh system

B 64-bit AMD or EM64T processors (which include the Athlon64, Opteron, and EM64T Xeon)
B Sun UltraSPARC systems

T At the time that this book was written, the Ubuntu 6.06 release for the UltraSPARC architec-
ture was still an unofficial release, though both Canonical and Sun have announced that

Ubuntu will be supported on UltraSPARC processors, highlighting the T1 (“Niagara”) processors used on sys-

tems such as the Sun Fire T1000 and T2000 servers.

Hardware Requirements

As with any computer software, you'll have a better experience if you install and use Ubuntu on the most
powerful system that you have available, but Ubuntu will technically still run fine (though slowly) on your
dusty 25 MHz i386. However, the American national slogan is eminently true here: “More is better.” Taking
off my Linux evangelist hat for a moment, you shouldn't really bother trying to install and run Ubuntu on
a system with a processor that runs slower than 166 MHz or which has less than 96MB of memory. I use a
system with exactly those characteristics for testing purposes (an old IBM ThinkPad 380XD that I just can’t
bear to part with), and GNOME is excruciating on that system. If you really need to run Ubuntu on such a
system, see the note earlier in this section about alternate graphical environments for low-speed or low-
memory systems.

The minimum hardware requirements for installing Ubuntu and having a reasonable user experience are the
following:

700 MHz or better processor

256MB of memory

CD-ROM drive

Ethernet interface

VGA graphics interface
B 3GB of available disk space

If your system satisfies or exceeds these, you're good to go. You can certainly install Ubuntu on slower sys-
tems or systems with less memory, but that’ like putting racing slicks on a Hyundai — you're not really
going to get the most out of the experience.

Time Requirements

The amount of time that it takes to install Ubuntu depends on the speed of your system, how you are con-
figuring that system, and the type of distribution that you're installing. Installing Ubuntu on a laptop that
already runs Microsoft Windows or Mac OS X and which you want to set up as a dual-boot machine may
take an hour or so. Installing any version of Ubuntu on a new machine can take less than half an hour. In
general, you should plan on spending an hour or two installing Ubuntu — I'm assuming that you’re not
going to complain if it takes less time than that.



The Ubuntu Linux Project _

Ubuntu CDs

The CD that is included with this book is the Ubuntu Desktop CD, which enables you to test-drive Ubuntu
on an existing computer system without changing anything, and which also provides a simple, easy-to-use
installer that enables you to install Ubuntu on that system permanently. Three different CDs for each fully
supported platform are actually available from the Ubuntu folks. These CDs and the capabilities that they
provide are the following:

B Desktop CD: The CD that is included with this book, this CD provides a bootable version of
Ubuntu Linux that enables you to run and experiment with Ubuntu without changing anything
on your existing computer system. This CD, known as a “Live CD,” also includes an easy-to-use
graphical installer that makes it easy for you to permanently install Ubuntu on your computer
system. Finally, this CD includes versions of some popular open source software, such as Open
Office, which you can install and use on a system running Microsoft Windows. For information
about using this CD, see Chapter 2, “Installing Ubuntu.”

Te o When running from the live CD, any work that you do, files that you create, and so on, will
M\{E be lost when you reboot your computer system unless you save it to another system over the
network or to removable storage such as a USB stick, removable hard drive, and so on. See the section of
Chapter 2 entitled “Using Desktop CD Persistence” for information on using a USB stick or other removable
media to automatically save and restore any changes that you make while running from the Ubuntu Desktop
CD, or see the “Accessing Your Hard Drive from the Desktop CD” and “Copying Files to Other Machines
Over a Network” sections of Chapter 2 for information about manually saving any work that you do while
running from the Ubuntu Desktop CD.

B Server Install CD: Enables you to install versions of Ubuntu Linux targeted towards machines
that are being used as servers. You can choose to install a generic server and add the server soft-
ware of your choice, or you can install a LAMP (Linux, Apache, MySQL, Perl) server where the
traditional packages required for a Linux Web server will be preinstalled. None of the versions of
Ubuntu installed from this CD include a graphical user interface, though you can always add one
subsequently. For more information about obtaining this CD and installing from it, see the section
of Chapter 3 entitled “Install Options on the Server Install CD.”

B Alternate Install CD: Enables you to install Ubuntu on systems with certain hardware characteris-
tics, or in specialized configurations. These include creating preconfigured systems for redistribution
by Original Equipment Manufacturers (OEM), upgrading existing systems without network access,
and setting up automated Ubuntu installations for multiple systems. Hardware-wise, the install
options on this disk enable you to install Ubuntu on systems that use Logical Volume Management
(LVM), use Redundant Arrays of Inexpensive Disks (RAID), where you want to install GRUB in a
location other than the Master Boot Record (MBR), or on systems with limited amounts of memory
(i.e., less than 192MB of RAM). For more information about obtaining this CD and installing from
it, see the section of Chapter 3 entitled “Install Options on the Alternate Install CD.”

The Desktop CD included with this book is the one that most people use to install Ubuntu. However,
depending on the type of system that you want to create, you may want to download and burn a copy of
another installation CD. The Ubuntu Web site provides freely downloadable ISO images of all of the avail-
able Ubuntu CDs, for all supported platforms, at http://us.releases.ubuntu.com/releases.
(ISO images are files that contain an image of a CD in International Standards Organization CD format,
which you can download and then burn to a CD yourself.) Pick the directory associated with the latest
release, select the appropriate ISO image, download it, and burn a copy — or you can request that the folks
at Ubuntu ship you a set of CDs. To do this, go to the page at https://shipit.ubuntu.com, create an
account by entering your e-mail address and a password, and request Ubuntu CDs for the current release.
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You can even order free CDs for multiple system types at the same time. The Ship-It site is cool for getting
copies of Ubuntu to turn on your friends, but is not a good personal alternative if you're into instant gratifi-
cation, because shipping and delivery can take a few weeks.

Support for Ubuntu Linux

By its nature, computer software occasionally requires that you ask questions about how to use it or ask

for help with resolving specific problems. This is especially true of software such as Linux, where you are
installing not only a zillion applications, but also the operating system that they depend upon. The primary
advantage of off-the-shelf operating systems from a single commercial source, such as Microsoft Windows
and Apple’s Mac OS X, is that you can presumably contact the vendor if you're having problems installing,
configuring, or using it. However, in reality, just try contacting Microsoft if you're having a problem using
Windows. (Let me know how that goes.) In general, books like this one provide a central resource for
installation, configuration, and general “how do I...” questions, but there are always specific questions that
I can’t anticipate. So how do you get your questions answered or find help when you need it?

Ubuntu offers an impressive array of support opportunities, ranging from community resources to paid sup-
port from Ubuntu’s sponsor company, Canonical, Ltd., and a number of other companies located all over
the world. The next few sections highlight the various ways in which you can ask questions, get answers,
request paid support, and even hire experts to help with custom Ubuntu programming and support tasks.

Community Support and Information

Because Linux software depends on the community development model, getting timely, free help for prob-
lems often relies on a similar community approach. This is one of the areas in which Ubuntu truly shines,
hosting mailing lists, blogs, and interactive forums that are all excellent sources of up-to-date information
about Ubuntu. Forums and mailing lists enable you to post specific questions and receive responses from
other Ubuntu users who have already solved the issue that you're experiencing. These online resources also
serve as excellent feeder sites for the Ubuntu project, helping the project identify issues and common prob-
lems that should be addressed in future Ubuntu releases.

Blogs

Blogs (from the term “Web log”) are a popular buzzword, and it often seems as though almost anyone with
a keyboard and any control over their Web site has one. The Ubuntu blog, known as Planet Ubuntu
(http://planet.ubuntulinux.org/) is a bit different because it’s not a continuous stream of con-
sciousness from a single individual. Instead, Planet Ubuntu is a place where Ubuntu developers and
community members can share various musings, insights, complaints, and successes.

If you're enough of a blog or Ubuntu fan to want to subscribe to it rather than simply visiting its Web page,
Planet Ubuntu is also available in the following popular RDF (Resource Description Framework) and gen-
eral markup formats:

B FOAF: Friend of a Friend, available at http: //planet.ubuntulinux.org/
foafroll.xml.

B OPML: Outline Processor Markup Language, available at http: //planet.ubuntulinux
.org/opml.xml.
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B RSS: Really Simple Syndication or Rich Site Summary, depending who you ask. Planet Ubuntu
feeds are available in RSS 1.0 (http: //planet.ubuntulinux.org/rss10.xml) or RSS 2.0
(http://planet.ubuntulinux.org/rss20.xml) formats. You should use the appropriate
format for your RSS reader.

Forums

Forums are the latest generation of what used to be known as bulletin board system, and are an attractive
alternative to mailing lists if you have the time to visit the Web site that hosts them. Ubuntu’s forums are
hosted at www . ubuntuforums.org/. This site provides a huge selection of well-organized forums that
you can easily search to find specific information, where you can post questions, or where you can simply
chat with or see the posts of other Ubuntu users, dipping your toe into the waters of the Ubuntu commu-
nity if you're not already an active member. You don't have to be a member of the forums to read them, but
you do need to be a member to post there. Registration is free and easy — just go to www . ubuntuforums
.org/register.php, and read and accept the Ubuntu Forum rules. You can then specify the user name
that you want to use on the forums, enter a password, and provide your e-mail address and some minimal
personal information.

The forums index page at www . ubuntuforums.org/index.php displays the categories into which the
Ubuntu forums are organized, which are the following:

B Beginner Community: A forum section that hosts the Absolute Beginner Talk forum, which pro-
vides a forum where anyone can ask questions about computers, Linux, Unix, and Ubuntu. If you
were ever afraid to ask a question because it might be too basic, this forum is for you!

B  Current Version Forum: A set of forums dedicated to supporting users of the current Ubuntu
and related project releases (6.06 LTS when this book was written). This forum area is divided
into the following focus areas:

General Support: A set of forums for the current Ubuntu, Kubuntu, Edubuntu, or Xubuntu
releases. These forums are divided into Desktop Support, 64-Bit Processor Support,
Installation or Upgrade Help, and Macintosh/Apple/PPC Users, and Sun SPARC Users forums.

Hardware Help: A set of forums targeting problems with hardware not being detected or sup-
ported by Ubuntu Linux. This forum area hosts subforums on Networking, Video and Sound,
Laptop Support, and Wireless Support topics.

B Support & Resources: A set of forums on a variety of general topics. This forum area is divided
into the following focus areas:

HOWTOs, Tips & Tricks: A forum for discussing general, KDE, and GNOME customization,
tips, and cool solutions.

Gaming Central: A forum for discussing playing games on Linux.

Other Support Options: A set of forums on specific areas of interest outside the normal sup-
port forums. This forum area hosts subforums on Accessibility, Repository Support, Server
Talk, Programming Talk, Ubtunu Backports, the Ubuntu Users Mailing List, Security Issues,
and Ubuntu Art.

Third-Party Ubuntu Projects: A set of forums on an ever-increasing collection of projects
related to the Ubuntu community, but which are not sponsored by Canonical, Ubuntu, or
other Ubuntu forums. At the time this book was written, these included forums on the
Alacarte Menu Editor, an Ubuntu Women forum, Easy Ubuntu, the BUM Boot Up Manager,
ubuntuguide.org, and an Ubuntu Podcast forum.
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B Previous Ubuntu Releases: A forum section that hosts forums for discussing previous Ubuntu
releases. Given Ubuntu’s commitment to supporting and continuing to update all of its releases
for a minimum of 18 months, the forums in this section can be very useful to users and busi-
nesses that are still running previous Ubuntu releases.

B Development Discussion: A forum section that hosts a development forum for the upcoming
release of Ubuntu, and which also archives the development forums that were used to plan and
discuss the current and previous Ubuntu releases.

B Community Discussions: A set of forums dedicated to general discussions and announcements.
This forum area is divided into the following focus areas:

Ubuntu Cafe: A forum section that hosts general chat areas for Testimonials, The Fridge
Discussions (see the discussion of the Fridge later in this chapter), a forum issue Resolution
Center, a SPAM Jail, a Backyard forum for political and other debates, a forum for discussing
Other Linux, and a Community Market area where people can advertise or request Ubuntu-
related good and services.

Forum Announcements: A forum section that hosts forums for Official Ubuntu
Announcements and one for Official Security Announcements.

Although other distributions have similar forum sites (such as Fedora Core’s www . fedoraforum.org
site), the Ubuntu forums embrace and reflect Ubuntu’s commitment to users of the current Ubuntu release
and previous Ubuntu releases that are still supported, which is truly unique.

In addition to the English-language forums discussed previously, Ubuntu forums are also available in many
other languages, reflecting the commitment of Ubuntu and Ubuntu users to provide a truly international
Linux distribution. These are not just translated, native character set versions of the English-language
forums — in many cases, different native language sites hosts their own forums and organize those forums
differently. You can find pointers to these forums on the page at www . ubuntulinux.org/community/
forums. At the time this book was written, specialized Chinese, Dutch, Finnish, French, German, Italian,
Polish, and Portuguese forum sites hosted forums in those languages, using any associated character sets.
Ubuntu is truly an international effort!

IRC

Internet Relay Chat (IRC) is a popular mechanism for interactive online discussions of just about anything.
The English-language Ubuntu IRC channel is named #ubuntu, available through the IRC site at irc.freen-
ode.net. Non-English IRC channels are also available, including Chinese (#ubuntu-zh), Dutch (#ubuntu-
nl), German (#ubuntu-de), Hebrew and Arabic (#ubuntu-il), Italian (#ubuntu-it), Portuguese (#ubuntu-pt),
Russian (#ubuntu-ru), and Spanish (#ubuntu-es), at the time this book was written.

An IRC channel is a great, real-time mechanism for asking about current problems and getting help for
resolving them online (assuming that your problem isn't related to getting online in the first place). The
XChat IRC client is installed by default as a basic part of Ubuntu Linux, making it easy to connect and take
advantage of IRC as a support and community resource.

Mailing Lists

Mailing lists are a great push format, meaning that questions and posts are delivered (pushed) directly to
you, unlike forums, which are generally referred to as a pull format, because you have to connect to the
Web site that hosts them and locate new posts and information yourself.
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There are a huge number of Ubuntu mailing lists, many of which are quite specialized, and listing them all
here would simply waste paper because you have to subscribe to them online in the first place. The standard
Ubuntu mailing lists, as listed at www .ubuntulinux.org/community/lists, include the following:

B Ubuntu Announcement list (ubuntu-announce) has very few e-mails (less than one a month, usu-
ally) and will keep you up to date on new releases of Ubuntu, and significant new developments.

B Ubuntu Development list (ubuntu-devel) is intended for highly technical discussions and imple-
mentation details regarding current Ubuntu development.

B  Ubuntu Security Announcement list (ubuntu-security-announce) is a read-only mailing list to
which announcements of security updates to Ubuntu releases are posted. This list is extremely
useful for Ubuntu system administrators or anyone who wants to make sure that they know about
the latest security-related Ubuntu package updates.

B Ubuntu User list (ubuntu-users) is an extremely high-traffic mailing list for technical support
discussions and to which Ubuntu users can post new feature requests and wish lists.

B  Ubuntu Women list (ubuntu-women) is intended as a mailing list for all Ubuntu users, volun-
teers, developers, and others who wish to involve more women in the Ubuntu community.

There are many more lists, of course — these are just some of the highlights. You can find a complete, up-
to-date list of available Ubuntu mailing lists at http://1lists.ubuntu. com, which will take you to
http://lists.ubuntu.com/mailman/listinfo. The Ubuntu mailing lists are managed using the

popular MailMan mailing list management package.

},' ey For Usenet fans, the Ubuntu mailing lists are also available as Usenet news groups thanks to
SR the folks at Gmane (www . gmane . org). The Ubuntu-related news groups available as news
groups are listed at http: //news.gmane.org/index.php?prefix=gmane.linux.ubuntu.

¥

What’s on the Fridge?

Remember how your parents would post your latest accomplishments on their refrigerator? Hopefully,
they’ve stopped now, but the Ubuntu Web site provides a software implementation of the same concept.
The Fridge (http://fridge.ubuntu.com) provides a central location where Ubuntu users can find
out whats truly new in the Ubuntu community. It features summaries of upcoming Ubuntu-related events,
recent information about Ubuntu on the Web and in print media, status messages from various Ubuntu
teams and projects, and newsletters such as the Ubuntu Desktop News and Ubuntu Documentation News.

Documentation

Traditional software products provide printed or online documentation to help anticipate and answer users’
questions. However, as both a writer and long-time computer user, I've always appreciated and evangelized
for good documentation. It doesn’t matter how good software or an operating system is if you can't figure
out how to use it. Linux documentation is an interesting issue because most Linux distributions are freely
downloadable. There are few Linux distributions that you can actually buy off the shelf at a computer
retailer, and even these provide relatively little printed documentation. Given the speed at which Linux
distributions evolve and the tremendous variety of hardware on which Linux can be installed, complete
printed documentation is difficult to produce in a timely fashion and is even harder to maintain. Novell’s
SUSE Linux is famous for the quality and bulk of the printed documentation that accompanies its boxed
products.
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Ubuntu has a large and well-organized documentation team that is focused on producing quality, user-
oriented documentation that is just as easy to use as Ubuntu itself. Ubuntu documentation is available at
two primary locations:

B http://help.ubuntu.com: the source for all of the official documentation that has been
developed by the Ubuntu documentation team

B https://wiki.ubuntu.com/UserDocumentation: a hierarchical collection of resources in
Wiki format that makes it easy to find documentation on specific topics

Some of the most useful Ubuntu documents that are available online are the following:

B http://help.ubuntu.com/quicktour/C/quicktour.html: a Quick Tour document for
the current release of Ubuntu that provides a great overview of many of the significant features
that it provides, as well as links to additional information

B http://help.ubuntu.com/about-ubuntu/C/index.html: the Ubuntu FAQ (Frequently
Asked Questions) document, which provides a great starting point if you are having a specific
problem or looking for answers to specific questions

The Ubuntu documentation team produces quality documentation that is well-organized and adheres to a
single style guide to provide the sort of consistency that you'd expect from an organized documentation
effort. The home page for the Ubuntu Documentation Project is at http: //doc . ubuntu.com/, which
provides pointers to both current documents and works in progress. All communications between documen-
tation team members is done online, using IRC and mailing lists described at https: //wiki.ubuntu.com/
DocteamCommunications. If you're interested in contributing to the Ubuntu documentation effort, a list
of current and planned projects is available at https: //wiki.ubuntu.com/DocteamProjects.

Commercial Support for Ubuntu Linux

As discussed earlier, it’s especially important for companies that are planning on adopting an enterprise-
wide Linux solution to have a source from which they can get guaranteed support. Though you can typi-
cally find answers to most of your questions and solutions to most problems by simply searching the Web,
most CEOs and IT managers won't accept “I'm googling it” as a suitable status message when an entire busi-
ness is offline or some of their employees are unproductive because of a software or operating system prob-
lem. In business situations, it’s important to have specific resources that you can depend on to solve
problems in a timely fashion.

Though the majority of this chapter has stressed the scope and usability of the Ubuntu community and
related resources in terms of helping you solve problems, commercial support is also available for Ubuntu
from a variety of sources, as described in the next two sections.

Paid Support from Canonical, Ltd.

Canonical, Ltd. the sponsor of the Ubuntu Linux Project, offers two levels of paid support for Ubuntu Linux,
known as Standard support and Premium support. These support packages and their current pricing are
described at www . ubuntu. com/support/supportoptions/paidsupport. The basic differences
between the Standard and Premium support packages is the following:

B Standard support is done online and guarantees a response within two business days, with a max-
imum of 10 support incidents per year.

B Premium support is done both online and by phone, guarantees a response within one business
day, and entitles you to 25 support incidents per year. Phone response time is guaranteed to be
within 4 hours.
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The software packages that Canonical supports depends on the portion of the Ubuntu software repository
in which those packages are located. As described in detail in Chapter 20, “Adding, Removing, and
Updating Software,” the software in the Ubuntu repository is grouped into several different classes, essen-
tially depending upon the license(s) under which a software package has been released. Ubuntu support
agreements include full support for packages in the main class, partial support for packages in the restricted
class, and no support for software in the universe and multiverse classes. See Chapter 20 for details on the
organization of the Ubuntu repository and the differences between package classes.

Canonical also offers special rates for certifying your in-house support organization or having Canonical’s
support organization function as an escalation site for problems that your support organization needs addi-
tional help with.

The Ubuntu Marketplace

The Ubuntu Marketplace is a portion of the Ubuntu Web site that lists the network of companies that pro-
vide support for desktop and server systems running Ubuntu Linux. The main page for the Ubuntu market-
place is www . ubuntu. com/support/supportoptions/marketplace, which provides centralized
access to lists of companies all over the world that support Ubuntu, organized into separate pages listing
such companies in Africa, Asia, Europe, Latin America, North America, and Oceania. (A related URL is the
Community Market forum at www . ubuntuforums . org, which was mentioned earlier, though that is
much more information than the actual Ubuntu Marketplace.)

Providing a centralized clearinghouse for companies that can help you or your firm with support problems
is a tremendous advantage for companies that are just moving to Linux and would like to engage with a
support organization that is geographically close to your physical location.

At the time this book was written, there were no specific certification requirements to have your company
listed in the Ubuntu Marketplace — you simply send mail to mailto:marketplace@ubuntu.com
containing the information described on the page at www . ubuntu. com/support/supportoptions/
marketplace/join.

Getting More Information About Ubuntu

Ubuntu Linux is increasing in popularity faster than any Linux distribution that I have previously encoun-
tered. Technical excellence aside, much of the credit for its increasing popularity lies in the excellent organiza-
tion and breadth of coverage provided on the main Ubuntu Web site. However, lets face it— the Ubuntu Web
site is largely blowing its own horn. What do other people say? Are there locations other than the mother ship
where you can go for information about and help with Ubuntu?

The answer to these questions is a definite “yes!” There are a huge number of sites that provide information
about Ubuntu beyond simple software reviews. In addition to the support and general Web resources listed
previously in this chapter, some of my favorite Ubuntu-related sites are the following:

B DistroWatch (http://distrowatch.com/table.php?distribution=ubuntu) provides
summary information about the contents of most Linux distributions, including Ubuntu. Their
Ubuntu page provides high-level information about the contents of the various Ubuntu releases,
but more importantly provides links to many Ubuntu-related Web sites, reviews of the various
Ubuntu releases, and much more. If you're not already familiar with DistroWatch, theirs is an
essential Linux site for finding out just about anything about any Linux distribution.
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B  Ubuntu Blog (http://ubuntu.wordpress.com/) is a blog about Ubuntu that provides a
great selection of entries about general Ubuntu tasks organized into categories such as administra-
tion, office, servers, and so on. It also features links to other sites and great task-specific articles
such as the greatest of instructions for getting the MythTV package working on an Ubuntu system.

B UbuntuGuide (http://ubuntuguide.org/) hosts an Ubuntu “Getting Started” guide that is
an excellent information resource, though it may not always reflect the latest Ubuntu release. The
Ubuntu Starter Guide provides a great deal of very detailed information about how to do specific
tasks on Ubuntu Linux, and is well worth a look.

B  Ubuntu Women (www . ubuntu-women. org/) provides FAQs, a wiki, a blog, mentoring
programs, and much more focused on getting more women involved in Ubuntu and FLOSS
(Free/Libre/Open-Source Software) in general. This is a great site with a great message and pur-
pose, through which we all win.

B Ubuntux (www.ubuntux.org/) is a community of Ubuntu users that provides a variety of
forums, blogs, links to recent articles about Debian and Ubuntu, and a variety of other resources
designed to help users work with Ubuntu. The forums are especially nice, covering the spectrum of
topics from getting started with Ubuntu to specific customization and optimization topics. Ubuntux
also features forums targeted toward Ubuntu-based distributions such as Kubuntu, Edubuntu, and
Ubuntu Lite, as well as a forum on the Ubuntu server distribution. The Ubuntux site also offers an
RSS feed to help you keep up to date with the latest Ubuntu-related happenings.

There are many other Ubuntu-related sites on the Web, with more appearing every day. The DistroWatch
site provides a good collection of Links to Ubuntu-related sites and reviews, but as with anything on the
Internet, your favorite search engine is your friend and will quickly help you find hundreds of other sites
to search for answers to specific questions or simply to see what others think and say about Ubuntu.

Summary

Ubuntu is the fastest growing Linux distribution in recent memory, and is one of the finest examples of the
power of open source and community that I've ever seen. After providing some general information about
Linux, this chapter provided an overview of the philosophy behind Ubuntu Linux and the goals of the dis-
tribution. As discussed in this chapter, much of the success of Ubuntu to date beyond its technical excel-
lence and ease of use is rooted in a rich, fast-growing user community and a well-organized Web site that
provides easy access to various Ubuntu-related resources.



he CD included with this book, the Ubuntu 6.06 LTS Desktop CD, is an

example of a Live CD, which is a bootable CD that provides a great way to

experiment with a preconfigured Ubuntu installation without actually mod-
ifying your hard drive or going through the installation process. You can use live
CDs as a portable Ubuntu installation that you can take with you, temporarily con-
verting other computer systems to Ubuntu Linux systems regardless of whether
the machine is currently running Microsoft Windows, Mac OS X, or another Linux
distribution. Ubuntu also offers an impressive Live CD Persistence function that
enables you to save work and system configuration done using the Desktop CD to
removable media that you can reuse the next time you boot the Live CD. In most
cases, you can also mount and access your existing disk partitions after booting
from the Ubuntu Desktop CD, so that you can even do real work with Ubuntu and
save it to the partitions used by your other operating system.

Ubuntu’s Desktop CD takes the Live CD concept one step further by also
enabling you to quickly install Ubuntu Linux using an integrated, easy-to-use
installer that is available as an icon on the Desktop CD’s desktop. This chapter
focuses on using the Desktop CD to install Ubuntu Linux on x86 or 64-bit PC
computer systems, or on PowerPC (Apple G3, G4, and G5) systems on which
you don't want to preserve any existing data. On x86 and 64-bit PC systems, the
Ubuntu installer can automatically reduce the size of existing Microsoft Windows
partitions to free up space in which you can install Ubuntu (assuming that your
existing Windows partitions aren't full, of course).

Installing Ubuntu on PowerPC (PPC) systems where you want
to preserve an existing operating system in order to dual boot is
explained in detail in the section of Chapter 3 entitled “Overview of Dual-Boot
Systems.” If you want to preserve existing data on a PPC system and do not already
have 3GB of unallocated space on your system’s disks, you must follow the instruc-
tions in this section on repartitioning your existing Mac OS X partitions before
attempting to install Ubuntu. This section of Chapter 3 also provides information
about manually repartitioning Microsoft Windows disks if you have multiple
Windows partitions on your existing disk or if you would simply prefer to do this
manually.
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Even if you're comfortable working with your existing Microsoft Windows or Mac OS X system and want to
keep it as is, there’s still plenty of value in the Ubuntu Desktop CD. You can use the Live CD to experiment
with Ubuntu Linux and the powerful open source software that it provides. The Ubuntu Desktop CD also
includes Windows versions of many popular open source software packages so that you can still experiment
with and take advantage of the power of your favorite open source software packages by installing them on
your Windows system(s) from the Ubuntu Live CD.

If you're using a 32-bit x86 system, the Ubuntu Desktop CD provided with this book is for you. If not, this
chapter explains how to get the Ubuntu Live CD that’s appropriate for the system you're using, explains the
extent to which you can access your existing disk partitions and files from the Ubuntu Desktop CD so that

you can work with them, and explains how to preserve any work that you've done while using the Desktop
CD. It concludes by discussing the open source applications for Windows that are provided on the x86 and
64-bit Ubuntu Desktop CDs and how to install them on a Microsoft Windows system.

Getting a 64-bit or PPC Desktop CD

The Ubuntu Desktop CD provided with this book will boot on any x86 PC system. If you are using a 64-bit
or PPC computer system, you will need to obtain an Ubuntu Desktop CD that has been compiled and con-
figured to work with those types of computer systems. If you have a reasonably fast Internet connection

(or plenty of time) and a CD burner, the easiest way to get an Ubuntu Desktop CD is to download an ISO
image. (An ISO image is a file containing an image of a CD-ROM or DVD that is in the format mandated by
the International Standards Organization 9660 specification.) To download an ISO image, go to their Web
page at www . ubuntu. com/download, select a mirror site in your country or one that’s closest to you in
general, and select the Desktop CD that is appropriate for your computer system. Save the downloaded 1SO
image to a file, burn that ISO image to a CD once the download completes, and you're ready to go!

If you have a slow Internet connection or do not have a CD burner, don't panic! As mentioned in the front
matter for this book, the Ubuntu folks will even ship you Ubuntu CDs, though they take a few weeks
because they're shipped from the Netherlands. This isn't the right solution for those of us who are into
instant gratification, but it might work for you. To request that the Ubuntu folks ship you CDs, go to their
Web page at https://shipit.ubuntu.com, create an account by entering your e-mail address and a
password, and request one or more sets of Ubuntu CDs for the current release. You can even order free CDs
for multiple system types at the same time.

Booting the Desktop CD

Booting from an Ubuntu Desktop CD is as easy as inserting the appropriate Desktop CD into your system’s CD
drive, restarting your system, and making sure that the system boots from the CD drive before booting from a
hard disk partition. On traditional PC systems, this is done using BIOS settings, while PPC systems from Apple
simply require that you hold down the letter “c” on your keyboard while starting up the computer.

‘. » ey If your PC boots from the hard drive even if the correct Ubuntu Desktop CD is present in your
AR % CD drive, you'll need to modify the boot order in your BIOS settings. The boot order is the
sequence in which available devices are searched for bootable disks when your system is powered on. To do
this, turn your computer on and press the key on your keyboard that gives you access to the BIOS. This is

typically either the Del (Delete) or F2 key on most modern systems, but the key that you’ll need to press is
usually identified at the bottom left of your screen when you turn on your computer and it first starts up.
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Depending on the type of BIOS your computer uses, boot order settings are usually stored in an Advanced
Settings or Boot screen, which you can navigate to using the arrow keys on your keyboard. Press Return to
display this screen once its name is highlighted. Once this screen displays, use the down-arrow key to navi-
gate to the First Boot Device or CD Drive entry, and see the help messages at the right side of the screen for
information about how to make your CD Drive the first boot device. You can then press the Escape key to
exit this screen, and press F10 to save the new settings, exit the BIOS settings screen, and reboot.

When you boot from the Ubuntu Desktop CD, you'll initially see a screen like the one shown in Figure 2.1.

FIGURE 2.1

Boot Options from the Desktop CD

43 ubuntu

This screen enables you to select whether you want to boot from the Desktop CD, use the Desktop CD to
attempt to rescue (repair) an existing system, boot from the hard disk and ignore the Ubuntu CD, or test
the CD or your system’s memory.

To boot Ubuntu Linux on your system, press Return or wait 30 seconds, at which point your system will
automatically boot Ubuntu Linux from the Desktop CD. The standard Ubuntu Desktop displays, as shown
in Figure 2.2.

Once you're running Ubuntu, you can install Ubuntu Linux as described in the next section, or you can
explore Ubuntu using the menus that are available in the upper-left corner of the screen and the sample
files provided in the Examples folder as described in the section of this chapter entitled “Test-Driving
Ubuntu Linux.” When test-driving Ubuntu, you can practice running specific applications and even experi-
ment with installing and configuring software, as discussed in the remainder of this book.
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The standard Ubuntu Desktop from the Desktop CD
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Installing Ubuntu Linux from the Desktop CD

After you have booted from the Ubuntu Desktop CD, you can use Ubuntu’s graphical installer to perma-
nently install Ubuntu on your computer system. The instructions in this section describe how to install the
Desktop, or end-user, version of Ubuntu Linux from the Ubuntu Desktop CD that is included with this
book. See Chapter 3, “Installing Ubuntu on Special-Purpose Systems,” for information about installing other
versions of Ubuntu Linux, such as the Ubuntu Server or OEM distributions, that require obtaining a differ-
ent installation CD from the Ubuntu Web site. For an overview of the different Ubuntu CDs, see the section
of Chapter 1 entitled “Ubuntu CDs.”

"TXVaa The instructions in this section assume that you are installing Ubuntu Linux on a new com-

==l puter system or on a computer system where you do not want to preserve any existing files,
applications, and other data that are currently on its hard drive(s). If your computer system already has
another operating system installed on its hard drive(s) that you want to preserve, see the section entitled
“Overview of Dual-Boot Systems” in Chapter 3 and follow the instructions that pertain to the type of com-
puter system that you are using.

You'll need to supply a few pieces of information during the installation process so that Ubuntu is correctly
configured for your system, language, and geographic location. To install Ubuntu Linux from the Ubuntu
Desktop CD% desktop, do the following:
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1. Double-click the Install icon on the desktop shown in Figure 2.2 to begin the installation process.
The dialog shown in Figure 2.3 displays, which prompts you to select the language you would
like the installation process to use in subsequent dialogs and messages. You can either click
Forward or press return to accept the default value of English, or use the arrow keys to scroll up
and down in the list of supported languages until you find your native language.

FIGURE 2.3

Specifying the language for the installation process

=1 0=
Welcome

Ready to install? Once you answer a few questions, the contents of the live CD can be
installed on this computer so you can run the system at full speed and without the €D,

Answering the questions should only take a few minutes,
Please choose the language used for the installation process. This language will be the

default language for the final system.

D]
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English
Esperanto
Espafiol
Eesti
Euskaraz
fepIt]
Suomeksi

Frangais

P &d

Step 1 of 6 ‘ ancel ‘

2. The dialog shown in Figure 2.4 prompts you to specify the location where you are using your
computer. This value is used to further customize the language that you specified in the previous
screen by using the appropriate date and time formats, numeric conventions, and currency values
for your geographic location. If the city shown as the Selected City is incorrect, click the name of
that city to display a drop-down menu that enables you to select a major city that is close to your
geographic location and therefore is in the same time zone as you are.

3. If the time or time zone shown in the dialog in Figure 2.4 is incorrect, click Set Time to display
the dialog shown in Figure 2.5. Otherwise, click Forward to proceed to the next step. If you need
to change the time or time zone, click Select Time Zone to display a map that enables you to
graphically select a major city near your current location. You can also use the text areas at the
top of this dialog to set the correct time, or click Synchronize Now to tell the installer to contact
an Internet time server to obtain the current time for the specified time zone. Click Forward to
proceed.

4. The dialog shown in Figure 2.6 prompts you to specify the type of keyboard attached to your
computer. The default value is based on your settings on previous screens — if this is incorrect,
select your keyboard type from the full list of supported keyboard types. Click Forward to
proceed.
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Specifying your geographic location

Where are vou?

Select a city in your country and time zone.
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FIGURE 2.5

Setting your time zone and the current time
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5. The dialog shown in Figure 2.7 enables you to provide personal information that will be used to
create your account during the installation process. This account will have the ability to execute
privileged commands on the system, as explained in the section of Chapter 4 entitled “Performing
Privileged Operations in Ubuntu.” After you have filled out all of the fields on this form, click

Forward to proceed.
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FIGURE 2.6

Specifying your keyboard type
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FIGURE 2.7

Specifying information about your account

Who are you?

Wwhat is your name?

| william von Hagen

What name do you want te use to log in?
o]
1f more than one person will use this computer, you can set up multiple accounts after installation.

Choose & password to keep your account safe,
Ak Ao

Enter the same password twice, so that it can be checked for typing errors.

What is the name of this computer?

This name will be used if you make the computer visible to others on a network.

Step 4 of 6 “)cancel 1 [ @ Back ‘ [ l—'dEurward]

27

2




Getting Started with Ubuntu Linux

28

6. The dialog shown in Figure 2.8 enables you to select where you want to install Ubuntu. This dia-
log looks different and displays different options depending on how the disks in your system are
currently configured and what partitions they already contain (if any). The option that you want
to select therefore depends on the current state of your system and where you want to install
Ubuntu Linux:

If you are installing Ubuntu on a new computer system or on a computer system where you
do not want to preserve any existing files, applications, or other data that are currently on its
hard drive(s), select the Erase entire disk option.

If you are installing Ubuntu on an x86 or 64-bit PC system on which Microsoft Windows is
already installed and do not have unallocated space on your disk, select the Resize option and
drag the slider at the bottom of the dialog to reflect the new size of your existing Windows
partition.

B You will see the slider and Resize option only if you are installing Ubuntu on an x86 or 64-bit
PC system on which Microsoft Windows is already installed.

If your system contains multiple hard drives, they will all be listed in this dialog. You should
generally select the first drive listed that does not contain any data that you want to preserve.
Be careful to select the correct drive!

If you have unallocated space on your disk (such as if you follow the instructions about setting
up a dual-boot system in Chapter 3), select the Use the largest contiguous free space option.

If you are an experienced Linux user and want to manually specify how to partition your disk,
select the Manually edit partition table and see the sidebar entitled “Manually Partitioning a
Disk” for additional information about using Ubuntu’s graphical disk partitioner.

B As mentioned previously, the Ubuntu Desktop installer for PPC systems cannot automatically

& resize your existing Mac OS X partitions, as the x86 and 64-bit Desktop CD installers can. You
must be willing to either let the installer erase your existing Mac OS X installation, or you must manually
resize your existing Mac OS X partition(s) before attempting to install Ubuntu Linux on a PPC system. For
information on manually resizing existing Mac OS X partitions, see the section of Chapter 3 entitled
“Overview of Dual-Boot Systems.”

Once you have selected the appropriate option for your system, click Forward to continue.

7. The Ubuntu desktop installer displays the screen shown in Figure 2.9, which summarizes the
information that you have supplied on previous dialogs. Click Install to proceed.



FIGURE 2.8
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Specifying where you want to install Ubuntu Linux
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FIGURE 2.9

The summary dialog for starting the installation process
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Manually Partitioning a Disk

f you are an experienced Linux user and have a specific reason to do so, you may want to manually specify

how you want to divide up the space on your hard disk (or unallocated space on a dual-boot system). If you
do not manually partition your disks, Ubuntu provides reasonable default values for the different partitions
that it creates automatically (a swap partition whose size is a multiple of the amount of memory in your sys-
tem and a single large root partition). However, you may want to further divide the disk space on your system
and/or allocate it differently. For general information about disks and partitions, see the section of Chapter 4
entitled “Disks, Partitions, and Mount Points” for more information.

If you select the Manually edit partition table option on the dialog shown in Figure 2.8, the dialog shown in
the following figure displays after you click Proceed.

i )
Prepare partitions
[ new ‘Q;dewhdb (12,31 G8) 4
Jdevhdb1 unallocated
7.15GB 7.15 GB
ntfs unallocated used unused
Partition Filesystem Size Used Unused Flags
Jdewjhdbl ntfs 7.15GB 1.96 GB 5.19 GB boot
unallocated © unallocated 7.15GB
0 operations pending
Make sure to allecate space for a root partition ("), with a
minimum size of 2 GB, and a swap partition of at least 256 MB.
Step 5 of 6 L5 cancel ‘ ‘ §aBack ‘ [ ,;g,gurward]

Ubuntu’s manual disk partitioner

If your disk contains existing partitions and you want to delete any or all of them on your disk, select each par-
tition that you want to delete and click Delete (the international no icon) to delete that partition. Be careful —
deleting a partition permanently removes any information that it contains. Next, select the unallocated space
on your disk and click New to define a new partition. The dialog shown in the following figure displays.
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Enter the size of the partition that you want to create, verify the type of partition that you are creating (physi-
cal or extended) and its format (usually ext3 or swap), and click Add to schedule the creation of this partition
on your disk. This redisplays the dialog shown in the first figure in this sidebar, which now contains informa-
tion about the partition that you just defined, as shown in the following figure, which lists several partitions
that have been defined. As shown in this figure, any partitions that you define are not created immediately,
but are simply scheduled for creation in a later step. The location where these partitions will be mounted is

also specified in a later step.

Prepare partitions

S [devihdb (14.31GB) 3

Dntfs [l ext3 [ linux-swap used unused
Partition Filesystem Size Used Unused Flags =
Jdevihdb1 Intfs 7.15 GB 1.96 GB 519 GB boot
New Partition #1 .extS 100.00 MB
| NewPartition #2 Mllnux-swap 512,00 MB

[«

] | 1[) create Primary Partition #1 (ext3, 100 MB) on /dev/hdb
% | 2[0) create Primary Partition #2 (linux-swap, 512 MB) on dewhdb

3[| Create Primary Partition #3 (ext3, 6715 MB) on fdewjhdb

3 operations pending

Make sure to allocate space for a root partition ('), with a
minimum size of 2 GB, and a swap partition of at least 256 MB

Step 5 of 6 | %) gancel

[ @mack | [apronward |

Partitions scheduled for creation during manual partitioning

continued
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continued

Repeat this step for every partition that you want to create. You must create at least one swap partition, which
Ubuntu will use to support virtual memory and which should be a multiple of the amount of memory in your
system, and one partition to hold your Ubuntu system’s root filesystem, which should be at least two gigabytes
in size. Once you have defined all of the partitions that you want to create, click Forward. The partitioner dis-
plays a confirmation dialog, asking if you're sure that you want to proceed. Click Apply to proceed or click
cancel to return to the partitioner to make changes. After you click Apply, the partitioner creates the specified
partitions and displays the dialog shown next.

el (B )
Prepare mount points
Select which partitions you want to use for your new
installation, and where you want to mount each of them.
You must mount one partition on the root file systerm ("), and
you must choose at least one partition for use as swap space.

Mount Point Size Partition Reformat?
|Imed|alhdbl ~| 7cb ‘ Partition 1 Disc IDEJATA 2 (Primary) [hdb1] < O
|rboot - | 10z2mb ‘ Partition 2 Disc IDE/ATA 2 (Primary) [hdb2] =
[swap ~| s1omMb \ Partition 3 Disc IDEJATA 2 (Primary) [hdb3] :|
|1 - J 7 Gb ‘ Partition 4 Disc IDEJATA 2 (Primary) [hdba] =
Step 5 of 6 ‘ ) cancel ‘ ‘ = Back ‘ ‘ @ Eorward |

Identifying partition mount points during manual partitioning

The dialog shown in the preceding figure enables you to specify where the partitions that you have just cre-
ated will be mounted so that Ubuntu Linux can be installed on them, and they are subsequently available to
your system. Use the drop-down Mount Point and Partition menus to make sure that all of your partitions are
listed in this dialog, that you do not reformat any existing partitions that contain data that you want to pre-
serve, and that your swap partition is not mounted and is identified as a swap partition. Double-check the set-
tings on this dialog before proceeding, because this step actually formats your partitions and tells your system
how to use them. Once you're sure that these settings are correct, click Forward to proceed.

8. The Ubuntu installer displays several progress dialogs as it formats the partitions on your hard
disk, installs Ubuntu Linux to your system, creates accounts and other system configuration
information, and so on. Once the installation completes, the dialog shown in Figure 2.10 dis-
plays. To restart your system and run the version of Ubuntu Linux that you just installed, click
Restart now, remove the Live CD from your system’s CD drive after it is ejected during the shut-
down process, and press Enter to reboot your system. Alternately, you can click Continue using
the Live CD to continue experimenting with Ubuntu Linux or to save files that you may have
already created. See the section entitled, “Test-Driving Ubuntu Linux,” later in this chapter for
information about saving any work that you may have already done when using the Desktop CD.
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The final installation dialog

pas Istallation complete

Installatien is complete. You need to restart the computer in
order to use the new installation. You can continue to use this
live €D, although any changes you make or documents you
save will not be preserved.

Make sure to remove the CD when restarting the computer,
otherwise it will start back up using this live CD rather than the
newly-installed system.

| Continue using the live CD | | Restart now |

This completes the Ubuntu Desktop installation process — the next time that you boot your system (after
removing the Ubuntu Desktop CD), you're ready to run Ubuntu Linux from your system’s hard drive(s).
Congratulations!

Booting Ubuntu Linux

If you installed Ubuntu Linux as the only operating system on a new or existing computer, you will see a quick
message about “GRUB loading, please wait... Press ESC to access the menu” on the screen once the system
begins to boot from the hard drive. Ubuntu Linux will boot automatically after 5 seconds, but you can press
any key during this time to display the GRUB boot menu, which enables you to boot different kernels (if more
than one kernel is installed), boot any available kernel in different modes, or test system memory. For more
information about GRUB and its menus, see the section of Chapter 19 entitled “Using the Boot Loader.”

Booting Ubuntu Linux on Dual-Boot Systems

If you installed Ubuntu Linux on a system on which another operating system is also installed, the GRUB
boot loader menu displays automatically to let you select the operating system that you want to boot. By
default, your dual-boot system will boot Ubuntu Linux after 30 seconds. On an x86 system, this screen
looks like the one shown in Figure 2.11.

FIGURE 2.11

Selecting an operating system on a dual-boot x86 system

GNU GRUB wersion B8.95 (638R lower ~ 268832R upper MemMory)

Ubuntu, kermel 2.6.15 —386

Ubuntu, kermel 2.6.15-12-386 (recovery mode)
Ubuntu, memtestB6+

Dther operating systems:

Microsoft Hindows XP Professional

Use the * and 4 keys to select which entry is highlighted.
Press enter to boot the selected DS, ‘e’ to edit the
commands before booting, or 'c’ for a command-line.
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On a PPC system, you will see text messages like the following:

First Stage Ubuntu Bootstrap

Press: 1 for GNU/Linux,
x for MacOSX,
c for CDROM

Stage 1 Boot:

Welcome to yaboot version 1.3.13
Enter help to get some basic help information

boot:

On a dual-boot PPC Max OS X system, enter the letter 1 and press Return to boot Ubuntu Linux, or enter x
to boot Mac OS X.

The First Time You Boot Ubuntu Linux

The first time that you boot Ubuntu Linux, you will want to update your system. This ensures that you have
the latest and best versions of all of the standard Ubuntu software, which provides security-related fixes,
bug fixes, and general enhancements. For information about updating your system, see the section of
Chapter 20 entitled “Using the Ubuntu Update Manager.”

Test-Driving Ubuntu Linux

Figure 2.2 shows the standard Ubuntu desktop displayed after you boot from the Ubuntu Desktop CD that
is provided with this book. Though you can experiment with any of the applications that are provided on
the Desktop CD, the Desktop CD also provides a folder of sample documents, graphics files, and so on,
that simplifies experimenting with different types of applications by giving you some actual documents to
experiment with. The Desktop CD is a complete Ubuntu system, and you can follow the instructions in any
of the chapters of this book to experiment with Ubuntu without ever installing it to your hard drive. The
down side of this type of experimentation is that any files that you create or software that you configure
will usually be lost when you reboot your system.

This section discusses the contents of the Examples folder provided on the Ubuntu Desktop CD and the
applications associated with each of the files that it contains. It also explains a variety of ways that you can
save any data that you create, ranging from manually saving it to an existing filesystem or networked system
to combining the Ubuntu Live CD with a specially formatted USB stick to provide a truly portable, persist-
ent system based on the Ubuntu Desktop CD.

Exploring the Desktop CD’s Examples Folder

The Ubuntu Desktop CD that is provided with this book includes a folder of sample documents, graphics
files, and so on, that makes it easy for you to experiment with different Linux applications by giving you
some actual files to open, edit, save, and generally play with. Double-clicking on the Examples folder on the
Ubuntu Desktop CD’s default desktop displays the contents of that folder in the Nautilus file browser, as
shown in Figure 2.12.
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The Desktop CD’s Examples folder
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21 items, Free space: 178.8 MB

The documents and other files in the Examples folder are the following:

B Experience ubuntu. ogg: A sample Theora video (an open source video codec) in Ogg container
format. Double-clicking this item opens and plays it using the Totem video player application.

B Dbook-toc.html: A table of contents for three sample chapters of the “Official Ubuntu Book”
that are provided in the Examples folder’s book subdirectory. Double-clicking this item opens it
in the Firefox Web browser.

B fables_01_01_aesop.spx: A sample Speex audio file (an open source audio compression
format) in Ogg container format. Double-clicking this item opens and plays it using the Totem
video player application.

B gimp-ubuntu-splash: A sample Ubuntu splash screen in the native open source XCF format
used by the GIMP imagine manipulation program. Double-clicking this item opens it in the GIMP.

B kubuntu-leaflet.png: A sample Kubuntu document in the Portable Network Graphics
(PNG) format. Double-clicking this item opens it in the GIMP.

B logo-Edubuntu.png: A sample Edubuntu logo in the PNG format. Double-clicking this item
opens it in the GIMP.

B logo-Kubuntu.png: A sample Kubuntu logo in the PNG format. Double-clicking this item
opens it in the GIMP.

B logo-Ubuntu.png: A sample Ubuntu logo in the PNG format. Double-clicking this item opens
it in the GIMP.

B oo-about-these-files.odt: A sample OpenOffice.org document that provides information
about the files in the Examples folder. Double-clicking this item opens it in OpenOffice Writer.

B oo-about-ubuntu-ru.rtf: A sample Russian document in Microsoft’s Rich Text Format
(RTF) markup. Double-clicking this item opens it in OpenOffice Writer.
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B oo-access.odt: A sample OpenOffice.org document that provides information about accessi-
bility and assistive technologies in Ubuntu. Double-clicking this item opens it in OpenOffice
Writer.

B oo-cd-cover.odg: A sample OpenOffice.org Draw file that provides a cover and tray insert for
an Ubuntu CD-ROM. Double-clicking this item opens it in OpenOffice Draw.

B oo-derivatives.doc: A sample document in Microsoft Office/Word document format that dis-
cusses derivatives of the Ubuntu Linux distribution, such as Edubuntu, Kubuntu, and Xubuntu.
Double-clicking this item opens it in OpenOffice Writer.

B oo-maxwell.odt: A sample OpenOffice.org document that shows the mathematical capabilities
of OpenOffice.org Writer by discussing Maxwell’s equations. Double-clicking this item opens it in
OpenOffice Writer.

B oo-payment-schedule.ods: A sample OpenOffice.org spreadsheet that shows calculations
and other capabilities. Double-clicking this item opens it in OpenOffice Calc.

B oo-presenting-kubuntu.odp: A sample OpenOffice.org presentation that discusses
Kubuntu. Double-clicking this item opens it in OpenOffice Impress.

B oo-presenting-ubuntu.odp: A sample OpenOffice.org presentation that discusses Ubuntu.
Double-clicking this item opens it in OpenOffice Impress.

B oo-trig.xls: A sample Microsoft Office/Excel document that shows calculations and the
graphical display of results. Double-clicking this item opens it in OpenOffice Calc.

B oo-welcome.odt: A sample OpenOffice.org document that contains embedded graphics and
provides an introduction to Ubuntu Linux. Double-clicking this item opens it in OpenOffice
Writer.

B ubuntu Sax.ogg: A sample Vorbis (an open source audio codec) in Ogg container format.
Double-clicking this item opens and plays it using the Totem video player application.

Double-clicking on these sample documents and files gives you the opportunity to experiment with the
associated software package without having to start from scratch. You cannot modify these documents in
place because they are loaded from the CD. To modify any of them, copy the document or file to the login
directory and make it writable. For information about changing Linux file permissions, see the section of
Chapter 4 entitled “Understanding Linux Permissions.”

Accessing Your Hard Drive from the Desktop CD

Booting a Desktop version of Ubuntu on your Microsoft Windows or PPC Macintosh system is fun, but

if you do any real work while in “Ubuntu mode,” you may actually want to save it for future reuse. Both
Microsoft Windows and PPC Macintosh systems use special types of filesystems to store user and system
data. Because the Ubuntu Desktop CD runs from an in-memory filesystem (known as a RAM disk), the key
to saving data that you've created when running Ubuntu from a Desktop CD is being able to access your
existing filesystems from Ubuntu and saving your data there, or using an external persistent storage device
as explained later in this chapter in the section entitled “Using Desktop CD Persistence.” To access the
filesystems on your local disk drives, you have to explicitly make them available (mount them) when run-
ning Ubuntu, and this requires that you use a few special utilities.

Unfortunately, as subsequent sections explain, Ubuntu cannot currently provide out-of-the-box support for writing to
all of the filesystems used by Microsoft Windows because of their proprietary nature.
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The next sections explore the types of filesystems used on Microsoft Windows and Apple Macintosh com-
puter systems, how to access those filesystems, and how to copy files and data that you've created when
running Ubuntu from a Desktop CD to another machine over the network if you can't access your local
filesystems for one reason or another.

Accessing Microsoft Windows Partitions From the Desktop CD

At the time this book was written, most Microsoft Windows systems use either the NTFS (NT File System)
or the older FAT32 (32-bit File Allocation Table) filesystems. NTFS is a proprietary and complex format,
and the standard Linux device and filesystem drivers only support read-only access to NTFS partitions. In
plain English, this means that you can mount and read files from the NTFS partition(s) on your Linux sys-
tem, but you cannot modify files on your NTFS partitions. Even if you copy files from an NTFS partition to
work on them, you cannot copy the modified files back to your NTFS partition once you're done if you are
using the standard Linux NTFS drivers.

I Though the standard Linux device drivers will eventually support writing to NTFS partitions,
drivers to do this are commercially available from Paragon Software (www.ntfs-1inux
.com). Driver source code is included with your purchase, and Paragon provides demonstration versions
that provide these drivers as loadable kernel modules for the vanilla kernels delivered with many popular
desktop Linux distributions. These drivers are slow, but have worked perfectly for me. Unfortunately, at the
current time, the Desktop CD does not include the compiler (gcc) necessary to build and install these tem-
porarily while running from the Desktop CD. Your only alternatives for saving work done on a Windows sys-
tem that you’ve booted using the Desktop CD and which has only NTFS partitions are to use a persistent
storage device with your Ubuntu Desktop CD (as explained in “Using Desktop CD Persistence”), copy

the files to another device (as explained in “Accessing Your Hard Drive from the Desktop CD”), or transfer
modified files to another system (as explained in “Copying Files to Other Machines Over a Network”). For
information about building, installing, and using special devices and filesystem drivers when running Ubuntu
from a hard drive, see “Customizing the Kernel” in Chapter 18. The rest of this section explains how to use
Ubuntu’s Disks Manager application to mount existing partitions so that you can read (and, if possible, write
to) them.

After booting from the Desktop CD, select the System = Administration = Disks menu item. The Disks
Manager starts, displaying a list of all of the disks and other storage media available on your system. To
mount a partition from your hard disk, do the following:

1. Select your system’s hard drive from the list at left and click the Partitions tab to see the list of
available partitions on that hard drive. Select the hard drive partition that you want to access.
A screen like the one in Figure 2.13 displays.

2. Click the Change button beside the Access Path entry, and select a directory on which you want
to mount the selected filesystem by clicking File System from the list at left and navigating to
that directory. The directory /mnt is the standard location for mounting partitions, as shown in
Figure 2.14.
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Selecting a Windows partition in the Disks Manager
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FIGURE 2.14

Selecting a mount point for your windows partition
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3. Click Open to select the /mnt directory. The dialog shown in Figure 2.14 closes, and the main
Disks Manager dialog displays again. Click the Enable button to make your Windows partition
available to your system by mounting it on the directory /mnt. The Disks Manager dialog updates
to reflect the amount of free space available on the mounted partition, as shown in Figure 2.15.
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FIGURE 2.15

Information about a mounted partition
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4. To verify that you can access files in the Windows patrtition, click Browse. The Nautilus file man-
ager starts, displaying a list of the files available at the top level of the selected partition, as shown

in Figure 2.16.

FIGURE 2.16

Browsing your mounted windows partition
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Once you've mounted a Windows partition, you can drag and drop files from it to your desktop to work
with a temporary copy of your file, or work with them directly from the mounted partition if it is a FAT32
partition. If your system has only NTFS partitions and you work with temporary copies of your Windows
files, you can always save them to another storage device that Ubuntu can access, or you can transfer them
over the network to another machine, as explained in “Copying Files to Other Machines Over a Network”
later in this chapter.

Accessing PPC Macintosh Partitions From the Desktop CD

Most modern PPC Macintosh systems use a type of filesystem known as HFS+, which the Disks Manager
(discussed earlier) does not understand how to access at the present time. This is unfortunate, but not
insurmountable. If you're willing to do a little command-line magic on a PPC Macintosh that you've booted
from the Ubuntu Desktop CD, you can still mount your Macintosh partitions, access the files that are stored
there, and even save modified files back to your Macintosh patrtitions.

To manually mount your Macintosh partitions using the Linux mount command, do the following:

1. Select the Applications &> Accessories = Terminal menu item. A Linux terminal window displays.

2. Use the fdisk -1 /dev/hdc command to list the partitions that are available on your Macintosh
hard drive, as in the following example (abbreviated to show only important information):

sudo fdisk -1 /dev/hdc
/dev/hdc
# type name
/dev/hdcl Apple_partition_map Apple
/dev/hdc2 Apple_Bootstrap untitled .
/dev/hdc3 Apple_HFS Apple_ HFS_untitled
/dev/hdc4d Apple_ UNIX_SVR2 untitled
/dev/hdc5 Apple_UNIX_SVR2 swap
/dev/hdcé Apple_Free Extra
3. The PPC Macintosh partition is identified as an Apple_HFS partition in the second column of
this output. You can mount any of these partitions on the /mnt directory by using the mount
command, as in the following example, which mounts the HFS+ filesystem /dev/hdc3 on the
directory /mnt:

sudo mount -t hfsplus /dev/hdc3 /mnt

Once you have mounted your HFS+ partition, you can browse the /mnt directory to see your files.
Unfortunately, this filesystem can be written to only by a privileged user, so you probably want to copy
any files that you want to modify to your Desktop CD desktop, modify them, and then copy them back
using the sudo command. For example, the following command copies a file to the directory /mnt/
Users/wvh, which is my Mac OS X home directory as seen under the directory on which I mounted
my PPC Macintosh partition:

sudo cp Desktop/the_file_I_modified.doc /mnt/Users/wvh

If you follow the instructions in this section for manually mounting a partition, you should also unmount it
before shutting down your Ubuntu Desktop CD session. As an example, I would use the following com-
mand to unmount the HFS+ partition that I mounted earlier in this section:

sudo umount /dev/hdc3
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Using Desktop CD Persistence

Live CDs like the Ubuntu Desktop CD provide an easy way to temporarily turn any compatible computer
system into an Ubuntu Linux system. However, the fact that most live CDs don't provide any sort of persist-
ent storage for configuration data, custom applications, and so on (other than manually copying files to
other local or networked storage) limits the practical usability of Live CDs to simple demonstrations, gen-
eral one-time experimentation, rescuing data from crashed systems, and for general system repair and
recovery efforts. Until now, that is.

The Ubuntu 6.06 Desktop CD provides a built-in mechanism for recognizing an external storage device
with a special name at boot-time and using the contents of that device to restore desktop settings, applica-
tion configuration files, and even installed applications. The amount of custom configuration information
and installed applications that you can save and restore is only limited by the size of the external storage
device that you use. The requirements for taking advantage of this capability are the following:

B The external storage device must be one that can be found by the Desktop CD kernel when it boots.

B The external storage device must contain a Linux filesystem that is supported by the Desktop CD
kernel. VFAT, NTFS, and HFS+ filesystems will not work — the filesystem must be an actual
Linux filesystem. Ext2 or ext3 filesystems are recommended for portability.

B The filesystem on the external storage device must have the name casper-rw.

B You must add the persistent keyword to the kernel command line when you boot from the
Desktop CD.

The most common devices used for persistent storage with the Desktop CD are USB devices. USB sticks
(a.k.a. pen drives) are extremely portable, but provide a limited amount of storage. An external USB hard
drive is a better alternative if you need to install applications, related files, and other data that would exceed
the amount of storage available on a USB stick.

If you are using an Ubuntu Desktop CD for demonstration purposes and do not need to save

# changes to associated data files across demos, creating a customized version of the Ubuntu
Desktop CD might be a simpler approach than using an external drive for persistent storage with the Desktop
CD. The Ubuntu Web site has a great set of instructions for creating your own customized version of the
Ubuntu Desktop CD for the 6.06 LTS release at https: //help.ubuntu.com/community/
LiveCDCustomization/6%2e06.

Formatting and Labeling Your External Storage Device

After you attach your removable storage device to your system, boot Ubuntu from that system (or from the
Desktop CD). See the section of Chapter 23 entitled “Locating, Partitioning, and Formatting New Drives”
for information about how to identify and format drives on your system. If you are using a USB stick or
removable hard drive, the name of that drive will be something like sda, sdb, and so on. Make sure that
you do not accidentally format the wrong disk! If the USB stick or removable hard drive that you are

using already contains a filesystem, mount it manually (as discussed in the section of Chapter 4 entitled
“Mounting Filesystems”) to verify that this is the disk that you want to format, and then umount it before
proceeding to format the drive. As mentioned previously, the type of filesystem that you create on your
external drive must be an actual Linux filesystem such as ext2, ext3, jfs, reiserfs, or xfs. I suggest using ext3
filesystems because they are readable from any Linux system if you want to copy additional data to the drive
from some other Linux system. The ext2 filesystem might be a better choice for devices with limited
amounts of storage, such as USB sticks.
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If you want to add data to your removable drive from another Linux system, you can do so by
simply attaching the removable drive to that system, mounting it, and copying data into the
appropriate locations. External storage devices used for persistent storage contain a Linux filesystem with its
familiar directory structure. For example, you could copy other data files to the home directory of the Live
CD’s default user by copying those files to the directory home /ubuntu on the removable storage device,
and they will appear in that user’s home directory the next time that you boot your system from the Desktop
CD as described in the next section.

Once the external storage device contains a suitable filesystem, you will need to label that filesystem as
casper-rw, which is the special name that Ubuntu 6.06 uses to recognize a persistent storage device.
Labeling an ext2 or ext3 filesystem is done using the e21abel command from any Linux command line,
such as a GNOME Terminal or an xterm. (Other Linux filesystems use other utilities, such as reiser
fstune for reiserfs filesystem, xfs_admin for XFS filesystems, and so on.) For example, correctly
labeling the ext2 filesystem on the device /dev/sdal would be done using the following command:

$ sudo e2label /dev/sdal casper-rw

Once you have labeled the filesystem, you’re ready to boot the Desktop CD and incorporate that device as
persistent storage, as described in the next section.

Modifying Kernel Command-Line Arguments for Persistent Storage

Once you have created and labeled the filesystem on your persistent storage device as described in the pre-
vious section, attach that device to the system that you want to boot from the Ubuntu Desktop CD and
reboot from the Desktop CD. When the Ubuntu splash screen displays, press the F6 key and type a space
and the word persistent on the kernel command line that displays, as shown in Figure 2.17.

FIGURE 2.17

Adding the persistent keyword to the Desktop CD kernel command line

<3 ubuntu

Boot Optior

After adding this keyword, press Return to continue the Desktop CD boot process. Once the system has
booted, you can change configuration settings, create new files, install applications, and so on. Any changes
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that you make will be saved to your persistent storage device, and will be available the next time you boot
from the Desktop CD as long as you specify the persistent keyword on the kernel command line, as
described in this section.

Copying Files to Other Machines Over a Network

If you create or modify files while running from a Desktop CD, you may want to save those changes. If you're
running from a Desktop CD but are unable to write to any of your system’s hard disk partitions (as described
earlier in this chapter), you can still save those files by copying them over the network to another machine.

Linux provides several ways to enable copying files to other systems over the network. Some of the most
common and popular of these are the following:

B the ftp (file transfer protocol) utility, which establishes a connection to another machine and
enables you to interactively transfer files in either direction

B the scp (secure copy) utility, which enables you to quickly transfer files to other machines over a
secure, encrypted connection

B the System = Administration = Shared Folders menu item, which enables you to mount a
shared network drive on another system to which you can copy files.

All of these are explained in detail in Chapter 15, “Connecting to Other Systems.” They’re summarized here
so that you know that there are ways to save any work that you’ve done from the Ubuntu Desktop CD, even
if you can't directly access the partitions on your Microsoft Windows or Apple Mac OS X systems for one
reason or another.

Installing Windows Programs
from the Desktop CD

The Ubuntu Desktop CD not only provides a great way to try out Ubuntu, but also provides a great way to
try out some powerful and excellent open source applications on your Windows system. If you insert an
1386 Ubuntu Desktop CD into the CD drive of a system that’s running Microsoft Windows, you'll see a dia-
log like that shown in Figure 2.18.

This dialog enables you to install any of the following applications on your Windows system:

B Mozilla Firefox is a Web browser that provides a popular and secure alternative to Microsoft’s
Internet Explorer on Windows systems. The core capabilities provided by Firefox are easily
extended using hundreds of plug-ins that are freely available over the Internet. Using Firefox is
discussed in Chapter 9, “Surfing the Web with Firefox.”

B Mozilla Thunderbird is an e-mail client (MUA) that provides a popular and secure mechanism for
reading e-mail from POP/POP3 and IMAP mail servers.

B AbiWord is a popular word processor that is part of the GNOME office suite and provides a free,
open source alternative to expensive, proprietary word processors such as Microsoft Word.

B Gaim is an open source alternative to most instant messenger software that can exchange messages
in all of the formats used by popular instant messaging packages from AOL, Yahoo, and so on.

B GIMP is a popular image creation and manipulation package that provides a free, open source
alternative to expensive, proprietary software packages such as Adobe Photoshop. Using GIMP is
discussed in the section of Chapter 12 entitled “Using the GIMP”

43



Getting Started with Ubuntu Linux

To install any of these packages, click the Install now button beside its entry. A Windows installer for this
software starts, as shown in Figure 2.19, where I'm installing Firefox.

Once the installation completes, these open source applications run natively on your Windows system,
without the need for the Ubuntu Desktop CD. For example, Figure 2.20 shows Firefox running natively on
my Windows system.

FIGURE 2.18

Open source software for Windows on the Ubuntu Desktop CD
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FIGURE 2.19

Installing Firefox on Windows from the Ubuntu Desktop CD
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Running Firefox on Windows after installation
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Summary

This chapter explained how you can take Ubuntu Linux for a test drive or even permanently install Ubuntu
Linux after booting from the Ubuntu Desktop CD that is appropriate for the type of personal computer that
you're currently using. This book includes an Ubuntu Desktop CD for x86 systems. Though I hope that
you've installed Ubuntu Linux permanently on your computer system, this chapter also discussed various
ways of experimenting with Ubuntu and saving your data if you don't want to install Ubuntu on your com-
puter yet.

Even if you're not ready to completely commit yourself to Ubuntu Linux, the Ubuntu Desktop CD enables
you to sample the power of both an open source operating system (GNU/Linux) and popular open source
software packages. This chapter explained how to access filesystems on your existing PC from the Desktop
CD while test-driving Linux, and how to install open source software from the Desktop CD on an existing
Windows system so that you can take advantage of the power of open source software on that platform.

The next chapter discusses other ways of installing Ubuntu Linux using other Ubuntu CDs, and also dis-
cusses how to install Ubuntu on more complex systems, such as systems on which you want to be able to
boot Ubuntu Linux and other, preexisting operating systems.
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he previous chapter discussed the graphical installer that is provided as

part of the Ubuntu Desktop CD, which is the CD that is included with

this book. Using this CD and its installer is the standard way of installing
an Ubuntu Desktop system. However, as discussed in the section of Chapter 1
entitled “Ubuntu CDs,” two other CDs are also available from the Ubuntu folks
for each fully supported platform. These are the Ubuntu Server Install CD and
the Ubuntu Alternate Install CD. This chapter discusses how to obtain these CDs
and the installation alternatives that each of them provides, and begins with a
discussion of installing Ubuntu on dual-boot systems, which are systems that can
boot more than one operating system (though not at the same time). Dual-booting
means that when you turn the machine on, you'll be given the choice of booting
Ubuntu Linux or another operating system, such as Microsoft Windows or Mac
OS X. This is the easiest path to take if you don't have a machine to dedicate to
Ubuntu or if there are some critical pieces of software that you depend on which
run under another operating system, and you aren't sure how to accomplish the
same things using Ubuntu. Hopefully, by the end of this book, you'll feel more
comfortable giving up on Windows, but it’s always better to be safe than truly
sorry when you can’t figure out how to get your work done.

The Ubuntu Desktop CD5 graphical installer differs from the quasi-graphical,
Debian-based installers used on the Server and Alternate Install CDs. Before provid-
ing a graphical installer on the Desktop CD, Ubuntu’s Debian-based installer
received its share of the criticism traditionally aimed at the Debian installer — "It’s
not fancy enough,” “It looks like something from 1985,” “It doesn't use all of the
whizzy features of my five-dimensional, accelerated graphics card,” and so on. These
are all true, and for good reasons. Although its nice to have a fancy, mouse-oriented,
graphical installation program, an installer is something that you use once per sys-
tem and then forget about. An installer therefore has to be rock-solid, easy-to-under-
stand, and easy-to-use. It also has to work on any computer system from the most
wretched, low-resolution VGA system to the high-end gaming systems of today,
which provide stunning resolution and visual nuances that many people can't even
detect. Server systems often run headless (i.e., without a graphical console), and
therefore an installer that works on those types of systems is fairly important.
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Getting Started with Ubuntu Linux

Overview of Dual-Boot Systems

As explained in the introduction to this chapter, dual-booting is the term used to describe a computer system
that can run more than one operating system (though not at the same time). Dual-booting is an attractive
option if you want to experiment with Ubuntu but still depend on applications that run on whatever exist-
ing operating system you're using. Because Ubuntu Linux is officially supported on x86 and 64-bit PC
machines that often run Microsoft Windows and on PPC systems that typically run Mac OS X, this chapter
explains how to install Ubuntu as a second operating system on these types of machines. The only require-
ment for doing this is that you have sufficient space on your computer’s drives to hold both operating sys-
tems and their associated applications.

NOT ﬂ: B The Ubuntu Desktop CD Installer discussed in Chapter 2 will automatically offer to resize an
= k£ - existing Microsoft Windows partition if one is detected on your x86 or 64-bit PC system. In
most cases, you do not have to manually repartition your existing Windows partitions as explained in this
chapter. The information in this section on manually repartitioning Windows partitions is provided for your
convenience, just in case you want to do this yourself. If your disk contains multiple Windows partitions and
you want to resize and move them to create free space, or if you would simply prefer to resize partitions your-
self, “just in case,” the Windows repartitioning information in this chapter will hopefully be useful to you.

Your Computer’s Boot Process

To understand how dual-booting works, it's useful to have a little insight into what exactly happens when
you turn on a computer system, which is known as your computer’s boot process. When you turn on your
computer system, a hardware subsystem known as the Basic Input Output System (BIOS) loads, explores and
tests your hardware, and then reads some configuration setting from a special memory chip on your system.
On x86 systems, these BIOS settings specify a variety of configuration data including the order in which
your hard drive, CD-ROM, DVD, or other media are searched to find something that it can execute. (On
Apple Macintosh systems, this is automatically a disk partition unless you actually specify an alternate boot
device by holding down an associated key on your keyboard.)

Once your system knows where to boot from, it searches these devices and loads a master boot record from
the bootable device. At this point, your system doesn’t know anything about the geometry of your hard
disks or other storage devices, but it can always find the first few blocks on any device to identify whether
the drive is bootable. On Ubuntu Linux systems, the MBR contains the first stage of the Linux GRUB boot
loader, which is loaded into memory and is executed. The first stage of the GRUB boot loader then loads a
second stage installer that understands the type of filesystem used on the bootable drive.

Once the second stage boot loader is loaded into memory and executing, it reads a configuration file located
on the device that contained the boot loader and displays any available options for booting the computer
system. On computer systems that run only one operating system, your boot options are fairly straightfor-
ward, simply listing different ways of starting that single operating system. On systems that can boot multi-
ple operating systems, the boot loader options list all of the available operating systems on your computer.
In addition to offering multiple ways of booting each operating system, they typically also enable you to
choose between operating systems.

Loading a sequence of increasingly complex programs, starting with the BIOS or boot monitor and ending
with a full-blown operating system is known as booting your system because the system has essentially
pulled itself up by its bootstraps.

I For more detailed information about Linux boot loaders and the Linux boot and system startup
i process, see the section of Chapter 19 entitled “Overview of the Ubuntu Linux Startup

Process ”
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Configuring a System for Dual-Booting

It’s quite easy to configure your system to run your choice of operating systems. This enables you to boot
Microsoft Windows or Mac OS X when you need to read mail from applications that only run under those
operating systems, but boot Linux when you need to do more complex tasks or want to explore the power
and elegance of Ubuntu. Setting up a dual-boot system is also a great way to learn Linux if you have only
one computer system and aren’t willing or able to simply take the plunge and move to Linux full-time.

When you install Mac OS X or Microsoft Windows on a system with a single disk drive, these operating sys-
tems typically create only a single partition on each of your disk drives. This makes it tricky to add another
operating system to that same computer system. You generally have two choices:

B Add another hard drive to that computer system and install Linux there.

B Change the existing partitions on your computers hard drive to free up space in which you can
create another partition where you can then install Linux.

The first of these is usually an option in desktop computer systems, assuming that you have room inside your
machine for another drive, have sufficient funds to buy another disk drive, and are dedicated and technical
enough to open up your computer and add a hard drive correctly. However, if you have sufficient free space
available on your system’s existing drive, the second option is cheaper, faster, and easier. This chapter focuses on
installing a system with an existing operating system — installing onto a second disk is identical to installing on
a single-disk system except that you must make sure that you select the correct disk to install onto.

As mentioned earlier in this chapter, you should plan on devoting a minimum of 3GB to an Ubuntu Linux
installation, which gives you sufficient space in which to install the operating system, a standard set of
applications, and enough room to create and store a reasonable amount of your files and other personal
data. 3GB does not leave you all that much free space, but is usable — anything larger than 3GB is, of
course, better because it will provide more space for you to create and store personal information and files
on your Ubuntu Linux partition. Changing the existing partitions on your computer system is known as

repartitioning your system.
NARNII 1 Several free and commercial software packages are available that make it easy to repartition
M“Aﬁv : existing disks. However, the first part of software is the word soft, which in this case means
that something can go wrong. Please make sure that you back up your critical OS X or Windows data before
proceeding!

Ninety-nine times out of a hundred, repartitioning an existing disk drive is completely safe and will not
damage or lose any of the existing programs or data on your Windows or Mac OS X partition. However,
preventing the pain associated with that one remaining time is worth the extra time that it takes to back up
your important personal data before making any changes to your disk partitions. If you're tempted to skip
this step and just go ahead with repartitioning, stop and think for a moment what it would be like if you
lost your computer system or it was destroyed: the saved e-mail that you've exchanged with friends and
family, those letters you've written, your digital photographs, your music collection, the great American
novel —all gone. Are you really willing to take that chance? If so, you're braver than I am.

Repartitioning an Existing Disk

Once you've done backups of your important files and verified that the backups are readable, you can move
on to actually repartitioning your disk to make room for Linux. The first step in doing this is to defragment
your disk, which packs the disk space associated with all of the files and directories on your existing parti-
tion as closely together as possible. Disks become fragmented as you create and delete files— there’s noth-
ing that you can do about it except to clean things up occasionally. When you repartition your disk, you're
essentially slicing off a portion of an existing partition so that you can use it for something else. You can’t
just remove a portion of an existing partition if it contains parts of files that you are using.
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Microsoft Windows and Mac OS X Backup Software

hough this isn’t a book about Microsoft Windows or Mac OS X, recommending that you back up those

systems before repartitioning without providing some suggestions would be rude. Both Microsoft
Windows and Mac OS X provide basic backup software for their platforms. Versions of Microsoft Windows
such as Windows XP provide backup software that you can access via the Programs = Accessories = System
Tools = Backup menu item. The generic Mac Backup software is available for free via Apple’s .Mac online
storage subscription service (you can sign up for a free trial of the .Mac site if you don’t want to permanently
subscribe). Both of these packages support backups to removable media.

More sophisticated, and expensive, backup solutions are available for both platforms. For Windows systems,
I've heard good things about SyncBackSE (www.2brightsparks.com), Genie-Soft Backup Manager
(www.genie-soft.com), and | have used Veritas’ Backup Exec (www.backupexec.com) commercially,
though it’s probably overkill for laptop or desktop systems. For Mac OS X systems, Lacie’s Silverkeeper
(www.lacie.com/silverkeeper) is a popular, free package that requires registration to download. Bombich
Software’s Carbon Copy Cloner (www .bombich.com/software/ccc.html) is another free package that is
extremely popular.

If you have multiple types of systems, a multiplatform solution such as EMC Insignia’s Retrospect
(www . emcinsignia.com) will enable you to do Windows and Mac OS X backups, and will also enable you
to back up Linux systems from your Mac when they are mounted via NFS or SMB. Similarly, but a bit more
powerful, the Tolis Group’s BRU (www . tolisgroup.com) package supports Windows, Mac OS X, and native
Linux backups.

Defragmenting Microsoft Windows Systems

Windows provides a built-in defragmentation utility, which you can start by selecting the Programs =
Accessories = System Tools = Disk Defragmenter menu item. In this utility, (shown in Figure 3.1) first
select the drive letter associated with the disk partition that you want to reduce in size to make room for
Linux, and then click Defragment. The Disk Defragmenter will do its work and display a before and after
picture of fragmentation on that partition once it completes. Running the Defragmenter once is sufficient,
even if the Defragmenter reports that your disk is still somewhat fragmented.

You may wonder why Figure 3.1 shows some system files that haven't been moved closer to the beginning
of the disk. The defragmenter doesn’t relocate Microsoft Windows system files such as its paging file
because these files are used internally by Windows and shouldn’t be modified after they are created.
However, they are recreated if any problems are found with them, so they will be recreated even if they are
located in the part of the disk that you're going to allocate for use by Linux.

I The Linux utility that you’ll use later to repartition your disk is supposed to be able to deal
S8 with fragmentation, safely moving fragmented portions of files from the part of the existing

Windows partition that you’ll be dedicating to Linux. However, defragmenting your disk from Windows

beforehand can never hurt, so I still recommend that you defragment your disk before proceeding.

Once you've defragmented your disk, the next step in manually creating space for Linux is to repartition
your disk using the tools found on the Ubuntu Desktop CD. Skip ahead to the section entitled
“Repartitioning Microsoft Windows Systems Using the Ubuntu Desktop CD.” Using the Ubuntu Desktop
CD is discussed in detail in Chapter 2 — the “Accessing Microsoft Windows Partitions from the Desktop
CD” section in this chapter focuses on how to use the Desktop CD to perform a simple repartitioning task
on a system running Microsoft Windows.
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FIGURE 3.1

Cleaning up a partition with the Windows Disk Defragmenter
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Defragmenting Mac OS X Systems

Apple’s Disk Utility is an excellent tool for testing the internal consistency of your Mac OS X HFS and HFS+
partitions. Unfortunately, it does not defragment disk partitions, so third-party utilities are your only option
when defragmenting or otherwise modifying Mac OS X disk partitions.

Mac OS X systems running Mac OS X 10.3 (Panther) and later that use the HES+ journaling filesystem
automatically defragment files less than 20MB in size whenever these files are updated. Mac OS X 10.3 and
greater HFS+ filesystems also use a mechanism known as Hot-File-Adaptive-Clustering to put frequently-used
files less than 10MB in size in a special portion of the filesystem, known as the hot band, that provides opti-
mal performance based on the characteristics of your disk drive. Files moved to this area are defragmented
as they are moved. Though it can provide substantial performance improvements, the use of Hot-File-
Adaptive-Clustering complicates life for defragmentation utilities.

However, this is another situation where it’s better to be safe than sorry. For PPC-based Mac OS X systems,
disk utilities such as Micromat’s TechTool Pro (my personal favorite, available at www.micromat . com)
perform defragmentation during disk optimization.

Repartitioning Microsoft Windows Systems Using the Ubuntu Desktop CD

Now the fun begins! The Ubuntu Desktop CD includes a nice graphical utility called GNOME Partition
Editor that makes it easy to resize existing partitions on a Microsoft Windows system. Most Windows
filesystems today are in NT File System (NTFS) format, though some systems still use the 32-Bit File
Allocation Table (FAT32) format, also known as VFAT. The GNOME Partition Editor can resize either of
these types of filesystems.

To use the GNOME Partition Editor to resize an existing Microsoft Windows partition, boot from the
Ubuntu Desktop CD as described in Chapter 2. When the GNOME desktop displays, select System =
Administration = GNOME Partition Editor. A dialog like the one shown in Figure 3.2 displays.

51



Getting Started with Ubuntu Linux

The GNOME Partition Editor’s utility’s startup dialog

GParted Edit View Device Partition Help

() = 5] ' L Y/devhdb (1431 GB) *
Delete = Resize/Move Copy i

fdevihdbl
l4.30GB

I rtfs [ unallocated used unused
Partition Filesystem Size Used Unused Flags
/devjhdbl .Htfs 14,30 GB 1.96 GB 12,34 GB boot
nallocated lunallocated 7.84 MB

0 operations pending

At this point, do the following:

1. Select the hard disk partition that you want to resize from the partition list at the bottom of this
dialog and click the Resize/Move button in the icon toolbar above the listing of your disk’s current
partitioning scheme. The dialog shown in Figure 3.3 displays.

FIGURE 3.3

The Resize dialog

Minimum Size: 2023 MB Maximum Size: 14653 MB

Free Space Preceding [MB): | i—l

New Size (MB): 146
Free Space Following (MB):

IEé?ugancal I | Rasize ‘

2. Left-click the arrow at the right end of the area at the top of this dialog, and drag it to the left to
represent moving the end of the partition. As you drag it, you'll the see the numbers in the bot-
tom of the dialog change to reflect the proposed new size of your partition. This isn't actually
making any changes to your disk, it’s just setting things up to do so, so there’s no problem if you
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drag the end of the partition with your mouse button, let go, and then want to make additional
changes. Figure 3.4 shows this dialog after I've proposed resizing my current partition so that it is
evenly divided between an NTFS partition and free space into which I can install Ubuntu.

FIGURE 3.4

The Resize dialog after resizing a partition
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Click Resize to schedule this operation and close the Resize dialog. As shown in Figure 3.5, the
main Partition Editor dialog displays, listing the pending resize operation at the bottom.

FIGURE 3.5

The Partition Editor showing a pending resize operation
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Click Apply. A dialog displays, asking if you're sure that you want to perform the pending opera-
tion. Click Apply. The dialog shown in Figure 3.6 displays as the resize operation is performed.
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The Partition Editor’s operation in progress dialog
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5. When the resize operation completes, an updated summary dialog displays, showing that your
existing partition has been split into an NTFS partition and unallocated space in which you can
now install Ubuntu Linux (see Figure 3.7). Select the GParted = Quit menu command to leave
the partition editor, and select the System = Administration = Log Off menu command to termi-
nate your live Ubuntu session. Click Restart on the pop-up dialog that displays.

FIGURE 3.7

The Partition Editor dialog after completing the resize
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Congratulations! You've successfully resized your partition and created space for Ubuntu. To reboot your
system into Microsoft Windows to double-check that your Windows installation is still fine, press the
Return or Enter key on your keyboard after removing the Ubuntu Desktop CD. Once you're sure that
Windows is as good as it ever was, you're ready to begin the Ubuntu installation process using a Desktop,
Server, or Alternate Install CD.

54



Installing Ubuntu on Special-Purpose Systems

The first time that you boot Windows after repartitioning a partition, Windows may notice that
. ~ your disk parameters have changed, and will run its CHKDSK utility to correctly set Windows’

|dea of partition size and to recreate its paging file if necessary. You will see the screen shown in Figure 3.8
during the Windows startup process. Don’t worry, just let Windows do its thing— Windows will simply
check the disk partition, adjust its internal parameters, and then start Windows correctly.

FIGURE 3.8

Microsoft Windows checking the resized partition
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Repartitioning PPC Macintosh Systems Using the Ubuntu Desktop CD

Though it seems strange, the whizzy graphical utility for resizing partitions that was discussed in the previ-
ous section does not know how to deal with Macintosh HFS or HFS+ partitions. Not to worry — the
Ubuntu Desktop CD includes a command-line utility called parted that can easily resize HFS or HFS+
partitions. Though it's not quite as elegant as the graphical utility discussed in the previous section, think of
it as your first step into the rich set of powerful command-line tools that are available in Linux! In most
cases, you won't need to use them, but when you do, it’s nice to know that they’re available.

Mac OS X 10.2 introduced a journaling version of the traditional Macintosh HFS filesystem. Journaling is a
technique that improves throughput and minimizes system restart time by saving disk updates in a special
part of the each partition (known as its journal) before writing those changes to disk. Sets of related changes
are applied to partitions transactionally and are removed from the journal only when the transaction com-
pletes successfully. When your system restarts, it checks the journal for each filesystem and applies any
pending changes to that filesystem, which helps ensure that your partitions are always up-to-date and also
minimizes the chance that any partition could be left in an inconsistent state because of a partially-applied
update.

Before resizing an HFS+ partition, you must disable journaling on the filesystem to guarantee that the
filesystem is up-to-date, because this guarantees that the journal does not contain any pending updates to
portions of the partition that may no longer be present after resizing. You must do this when you are
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Problems with Graphical Repartitioning?

In some cases, the graphical repartitioning utility discussed in this section won't enable you to resize your
existing Windows partitions. Although this is a hassle, it isn’t fatal — you can manually repartition your
existing partition using the command-line parted application and the techniques discussed in the next sec-
tion for repartitioning PPC Apple Macintosh disks. The only difference will be in the names and numbers of
your partitions. The following is a transcript of manually repartitioning a Windows disk using parted — for
specific instructions, see the next section and substitute Microsoft Windows each time you see the words PPC
Macintosh, Apple Macintosh, Mac OS X, and so on.

tparted) p
Disk geometry for /dev/hda: O0kB - 8590MB
Disk label type: msdos

Number Start End Size Type File system Flags

g 3 Ak 8579MB 8579MB primary fari2 ol JEoR
(parted) resize 1 32kb 4096MB

(parted) p

Disk geometry for /dev/hda: 0kB - 8590MB

Disk label type: msdos

Number Start End Size Type File system Flags

1k 32kB 4096MB 4096MB primary fat32 boot, lba
(parted) quit

Part of the beauty and power of Linux is that there are always multiple ways to accomplish specific tasks. The
primary difference between these solutions is typically whether you want to perform a task from the com-
mand line or a graphical application you want to use to accomplish the same task.

running Mac OS X. To do this, start the Mac OS X Terminal application (Applications = Terminal) and exe-
cute the following diskutil command in the terminal window:

S diskutil list

/dev/disk0
#: type name size identifier
0: Apple_partition_scheme *9.6 GB diskO0
1: Apple_partition_map 31.5 KB diskOsl
2: Apple_HFS Boot 9.4 GB disk0s3

As you can see from the output of this command, my active Mac OS X patrtition is partition 3 on
/dev/disko0, which is identified as the partition /dev/disk0s3 (slice 3 of disk 0). To disable journaling
on this filesystem, execute the following command:

$ diskutil disableJournal /dev/disk0s3
Journaling has been disabled on /dev/disk0s3

As you can see from the output of this command, journaling has been successfully disabled on this parti-
tion. Insert the PPC version of the Ubuntu Desktop CD, shut down your Mac OS X system, and boot from
the PPC Ubuntu Desktop CD as described in Chapter 2.
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Now the fun begins! Start a terminal window using the Applications = Accessories = Terminal menu com-
mand. In the terminal window, do the following:

1. Execute the parted command, followed by the name of the disk drive that you want to reparti-
tion. On most PCI Macs, the device name for your main hard disk will be /dev/hdc. You should
see output like the following, concluding with the parted command prompt, (parted):

# parted /dev/hdc

GNU Parted 1.6.21 with HFS shrink patch 16

Copyright (C) 1998 - 2004 Free Software Foundation, Inc.

This program is free software, covered by the GNU General Public
License.

This program is distributed in the hope that it will be useful, but
WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY

or FITNESS FOR A PARTICULAR PURPOSE. See the GNU General Public
License

for more details.

Using /dev/hdc
(parted)
2. Type the p (print) command to display the specified disk’s current partition table, which should
look something like the following:
(parted) p
Disk geometry for /dev/hdc: 0.000-9787.148 megabytes
Disk label type: mac

Minor Start End Filesystem Name Flags
1 0.000 0.031 Apple
3 128.031 9787.140 hfs+ Apple_HFS_Untitled_1

3. Use the resize command to reduce the size of the HFS+ partition. This command takes three argu-
ments: the minor number of the partition that you want to resize, the starting block for that parti-
tion, and the new ending block for that partition. Using the partition size shown in the previous
item to reduce the size of my current HFS+ partition by approximately 4GB, I execute a command
like the following:

(parted) resize 3 128.031 5600

4. Because HFS+ support is still experimental in many versions of parted, you may see a warning
like the following:

Warning: You have an HFS+ file system that has a feature that I
haven't seen

used anywhere. Parted can theoretically handle it, but the
corresponding code

has never been tested, so this might be risky. Please e-mail me so I
can see how it works! <xiluné666@libertysurf.fr>

Ignore/Cancel?

5. Enter the letter 1 and press return to begin resizing the disk. A continuously updating message
like the following displays:

shrinking... NN% (time left MM:SS)

6. Once resizing the partition completes, the parted prompt redisplays. Enter quit to exit parted.
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Congratulations! You've successfully resized your partition and created space for Ubuntu. To reboot your
system into Mac OS X to double-check that your HFS+ installation is still fine, press the Return or Enter
key on your keyboard after removing the Ubuntu Desktop CD. Once you're sure that Mac OS X is fine,
you're ready to begin the Ubuntu installation process using a Desktop, Server, or Alternate Install CD.

Getting a Different Install CD

Ubuntu isn't available in stores, which is fine because a CD suitable for test drives and installation is pro-
vided with this book, and other Ubuntu installation CDs are readily available over the Internet. If you have
a reasonably fast Internet connection and a CD burner, the easiest way to get a different Ubuntu Install CD
than the one provided in this book is to download an ISO image for that CD. (An ISO image is a file con-
taining an image of a CD-ROM or DVD that is in the format mandated by the International Standard
Organization 9660 specification.) See the section of Chapter 1 entitled “Ubuntu CDs” for more information
about the Ubuntu CDs that are available other than the one provided in this book. Once you’ve decided
which Ubuntu CD meets your needs, go to the page at www . ubuntu.com/download, select a mirror site
in your country or a site that’s closest to you in general, and select the Install CD that is associated with
your platform and the type of system that you want to install. Save the downloaded ISO image to a file,
burn that ISO image to a CD once the download completes, and you're ready to go!

If you have a slow Internet connection or do not have a CD burner, don’t panic! As mentioned in the front
matter for this book, the Ubuntu folks will even ship you Ubuntu CDs, though they take a few weeks
because they're shipped from the Netherlands. This isn't the right solution for those of us who are into
instant gratification, but it may work for you. To request that the Ubuntu folks ship you CDs, go to
https://shipit.ubuntu.com, create an account by entering your e-mail address and a password, and
request Ubuntu CDs for the current release. These come in an attractive two-pack that includes both the
current install CD and a Desktop CD for each selected system type. You can even order free CDs for multi-
ple system types at the same time.

Booting from a Server or Alternate Install CD

Booting from an Ubuntu Server or Alternate Install CD is as easy as inserting the appropriate CD into your
system’s CD drive, restarting your system, and telling the system to boot from the CD drive instead of boot-
ing from a hard disk partition. On PC systems, this is done using BIOS settings, while Mac OS X systems
from Apple simply require that you hold down the letter “C” on your keyboard while starting up the
computer.

I If your x86 system boots from the hard drive even if the correct Ubuntu install CD is present
in your CD drive, you’ll need to modify the boot order in your BIOS settings. The boot order is

the sequence in which available devices are searched for bootable disks when your system is powered on. To

do this, turn your computer on and press the key on your keyboard that gives you access to the BIOS. This is
typically the Del (Delete) or F2 key for most modern systems, but the key that you’ll need to press is usually
identified at the bottom left of your screen when you turn on your computer and it first starts up.

Depending on the type of BIOS your computer uses, boot order settings are usually stored in an Advanced
Settings or Boot screen, which you can navigate to using the arrow keys on your keyboard. Press Return to
display this screen once its name is highlighted. Once this screen displays, use the down-arrow key to navi-
gate to the First Boot Device or CD Drive entry, and see the help messages at the right side of the screen for
information about how to make your CD Drive the first boot device. You can then press the Escape key to
exit this screen, and press F10 to save the new settings, exit the BIOS settings screen, and reboot.
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Once your system begins booting from an Ubuntu Server or Alternate Install CD, you'll supply some basic
information to help the installer correctly configure your system, install the correct internationalization and
location software, and set up an initial user account. The next two sections discuss your install options from
the Server and Alternate Install CDs, which share the same quasi-graphical installer discussed in the intro-
duction to this chapter, and walk you through the installation process.

I A bug in the installation process for any Ubuntu systems that are installed from some Ubuntu

. i Server or Alternate Install CDs can leave your system vulnerable if you press Go Back in the
final |nstal|er screen (shown in Figure 3.25) rather than Continue. Doing this sets the root password to a null
string, which means that anyone can log in on your system as root without a password or use the su com-
mand to become root. If you must go back to a previous installation step, you must manually set, or prefer-
ably disable, the root password on your system. This bug may have been fixed by the time that you read this,
but better safe than sorry.

Install Options on the Server Install CD

As you might guess, the Ubuntu Server Install CD is intended for use in installing Ubuntu on a system that
will be used as a server. Because many server systems are rack-mounted systems that use a system console
rather than a graphical monitor, Ubuntu Server installations do not include a graphical user interface such
as an X Window system window manager or desktop such as GNOME. Not installing these packages by
default reduces the amount of disk space required for a basic installation and reduces the amount of soft-
ware that you have to keep up-to-date.

You can always add a graphical interface to server systems later if you want to have a graphical
: interface available on your server system to support specific tools or for your general conven-
ience. For example, you can add the xubuntu-desktop package to add the Xfce desktop system, the
ubuntu-desktop package to add the complete GNOME desktop, the kubuntu-desktop package to add
the complete KDE desktop, or add the xserver-xorg package, the window manager of your choice, and
specific graphical tools. Adding software packages is discussed in detail in Chapter 20, “Adding, Removing,
and Updating Software.”

Figure 3.9 shows the menu that is displayed when you boot your system from an Ubuntu Server Install CD.
The options on the Server Install CD%s boot menu are the following:

B Install to the hard disk: Installs a basic Ubuntu server system to your hard drive(s) using
Ubuntu’s quasi-graphical installer. Installing an Ubuntu server using this installer is discussed in
detail in the next section, “Installing an Ubuntu Server.”

B Install a LAMP server: Installs a basic Ubuntu LAMP (Linux, Apache, MySQL, and Perl) server
system to your hard drive(s) using Ubuntu’s quasi-graphical installer. Unlike the standard Ubuntu
Server installation, this server installation includes all of the packages necessary to run a LAMP
server. Installing an Ubuntu LAMP server uses the same installer, with the same installation
screens, as is discussed in detail in the next section, “Installing an Ubuntu Server.” Additional
configuration and installation steps are discussed in the section entitled “Installing an Ubuntu
LAMP Server.”

B Check CD for defects: Tests the integrity of the CD that is currently inserted in your system and
verifies its contents.

B Rescue a broken system: Prompts for a few pieces of information such as the language that you
want messages to be displayed in and your geographic location, and then boots a diskless version
of Ubuntu Linux that runs from the CD and which you can use to repair corrupted disks, correct
or reinstall your GRUB boot loader’s configuration, and so on.
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The Boot Menu on the Ubuntu Server Install CD

F1 Help
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If you have problems entering rescue mode, booting from the Ubuntu Desktop CD included
LRSS with this book provides the same capabilities as a rescue mode installation, but with a whizzy
graphical interface.

B Memory test: Performs several memory tests to verify your system’s memory and associated
cache. You can press the letter “C” to display a configuration menu that enables you to run or
rerun specific tests. Once you are finished testing your system’s memory, press Escape to reboot
your system and return to the Ubuntu Server Install CD boot menu.

B Boot from first hard disk: Bypasses booting from the Ubuntu Server Install CD and boots from
your system’s hard drive. This is the option to use if you accidentally left the Ubuntu Server Install
CD in the CD drive of a system on which you did not intend to install Ubuntu or perform the
available system tests.

Either the Install to hard disk or Install LAMP server boot menu options will install an Ubuntu Linux server
system on your hard drive(s). The next section walks you through the process of installing an Ubuntu Server
after selecting the Install to hard disk option. See the section entitled “Installing an Ubuntu LAMP Server” for
details about the installation process that follows if you select the Install LAMP server option instead.

Installing an Ubuntu Server

Depending on the speed of your system and Internet connection, installing Ubuntu can take a little while.
However, the wait is worth it. Insert the Ubuntu install CD in your CD drive and boot from it. Now do the
following:

1. After booting from the CD, the screen shown in Figure 3.9 displays. To proceed, make sure that
the Install to the hard disk entry is selected, and press Return.

2. The screen shown in Figure 3.10 displays, prompting you to select the language in which you
would like system messages and dialogs to be displayed. You can either press Return to accept the
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default value of English, or use the arrow keys to scroll up and down in the list of supported lan-
guages until you find your native language, and then press Return to continue.

FIGURE 3.10

Specifying your language

[1] Choose language |

Flease choose the language used for the installation process. This
language will be the default language for the final sustem.

Choose a language:

Bengali

Bosnian Bosanski
Bulgarian EBArapcKy
Catalan - Catala
Chinese (Simplified) - HA3C(fET1E)
Chinese (Traditional) - H3C(ZEB)
Croatian Hrvatskd
Czech Cestina
Danish Dansk
putch Nederlands

<Go Back>

activates buttons

3. The screen shown in Figure 3.11 prompts you to specify the location where you are using your
computer. This value is used to further customize the language that you specified in the previous
screen by using the appropriate date and time formats, numeric conventions, and currency values
for your geographic location.

FIGURE 3.11

Specifying your geographic location

[!] Choose language
Choose your location:

Australia
Botswana
Canada

Hong Kang
India
Ireland

New Zealand
Philippines

Singapare
South Africa

hetueen items;
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4. The screen shown in Figure 3.12 prompts you to specify the type of keyboard attached to your
computer. The default value is based on your setting on the two previous screens — if this is
incorrect, you can use the down-arrow to select Find your layout by pressing some keys and type
a few keys to have the installer attempt to identify your keyboard type. If you are using a non-U.S.
keyboard, it is often easiest to press the down-arrow twice. Press Return, and simply select your
keyboard type from the full list of supported keyboard types.

FIGURE 3.12

Specifying your keyboard type

[!] 8elect a kewboard layout
Your keyboard is:
fpnerican English |
Find your layout by pressing some keys

select from full keyboard list
Test whether this layout is caorrect

<Go Back>

At this point, a few screens display as the Ubuntu installer looks for your CD-ROM drive, probes
your system’s hardware, and identifies and configures your network interface. These screens are
not interactive.

Jiseen If the installer has problems automatically configuring your network interface and you see an
SRR error dialog at this point, see the sidebar entitled “Resolving Installation Problems” later in this

chapter for more information.

5. The screen shown in Figure 3.13 prompts you to enter a name for this machine. This is a one-
word entry (without any domain name) that can be used to uniquely identify this system on your
local network. If you are dual-booting, I tend to use the same name for the system whenever pos-
sible, to avoid confusing myself. If you want to accept the default name ubuntu, or once you've
entered a name for your machine, press Return to continue.
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FIGURE 3.13

Specifying a name for your Ubuntu server

[1] Configure the network |

Flease enter the hostname for this system.

The hostname is a single word that identifies your system to the
network. If you don't know what your hostname should be, consult your
network administrator. If you are setting up your own home network,
you can make something up here.

Hostname:

<Go Back> <Continues>

6. Next, the installer displays several informative screens as it probes and identifies your system’s
hard disks. The partitioning screen shown in Figure 3.14 displays once these tests have completed.

FIGURE 3.14

The standard Ubuntu Partitioner screen

[11] Partition disks |

Disk space to partition:

Erase entire disk and use LVM: SDSI1
Manually edit partition tahle

<G0 Back:

63



m Getting Started with Ubuntu Linux

64

7. The partitioning screen shown in Figure 3.14 is the only potentially complex portion of the Ubuntu
installation process. If you are installing Ubuntu on a system with a single disk and you want to
devote that entire disk to Ubuntu, the installation screen should look much like the screen in Figure
3.14 except for differences in device names and sizes. In this case, you have three options:

Erase the entire disk and use traditional physical partitions.
Erase the entire disk and use logical volumes.

Manually specify the partition layout for your system.

If you want to manually partition your system, see the section later in this chapter entitled
“Manually Specifying Your Partition Layout,” and then return here once you've finished partition-
ing. Otherwise, select one of the previous two options. The advantage to using logical volumes is
that if you run out of space on your existing system, you can always add another disk drive and
add the space that it provides to your existing logical volume. There are plenty of ways to do the
same sort of thing using physical volumes, so unless you're sure that you want to use logical vol-
umes, just press Return to accept the default value and proceed to the next step.

[ B If you are installing Ubuntu on a dual-boot x86 or 64-bit bit PC system, you will see something
SRR more like the partitioning screen in Figure 3.15. In this case, you can select the Resize option
to let the installer automatically resize your disk, or you can select the Use the largest continuous free space
option to install Ubuntu on the largest unused portion of your disk if you manually resized your partitions or
simply have unallocated space on the disk. If you select the Resize option, a subsequent screen displays on

which you must specify the size to which you want to reduce your Windows partition. This size can be
expressed as an absolute size (for example, 10GB), or as a percentage of the disk (for example, 25%).

FIGURE 3.15

The Ubuntu Partitioner on a dual-boot system

1 [11] Partition disks |
Disk space to partition:

Erase entire disk: SCSI1 (0,6,0) (Sdé)"— 8.6 GB VMware,"VHwaPe Wi
Use the largest continuous free space

Erase entire disk and use LVYM: SCSI1 (0,0,0) (sda) - B.6 GB YMuwar

Manually edit partition tahle

<60 Back>

= huttans

8. The Ubuntu Partitioner’s summary screen displays, as shown in Figure 3.16. As the screen says,
this operation cannot be undone. Double-check the displayed values. To accept the values that it
displays, press the Tab key to select the Yes value on the screen, and press Return to continue. To
make changes to the suggested partitioning scheme, make sure that you select the No value and
press Return. You will be returned to the manual partitioning screens discussed later in this
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chapter in the section entitled “Manually Specifying Your Partition Layout.” In that case, please
see that section of this chapter for more information, and then return to this point of the installa-
tion process.

FIGURE 3.16

The partitioning summary screen

[11] Partition disks |

If you continue, the changes listed helow will be written to the
dizks. Otherwise, you will he able to make further changes manually.

WARNING: This will destroy all data on any partitions you have
removed as well as on the partitions that are going to be formatted.

The partition tahles of the following dewices are changed:
SCEI1 (0,0,0) isda)

The following partitions are going to be formatted:
partition #1 of SCSI1 (0,0,0) (sda) as ext3
partition #5 of SCSI1 (0,0,0) (sda) as swap

Write the changes to disks?

<Go Back>

activates buttons

The screen shown in Figure 3.17 enables you to specify the default time zone in which you will
be using your system. Even if you're installing on a laptop, you should enter your home time zone
as a base reference — you can always change this later if you travel for an extended period of
time. Use the arrow keys to select the appropriate time zone for your home location and press
Return to continue.

FIGURE 3.17

The time zone screen

[1] Configure time zone

Select your time zone:

Central
Hountain
Pacific
Alaska

Hawaii
Arizona

East Indiana
Samoa

<Go Back>
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10.

11.

The screen shown in Figure 3.18 displays, asking whether the system clock on your motherboard
is set to universal time (UTC) or local time. Use the Tab key to select the appropriate answer and
press Return to continue.

FIGURE 3.18

The system clock configuration screen

[!] Configure the clock |

System clocks are generally set to Coordinated Universal Time (UTC).

The operating system uses your time zone to convert system time into

local time. This is recommended unless uyou also use another operating
system that expects the clock to be set to local time.

Iz the system clock set to UTC?

<Go Back>

Next, the screen shown in Figure 3.19 displays, prompting you for the name of a user to create on
your system. As discussed in Chapter 4, “Basic Linux System Concepts,” Ubuntu uses a special
permissions scheme to give a single user (by default) the ability to perform administrative tasks
on your machine. The name of the user that you enter here will have those administrative abili-
ties, so this should almost always be your name or the name of a generic system administration
user (as shown in Figure 3.19). Enter an appropriate full name and press Return to proceed.

FIGURE 3.19

Creating the default user account

[11] Set up users and passwords

A user account will be created for you to use instead of the root
accaunt for non-administrative activities.

Please enter the real name of this user. This information will be
used for instance as default origin for emails sent by this user as
well as any program which displaus or uses the user's real name. Your
full name is a reasonable choice.

Full name for the new user:

<Go Back> <Cont inue>
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12.  Next, the screen shown in Figure 3.20 displays, on which you must enter the login name for the
user whose name you specified in the previous step. This screen initially displays a suggested
login name based on the full name that you specified in the previous step. If you want to change
this, use the Backspace key to delete the default suggestion and enter the login name that you
want to use. To proceed with the default or with a custom username, press Return to continue.

FIGURE 3.20

Creating the default login name

[11] set up users and passwords

Select & username for the new account. Your first name is a
reasonable choice. The username should start with a lower-case
letter, which can be followed by any combination of numbers and more
lower-case letters.

Username for your account:

<Go Back> <Cont inues>

13. Next, the screen shown in Figure 3.21 displays. Enter the password for the user that you are cre-
ating, following good password rules such as using a password that contains a mixture of upper-
and lowercase letters and one or more numbers, and not using the name or birthday of your
spouse, children, or yourself. Press Return to continue.

FIGURE 3.21

Specifying a password

[11] Set up users and passwords

A good password will contain a mixture of letters, numbers and
punctuation and should be changed at regular intervals.

Choose & password for the new user:

<GB0 Back: <Continue»
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14. After entering your password for the first time, the password confirmation screen shown in Figure
3.22 displays. Enter the same password that you entered on the previous screen, and press Return
to continue.

FIGURE 3.22

Confirming a password

[11] Set up users and passwords

Flease enter the same user password again to verify you have tuped it
correctly.

Re-enter password to verifu:

<G0 Back:> <Cont inues

15. At this point, the installer begins copying files from the CD to the hard disk, installing those pack-
ages with the information that you have supplied. It also configures the software update system
that is used to retrieve and install additional software from an Ubuntu software repository on the
Internet, selecting their geographically closest repository based on the geographic location that
you specified earlier. (Ubuntu software update systems such as apt-get, aptitude, and
Synaptic are discussed in Chapter 20, “Adding, Removing, and Updating Software.”) The
installer displays several progress screens as this takes place.

[ If you see an error message about the Ubuntu repositories during the installation process, see
k S8 the sidebar entitled “Resolving Installation Problems” later in this section for more informa-
tion. This is a nonfatal error, but is something that you’ll want to correct.

16. If you are installing an Ubuntu Server on a dual-boot system, the screen shown in Figure 3.23
displays during the package installation process. The default location to which GRUB, the Linux
boot loader used by Ubuntu, is installed is to the master boot record on the primary hard drive.
To install GRUB to this location, press Return.
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FIGURE 3.23

The GRUB boot loader location screen for dual-boot systems

[1] Install the GRUE boot loader on a hard disk

The following other operating sustems have been detected on this
computer: Microsoft Windows ®P Professional

If all of your operating systems are listed above, then it should be
safe to install the boot loader to the master boot record of uour
first hard drive. When your computer boots, you will be able to
choose to load one of these operating systems or your new system.

Install the GRUB boot loader to the master boot record?

<Go Backs

s buttons

To install GRUB to a different location, use the Tab key to select No and press Return. The screen
shown in Figure 3.24 displays, in which you can specify where you want to install GRUB. Enter
the value where you want to install GRUB and press Return to continue.

FIGURE 3.24

The GRUB boot loader installation screen

[!!1] Install the GRUE boot loader on a hard disk

You need to make the newly installed system hootable, by installing
the GRUE boot loader on a hootable device. The usual way to do this
iz to install GRUB on the master boot record of uour first hard
drive. If you prefer, you can install GRUE elsewhere on the drive, or
to another drive, or even to a floppy.

The device can be specified using GRUB's “(hdn,m}" notation, or as a
device in fdev. Below are some examples:
- "(hdo)" or "/dew/hda'" will install GRUB to the master hoot record

of your first hard drive (IDE);

- "(hdo, 12" or "sdewshdaz" will use the second partition of your
first IDE drive;

- "(hd2,4)" or "/devssdcS" will use the first extended partition of
your third drive (SCSI herel;

Enters activates butfons
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17. After some additional package configuration, the screen shown in Figure 3.25 displays.

FIGURE 3.25

The final installer screen

[11] Finish the installation
Installation complete
Installation is complete, so it is time to boot into your new system.
Make sure to remove the installation media (CD-ROM, flopples), so
that you boot into the new system rather than restarting the

installation.

<Go Back> <Continues

Once you see the screen in Figure 3.25, remove the install CD and press Return to reboot your computer
into your newly installed Ubuntu Linux server system! Skip ahead to the section of this chapter entitled
“Booting Your System for the First Time” for more information.

Resolving Installation Problems

Most of the problems that you encounter when installing any operating system, including Ubuntu Linux,
are fatal. Problems encountered when reading from the installation media, accessing, partitioning, and
formatting your system’s hard drives, and other hardware-related problems are problems that you must
resolve before you can successfully install Ubuntu Linux. However, you may encounter two fairly common
problems when installing Ubuntu Linux that can easily be corrected. The first is a problem with automatic
network configuration; the second is a problem accessing Ubuntu’s online repositories and correctly config-
uring the Ubuntu software update system.

If the Ubuntu installer cannot automatically configure the network, you will see a screen stating that auto-
matic network configuration failed and asking you if you want to manually configure the network, as shown
in the following figure.
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[11] Configure the network |
Network autoconfiguration failed
Your network is probably not using the DHCP protocol. Alternativelu,
the DHCP serwer may be slow or some netwark hardware is not working
properly.

¢Tab> m noit

The Network autoconfiguration failed screen

Select Continue or press Return to display the screen shown in the next figure.

[11] Configure the netwark |

From here you can choose to retry DHCP network autoconfiguration
(which may succeed if your DHCP server takes a long time to respond)
or to canfigure the network manually. Some DHCP servers require a
DHCP hosthname to be sent by the client, so you can also choose to
retry DHCP network autoconfiguration with a hostname that you
provide.

Netwark configuration methaod:
Retry network autoconfiguration
Retry network autoconfiguration with & DHCP hostname
Do not configure the network at this time

<Go Back:

<Tah> mow between items EC (Enter> act s buttons

The manual network configuration screen

This screen enables you to retry automatic network configuration via DHCP broadcasts, retry automatic net-
work configuration via DHCP by querying a specific host, configure your network manually, or skip network
configuration altogether. Before doing anything else, check your network cabling to make sure that the
machine you are installing Ubuntu on is correctly attached to the network, especially if your network is actu-
ally running a DHCP server.

continued
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continued

You can select any of the available options, but | suggest that you select the Configure network manually
option to provide your Ubuntu server with a static IP address and related networking information. In my expe-
rience, few servers have dynamic IP addresses because this makes it more challenging to contact them
remotely if a problem occurs, because you aren’t guaranteed to know their IP address.

If you select the Configure network manually option, the installer displays four additional network configura-
tion screens that respectively prompt you for the server’s IP address, the netmask for that IP address, the IP
address of your network gateway, and the name server(s) on your network. (If you want to enter multiple name
servers, separate them by a space, not a comma.) Once these screens are displayed, the system’s network
interface is configured, and you are returned to the installer.

Another common problem you may encounter when installing Ubuntu Linux is contacting and verifying all of
the default Ubuntu Linux repositories, which are sites on the Internet that provide new and updated software
packages for different Ubuntu releases. If problems occur contacting the Ubuntu repositories, a message such
as the one shown in the following figure may be displayed during the installation process.

[!!1] Configure the package manager
Cannot access security updates
The security updates on security.ubuntu.com couldn't be accessed, so
those updates will not be made available to you at this time. You
should investigate this later.

Commented out entries for security.ubuntu.com have heen added to the

Jetcraptssources. list file.

<GB0 Back:

hetween it <Enter s buttons

Problems contacting or verifying the Ubuntu repositories

If you see this message, you need not be concerned. This is usually a transient, network connectivity or load
problem. After you reboot, you will need to uncomment the repositories that were identified in a dialog like
the one shown in Figure 3.26. (Most of these problems occur contacting the security repositories.) To uncom-
ment these, use your favorite text editor via a command like sudo vi /etc/apt/sources.list. Remove
the hash mark at the beginning of each of the lines associated with the specified repositories, save the modi-
fied file, and execute the command sudo apt-get update to verify that the new repositories can be con-
tacted successfully. See Chapter 20, “Adding, Removing, and Updating Software,” for more information about
the Ubuntu repositories and software update commands such as apt-get.
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Manually Specifying Your Partition Layout

Manually specifying the layout of the partitions on your system can be useful, but is also time-consuming
and requires some understanding of the Linux filesystem. Manually partitioning your system enables you to
put specific directories from the Linux filesystem on their own partitions, which can improve performance,
minimize the size of backups for your system (because backups are usually done on a per-filesystem or pre-
directory basis), and simplify future upgrades and system reconfiguration.

By default, the Ubuntu installer automatically creates a reasonable partitioning scheme for
- =% you, which means that it creates one large partition for user and system files and another,

smaller, partition to use as swap space to support virtual memory on your Ubuntu system. This section
describes an alternative to the quasi-graphical Ubuntu installer’s automatic partitioning scheme. If you're
reading this book linearly, you can skip over this section if you’ve already installed your system.

If you are installing Ubuntu for the first time or are relatively unfamiliar with Linux, I'd suggest letting the
Ubuntu installer automatically partition your disk for you. Automatic partitioning will get you up and run-
ning much more quickly, and doesn’t require understanding the content and use of various directories on
your Linux system. As you become an Ubuntu and Linux expert, you can always subsequently back up your
user account to another machine, and then reinstall Ubuntu using manual partitioning.

Common directories in the Linux filesystem that are often put into their own partitions are the following:
B /: The top level of the Linux filesystem. A partition must always be available through the / direc-
tory in order for a Linux system to boot.

B /boot: The directory that holds the Linux kernel and other associated system files used during
the boot process.

/home: The directory where user files and accounts are located.
/opt: A directory where optional programs and related files are typically installed.

/tmp: A directory used to hold temporary files created by user and system processes.

/usr: A directory that holds applications, system files, and libraries used by the standard Linux
system. On Ubuntu systems, the /usr directory requires approximately 1.25GB of disk space by
default.

B /usr/local: A directory that holds applications, system files, and libraries used by a particular
Linux system, but which may not be present on all Linux systems.

Most Linux systems that do not use a single partition to hold the entire filesystem create separate partitions
for /, /boot, and /home. For more information about these directories and the structure of the Linux
filesystem in general, see Chapter 4, “Basic Linux System Concepts.”

Linux partitions can be grouped into two general types: swap partitions, which are used internally by the
system to support virtual memory, and data partitions, in which files and other directories are located. A
Linux system must have at least one area to swap to in order to function correctly — this is usually a dedi-
cated partition, though you can also swap to a file in the filesystem if you are desperate. (See Chapter 4 for
more information about partitions and virtual memory.) In this section, you will create a few basic data par-
titions and a single swap partition to illustrate manual partitioning— how you actually decide to partition
your system is up to you.

73




m Getting Started with Ubuntu Linux

Manually partitioning your disk involves steps like the following:

1. In the screen shown in Figure 3.14, select the Manually edit partition table option. The screen
shown in Figure 3.26 displays.

FIGURE 3.26

The manually partition disks screen

[11] Partition disks T

This is an overview of your currently configured partitions and mount
points. Belect a partition to modify its settings (file system, mount
point, etc.), & free space to create partitions, or a device to
initialise its partition table.

Configure software RAID

Configure the Logical Yolume Manager
Guided partitioning

Help on partitioning

Undo changes to partitions
Finish partitioning and write changes to disk

<Go Back:

2. Use the arrow keys to select the entry representing the disk drive that you want to partition and
press Return to continue. The screen shown in Figure 3.27 displays.

FIGURE 3.27

A warning screen regarding manual partitioning

[11] Partition disks |
You have selected an entire device to partition. If you proceed with
creating a new partition table on the dewice, then all current
partitions will be removed.

Note that you will he shle to undo this operation later if you wish.

Create new empty partition table on this device?

<Go Back>
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3. Use the Tab key to select Yes and press Return to continue. This creates a huge pool of free space
from the selected disk, as shown in Figure 3.28 displays.

FIGURE 3.28

Selecting free disk space for partitioning

[11] Partition disks |

This is an overview of your currently configured partitions and mount
points. Select & partition to modify its settings (file system, mount
point, etc.), a free space to create partitions, or a device to
initialise its partition table.

Configure software RAID

Configure the Logical volume Manager
Guided partitioning

Help on partitioning

IDEL master (hda) - 8.6 GB WMuware Virtual IDE Hard Drive
= H

Undo changes to partitions
Finish partitioning and write changes to disk

<G0 Back>

4. Use the arrow key to select the pool of available space on that disk and press Return to continue.
The screen shown in Figure 3.29 displays.

FIGURE 3.29

Beginning to define a new partition

[11] Partition disks

How to use this free space:

C
Autaomatically partition the free space
Show CylindersHeadsSectar information

<G0 Back:
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5. Select the Create a new partition entry and press Return to continue. The screen shown in Figure
3.30 displays.

FIGURE 3.30

Specifying the size of your new partition

1 [11] Partition disks f

The maximum size you can use is 8.6 GB.

Hint: Use "zox" (or “30%", etc.) for 20% (resp. 30%, etc.) of the
available free space for this partition. Use "max" as a shortcut for
the maximum allowed size.

New partition size:

<Go Back> <Cont inue>

between items; SElE nter> activates buttons

6. Enter the size that you want your new partition to have. The amount of unallocated disk space is
displayed as a default value. You can specify the size of your new partition as an absolute value,
such as 100MB; specify it as a percentage of the available space, such as 10%; or use the max key-
word to create a partition of the maximum size available based on existing free space. After enter-
ing this value, press Return to continue. The screen shown in Figure 3.31 displays.

FIGURE 3.31

Specifying the type of your new partition

[11] Partition disks

Type for the new partition:

Logical

<G0 Back>
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7. Select the type of partition that you want to create. Disks can contain up to four physical parti-
tions — any partitions beyond that number must be logical partitions. Logical partitions can con-
tain other partitions, while physical partitions are just that — physical portions of your disk drive
that cannot be further subdivided. Unless you plan to create more than four partitions, use the
arrow keys to ensure that the physical entry is selected, and press Return to continue. The screen
shown in Figure 3.32 displays.

FIGURE 3.32

Specifying the location of your new partition

[11] Partition disks |

Flease choose whether uyou want the new partition to be created at the
beginning or at the end of the availsble space.

Location for the new partition:

End

<G0 Back:

activates buttons

8. Unless you have a specific reason to position the new partition on a special portion of your disk, accept
the default value Beginning and press Return to continue. The screen shown in Figure 3.33 displays.

FIGURE 3.33

Specifying the type and mount point of your new partition

[11] Partition disks |

You are editing partition #1 of IDEL1 master (hda). No existing file
system was detected in this partition.

Fartition settings:

Ext3 journaling file sustem %

Lahel:

Reserved blocks: 5%

Typical usage: standard
Bootahle flag: aff

Resize the partition (currently 855.4 HB)

Mount options: defaults
&

Done setting up the partition
Copy data from another partition

<G0 Back:

<Tab> moves hetween items > g ; (Enter: activates butfons
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9.

10.

The mount point for a partition is the directory through which the contents of that partition are made
available to your system. (See Chapter 4, “Basic Linux System Concepts,” for more information about
Linux directories and mount points.) A list of common partitions and associated mount points was
given at the beginning of this section. The only mandatory filesystem and associated mount point on
a Linux system is /, the root directory of the Linux filesystem. Use the arrow keys to select the Mount
Point menu item, and press Return to continue. The screen shown in Figure 3.34 displays.

FIGURE 3.34

Specifying the mount point for your new partition

[11] Partition disks

Mount point for this partition:

s/boot - static files of the boot loader

shome - user home directories

stmp - temporary files

susr - static data

svar - variable data

Jsrw - data for services provided by this system
sopt - add-on application software packages
susrslocal - local hierarchy

Enter manually

Do not mount it

<Go Back>

<Tabr mow between ite cts; <Entery activates buttons

In this example, you'll mount your new partition at /boot, which is the directory that holds the
Linux kernel and associated system files. Use the arrow keys to select the entry for /boot, and
press Return to continue. The screen shown in Figure 3.35 displays.

FIGURE 3.35

Specifying the partition type

[11] Partition disks

How to use this partition:

Ext? file system

ReiserFs journaling file sustem
JFS journaling file sustem

¥F5 journaling file system
FAT16 file sustem

FAT32 file system

swap area

physical volume for LvM
physical volume for RAID

do not use the partition

<G0 Back:
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11. Linux systems support several different filesystem types. Each type of filesystem has certain char-
acteristics that are explained in more detail in Chapter 4, “Basic Linux System Concepts.” In this
case, /boot is a data partition, and the Linux ext3 filesystem is the default, and most popular,
format for data partitions. Press Return to continue. The screen shown in Figure 3.27 redisplays.

12. Repeat steps 3 through 11 to create additional partitions. As discussed in the previous section,
filesystems that are often created on their own partitions are /boot (used in this example), /,
/home, and a swap patrtition. Creating any other filesystem partitions follows exactly the same
process as described previously. To create a swap patrtition, follow the same process as when creat-
ing other partitions, but select swap area from the screen shown in Figure 3.35. The size of a
swap partition should be approximately the same size as the amount of memory in your com-
puter system. Figure 3.36 shows an additional screen that displays when you define a partition as
a swap area. This screen merely confirms that you are creating a swap area that does not contain a
filesystem that can be used to hold data files.

T If you plan to create more than four partitions, the fourth partition that you create must be an
Extended partition, in which the other partitions that you want to use can then be created.

FIGURE 3.36

The details screen when creating a swap partition

1 [11] Partition disks |

You are editing partition #3 of IDEL master (hda). No existing file
system was detected in this partition.

Fartition settings:

Use as: swap area
Bootable flag: off

Resize the ﬁabtitiuﬂ (Eur'r*entli 501.7 MB}

Done setting up the partition
Copy data from another partition
Delete the partition

<Go Back:

hetuween items; E 2 ; (Enter> activates butfons

I To help guarantee that you do not encounter installation problems, you may want to ensure

el that the partition that you mount at / is at least 3GB in size. Following this rule should guaran-
tee that your Ubuntu system will install correctly unless you have defined other partmons such as /usr with

insufficient space to hold the files that are installed under that directory when it is used as a mount point.
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13. Once you have allocated all of the available free space on your system to partitions, your screen
should like something like the one shown in Figure 3.37.

FIGURE 3.37

The partition summary screen

[11] Partition disks |

This is an overview of your currently configured partitions and mount
points. Select a partition to modify its settings (file sustem, mount
point, etc.), a free space to create partitions, or a device to
initialise its partition table.

Guided partitioning
Help on partitioning

IDE1 master (hda) - 8.6 GB VMware ¥irtual IDE Hard Driwve
#1 primary B855.4 MB  f ext3 shoat
#2 primary 3.9 GB f ext3 s
#3 primary 501.7 MB  f suwap suEp
#4 primar 3.4 GB f ext3 /hame

Undo changes to partitions
Finish partitioning and write changes to disk

<Go Back:

14. The screen shown in Figure 3.37 displays a summary of the partitions that you have defined for
use on your system. Remember that there must be one partition mounted at / and one swap parti-
tion. To accept the values shown on this screen, use the arrow keys to select the Finish partitioning
and write changes to disk option, and press Return to display the screen shown in Figure 3.38.

FIGURE 3.38

The final partition confirmation screen

[11] Partition disks |

If you continue, the changes listed below will be written to the
disks. Otherwise, you will be able to make further changes manually.

HWARMING: This will destroy all data on any partitions you have
removed as well as on the partitions that are going to be formatted.

The partition tables of the following devices are changed:
IDEL1 master (hda)

The following partitions are going to be formatted:
partition #1 of IDE1 master (hda) as ext3
partition #2 of IDE1 master (hda) as ext3
partition #3 of IDE1 master (hdal as swap
partition #4 of IDE1 master (hdal as ext3

Hrite the changes to disks?

<Go Back:>

hetween it
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15. Because disk partitioning cannot be undone, the screen shown in Figure 3.38 requests final con-
firmation of your manual partitioning selections. To accept these values and continue with the
installation process, use the Tab key to select Yes, and press Return to continue.

You can now return to step 9 of the Ubuntu installation process in the previous section. And
congratulations — you’re now at least a Linux wizard in training!

Installing an Ubuntu LAMP Server

Installing an Ubuntu LAMP Server follows exactly the same installation process as installing a generic
Ubuntu server, which was described in the section entitled “Installing an Ubuntu Server” earlier in this
chapter. The installation process automatically installs the Apache 2, MySQL, and Perl packages during the
installation process.

After the installation completes and you log in for the first time (as described in the next section), you will
probably want to fine-tune the configuration of your system. See Chapter 26, “Setting Up a Web Server,” for
more information on configuring Apache 2. You will probably also want to set a password for the root
account on your MySQL server, which you can do with the following commands:

$ mysgl -u root mysgl

mysgl> update user set Password=password ('newpassword') where
user='root';

mysgl> flush privileges;

mysgl> quit

In the MySQL update command, replace the string newpassword with whatever you want your MySQL
root password to be. Once you have executed these commands, you can verify that the root password has
been set correctly by executing the following command and entering the new root password at the prompt:

$ mysgl -u root mysqgl -p
Enter password:

If the password change worked correctly, you will be connected to your MySQL database.

Booting Your Server for the First Time

Once the server installation process completes, the screen shown in Figure 3.23 displays. Remove the install
CD and press Return to reboot your system into your newly installed Ubuntu Linux server!

The Ubuntu boot process differs depending on whether you have installed Ubuntu as a dual-
boot system or as the only operating system on your computer. Though it is highly unlikely that

SOTES
you would have installed an Ubuntu server on a dual-boot system, see the section of Chapter 2 entitled
“Booting Ubuntu Linux on Dual-Boot Systems” for more information if that is the case.

As Ubuntu boots, you will see several text messages displayed to the screen as it probes and initializes your
hardware and related system software. When the boot process is complete, you will see a command-line
login screen like that shown in Figure 3.39. You can now log in using the username and password that you
defined during the installation process.

Congratulations — you’re running an Ubuntu Linux server! For more basic information about Linux, see
Chapter 4, “Basic Linux System Concepts.” If you would prefer to simply start running some of the hun-
dreds of powerful applications provided with Ubuntu Linux, check the table of contents in this book for the
type of application that interests you, and skip to the chapter of this book that discusses such applications.
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The Ubuntu login screen

Starting RAID devices...

Setting up LUM Uolume Groups...
Starting Enterprise Volume Management System...
Checking all filesystems...

Conf iguring network interfaces...
Setting up general console font...
Setting up per-UC fonts...
sdevsttyz

sdevrtiy3d

sdevsttyd

sdevsttys

sdevrtiyb

R Ok Ok K K K X % Kk ok ¥

INIT: Entering runlevel: 2

Starting system log

Starting kernel log

Starting RAID monitoring services...
Starting deferred execution scheduler...
Starting periodic command scheduler...
Rumming local boot seripts (setcsrc.local)

Ok Ok kK X X X

buntu 6.86 LTS userver ttyl

iserver login:

Install Options on the Alternate Install CD

Figure 3.40 shows the menu that is displayed when you boot your system from an Ubuntu Alternate Install CD.

FIGURE 3.40

The boot menu on the Ubuntu Alternate Install CD

<3 ubuntu
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The options on the Alternate Install CD’s boot menu are the following:

B Install in text mode: Installs a basic Ubuntu Desktop system to your hard drive(s) using
Ubuntu’s quasi-graphical installer. Installing an Ubuntu Desktop using this installer is discussed
in detail in the next section, “Installing an Ubuntu Desktop System in Text Mode.”

B Install in OEM mode: Installs an Ubuntu Desktop system to your hard drive(s) using Ubuntu’s
quasi-graphical installer. Unlike the standard Ubuntu installations, the OEM mode install enables
you to define an OEM user that you can use to customize the system so that you can distribute it
to end users. They then run a simple command to remove the OEM user and define a standard
Ubuntu privileged user. Installing an Ubuntu OEM system is discussed in the section entitled
“Installing Ubuntu Linux in OEM Mode.”

B Install a server: Installs a basic Ubuntu server system to your hard drive(s) using Ubuntu’s quasi-
graphical installer. Installing an Ubuntu server using this installer is discussed in detail earlier in
this chapter, in the section entitled “Installing an Ubuntu Server.”

B Check CD for defects: Tests the integrity of the CD that is currently inserted in your system and
verifies its contents.

B Rescue a broken system: Prompts for a few pieces of information such as the language that you
want messages to be displayed in and your geographic location, and then boots a diskless version
of Ubuntu Linux that runs from the CD and which you can use to repair corrupted disks, correct
or reinstall your GRUB boot loader’s configuration, and so on.

I If you have problems entering rescue mode, booting from the Ubuntu Desktop CD included
’ with this book provides the same capabilities as a rescue mode installation, but with a whizzy
graphical interface.

B Memory test: Performs several memory tests to verify your system’s memory and associated
cache. You can press the letter “c” to display a configuration menu that enables you to run or
rerun specific tests. Once you are finished testing your system’s memory, press Escape to reboot
your system and return to the Ubuntu Alternate Install CD boot menu.

B Boot from first hard disk: Bypasses booting from the Ubuntu Alternate Install CD and boots
from your system’s hard drive. This is the option to use if you accidentally left the Ubuntu
Alternate Install CD in the CD drive of a system on which you did not intend to install Ubuntu
or perform the available system tests.

Any of the “Install in text mode,” “Install in OEM mode,” or “Install a server” boot menu options will install
an Ubuntu Linux system on your hard drive(s). The next sections explain each of these options and high-
light the differences between the text-mode installers used by these options and the quasi-graphical installer
described earlier in this chapter in the section entitled “Installing an Ubuntu Server.”

Installing an Ubuntu Desktop System in Text Mode

Selecting Install in text mode from the Ubuntu Alternate Install CD’s boot menu enables you to install an
Ubuntu desktop system using the text-mode installer. This menu option is useful in various scenarios, such
as the following:

B You are having problems getting the Ubuntu Desktop CD to boot on your system because of con-
flicts or problems with your graphics hardware.

B You want to install the Ubuntu Desktop system but use logical volumes rather than physical parti-
tions to hold your filesystem(s).

B You want to install the Ubuntu Desktop system but want to install GRUB to a location other than
the master boot record of your primary hard drive.
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FIGURE 3.41

As with the other quasi-graphical Ubuntu installers, the quasi-graphical Desktop install follows the same
series of prompts and steps as discussed earlier in this chapter in the section entitled “Installing an Ubuntu
Server.” The noninteractive package installation step installs a different set of packages to your system,
including the GNOME desktop, the X Window system, and several graphical tools. The only difference
between a quasi-graphical desktop install and the server install process that was discussed earlier comes at
the very end of the installation process where, before ejecting the CD and suggesting that you reboot your
system, the desktop installer prompts you for information about the resolution at which you want to display
your desktop. This screen is shown in Figure 3.41.

Specifying available screen resolutions

[1] Canfiguring xserwer-xorg |

If there are some resolutions you would not like the X server to use
even if your hardware is capable of them, remove them from the list
below. Removing all of them is effectively the same as removing none,
since in both cases the ¥ server will attempt to use the hizhest
possible resolution.

Select the video modes you would 1ike the X server to use.

<Go Back> <Cont inue>

<Tab>
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When you see this screen, select the screen resolution(s) that you want Ubuntu to use when it starts the
graphical GNOME desktop environment. To enable an unselected screen resolution, use the arrow keys to
select that entry and press the space bar. Pressing the space bar will also deselect a previously selected value.
By default, the values 1024x768, 800x600, and 640x480 are selected, because most modern systems can
display graphics at any of these resolutions. You should select higher resolutions if you're sure that your
graphics card supports them — the installer displays a list of the resolutions that it believes your graphics
hardware can handle based on probing the graphics card. Ubuntu will try to use the highest selected value
and proceed to the next highest if an error occurs. Press Return to continue.

After this screen, the standard installation procedure continues, eventually ejecting the CD and prompting
you to reboot into your new, graphical Ubuntu Desktop system.

Installing Ubuntu Linux in OEM Mode

Selecting Install in OEM mode from the Ubuntu Alternate Install CD’s boot menu enables you to install an
Ubuntu desktop system using the text-mode installer, but installs the system with a temporary privileged
user (OEM). This enables OEMs to perform additional configuration on this system using this privileged
user, installing custom software, installing additional packages, and removing packages as necessary, and
then to redistribute the system to their customers. To turn this system into a standard Ubuntu Desktop
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installation with a customer-specific privileged user after completing its configuration, the OEM should exe-
cute the sudo ocem-prepare command, which will delete the OEM user and will prompt the customer to
enter customer-specific user and other configuration questions the next time the system boots.

As with the other quasi-graphical Ubuntu installers, the quasi-graphical OEM install follows much the same
series of prompts and steps as discussed earlier in this chapter in the section entitled “Installing an Ubuntu
Desktop System in Text Mode.” Because an OEM system is installed with a specific privileged user (OEM),
the install process does not prompt you for a username and login, but only prompts you for a password for
the OEM user. Like the text-mode desktop install process, the OEM mode installer prompts you for infor-
mation about the resolution at which you want to display your desktop, and then continues with the instal-
lation and configuration process.

Just before the final installation summary screen, the OEM mode installer displays a screen that summarizes
how OEM mode is to be used, as shown in Figure 3.42.

FIGURE 3.42

OEM mode process summary

[1] Finish the installation

HWhen you boot into the new system, you will be able to log in as the
‘oEm' user with the password you selected earlier; this user also has
administrative privileges using 'sudo'. You will then be able to make
any additional modifications you reguire to the system.

Once the system is configured to your satisfaction, run 'sudo
oem-config-prepare'. This will cause the system to delete the

temporary 'oem' user and ask the end user various configuration
guestions the next time it boots.

Ready for end-user configuration
<Cont inue>

After this screen, the standard installation procedure continues, eventually ejecting the CD and prompting
you to reboot into your new, graphical Ubuntu OEM mode system to complete its configuration before dis-
tribution to the OEM’s customers.

Installing a Server from the Alternate Install CD

Selecting Install a server from the Ubuntu Alternate Install CD’s boot menu enables you to install an Ubuntu
server system using the text-mode installer from the Server Install CD, and is provided on the Alternate CD

for your convenience. The installation process for installing an Ubuntu Server from the Alternate Install CD

is exactly the same as installing a server from the Server Install CD, as described in the section of this chap-

ter entitled “Installing an Ubuntu Server.”
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Summary

This chapter covered a lot of ground, explaining some basic concepts required to successfully install
Ubuntu Linux as an alternate operating system on an existing machine or as the only operating system on a
system using various specialized installation configurations via the quasi-graphical Debian installer. Topics
discussed included the system boot process, repartitioning existing disks, manually partitioning your disks,
and following various specialized Ubuntu installation processes. Regardless of the type of system that you
installed or are using, by the end of this chapter, you have Ubuntu Linux installed and running on your
computer system.

Chapter 4 discusses basic Linux concepts that may be new to you if this is the first Linux or Unix-like sys-
tem that you have used. Chapters 5 and 6 discuss the basics of using Ubuntu with a graphical interface or
from the command line, which are good starting points if you are already familiar with basic Linux concepts
and just want to start getting your hands dirty with your Ubuntu installation.
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his chapter explains basic Linux system concepts, focusing on how data is

stored and organized on all Linux systems and how the Linux operating

system controls access to that data and to privileged operations. Aside
from specific sections on how Ubuntu deals with and grants high-level permis-

THIS CHAPTER

Understanding files and

) . C . ] directories
sions, the information in this chapter applies to any Linux system and to most
other Unix-like systems. Understanding disks and
This chapter errs on the side of caution. As impossible as it now sounds, I had disk partitions

never used a computer before deciding to study Computer Science at university.
(I can be excused for this to some extent because this was a zillion years ago, just
as personal computers were starting to become popular and long before DOS,
Microsoft Windows, Apple Macintosh, and so on.) At any rate, I remember sit-
ting in my first class while the professor said things such as, “Once you write Privileged operations on Ubuntu
your program, save it to a file” and thinking “What the heck is he talking about?” systems

Linux filesystems

Introduction to users and groups

This chapter therefore contains some sections, such as “Working with Files and
Directories” that some might find insulting in their simplicity and exploration of
basic concepts that “everybody knows,” which is fine with me. Everybody who
knows that stuff can skip over it, but the people who just got their Ubuntu Linux
boxes at the local electronics shop or from well-meaning friends or relatives can
secretly read these sections, think “Oh, I get it!” and we’ll all be happier.

Working with Files and Directories

A file is nothing more than a collection of information that programs and your
operating system can locate and deal with as a single unit. Files are containers for
some sort of data, whether they contain a letter to your mother or parole board, a
copy of one of your favorite songs (legitimate, of course), a digital photograph, or
the data used by a spreadsheet to calculate the health of your personal finances.
Providing the general concept of a file as a container for related data makes it
easy for applications and Linux to locate and use that information. Hence the File
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menu that is present in most graphical applications today — this menu contains the commands that you
use to open existing files, create new ones, and save changes that you have made to any file that you are
working with.

Files are mandatory on a computer system — the operating system has to have a way to identify and access
your data, the applications that it needs to run, any configuration files used by those applications, and so
on. Similarly, when you turn it on, your computer system needs to know how to find the operating system
and related configuration information that it requires to boot. However, as more and more files were
required, used for different purposes and created by different users, it didn’t take long for users to look for
an intermediate mechanism for organizing files, which led to the introduction of directories. Directories are
simply containers for groups of related files, and they can also contain directories (or subdirectories). This is
what is known as a hierarchical collection of files— the location of any specific file is described by identify-
ing the series of directories that eventually contain the file that you're looking for. The directory that all
searches start with on Linux systems is known as the root directory, because it is the starting point for the
description of how to navigate to any file that is stored locally (i.e., on your computer).

The standard analogy for files and directories is a filing cabinet — you can find any file in the filing cabinet
by following a process like this: Start at the filing cabinet, open the first drawer, open the hanging file
labeled Personnel, select the manila folder with your name on it, and check your healthcare enrollment
form. On a computer, the process for finding the location of an analogous file might be something like this:
Go to the root of the filesystem (/), go to the home directory, go to the wvh directory (my login name), and
look for the file named health enrollment.txt.

Linux systems use the “/” character to separate file and directory names, so this is often more simply expressed
as, “get the file /home/wvh/health_enrollment. txt.” The series of directories leading to a given file is
often referred to as the “path” to that file.

Linux systems that provide a graphical user interface, such as GNOME, provide graphical ways of navigat-
ing through directories, typically by clicking on them to open them and opening a window that displays
graphical icons corresponding to the files that they contain. As explained in more detail in Chapter 6,
“Using Command-Line Tools,” any Linux command-line environment uses a command known as cd
(which stands for change directory) to navigate through a sequence of directories. You can change to each
directory in a series of directories (paths) one at a time, or you can simply cd to a specific target directory.
In other words, the following two sequences of commands are equivalent:

cd /
cd home
cd wvh

and
cd /home/wvh

Linux systems also provide a variety of tools to list the contents of directories and provide detailed information
about specific files and directories. I explain these in detail in Chapter 6 — for now, I'll focus on describing
how things are organized on a Linux system.

Standard Linux Directories

All Linux systems provide a standard set of core directories. The following directories are used to hold pro-
grams that must run when you are booting your Linux system, configuration files for those programs,
libraries used by those programs, temporary files created by running programs, and so on:
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B /: As the top-level directory of a Linux system, this directory must exist so that other directories
can be located within it.

B /bin: A directory that holds core applications used by a Linux system.

B /dev: A directory that holds special files, known as device nodes, which are used to access any
devices that are attached to your Linux system.

B /etc: A directory that holds system configuration information, contains the files that explain the
sequence of applications that execute on a Linux system as part of its boot process, and stores
configuration files for some of the applications that are executed by a Linux system.

B /1lib: A directory that holds libraries of functions that can be called by other applications.

B /proc: A directory in which the Linux kernel tracks active processes and general status
information.

B /sbin: A directory containing applications that are usually executed only by the superuser.

B /sys: A directory in which the Linux kernel tracks the status of system hardware and related
hardware interfaces.

B /tmp: A directory that holds temporary files created by various applications on a running system.

You will find these standard directories on most Linux systems, regardless of the type of distribution or the
size of the disk they are using.

Other Common Directories on Linux Systems

Depending on the number of files you've installed on your system and its layout, you will probably find
several other directories on any Linux system. Some other commonly used directories on Linux systems are
the following:

B /home: A directory that holds the subdirectories where different users store their files. For exam-
ple, most (if not all) of the files owned by the user “wvh” are stored in the /home /wvh directory
(or subdirectories of that directory). The directories used by individual users to store their per-
sonal files are known as their “home directories” — this name led to user directories being stored
in /home, not the other way around. On older Unix and Unix-like systems, users’ home directo-
ries were stored under /uszr (pronounced “slash user”), but are now created under /home to
simplify system upgrades.

B /opt: A directory typically used when installing third-party software. This directory takes its
name from the idea that it contains “optional” (i.e., non-system) software that may differ across
different machines.

B /usr: A directory hierarchy that contains files meant to be used by normal users as they use a
Linux system. The directory /usr/bin contains applications that users may need to execute,
/usr/1ib contains libraries used by those programs, and so on.

B /var: A directory that holds other directories with variable content. For example, the directory
/var/log contains log files for system applications and events. These log files are created while
a system is running, and can grow very large over time.

As you can see, a Linux system provides a large, hierarchical collection of files and directories that are
organized to simplify locating certain types of files such as executables, libraries, configuration files, system
status information, and so on. Now, let’s look at how Linux uses various types of storage devices to store
and deliver all of this information.
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The directories listed in this section are fairly standard across most Linux systems, but their

S exact contents differ slightly from distribution to distribution. The Linux Standard Base project
(LSB) was formed with the mission of standardizing directories and their contents across Linux distributions.
For more information about this project, see the LSB Web site at www. linuxbase.org.

Introduction to Linux Filesystems

The directories discussed in the previous section provide a standard way of organizing the files and directo-
ries required for a Linux system to boot, run standard applications, and so on. You'll note that the path to
all of these directories begins with the / symbol. This doesn't necessarily mean that they're all located on
the same hard drive or other storage device. Unlike Windows systems, which refer to different disk drives
or disk partitions by using unique drive letters (C:, D:, and so on), or Mac OS X systems, which represent
different disk drives or disk partitions as different volumes on the desktop, Linux systems provide what is
known as a “single name space” for all of the storage devices and partitions that it can access.

This section discusses how Linux systems manage and access disks, what disk partitions are, and how disk
partitions are integrated into the hierarchy of directories that you can access on a Linux system. The hierar-
chy of files and directories on a Linux machine is generally referred to as the Linux filesystem, though, as I'll
discuss in the next few sections, the term filesystem is also used to refer to the way that data is organized on
a specific disk partition.

Disks, Partitions, and Mount Points

The bottom line of any computer system is storing, retrieving, manipulating, and saving information. As a
writer and computer systems administrator, I'm always amazed when friends who are generally computer
savvy say to me, “Your laptop is so slow. Why don’t you upgrade?” Frankly, if I could type faster than my
primary laptop’s 1.4 GHz Pentium processor could handle, I'd be posing for “Ripley’s Believe It or Not!” ads
or touring with the circus instead of writing books. On the other hand, if it took five minutes for me to save
a chapter of whatever I'm working on or if I could never find the space to save a modified file without delet-
ing something else, I'd drop-kick my current laptop into the river in a heartbeat and buy the newest, bright-
est, shiniest Linux-capable laptop available today. For what I do, being able to reliably and quickly read and
write data is far more important than blazing CPU speed.

Every computer system includes some sort of storage devices such as hard disks, DVD and CD drives,
CompactFlash cards, and so on, which store the operating system and your applications, and also provide
some space that you can use to store the files and directories that you create. One of my favorite bits of
technical writing ever is the following quote from a Hewlett-Packard manual shipped with one of their
Unix (HP-UX) workstations in the mid-1980s:

“On a clear disk, you can seek forever.”

In geek-speak, this means that without imposing some organization on the devices used to store your data,
your operating system would have no idea where to look for specific files, directories, or anything. To store
data on a disk and access that data afterward, a disk has to be prepared in such a way that your operating
system and associated applications can read, write, and interact with. This preparation usually consists of
two steps:

1. Dividing the disk into one or more sections that can be uniquely located by the operating system.
Each section of a disk is known as a partition.

2. Formatting the partitions, referred to as “creating a filesystem,” in such a way that your operating
system can access each partition and create files and directories there.



Basic Linux System Concepts

Disk drives are partitioned for several reasons:

B To reduce the amount of time required to locate a specific piece of data on the drive. It simply
takes less time (and less location information) to find a specific piece of data in a smaller pool of
information.

B To limit the amount of data that can be lost or damaged if a disk or partition becomes corrupted.

B To speed up administrative operations such as defragmentation, consistency checking, and repair
(when necessary).

B To simplify administrative operations, such as backups. It’s simpler to back up partitions that will
fit on a single tape or other backup media, because no operator intervention is required (such as
switching tapes). Multiple partitions also enable you to install system files and applications on
different partitions than where you store your user data. You can then back up the partition con-
taining user data relatively frequently, without accidentally backing up a vast amount of relatively
unchanging executables, system files, and so on.

As mentioned in the previous section, the term filesystem is often used to colloquially refer to the entire
hierarchy of files and directories that make up a Linux system. In this section, I'm using filesystem in its
more specific sense, which refers to the way in which a disk partition is formatted so that you can store
data there and even retrieve it.

Once you format a partition and create a filesystem on it, you need to be able to make that disk partition
available to your system. This is known as mounting that filesystem, which simply attaches that filesystem to
some part of the Linux directory structure so that you can use the storage that it provides. Linux systems
mount filesystems on a directory so that they become a part of the standard Linux filesystem namespace,
which I'll discuss in more detail in the section on “Mounting Filesystems,” later in this chapter. Any Linux
directory can act as a mount point for a filesystem, and many of the standard directories discussed in the
previous section are actually mount points for separate filesystems that hold the contents of those directo-
ries. The standard Linux /mnt directory generally contains special-purpose subdirectories that are used as
mount points for filesystems that you are planning to use temporarily.

Local Filesystems: Standard and Journaling

Local filesystems are filesystems that are located on storage devices that are physically connected to your
computer. Access to data on local filesystems is therefore fast because they are directly connected to your
machine. On the other hand, local filesystems are useful only if you and any other users who need access

to the data that they contain can connect to the machine on which they are located. When you need access
to data that is stored in a local filesystem, connecting to the machine on which specific data is physically
located generally isn't a problem in today’s networked environments — you can always open an SSH (Secure
Shell) or telnet connection to that machine, as long as that specific machine is up and working correctly,

of course.

The most common type of filesystem used on Linux systems is the ext2 filesystem (Extended Filesystem,
Version 2). I'll call this a standard filesystem because it works the way most vanilla filesystems work. When
you update a file, the changes to that file are written directly to the target filesystem. If your system goes
down at that exact point, your changes may or may not have been made to the target filesystem. As your
system comes back up, part of its startup sequence is to check the consistency of all of its filesystems. (For
information about how your system knows what filesystems it should use and check, see “Automatically
Mounting Filesystems at Boot Time,” later in this chapter.) The utility used to check the consistency of a
standard ext2 filesystem is known as £sck (file system consistency check). The f£sck utility traverses all of
the data structures within a filesystem to make sure that all of the data in the filesystem is correctly associ-
ated with files and directories.
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Running the £sck utility (known as fscking a filesystem) can take quite a bit of time on large partitions, which
means that it takes longer for your system to become available to users. To help minimize system restart time
by eliminating the need to run £sck (or by reducing the type of work that £sck has to do), a newer type of
filesystem known as a journaling filesystem has been developed. In journaling filesystems, changes made to
any file in the filesystem are initially written to a special part of the filesystem known as the journal (sometimes
referred to as log) in the form of a transaction. The changes recorded in the journal are then applied to the
filesystem asynchronously and transactionally. The record of these changes stays in the filesystem log until
they have completed successfully, at which point the records associated with that transaction are removed.

Journaling filesystems improve system restart time because a filesystem can always be made consistent by
playing any pending transactions against the filesystem. Therefore, running the £sck utility generally con-
sists, at most, of executing any pending changes that are recorded in the filesystem log. Journaling filesys-
tems can also improve overall filesystem performance because the filesystem doesn't have to wait until a file
update completes successfully, as standard (i.e., non-journaled) filesystems do. Once changes are written

to the log, normal filesystem operations can continue and the filesystem can be updated asynchronously.
Because the log is usually stored in special, high-performance portion of the filesystem that uses a special
format, log updates can be substantially faster than updates to the actual filesystem. Obviously, changes to
any file must be completed before that file can be modified again, so it is necessary to check whether there
are pending updates to a file before modifying it.

The most common journaling Linux filesystem in use today is the ext3 filesystem, which is basically the ext2
filesystem with journaling capabilities. This type of filesystem is quite popular because ext2 filesystems can
be converted into ext3 filesystems with a simple change, and all filesystem repair, debugging, and analysis
software written for the ext2 filesystem automatically works with the ext3 filesystem. Other popular types of
journaling filesystems are ReiserEFS and Reiser4 (both written by Hans Reiser and friends from namesys.com),
the JFS filesystem (originally written by IBM for OS/2 and AIX, and released by IBM as an open source proj-
ect, http://jfs.sourceforge.net/), and XFS (originally written by SGI for IRIX and released by SGI
as an open source project, http://oss.sgi.com/projects/xfs/).

For a bit of humor, here is the man page for the £sck utility for the XFS journaling filesystem:

fsck.xfs (8) fsck.xfs (8)
NAME
fsck.xfs - do nothing, successfully

SYNOPSIS
fsck.xfs [ ...]

DESCRIPTION
fsck.xfs is called by the generic Linux fsck(8) program at
startup to check and repair an XFS filesystem. XFS is a
journaling filesystem and performs recovery at mount (8)
time if necessary, so fsck.xfs simply exits with a =zero
exit status.

FILES
/etc/fstab

SEE ALSO
fsck(8), fstab(5), xfs(5).

Well, that certainly cuts down on f£sck and restart time!
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Network Filesystems

Network filesystems are filesystems that are stored on remote systems (usually known as file servers) and
can be mounted on your local machine just like a local filesystem. Networked filesystems provide users
with the freedom to access their information from any system on which they can log in and which has
access to those networked resources.

Network filesystems offer several advantages over local filesystems:

B They reduce the chance that the failure of a single machine will prevent you from accessing your
data. Most networked filesystems enable you to log in on multiple machines and access your data
in exactly the same way.

B They provide central locations for data that must or should be shared among all users.

B They simplify accessing existing data from faster systems. Suppose that you have written an appli-
cation to test CPU and memory performance, or that your work or research depends on CPU and
memory-intensive calculations. Running your application on a faster, more powerful machine is as
simple as logging in on that machine and running the application from the networked filesystem.

B They provide the opportunity to centralize administrative operations such as backups.

B They promote interoperability and flexibility. You can usually access networked filesystems from
systems running Linux, Microsoft Windows, Mac OS X, and so on. This makes it easy for you to
use the software and hardware that is best suited to your desktop requirements and still access the
same data on the networked filesystem.

A variety of networked filesystems are available for Linux. The most popular of these is NFS, the Network
File System originally written by Sun Microsystems and subsequently supported on almost every other
Unix-like system since the dawn of the workstation. NFS is actively supported by Apple’s Mac OS X, and
NES clients (and servers) are even available for Microsoft Windows systems. The other most commonly
used network filesystem is, ironically, Microsoft's SMB (Server Message Block) filesystem, which has been
renamed CIFS (Common Internet File System) in an attempt to hide its proprietary roots and the fact that
it had to be reverse engineered to be accessed from Linux and other Unix-like systems. SMB/CIFS is sup-
ported on Linux systems by a suite of client and server software known as Samba (www . samba . org).
Samba clients enable Linux systems to mount and access SMB/CIFS filesystems exported by Microsoft
Windows systems. Samba servers enable Linux systems to export their filesystems so that they can be
mounted and accessed from machines running different versions of Microsoft Windows. Linux systems
also support connectivity to Novell Netware filesystems through the Linux NCP— Novell Core Protocol —
utilities (www.novell.com/coolsolutions/feature/15350.html) and Pre-OS X MacOS Apple
filesystems via the Linux netatalk and afpfs utilities (http://netatalk.sourceforge.net/ or,
historically, www . anders . com/projects/netatalk/).

Working with Partitions and Filesystems

Like Ubuntu, most Linux systems automatically identify the disks in your system and propose a reasonable
partitioning scheme as part of the installation process. Similarly, when you attach a new disk to your system
or add one internally, Ubuntu displays a dialog box asking if you want to configure that disk. Partitioning
during the installation process is explained in Chapter 2, “Installing Ubuntu”; using graphical partitioning
utilities after your system is already running is explained in detail in Chapter 23, “Adding Hardware and
Attaching Peripherals.”

Even after you partition and mount a disk, or you attach an existing disk that has already been partitioned
and formatted, your system can’t access it until you mount it somewhere. This section discusses how to
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temporarily mount a disk using the Linux mount command, the most popular options that are available for
that command, and how to mount a specific disk as part of your system’s startup process by adding it to
your system’s filesystem configuration file, /etc/fstab.

Mounting Filesystems
Once you've attached a disk, you can always query the filesystems that it contains by using the Linux

fdisk utility’s -1 (list) option, as in the following example:
$ sudo fdisk -1
Disk /dev/sda: 250.0 GB, 250059350016 bytes

255 heads, 63 sectors/track, 30401 cylinders
Units = cylinders of 16065 * 512 = 8225280 bytes

Device Boot Start End Blocks Id System
/dev/sdal 1 1306 10490413+ 83 Linux
/dev/sda2 1307 2090 6297480 82 Linux swap
/dev/sda3 * 2091 2122 257040 83 Linux
/dev/sdad 2123 30399 227135002+ f W95 Ext'd (LBA)
/dev/sdab 2123 2645 4200966 83 Linux
/dev/sdab 2646 6562 31463271 83 Linux
/dev/sda’7 6563 10478 31455238+ 83 Linux
/dev/sda8 10479 30399 160015401 83 Linux

Disk /dev/hde: 250.0 GB, 250059350016 bytes
255 heads, 63 sectors/track, 30401 cylinders
Units = cylinders of 16065 * 512 = 8225280 bytes

Device Boot Start End Blocks Id System
/dev/hdel 1 30401 244196001 83 Linux

Disk /dev/hdf: 250.0 GB, 250059350016 bytes
255 heads, 63 sectors/track, 30401 cylinders
Units = cylinders of 16065 * 512 = 8225280 bytes

Device Boot Start End Blocks Id System
/dev/hdfl 1 30401 244196001 83 Linux

By default, the £disk command lists all partitions on all disks that it can detect in your system. You can
also use the £disk command to list the partitions on a specific device, as in the following example:

$ sudo fdisk -1 /dev/sda

Password:

Disk /dev/sda: 250.0 GB, 250059350016 bytes
255 heads, 63 sectors/track, 30401 cylinders
Units = cylinders of 16065 * 512 = 8225280 bytes

Device Boot Start End Blocks Id System
/dev/sdal 1 1306 10490413+ 83 Linux
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/dev/sda?2 1307 2090 6297480 82 Linux swap
/dev/sda3 * 2091 2122 257040 83 Linux
/dev/sda4d 2123 30399 227135002+ f W95 Ext'd (LBA)
/dev/sdab 2123 2645 4200966 83 Linux
/dev/sdab 2646 6562 31463271 83 Linux
/dev/sda’7 6563 10478 31455238+ 83 Linux
/dev/sda8 10479 30399 160015401 83 Linux

Note that the primary argument to this command is the base name of the disk that you want to query, not
the name of a specific partition. You can get similar information, though in a slightly less usable form, by
examining the file /proc/partitions, which a running system uses to track all disks and partitions that
are currently in use on your system. The contents of this file are the following on the same system from
which the previous example was taken:

$ cat /proc/partitions
major minor #blocks name
8 0 244198584 sda

8 1 10490413 sdal
8 2 6297480 sda2
8 3 257040 sda3
8 4 1 sda4
8 5 4200966 sdab
8 6 31463271 sdab
8 7 31455238 sda7
8 8 160015401 sda8
33 0 244198584 hde
33 1 244196001 hdel
33 64 244198584 hdf
33 65 244196001 hdfl

Once you've identified the partitions on your new disk (and presumably know which ones you want to
use), mounting them using the mount command is easy. You will always need to explicitly mount file-
systems that aren't listed in the file /etc/£stab (explained in more detail in the next section).

For example, the following command mounts the partition /dev/sda5 on the mount point /mnt/tmp
(which must already exist):

$ sudo mount /dev/sdal /mnt/tmp

If you're mounting a partition that contains an ext2 filesystem or a type of filesystem that your system can
auto-detect, you don’t need to specify the type of filesystem that the partition/device uses. If it is something
non-standard, you will have to identify the type of filesystem using the mount command’s -t option, fol-
lowed by the name of that type of filesystem, as in the following example which mounts the XFS filesystem
on /dev/sda6 on the mount point /mnt/xfs:

$ sudo mount -t xfs /dev/sdal /mnt/tmp

The -t option actually causes the mount command to first look for a special, filesystem-specific mount
command, /sbin/mount.type, where type is the name of that type of filesystem. These filesystem-
specific commands are usually installed along with the other administrative utilities for different types of
filesystems using the Synaptic Package Manager or apt-get, as explained in Chapter 20, “Adding,
Removing, and Updating Software.”
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Supported types of filesystems that you can specify using the -t option are dfs, affs, autofs, coda,
coherent, cramfs, devpts, efs, ext, ext2, ext3, hfs, hpfs, is09660, jfs, minix, msdos,
ncpfs, nfs, ntfs, proc, anx4, ramfs, reiserfs, romfs, smbfs, sysv, tmpfs, udf, ufs, umsdos,
usbfs, vfat, xenix, xfs, and xiafs.

Some filesystems require additional options, such as NFS filesystems, SMB/CIFS filesystems, and so on.
These options are highly filesystem-specific, so I won't bore you with all of them here. Instead, I'll focus

on the options for SMB/CIFS filesystems, because that is probably the most common networked filesystem
that you'll want to mount. Some other mount options that are commonly used in the filesystem/mount
configuration file are discussed in the next section.

When mounting a networked SMB/CIFS filesystem, you will need to specify the name of the Windows user
that you want to access the filesystem as, your Windows password, and also the identity of the Linux user
who should appear to own the files in the filesystem, so that you write to the remote filesystem as needed.
An example of specifying these in a mount command is the following:

$ sudo mount -t smbfs -0 username=wvh, password=mypassword,uid=wvh \
//192.168.6.66/share /mnt/terastation

This command mounts the smbfs filesystem called share on the host 192.168.6.66 on the Linux direc-
tory /mnt/terastation, using the Windows username of wvh and whose password is mypassword. The
mounted filesystem will appear to be owned by the user wvh, which means that I'll have the ability to write
anywhere on that filesystem that isn't protected by Windows ACLs or some similar mechanism.

Automatically Mounting Filesystems at Boot Time

When your Ubuntu system boots, the boot block on your primary disk identifies the filesystem that contains
the second-stage boot loader, which uses a configuration file to determine what kernels and associated boot
options are available on your system. Older Linux systems used a boot loader called LiLo (Linux Loader),
while Ubuntu and most other modern Linux systems use a boot loader called GRUB (Grand Unified Boot
Loader).

During the boot process, the root filesystem is initially mounted read-only for standard processes so that its
consistency can be verified. Once this is done, it is remounted in read-write mode, and your system verifies
the existence and consistency of any other filesystems that it will be using. The list of filesystems that are
available to your system is contained in the file /etc/fstab (File System Table).

Each line in the /etc/fstab file provides information about one of the filesystems that should be avail-
able to your system. To add a new filesystem so that it will always be mounted when your system boots, or
to customize how your system interacts with a specific type of device, you need only add or customize an
entry for that filesystem in the /etc/fstab file. A sample section of the /etc/fstab file on one of my
systems looks like the following (this file will be different on your system):

S cat /etc/fstab

LABEL=/ / ext3 noatime,acl,user_xattr 1 1
/dev/sda3 /boot ext3 acl,user_xattr 12
/dev/sda8 /home ext3 noatime,acl,user_xattr 1 2
/dev/sda5 /tmp ext3 acl,user_xattr 12
/dev/sda6b /usr ext3 noatime,acl,user_xattr 1 2
/dev/sda7 /usr/local ext3 noatime,acl,user_xattr 1 2
/dev/sda2 swap swap SwW 00
/dev/hdel /opt2 ext3 noatime,acl,user_xattr 0 0
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devpts /dev/pts devpts mode=0620,gid=5 00
proc /proc proc defaults 00
sysfs /sys sysfs noauto 00
/dev/hdd /media/cdrom0 udf,is09660 user,noauto 00
/dev/£d0 /media/floppy0 auto rw,user,noauto 00

The fields in each /etc/fstab entry (i.e., each line) are the following:

W The first field is the device or remote filesystem to be mounted. This is usually the Linux device
file for the partition that is to be mounted, but can also be an entry of the form hostname:
directory for networked filesystems such as NFS. ext2 and ext3 filesystems can also be
identified by the name that they were assigned in the filesystem volume label when the filesystem
was created. For example, the entry LABEL=/ in the example /etc/£fstab file could be replaced
with /dev/sdal, because that is the disk partition where my root filesystem actually lives.
However, using labels is more flexible than using specific partition device files, because the device
file associated with a specific partition may change if the disk containing that partition is moved
to another system or if other disks are added to an existing system.

B The second field is the directory on which the specified filesystem should be mounted. For spe-
cial types of partitions that should not be mounted, such as swap partitions, this field should con-
tain the entry none.

B The third field identifies the type of filesystem. Common entries in this field are ext2 (the stan-
dard Linux local filesystem type), ext3 (the journaling version of ext2), vEat (a 32-bit Windows
FAT partition), 1s09660 (the standard CD-ROM filesystem), nfs (networked filesystems using
Sun’s NES protocol), and swap (swap space). If a filesystem is not currently used but you want to
keep an entry for it in /etc/£stab, you can put the word ignore in this field, and that file-
system will not be mounted, checked for consistency, and so on.

The types of filesystems that are compiled into your kernel are listed in the file /proc/file
systems, but this can be misleading. Your kernel usually also supports other types of filesystems,
but as loadable kernel modules rather than being hardwired into the kernel. For example, the
/proc/filesystenms file on my system contains the following entries:

ext3
nodev sysfs
nodev rootfs
nodev bdev
nodev proc
nodev sockfs
nodev debugfs
nodev securityfs
nodev pipefs
nodev futexfs
nodev tmpfs
nodev inotifyfs
nodev eventpollfs
nodev devpts
ext?2
nodev ramfs
nodev hugetlbfs
minix
1509660
nodev nfs
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nodev nfs4
nodev mgueue
nodev rpc_pipefs
reiserfs
nodev usbfs
nodev subfs
vfat
hfsplus
nodev smbfs

Filesystems whose types are prefaced by a nodev entry are not associated with physical devices,
but are used internally by applications and the operating system.

The fourth field contains a comma-separated list of any options to the mount command that
should be used when the filesystem is mounted. Many mount options are filesystem-specific,
but some common ones are the following:

async: Writes to the filesystem should be done asynchronously.

auto: The filesystem should be automatically mounted when detected or when a command
such as mount -a is executed.

defaults: The default options -async, auto, dev, exec, nouser, rw, suid are used.
dev: The character or block device containing the filesystem is local to the system.

exec: You can execute programs, scripts, or anything else whose permissions indicate that it
is executable — from that filesystem.

gid=value: Set the group ID of the mounted filesystem to the specified numeric group ID
when the filesystem is mounted.

noauto: Don't automatically mount when a filesystem is detected or when the command
mount -a is issued. Usually used with removable media such as floppies and CD-ROMs.

nouser: You must be root to mount the filesystem — the filesystem can’t be mounted by any
NON-TOOt USer.

owner: The ownership of the filesystem is set to the user who mounted it — usually root if the
filesystem is automatically mounted by the system.

ro: Mount the filesystem read-only.
rw: Mount the filesystem read-write.

suid: Allow programs on the filesystem to change the user’s user or group ID when they are
executed if their permission bits indicate that they should do this. Be very careful when using
this option with imported filesystems that you don’t actually administer, because running a
program that sets the UID to root is a common way of hacking into a system.

uid=value: Set the user ID of the mounted filesystem to the specified numeric user ID when
the filesystem is mounted.

For more information on generic options available to the mount command, see the man page
for the mount command in section 8 of the online Linux manual (by using the man 8 mount
command).

The fifth field is used by the dump command, a standard Linux/Unix filesystem backup command,
to identify filesystems that should be backed up when the dump command is executed. If the fifth
field contains a ‘0’ (or is missing), the dump command assumes that the filesystem associated with
that /etc/fstab entry does not need to be backed up.
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B The sixth field is used by the Linux/Unix filesystem consistency checker (discussed in the next
section) to identify filesystems whose consistency should be verified when the system is rebooted,
and the order in which the consistency of those filesystems should be checked. If the sixth field
contains a ‘0’ (or is missing), the £sck program assumes that the filesystem associated with that
/etc/fstab entry does not need to be checked.

The contents of this file may seem complex at first, but over time you'll get used to creating and editing
them. Many of the graphical utilities provided for manipulating disk partitions automatically create these
entries for you— or you can always do what I do, which is to copy an existing, but similar, entry and then
modify it as needed for the partition(s) I'm adding.

Automatically Mounting Removable Media Filesystems

Beyond the entries in your /etc/£stab file, Ubuntu also provides special support to simplify interacting
with removable media on your system. Though discussed in more detail elsewhere in this book, it is worth
mentioning this here to complete this section’s overview of storage device handling on Ubuntu systems.

Ubuntu’s automatic recognition of removable media is done via the gnome-volume-manager application,
which is configured using the gnome-volume-properties application. You can start this configuration appli-
cation by selecting Removable Drives and Media from the System menu’s Preferences submenu.

Once configured, the gnome-volume-manager makes it easy for your system to automatically recognize CDs,
DVDs, CompactFlash cards, and other common removable media and automatically mount them for you in
appropriate mount points under your system’s /media directory. Using and customizing the gnome-volume-
manager’s recognition and handling of these types of media is discussed in detail in Chapter 23, “Adding
Hardware and Attaching Peripherals.”

The gnome-volume-manager’s support for devices that are often attached to your system while it is running
extends beyond just storage devices — it includes peripherals such as printers, mice, keyboards, tablets, and
so on. It also makes it easy for your system to automatically recognize consumer electronics devices such as
digital cameras and personal digital assistants (PDAs) so that you can easily transfer files back and forth to
the storage media that these devices use. This aspect of the gnome-volume-manager is discussed in detail in
Chapter 17, “Consumer Electronics and Ubuntu.”

Understanding Linux Permissions

If you're sharing your Ubuntu system with other users, it’s useful to understand how Linux systems protect
files and directories so that they can be accessed by only the people that you want to have access to them.
Similarly, if you have installed your own Ubuntu system and are therefore responsible for taking care of it
(“system administration” in geek-speak), you need to know how Ubuntu systems ensure that only specific,
authorized users can perform privileged tasks. For example, it would be potentially inconvenient if random
users could format disk drives, reconfigure your system’s connection to networks such as the Internet,

and so on. Though you’d hope that no one would do these sorts of things maliciously, it’s easy enough to
accidentally click OK when exploring system configuration applications, thinking perhaps that this would
simply exit from the application.

Linux supports the traditional permission model used by all Unix-like systems, users and groups, with a
few interesting twists that have been introduced to foster Ubuntu’s goals of usability and user-friendliness.
If you've used other Linux systems in the past, it’s easy enough to adapt to doing things the Ubuntu way,
and if you're new to Linux, you'll find the Ubuntu model for privileged commands to be quite easy to
understand, configure, and use.
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Ubuntu provides an easy-to-use graphical application for creating and managing the users on

=t your Ubuntu systems. This section focuses on the underlying concepts of Ubuntu permissions —
using Ubuntu’s graphical application for creating and managing Ubuntu users and groups is discussed in detail
in Chapter 21, “Managing Users, Groups, Authentication, and Advanced Permissions.”

Basic Concepts: Users and Groups

All Linux systems provide two basic administrative entities that are used to determine who has access to what
files and who can perform specific, privileged operations. Each person who can log in on a Linux system
does so via a user account, which consists of a name and password, and which has a specific home directory
that contains that user’s configuration data as well as any files that they create. The file /etc/passwd
(known as the password file, but why type a few extra letters if you don't have to) contains a list of every

user who has an account on that specific machine.

All Linux users belong to one or more groups. A group is an administrative entity that makes it easier for
multiple users to access the same sets of files. Information about the groups that are defined on your
Ubuntu system and the users that belong to those groups is stored in the file /etc/group, which is a text
file with easy-to-understand entries. As explained later in this section, file and directory permissions can be
set such that users who are a member of a specified group can read and/or write files in shared directories,
which other users on the system still cannot access. This makes it easy to set up collaborative projects or to
simply share information with selected other users on your systems.

Most Linux systems use the local /etc/passwd and /etc/group files for authentication

. and group membership information, but systems that use networked authentication mecha-
nisms can get these types of information from other systems on your network. For example, systems that use
NIS, the Network Information Service that is used in many NFS-based Linux environments, can contain
entries in the password and group files that tell your system to check NIS for user, group, and authentication
information. Linux also supports PAMs (Pluggable Authentication Modules), which enable the system to con-
tact networked sources of these types of information such as LDAP (Lightweight Directory Access Protocol)
servers, Kerberos servers, and even Microsoft Windows authentication servers. PAMs aren’t discussed here
because they are very special, advanced cases, and this section is only intended as an introduction to Ubuntu
and basic Linux security. NIS is discussed in Chapter 21, “Managing Users, Groups, Authentication, and
Advanced Permissions.

My entry in the /etc/passwd file on one of my Ubuntu systems is the following:
wvh:x:1000:1000:William von Hagen, ,, :/home/wvh:/bin/bash
The fields in this entry are the following:

B My login name.

B The password field. In this case, an x means that password information is actually stored in the
file /etc/shadow.

B My user ID, which is the numeric value associated with my login name.
B The numeric group ID of the default group of which I am a member.

B A field containing my full name and other text information such as office location and office and
home phone numbers.

B My home directory.

B The application that runs when I log in, in this case a shell.
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A few sample entries from the /etc/group file on that same system are the following:

adm:x:4:wvh, juser
cdrom:x:24:hal,wvh, juser
lpadmin:x:106:wvh, juser
admin:x:112:wvh, juser
wvh:x:1000:

Each entry in the /etc/group file begins with the name of the group, a password field (in these examples
indicating that any group passwords are stored in the file /etc/shadow), the numeric identifier associated
with that group, and the list of users who belong to that group.

As you can see from these examples, it is common for users to belong to multiple groups, each of which
provides access to a specific resource such as files, directories, or administrative capabilities. You can list
the groups that you belong to by executing the groups command at any Linux command-line prompt.

When you create user accounts on an Ubuntu system (including during the installation process), a default
group is created for each of those users. This group is the group to which that user is a default member
when he or she logs in on your system. Most applications that use group membership to indicate adminis-
trative privileges will automatically check the /etc/group file when they first execute. To access shared
directories, you may have to change the group that you are actively a member of. You can do this using the
newrgp command at any Linux command-line prompt.

Ubuntu systems reserve group numbers less than 1000 for administrative purposes. The different applica-
tions that use these groups, generally referred to as system groups, automatically check group memberships
when they execute. There’s no need to memorize the default groups used by different system applications
on Ubuntu, because the administrative applications that require them typically add you to the right group.
See the section entitled “Performing Privileged Operations in Ubuntu” later in this chapter, for details.

File and Directory Permissions Under Linux

This section provides an overview of how file and directory permissions are displayed and used on Linux
systems. Though discussed in more detail in Chapter 6, “Using Command-Line Tools,” it makes sense to
introduce this topic here to illustrate how user and group identities can provide shared access to files, direc-
tories, and other resources, and how to manipulate those settings.

The easiest command to use to view the permissions on a file or directory is the Linux 1s (list) command,
which displays information about the files and directories in a specified location.

For example, the command 1s -1d /home/wvh provides a long listing of my home directory, which
includes information about the current permissions on that directory:

drwxr-xr-x 145 wvh wvh 7728 2006-03-05 10:54 /home/wvh

I'll focus on the first field, which shows the current permissions on my directory — see Chapter 6, “Using
Command-Line Tools,” for detailed information about all of these fields, options to the 1s command, and
the 1s command itself.

The permissions field of 1s output can be broken down into four sections:

B The first character, which identifies the type of object you're looking at. The most common of
these are a - if the thing you're listing is a regular file, a d if its a directory, a c if it’s a device node
that can be accessed as a stream of characters, or a b if it’s a device node that can be accessed as a
block device.

B Three sets of three characters, which represent the permissions that the owner, the group owner,
and all others have on the file or directory.
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The most common values for each position in the three permissions sections are r, which means that the
file or directory can be read, a w, which means that the file or directory can be written to, and an x, which
(for a file) means that the file can be executed or (for a directory) means that the directory can be searched
for other files or directories. If any of these permissions are not set, its position is represented by a dash. In
addition, the user and group execution bits can be set to an s, which means “set user or group ID upon
execution” —in other words, executing that file is done as though it were being done by the owner and/or
group of the specified file. This is commonly done to execute a command as though it were being executed
by another, more privileged user on your system.

Default Permissions When Creating Files and Directories

A umask is the classic Unix mechanism for setting the default protections of file and directories that you cre-
ate. By default, the umask is a four digit octal number that is logically ANDed with the generic file protec-
tions of octal 0666 (ironically) when you create a file or octal 0777 when you create a directory. The default
umask value on most Linux distributions is 0002, meaning that any file you create is created with the octal
protection mode 0664 — both the owner and group can read and write any file that you create, but randoms
can only read the file. Similarly, any directory that you create is created with the octal protection mode

0775 —both the owner and group can create files in that directory, and anyone can list the contents of

the directory and search for files in it. You find out a user’s default umask setting by issuing the umask com-
mand from any Linux command-line prompt.

Most people set their umask to 0022 in their shell configuration command file (typically ~/ . bashrc) to
change their default file creation settings so that files can only be written by their owners (i.e., are created
with an octal protection of 0644) and directories can only been written to by their owners (i.e., are created
with an octal protection of 0755). The ability to define a umask is built into all Unix shells; for more infor-
mation about setting or using your umask, see the online documentation for the shell that you are using
(typically the bash shell, as discussed in Chapter 6, “Using Command-Line Tools”).

Performing Privileged Operations in Ubuntu

Aside from your own user name and numeric ID, the most important other user name on a Linux system is
the user named root, whose user ID and group ID are both 0, and who is often known as the superuser.

On most Linux systems, privileged operations are often done by using the su (substitute user ID) command to
become the root user. However, Ubuntu does things slightly differently. Ubuntu uses the sudo (substitute user
ID do) command to perform all privileged operations. The sudo command uses the text-format configuration
file /etc/sudoers to determine which users can perform privileged operations as the superuser. On Ubuntu
systems, any member of the admin group can perform privileged operations as the root user. You can use the
sudo command on any Linux system, but you cannot use the su command on a Ubuntu system.

The difference between using the su and sudo commands is subtle but significant:

B When using the su command to perform a privileged operation, you execute the su command,
supply the root user’s password in response to the password prompt, which then starts a sub-shell
with root privileges. You then execute whatever privileged commands you want within the con-
text of that shell. They are all therefore executed as the superuser. When you are done, you can
either exit from that shell or suspend it for subsequent reuse.

B When using the sudo command, you execute the sudo command, followed by the name and
arguments to the command that you want to execute.
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B The su and sudo commands are not restricted to executing commands as the root user. You

. can become any user using the sudo command by specifying that user’s name after the su
Command and providing that user’s password in response to the password prompt. Similarly, you can use the
sudo command’s -u option to specify the name of the user that you want to execute a command as. As
always, the su command requires that you know a specific user’s password, while the sudo command only
requires that you provide your password.

Lets look at a few examples to compare using these commands. An example of using the su command to
display the partitions available on a disk is the following:

$ su

Password: <enter-root-password>
# fdisk -1 /dev/sda

[output]

# exit

$
To do the same thing using the sudo command, you would do the following:

$ sudo fdisk -1 /dev/sda
Password: <enter-your-password>
[output]

$

On Linux systems other than Ubuntu, you could also use the su command’s -c option (execute a single
command) to do something similar, as in the following example:

$ su -c fdisk -1 /dev/sda
Password: <enter-root-password>
[output]

$

The key difference between the su and sudo command is whether the command prompts you for the root
password or your personal password. However, Ubuntu’s focus on using the sudo command has a few
basic advantages:

B The system is harder to attack because an attacker first has to discover the identity of a privileged
user on the system before they can attempt to break in.

B Users have to remember only their personal password to perform privileged operations if they are
permitted to do so. There is no need to separately set and secure the system’s root password.

I If you want to execute several privileged commands in a row on a Ubuntu system, you have
o two alternatives. First, you can execute the sudo -s command to execute a shell as the root
user. Second, you can do the same thing by running the sudo /bin/bash command. In both of these
cases, you have to remember to explicitly exit from the root shell once you’re done running the commands
that you want to execute.
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Summary

This chapter covered some of the basic concepts of Linux and Ubuntu. The chapter began by introducing
files and directories and explaining the directories that are commonly used on Ubuntu systems. It then
discussed how Ubuntu uses disks, how it partitions them into separate filesystems, the different types of
filesystems that you can use on partitions or on Ubuntu systems in general, and how to make those file-
systems available for use on your system. The last few sections introduced basic Linux administrative con-
cepts such as managing users, groups and file permissions, and executing privileged commands on the
Ubuntu system. This chapter provided the basic knowledge that you'll need to understand these concepts
when you encounter them elsewhere in this book.

The next chapter introduces GNOME, the graphical user interface that is installed by default with the Ubuntu
desktop system. It discusses how to use the different mouse buttons to interact with GNOME and graphical
applications, discusses how to use the GNOME menus to start applications, explains how to interact with
panel applications (the GNOME equivalent of desk accessories), and helps you start to actually use your newly
installed Ubuntu Linux system.



hough many curmudgeons and long-time Unix users eschew any sort of

graphical interface, let’s face it— most people today want (and expect)

one. The graphical environment used on Ubuntu systems, the GNOME
desktop, provides a stable and usable environment for running your graphical
applications and interacting with your system graphically. Most of the Linux utili-
ties used for system administration and configuration provide graphical interfaces
to simplify formerly complex tasks, and are easily accessed from one of the pri-
mary menus provided by the GNOME desktop.

This chapter begins by providing some background information on the graphical
environment used on all Linux systems, such as explaining exactly what the
word desktop means, and what graphical alternatives exist on Linux systems. The
remainder of the chapter focuses on discussing the organization and use of the
GNOME desktop provided on Ubuntu systems. GNOME is a powerful graphical
interface with all of the features that you’d expect in a modern graphical user
interface (GUI) — once you know where to find them.

What'’s a Desktop? Graphical
Environments for Linux

Almost all of the high-resolution support for interacting with any Linux system is
handled by a graphics package called the X Window system, known to its friends
as X11 or simply X. The X Window system is one of the most attractive aspects
of Linux and almost any operating system running on modern bitmapped graph-
ics workstations. X is a network-aware graphics windowing system that provides
a similar set of capabilities for creating and working with applications as do the
graphical environments used on Microsoft Windows and Mac OS X systems. The
X Window system was designed to provide a common windowing environment
on multiprocessing, networked computer systems and is the industry standard
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windowing system for computers running different versions of Linux, any other Unix-like operating system,
and even computers that are still running Compaq’s VMS operating system. Versions of the X Window sys-
tem are also available for all releases of Windows greater than 3.1, and for any version of Mac OS X — these
run X Window system applications in the context of the native windowing systems for those platforms.

The X Window system was originally developed at the Massachusetts Institute of Technology (MIT), was
under the custodianship of the Open Group (www. opengroup . org) for a while, and is now stewarded
by the X.org Foundation (www.x.org). A previous implementation of the X Window System for Linux
systems, known as XFree86, is no longer used on Linux systems — the official source of the X implementa-
tion for Linux systems is now X.org.

The X Window system enables you to run multiple applications on a bitmapped display screen, each of
which displays its own windows, graphics, dialog boxes, and so on in one or more separately controllable
windows on the screen. An X Window system window manager is an application that also runs on a
bitmapped display screen, but its job is to manage the individual windows that are created and used by
other applications. The window manager is the application that enables you to move windows around on
the screen, and raise and lower windows; displays the window borders that enable you to move applica-
tions; displays the menus that pop up when you click on a part of the screen that is not occupied by a win-
dow; displays the window controls that enable you to minimize, maximize, and close separate windows;
and so on. Popular window managers include After Step, Black Box, Fluxbox, FVWM, ICEwm, kwm,
Metacity, twm, vtwm, and Window Maker. All of these provide the same types of functionality, though they
differ in terms of how and where they manage minimized applications, how the window manager is config-
ured, how applications are bound to menus and/or graphical areas on your screen, support for alternate
fonts and display styles, and so on.

One great feature of the X Window system is that, because it was designed to work across mul-
tiple hardware platforms, you can start X Window system client applications on one system
but have them display on the bit-mapped screen of another system (assuming that this capability is not
blocked by a firewall or system configuration setting). This is done by setting an environment variable called
DISPLAY, and then starting the application that you want to display remotely. The DISPLAY environment
variable has the following form:

host:display.screen

host specifies the name or IP address of the system that you want to display the window on, and is followed
by a colon. After the colon, the first number identifies the graphics display on which the window should be
displayed, followed by a period, and the number followed by a colon, followed by the number of the physical
screen attached to that card. In most cases, both display and screen are 0.

See the section of Chapter 6 entitled “Using Environment Variables” for more information about setting envi-
ronment variables. In many cases, you can also start an X Window system application on a remote screen by
starting the application from the command line and specifying the -display host:display.screen
argument.

After window managers, the next step in the evolution of the X Window system desktop experience is the
desktop manager. Desktop managers, colloquially referred to simply as desktops, always run a window
manager under the covers, but also provide additional capabilities such as the following:

B Drag and drop

B A file manager of some sort to simplify graphically browsing files and directories

B FEasy, flexible ways to tie applications to buttons, icons, and menu items
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B A centralized mechanism for configuring the appearance of your screen and the windows that it
displays, generally referred to as applying a theme

B Support for running lightweight applications (known as applets) within the context of the window
manager to support certain types of tasks

The most common desktops for Linux systems are GNOME (GNU Network Object Model Environment,
www . gnome . org), KDE (K Development Environment, www . kde . org), ROX (rox.sourceforge.net),
and XFCE (www.xfce.org). Both GNOME and KDE are rich, robust desktop environments that provide
their own window managers (GNOME uses Metacity, while KDE uses kwm) and primarily differ in terms of
default mouse and key bindings, menu organization, and the underlying graphical toolkit (GNOME uses a
widget toolkit known as GTK, while KDE uses one called QT). Both ROX and XFCE are lightweight desktops,
which means that they attempt to strike a balance between the heavy resource requirements and correspon-
ding power of rich desktop environments such as GNOME and KDE, and the much lighter requirements but
more limited capabilities of traditional window managers. You can find a great introduction to most of the X
Window system window managers and desktop environments available for Linux at http: //xwinman.org.

The rest of this chapter primarily focuses on GNOME, which is the desktop environment that is used on
Ubuntu systems, and which starts automatically the first time you log in to an Ubuntu system. Though you
can change the window manager used by GNOME, switch to KDE, or even switch your Ubuntu experience
to using a window manager rather than using its default GNOME configuration, those are all advanced
tasks. First things first—let’s explore how things work on a standard Ubuntu system just in case your goal
is getting your work done rather than tweaking your Ubuntu system. There’s plenty of time in the future to
trick out your graphical environment, which I'll discuss in the section entitled “Switching to a Window
Manager” later in this chapter.

What About KDE on Ubuntu?

s mentioned earlier in this chapter, KDE (the K Desktop Environment) is a desktop environment that is

designed to provide normal computer users with a standard, easy-to-use graphical desktop environment.
KDE was initially inspired by CDE (the Common Desktop Environment), which was cooperatively designed by
major Unix vendors such as IBM and Sun Microsystems and originally ran on those vendors” hardware. CDE was
designed and built using the Open Group’s Motif X Window system libraries, which meant that any vendor wish-
ing to deploy CDE had to license Motif. This was unacceptable in the free, Open Source environment of Linux,
so KDE was initially written to provide a free, Open Source alternative to CDE. The KDE project was originally
sponsored by several Linux vendors and fans, including Caldera, Delix, O'Reilly Associates, and SUSE.
Unfortunately, KDE selected a widget and windowing package called Qt to serve as its graphical underpinnings,
which initially had some licensing issues. This has all been straightened out now, but the side effect of these
issues was the formation of the GNOME project, which many people and Linux distribution vendors (Ubuntu,
Red Hat, Yellow Dog, Mandrake, and so on) have come to prefer over KDE as their default desktop environment.
For more detailed information about KDE, see the K Desktop Environment Web site at www . kde . org.

Favorite desktop environments are like opinions— everybody has one. Even those of us who have used many
different window managers and desktops over the years, and are therefore reasonably agnostic, have our own
favorites. To keep the many KDE fans happy, a special version of Ubuntu known as Kubuntu is available that is
based on the KDE desktop. You can download Kubuntu CD images or request Kubuntu CDs just as you can
Ubuntu CDs, from www . kubuntu. com. You can certainly get KDE to work fine on a standard Ubuntu system,
but why not let the KDE fans in the Ubuntu community do the work for you? Similarly, the Xubuntu project pro-
vides a pre-assembled version of Ubuntu Linux that uses the light.weight XFCE desktop environment by default.
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Using the Mouse

SANOT

Interacting with a graphical user interface of any kind traditionally requires the use of a mouse and keyboard
to control the cursor to select and move items, access menus, and enter data within applications. As you'll see
throughout this book, the actions associated with the different mouse buttons do different things depending
on the portion of the screen or application in which you use them. This is known as being context sensitive,
and is one of the keys to performing many different types of actions using only three little buttons.

By default, the mouse in GNOME is configured for a right-handed user, with the different mouse buttons
assigned to the following actions:

B Left Button: Single-clicking selects an icon, menu, menu item, or object within an application.
Double-clicking on a desktop icon opens the item associated with that icon. Holding down the
left button and dragging the cursor in an application or on the desktop selects multiple icons or
objects within that application. Holding down the left button and dragging a selected object
moves that object. These operations can be (and often are) combined. For example, in a word
processor, you frequently left-click once to position the cursor, hold down the left button and
drag the cursor to select a block of text, and then left-click, hold down the mouse button, and
drag the selected text to a new location in your text.

m  Middle Button: Single-clicking pastes text or objects that have been cut or copied, or moves a
selected window behind other windows that are currently displayed on the screen. Clicking on a
desktop icon and dragging it to a new location displays the Move menu, which enables you to move
icons to new locations without actually relocating the icon until you confirm your intentions.

B Right Button: Displays any context-sensitive menu that is available at the current cursor position.

You can configure how reactive the mouse is, what your mouse cursor looks like, and what the various
mouse buttons do using the Mouse Preferences application, which is explained later in this chapter in the
section entitled “Customizing Mouse Behavior.” For example, if you are not right-handed and haven't been
beaten into submission so that you use the mouse with your right hand, you can configure the mouse for
left-handed use (which reverses the meaning of the various buttons) using this application.

7 If you have trouble seeing the screen or using a mouse or keyboard, don’t worry — the
GNOME and Ubuntu folks are sensitive to your needs. See the section entitled “Assistive
Technologies for Using GNOME,” later in this chapter, for more information.

o]

GNOME Desktop Overview

Figure 5.1 shows the default GNOME desktop on an Ubuntu Linux system the first time you log in. This fig-
ure also displays a single application window as an example — you won't see that unless you explicitly select
the Applications => Accessories = Terminal menu command, but I wanted to be able to explain the window
controls that are available in any GNOME application window. The Ubuntu folks have gone through a lot of
effort to create an attractive, eye-pleasing background, set of fonts, window decorations, and control buttons
for any applications that you start on your Ubuntu system. These window decorations and controls are
known as a theme, which you can easily customize yourself, as explained later in this chapter.
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The default GNOME desktop in Ubuntu Linux

Applications, Places, and System Menus Top Panel
Application Launchers Applet Log Out button
£ Applcations Places Systam ) A Sun Aug 13, 5:00 PM (9]

b
wehudesktop:-$ ]

i Starting Take Screensheot =
|
I

Application Controls Workspace Switcher
Show Desktop Button Trash Applet
Workspace

Figure 5.1 identifies the various portions of the default GNOME desktop. The following describes them in
more detail:

B Top Panel: A panel is a special portion of your desktop, controlled by the gnome-panel appli-
cation, which provides access to various ways of interacting with the desktop and launching dif-
ferent types of applications. GNOME can display panels along any edge of the screen, but the
default GNOME configuration displays panels at the top and bottom of the screen. By default, the
top panel contains the following items:

Applications, Places, and System Menus: A menu consists of a list of shortcuts to specific
commands, tasks, or applications. These three menus provide easy, graphical access to applica-
tions, portions of your computer system or network locations, and system-related tasks,
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respectively. Each of these menus is described in more detail in the next section, “Menus in
GNOME.” To display any of these panel menus, you simply left-click on the name of the
menu, and the associated menu drops down and displays on your screen. To close the menu,
simply left-click elsewhere on the screen.

Application Launchers: These icons start specific applications for you when you left-click
on them.

Applets: These icons launch lightweight applications that run in the context of a panel and
provide various capabilities. Adding and configuring applets is discussed later in this chapter
in the section entitled “Customizing Panels.”

Log Out Button: This button quickly terminates your current login session and re-displays
the GNOME login manager.

B  Workspace: This is the portion of the screen in which applications execute and display associated
windows and dialogs.

B Bottom Panel: This panel is displayed at the bottom of the screen and contains the following
items by default:

Show Desktop Button: This button minimizes all windows and dialogs that are currently dis-
played on the screen, revealing the current desktop.

Application Controls: Each application that is active on your current workspace displays an
associated control region in this portion of the bottom panel. Right-clicking on this control
minimizes and maximizes the application, while left-clicking on this control displays a
context-sensitive menu for moving and controlling that application’s window(s).

Workspace Switcher: This is a special applet that enables you to manage multiple workspaces
and provides a miniature display of each active workspace. Workspaces are essentially separate
virtual screens that are provided by the GNOME desktop. You can run applications on different
workspaces, move applications between workspaces, and so on. Multiple workspaces provide a
convenient way of running different types of applications on different virtual screens without
them being visible until you actually switch to the workspace where they are displayed. A com-
mon example of when this is useful is when you’re at work and want to play a game — you can
start the game on a different workspace from the one where you're actually working, and switch
to it whenever no one is looking over your shoulder.

Trash Applet: This is a special applet that provides access to the Trash Can, which is a special
portion of the GNOME desktop to which you can drag files to subsequently delete them.

As you'll see throughout the rest of this chapter, GNOME is extremely configurable — the chances are that
no two users’ GNOME desktops will look the same, which is completely fine. How you configure and use
your computer system is up to you, and should reflect your interests and the types of things that you want
to do. The job of desktops such as GNOME is to make it as easy and as comfortable as possible to accom-
plish whatever task you are trying to do.

GNOME Application Windows

The GNOME application window shown in Figure 5.1 provides a number of window controls that enable
you to move the window around on the screen, control its size, and so on. The window manager that you
are using determines the location of these controls, the number of controls displayed, and the capabilities
provided by these controls. These window controls are shown in the top part of the frame around the appli-
cation window in most window managers, typically known as the title bar.
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The control at the far left of the title bar displays a menu of window control commands. The contents of
this menu depend on the window manager that you are using. The window control menu displayed by the
default window manager used by GNOME, Metacity, is shown in Figure 5.2.

FIGURE 5.2

The Metacity window manager’s window control menu
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The three window controls at the right of the title bar in Figure 5.2 do the following, from left to right:

B Minimize the current window.
B Switch between a full-screen or a user-specified window size.
B Close the current window, terminating any processes that it is running,.

All of these window controls are fairly standard, and are found in the window decoration and title bar lay-
outs used by most modern window managers.

Menus in GNOME

As discussed earlier in this chapter, GNOME provides two different types of menus: menus located in a
panel, which provide easy access to different applications, locations, and capabilities on your system, and
context-sensitive menus that provide access to different capabilities depending on where you've activated
them. This section provides a more detailed discussion of these different types of menus, how to display
them, the types of actions that they provide access to, and how to customize them.

Panel Menus

Menus are displayed in the panels when you left-click on the menu name in the panel. Menus either con-
tain entries for specific tasks or locations on your system, or contain other menus. Menus located on other
menus are known as submenus. As an example, Figure 5.3 shows the default contents of the Application
menu’s Internet submenu, which T'll discuss later in this section.
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FIGURE 5.3

Menus and submenus in GNOME
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The next few sections describe the standard panel menus and their contents in more detail.

The Application Menu
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The Application menu makes it easy to launch different types of GNOME applications, grouping them into
submenus that display when you move the cursor over each menu entry. The Application menu provides
the following groups:

Accessories: Contains a general category for small, commonly-used applications such as a calcu-

Games: Contains exactly what you'd expect. Ubuntu is designed for people, so it naturally
includes several games as part of its default installation. For more information about games on

Graphics: Provides access to several applications for creating graphics, capturing and manipulat-
ing images off the screen or from a scanner, and a small, lightweight image viewer for previewing
existing graphics files. See Chapter 12, “Working with Graphics,” for more information about

Internet: Contains entries for working with the Internet, such as a Voice-Over-IP telephone sys-
tem, the Evolution e-mail client (discussed in Chapter 8, “Reading and Sending Mail with
Evolution”), the Firefox Web browser (discussed in Chapter 9, “Surfing the Web with Firefox”),

Office: Lists the standard business applications available on your system. By default this menu
includes an entry only for the Evolution e-mail client, but you can easily add entries for your
favorite word processors (see Chapter 10, “Creating and Publishing Documents”), spreadsheet
and presentation software (see Chapter 11, “Other Office Software: Spreadsheets and
Presentations”), and any other Linux software that you use as part of your daily activities.

|
lator, dictionary, text editor, and command-line terminal.
|
Ubuntu Linux, see Chapter 14, “Would You Like To Play a Game?”
|
graphics software on Ubuntu Linux systems.
|
instant messaging and IRC clients, and so on.
|
|

Sound and Video: Provides easy access to audio and video applications, including applications
for recording sounds, converting your (officially purchased) audio CDs to online format, playing
online audio and video, and sophisticated applications for creating different types of CD, VCD,
and DVDs. See Chapter 13, “Working with Multimedia,” for more information about working
with different types of multimedia files and mediums on Ubuntu Linux systems.
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In addition, the Applications menu provides an Add/Remove Applications entry that makes it easy to add
applications to the menu. As discussed later in this section, the Add/Remove Applications is seamlessly
integrated with Ubuntu’s package update mechanism — if you add an application that is available from the
Ubuntu repositories but is not already installed on your system, the application will be seamlessly down-
loaded and installed as part of the menu update. Pretty cool!

The Places Menu

The Places menu provides quick access to files, directories, and storage-related activities. Selecting a loca-
tion or storage device on the Places menu opens the Nautilus file manager, displaying the contents of the
selected location. The Places menu also provides convenient access to storage-related actions, such as writ-
ing to a CD or DVD, connecting to a file server, and searching for or revisiting specific files and directories.
For more information about the Nautilus file manager, see the section later in this chapter entitled
“Introducing the Nautilus File Manager.”

I The contents of the Places menu on your system will change as you add and remove external
storage devices to your system, visit remote file servers, and so on.

Aside from shortcuts to specific locations on your system, the Places menu provides two submenus:
Bookmarks, which lists any bookmarks to specific directories that you've created in the Nautilus file man-
ager, and Recent Documents, which contains a list of the 10 files or desktop objects that you've most
recently opened. This menu makes it easy for you to continue working on the same documents each time
you log in on your Ubuntu Linux system.

The System Menu

The System menu provides access to commands for interacting with GNOME and your Ubuntu system,
such as setting personal preferences for how the GNOME desktop looks and behaves, performing system
administration tasks such as configuring hardware, updating your system, and configuring network serv-
ices, getting help, and logging out of or shutting down your Ubuntu system.

The System menu contains the following items:

B Preferences: Provides access to a large number of applications that enable you to configure how you
interact with GNOME, your Ubuntu system, and any networks that you have access to (such as the
Internet or a home network). If you don't like the way that something works on your Ubuntu sys-
tem, check the items on the Preferences menu for something that seems appropriate, start any
applications that appear to be relevant, and explore a bit. The section entitled “Customizing Your
Desktop,” later in this chapter, explains how to perform many of the most common GNOME and
Ubuntu configuration tasks using commands from this menu.

B Administration: Provides access to several applications that enable you to configure the software
installed on your Ubuntu system, the devices attached to your Ubuntu system, the services that
your system runs, and core system information such as the time, the date, the list of users who are
authorized to access your system, and so on.

B Help: Provides different types of help for using your system. This menu provides access to the
online documentation installed on your Ubuntu system, provides a shortcut to the Ubuntu docu-
mentation team’s Web site on the Internet, and even provides a shortcut to the Ubuntu Marketplace
(discussed in Chapter 1), where you can identify firms that may be able to help you with any tough
problems or configuration issues that I may have missed in this book.
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B About GNOME: Displays information about the specific version of GNOME that you are run-
ning, as well as general information about the many wizards who have contributed to the
GNOME project in one way or another. You will probably need to provide GNOME version infor-
mation if you post problem reports, questions, or if you contact any of the Ubuntu vendors in the
Ubuntu Marketplace.

B About Ubuntu: Displays online documentation for the Ubuntu Project, which includes informa-
tion about the specific version of Ubuntu Linux that you are using. As with GNOME version
information, you will probably need to provide Ubuntu version information if you post problem
reports, questions, or if you contact any of the Ubuntu vendors in the Ubuntu Marketplace.

B Lock Screen: Provides a convenient shortcut to an application that prevents unauthorized users
from accessing your system from its console when you're not sitting in front of it. This application
hides the current contents of the screen and requires that you enter your password in order to use
the console.

B Log Out: Provides a convenient shortcut to an application that logs you out of the system and can
optionally cleanly shut it down and turn it off for you after performing several housekeeping
tasks. See Chapter 18, “Software Development on Ubuntu,” for more information about how your
system boots and what it does when it shuts down.

Context-Sensitive Menus

The menus discussed earlier in this chapter always display when you left-click on a specific menu heading
or submenu, regardless of what else is happening on your Ubuntu Linux system. Context-sensitive menus
display when you right-click on something on your Ubuntu Linux screen, but have different contents
depending on what you've clicked on. Because their contents differ based on the context in which you've
right-clicked, these right-click menus are referred to as context-sensitive menus. Figure 5.4 shows the con-
text-sensitive menu that you see when you right-click on any portion of the background for your Ubuntu
desktop.

FIGURE 5.4

The GNOME desktop’s context-sensitive menu
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To show how application-specific these different context-sensitive menus can be, Figure 5.5 shows the con-
text-sensitive menu that displays when you right-click within the main window for the Firefox web browser.
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A context-sensitive menu in the Firefox Web browser
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The contents of context-sensitive menus are application-specific, which means that you can't directly cus-

tomize them. However, these menus can be customized by installing additional applications, applets, or (in
the case of extensible applications such as Firefox or Nautilus), by installing extensions or plug-ins that add
new capabilities and therefore provide associated menu items.

Customizing Menus

Ubuntu Linux provides you with two ways to customize the contents of the basic GNOME menus. The

Add/Remove item at the bottom of the Applications menu makes it easy for you to add new applications to
any of the preexisting sections defined on the Applications menu, and will even install those applications for
you if they’re not already present on your system. The Accessories menu’s Alacarte Menu Editor makes it easy
for you to add your own group (submenu), shortcut, or application entries to any of the standard GNOME

menus, but won't install anything for you. The next two sections explain how to use these applications.
Adding Applications to the Applications Menu

Selecting the Add/Remove item at the bottom of the Applications menu displays the dialog for the gnome-
app-install application, shown in Figure 5.6.
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FIGURE 5.6

Adding predefined applications to your Ubuntu system
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The portions of the Add/Remove Applications window are the following:

Software Category List: Lists all of the predefined types of software that the Add/Remove appli-
cation knows about.

Applications Pane: Lists all of the applications that are available in the currently selected category.

Search Field: Enables you to search for a specific application by name if you aren’t sure which
category it falls under.

Extra Applications Checkbox: Checking this box includes applications in the Applications
Window that are not officially supported by Canonical, Ltd, but are available in the user-supported
Universe portion of the Ubuntu repositories. (For more information about Ubuntu repositories
and how software is classified there, see Chapter 11, “Other Office Software: Spreadsheets and
Presentations.”)

Show Proprietary Applications Checkbox: Similar to the Extra Applications Checkbox, check-
ing this box includes applications in the Applications Window that have some restriction on
copying, use, redistribution, or enhancement, and therefore do not fall under the Ubuntu/Debian
definition of open source software. This software is available in the Multiverse portion of the
Ubuntu repositories. (For more information about Ubuntu repositories and how software is classi-
fied there, see Chapter 11.)

Application Description Pane: Displays a description of any currently selected software package.

Buttons: Perform the following various actions:
Help: Displays detailed online help for the gnome-app-install application.

Advanced: Starts the full-blown Synaptic Package Manager application, which provides capa-
bilities beyond those provided by the gnome-app-install application.
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Apply: Updates the Applications menu based on your selections, installing any necessary soft-
ware, and returning to the gnome-app-install application when done.

Cancel: Exits the application without making any pending changes to the Applications menu.
Any changes that you've already applied using the Apply button are already done, and are not
undone.

OK: Makes any pending changes to the Applications menu, and then exits the application.

As an example, assume that you wanted to add the Gnumeric spreadsheet application to your Office menu.
You would do the following:

1. Select the Add/Remove item from the Applications menu.

2. Select the Office category in the Software category List pane and browse the Applications pane for
the Gnumeric application or enter gnumeric in the Search field and press Return.

3. Select the checkbox to the left of the Application pane entry for the Gnumeric spreadsheet.

4. Click Apply to install Ghumeric and return to the Add/Remove Applications software to install
other applications later, or click OK to install only this application and exit afterward.

5. Enter your password in the Administrative privileges dialog and press Return.

The gnome-app-install application automatically retrieves and installs the requested software and any
associated packages required to satisfy its requirements. If the software package you've requested conflicts
with any existing software, a dialog displays that identifies the conflict and offers you the option to remove
the conflicting package.

As mentioned previously, the Add/Remove Packages application provides a convenient and easy-to-use
mechanism for installing most standard software packages. You should use the Synaptic Package Manager
for more sophisticated software installation requests, but it’s hard to beat the convenience of this menu item
when installing commonly used and popular software packages.

Adding Items to Any Menu

The gnome-app-install application discussed earlier is extremely convenient if you want to add applica-
tions to the Applications menu, but isn't much use if you want to add your own menus or create custom menu
entries for specific applications. To do this, you'll need to use the Applications &> Accessories submenu’s
Alacarte Menu Editor, which makes it easy for you to add almost anything (including custom submenus) to
any existing GNOME menu.

As an example, suppose you wanted to create your own submenu called Favorites and begin adding entries
for your favorite applications to it. To do this (using emacs as an example), do the following:

1. Select the Applications = Accessories &> Alacarte Menu Editor to start the menu editor. This
menu editor dialog consists of two primary panes —a menu catalog pane at the left and a menu
contents pane at the top right that show the contents of any currently selected menu. If the
Applications menu is expanded when this dialog opens and/or no menu is currently selected,
select the Application entry in the menu catalog pane at the left, and click the arrow to the left of
its name to collapse the listing of entries on that menu. The menu editor should look like the dia-
log shown in Figure 5.7.

I You'll notice that the menu catalog pane lists many menus that are not currently displayed on
: your system. This is because they are not marked as Visible in the menu contents pane at right,
as shown in Figure 5.7.
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FIGURE 5.7

The Alacarte Menu Editor on your Ubuntu system
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Select the File & New Menu command. A dialog like the one shown in Figure 5.8 displays.

FIGURE 5.8

Adding a new menu to your Ubuntu system
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Enter the name of the new menu that you want to create (I'm using Favorites in this example),
add an optional comment that will be used as the tool tip for this menu, and click OK. The new
menu will be added to the Applications menu, and the Applications menu entry in the menu cat-
alog pane will expand to show the current contents of that menu (which should be identical to
the list in the menu dialog at the top right). Select the name of your new menu in the menu cata-
log pane. The contents of the new menu (i.e., nothing) displays in the menu contents pane at the
top right, as shown in Figure 5.9.
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The new menu to your Ubuntu system
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4. Select the File & New Entry command. A dialog like the one shown in Figure 5.10 displays.

FIGURE 5.10

Adding a new menu entry to your Ubuntu system
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5. Enter the information about your new entry (in this case the emacs text editor) and click OK. The
dialog closes and the new entry on your Favorites menu displays, as shown in Figure 5.11.

If you don’t know exactly where the application that you want to add is located, you can click
Browse to display a browse dialog that lets you navigate to and select the application for
whlch you want to create a new menu entry.
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Your new menu entry in the menu editor
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6. Select the Applications menu in the menu catalog pane at the left, and make sure that the check-
box in the Visible column for your new menu is selected in the menu listing pane at the top right,
as shown in Figure 5.12. This entry is required so that the menu is listed in the Applications
menu once you exit from the menu editor.

FIGURE 5.12

Making sure that the new menu is visible
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7. Click Close to exit from the Alacarte Menu Editor and add your changes to the Applications
menu. The Applications menu is updated, and your new menu and entry are now available,
as shown in Figure 5.13.
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FIGURE 5.13

Your new entries on the GNOME Applications menu
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If you decide not to save your changes, you can click the Revert button to undo your current changes, and
then click Close.

The flexibility provided in the dialog shown in Figure 5.10 makes it easy for you to create menu entries for
applications that you have manually compiled and installed yourself, such as in corporate or academic envi-
ronments, and also to add your own favorite command-line parameters to new or existing menu entries.
},' You can also add menus in GNOME using the Nautilus file manager, but I find that using appli-
o RN cations designed for editing menus is easier to understand. For information about using

Nautilus to create menus and menu items, see the online GNOME Users Guide, available through the
System menu’s Help menu.

Customizing Your Desktop

As explained earlier in this chapter, GNOME makes it easy to customize its menus and the sections and
applications that they contain. Luckily, every part of the GNOME desktop is similarly configurable. This
section highlights how to do some of the most common customizations that most people do to make their
systems easier to use and generally personalize them. Many other customizations are available, but dis-
cussing each one would require its own book. Let’s focus on the highlights!

Customizing Mouse Behavior
One of the most common customizations that people want to do is to change how responsive the mouse is,
in one way or another. Available customizations include:
B Whether the mouse is configured for left-handed or right-handed users. The latter is the default,
but may not suit you if you are left-handed and use the left hand to control the mouse.

B The speed at which the cursor moves and the amount of screen real estate the mouse covers in
relation to your moving the mouse

B The period of time that can elapse between two mouse clicks to consider them as a double-click
(which opens the target) rather than simply two single clicks (which simply selects something).
If you have difficulty double-clicking, you can increase the double-click time period.
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All of these customizations are controlled by the System = Preferences menu’s Mouse application, which is
shown in Figure 5.14.

FIGURE 5.14

The Mouse Preferences dialog
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This application provides three tabs that enable you to configure different aspects of the mouse: the behav-
ior of the buttons, things related to the cursor (known as the mouse pointer here), and the speed and sensi-

tivity of mouse motion. The Buttons tab is shown in Figure 5.14. To switch between different tabs, simply

select the appropriate tab in the Mouse Preferences application.

The configuration items in all of these tabs are pretty straightforward, so I won't explain each of them.

However,

the tab that does require some explanation is controlling the motion and sensitivity of the mouse.

These options are located on the Mouse Preferences application’s Motion tab, which is shown in Figure 5.15.

The entries on this tab have the following meanings:
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Acceleration: This option controls how far the cursor moves on the screen in response to your
moving the mouse, and is controlled by a slider. Being able to change this ratio guarantees that
you don’t need a mouse pad the size of your computer monitor — acceleration enables the cursor
to cover larger distances as you move the mouse continuously. Slower values mean that cursor
movement is closer to the actual distance that you're moving the mouse; faster values mean that
the cursor moves proportionately farther distances as you continue to move the mouse — in other
words, the cursor starts out moving slowly and accelerates as you continue to move the mouse. To
change your settings, click and hold the button on the slider using the left mouse button and drag
it to the new value that you want to use.

Sensitivity: This option determines how sensitive the cursor is to any movement of the mouse. If
you have set Acceleration to be very fast, you may find that the cursor jumps when you simply
touch the mouse. In this case, you could decrease the sensitivity of the mouse, while still retaining
fast acceleration.
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B Drag and Drop: This option controls the distance that the mouse must cover when you have
selected a desktop object in order to consider that to mean a drag-and-drop action. For example,
when double-clicking, you may find that you move the mouse slightly between the two clicks. If
the drag-and-drop threshold is set very low, GNOME will interpret this as a drag-and-drop or
move operation rather than a double-click operation. In this case, you would want to increase the
threshold value.

Changes to your mouse preferences take effect immediately, so it’s easy for you to experiment with the set of
values that gives you the control and behavior that you want on your system.

FIGURE 5.15

Configuring the mouse motion
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Configuring Display Resolution

When you installed Ubuntu, one of the questions you were asked was to select the display the resolutions
that you want to be able to use. It nice of the Ubuntu installer to ask this question, but display resolution
is one of those things that’s hard to visualize in advance — it really makes sense only when you can see what
different resolutions actually look like. Consequently, even if you are using a 30-inch monitor and the sexi-
est video card in the universe, you may find that your Ubuntu Linux system insists on displaying everything
at a resolution like 1024x768, where each of the icons on your screen is approximately the size of a grape-
fruit. This is probably not what you had in mind, and is certainly not the best use of your hardware. This
section explains how to correct that problem by selecting a higher screen resolution. Internally, this means
that your screen displays more pixels, but the visual effect is that things on the screen are both smaller and
sharper. In the computer industry, this is known as “the right thing™.”

Screen resolution in GNOME is controlled by the System = Preferences menu’s Screen Resolution applica-
tion, which is shown in Figure 5.16.
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The Screen Resolution application
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Once this application displays, you can see the list of available screen resolutions by clicking and holding
the left mouse button on the current resolution value. A pop-up list displays, as shown in Figure 5.17.

FIGURE 5.17

Selecting other screen resolutions
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After selecting another screen resolution, click Apply to try out the new resolution. GNOME will change
your screen to the new resolution and display the dialog shown in Figure 5.18, asking if you want to keep
the new screen resolution or permanently switch to the new resolution.

FIGURE 5.18

Confirming screen resolution changes
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Te : I Because it’s possible to select a resolution that may not actually work correctly, your screen
M\J.g o will automatically revert to its former resolution in 20 seconds. No need to panic if your
screen goes haywire for a little while!

If you're happy with the new resolution, click Keep Resolution. The dialog will close, your screen will
remain at the new resolution, and it will be the default screen resolution used whenever you log in to your
Ubuntu system.

If the new resolution looks odd or is simply too small for your taste, click Use previous resolution. You can
then experiment with other resolutions, clicking Apply to test out any newly-selected resolution until you
find one that you're happy with.

Customizing Panels

As discussed earlier in the chapter, panels are regions on your desktop that are displayed by the gnome-
panel application and provide access to various ways of interacting with the desktop and launching differ-
ent types of applications. The gnome-panel application can display panels along any edge of the screen,
but the default Ubuntu configuration displays panels at the top and bottom of the screen.

JOTE. & - A single instance of the gnome-panel application controls all of the panels that are displayed
M\Ju'@ X on your system. The fact that multiple panels are displayed on your screen does not mean that
multiple copies of the gnome-panel application are running.

By default, the GNOME panels displayed at the top and bottom of your screen contain the menus, applets,
and buttons listed in the “GNOME Desktop Overview” section earlier in this chapter. Not only can you con-
figure how and where the panels are displayed on your screen and how many panels are displayed, but you
can also extensively customize the contents of each. Ubuntu’s default installation of GNOME comes with
many other applets, buttons, and controls that you can install in the panels on your system.

Right-clicking on any existing panel displays that panel’s context-sensitive menu, as shown in Figure 5.19.

FIGURE 5.19

The gnome-panel application’s context-sensitive menu
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Along with standard entries to display online help and get information about the version of the application,
the context-sensitive menu for the gnome-panel application displays the following configuration-related
entries:

B Add to Panel: Enables you to add a new applet, button, or other supported object to any panel
that is currently displayed on your screen. See “Customizing Panel Contents,” later in this section,
for details on adding objects to an existing panel.
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B Properties: Displays a panel properties dialog that enables you to set certain properties for the
currently selected panel. See “Customizing Panel Properties,” later in this section, for details on
the types of things that you can customize for an existing panel.

B Delete this Panel: Deletes the currently selected panel from the screen and removes all informa-
tion about its current configuration from the system.

B New Panel: Creates a new panel on the next available edge of the screen. You can create an essen-
tially infinite number of panels — each new panel will simply start on the next edge of your screen,
adjacent to any existing panel that is already associated with that edge. I find two panels to be the
right number, but you may feel differently.

The next two sections explain how to modify the properties of the existing panels on your screen, add other

applets, buttons, and controls to those panels, and highlight some of the most fun and useful of these that
are provided with Ubuntu Linux.

Customizing Panel Properties

Selecting the Properties entry on any panel’s context-sensitive menu displays the dialog shown in Figure 5.20.

FIGURE 5.20

The gnome-panel application’s Panel Properties dialog
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This dialog contains two tabs: a Background tab, which enables you to control the color and transparency
of the current panel or select an existing image to use for its background, and the General tab, shown in

Figure 5.20, which enables you to control the location and behavior of that panel. The properties that you
can configure on this tab are the following:

Orientation: Enables you to specify the edge of the screen at which the currently selected panel

should display. Selecting another value immediately moves the currently selected panel to the
specified edge.

You can also move an existing panel to another edge of your screen by left-clicking on its back-
ground, holding down the left mouse button, and dragging it to the new edge.

W Size: Enables you to specify the height (or width, depending on the panel’s orientation) in pixels
of the currently selected panel.
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B Expand: Selecting or deselecting this toggle checkbox determines whether the panel occupies the
entire edge of the screen or whether it only takes up that portion of the edge that is required to
display the objects that it currently holds.

B Autohide: Selecting or deselecting this toggle checkbox determines whether the panel is only dis-
played when the cursor is moved to the edge of the screen that the currently selected panel is
associated with. If this property is selected, the panel is not displayed when the cursor is located
over any other portion of the screen.

B Show hide buttons: Selecting or deselecting this toggle checkbox determines whether buttons
for collapsing or expanding the currently selected panel are displayed at each end of that panel.
Selecting this checkbox also activates the Arrows on hide buttons option, which simply deter-
mines whether the icons at either end of the panel display arrows to highlight the direction in
which the panel will expand or contract if they are selected.

Changes that you make to the properties of any panel take effect immediately. To close the Panel Properties

dialog, click Close.

Customizing Panel Contents

Selecting Add to Panel from any panel’s context-sensitive menu displays the Add to Panel dialog, as shown
in Figure 5.21.

FIGURE 5.21

The Add to Panel dialog
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This dialog enables you to add application launchers, buttons, and common applets to any panel that is
currently displayed on your screen. All of the currently available buttons and applets are displayed in this
scrollable dialog. To add any of these to any panel that is currently visible on the screen, left-click on that
applet, hold down the left mouse button, and drag the applet to the location on the panel where you want
it to be displayed. Releasing the mouse button positions the selected applet at that location in the panel.
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I After adding any applet to any panel, you can move that applet by dragging and dropping or

% by right-clicking on the applet and selecting Move from its context-sensitive menu. If you use
the Move option, the applet will follow the current cursor position — once you have moved the applet to its
new location, left-click to position it at the new location. Applets can be moved to any other panel that is
currently displayed on the screen.

The applets displayed in the Add to Panel dialog are organized into general categories such as Accessories,
applets for Desktop & Windows manipulation, applets for viewing System and Hardware information, and
generic utilities. Some of my personal favorite applets are the following:

B Dictionary Look up: Located in the Accessories section, this applet provides a quick and easy
way of looking up specific words from an online dictionary server.

B Drawer: Located in the Desktop & Windows section, a drawer is a convenient way of adding
multiple applets or buttons to a panel without consuming all available panel real estate. A drawer
is essentially just an extension of a panel that can hold other panel objects. Clicking on a drawer
causes it to expand, showing the panel objects that it contains, which you can then select just as if
they were directly located on a panel. If you're really into applets but don’t want to use too many
panels, using Drawers can be a big convenience.

B Sticky Notes: Located in the Accessories section, this applet enables you to create and manage
multiple on-screen sticky notes that are analogous to the Post-Its that festoon everyone’s monitors
and physical desktops nowadays.

B System Monitor: Located in the System & Hardware section, this applet can be configured to
display graphical and associated tool tips that provide information about processor, memory, net-
work, swap space, and hard drive usage, as well as general system load information.

B Volume Control: Located in the System & Hardware section, this applet provides an easy way of
increasing (or occasionally decreasing) your sound card’s volume. This applet is installed by
default on Ubuntu systems.

B Weather Report: Located in the Accessories section, this applet displays information about the
temperature and general weather conditions in any specified location. Because many of us don’t
have windows in our offices (or perhaps offices at all), this can be very handy when you're think-
ing about going outside. It's somewhat sad how often I have found this applet to be useful. “Oh,
it's snowing outside?”

I Each panel applet has its own configuration opportunities — for example, the Weather Report
&8 applet requires that you identify your location to be able to display accurate information about
the Iocal weather, but that information isn’t really germane to any other applet. To configure any panel
applet, right-click on its panel icon and select the Preferences item from the context-sensitive menu that dis-
plays. The configuration dialog for that applet displays, showing any configurable properties of that applet.

Application launchers are panel entries that execute a specific application for you. Ubuntu comes with
several predefined application launchers that you can choose to add a shortcut for starting that application
from any panel. To add one of these predefined application launchers, click the Application Launcher but-
ton in the Add to Panel dialog. The Application Launcher dialog displays, as shown in Figure 5.22.

To add a predefined application launcher, simply select it from this dialogs scrollable list. To return to the
main Add to Panel dialog, click Back.
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Adding a predefined application launcher to a panel
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The Add to panel application also enables you to add custom application launchers that you can define
yourself. This enables you to create panel entries that will launch your favorite applications with your own
favorite command-line options. To define a custom application launcher, click the Custom Application
Launcher button in the Add to Panel dialog. The Create Launcher dialog displays, as shown in Figure 5.23.

FIGURE 5.23
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FIGURE 5.24

The Create Launcher dialog enables you to set various characteristics of the launcher that you are defining,
the application that it starts, and how that launcher displays in the panel. After providing that information,
click OK to create the new launcher. By default, the new launcher is displayed in the panel from which you
started the Add to Panel application.

Once you're finished customizing and fine-tuning the applets, buttons, and launchers that are displayed in
your system’s panels, click Close to close the Add to panel dialog and get back to work.

To remove an applet from any of your panels, right-click on its name and select the Remove
from Panel command from its context-sensitive menu.

Configuring the Screensaver

There was a time when computer monitors were quite sensitive to displaying the same characters for long
periods of time. Monitors that showed the same applications in the same locations for long periods of time
would end up damaging the phosphors on the inside of the monitor, which therefore displayed a ghostly
outline of that application on the screen. (This was known as screen burn or video burn.) To eliminate, or at
least, reduce this problem, many companies developed applications known as screensavers, which would
start automatically after a computer system had been unused for a specified period of time, and would dis-
play random patterns or images on the screen, preventing the burn-in of default images.

Today’s monitors are much more sophisticated than the monitors of old, and are therefore less susceptible
to image burn-in. Today, screensavers are typically used because they look nice or for security purposes, so
that unauthorized users can’t see what is displayed on the screen of your computer while you're at lunch.

By default, your Ubuntu system comes configured to activate a random screensaver after 10 minutes of
inactivity on your Ubuntu system. You can select a specific screensaver for your system to use (there are
hundreds), to configure the period of time after which a screensaver is activated, or to disable the screen-
saver on your system entirely. All of these are done through the System &> Preferences menu’s Screensaver
Preferences application, which is shown in Figure 5.24.

Configuring your system’s screensaver
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Once this dialog displays, you can explore all of the other screensavers that are available on your system by
selecting them from the scrollable Screensaver pane. A preview of the appearance and behavior of the cur-
rently selected screensaver displays in the preview pane to the right of the screensaver list.

Once you've select the screensaver that you want to use, the Screensaver Preferences dialog also enables you
to set some general characteristics of your system’s use of that screensaver. To change the period of time
after which the screensaver is activated, drag this dialogs slider to reflect the new time period. To deactivate
the screensaver entirely, uncheck the Activate screensaver when session is idle checkbox.

Ordinarily, moving the mouse or pressing any key on your keyboard causes the screensaver to stop display-
ing its default image and reset its inactivity timer. To combine the screensaver with a dialog that requires
that you provide your password to stop displaying the screensaver and regain access to your keyboard and
screen, click the Lock screen when screensaver is active checkbox. You will need to supply your password
to redisplay your normal desktop.

Once you are finished configuring the screensaver, click Close to terminate the Screensaver preferences
application.

Changing Desktop Backgrounds

GNOME also makes it easy for you to change the background displayed on your system’s desktops. The
background is a solid color or image that is displayed on your screen and over which all other application
windows are displayed. To do this, select the System &> Preferences menu’s Default Background menu entry.
The Desktop Background Preferences application displays, as shown in Figure 5.25.

FIGURE 5.25

Configuring your desktop background
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Changing the background of your desktop is one of the more common configuration tasks that anyone
wants to do when personalizing their system. To customize your desktop, you can select a solid background
color, select an existing graphics image from the default list given in the Desktop Wallpaper dialog, or click
Add Wallpaper to navigate to the location of a specific graphics file that you may want to use as your back-
ground. (I tend to use vacation photos, myself.)

Once you've selected an image, the Style value determines how that image is used as the background. Your
options are the following:

B Centered: The selected wallpaper is displayed in the center of your screen at its original resolution.

B Fill Screen: The selected wallpaper is increased in size as needed to completely fill the back-
ground of your screen. This does not preserve the aspect ratio of your original image.

B Scaled: The selected wallpaper is stretched to fit your screen without changing its aspect ratio.

B Tiled: The selected wallpaper, at its original size, is repeated multiple times across your screen as
many times as needed to fill the background.

B Zoom: The selected wallpaper is increased in size so that it completely fills your screen. If the
image is not exactly the right size, some portions of the image may be clipped so that the image
completely fills the screen.

As you select different wallpaper and style options, the background changes instantly to reflect the current
selections. Once you're happy with your background, click Finish to close the Desktop Background
Preferences application.

Switching Themes

A theme is the term for the combination of window and dialog controls, a color scheme, and a set of icons
that gives your desktop and the windows that it displays a specific look and feel. Many themes also come
with a specific desktop background to complete the visual experience that their author was trying to
achieve. Experimenting with different themes can be a lot of fun, and can also be extremely useful to make
it easier to read window titles and generally adjust contrast on your screen.

To change or configure the theme used on your Ubuntu system, select the System = Preferences menu’s
Theme menu item. The Theme Preferences dialog shown in Figure 5.26 displays.

Ubuntus GNOME desktop comes with many attractive themes. By default, Ubuntu uses a theme called
Human that is designed to be attractive, easy on the eyes, and easy to use. To switch to another of the
themes provided with Ubuntu Linux, select it from the scrollable theme pane at left. Even though the theme
pane includes preview images of each available theme, the new theme takes effect immediately so that you
can see what it will actually look like. As an example, Figure 5.27 shows the Theme Preferences dialog after
selecting the Mist theme. You'll have to trust me that the window decoration background is now blue, but
you should be able to see the differences in font placement, highlighting, window controls, dialog button
shapes, and so on.

Once you've selected the theme that you like best at the moment, click Close to close the Theme
Preferences dialog. Your new theme will be used each time you log in, until you change it.
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I Though Ubuntu provides a large collection of nice themes, artistically inclined users are always
creating new ones. Many excellent (or just plain interesting) themes are available at a variety of
Web sites. My favorites are the GNOME Art site (http://art.gnome.org/), GNOME-Look.org (www

.gnome-1look.org/), and Freshmeat’s GNOME themes section (http://themes. freshmeat.net/
browse/58/). A quick Web search for “GNOME themes” with your favorite search engine will turn up many
more sites. To add any of these themes, simply select the Install Theme button after downloading the theme
and navigate to its location on your system. The new theme is added to the scrollable themes list, and can
selected like any other theme. Somewhere out there is the perfect theme for you!

Assistive Technologies for Using GNOME

If you have trouble seeing the screen or using a keyboard or mouse, the GNOME and Ubuntu folks are
sensitive to your needs and offer various Assistive technologies that do things such as providing on-screen
keyboard support, and supporting screen magnification and audio output from portions of the screen.
These features are available through the gok (GNOME On-Screen Keyboard), gnopernicus, and gnome-
mag applications, which are installed by default on all Ubuntu Desktop installations.

You can activate the capabilities of these packages by selecting the System => Preferences = Assistive
Technology Support menu item, which displays the dialog shown in Figure 5.28, enabling selected items,
and logging out and logging back in to activate them.

FIGURE 5.28
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These applications aren’t perfect, but are actively under development to guarantee that anyone can take
advantage of the power of Ubuntu Linux. Figure 5.29 shows a sample Ubuntu Linux screen with these
technologies active on a sample GNOME desktop.

I Not all of the libraries used by GNOMEF's assistive technology support are loaded by packages
. such as gok and gnome-mag — some are already presumed to be on your system. If you see a
message like the following when running a GNOME or other GTk application:

Failed to load module "atk-bridge": libatk-bridge.so \
cannot open shared object file: No such file or directory

use the Synaptic package manager (or other software update application) to ensure that the at-spi package
is installed.
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The on-screen keyboard and screen magnifier in GNOME

4 Applications Places System o o] | !_ ] fa-Klo [ eI @i & W) sat Mar 11, 10:26 AM
one
B 2 tartup Mode.. B 1 startup mgde..
582 preferences... .
2¢.3 Default Preferences... % 2 prefe rencls...
|Lnad default preferences
s Help
& 6 About
gu |Load default rences
@ 5 Help
GOK - main ﬁ' @ Abnull
I |
] Quit
L

--

GOK - main

G| [ Gnope.. | & (whe.. [[ENGOKER] - e Gl..| PN e I I N O 2

GNOME Keyboard Shortcuts

If you have problems controlling a mouse or simply prefer to keep your hands on the keyboard at all times,
GNOME provides several special key sequences that enable you to perform most traditionally mouse-driven
desktop activities using only the keyboard. These are commonly referred to as keyboard shortcuts. To activate
these, press and hold down the first key in the sequence while pressing the second. The most popular key-
board shortcuts for the GNOME desktop are the following:

B Alt+F1: Displays the Applications menu.

B Alt+F2: Displays the Run Applications dialog, in which you can enter the name of a specific
application that you want to execute.

B Alt+F4: Closes the window that is currently selected.

Alt+F5: Reduces the size of the current window if it is maximized.

B Alt+F7: Enables you to move the window that is currently selected. After pressing this key com-
bination, use the arrow keys to move the window to a new location and press any other key on
the keyboard to complete the move operation.

B Alt+F8: Enables you to resize the window that is currently selected. After pressing this key com-
bination, use the arrow keys to increase or decrease the size of the window and press any other
key on the keyboard to complete the resize operation.
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B Alt+F9: Minimizes the window that is currently selected.

Alt+F10: Maximizes the window that is currently selected.

B Alt+Tab: Cycles through all of the windows and dialogs that are currently displayed on the
screen, highlighting each in turn (known as giving the focus to that window) until you find the
one that you're interested in.

B Alt+Spacebar: Displays any context-sensitive menu associated with the window that is currently
selected.

B Control+l: When browsing for a file in any File = Open dialog, displays a pop-up box in which
you can type the full pathname of the directory containing the files that you are looking for, saving
you many clicks if you need to drill down to a deeply-nested directory. This dialog does automatic
directory-name completion as you type, and is one of my personal favorite GNOME features.

GNOME supports several other keyboard shortcuts, most of which perform standard actions within various
applications. For a complete list of available keyboard shortcuts, see the GNOME Accessibility Guide, avail-
able by selecting the System = Help = System Documentation menu item.

Introducing the Nautilus File Manager

The Nautilus file manager, known to its friends simply as Nautilus, is a convenient application for computer
users who are used to graphically displaying, examining, and moving around in files and directories on
their computer systems. Nautilus is GNOME’ equivalent of the Microsoft Windows Explorer or the Mac

OS X Finder, and makes it similarly easy to work with and modify your files and directories. Figure 5.30
shows Nautilus exploring the contents of my home directory on one of my systems.
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As mentioned earlier in this chapter, the Places menu in the top panel on the default GNOME desktop
shipped with Ubuntu systems is actually a collection of shortcuts to using Nautilus to explore different
portions of your system or network. For example, I displayed my home directory in Nautilus by selecting
Home Folder from the top panel’s Places menu.

Basic Operations in Nautilus

Like other graphical file managers, Nautilus makes it easy to manage and manipulate files and directories.
Most of the commands related to working with files and directories are located on its Edit menu, and are
also accessible from the context-sensitive menu displayed when you right-click on any object in the Nautilus

display pane. Figure 5.31 shows the context-sensitive menu displayed when right-clicking on one of the files
with the . txt extension in my home directory.

FIGURE 5.31
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As you can see, this menu provides the standard actions that you'd expect to find in any file manager,
enabling you to do the following:

B Open the file with the default application associated with that type of file.

B Open the file with other applications associated with that type of file.

B Cut or copy the file, enabling you to paste the file (or a copy of it) into another location to move
or copy the file.

B Create a symbolic link to or rename the selected file.
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B Delete the file by moving it to the Trash Can, which is a temporary repository for files before they
are actually purged from your system.

B Send the file to a specified device or create an archive file in compressed tar format containing
that file. (See Chapter 22, “Backing Up and Restoring Files,” for information about Linux archive
file formats.)

B Examine or modify the properties of the file, including its name, permissions, and how it is dis-
played in Nautilus.

Examples of Using Nautilus

The previous section described the most common operations that you can do in Nautilus; this section pro-
vides a few examples of such operations to get you started working with Nautilus if you haven't used graph-
ical file managers before.

Exploring the Filesystem

The GNOME desktop’s Places menu contains several pre-configured shortcuts to various locations on your
system and on your local network. If you're lucky, the directory or network location that you want to
explore will be listed there. If not, you can navigate to any location on your system in Nautilus by doing
the following:

1. Open Nautilus in a predefined location by selecting it from the Places menu.
2. Drill down into subdirectories of the selected location and double-click on the icon for that folder.
3. Move up a level to the directory that contains the directory you are currently viewing and click

the Up button in the Nautilus toolbar.

Moving around between different files and directories in Nautilus is easy once you get the hang of it, and
will soon become second nature to you.

You can start Nautilus and instantly display the contents of any accessible directory by starting
- %% Nautilus from the command-line and specifying the name of that directory as an argument. For
more |nf0rmat|on about using the command-line, see Chapter 6, “Using Command-Line Tools.”

Copying Files or Directories
To copy a file or directory in Nautilus, do the following;

1. Navigate to the directory that contains the file or directory that you want to copy.
2. Left-click on the icon for that file or directory to select it.

3. Select the Copy command from the Edit menu or right-click on the selected icon and select Copy
from the context-sensitive menu.

Navigate to the directory where you want to place the copy of the selected file or directory.
5. Select the Paste command from the Edit menu or right-click on the background of the current
directory in Nautilus and select Paste from the context-sensitive menu.

At this point, the icons for the files and directories that you had selected for copying display in the current
Nautilus window, and the copy operation is complete. Copying directories that contain many files may take
a bit of time.
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Don't worry about accidentally overwriting files with the same name — if the directory to which you are
copying files already contains files or directories with the same names as the files or directories that you are
copying, you will see a dialog like the one shown in Figure 5.32, which asks if you want to replace the
existing file or directory with the same name.

FIGURE 5.32
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Selecting Multiple Files and Directories

As you work with Nautilus, you may find that you want to move or copy multiple files and directories at
the same time. This is easy enough to do as long as you select all of the icons associated with those files and
directories before performing a copy or cut operation. You can select multiple items in Nautilus in a variety
of different ways as follows:

B To select multiple files and directory icons, hold down the Control key on your keyboard while
selecting each of the icons for those files and directories.

B To select all of the files and directories that are alphabetically between two files and directories,
select one icon, hold down either Shift key, and select the icon at the end of the range of files that
you want to select.

B To graphically select multiple files that are next to each other in the Nautilus display windows,
left-click the Nautilus background beside any of those files, hold down the left mouse button, and
drag the mouse cursor to display a rectangle that contains all of the files that you want to select.

You can also combine these selection operations. For example, you could select a range of files graphically
by using the Shift key and then holding down the Control key to add other files or directory icons to the
current selection.

Moving Files or Directories
To move a file or Directory in Nautilus, do the following:

1. Navigate to the directory that contains the file or directory that you want to move.
2. Left-click on the icon for that file or directory to select it.

3. Select the Cut command from the Edit menu or right-click on the selected icon and select Cut
from the context-sensitive menu. The icons for the selected file or directory are removed from the
current Nautilus window.

4. Navigate to the directory where you want to place the selected file or directory.

5. Select the Paste command from the Edit menu or right-click on the background of the current
directory in Nautilus and select Paste from the context-sensitive menu.
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At this point, the icons for the files and directories that you removed from the first directory will display in
the current Nautilus window, and the copy operation is complete. Copying directories that contain many
files may take a bit of time.

Renaming a File or Directory
To rename a file or directory in Nautilus, do the following:

1. Navigate to the directory that contains the file or directory that you want to rename.

2. Right-click on the selected icon and select Rename from the context-sensitive menu. The name of
the file will be selected in Nautilus.

3. Enter the new name of the selected file or directory and press Return. The updated name displays
in Nautilus.

Creating a Directory

Creating a file is usually done by starting the application associated with that type of file and saving your
work with the name of the file that you want to create. Creating directories can either be done from the
command-line, as explained in Chapter 6, or quickly and easily within Nautilus.

To create a directory in Nautilus, do the following:

1. Navigate to the directory where you want to create the new directory.

2. Right-click on the background of that directory as shown in Nautilus and select Create Folder from
the context-sensitive menu, or select File = New Folder from the Nautilus menus. A new folder
with the default name “untitled folder” displays in the Nautilus window, as shown in Figure 5.33.

FIGURE 5.33

Creating a new folder in Nautilus
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3. Note that the name of the new folder is highlighted when that folder is created. To give the new
folder a specific name, you can simply type that name or rename the directory as explained in the
previous section.

Getting More Information About Nautilus

Nautilus includes extensive and excellent documentation that is available by selecting Contents from its
Help menu. Because it is so similar to the types of file managers used on other systems, you should find
Nautilus extremely easy to use and master.

Using a Window Manager

The first section of this chapter, “What’s a Desktop? Graphical Environments for Linux,” discussed the dif-

ferences between window managers and desktops, and hinted at the fact that more X Window system win-
dow managers are available than you could shake a stick at. Popular window managers include After Step,

Black Box, enlightenment, Fluxbox, Fvwm, ICEwm, kwm, Metacity, twm, vtwm, and Window Maker, but

there are many, many more.

After you experiment with GNOME for a while, you may be curious about what these window managers
look like and how they work. Half the fun of a flexible computing environment such as Linux and the X11
Window system is experimenting with new software “because it’s there.” You might be especially interested
in window managers if you are running Ubuntu on a slow system or a system with a limited amount of
memory, such as many older laptops, because window managers require far less memory and other system
resources than complete desktop environments such a GNOME and KDE do.

As you might hope, it is extremely easy to temporarily switch between using GNOME and a specific
window manager. First, you must enable the Universe repository, as explained in Chapter 20, “Adding,
Removing, and Updating Software,” because that is the place where most of the window manager packages
are located. Next, you have to install one or more window managers using any of the software update tools
that are also discussed in Chapter 20. After installing window managers and logging out, you can start any
installed window manager by clicking the Options button at the bottom left of the login window and select-
ing Select Session from the menu that displays. Figure 5.34 shows a sample session menu on an Ubuntu
system where a few window managers (Fvwm, IceWM, and Fluxbox) have been installed.
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The GNOME login screen’s Sessions menu
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Select the radio button beside the window manager that you want to experiment with, and click Change
Session to close the menu. When you log in, you will see a dialog like the one shown in Figure 5.35, asking
if you want to use this window manager permanently.
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Permanently changing your window manager in the GNOME login screen

“_; ubuntu

@ Do you wish to make IcewM the default for future sessions?

You have chosen IceWM for this session, but your
default setting is Default System Session.

Just For This Session ‘ “icancel | I Make Default

[sesssess |

udesktop // Sun Aug 13,

For now, select Just For This Session. If you decide that you always want to use a certain window manager,
you can click Make Default here the next time you use the Sessions menu, or change it permanently by cre-
ating a special configuration file in your home directory (which I'll explain a little later in this section). After
clicking Just For This Session, the command files that start the X Window system on your computer will
start the selected window manager. Figure 5.36 shows the IceWm window manager running on one of my
Ubuntu systems.
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FIGURE 5.36

The IceWM window manager on an Ubuntu System

& weh@udesktop: ~
whiudeskbop:™$ ||

_ & g@|[1 2] 3] ¢ |[Hwvhudeskiop: =

146

To permanently change to using a specified window manager, you can either use the Sessions menu shown
in Figure 5.34 and the subsequent dialog shown in Figure 5.35 to make a window manager your perma-
nent choice, or use a text editor to create a file called .xsession in your home directory, which contains
a line like the following:

exec /usr/bin/icewm

Make the file executable (chmod 755 ~/ .xsession), and the next time that you log in on your system,
the system will automatically start the IceWM window manager (in this example) instead of the GNOME
desktop. For compatibility with other ways of starting the X Window system, you should also create a sym-
bolic link to this file called .xinitrc, also in your home directory. You would do this with a command
like the following:

ln -s ~/.xsession ~/.xinitrc

Experimenting with different window managers is fun, because each represents someone’s idea of how you
“should” interact with a graphical system, start applications, and so on. I've been using the X Window sys-
tem since version 10, and thus have burned more time than I could ever calculate in experimenting with,
configuring, and customizing many of the window managers that have been written in the last 20+ years.
But it’s been fun.
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B }.,PA\ Nl On low memory, low resource systems like older laptops, you may want to start Linux without

LLLESSSEEE a graphical interface — if you do this, you can always start the X Window system using a com-
mand such as startx or xinit, which will also pick up the X11 startup file and symbolic link that you just
created, and will therefore start your window manager for you. See Chapter 19, “Understanding the Unix
Startup and Shutdown Processes,” for information about changing whether your system starts in graphical or
command-line mode.

The previous instructions changed whether your Ubuntu system runs GNOME or a window manager.
However, as mentioned earlier, all Linux desktop systems run a window manager under the covers. By
default, GNOME runs Metacity, KDE runs kwm, and so on. If you still want to run GNOME but are inter-
ested in changing the window manager that it runs underneath, you must run another window manager
that conforms to the Inter-Client Communication Conventions Manual (ICCCM) 2.0 standard (http://
en.wikipedia.org/wiki/ICCCM) published by the X Consortium, and also to the EWMH (Extended
Window Manager Hints) guidelines. The former is an official specification for how X Window system
clients running on the same server should interact, while the latter is an unofficial set of extensions to
ICCCM 2.0 that were defined by the FreeDesktop.org folks to specify additional window manager, window,
and utility interaction mechanisms. Window managers that conform to these specifications are often
simply referred to as GNOME-compliant. Some GNOME-compliant window managers are After Step,
Enlightenment, Fvwm?2, IceWM, Metacity, and WindowMaker. Figure 5.37 shows GNOME using the
IceWM window manager.

FIGURE 5.37

GNOME running with the IceWM window manager
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There are a variety of ways to change the window manager that GNOME uses, some more complex than
others. The simplest, which is something of a hack, is to modify your ~/ . xsession file so that it first
starts the window manager that you want to use, and then starts GNOME. A sample ~/ . xsession file
that starts the IceWM window manager, and then starts GNOME is the following:

/usr/bin/icewm&
exec gnome-session

This is a hack because it relies on the fact that only one window manager can be active at a time. By starting
IceWM before starting GNOME, the Metacity window manager cannot start, and thus GNOME continues to
run using IceWM.

You should actually be able to change your window manager by simply putting a line like the following in
your ~/ . gnomerc file:

export WINDOW_MANAGER=/usr/bin/icewm

Unfortunately, this doesn’t work for me. If you search the Web, you'll find many other suggestions, such
as modifying your gconf (GNOME configuration) database (using database entries that are explicitly
unsupported in the latest GNOME releases), modifying GNOME window manager startup scripts (such as
gnome-wm), modifying your session control file to reference the GNOME window manager scripts, and
many combinations of these. In general, I'm a fan of things that “just work,” so I prefer my “solution.”

Summary

This chapter introduced the graphical user interfaces used on Linux systems, focusing on the GNOME
desktop that is the default user interface provided on Ubuntu Linux systems. After discussing the general
organization of the GNOME desktop, the majority of the chapter focused on explaining how to customize
and extend the default configuration of the GNOME desktop as installed on your Ubuntu system.
Personalizing your computer system’s desktop is one of the first steps to making it truly yours. GNOME
provides the same types of customization and supports the same level of personalization as provided by
other operating systems, such as Microsoft Windows or Mac OS X—it just doesn't cost as much.

Chapter 6 complements our exploration of the graphical power of GNOME and the X Window system by
exploring the power of the Linux command line. The fact that many Linux commands are command-line
oriented is one of the reasons that many hard-core Windows users disparage Linux, which is just plain silly,
because Linux gives you both a powerful graphical interface and a powerful command-line interface. You
don’t have to look any further than Mac OS X, with its Unix underpinnings and Terminal window, to see
just how empowering the marriage of a great GUI and a powerful set of command-line tools can be in a
commercial product. Ubuntu gives you this same power, if not more, but at no cost.



ecause Linux has its conceptual roots in the older Unix operating system,

many Linux applications are designed to be executed from a command

line. A command line is the traditional interface found on older computer
systems that may not have used the high-resolution, graphically oriented moni-
tors that most people expect today. In the command-line model, the system runs
a program, known as a command-line interpreter, which does just what its name
suggests. A command-line interpreter reads the commands that you type, locates
the appropriate application on your system, and executes that application for you
as instructed based on what you've typed. Once the command completes, the
command interpreter displays a sequence of characters, known as a prompt, sig-
nifying that it is ready to accept another command.

Linux systems aren’t addicted to the command-line approach simply out of his-
torical interest— when a Linux system boots, it needs to be able to run several
commands long before the graphical interface is available. On Linux systems,
the graphical interface itself is started by a command-line utility, after which (of
course), fancy graphics are available, expected, and used.

For most people, simply displaying a command-line prompt on a fancy graphical
monitor powered by a multi-megabyte graphics card would be a waste of good
hardware. However, Linux provides thousands of useful and extremely powerful
command-line applications, so graphical user interfaces (GUIs) such as GNOME
and the X Window system offer applications that display a command prompt in
a separate window, giving you the best of both worlds. You can be running Open
Office Writer or the GIMP in separate windows, making the most of their graphi-
cal capabilities, while you can be simultaneously displaying a command prompt
in another and executing command-line utilities there.

This chapter explains the basic ideas behind command-line utilities and the com-
mands that execute them, discusses the primary Linux command-line inter-
preters, explains how to access them, and explores some of the most popular
utilities for running command-line utilities on your Ubuntu Linux system.
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I Most of the sample command-line examples given throughout this chapter begin with the

88 character s, which is the default prompt used by Ubuntu’s default Linux command interpreter.
(A prompt is the character or characters that a command interpreter displays to signify that it is waiting for
you to type something.) If you're following along, you should not type this character — you'll already see it
(or some more complex prompt) at the beginning of your command line.

Why Use the Command Line?

Linux provides thousands of command-line utilities that range from simple programs for creating, examin-
ing, and modifying files and file permissions to complex utilities that enable you to fine-tune the performance
of your hardware and low-level operating system capabilities such as filesystems and networking. Many of
these applications have graphical equivalents, especially user-level applications and system configuration
utilities. For example, the System = Administration menu’s Networking menu item starts the graphical
network-admin application, which performs the same functions as the command-line i fconfig utility.
Similarly, GNOME’s Nautilus file manager is roughly equivalent to a Linux command-line interpreter in
general, because it enables you to examine and manipulate files and directories, execute other applications,
and so on.

Using the command line isn't really an alien notion even to users of operating systems such as Microsoft
Windows and Mac OS X (though it's newer to the latter). Many Windows users, especially system adminis-
trators, have always found a certain convenience in some of the command-line configuration utilities pro-
vided with Windows systems, especially those related to network configuration and status reporting such as
ipconfig. The idea of a command line may be somewhat new to long-time Macintosh users, because the
command line was a serious alternative to the GUI when Apple introduced its Unix-based Mac OS X oper-
ating system.

Even if you don’t specifically want to use the Linux command line, there is one case in which you may have
to, which is if your Ubuntu system encounters major hardware or configuration problems during the boot
process. If, for example, your system finds that its root filesystem is corrupted or inaccessible during the
boot process, you'll see a command-line prompt faster than you can say, “Hmmm, [ wonder if that's a major
problem.” All Linux systems fall back to the command line when major problems are identified during the
boot sequence to give you access to the command-line applications that you'll need to use in order to correct
the problem and reenable the system to boot normally. The Linux boot process is a command-line process,
executing the appropriate configuration utilities in the correct order, the last of which is the command that
starts the X Window system and your GNOME desktop (or window manager, if you've customized things).
Even if your systems filesystems are in good shape and all of your hardware and associated system software
runs correctly during the boot process, configuration problems with the X Window system are a common
cause of seeing a command-line prompt instead of the glorious Ubuntu login screen when you boot your
system. The Ubuntu Linux boot process is described in detail in Chapter 19, “Understanding the Ubuntu
Startup and Shutdown Processes.”

Executing Commands from the Command Line

Applications that are designed to be executed from a Linux command line are typically referred to as
command-line utilities. All command-line utilities have the same general organization — they begin with
the name of the command that you want to execute, and are optionally followed by information about the
way in which you want the command to behave. Anything following the name of the command that you




Using Command-Line Tools _

want to execute is known as an argument to that command. The arguments to each command-line utility
differ based on the command that you want to execute. In an interesting example of recursion, the argu-
ments to command-line utilities are generally referred to as options, each of which may take an argument.

Confused? If this is all new to you, don’t worry. A few examples will help clear this up, and soon you'll be as
comfortable at the command line as anyone. Let’s use the Linux 1s command as an example, because it has
more options than almost any other command and was also introduced in the section of Chapter 4 entitled

“Understanding Linux Permissions.”

The 1s command lists information about files and directories on your Ubuntu system. The Linux 1s com-
mand is an updated version of a classic Unix utility by the same name. In true Unix fashion, no one was

willing to type extra characters like “i” and “t”, so the command was given the faster-to-type abbreviation
of 1s.

When used by itself on the command line, the 1s command simply displays the contents of the current
directory, as in the following example:

S 1s

boot_services.txt hello.c hello.o include_example.c
include_test

hello hello.foo hello.s include_example.out

You can also supply the name of a specific file or directory as an argument to the 1s command, as in the
following examples:

$ 1s hello
hello

Using the 1s command to list the name of a file that you already know is spectacularly uninteresting
(though it can be very useful when combined with wildcards, which are discussed later in this chapter).
However, listing a directory shows the contents of that directory, as in the following example:

$ 1s include_test
libxml2 netdev system

The output from this command shows that the include_test directory itself contains three other files or
directories. I happened to know that include_test was a directory — if you're not sure what types of
things are in the current directory, you can use the 1s command’s -F option to give you this information.
For example, here’s the current directory as shown using the 1s -F command:

$ 1s -F

boot_services.txt hello.c hello.o include_example.c
include_test/

hello* hello.foo hello.s include_example.out

The 1s commands -F option decorates the names of the objects in the current directory with an extra charac-
ter to identify any object that isn't simply a text file. An asterisk following the name of an object shows that this
is an executable file, while a slash (“/”) following the name of an object shows that this is indeed a directory.

The 1s command’s -F option is very useful, but (in true Linux fashion) isn’t the only way to get detailed
information about each of the objects in the current directory. You can also get this sort of information using
other options to the 1s command. For example, one of the most commonly used options to the 1s com-
mand is the -1 option, which means “display output in long format.” Using this option gives a variety of
additional information about the objects in the current directory, as in the following example:
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$ 1s -1

total 44

-rw-r—r— 1 wvh users 783 2006.03-15 06:36 boot_services.txt
-rwxr-xr-x 1 wvh users 9249 2006.03-15 06:37 hello

-rw-r—r— 1 wvh users 60 2006.03-15 06:37 hello.c

-rw-r—r— 1 wvh users 60 2006.03-15 06:37 hello.foo
-rw-r—r— 1 wvh users 2504 2006.03-15 06:37 hello.o

-rw-r—r— 1 wvh users 857 2006.03-15 06:37 hello.s

-rw-r—r— 1 wvh users 202 2006.03-15 06:37 include_example.c
-rw-r—r— 1 wvh users 736 2006.03-15 06:37 include_example.out

drwxr-xr-x 5 wvh users 4096 2006.03-15 06:37 include_test

As you can see, the long option displays more complete information about the files and directories in the cur-
rent directory. From left to right, this information consists of the following: current permissions, the number
of hard links to that file in the Linux filesystem (more about that later in this section), the owner and group,
size, the date and time at which it was last modified, and the file or directory name.

As mentioned previously, you can combine options and arguments on the same command line to refine
the behavior of most command-line utilities. For example, to get a long listing of the contents of the
include_test directory, you would execute the following command:

$ 1s -1 include_test

total 0

drwxr-xr-x 2 wvh users 72 2006.03-15 06:37 libxml2
drwxr-xr-x 2 wvh users 80 2006.03-15 06:37 netdev
drwxr-xr-x 4 wvh users 96 2006.03-15 06:37 system

One other very popular option to the 1s command is the -a option, which shows all of the objects in the
current directory. By default, the 1s command doesn’t show objects whose names begin with a period (aka
full stop). This is because all Linux directories contain two special entries that many people don’t care
about, but which are useful to traverse and support the hierarchical structure of a Linux filesystem. These
are the “.” entry, which always refers to the current directory, and the “. .” entry, which always refers to the
parent of the current directory. Using the 1s -a command to look at the contents of the current directory
shows the following:

$ 1ls -a
hello.c include_example.c .run_me_now
.. hello.foo include_example.out
boot_services.txt hello.o include_test
hello hello.s .my_music_directory
You'll note that the “.” and “. .” entries are listed in the first column. However, you'll also note that two

new files have appeared in the directory. These are the files .my_music_directory and .run_me_now,
which are listed in the directory listing based on the first alphanumeric character in their names because the
1s command ignores leading periods when sorting file names (unless, of course, the filename has no other
characters as is the case with the “. “ and “ entries, which therefore appear first in the listing).

«

I Because files beginning with periods aren’t included in directory listings unless you use the

: -a option, using file names that begin with a period has become a standard convention for
”hldmg” those files. Files and directories whose names begin with a period are most commonly used to hold
configuration information used by various Linux commands. The most common example of this type of file is
the .bashrc configuration file used by the bash shell, which I'll discuss later in this chapter.
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You can combine multiple single-letter options after a single leading dash, and the 1s command will per-
form all of the specified actions. For example, let’s combine the -a and -F options to look at the current
directory:

$ 1s -aF

./ hello.c include_example.c .run_me_now¥*
./ hello.foo include_example.out

boot_services.txt hello.o include_test/

hello* hello.s .my_music_directory@

« »

From the output of this command, you can see that the “.” and “. . “ entries are both directories (actually,
they are hard links to the current and parent directories), and the mysterious . run_me_now file is actually
an executable command. The name of the .my_music_directory file is followed by an at symbol (@).
What’s up with that?

«

I've used the term “links” in passing previously, and this is a good time to explain it. Links are essentially
just pointers to other files and directories in the Linux filesystem. Linux supports two types of links: hard
links, which are actual connections to an existing file or directory, and symbolic links, which contain the
name of some other file or directory that you want to refer to. Because hard links are actual connections to
an existing data structure, the thing that you're linking to must actually exist and must be within the same
disk partition as the thing that you're hard linking to. (This is a side effect of the internal data structures
used by filesystems, which are too detailed to discuss here. This whole options concept may already be
making you drowsy, let alone plunging into a discussion of filesystem data structures.) Unlike hard links,
because symbolic links just contain the name of something else, they can point to any file or directory on
your machine. As you may now suspect, an @ symbol following the name of a file or directory indicates that
this file or directory is just a symbolic link to another file or directory somewhere else on your system. Let’s
combine the 1s command’s -a and -1 options to get some detailed information about everything in the
current directory:

S 1ls -al

total 45

drwxr-xr-x 3 wvh users 400 2006.03-16 06:20

drwxr-xr-x 13 wvh users 1376 2006.03-16 05:38

-rw-r—r— 1 wvh users 783 2006.03-15 06:36 boot_services.txt
-rwxr-xr-x 1 wvh users 9249 2006.03-15 06:37 hello

-rw-r—r— 1 wvh users 60 2006.03-15 06:37 hello.c

-rw-r—r— 1 wvh users 60 2006.03-15 06:37 hello.foo
-rw-r—r— 1 wvh users 2504 2006.03-15 06:37 hello.o

-rw-r—r— 1 wvh users 857 2006.03-15 06:37 hello.s

-rw-r—r— 1 wvh users 202 2006.03-15 06:37 include_example.c
-rw-r—r— 1 wvh users 736 2006.03-15 06:37 include_example.out

drwxr-xr-x 5 wvh users 120 2006.03-15 06:37 include_test
lrwxrwxrwx 1 wvh users 11 2006.03-16 06:20 .my_music -> /opt2/music
-rwxr-xXr-x 1 wvh users 269 2006.03-16 05:47 .run_me_now

This actually shows you a fair amount of information about everything in this directory, especially in terms
of links. Remember that the second column in a long directory listing identifies the number of hard links to

each object. For example, the second column for the “, ” entry shows that there are three hard links to the
current directory — these are the “. “itself, it’s entry in the parent directory, and the hard link to “, ” that is
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present in the include_test subdirectory because it is the parent of the include-test directory. The
“. .7 entry, which is a hard link to the parent directory of the current directory, seems to be very popular
because there are 13 hard links to it. This means that the parent directory of the current directory probably
contains several other directories. Looking at the .my_music, you can see that it is indeed a symbolic link,
because its name in the long listing actually shows the other object that it is a symbolic link to. In this case,
the file .my_music is a symbolic link to a directory that happens to live on another filesystem that is
mounted on the /opt2/music directory on my system.

All of the command-line options I've discussed up to this point have begun with a single dash. This isn’t
always necessarily the case for all commands and their options. Some Linux commands with their concep-
tual roots in ancient versions of Unix (like the tar command) don't even require a leading dash before a
single command-line option or a single group of command-line options. This antique command-line con-
vention is deprecated, which means that anyone who implements a command nowadays that doesn’t
require at least one dash before its options will be mocked and verbally abused via e-mail by the Linux and
open source communities. (All Unix commands that don’t require a dash before their options have also
been updated so that they can also handle finding a dash before their options.) Nowadays, command-line
options always begin with a dash, but in an interesting usability twist, they can also begin with two dashes.
The conventions for this are that single-letter options are preceded by a single dash, while multi-letter,
“whole word” options begin with two dashes. This is necessary for two reasons:

B Most command-line utilities support both styles of options: the traditional single letter options
and the newer whole-word options pioneered by the folks at the Free Software Foundation.

B Because you can combine multiple, single-letter options into a single group of options (as you've
seen throughout this section), unless you use two dashes to identify a whole-word option, the
command that you're executing can't differentiate between the two.

To illustrate this, let’s ask for help from the 1s command:

$ 1ls -help
/bin/ls: invalid option-—e
Try " /bin/ls —help' for more information.

Well, that was actually both illustrative and friendly. When preceded with a single dash, the 1s command
interprets each of the letters that follow as a single option, and therefore complains because no option
matches the letter e in the ~help option. Let’s try that again, correctly. Running the 1s —help command
displays the following output (truncated here because this is just an example):

$ 1ls —help

Usage: /bin/ls [OPTION]... [FILE]...

List information about the FILEs (the current directory by default).
Sort entries alphabetically if none of -cftuSUX nor —sort.

Mandatory arguments to long options are mandatory for short options
too.

-a, —all do not ignore entries starting with

-A, —almost-all do not list implied . and
[remaining output deleted]
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Getting Information about Commands

As you can see from the final example in this section, many command-line utilities provide a —help
option, which displays what is known as a usage message. A usage message is a short summary of how to
use a command, summarizing available options and their meanings. Unfortunately, not all commands offer
a —help option and those that do can’t display all possible information about those options. As discussed in
Chapter 5, the graphical user environment used on Ubuntu systems provides a huge assortment of online help
that makes it easy for you to get information about how to use graphical commands. Luckily, the Ubuntu
command-line environment also provides a similar amount of online help in the form of the man and info
commands.

The man command is your best friend when using or simply experimenting with command-line programs. The
man command displays online manual pages, formatted for your screen. In true Linux/Unix fashion, the man
command paginates its output using the Linux version of the familiar Unix more command — known as less —
to make it easy to scroll forward or backward in its output. Because the online reference information displayed
by the man command is displayed a screen/page at a time and corresponds to the documentation you'd tradition-
ally find in a printed reference manual, the documentation displayed by man is generally referred to as a man
page or as man pages.

As an example of using the man command, you can type man man for additional information on the man com-
mand itself. The first part of this man page looks like the following:

man (1) Manual pager utils man (1)

NAME
man - an interface to the on-line reference manuals

SYNOPSIS
man [-c|-w|-tZHT device] [-adhu7V] [-i|-I] [-m system[,...]] [-L
locale] [-p string] [-M path] [-P pager] [-r prompt] [-S 1list] [-e
extensionii il ['sectfondspage el ik
man= =1 [-7] [-tZHT device] [-p string] [-P pager] [-r prompt] file

man -k [apropos options] regexp
man -f [whatis options] page

DESCRIPTION
man is the system's manual pager. Each page argument given to man is
normally the name of a program, utility or function. The manual
page associated with each of these arguments is then found and dis-
played. A section, if provided, will direct man to look only in that
section of the manual. The default action is to search in all of
the available sections, following a predefined order and to show
only the first page found, even if page exists in several sections.

[Additional output removed]

continued
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continued

As you can see, the online man pages for Linux command provide extensive information about available
options, but also provide a significant amount of general information about using the commands themselves,
usually including examples.

A more modern alternative to the man command, the info command provides similar usage and explanatory
information about Linux commands. The info command uses emacs to display its output and also provides
more extensive and up-to-date command documentation than the traditional man command. The following
figure shows a window displaying info on the info command.

s NEUBINTI 2 = | [EL
File Edit View Terminal Tabs Help
File: info, Node: Top, Mext: Getting Started, Up: (dir)

D}

Info: An Introduction
Skt koo Rk

Info is a program, which you are using now, for reading
documentation of computer programs. The GNU Project distributes most
of its on-line manuals in the Info format, so you need a program called
"Info reader" to read the manuals. One of such programs you are using
now.

If you are new to Info and want to learn how to use 1t, type the
command “h' now. It brings you to a programmed instruction sequence.

To learn advanced Info commands, type “n' twice. This brings you to
“Info for Experts', skipping over the "Getting Started' chapter.

*® Meru:

* Getting Started:: Getting started using an Info reader.
# Advanced Info:: Advanced commands within Info.

# Creating an Info File:: How to make your own Info file.

* Index An index of topics, commands,

and varisbles.
te Aok

- - - ut of te
welcome to Info version 4.8. Type ? for help, m for menu 1tem. <

The info command running in a terminal window

The info command was introduced by the GNU folks to provide a richer, more robust environment for dis-
playing online help for command-line utilities. The text files that are used by the info command provide a
very rich syntax for hyperlinking between different sections of info documentation, and the use of emacs as
the application for displaying info pages provides a much more flexible environment for moving around in
the info that you're looking at. The info command can also display traditional Linux man pages, so you can
even examine existing man pages using info — the info man command is perhaps the best example of that
sort of recursion.

The Linux man and info commands will quickly become your new best friends when you are using or sim-
ply learning about command-line utilities.

What’s a Shell?

A shell is the generic name given to any Linux command-line interpreter, and comes from Unix, the concep-
tual parent of Linux. Unix was one of the first operating systems to introduce the idea of using a command-
line interpreter that was not built into the operating system and which had no special permissions to do
mysterious operating system tasks. These ideas have been preserved in every conceptual descendant of Unix
and have proved handy for several reasons. The most interesting of these is that, because it is a separate,
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stand-alone executable, a Linux system can offer each user their choice of multiple shells, all of which can be
upgraded independently from the operating system.

The original Unix shell was written by Ken Thompson, one of the two primary creators of Unix, and was
extended by John Mashey, also at Bell Labs. These shells were somewhat primitive — the first shell that has
the types of capabilities we have come to know and love today was the Bourne Shell, written by Stephen
Bourne at Bell Labs in 1974. This shell, known to its friends as /bin/sh, is the shell that is used by default
on most Unix systems, and is the conceptual parent of the /bin/bash shell (which stands for Bourne-
Again Shell) that is used by default on most Linux systems today. As I'll explain in the next section, there are
a variety of other shells to choose from on Linux systems. If you've come to Linux from a version of Unix
that features another shell, you'll be able to feel at home pretty quickly (and perhaps even bring over and

reuse your existing shell configuration files.)

= J‘j—“\ I One term that you will frequently hear when discussing shells, Linux, or Unix in general is the
AR term shell script. A shell script is a command file containing commands that are either internal
to the shell (such as those for setting variables, conditional expressions, and looping constructs) or which
reference other commands on your Linux system. The ability to write very sophisticated command files is a
feature of the Linux/Unix utility model, where each utility does one thing and does it well, and many differ-
ent utilities can be linked together via pipes or temporary files to process each other’s output.

¥

For additional information about shells on Unix systems, see:

B www.softpanorama.org/People/Shell_giants/introduction.shtml
B www.fags.org/fags/unix-faqg/shell/shell-differences/
B www.unix.org.ua/orelly/unix/ksh/ch01_03.htm

Available Shells for Linux Systems

Astandard Ubuntu distribution installs only the standard GNU bash shell. However, other shells are avail-
able for installation through apt-get or the Synaptic Package Manager. The following shells are found
on many Linux systems:

/bin/ash: The Almquist shell, a small-footprint shell that began as a clone of the SYSV R4 version
of the Bourne shell. The ash shell is often used on embedded systems or during the system startup
and installation process on some Linux distributions.

/bin/bash: The default, Bourne-Again shell inspired by /bin/sh and /bin/ksh. This is the
default shell installed and used by all users on Ubuntu systems.

/bin/csh: If you install tesh (see its description later in this list), a symbolic link from /bin/csh to
/bin/tesh is also created. This link is provided to support shell scripts that reference the tradi-
tional location of the C-Shell, the standard shell used on Berkeley Unix (BSD) systems and their
descendants. The C-shell supports configuration commands that are reminiscent of C-language pro-
gramming constructs, and was originally written by Bill Joy, later a founder of Sun Microsystems.

/bin/dash: The Debian Almquist shell, the Debian Linux distribution’s version of the standard
Almquist shell. If you're interested in experimenting with this shell, it is available in the standard
Ubuntu repository.

continued
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/bin/ksh: If you install pdksh (see its description later in this list), a symbolic link from /bin/ksh
to /bin/pdksh is also created. This link is provided to support shell scripts that reference the tra-
ditional location of the Korn shell, the standard shell used on later SYSV Unix systems from AT&T
and their descendants

/bin/nash: Another small-footprint shell used during the startup process on many Linux systems,
specifically on Red Hat and Fedora Core Linux systems

/bin/pdksh: An open source version of David Korn’s Korn shell, written at AT&T and was available
with the SYSV R3 (as part of the “Experimental Toolchest”) and R4 (as a completely supported util-
ity) Unix distributions. The Korn shell (and thus pdksh) is completely backward compatible with
the original Bourne shell. If you're interested in experimenting with this shell, it is available in the
standard Ubuntu repository.

/bin/sh: A symbolic link to /bin/bash, provided for compatibility with generic Linux and Unix
shell scripts.

/bin/tcsh: The TENEX C-Shell, which is an advanced, open source version of the C-shell with
command-line editing extensions that were originally introduced by the command interpreter
used by DEC’s TOPS-20 operating system for PDP-10 systems, which began life as BBN’s TENEX
(for the 10 in PDP-10) operating system and was therefore later mutated into TWENEX (for the 20
in TOPS-20) by the PDP-10 hacker community. If you're interested in experimenting with this
shell, it is available in the standard Ubuntu repository.

/bin/zsh: The Z shell is a powerful, tremendously extensible shell that provides many of the capa-
bilities of bash and ksh, and much, much more. If you're interested in experimenting with this
shell, it is available in the standard Ubuntu repository.

You can use the chsh command-line command to change the default shell used by your account if you
decide that you want to use a shell other than the one that is currently listed in your /etc/passwd entry.
However, you can’t change your login shell to any random binary —all of the programs to which you can
change your shell are listed in the text file /etc/shells on your Ubuntu system. If you want to be able to
set some other application as a login shell using the chsh command, you must first add it to the file
/etc/shells.

Getting to a Shell

Assuming that I've hyped the value of the Linux command line sufficiently and that your Ubuntu system
boots correctly in graphical mode, you're probably wondering how to start a shell so that you can experiment
a bit. Ubuntu provides two applications that are the most common mechanisms for starting a shell, one that
is a standard part of the X Window System distribution, and another that is a standard part of any GNOME
distribution. Both of these are referred to as terminal applications, not because they imply an end to life as we
know it, but because they are reminiscent of the user experience on systems without bitmapped graphical
displays, when most users accessed their computer systems through terminals that couldn’t do much more
than display the input and output of a command interpreter.

Using the GNOME Terminal Application

The GNOME terminal application is the most common way of starting a command-line shell on a graphical
Ubuntu system. To start the GNOME Terminal, select the Terminal command from the Applications =
Accessories menu. Figure 6.1 shows the default GNOME Terminal window.
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FIGURE 6.1

The GNOME Terminal application
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Like most GNOME applications, the GNOME Terminal provides extensive online help that is available by
selecting Help = Contents.

The GNOME Terminal application provides a variety of menus that make it easy to configure things like the
title of a GNOME Terminal window (Terminal &> Set Title); configure the character set (Terminal 5> Set
Character Encoding); and configure the size, fonts, colors, and other display attributes of the GNOME
Terminal window (Edit = Current Profile). In my opinion, its most generally useful feature is its ability to
open and manage multiple command-line sessions within a single Terminal window. To open a new tab,
select the File & New Tab command. A new tab displays, as shown in Figure 6.2.

FIGURE 6.2

Multiple tabs in the GNOME Terminal
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FIGURE 6.3

Once multiple tabs are displayed, you can move between tabs by clicking on a specific tab or by using the
appropriate command from the Tabs menu. If you want to have an existing tab display in its own window,
you can select the Tabs &> Detach Tab command. You can also start a new GNOME Terminal window by
selecting the File & New Terminal command.

Using the X Window System Terminal Application

Any X Window System distribution includes a lightweight terminal application known as xterm. The
executable for the X Window System’s terminal application, shown in Figure 6.3, is located in /usr/
bin/xterm.

A traditional xterm

wvh@ubuntu32: ~

wehBubuntuz2:~s i
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To start the xterm application, you can do any of the following:

B Add a menu item for the xterm application, as explained in “Adding Items to Any Menu” in
Chapter 5, and then select that menu item.

B Create a launcher for the xterm application on your panel using the Run Application panel
applet, and then select that panel applet. Adding items to a panel is explained in “Customizing
Panel Contents” in Chapter 5.

B Create a desktop launcher for the xterm application by right-clicking on your desktop’s back-
ground, selecting the Create Launcher command, and filling out the dialog shown in Figure 6.4.
You can then start an xterm by clicking on the desktop launcher.

B Execute the xterm command directly from the GNOME Terminal, which is somewhat recursive,
but eminently doable.

Many users who are new to Ubuntu by are already familiar with the xterm application find that they prefer
familiar xterms to the GNOME Terminal. For complete details on all of the capabilities of the xterm
application, see its man page — perhaps by starting an xterm and executing the man xterm command in
that window.



FIGURE 6.4

Using Command-Line Tools _

Creating a desktop launcher for the xterm application
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As a generic X Window system application rather than a GNOME or KDE application, you'll note in Figure 6.3
that an xterm window doesn't provide a menu or toolbar to provide easy access to configuration commands.
Instead, you display xterm’s configuration menus by holding down the Control key on your keyboard and
clicking the left, middle, or right mouse buttons on the background of the xterm window. Figure 6.5 shows
the menu that you see when holding down the Control key and left-clicking the background of an xterm

window.

FIGURE 6.5

An xterm’s Main Options menu
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Each xterm configuration menu provides access to different xterm configuration commands:

B Control-left-click: The Main Options menu, which primarily enables you to send various signals
and special key sequences to the selected xterm.

B Control-middle-click: The VT Options enables you to set various characteristics of the terminal
emulation provided by the selected xterm. The name VT Options comes from the name of the
default type of terminal that is emulated by an xterm, which is a DEC VI-100. Figure 6.6 shows
the VT Options menu.

B Control-right-click: The Fonts menu lets you control the size of the fonts used in the selected
xterm. Figure 6.7 shows the Fonts menu.

By default, an xterm starts a copy of your login shell, but one of the most common ways of

: using the xterm application is to automatically start another application in the xterm window
using the xterm command’s -e (execute) option and specifying the name of the application that you want
to start. For example, the following command starts an xterm that is running the ssh command to connect
to the system writing.vonhagen.org:

$ xterm -e ssh writing.vonhagen.org

This command would prompt for a login password, and then give me a shell on the specified system. (For
more information about connecting to remote systems, see Chapter 15, “Connecting to Other Systems.”)
Because xterms don’t feature multiple tabs like the GNOME Terminal application (explained in the previous
section), an xterm -e command is one of the most common ways for Ubuntu users to start a separate win-
dow that is running another nongraphical command.

FIGURE 6.6

An xterm’s VT Options menu
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FIGURE 6.7

An xterm’s Fonts menu
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Popular Command-Line Commands

The section of this chapter that introduced command-line utilities, options, and arguments used the stan-
dard Linux 1s command as an example. Listing files and directories is one of the most common things that
you'll want to do from a shell (or, at least, will find yourself doing). However, as explained in the previous
section, your Ubuntu system provides hundreds of commands. I can’t go into all of them here, because that
would mean that Wiley would need to put wheels on this book, but there are certainly some common tasks
that you'll want to do from a shell. This section highlights some of the more common tasks you’ll want to
do from the command line, and concludes by discussing how to figure out which commands to use if you
don’t already know the cryptic name of the appropriate command-line utility.

Moving Around in the Linux Filesystem

Just as when you use a graphical user interface, you will want to organize your files and directories in some
logical fashion if you're working from the command line. Once you've organized things that way, you'll
need to use the cd (change directory) command, which does exactly what you'd expect. In hard-core Linux
terms, the cd command changes your current working directory to be the directory that you supply as an
argument. For example, to change directory into a directory named include_test, you'd simply execute
the following command:

$ cd include_test

B If you're hanging around with hard-core Linux folks and want to fit in, you should refer to
i changing to another directory as cd’ing there.
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If you don’t know the name of the directory where you are currently working, thats somewhat scary, but
you can use the pwd command (process working directory) to provide that information. The pwd command
lists the full pathname of the directory in which the current process (in this case, your shell) is running, as
in the following example:

S pwd
/home/wvh/include_test

You can change directory to any directory on your Linux system by specifying its full pathname as the argu-
ment to the cd command, as in the following example:

$ cd /usr/local
$ pwd
/usr/local

As you can see, my shell is now working in the /usr/local directory and any other commands that I
execute will be performed in that directory. As a convenience, if you execute the cd command without any
arguments, the cd command automatically changes directory to your home directory, which is probably
where most of your files and directories are located in the first place.

I As you work at the command line, you may find that you often want to change to some other
directory, do one or two things, and then return to the directory that you started in. When
changmg directories frequently, it’s handy to let your shell keep track of things like “where did I come from.”
To save you time and mental energy, most Linux shells provide built-in commands called pushd and popd
to track this for you. The pushd command changes to a specified directory, but remembers where you came
from by pushing the name of the directory that you came from onto a list of previous locations known as a
stack. Once you're done working there, you can type the popd command to return to the directory that you
came from, which removes it from the stack (i.e., the list of previous working directory locations). If you're
unfamiliar with the idea of a stack, the standard example of a stack is the spring-loaded plate stacks of plates
that you find at a cafeteria or your favorite local buffet. Pushing something onto the stack is analogous to
putting a new plate on the top of the stack of available plates. Popping something off the stack is analogous
to removing the top plate from the stack, which makes the next one available.

Copying, Moving, Renaming, and Deleting Files and
Directories

Copying, moving, and renaming files are some of the most common actions that any computer user per-
forms, regardless of whether you're using the command line or working with a graphical user interface.
Whether you're cloning an existing file to use the former as a starting point for new work or reorganizing
your files and directories to make things easier to find, copying and moving file and directories is just as
easy to do from the command line as it is from a GUI, modulo the fact that you have to type rather than
point and click. In many cases, the zillions of options provided by many Linux command-line utilities give
you much finer control over things than a generic graphical command ever could.

In the continuing Linux/Unix tradition of “why type more letters than necessary,” the Linux command to copy
files and directories is the cp command. To copy one file to another, you simply execute the cp command, fol-
lowed by the name of the existing file and the name that you want to have the copy to have. For example, to
copy a file named file. txt to the new file new_file. txt, you would execute the command:

S cp file.txt new_file.txt
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I Be very careful when specifying the name of the file that is the destination of a co command.
If a file with the same name as the file to which you are copying already exists, the cp com-
mand overwrites the existing file with the contents of the file that you are copying. If you're really paranoid
about this, see the section later in this chapter on “Defining and Using Aliases” for information about how to
permanently set up a safe version of the cp command.

By specifying the full pathnames of the source or destination file, the cp command can copy files anywhere
in the Linux filesystem in which you have permission to create files. For example, to copy the file file. txt
from my home directory to the file newfile. txt in the directory /tmp (where everyone can create files),
I could execute the following command regardless of the file or directory in which I was currently working:

$ cp /home/wvh/file.txt /tmp/newfile.txt

You can also use the cp command to copy file to different directories by specifying the name of a directory
as the target of the cp operation. Continuing with the previous example, if I had wanted to copy the file
file.txt from my home directory to /tmp, but have the copy retain the same name as the original file,
I could have done so with the following command:

$ cp /home/wvh/file.txt /tmp
This command would create the file /tmp/file. txt as an exact copy of /home/wvh/£file. txt.

The cp command doesn't require any special options when simply copying files. However, you can also
copy directories using the cp command, by specifying its -r (recursive) option. For example to copy the
contents of a directory of mine called include_test to a new directory called backup, I would execute
the following command:

$ cp -r include_test backup

After the command completed, the new backup directory would be an exact copy of the include_test
directory. If you're from Missouri and need proof that the right thing is happening, you can add the -v
(verbose) option to the cp command to list each part of the copy command. This command and its output
would look like the following:

$ cp -rv include_test backup

‘include_test' -> “backup'

“include_test/libxml2' -> ‘backup/libxml2'
“include_test/libxml2/xmlops.h' -> “backup/libxml2/xmlops.h'
“include_test/netdev' -> “backup/netdev'
‘include_test/netdev/devname.h' -> “backup/netdev/devname.h'
“include_test/system' -> “backup/system'
“include_test/system/libxml2' -> “backup/system/libxml2'
“include_test/system/libxml2/xmlops.h' ->
“backup/system/libxml2/xmlops.h'
“include_test/system/netdev' -> ‘backup/system/netdev’
“include_test/system/netdev/devname.h' ->
“backup/system/netdev/devname.h'

As you'd hope, a recursive cp command also recursively copies all subdirectories and any files that they
contain.

I’d mentioned earlier that specifying the name of a directory as the target when copying a file creates a file
with the same name as the original in the target directory. The same is true when specifying the name of a
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directory as the target for a recursive cp command. This can initially be confusing if you're trying to copy
a directory to a directory with a new name and a directory with that name already exists. In that case, the
cp command creates a directory with the same name as your original directory as a subdirectory of the
target directory.

Moving and renaming files from the command line is similarly easy. Linux systems don’t actually provide a
separate rename command — on a Linux system, the mv command both moves existing files and directories
to a new location and also optionally renames them as part of the move operation. For example, to rename
the file file. txt to the new name newfile. txt, you would do the following:

$ mv file.txt newfile.txt

The mv command follows the same conventions as the cp command in terms of specifying full pathnames
and when specifying a directory as the name of the location to which you want to move a file. For example,
the following command moves the file /home/wvh/file. txt to the /tmp directory, and renames it
newfile. txt:

S mv /home/wvh/file.txt /tmp/newfile.txt

If you wanted to move the file to the /tmp directory and keep its original name, you would do so with the
following command:

S mv /home/wvh/file.txt /tmp

Unlike the cp command, the mv command doesn’t need any special flags when moving or renaming direc-
tories. For example, to rename the directory include_test to backup, you would do the following;

$ mv include_test backup

Like the cp command, if the backup directory already existed, the mv command would move the
include_test directory into the backup directory, retaining its original name. The mv command also
provides a -v (verbose) option to show you whats going on during a mv operation, but this is somewhat
less exciting when just renaming a directory, as you can see from the following example:

$ mv -v include_test backup
‘include_test' -> ‘backup'

In this case, the mv operation only needs to rename the directory. However, because of the way that Linux
filesystems are created, moving directories across filesystems that live on different hard disk partitions
requires that each file and subdirectory be first copied and then deleted by the mv command, as in the fol-
lowing example:

S df . /tmp

Filesystem 1K-blocks Used Available Use% Mounted on
/dev/sda8 160010472 117909468 42101004 74% /home
/dev/sdab 4200824 984200 3216624 24% /tmp

S mv -v include_test /tmp/backup

‘include_test' -> /tmp/backup'

“include_test/libxml2' -> " /tmp/backup/libxml2'
‘include_test/libxml2/xmlops.h' -> ' /tmp/backup/libxml2/xmlops.h'
‘include_test/netdev' -> " /tmp/backup/netdev'
‘include_test/netdev/devname.h' -> " /tmp/backup/netdev/devname.h'
“include_test/system' -> " /tmp/backup/system'
‘include_test/system/libxml2' -> " /tmp/backup/system/libxml2"
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“include_test/system/libxml2/xmlops.h' ->

> /tmp/backup/system/libxml2/xmlops.h'
“include_test/system/netdev' -> /tmp/backup/system/netdev'’
“include_test/system/netdev/devname.h' ->

' /tmp/backup/system/netdev/devname.h'
“include_test/new_file' -> " /tmp/backup/new_file'
removed "include_test/libxml2/xmlops.h'

removed directory: ‘include_test/libxml2'

removed "include_test/netdev/devname.h'

removed directory: ‘“include_test/netdev'

removed " include_test/system/libxml2/xmlops.h'
removed directory: “include_test/system/libxml2'
removed "include_test/system/netdev/devname.h'
removed directory: ‘include_test/system/netdev’
removed directory: “include_test/system'

removed ‘include_test/new_file'

removed directory: ‘include_test'

As you can see, much of this output is very similar to that of the cp command. In this example, I first used
the df command to demonstrate that my current directory (“.”) and the target directory (/tmp) are actu-
ally located on different filesystems. You can see the different in the verbose output of the mv command.

Along with copying and moving files and directories, deleting files and directories is a similarly common
operation. Whether you're deleting things to free up disk space for future projects, deleting backup copies
of projects that you've finished, or deleting things that you don’t want anyone else to see, it'’s quite easy to
delete files from the command line. The key to doing so is the rm command, which continues the “the less
typing, the better” philosophy and stands for remove.

To remove a single file on a Linux system, you simply type the rm command followed by the name of the
file. For example, to delete the file file. txt, you would do the following:

$ rm file.txt

The file is gone. Like the cp command, the rm command provides a -r recursive) option to enable you to
remove entire directories. For example, to permanently remove a directory named include_test, you
would issue the following command:

$ rm -r include_test

You can remove empty directories using the rmdir command, but I don’t find that to be a
common scenario. | rarely have empty directories just sitting around, because I usually create
dlrectones to store something there. | generally use the rm -r command to delete any directory, because
that way I don’t have to manually delete its contents first. Your mileage may vary.

If you've moved to Ubuntu from a Microsoft Windows system, you may be painfully aware that it is almost
trivial to recover files that you've deleted on a Windows system. This is because deleting a file on a Windows
system initially just erases the directory entry that identifies the file or folder that you're deleting. This is not
the case on a Linux system. When you delete a file or directory on a Linux system, all of the disk storage
associated with the file, directory, and the contents of that directory are returned to a general list of free
space that is available on your system. Although deleted files and directories can still be recovered on a
Linux system, it is much harder to do so and requires the assistance of someone who really knows the
details of the filesystem.
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The downside of this is that you can't easily recover any files that you've deleted by mistake. To help protect
yourself from accidentally deleting files, see the section later in this chapter on “Defining and Using Aliases”
for information about how to permanently set up a safe version of the rm command that will ask you for
confirmation before it actually removes anything.

T All of the cp, mv, and rm commands have many more options than I’'ve covered here. To see
: all of the options available for any of these commands, use the man or info commands to see
the online reference information for the command that you're interested in.

Changing File and Directory Permissions

Chapter 4 introduced the idea of Linux users and groups, and also provided an initial explanation of how file
and directory permissions are represented when listing the contents of files and directories. You saw the same
thing earlier in this chapter when exploring the 1s command’s -1 option. Being able to set protect files so that
only certain users or groups can examine or execute them is certainly handy, but it begs the question, “How do
I do that?” You can easily change file and directory permissions from graphical applications such as Nautilus
by right-clicking, selecting Properties, and selecting the Permissions tab, as shown in Figure 6.8. Fortunately,
changing file and directory permissions from the command line is similarly easy, and may even be easier.

FIGURE 6.8

Setting permissions in Nautilus

music Properties

Basic | Emblems | Permissions |Open withINotesw

File owner: wh - William von Hagen

Eile group: |wvh =

Owner: [ Read [§] Write | Execute
Group: [ Read [] Write [ Execute

Others: [ Read [ Write [ Execute

Special flags: [] Setuser D
[] Set group ID
[ Sticky
Text view: drwxr-xr-x

Number view: 1600755

Last changed: unknown

Help X Close

The chmod (change mode) command enables you to change any of the permissions associated with files
and directories that you own. The chmod command supports two ways of setting permissions:

B Using octal values that actually represent the bits in the permission field of a file or directory.

B Using friendly letters to represent permissions for the user who owns a file or directory (u), the
group with which that file or directory is associated (g), other users on the system that are not in
that group (o), or all users on the system (a), and using the plus and minus signs to add or sub-
tract permissions. This is known as changing permissions in symbolic mode.

168



Using Command-Line Tools

In this section, I'll focus on the second approach because many of us may be a bit rusty working in octal,
and the symbolic mode is easier to visualize and use. I'll use the file hello. sh as an example, which
happens to be a bash command file (shell script) that simply prints the string “Hello, World!” in the shell
window from which it is executed. Let’s first look at its default permissions:

$ 1ls -1 hello.sh
-rw-r—r— 1 wvh wvh 36 2006.03-18 16:30 hello.sh

As explained in detail in Chapter 4, the characters at the left portion of the 1s command’s long output
describe the current file permissions. These file permissions fall into four groups: the leading dash identifies
the type of object that this is (a dash means that it’s just a regular file), and the remaining three groups

of three characters indicate the permissions that the owner of the file (wvh) has, the groups associated with
that file has (also named wvh), and the rights that all other users have to the file. In this example, we can
see that I can both read and write the file, but that other members of the group wvh can only read the file,
and all other users on the system can also only read the file.

Because this is a shell script, I presumably want to be able to execute it. To make the file executable by its
owner (me), [ would issue the following command:

$ chmod u+x hello.sh
Listing the file again, we can see that the file is now marked as being executable by its owner:

$ chmod u+x hello.sh
$ 1ls -al hello.sh
-rwxr—r— 1 wvh wvh 36 2006.03-18 16:30 hello.sh

1f I want others in the group wvh and all other users on the system to be able execute this shell script, I could
issue the following commands to make those changes and verify them:

$ chmod u+x hello.sh

$ 1s -al hello.sh

-rwxr-xr— 1 wvh users 36 2006.03-18 16:30 hello.sh
$ chmod a+x hello.sh

$ 1ls -al hello.sh

-rwxr-xr-x 1 wvh users 36 2006.03-18 16:30 hello.sh

That’s a lot of typing for a repetitive series of operations! Luckily the chmod command enables you to group
multiple permission operations together. Suppose I wanted to remove the ability for anyone other than
myself to execute this script. I could do this with the following single command:

$ chmod go-x hello.sh
$ 1ls -1 hello.sh
-rwxr—r— 1 wvh users 36 2006.03-18 16:30 hello.sh

Note that I used o, which means anyone who is not in the group wvh, rather than a, which means all users
on the system, because all users on the system would include me.

You can add or remove read and write permissions for any supported permission group using the chmod com-
mand and similar options. Files and permissions have the same meanings for directories as they do for file,
with the exception of the executable bit, which for directories grants permission to search that directory. For
example, you can create a directory that no one but you can read, but still enable people to execute programs
or shell scripts that it contains by removing read permission (r), but making sure that search permission (x) is
still set. People won't be able to see whats in the directory, but they can execute scripts or programs that it con-
tains if they know their exact names.
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I On a related subject, you can use the chown (change owner) and chgrp (change group) com-

s i mands to change the owner and group of a file, but that’s a privileged operation that you must
do using sudo, and is a relatively rare task unless you’re working as a system administrator. The online refer-
ence pages for these commands explain how to run them and provide a good number of examples.

Finding Commands That Do Specific Things

The command line is a pretty friendly place to execute commands if you know what you're doing and know
what command to do it with. Unfortunately, given the Linux tendency to avoid typing long command
names by dropping extra characters from their names, it’s often hard to figure out what command you want
to use to do a specific task.

Luckily, the Linux online manual command, man, provides a truly convenient keyword search option (-k)
that automatically searches for a specified keyword or phrase in the description fields of each man page. For
example, supposed that you didn’t know about the chmod command, and wanted to see a list of commands
that has something to do with file permissions. You could look for appropriate commands using the follow-
ing command:

$ man -k permissions
chmod (1) - change file access permissions

Note that this can be tricky, because just like a Web search, you have to look for the right phrase. However,
at least the possibility is always there. You can search for single words or quoted strings to try to refine the
list of commands that match what you're looking for.

If your man -k output lists a command but you can't seem to execute the command (you see the message
“command not found” when you try to execute it), this means that the directory where that command is
stored isn't one of the directories where you ordinarily look for commands. In that case, you can try using
the whereis command to locate that command, as in the following example:

$ man -k "physical volume"

pvchange (8) - change attributes of a physical volume
pvdisplay (8) - display attributes of a physical volume
pvremove (8) - remove a physical volume

pvs (8) - report information about physical volumes
pvscan (8) - scan all disks for physical volumes
vgextend (8) - add physical volumes to a volume group

$ pvscan

bash: pvscan: command not found

$ whereis pvscan
pvscan: /sbin/pvscan /usr/share/man/man8/pvscan.8.gz

The whereis command tells you where the command is located (and where its documentation is found).
You can then execute that command by specifying the full pathname of the executable, which in this case is
/sbin/pvscan.
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Working with the Bash Shell

Now that you've started a shell and learned some of the commands that you want to run from the com-
mand line, it’s time to explore some of the cooler aspects of working with and configuring the bash shell.
Obviously, you could simply type commands at the command prompt to your heart’s content, but the bash
shell provides many nice features that make it easy to use and are well worth taking advantage of. Some of
these features can save a significant amount of time, typing, and typos when executing the same command
over and over, when executing a group of similar commands, when typing the names of long commands,
complex filenames as arguments to commands, and so on.

Using Command History

All Linux shells provide a history mechanism, which is a way of recalling and reexecuting commands that
you have previously executed. To see the list of recently executed commands, you can simply type his-
tory at any shell prompt, which displays something like the following:

$ history
231 make distclean
232 ../gcc/configure —enable-threads

233 make bootstrap

234 info -f gcc.info

235 export INFOPATH= pwd  : $INFOPATH
236 vi ~/.bashrc

237 pushd ~/new

237 1ls /mnt/terastation/CDs

238 pushd /mnt/terastation/CDs

239 find . -name "T*.txt"
240 find . -name "T*.txt" -exec rm {} \;
250 rar x ../United_Empire_Loyalists.rar

[much more output deleted]

You'll have to trust me that this list contains a recording of a certain number of the commands that I have
executed on my system, The number of commands that the history mechanism records is identified by the
HISTSIZE environment variable. (The section on “Using Environment Variables” later in this chapter pro-
vides information about setting and displaying the values of environment variables.)

There are several different ways of recalling or reexecuting commands:

B using the shell’s built-in £¢ command

B using the shell's mechanism for interacting with the commands that you have typed (known as
the readline library) to scroll backward through the history list from the command-line

B using the exclamation point to identify the command that you want to display and re-execute
I generally use one of the last two mechanisms, so I'll focus on those here.

You can redisplay any recently executed command by typing the Control-p command at any command
prompt. Each time you type Control-p, the shell displays the previous command in its history list. When
you find the command that you want to reexecute, you can simply press Return to reexecute it or edit that
command using emacs commands such as Control-b to move backward one character in that command,

171



=178 Ubuntu for Desktop Users

172

Control-f to move forward in that command one character, the backspace and delete keys to delete the
previous and current characters, and so on.

Obviously, if the command that you want to reexecute is far back in your command history list, scrolling
back through a few hundred commands can be a bit tedious. In this case, you can use the exclamation
point to identify a particular command from the history list in one of the following ways:

B Identifying a command by its sequence number: Each command in the history list is preceded
by its sequence number in your command history. If you've displayed the history list and can see
the command that you want to execute, you can reexecute a specific command by typing an
exclamation mark followed by its sequence number. For example, using the history output dis-
played earlier in this section, the command 1236 would reexecute the vi ~/.bashrc com-
mand.

B Identifying a command by name: You can reexecute the most recently executed command that
begins with a certain command name by typing an exclamation mark followed by the name of
the command that you want to reexecute. For example. using the history output displayed earlier
in this section, the command !vi would reexecute the vi ~/ .bashrc command.

If you want to redisplay a previous command and edit it before reexecuting it, you can use the
& history mechanism’s : p modifier to simply print the command without executing it. You can
then type control-p to redisplay that command, edit it however you wish, and then press Return to exe-
cute the modified command.

If you've already executed several similar commands, you can narrow down the list of those shown by the
history command by displaying only commands that contain a certain substring. For example, the com-
mand history | grep vi uses a pipe and the grep command to only display lines of output from the
history command that contain the string “vi.” (See the section “Pipes and Input and Output Redirection”
later in this chapter for more information about connecting different commands in this way.)

The Bash shell’s command-line history mechanism is extremely powerful, and this discussion only scratches
the surface of the zillions of ways that you can save yourself typing by recalling and updating previously
executed command. For all of the gory details on the shell’s command-line history mechanism, use the
info bash command to display the current online help for the bash command.

Using Command and Filename Completion

As you've seen throughout this chapter, the command line provides a very powerful, flexible mechanism for
executing commands, but one of the goals of all Unix and Linux developers seems to have been to type as
few characters as possible in order to execute commands. This gave us cryptic commands like 1s and pwd,
but has probably saved wear and tear on thousands of keyboards over the years.

This same “type as little as possible” philosophy extends to the shell in a variety of ways. One of the most
useful is the use of the tab key to help the shell match and display commands and filenames. Pressing the
tab key while typing the name of a command will cause the shell to expand the name of that command as
uniquely as possible. For example, because I use the emacs text editor for almost all activities related to text
files (see Chapter 7, “Working with Text Files on Ubuntu,” for a discussion of my love affair with emacs),

I type commands like “emacs this_is_the_name_of_a_file.txt” afew hundred times a day. In
true Linux fashion, I can save myself a few characters of typing by typing “ema” on the command —line, and
then pressing the Tab key. This displays the first matching command, which happens to be emacs, and I
can then press a space and enter the name of the file that I want to edit.
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But wait, there’s more! The Tab key will also match and insert the names of filenames. For example, if I were
indeed trying to edit a file called “this_is_the_name_of_a_file.txt”, I could type the first few
characters of its name and press the Tab key to (hopefully) match and insert the complete filename so that
all 'd have to do is press return to begin editing the file. This is a more common use of the Tab key than
completing the names of commands since, as we’ve seen throughout this chapter, the names of Linux com-
mands tend to be short. On the other hand, they are cryptic, so if you don’t remember the exact spelling of
the command that you want to execute, the Tab key can often help you figure it out.

Pressing the Tab key matches as much of the name of a command or file as it can. If multiple commands or
filenames match what you've typed before you press the Tab key, pressing Tab will have no effect, because
the shell can't tell which of the possible commands or filenames you mean. In this case, you can press the
Tab key twice (quickly) to cause the shell to list all of the available matches. You can then type the addi-
tional few characters that are required to uniquely identify the command or filename that you're actually
interested in.

Using Wildcards

Another example of the “type as little as possible” philosophy is the ability of the shell to identify groups
of files whose names match certain patterns. The characters used to define those patterns are known as
wildcards, because they can match any single or multiple group of characters. The shell supports four pri-
mary types of wildcards:

B 2: (question mark) which matches any single character

B *: (asterisk) which matches any group of characters

B {stringl, string2}: (curly bracket) which represents either stringl or string2
]

[charl, char2, ...]: (square bracket) which matches any character or range of characters
inside the square brackets

These wildcards can be extremely handy when working with directories containing multiple files with simi-
lar names. Consider the following directory containing a number of audio files in different formats:

S 1s

dlt0l.flac dlt04.flac dilt07.flac dltl0.flac d2t02.flac
dlt01l.mp3 dlt04 .mp3 dlt07 .mp3 dltl10.mp3 d2t02 .mp3
dlt0l.wav dlt04 .wav dlt07.wav dltl0.wav d2t02.wav
dlt02.flac dilt05.flac dlt08.flac dltll.flac d2t03.flac
dlt02.mp3 dl1t05.mp3 dl1t08.mp3 dltll.mp3 d2t03 .mp3
dlt02.wav dlt05.wav dlt08.wav dltll.wav d2t03.wav
dlt03.flac dlt06.flac dlt09.flac d2t0l.flac Horslips info.txt
dlt03.mp3 dlt06.mp3 dl1t09.mp3 d2t01 .mp3 playlist.m3u
dlt03.wav dlt06.wav dlt09.wav d2t01l.wav

You'll note that these filenames follow a certain convention, which in this case is disc <number> track
<number> . format. To list just the MP3 files in this directory that are the first track on a given disc, you
could type the following:

$ 1ls d?t01.mp3
dlt0l.mp3 d2t01.mp3

This uses the question mark to represent the disc number, which is a single digit in my sample filenames.
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Similarly, to list all of the MP3 files in this directory, you could use the asterisk to represent any matching
filename with the .mp3 file extension, as in the following example:

$ 1ls *.mp3
dlt0l.mp3 d1t03.mp3 dlt05.mp3 dlt07.mp3 dlt09.mp3 dltll.mp3
d2t02 .mp3
dlt02.mp3 dlt04.mp3 dlt06.mp3 dlt08.mp3 dltl0.mp3 d2t0l.mp3
d2t03 .mp3

Assume that you want to list just the files with extensions that are either £1ac or wav. You could do this
using the curly bracket wildcard in the following command:

$ 1ls *.{flac,wav}

dlt0l.flac dlt03.wav dlt06.flac dlt08.wav dltll.flac d2t02.wav
dlt0l.wav dlt04.flac dlt06.wav dlt09.flac diltll.wav d2t03.flac
dlt02.flac dilt04.wav dlt07.flac dilt09.wav d2t0l.flac d2t03.wav
dlt02.wav dlt05.flac dlt07.wav dltl0.flac d2t0l.wav

dlt03.flac dlt05.wav dlt08.flac dltl0.wav d2t02.flac

Finally, suppose that you want to list all of the seventh and eighth songs in MP3 format from the first disc in
this directory. You could do this using the square bracket wildcard, as in the following example:

S 1s d1t0[78] .mp3
dlt07.mp3 dl1t08.mp3

You can combine any of these wildcards to identify increasingly specific sets of files. For example, the follow-
ing would identify just the seventh and eighth songs from the first disk that are in £1lac and wav format:

$ 1s dit0[78].{flac,wav}
dlt07.flac dlt07.wav dlt08.flac dlt08.wav

The bash shell provides a very powerful wildcard mechanism. Wildcards such as these are especially useful
when attempting to move, copy, or delete specific groups of files.

If you're used to wildcards on other types of systems, be careful, Linux wildcards may not
work exactly the same way. For example, on some systems, you can type something like ren

* . txt *.foo to rename groups of files with the . txt extension to files with the same base filename but

with the . foo extension. This will not work on a Linux system because wildcards are expended before the
command is executed, and the * . foo portion of the command line wouldn’t match anything, because no
files with that extension currently exist.

Pipes and Input and Output Redirection

As discussed in Chapter 1, a core element of the basic philosophy of Unix, and therefore Linux, is that utili-
ties should do one thing and do it well. This avoids a lot of duplicate code by enabling one command to
process the output produced by another command. For example, you might want to find the number of
files in a directory by listing the files in a directory, and then counting the number of outlines. One easy way
to do this is to write the output of the 1s command to a temporary file, and then counting the number of
lines in that temporary file using the Linux we -1 command. Linux makes it easy to write the output of a
command to a file by using what is called output redirection, which is represented on the command line by
the greater-than symbol (‘>). As an example, the following command writes the output of the 1s command
to the temporary file /tmp/my_dir_list.txt:

$ 1ls > /tmp/my_dir_list.txt
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I could then count the number of lines in that file using the we -1 command, as in the following example:

S we -1 /tmp/my_dir_list.txt
8

There are apparently eight files in my current directory. However, using a temporary file required some extra
typing and also requires that you clean up after yourself. Luckily, Linux comes to the rescue again with the
notion of using a special symbol, the vertical bar, to connect the output of one command to the input of
another. This symbol (‘|") is known as a pipe. You could use a pipe to avoid the temporary file and get the
same results by typing a command like the following:

$1ls | we -1
8

If you find yourself performing many command-line operations, you will find both the output redirection
and pipe concepts to be very convenient. Redirecting output is an easy way of keeping track of the contents
of files and directories, recording system information, and so on.

An even more interesting use of output redirection is its ability to append some amount of information to
an existing file. In the previous example, using a single greater-than symbol creates a file if it doesn’t exist,
but overwrites the contents of that file if it already exists. You may want to append to an existing file rather
than completely overwriting it, which you can easily do by using two greater-than signs rather than a single
one, as in the following example:

S 1ls > /tmp/my_dir_list.txt
$ 1ls >> /tmp/my_dir_list.txt
$ we -1 /tmp/my_dir_list.txt
16

As you can see, the temporary file now contains twice as many lines, which is what you'd expect because
you wrote the same eight lines to it twice.

The Bash shell also support input redirection, which is the ability to read data from a file and use that file as
input to another command. For complete information on input redirection and redirection in general, see
the online help for the Bash shell. You'll find that you use output redirection and pipes much more often
than input redirection, but you never know...

Introducing Job Control

Throughout this chapter, you've always executed commands at the shell prompt, and then waited for them
to finish. Thats fine for commands that are relatively quick, but what about command that run for a long
time? The bash shell provides a nice solution for this sort of thing by enabling you to start commands but
run them in what is known as the background. This enables you to type a command, indicate that it should
run in the background, and that command will continue to execute even though the shell prompt is redis-
played in your current shell window. For example, suppose that you want to use the emacs text editor to
edit the file myfile. txt, but also want to be able to use you current xterm or GNOME Terminal win-
dow while emacs was running in its own window on the screen. To start a command in the background,
you simply follow its name with an ampersand, as in the following example:

S emacs myfile.txt &
[11 7539
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Starting a command in the background is known in Linux-speak as starting a background job, and causes
the shell to display two bits of information:

B the job number (inside square brackets)

B the process ID of the process that was started to run your command

The job number is useful because it is possible to run multiple commands in the background at the same
time. The job number therefore provides a unique way of identifying any particular background command.
The job number is an identifier for that background job within the context of your current shell. The process
identifier is a unique identifier for that process in terms of your entire Ubuntu system.

Why care about identifying these processes? Primarily so that you can either terminate them or wake them
up if something goes wrong. For example, suppose that you accidentally started a command in the back-
ground, but that command actually requires interactive input. To bring a background command back to the
foreground (meaning that it is interactively running in the current shell), you can simply refer to it by using
a percent symbols and its job number, as in the following example:

$ %1

This would bring the emacs command back to the foreground so that anything you typed in the shell is
actively sent to the command. Suppose, however, that you've lost your emacs window on the screen and
simply want to terminate the background job manually. You can do this by using the Linux ki1l com-
mand, providing the job number to identify the job that you want to terminate, as in the following example:

$ kill %1

Knowing not only the job number for a background process but its system-wide process identifier enables
you to use the kill command to terminate a process from another shell. Because job numbers are unique
to a specific shell, you can use the kill command to terminate a process by process ID from any shell or

terminal session, as in the following example:

$ kill 7539

Being able to execute long-running commands in the background is very important in today’s multiwin-
dowed graphical environments, because you usually want to be able to continue to use your current shell
while the long-running command continues on its merry way.

As always, job control is much more flexible and powerful than the introduction given here describes. For
complete information on job control, use the info command to see the online reference information for
the bash shell.

Exploring the Bash Configuration File
When you start a bash shell on your Ubuntu system, it reads a certain amount of configuration information
from various text files on your system. In the order they’re read, these configuration files are the following:
B /etc/profile (login shells only)
B /etc/bash.bashrc (all bash shells)
B ~/.bash profile (login shells only)
B ~/.bashrc (all bash shells)
The ~ symbol is a bash shortcut for referring to any user’s home directory. ~/ . bashrc is the

Sttt 4 file . bashrc in my home directory; ~juser/.bashrc is a reference to the user juser’s
home directory.
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The first two of these are shell initialization files that are read and incorporated when any user logs in on
the system (/etc/profile) or starts a bash shell (/etc/bash.bashrc). The second two are personal
configuration files that are stored in each user’s home directory. Like the system-wide configuration files,

the ~/ .bash_profile file is read by the users login shell, while the ~/ .bashrc file is read by any shell
that the user creates, such as in an xterm or GNOME Terminal window. Of these, the .bashrc file is most
important for two reasons:

B The default ~/ .bash_profile on Ubuntu systems reads it even in the context of a login shell.

B Starting a bash shell is a much more common operation than logging in. A user only logs in once,
though he or she may subsequently create many different xterms or GNOME Terminal windows.

The .bashrec file enables each user to customize various aspects of the bash shell, such as where it looks
for commands, the prompt that it displays, the number of commands that it remembers in your command-
line history, and many more things. The .bashrc file enables you to create your own shortcuts to specific
Linux commands if you still feel that you're having to type too many characters and even enables you to
create your custom shell commands. Lines in any bash configuration file (or shell script, for that matter)
that begin with the hash mark (#) are considered to be comments and are not interpreted.

All Linux shells provide a command language, constructs for looping, and support conditional
expressions to make it easy to write shell scripts. Explaining shell programming is outside the
scope of this introduction, but there are many excellent books and Web sites on that topic. Two of my
favorite Web sites for this sort of information are the Linux Shell Scripting Tutorial at www . freeos. com/
guides/1sst/ and the Linux Documentation project’s Advanced Shell Scripting Guide at www . t1dp
.org/LDP/abs/html.

When a user account is created on your Ubuntu system, the default . bashrc and .bash_profile files
are created by copying them from the templates with the same names that are stored in the directory
/etc/skel. The following is the beginning of the default . bashrec file used for all Ubuntu user accounts:

# ~/.bashrc: executed by bash(l) for non-login shells.
#

# If not running interactively, don't do anything

[ -z "SPS1" ] && return

[much more text deleted]

The last statement in this example stops shells from reading the default . bashrc file if they are not run-
ning in interactive mode. It does this by using the [ command to test the value of the PS1 environment
variable, which defines the user’s prompt, and to return to the parent shell if this variable is not set (which it
would not be in the context of a shell used to run a shell script).

What’s an environment variable? I'm glad you asked.

Using Environment Variables

Environment variables are variables that are defined in the context of a shell and which are read and used
by applications on your system, including the shell itself. One of the most commonly used environment
variables is the PATH environment variables, which contains a colon-separated list of directories that the
shell searches (in order) to try to find commands. You can examine the environment variables that are
defined in a shell using any of three mechanisms:

B using the shell’s built-in set command to display all shell variables that are currently defined

B using the printenv command to display a list of selected (or all) environment variables that are
currently defined
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B using the shell’s built-in echo command to display the value of a specific environment variable

Both the set and printenv command produce large amounts of output, so the echo command is most
commonly used to display the value of a single environment variable, as in the following example:

$ echo $PATH

/home/wvh/bin: /usr/local/Adobe/Acrobat7.0/bin: /usr/local/gcc_svn/bin:\
/home/wvh/BitTorrent/src/BitTorrent: /home/wvh/cxoffice/bin:\
/usr/lib/mit/bin:/usr/lib/mit/sbin: /usr/NX/bin:/usr/local/sbin:\
/usr/local/bin:/usr/sbin:/usr/bin:/sbin:/bin:/usr/bin/X11:/usr/games:

The value of the PATH environment variable is a single string containing colon-separated
& directories. This example has been split across multiple lines for formatting purposes.

When using the echo command to display the value of an environment variable, you must refer to the envi-
ronment variable by preceding its name with a dollar sign ($). This tells the shell to echo the value of a vari-
able rather than simply echoing a string, which is what would happen if you simply typed the following:

$ echo PATH
PATH

This example of the PATH environment variable has been heavily customized. The default setting for the
PATH environment variable on Ubuntu systems is actually the following:

/usr/local/sbin:/usr/local/bin: /usr/sbin:/usr/bin:/sbin: /bin:\
/usr/bin/X11:/usr/games

To add a directory to the list of directories that are searched for commands, you can execute something like
the following from a shell prompt:

$ export PATH=/usr/wvh/bin:S$PATH

This command sets the environment variable and exports it to the general shell environment. This example
adds my personal bin directory as the first element of my PATH, so that the shell looks there first for any
commands that I try to execute. To make this change permanent, I would add this line to the end of

my ~/ .bashrc file.

The echo command is useful for displaying the value of a single environment variable. You can also use the
printenv command to do the same thing, as in the following example:

$ printenv PATH

/home/wvh/bin: /usr/local/Adobe/Acrobat7.0/bin: /usr/local/gcc_svn/bin:\
/home/wvh/BitTorrent/src/BitTorrent: /home/wvh/cxoffice/bin:\
/usr/lib/mit/bin:/usr/lib/mit/sbin:/usr/NX/bin:/usr/local/sbin:\
/usr/local/bin:/usr/sbin:/usr/bin:/sbin:/bin:/usr/bin/X11l:/usr/games:

Because the printenv command is designed to display environment variables, you do not need to precede
the name of the environment variable with a dollar sign.

The printenv and set commands are more commonly used to display the values of all environment vari-
ables that are currently defined. You can then search for a certain substring by piping their output to the
grep command, as in the following example:

$ printenv | grep HIST
HISTCONTROL=ignoreboth
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HISTFILE=/home/wvh/.bash_history
HISTFILESIZE=1000
HISTSIZE=1000

This sample command shows me the name and value of all environment variables that contain the string
HIST, which are environment variables related to the shell’s command-line history mechanism (discussed
earlier in this chapter).

Defining and Using Aliases

Another interesting feature of the bash shell is its ability to enable you to define aliases for various com-
mands. An alias is a string that the shell recognizes and expands into some other command. Some of the
most common aliases used on Linux systems are aliases for the cp and rm commands that automatically
execute those commands with their interactive option, which prevents you from accidentally overwriting or
deleting files that you didn’t want to by prompting you to confirm each operation. These aliases are defined
in the following way at the bash command line (or, permanently, in your ~/ . bashrc file):

$ alias cp="cp -i"
$ alias rm="rm -i"

After defining these aliases, the shell automatically replaces either the cp or rm commands with the com-
mand that it has been aliased to.

To simplify defining aliases (and to minimize the number of changes that you make to your ~/ . bashrc
file), the default ~/ . bashrc file used on Ubuntu system contains the following entries, which are initially
commented out:

#if [ -f ~/.bash_aliases ]; then
# . ~/.bash_aliases
#fi

If uncommented by removing the leading hash marks, this clause enables you to define all of your aliases in
a file called ~/ .bash_aliases, which would be located in your home directory.

Summary

This chapter introduced you to the Linux command line, the terminology used when discussing Linux
command-line interpreters, and the basic capabilities of the bash shell, the command-line interpreter that is
used by default on Ubuntu Linux systems. It discussed how to access a shell on your Ubuntu system and
some of the more common commands that most people execute within a command-line environment. It
concluded with an explanation of the configuration files used by the bash shell and some of the more com-
mon items that they contain.

Hand in hand with the idea of working from a command line is the notion of working with text files, which
is discussed in Chapter 7. Though many word processors store their files in special binary formats nowa-
days, text files are alive and well on the Internet and on Linux systems. Documents written using markup
languages such as HTML, SGML, and XML are all text files and are easily created and edited in a standard
text editor. Most Linux servers, including those discussed in the last few chapters of this book, are config-
ured by setting or changing operational parameters that are stored in text-format configuration files. For
these reasons and many more, learning how to use a text editor is a fundamental Linux skill.
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ost of us are used to working with files in various application-specific

formats, often identified by their file extension or a special icon on your

graphical desktop. We're all familiar with the doc files produced by
graphical word processors such as Microsoft Word, pdf files used by Adobe
Acrobat and other PDF readers, xls files produced by spreadsheets such as Excel,
fm files produced by FrameMaker, ppt files produced by PowerPoint, and so on.
All of these files contain application data in a specific, often binary, format that
lets the associated application make the best possible use of these files, but which
often makes them hard to use with any application other than the one that cre-
ated them.

At the other end of the spectrum from these application-specific files is the low-
est-common-denominator file format known as text files or, to be a bit more spe-
cific, ASCII text files. The contents of these files consist of only the standard
letters, numbers, punctuation, and symbols that you find on a computer key-
board. The nice thing about these types of files is that they are easy to read, easy
to process, and easy to work with in general.

Regardless of what you use your Ubuntu Linux system for, you will almost cer-
tainly end up editing a text file one of these days. If you write code, it is almost
certainly in standard ASCII text files because they provide a lowest-common-
denominator format that can be processed by any compiler. If you're a writer,
you may want to work with text files because you can work with them on any
system, with any editor or word processor — so you can work on them just as
easily on your Ubuntu Linux system as you can on your Mac OS X system.

An even more critical point is that most system-level Linux utilities use one or
more files to hold their configuration and initialization information. Even though
most Linux utilities can also be configured using a graphical interface, editing a
text file is often faster and simpler than locating and starting the right graphical
tool, finding the correct tab or panel, and so on.
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This chapter begins by briefly describing the history of editors on Unix systems and the religious war over
the “right” approach to editing text that still rages on in Linux/Unix circles today. It then provides detailed
information about using vi and emacs, the two primary editors used on Linux systems, and tosses in an
introduction to ed, a fast, simple, and minimal editor that is perfect for quick text file changes. The chapter
concludes by discussing gedit, a graphical text editor provided in the GNOME environment that walks
the line between pure text and graphical editing.

Introduction to Linux Text Editors

The first versions of Unix for the PPD-11 that were distributed by Bell Telephone Laboratories included a
small, line-oriented text editor call ed, which was written by Ken Thompson. Various people enhanced ed,
most notably George Coulouris at Queen Mary College (QMC) in the UK, who added interactive support
for editing single lines as part of his em editor (editor for mortals), which he brought with him to the
University of California at Berkeley (UCB) in 1976. At the same time, Ken Thompson had gone to UCB to
teach for a year or so, and while there had begun working with Bill Joy and Chuck Haley on the Unix
enhancements that would eventually make up the original Berkeley Standard Distribution (BSD).

Haley and Joy hacked em for a while, revising it into en and then a bunch of other names, working their way
through the alphabet until the arrived at ex, which was still line-oriented. In 1976, however, Joy created vi
(which stands for Visual), a screen-oriented editor that shared the ex command set, thanks to motivation pro-
vided by a number of ADM-3A terminals which were donated to UCB. The flexibility provided by vi in terms
of using the entire screen thanks to the /etc/termcap (terminal capabilities) file was a huge step in divorc-
ing detailed knowledge about the hardware from an editor, and editing under Unix has never been the same.

Around the same time, on the other side of the country, a bunch of Lisp and ITS/TOPS-20/TWENEX hack-
ers at the MIT Artificial Intelligence (AI) Lab were enhancing an aging line editor for their PDP-10 systems
known as Text Editor and Corrector (TECO). With some inspiration from graphical editing work being
done at Stanford’s Al Lab, Richard Stallman (later of GNU and FSF fame) and Guy Steele collected and
developed a version of TECO to which users could add their own commands, and created and aggregated
a set of TECO commands into a single package that provided support for screen-oriented editing using
TECO. The TECO commands consisted of a set of macros (sequences of commands that execute together),
so the set of macros became known as Editing MACroS, or more simply, EMACS.

This was all well and good if you happen to be using a DEC PDP-10, and emacs would be an interesting
footnote were it not for the efforts of Dave Conroy, who wrote a version of emacs called MicroEmacs that
ran on just about anything, and James Gosling (later of Java fame), who wrote a version of emacs for Unix
systems in 1981. Unlike the EMACS macros that were their inspiration, these were actual compiled pro-
grams that ran directly on specific systems as compiled binaries. Gosling’s version of emacs, cleverly named
Gosling emacs or simply gosmacs, served as the original foundation for an open source version of emacs for
Unix from none other than Richard Stallman, who began writing GNU emacs in 1984. For legal reasons,
Stallman eventually replaced all of the Gosling emacs code in GNU emacs, and replaced Gosling’s MockLisp
emacs configuration language with a full-blown internal Lisp interpreter to parse configuration files and
other startup data.

I Over the years, several alternative expansions of the EMACS acronym have been offered to

¥ replace the original Editing MACroS. Some of my favorites are “Escape Meta Alt Control Shift,”
referring to emacs’ heavy dependence on the Control and Escape keys in its command set, and “Eight
Megabytes and Constantly Swapping,” which was funnier when 8MB was a lot of memory for a computer,
and referred to its large memory requirements (for the time). Today, I think that my garage door opener has
8MB of memory.
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Modal vs. Modeless Editors

s mentioned earlier in this chapter, among Linux and Unix users, there is no more entertaining or more

long-running flame war than the debate over which editor is better: vi or emacs. If all of the characters
expended on this topic alone had been given instead to random monkey typists, they would have indeed pro-
duced the works of Shakespeare. As a new Ubuntu fan, you'll eventually hear something about this, so this
sidebar gives you a little background.

The basic difference between how you use vi and emacs boils down to the following: emacs is what is known
as a modeless editor, which means that any standard characters that you type are always inserted into whatever
you're editing (which is therefore known as insert mode), while vi is what is known as a modal editor in which
insert mode is just one available mode. Both emacs and vi are extremely configurable, though vi doesn’t pro-
vide an internal implementation of Lisp to “simplify” creating your own functions. On the other hand, because
vi doesn’t provide an internal implementation of Lisp, it is much smaller and faster to execute than emacs.
Emacs is more powerful because it includes a mail client, newsgroup reader, and even a few games. On the
other hand, you may just be looking for a text editor, not a one-stop-shopping computing environment.

People often complain that vi and emacs are hard for new users to learn. In my experience, it just depends
where you want new users to get confused. In emacs, the chances of figuring out that you hold down the
Control key, and then press a particular two-key combination to save your file and exit are pretty small.
However, vi rarely does anything useful until you enter insert mode, and trying to get out of insert mode and
figuring out how to save your file has brought many a Linux/Unix novice to tears.

Here’s my take: | have used versions of emacs since gosmacs, and | am writing this book in emacs. My fingers
work that way. However, | use vi regularly when I’'m performing most system tasks and especially when I’'m
sitting down at someone else’s machine for the first time. Why? Because vi starts more quickly than emacs,
but primarily because emacs fans often extensively customize their emacs key bindings. The key sequence
that justifies a paragraph on my system might post a random snapshot to the alt.binaries newsgroup if | type it
on your system. Your mileage may vary.

If you're interested in more details on the history of editing text on Unix systems (and thus on Linux), some
great links are the following:

B ed History (and more): www.english.uga.edu/hc/unixhistory.html (from Peter H. Salus,
A Quarter Century of UNIX; Reading, MA: Addison-Wesley, 1994).
B George Colouris on em: www.dcs.gmul.ac.uk/~george/history/.

B Bill Joy Interview: www. cs.pdx.edu/~kirkenda/joy84 .html (originally printed in the
August 1984 issue of Unix Review magazine).

B The Lemacs/FSFmacs Schism: www . jwz . org/doc/lemacs.html.

Using vi

Because the actual source code for the “real” version of vi is owned by AT&T, vi fans have completely rewrit-
ten vi from the ground up. Two popular vi clones are available today: nvi (new vi) and vim (vi improved).
The version of vi used on Linux systems is vim, but nvi is quite popular and is the default version of vi used
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on many open source BSD-like systems such as OpenBSD, FreeBSD, and so on. Throughout this section, I'll
generally refer to vim as vi because it is indeed compatible with vi, and the package that installs vim on your
Ubuntu system also installs an alias for vim called vi—and vim is, after all, just vi, improved. In any sections
that are specific to vim and do not apply to vi in general, T'll refer to vim explicitly.

I Although this book is an excellent source of information about using vim, so is vim itself. The
default vim installation comes with an application called vimtutor, Wthh starts vim with a
copy of a tutorial on using vim. If you want to actually walk through many examples of using vi and get a
feel for its command set, the vimtutor is an excellent starting point.

As discussed in the previous section, vi is a modal editor (which, if you skipped the previous section, means
that the same keys do different things depending on the mode that you're in). The primary vi modes are the
following:

B Normal: vi is in normal mode when you first start vi. In this mode you can enter all of the stan-
dard cursor movement and text deletion commands, but not enter text into the file that you are
editing. This is the primary source of confusion for new vi users, because most people expect to
start an editor and begin editing text.

B Insert: In this mode, typing the standard alphanumeric and symbol keys on your keyboard enters
those characters into the file that you are editing. Insert mode is the mode that most people
expect to be in when you start a text editor. The fact that once in insert mode, you need to press a
special key (the Escape key) to return to command mode, is the second primary source of confu-
sion for new vi users who find themselves trapped in insert mode.

B Command-line: In this mode, the cursor is positioned at the bottom line of your vi window, and
you can enter a single line that is interpreted as a vi command, search request, or a request to
invoke an external command on a portion of the file that you are editing (often referred to as a
filter command).

The modal editor concept may initially seem confusing, but it makes vi a fast, extremely powerful editor.
Once you learn how to get from one mode to another and work with vi for a while, you will find it to be an
excellent editor. The fact that some version of vi is found on every Unix-like system makes it well worth
your time to learn.

One of the coolest features of vi is the ability to preface most vi commands with a numeric argument,
movement, or scoping command, which executes that single command the specified number of times, the
number of times specified by the movement command that you've specified, or applies a command to a
specified portion of your file. I'll provide examples of this throughout the rest of this section, as well as
some of the favorite vi tips and tricks that I've accumulated over the years.

All of the examples in the vi portions of this chapter show vi in an xterm window rather than
the GNOME Terminal to emphasize that vi is a command-line application that does not pro-
V1de or use menus by default. For information on graphical versions of vi that do provide and use menus,
see “Graphical Versions of vi” later in this chapter.

Starting and Exiting vi

The core tasks for any application are how to start it and how to get out of it. As mentioned previously, get-
ting out of vi the first time can be tricky because of its modal nature, but after that, it becomes second nature.

Because vi is a command-line application, you usually start it by simply typing the vi command in a GNOME
Terminal or xterm window. You can optionally provide the name of the file that you want to edit on the
command line, and vi will automatically open and display that file for you. Figure 7.1 shows vi editing the
text of this chapter in an xterm window.
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You can exit vi and return to the command prompt in several ways, but you first have to be in vi's normal
mode to do so. If you are editing a file and want to return to normal mode, simply press Escape. If the key
sequence ~ [ displays in the file that you're editing, press Escape again. You can then exit from vi in the fol-
lowing ways:

B To exit unconditionally without saving any changes, type the :q! or 20 commands. The : g com-
mand is the standard quit command, which will complain if you have made changes to the
current file and have not saved them. The : g! command essentially means “Yes, I really want
to quit and I know what I'm doing.”

B To save any changes that you've made to the current file and exit, type the :x or : wg commands.
The :x command is specific to vim, while the :wg command is the traditional vi exit mechanism
(it stands for “write and then quit”). You can also write any changes to the current file and exit by
typing the 2z command (no colon required).

B To specify the name of the file that you want to save your changes to, type the :w £ilename com-
mand, where £ilename is the name of the file that you want to create. If the file already exists,
you will have to use the :w! £ilename command which, loosely translated, means “Yes, I really
want to write this file and I know what I'm doing.”

Inserting Text in vi

Once you've started vi, you'll certainly want to start creating the program, letter, or other document that
you're working on. As mentioned in the previous section, starting vi leaves you in normal mode, where you
can move the cursor and enter commands, but not actually enter text.

To begin inserting text, type the i command. This causes vi to enter insert mode. Any characters that you
type will be inserted into the file that you are editing until you exit from insert mode. As a reminder, the
easiest way to exit from insert mode is by pressing the Escape key on your keyboard.

Using the i command begins inserting text at the current cursor position, which can be awkward. If you want
to begin adding text immediately after the current cursor position, use the a command. To begin appending
text after the end of the current line, use the A command. The a and A are just specialized commands for enter-
ing insert mode at a specific point— to exit insert mode after using these commands, press the Escape key.
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Moving Around in vi

The vi editor is knee-deep in cursor movement commands. The most common are the following:

B horleft-arrow: Move the cursor backward one character in the current line.

B 1 or right-arrow: Move the cursor forward one character in the current line.

B j or down-arrow: Move the cursor down one line, maintaining the current column position in
the new line when possible.

Bk or up-arrow: Move the cursor up one line, maintaining the current column position in the
new line when possible.

Cursor movement commands such as h, j, k, and 1 may initially seem pretty strange, but remember that
vi was originally designed to be used on terminals, some of which didn't have the arrow keys. Ask your
grandfather.

T When in insert mode, the old-time vi cursor movement commands (h, j, k, and 1) insert those
letters rather than moving the cursor. (vi is a modal editor, remember?) However, the arrow
cursor movement keys “do the right thing” when you're in insert mode — they simply move the cursor but
leave you in insert mode.

As mentioned previously, you can repeat these simple cursor movement commands a specific number of
times by prefacing them with a numeric argument. For example, you can move the cursor forward five
letters by typing 51, up five lines by typing 5k, and so on. This is handy, but requires that you count how
far you want to move the cursor first. That's somewhat tedious when you really want to do things like move
to the next word, move to the previous word, or (more commonly) go to some logical place in the current
text. To simplify things, vi provides handy cursor movement commands like the following:

b: Move backward one word.

w: Move forward one word.

~: Move to the beginning of the current line.

$: Move to the end of the current line.

(: Move to the beginning of the current sentence.

) : Move to the end of the current sentence.

{: Move to the beginning of the current paragraph.
}: Move to the end of the current paragraph.

1G: Go to the first line in the current file.

0G: Go to the last line of the current file. Just pressing G in vim does the same thing, but that may
not work in all versions of vi.

The last two commands are actually examples of the standard vi commands to go to a specific line, and
highlight how nicely vi commands work with numeric arguments. For example, you could move to the
14th line in your file by typing the 14G command. Similarly, you could move to the end of the third para-
graph from your current position by typing the 3} command.

In addition to these cursor movement commands, vi also provides several commands to enable you to scroll
the screen without moving the current cursor position (unless necessary, of course). These screen move-
ment commands are the following:
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B Control+d: (Hold down the Control key and press the letter d.) Scroll down one screen in the
current file.

B Control+e: (Hold down the Control key and press the letter e.) Scroll down one line in the
current file.

B Control+u: (Hold down the Control key and press the letter u.) Scroll up one screen in the
current file.

B Control+y: (Hold down the Control key and press the letter y.) Scroll up one line in the
current file.

The Control+d and Control+u commands scroll the screen but leave the cursor at the same position on
the screen (though the text underneath the cursor has changed). The Control+e and Control+y com-
mands keep the cursor at the same position in your text until that line scrolls off the screen, at which point
the current position is preserved but the text below it has changed.

Deleting and Changing Text in vi

Like most operations, there are several different commands that enable you to delete text in vi. To delete
the character at the current cursor position, press the letter x. You can, of course, delete a specific number
of characters by prefacing the x command with a numeric argument. For example, 14x deletes 14 charac-
ters from the current character position.

Although the x command is handy when deleting a few characters, most people think of deletion in terms
like “delete the current word,” “delete everything to the end of the current line,” or “delete the rest of the
current paragraph.” To perform these sorts of action, you use the d command, followed by a cursor move-
ment command that delimits the end of the area that should be affected by the delete operation. For exam-
ple, the command dw deletes all of the text from the current cursor position to the end of the current word,
ds deletes everything from the current cursor position to the end of the current line, and d} deletes every-
thing from current cursor position to the end of the current paragraph. If you remember, the second charac-
ter of each of these commands is one of the cursor movement commands described in the previous section.

When you're editing a file, it is common to delete some text and then immediately replace it with new text.
You could do that with a combination of one of the delete commands, followed by an insert or append
command. To save typing, vi provides the ¢ (change) command to do both of these things (deleting a
delimited portion of your text and entering insert mode) at the same time. For example, you could use the
cw command to change the text from the current cursor position to the end of the current word, the c$
command to change the text from the current cursor position to the end of the current line, and so on.
When using vis change command, you are placed in insert mode, so you must use the Escape key to return
to normal mode when you’re done entering text.

Cutting, Copying, and Pasting in vi

Its easy enough to cut and paste text using a graphical text editor, because a mouse-aware text editor enables
you to copy and cut text with a combination of the mouse and special keyboard commands. You can, of
course, do the same thing in vi, but it requires a bit more knowledge of vi internals and visualization.

Cutting text is done using the delete command (explained in the previous section), which actually just puts
the text in an internal storage area (known as a buffer) from which you can subsequently paste it back in.
However, the vi editor also provides the y (yank) command to copy a specified region to a buffer so that
you can subsequently paste it somewhere else. Like the delete command, you can delimit the area that you
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want to copy by following the y command with a cursor movement command. For example, y$ copies the
text from the current cursor position to the end of the line into the buffer, while y} copies all of the text
from the current cursor position to the end of the paragraph into the buffer. If you copy or delete anything
more than a single line, the number of lines yanked into the buffer is displayed at the bottom of your vi
window. Figure 7.2 shows the message displayed by vi running in an xterm window after copying the cur-
rent paragraph (which is 9 lines long) into the buffer.

FIGURE 7.2

The vi editor displaying a yank status message
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Of course, cutting or copying text isn't all that interesting without being able to paste it back in somewhere,
for which vi provides the p and P commands. To paste a single line from the buffer back into your text at
the current cursor position, you simply use the p command. However, if you have copied multiple lines
into the buffer, you should preface the p command with the number of lines that you want to paste back in.
If you didn’t happen to notice how many lines you yanked and you simply want to paste all of the text that
you recently copied to the buffer, you can simply use the P command to paste it all back in at once.

Searching for and Replacing Text in vi

The vi editor provides separate commands for searching forward and backward in your file. Pressing the /
command, followed by the sequence of characters that you want to search for, and pressing return causes vi
to search forward in the current file until (if) it locates a matching sequence of characters. Figure 7.3 shows
vi running in an xterm window, getting ready to search for the string cantelope in the text. If the string is
found, vi adjusts the text display window and moves the cursor forward in the file to display the line of text
containing the match. If no matching string is found in the text, vi displays a status message to that effect
and does not move the cursor.

The ? command is the opposite of the / command, searching backward through the current file for a specified
string. Both the / and ? commands are examples of vis command-line mode, where pressing a command
positions the cursor at the bottom of the screen, waiting for subsequent information.
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Searching for a string in vi
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The vi editor’s command-line mode also provides a convenient text substitution command to enable you to
search for a string and either globally or conditionally replace it with another. This is the :%s/foo/bar/
command, which (in this case) would search for the next instance of foo and replace it with bar. You can fol-
low the final / with other characters to indicate whether the replacement should automatically be done
globally throughout the rest of the file (: %$s/foo/bar/g), or whether vi should ask you for confirmation
before performing each substitution (: $s/foo/bar/gc). Figure 7.4 shows a conditional replacement of
the string vi with vim. Conditional replacements of this sort are often known as query/replace operations,
because they ask you for confirmation before doing each replacement.

A query/replace operation in vi
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Note that the prompt at the bottom of the screen asks you to confirm (Y) or reject (N) each change, but also
provides two cursor movement commands. The query/replace operation also supports the use of the
Control+e (scroll down one line) and Control+y (scroll up one line) commands to make it easier for
you to see the context in which you're replacing the specified text.

Undoing Changes in vi

Unless youre a much better writer and programmer than me, and therefore never make a mistake, you'll
eventually find yourself making several changes to a file and then thinking, “Oh, crap —1 didn’t want to

do that.” Luckily, vi remembers all of the commands that you executed in your current editing session and
enables you to undo all of them, in order, until you get your file back to the state in which you wish you’d
left it in the first place. To undo the last operation you performed in vi, use the u (undo) command. Each
subsequent u command undoes one previous operation. Some complex operations, such as a global
search/replace operation, are remembered (and therefore undone) as a single operation, but for the most
part, you can use the u command to undo each single command until you return your file to the right state.

Using Multiple Windows in vi

One of the longest running complaints about vi is that it doesn't support multiple windows. In terminal-
oriented applications such as vi, multiple windows are typically just views onto multiple files in the same
application at the same time, with each having its own status bar. One of the oldest and choicest bits of vi
folklore is that Bill Joy had apparently been working on a multiwindowed version of vi, but that the source
code got lost, and thus vi never developed multiple windows until the advent of modern versions of vi,
such as vim. In Joy’s own words, as quoted from an interview in the August 1984 issue of Unix Review
magazine:

“...What actually happened was that I was in the process of adding multiwindows to vi when we installed our
VAX, which would have been in December of °78. We didn’t have any backups and the tape drive broke. I con-
tinued to work even without being able to do backups. And then the source code got scrunched and I didn’t
have a complete listing. I had almost rewritten all of the display code for windows, and that was when I gave
up. After that, I went back to the previous version and just documented the code, finished the manual and
closed it off. If that scrunch had not happened, vi would have multiple windows, and I might have put in some
programmability —but I don’t know...”

Luckily, the vim folks have solved this problem by implementing several commands that enable you to

split the current window, open another file in another part of your vim window, cycle between multiple files
displayed in different windows, and so on. Figure 7.5 shows vim displaying two different files in separate
windows within the same vim session.

The primary command-line commands for manipulating multiple windows in vim are the following:

B :hide: Close current window (only works when multiple windows are displayed).
:only: Close all windows except for the current one.

:split £ilename: Split window horizontally and load £ilename in the new window.
:sview filename: Same as split, but displays £ilename in read-only mode.
:vsplit f£ilename: Split window vertically and load £ilename in the new window.

You can start vim in multiwindow mode by using the -o option and specifying multiple file-
names on the command line, as in the following example:

$ vim -o filel.txt file2.txt file3.txt
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Once you've created multiple windows, you can move between and manipulate them using the following
commands:

Control+w up arrow: Move cursor up a window.

Control+w control+w: Move cursor to another window (cycle).
Control+w_: Maximize current window.

Control+w=: Make all equal size.

Control+w+: Increase window size by one line.

After a bit of experimentation (and training your fingers to use a few new commands), working with multiple

windows

in vim is just as easy as working with them in any other text editor.

Customizing vim

By default, vim reads three configuration files when you first start the editor. These are the following:

The system configuration file /etc/vimrc.
A per-user configuration file, located in each user’s home directory and called .vimrc.

The traditional per-user configuration file used by vi, located in each user’s home directory and
called . exrc.

It is not an error if any of these files do not exist, but together they provide a very flexible mechanism

for customizing vim. Each of these files can contain any number of the following types of configuration
commands:

autocmd: Automatically execute specific commands based on the type of file that you are editing.

iab: Define abbreviations that will be expanded into a specific sequence of characters when they
are encountered as a word in the text that you are typing.

map: Map existing vim commands to a custom key or define your own vi commands.

set: Set a vim variable to a value.
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In addition to these specific commands, vim configuration files also support a rich set of conditionals that
enable you to write your own functions and execute them in different contexts.

As an example of configuring or personalizing vim, my .vimrec file is the following

" wvh's .vimrc

" Variable Settings

" Don't use vi-compatibility mode

set nocompatible

" use the smart version of backspace

set backspace=2

" I don't like syntax highlighting

syntax off

" define the point at which lines wrap in vanilla mode
set wrapmargin=10

" always display row/column info

set ruler

" don't highlight all search terms, just find them
set nohls

" create backup files with a tilde extension

set backupext=~

set backup

" Abbreviations
" auto-correct a favorite typo
iab teh the

" special key mappings
" use F5 to reformat paragraphs
map <F5> !}fmt <CR>

" Specific settings for different types of files
" define some specific settings for when editing C files
au FileType c¢ setlocal shiftwidth=4 softtabstop=4 expandtab

As you can see, lines that begin with a single double-quotation mark enable you to intersperse comments in
your .vimrc file.

Unfortunately, a complete discussion of the possible contents of a . vimrc file would require its own book.
Some excellent examples of much more complex vim configuration files are available on the Web at the fol-
lowing URLs:

B www.stripey.com/vim/vimrc.html

B www.cs.mcgill.ca/~navindra/editors/sven.vimrc
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Graphical Versions of vi

Many people, especially those that are former users of systems such as Microsoft Windows and Mac OS X,
expect applications to have a graphical user interface. This poses an interesting problem for applications
such as vi and emacs, which were originally designed for use with terminals back when a mouse was just
a pesky rodent. To make people feel more at home with powerful tools such as vi (and to drag them, often
kicking and screaming, into the 21st century), various graphical interfaces for vi have been developed over
the years. Figure 7.6 shows gvim, which is a version of vim to which menu support has been added.

FIGURE 7.6

GNOME vim, a graphical version of vim
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NOTE.. GNOME vim is not installed by default on your Ubuntu system, but can easily be installed
EJ.J,@ = from the repository using the Synaptic Package Manager, as explained in Chapter 20, “Adding,
Removing, and Updating Software.”

Other graphical versions of vim are available, most notably kvim, which is a version of vim tailored to the
KDE desktop environment. From what I hear, most of the kvim developers are now working on an open
source project known as Yzis, which is a fast, powerful editor inspired by vim that is being written in a
more modular fashion to more easily implement graphical extensions. For more information about this
project, see www.yzis.org.

More Information About vi and vim

Because vi is one of the oldest text editors available for Unix-like systems, you can find numerous sources
of information about it on the Web, including many that are specific to vim. Some of my favorites are the
following:

B Vim Home Page: www.vim.org/

B Vi Lovers Home Page: www. thomer.com/thomer/vi/vi.html

B Introduction to Display Editing with vi: http://ex-vi.sourceforge.net/viin/
paper-4.html
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B An Introduction to Vim’s Many Features: www.burdell.org/articles/vim/

B Vim Regular Expressions: www.geocities.com/volontir/

A simple Internet search will turn up hundreds of other sites containing tips, tricks, and configuration set-
tings for customizing your version of vim. However, remember that one of the primary advantages of using
a vi-like editor is that it can be found on any Linux-like system, and generally works the same way on all
systems. If you customize your copy of vim to death and grow to depend on your customizations, you
might as well be using emacs.

Using emacs

The history of emacs was described earlier in this chapter —now;, let’s meet our new best friend. As I men-
tioned earlier, I am a long-time emacs user, and find it to be “the right editor” for me. Your mileage may
vary, but no one can ignore the power and flexibility of emacs. Many of the old arguments against using
emacs, such as its memory requirements, simply don't matter anymore thanks to the generally increasing
memory requirements of desktop systems and improvements in the type of hardware that most personal
computer systems have today. As far as I'm concerned, the simple fact that emacs is a modeless editor that
starts up in edit mode, enabling you to create files without having to do anything fancy, is a great argument
for using emacs.

For some unknown reason, the emacs21 package is not installed by default on Ubuntu sys-
tems. You will have to install it using any of the software update tools discussed in Chapter 20,

”Addmg, Removing, and Updating Software,” before you can experiment and become one with emacs. This

is the first thing that | do after installing any Ubuntu system. From my point of view, a Linux system without
emacs is a contradiction in terms.

By default, the version of emacs that is available for your Ubuntu system is integrated into the X Window
system, and therefore automatically starts up its own window, which provides both an extensive set of
menus and a graphical toolbar to simplify selecting frequently-used commands. Figure 7.7 shows an emacs
window, displaying a text file that represents the beginning of this chapter.

The emacs editor can also be started in nongraphical mode, which can be handy if you simply want to do
some quick editing, or if you've connected to a remote machine and don't want to enable the remote system
to create windows on your screen. To start emacs in nonwindowed mode, use the -nw command-line
option when starting emacs. Figure 7.8 shows emacs editing the same file as that shown in Figure 7.7, but
in the context of an xterm window.
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One of the best features of emacs is its customizability, which extends to its graphical display. As an exam-
ple, Figure 7.9 shows emacs with the graphical customizations that I normally use, with the toolbar hidden
and the scroll bar moved to the right of the emacs window.

FIGURE 7.9

Emacs showing graphical customization
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If you're a fan of graphical customization and are interested in being able to use a variety of fonts in your
emacs session, another version of emacs known as XEmacs, is available. Figure 7.10 shows the default
XEmacs startup window, which highlights the fact that XEmacs provides great support for multiple fonts,
provides much more extensive toolbar and icon support, and even supports displaying graphical images
within an XEmacs window.

XEmacs was originally the work of the folks at Lucid, Inc., but is now an open source project that is hosted
at www . xemacs . org. XEmacs was originally created to provide a more graphically —and mouse-aware —
version of emacs, primarily because the first release of GNU emacs to intrinsically support the mouse in a
meaningful way, emacs 19, took forever to be released. Because of several legal issues that would numb my
brain to discuss here, the XEmacs code has never been merged back into the official GNU emacs, and it
exists as a separate entity today. Regardless, XEmacs is a fantastic version of emacs that many people find
much more attractive and usable than GNU emacs, and is therefore well worth looking into. XEmacs is not
officially supported by the Ubuntu folks, so to install XEmacs on your Ubuntu system, you will have to
enable the multiverse repository, and then install a variety of associated packages as explained in Chapter
20, “Adding, Removing, and Updating Software.”
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A Few Words About emacs Commands

Before telling you how to do anything in emacs, its important to have a quick discussion of emacs com-
mands, how they work, and how they’re represented in this book.

Because emacs is a modeless editor, typing any standard keyboard character actually inserts that character
into the file that you're working on. That makes perfect sense in a graphical environment where you can
use menu commands to perform most emacs commands (as long as they're listed on a menu). However,
because emacs predates the use of graphical environments and therefore menus, there has to be another

way to issue basic emacs commands.

All available emacs commands are bound to a combination of keystrokes that use the modifier keys on your
keyboard. These modifiers are keys like Ctrl (known as Control), Esc (known as Escape), and the Alt and
Shift keys. If you think about how a computer works, you'll realize that these keys, when combined with
the standard alphanumeric and symbol keys, change the signal that is sent to your system when one of
these standard keys is sent. Using the Control, Escape, and Alt keys does exactly the same sort of thing as
what happens when you press the Shift key when typing a letter or number key on your keyboard — it

sends a different signal than what that key normally sends.

Emacs commands are therefore bound to key combinations that are represented as things like Control+s,
Esc+s, Alt+s, Control+Shift+s, and so on. This is one of the things that the users of editors like
to make fun of, because watching someone type in emacs can be quite amusing if they are executing a
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continuous mixture of text insertion keystrokes and emacs commands. As an example of this, one of my old
office mates described my typing as looking like an “epileptic spider.” Of course, the fact that I don’t touch-
type didn’t help me any here, but his point was still both amusing and well-taken, and I am clearly still

amused (but have not changed). This has something to do with how different keyboard modifier keys work.

The Control key works as a direct modifier by being held down while another key is pressed. This is usually
represented as something like Control+s, which means “hold down the Control key, press the letter s,
and then release the Control key.” The Control key is much like the Shift key in this respect, except that
there is no equivalent “Control Lock” key to confuse and irritate people.

I A printed sequence beginning with the caret symbol (") is often used as a shortcut when refer-

28 ring to the Control key. For example, ~s and Control-s are two ways of representing the
same thing. This simplifies continually typing Control-s, and also prevents anyone from being confused
about whether to type the - (you don’t). Some books also use Control+s, Ctrl-s, orsimply C-s as
other shortcuts for Control-s. I'll stick with Control+s or, occasionally, ~s. Emacs can be confusing
enough without drowning in a sea of duplicate representations.

On the other hand, the Escape and Alt keys work as prefix keys. To use these keys, you press and release
them once, and then press another letter. These are still represented as Esc+s and A1t+s, but the key-
board interaction is very different. Commands associated with the Escape key are therefore often referred to
as an Escape sequence to reinforce the notion that these are a sequence of key presses, not a simultaneous
combination of multiple keys.

This would be pretty simple if emacs commands were limited to a single Control command, Escape
sequence, and so on. However, this would limit emacs to having a hundred or so possible commands,
which is hardly sufficient. Therefore, most emacs commands are combinations of Control keys, Escape
sequences, Alt sequences, and the Shift key. This gives you an essentially infinite number of available com-
mands, which can be hard to remember, leads to derogatory comments like those of my old office mate, and
amuses everyone with potential key sequence descriptions like Esc+s+Control+Shift+s. However, I feel that
this is a small price to pay for the power of a zillion possible commands.

I One thing that confuses users who are familiar with text editors or word processors on other
a systems is that emacs does not follow the traditional conventions for things like cutting, copy-
ing, and pasting text. This is unfortunate, but the reason for this is because emacs predates these conven-
tions, and those key sequences are already used for other things in emacs. Who would you rather tick off —
thousands of emacs users who are potentially unruly in the first place, or new users who are new to emacs
anyway? | thought so...

Emacs Terminology

Because GNU emacs is designed to interact with a graphical window manager, I have to use slightly differ-
ent terminology to describe what you see on the screen. This section explains that terminology so that I can
use it without guilt throughout the rest of this chapter.

Figure 7.11 shows two windows on an Ubuntu system, each running emacs but visiting different files. Each
emacs window has its own menu bar and toolbar. The window in the foreground displays two different
files, each in its own buffer. Each emacs buffer has a mode line at the bottom, which provides information
about the file being viewed in that buffer and its state. At the bottom of each emacs window is a status line
in which you interact with emacs, or in which emacs displays any messages displayed by a particular emacs
function.
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The term window has a different meaning in this section than the way in which I used it in the
portions of this chapter that discussed vi and vim. This is because emacs is natively aware of
the X Window system and therefore can display multiple windows on the screen, while vi can only divide a
terminal application screen into multiple sections. In the context of emacs, a vi window is equivalent to an
emacs buffer.

Starting and Exiting emacs

Like vi, to begin editing a file in emacs, you can do either of the following:

B Sclect the Emacs 21 (X11) command from the Applications = Accessories menu.

B In any xterm or GNOME Terminal window, simply type the command emacs filename, where
filename is the name of the file that you want to edit. By default, starting emacs from a terminal
window on an Ubuntu system creates a new window for the emacs application, so you will proba-
bly want to follow the name of the file that you want to edit with an ampersand to start your emacs
session in the background and return control to the terminal window so that you can type addi-
tional commands there while emacs is running.

In either case, emacs will create an initial window displaying any file that you are editing, as shown in
Figure 7.7. If you start emacs from the GNOME menus, emacs displays an initial welcome screen, as shown
in Figure 7.12.
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FIGURE 7.12

The startup screen for GNU emacs
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GMNU Emacs is one component of a Linux-based GNU systern.
You can do basic editing with the menu bar and scroll bar using the mouse.

Important Help menu items:

Emacs Tutorial Learn-by-doing tutorial for using Emacs efficiently

Emacs FAQ Frequently asked questions and answers

(Non)Warranty GNU Emacs comes with ABSOLUTEL Y MO WARRANTY
Copying Conditions Conditions for redistributing and changing Emacs

Ordering Manuals How to order Emacs manuals from the Free Software Foundation

This is GNU Emacs 21.4.1 (486-pe-linwe-gnu, ¥ tookit, Xaw3d scrall bars)
of 2006-02-23 on vernadsky, modified by Debian

Gopyightic) 2001 Free soffware Foundation, inc
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[ For information about the GNU Project and its goals, type C-h C-p.
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To exit emacs, you can either use the Exit Emacs command on the File menu, or use the *x"c (as a
refresher, this means to hold down the Control key and press the letter x, then press the letter ¢, and then
release the Control key) key combination.

If you have not modified any files while working with emacs or have already saved all of the changes that
you have made, emacs exits immediately. However, if you attempt to exit from emacs using menu com-
mands and have not saved any of the changes to the file(s) that you've been editing, emacs displays the con-
firmation dialog shown in Figure 7.13 for each file that contains unsaved changes.

To proceed without saving your change, click No. To save your changes and proceed, click Yes. If you save
your changes by selecting Yes, emacs exits immediately once those changes have been saved for each modi-
fied file that you were working on. If you click No, emacs displays yet another confirmation dialog, asking if
you're really, really sure that you want to exit without saving your changes, as shown in Figure 7.14. Emacs
doesn’t quite beg you to save your files, but it makes every attempt to ensure that you know what you're
doing and aren’t accidentally exiting without saving the great American novel.
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FIGURE 7.13

Changed file notification when exiting emacs graphically

O emacs@ubuntu32.vonhagen.org

File Edit Options Buffers Tools Help

Cexod s FOBRRIGE ?

7. Working with Text Files on Ubuntul]

Most of us are used to working with files in various
application-specific formats, often identified by their file extensien
or a special iecon on your graphical desktop. We're all familiar with
the dec files produced by graphical word processers such as Micresoft
Word, pdf files used by Adobe Acrobat and other PDF readers, xls files
produced by spreadsheets such as excel, fm files files produced by
FrameMaker, ppt files produced by PowerPoint, and sc on. Rll of these
files contain application data in a specifie, often binary, format
that lets the associated application make the best possible use of
these files, but which often makes them hard to use with any
application cther than the one that created them.

at thdl 0 1 =
is th )
to be | Save file fhomefwvh/038893_chO7 tai?

223‘2 _”Save Buffer And Quit” Save Al Buffers” Display The Current Bufferl

thing =
to process, and easy to work with in general.

Regardless of what you use your Ubuntu Linux system for, you will
almost certainly end up editing a text file one of these days. If vyou
write code, it is almost certainly in standard ASCIT text files
because they provide a lowest-common-denominator format that can be
processed by any compiler. If you're a writer, you may want te work
with text files because you can work with them on any system, with any
editor or word processer--so you can work on them just as easily on
yvour Ubuntu Linux system just as easily as you can on your Mac 05 X
system.

BAn even more critical point is that most system-level Linux utiliies

use text one or more files teo hold their configuration and

initialiation information. Ewen though most Linux utilities can alsc

(¥ 038993 _ch07.txt (Tezt)--L1--Top e E— !
menu-bar files exit-emacs

FIGURE 7

Final confirmation dialog when exiting emacs graphically

=) emacs@ubuntu32.vonhagen.org [=JE]

File Edit Options Buffers Tools Help

CErXOE S O BQRGHE?

7. Working with Text Files on Ubunt\.{l

Most of us are used to working with files in wvarious

|| application-specific formats, often identified by their file extension
or a special icon on your graphical desktop. We're all familiar with
the doc files produced by graphical word processors such as Microsoft
Word, pdf files used by Adobe Acrobat and other PDF readers, zls files
produced by spreadsheets such as excel, fm files files produced by
FrameMaker, ppt files produced by PowerPoint, and so on. Rll of these
files contain application data in a speeific, often binary, format
that lets the associated application make the best possible use of
these files, but which often makes them hard to use with any
applicaticon other than the one that created them.

At the other end of the s} Q 1 @ n-specific files
is the lowest-common-deno| " N ) text files or,
to be a bit more specific Modified buffers exist; exit anyway? files whose
contents consist of only , punctuatien,
and symbols letters that rd. The nice
thing akout these types f to read, easy
to process, and easy to work with in genmeral.

Regardless of what you use your Ubuntu Linuz system for, wyou will
almost certainly end up editing a text file one of these days. If you
write code, it is almost certainly in standard RSCIT text files
because they provide a lowest-common-denominator format that can be
processed by any compiler. If you're a writer, you may want to work
with text files because you can work with them on any system, with any
editor or word processcr-—so you can work on them just as easily on
your Ubuntu Linux system just as easily as you can on your Mac 05 X
system.

BLn even more critical point is that most system-lewel Linuz utiliies

use text one or more files teo hold their configuration and

initialiation information. Ewven though most Linuz utilities can also

t** 038993_ch07.txt (Text)-—-L1--Top = — i

201



=178 Ubuntu for Desktop Users

This same exchange occurs when you're attempting to exit emacs using the equivalent command (*x"c),
but it occurs in the emacs message buffer, as shown in Figure 7.15.

1 E7.1

Final confirmation dialog when exiting emacs using the keyboard
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the doc files produced by graphical word processors such as Microsoft
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Moving Around in emacs

There are many different keys for moving the insertion cursor in emacs:

~a: Go to the beginning of the current line.
~e: Go to the end of the current line.
~f: Move forward one character.

~b: Move backward one character.

S

p: Move to the previous line.

A~

n: Move to the next line.
~v: Scroll down one screen.
Esc+b: Move backward one word.
Esc+£: Move forward one word.
Esc+v: Scroll up one screen.

Esc+<: Go to the beginning of the current buffer.

Esc+>: Go to the end of the current buffer.
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These are the most common keyboard commands for moving the cursor around within the current window.
When using emacs in any graphical mode, you can also scroll the screen by clicking and dragging the eleva-
tor in the scroll bar, or simply move the cursor by pointing and clicking.

For information about the commands used to switch or move between multiple buffers that are displayed
on the screen, see the section later in this chapter entitled “Working with Multiple Windows and Buffers
in emacs.”

Cutting, Copying, and Pasting in emacs

Because emacs is aware of the X Window system and therefore supports moving the cursor using the
mouse, there are two different ways to select the text that you want to copy or move:

B By positioning the cursor using the left mouse button, holding down the left mouse button, and
dragging the cursor to select a portion of your text. If you move the cursor into the mode line of
any emacs buffer, emacs will automatically scroll the text while continuing the selection operation.

W By setting a mark at the current cursor position by using the Control+@ or Control+space
commands, and then moving the cursor to the location that delimits the end of the text that you
warnt to cut or copy.

Once you have identified the region that you want to copy or cut, you can copy that region to an internal
paste buffer by pressing Esc+w, or cut the selected text to the paste buffer by pressing Control+w. You
can then move the cursor to the position where you want to paste the copied or deleted text, and press
Control+y to paste the text at the new location.

I If you simply want to cut the text from the current cursor position to the end of the current
line, you can press “k to kill that text, and then press "y to paste it back in elsewhere.

Searching for and Replacing Text in emacs

By default, the *s key is bound to an incremental search mode that is extremely convenient to use. After
you press “s, the message [-Search: displays in the emacs message buffer, and as emacs searches forward

in the current buffer for the text that you type there, finding the first match for whatever string you are
currently typing. For example, if you are searching for the string cantelope, as you type each letter of that
word, emacs searches forward for the first instance of the letter c, then the first instance of the letters ca, the
first instance of the letters can, and so on. You can press ~g at any time to abort the search and return to
the cursor position at which the search began. Typing any other emacs command (with the exception of g,
that is) terminates the search and leaves the cursor at the current location in the buffer.

Working with Multiple Windows and Buffers in emacs

If you are using emacs in graphical mode, switching between buffers or windows using the mouse is pretty
easy — you just left-click the mouse in the window or buffer that you want, and voila! However, if you're
already working in a window that’s been split into multiple buffers (or if you're using emacs in no-window
mode), it’s useful to know how to switch between different buffers.

To switch to another buffer that is currently displayed on your emacs screen, press the *x"~o command.
This command cycles through all of the buffers that are currently displayed on your screen.

If you want to switch to another buffer regardless of whether or not it is displayed on the screen, you can
press “x+b (Control+x, and then the letter b) and enter the name of the buffer that you want to switch
to at the prompt in the emacs status line.
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“NOTE

If you don't happen to remember the name of the other file that you were working on or are using a tempo-
rary name, you can press “x*b to list all available buffers, and then middle-click on the name of the buffer
that you want to switch to.

Customizing emacs

If you've ever gone to the desk of any emacs aficionado and used emacs there, you've probably noticed that
it doesn't seem to work the same way for them as it does on your system. The reason for this is that emacs
is the most configurable editor in existence. Not only does emacs provide a rich configuration language for
changing the commands that different keys are associated with (known as key bindings), but it includes a
complete implementation of the Lisp programming language that makes it easy for serious emacs users to
write their own commands or modify the behavior of existing ones.

Most Linux systems store all per-user emacs customization information in the file . emacs in the user’s
home directory. As mentioned throughout this chapter, emacs’ customizability and flexibility accounts for
much of its popularity. The next few sections highlight the basic types of customizations that you can make
in an emacs configuration file, providing examples of each. Several excellent sites on the Web provide
much more detailed information about customizing emacs, such as http: //jeremy.zawodny .com/
emacs/emacs-4.html and http://linuxplanet.com/linuxplanet/tutorials/3166/4/.

Changing Key Bindings

Whenever you execute an emacs command, you are actually executing a Lisp function. As explained earlier,
emacs is configured to execute specific commands in response to combinations of the Control or Escape keys
and the standard keys on your keyboard. These are known as key bindings because they associate (bind) a
specific function with a specific key sequence. However, if you're already familiar with another editor that
also used commands consisting of combinations of the Control or Escape keys and the standard keys on your
keyboard, your fingers are probably used to pressing certain keys to execute certain commands. The most
common customization made to emacs is therefore to change the keys to which commonly used commands
are associated.

Though emacs enables you to change key bindings globally or within a specific mode, it is more common
to customize a specific key binding so that it works regardless of the mode in which you are using emacs.
The emacs configuration command to globally set a key binding is global-set-binding. For example,
to globally set the key sequence Control+z to a function that scrolls the current buffer up one line rather
than attempting to suspend emacs, you would put the following command in your ~/ . emacs file:

(global-set-key ?\C-Z? ?scroll-one-line-up)

In Lisp fashion, you must preface the name of the function that you are referring to with a single-quotation
mark (not the back quote). If you're interested, the scroll-one-line-up function is provided as an example in
the section entitled “Defining Your Own Functions” later in this chapter.

When you are specifying key bindings in an emacs configuration file, the Control key is usually
represented by \C- and the Escape key is usually represented by \M-.

Setting Variables

Emacs used several internal variables to control its behavior. You can modify these variables using the setg
command. For example, to cause emacs to scroll more smoothly in one-line increments, you could add the
following line to your ~/ . emacs file:

(setqg scroll-step 1)
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As another example, the default settings in emacs cause it to automatically save your files each time you
have typed or modified 300 characters. To decrease this value to every 100 changes, you could add the
following line to your ~/ . emacs file:

(setg auto-save-interval 100)

Specifying Modes

As discussed earlier, emacs provides different key bindings and functions based on the types of files that
you are using, known as modes. The default mode used by emacs when you start emacs without specifying
the file that you want to edit is known as fundamental mode. You may want to customize emacs to always
use a different mode by default, regardless of the name of the file. For example, to make text mode the
default mode each time you start emacs, you could add the following line to your ~/ . emacs file:

(setqg default-major-mode 'text-mode)

As you can see from this example, the name of the default mode in emacs is defined through an emacs vari-
able, default-major-mode, which in this case requires the name of an emacs function rather than a
numeric value as shown in the examples in the previous section.

Each emacs mode also enables you to specify other actions whenever you use that mode. For example, to
turn on auto-fill (wrapping words to the next line when you reach a certain column on your screen), you
could add the following line to your ~/ . emacs file:

(add-hook 'text-mode-hook 'turn-on-auto-fill)

Changing File Associations

As discussed earlier, emacs automatically enters specific modes when you open files with a specific exten-
sion, just like many GUIs do when you click on a specific type of file. You may occasionally want to have
emacs automatically enter a specific mode when you open files that the specified mode is not traditionally
associated with. For example, emacs automatically enters text mode when you edit files with the . txt or
. text extensions. But what if you typically name text files with the . inf extension and want emacs to
automatically enter text mode when entering files of that type?

The file extensions associated with different emacs modes are stored in a list consisting of extension/mode-
name pairs. Therefore, to add the . inf extension to the list of extensions associated with text mode, you
would simply append that extension to the list of extensions associated with text mode, as in the following
example:

(setg auto-mode-alist
(cons '(".inf" . text-mode) auto-mode-alist))

This example uses the Lisp cons function to append the pair . inf and text-mode to the list of automatic
file associations, and then uses the setq function discussed earlier in this chapter to set the auto- mode-
alist variable to the new, expanded list.

Defining Your Own Functions

The fact that emacs includes an internal implementation of Lisp makes it relatively easy to define your own
functions and provides a practical reason for learning Lisp if you've always wanted one. Lisp functions are
defined using the defun command, which takes a list of five values as arguments. Without turning this
into a Lisp tutorial, let’s just quickly look at a sample function definition and examine its components.
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The following emacs Lisp code defines a simple function that scrolls the contents of the current window up
some number of lines, with the default number being 1:

(defun scroll-one-line-up
(&optional arg)
"Scroll the selected window up one or N lines."
(interactive "p")
(scroll-up (or arg 1))
)

The name of the function that you are defining is the first argument to the defun command. The second
argument is the list of arguments that are used by the function that you are defining. In this case, this list
uses the &optional argument to state that this function can take one argument, but that the argument is
optional. The third argument to the defun command is an informational message about the function,
enclosed in double quotes. The fourth argument defines whether the function is interactive (p means true in
Lisp). The fifth argument is the actual Lisp code for the function that you are defining, which in this case
executes the built-in emacs scroll-up function a single time or the number of times you specified as a
numeric argument to the function.

This section won't exactly make you a Lisp wizard, but just knowing that emacs includes a complete Lisp
implementation can be quite empowering. As you can see from this example, defining simple functions is
not all that complex. The power and flexibility of emacs provides you with the chance to add that function
you've always wished for in a text editor!

Getting More Information About emacs

The emacs editor contains its own tutorials and help files: Type M+x help to begin. These include a
“learning by doing” tutorial. There are also plenty of emacs tutorials out there, some of which are written
from the beginner’s point of view. The official GNU emacs manual is available from www.gnu. org/
software/emacs/manual/. It can also be purchased in book form. There is also an emacs Wiki at
www . emacswiki.org.

Using gedit

Now that I've discussed the favorite two classic Unix/Linux text editors and their attendant philosophies, it’s
worth mentioning that Ubuntu also provides text editors that you can use without a class in Unix history
and pledging your undying allegiance to Richard Stallman or Bill Joy. Both the GNOME and KDE desktops
provide easy-to-use graphical text editors called gedit and kedit, respectively. Figure 7.16 shows gedit
displaying the same file used to illustrate the vi and emacs editors earlier in this chapter, namely, the text of
this chapter as I was writing it.

The gedit editor is completely mouse- and menu-driven, and follows the standard keyboard conventions
for most graphical editors. These include the following:

B Control+c: Copy selected text.

B Control+n: Open a new file.

B Control+s: Save the current file.
B Control+v: Paste copied or cut text.
|

Control+x: Cut selected text.
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FIGURE 7.16

The gedit text editor
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Most of us are used to working with files in various 1=
application-specific formats, often identified by their file extension
or a special icon on your graphical desktop. We're all familiar with
the doc files produced by graphical word processors such as Microsoft
Word, pdf files used by Adobe Acrobat and other PDF readers, xls files
produced by spreadsheets such as excel, fm files files produced by
FrameMaker, ppt files produced by PowerPoint, and so on. All of these
files contain application data in a specific, often binary, format
that lets the associated application make the best possible use of
these files, but which often makes them hard to use with any
application other than the one that created them.

At the other end of the spectrum from these application-specific files
is the lowest-common-dencminator file format known as text files or,
to be a bit more specific, ASCII text files. These are files whose
contents consist of only the standard letters, numbers, punctuation,
and symbols letters that you find on a computer keyboard. The nice
thing about these types of files is that they are easy to read, easy
to process, and easy to work with in general. =
Ln s, Col 29 INS

In addition to following more common keyboard conventions, gedit also provides convenient and more
traditional dialogs for interacting with, moving around in, and selecting files and directories. Figure 7.17
shows the dialog displayed after selecting the File menu’s Open command in gedit.

As with most GNOME applications, extensive online help for gedit is available by selecting the Help
menu’s Contents command.

FIGURE 7.17

Gedit's open file dialog
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Other Text Editors for Ubuntu

Several other editors are available for Ubuntu systems. By default, the following other editors are installed
by default on an Ubuntu system:
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ed: A simple, line-oriented editor inspired by the original Unix text editor.

ex: Invokes the vim editor in line-oriented mode. When using ex, you can instantly switch to
vim’s full-screen mode by typing the keyword visual.

nano: An enhanced clone of pico that is available under the GPL (unlike pico). One of the
nicest things about nano and pico is that the bottom of any window always provides a quick
summary of the most useful commands in the current context. nano (and pico) are completely
unaware of the X Window system, and must be executed within an xterm or GNOME Terminal
window. Figure 7.18 shows nano editing the text file for this chapter.

FIGURE 7.18

The nano text editor
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pico: A simple, screen-oriented text editor that was originally introduced by the Pine mail system
on Unix systems. On Ubuntu Linux systems, this is actually just a symbolic link to the nano editor,
and thus looks exactly like the screen shown in Figure 7.18.

If you are new to Linux, two other popular editors that are not provided with Ubuntu but which you can
compile or execute on your Ubuntu system are the following:

jedit: A popular, cross-platform editor for programmers. For more information, see
www.jedit.org/index.php.

THE: The Hessling Editor, a clone of the popular IBM mainframe editor XEDIT, THE includes support
for various Linux versions of the associated REXX scripting language. See www . 1ightlink.com/
hesslingorhttp://sourceforge.net/project/showfiles.php?group_1id=29648
for more information.
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If you're looking for a Linux clone of a specific editor, check the Web page at http://texteditors.org/
cgi-bin/wiki.pl?EditorIndex. This page lists many available editors for different operating system
(including Linux), and may provide information about one that meets your needs.

Summary

Your Ubuntu Linux system provides a variety of text editors that different types of users can quickly get
comfortable with. If you are familiar with Linux or other Unix-like systems, Ubuntu installs vim (a vi
clone), and GNU emacs is easily installed using the software update commands discussed in Chapter 20,
“Adding, Removing, and Updating Software.” This chapter discussed in detail how to use both vi and
emacs, how to accomplish the most common tasks you'll need to do in an editor, as well as how to cus-
tomize each to suit your preferences. It then provided an introduction to gedit, a fast graphical editor that
is installed as part of the GNOME desktop environment. The chapter concluded with information about
other editors that are available on your Ubuntu system, and provided suggestions for finding other editors
that may be more to your liking.

Now that you have the fundamentals of using Ubuntu graphically and from the command line out of the
way, and have discussed the text editors that are a basic component of Linux systems, it time to move on
to discussing some of the graphical applications that you will use on a day-to-day basis on your Ubuntu
system. Chapter 8 discusses Evolution, a powerful GNOME-based e-mail and personal information man-
agement system that does a great job of sending, receiving, and organizing your e-mail.
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frer Web browsers, e-mail is the Internet’s killer application. Like Web

browsers, there are many different client applications for sending and

receiving e-mail, especially in the open source community. In addition
(and unfortunately unlike Web browsing, which basically uses HTML every-
where) there are many different protocols used to send e-mail. Your choice of an
e-mail client can therefore depend to some extent on whether it supports the
protocols that your Internet Service Provider (ISP), business, or academic institu-
tion uses to send, store, and deliver e-mail.

The easiest solution to the “which protocol, which client” problem is to use a single
e-mail client that speaks every modern e-mail protocol known to man. Ubuntu
includes an e-mail client known as Evolution, which lives up to this promise.
Evolution is a GNOME-based mailer that was originally developed by a company
called Ximian. Oddly enough, Ximian was eventually acquired by Novell, whose
SUSE Linux product is largely KDE-centric, but it’s at least clear that Novell knows
good software when they see it.

Evolution can receive mail from mail servers that speak all of the popular

e-mail protocols including POP, IMAP, IMAP4rev1, Microsoft Exchange, Novell
GroupWise, and a few that would require a Google search to figure out who uses
them (and why). For outgoing mail, Evolution can communicate with any Simple
Mail Transport Protocol (SMTP) server or any server that is compatible with the
standard Linux/Unix sendmail application.

Beyond all this, Evolution is much more than just a multiprotocol e-mail client—
it is actually more of a Personal Information Manager (PIM), of which sending and
receiving e-mail is just one aspect. Evolution also provides integrated support for
the following:

B managing contacts stored locally or on Lightweight Directory Access
Protocol (LDAP) or Microsoft Exchange servers
B managing task lists stored locally or on a Microsoft Exchange server

B managing local calendars, Web-based calendars, or Microsoft Exchange
calendars
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FIGURE 8.1

By now, you may see something of a thread in this introduction — compatibility with Microsoft Exchange
servers and the services that they provide. Like it or not, many businesses depend on Microsoft Exchange
to satisfy groupware requirements such as scheduling meetings, checking and sharing coworker’s calendars,
and so on. The e-mail server portion of an Exchange Server is just a special type of IMAP mail server, but
the calendaring and scheduling portions of Exchange are largely Microsoft-only. Evolution’s support for
complete interoperation with a Microsoft Exchange environment is truly impressive.

This chapter focuses on the e-mail aspects of Evolution. It explains how to configure and use evolution, start-
ing with how to create your initial mail accounts, continuing with how to read, send, organize, and filter
mail, and concluding with a discussion of the powerful virtual folders feature that is unique to Evolution.
For information on Evolution’s other personal information management capabilities, see the section entitled
“Additional Sources of Information About Evolution” at the end of this chapter.

Starting Evolution

You can start Evolution in a variety of different ways:

W By clicking the Evolution icon in the GNOME toolbar at the top of the screen, shown in Figure 8.1.
This is the easiest and most common way to start Evolution.
B By selecting Evolution browser from the Applications = Internet menu.

B By typing the evolution command in a GNOME Terminal or xterm window and pressing
Return.

Ubuntu’s GNOME desktop is also preconfigured to start Evolution for you if you click on a Uniform
Resource Locater (URL) that is designed to send an e-mail message (known as a mailto URL) in a Web
browser or other Internet-aware application.

The Evolution icon on your GNOME desktop

Evolution icon

"Cf‘ Applications Places System G\b il Sun Aug 13, 5:00 PM @
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I When starting Evolution, you might initially see a warning dialog, telling you that you are run-
ning a pre-release of the software. Whether or not you see this depends on the version of
Evolutlon that the Ubuntu folks are shipping at the time you read this and any updates that you’ve installed.
One of the greatest features of Ubuntu is the fact that you always get the latest and greatest software.
Coupled with the fact that the Ubuntu folks and community do significant testing, this warning is safe to
ignore — it’s just in the code. If you see it, you can disable it in the future by selecting the Do not tell me
again checkbox and clicking OK.

The next section discusses the Evolution Setup Assistant, which walks you through the process of creating
your first e-mail account in Evolution.
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Using the Evolution Setup Assistant
When Evolution actually starts up for the first time, the first window of the Evolution Setup Assistant, like

the one shown in Figure 8.2, displays, which walks you through the process of creating your first e-mail
account in Evolution.

FIGURE 8.2

The Setup Assistant when starting Evolution for the first time

Evolution Setup Assistant

Welcome te Evolution. The next few screens will allow Evolution
to connect to your email accounts, and to import files from
other applications.

Please click the "Forward" button to continue,

X cancel |

A slight clarification here, just to be on the safe side — the Evolution Setup Assistant configures Evolution
to send and receive e-mail for an existing e-mail account somewhere — it doesn't actually create the account.
For example, even though I use my Ubuntu machines to send and receive mail, my e-mail account is actu-
ally located at the ISP that hosts my domain. The Evolution Setup Assistant lets me tell Evolution about
where it should look to retrieve my incoming e-mail and the mail server through which it should send out-
going mail. In my case, the machine on which I'm running Evolution is separate from the machine through
which I actually send and receive my e-mail.

T Of course, if you run your own mail server and it’s running on the same machine where you’re
A=t running Evolution, your Ubuntu account may well be your official e-mail account. I discuss
th|s in more detail in Chapter 27, “Setting Up a Mail Server.”

The idea of receiving e-mail can be confusing, so I generally think of this as the difference between receiving
and retrieving— my actual e-mail account (at my ISP) receives my e-mail, and Evolution lets me retrieve my
e-mail from there in order to read it, archive it locally or delete it, and so on. In official mailer-speak, this is
the difference between a Mail Transfer Agent (MTA), a Mail Delivery Agent (MDA), and a Mail User Agent
(MUA). The MDA at your ISP takes mail received by the MTA and puts it in your mailbox at your ISP An
MUA (in this case Evolution) retrieves a piece of mail from your mailbox at your ISP and displays it on your
local system. (For more detailed information about these terms, see Chapter 27.)
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FIGURE 8.3

Once you see the window in Figure 8.2, click Forward to move to the next portion of the setup process. A
window like the one shown in Figure 8.3 displays.

Specifying your e-mail address

Please enter your name and email address below. The
"optional fields below do not need to be filled in, unless
you wish to include this information in email you send.
Required Information
Full Name: ‘W\H\am von Hagen |
Ernail Address: ‘vnnhagen@vnnhagen‘nrg |
optional Information
[¢ Make this my default account
Reply-To:

Organization: [BI”‘S Home Machine ]

Evolution Setup Assistant B

[ X cancel | [ d@mock | [ ® Forward |

The Full Name field should already be filled out for you— Evolution grabs this information from the account
from which you’re running Evolution. You can change that name, of course, if you'd prefer to have the peo-
ple who receive mail from you see a name that’s more “clever” than your actual account name. The critical

bit of information on this panel is in the E-mail Address field. This must be the e-mail address that you want
to associate with this account. As mentioned previously, this is typically your e-mail address at your ISP or
wherever else you get your e-mail through.

The Make this my default e-mail account checkbox is selected by default in this dialog because Evolution
starts the Setup Assistant only when it detects that you are starting Evolution for the first time. Your default
account is simply the one that Evolution will continue to use unless you activate another account.

If you want people who receive e-mail from this account to actually reply to another, you can specify the
e-mail address of that account in the Reply-To field, but this is usually unnecessary. Similarly, if you want
mail headers to announce that your mail is coming from a specific organization, you can specify the name
of that organization in the Organization field. This is invisible to most recipients, but it can be handy for
filtering e-mail messages (explained later in this chapter) if you use this field to uniquely identify that this
mail was coming from a specific location. I typically put something like “Bill's Home Machine” in this field,
so that I can tell that [ actually sent a specific piece of mail from my machine at home, if necessary.

Once you've filled out this panel, click Forward to display the next panel in the Setup Assistant, shown in
Figure 8.4.
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FIGURE 8.4

Specifying incoming mail server (MTA) parameters

Receiving Email

Please select among the following options

Server Type MNone
Description: Hula
IMAR
IMAP4rev]
Microsoft Exchange
Novell GroupWise
[FE
USENET news
Local delivery
MH-format mail directories
Maildir-format mail directories

Standard Unix mbox spool or directory

[ X cancel | [ d@gack | [ % Forward |

When you first see this panel, it will be largely empty and the Server Description field displays the type
None. Click the Server Description field to display a list of the different types of mail servers that Evolution
can talk to, and select the one that corresponds to the primary e-mail protocol supported by the mail server
at the location that actually hosts your e-mail, which is typically your ISP. Most mail servers nowadays
speak POP (Post Office Protocol) or a special version of POP known as POP3, which adds some extensions
to the standard POP mail server capabilities. The second most popular protocol nowadays is IMAP, which
also includes Microsoft Exchange mailers, because they speak a variant (of course) of IMAP.

Once you select a specific type of server, the panel changes to reflect the particular types of settings that are
associated with a mail server of that type, as shown in Figure 8.5, which shows the setting for a POP mailer.

On this panel, enter the name of your mail server and your username as far as the mailer is concerned. Note
that your mailer’s idea of your username may not actually be the same as your login name there — many
POP mailers require a username of the form login%domain.name to guarantee the uniqueness of usernames
on mailers that support multiple domains. For example, my login at my ISP is vonhagen, but my POP user-
name is vonhagen%vonhagen.org.

Next, specify the security settings required to log in on your mailer — whether or not to try to use a secure
connection to retrieve your mail from the mail server (which I always set to Whenever Possible), and the
type of authentication required to connect to the server. Evolution provides a convenient Check for
Supported Types button that you can click to probe your mail server to see what type(s) of authentication it
supports. In most cases, you'll use Password authentication, but this option makes it easy to check whether
your mailer supports more sophisticated types of authentication such as Kerberos or GSSAPI.

You can select the Remember password checkbox to optionally specify that Evolution remembers the pass-
word to your incoming mail server, but I don't recommend that because this means that anyone who has
access to your account will be able to read your mail, which may not be “the right thing.”
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Specifying parameters for an incoming mail server

- Evolution Setup Assistant X

Receiving Email

Please select among the following options

Server Type: Iuop :}

Description:  For connecting to and downloading mail from POP servers.

Configuration

Server: ‘ma\\.vunhagan‘urg |

Usemame: ‘vonhagen%vnnhagen‘nrg |

Security

Use Secure Connection: ‘Whensver Possi

Authentication Type

password % || check for supported Types |

|| Remember password

[ X cancel | [ 4@ Back | [ % Forvard |

Once you're finished specifying the options for receiving and retrieving incoming mail, click Forward to
proceed to the next panel. A panel like the one shown in Figure 8.6 displays.

FIGURE 8.6

Options for handling incoming mail from a POP server

- Evolution Setup Assistant X

ng Options

Rece

Checking for New Mail
| Automatically check for new mail every ‘10 | minutes
Message storage

[ Leave messages on server

|| Disable support for all POP3 extensions

X cancel | [ 4@ Back | (& Forward |
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A Quick Guide to POP vs. IMAP

he key difference between the POP and IMAP e-mail protocols is where your e-mail is actually stored.

POP mail clients typically download your e-mail from the POP server and store it on the machine where
your mail client is running. This is extremely convenient for the operators of the mail server, because they
don’t have to provide huge amounts of storage for e-mail because the storage requirements for POP mailers
are transient— as people read their mail, it is downloaded to the client and then usually deleted from the
server. IMAP servers, on the other hand, permanently store your mail on the server and download the mail
headers to your mail client only when you first check your mail. These headers include the subject line, infor-
mation about the sender, the date on which the message was sent, and so on. When you select a message to
be read from an IMAP server, the mail is copied to your local system, but the master copy of the message
remains on the IMAP server. The storage requirements for IMAP mailers therefore tend to increase over time,
as more and more people accumulate larger collections of saved e-mail.

Each of these approaches has advantages and disadvantages. POP lets you keep all of your mail on your local
machine, which is handy if you want to review your existing mail when you’re not connected to the net. The
downside, of course, is that all of your mail lives on a single machine and it’s therefore tricky to read old mail
from a machine other than the one where that mail is actually stored. IMAP mailers make it easy to access
your old mail from any machine, anywhere, but require a network connection to that machine in order to do
so. Most IMAP clients enable you to synchronize your local mailboxes with those stored on the IMAP server,
so that you can easily access old mail while traveling without requiring a network connection. However, ISPs
that use IMAP hate people like me, who have huge mail archives going back ten years or so, and therefore
require significant storage on an IMAP server.

Most POP mail clients, including Evolution’s POP support, provide a special option called Leave mail on server.
This enables you to configure multiple clients to read your POP mail, but only one of them (typically your home
machine) actually downloads the mail and deletes it from the server. All POP clients remember the last message
that they read, so they don’t re-download all of your mail each time you check your mail —only those that they
recognize as being new. This provides a nice compromise between the flexibility of IMAP and the local perma-
nence of POP. For example, when I’'m on the road, the copy of Evolution on my laptop lets me read my mail but
doesn’t delete it from the server—this happens only when | get back home and check mail from my primary
machine. The downside of POP while traveling, of course, is that | don’t have access to all of my old mail when
I’'m on the road but if I'm really desperate, | can always connect to my home machine and either manually look
through my mailboxes or run Evolution from that machine over the net. Slow, but successful.

Panels like the one shown in Figure 8.6 let you configure the available options for how your mail client
should interact with your incoming mail server. For all types of incoming mail servers, you can specily if,
and how often, your mail client should automatically check for new e-mail. When configuring how
Evolution interacts with an incoming POP mail server, you can also identify whether the copy of Evolution
that you're configuring should remove the mail. As discussed in the sidebar “A Quick Guide to POP vs.
IMAP” earlier in this chapter, POP mailers typically provide short-term storage for mail, while other types of
mailers, such as IMAP, provide long-term storage for your mail. This panel also lets you configure whether
Evolution should pay attention to POP3 extensions, which are site-specific extensions that the administrator
of the mail server may have implemented.
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Many of the options for interacting with an incoming mail server are specific to the type of server that

you're connecting to. For example, Figure 8.7 shows the configuration options available when communicat-
ing with an IMAP server.

FIGURE 8.7

Options for handling incoming mail from an IMAP server

Receiving Options

Checking for New Mail
Automatically check for new mail every ‘10 = minutes
Check for new messages in all folders

Connection to Server

Use custom command to connect to server

Folders

| Show enly subscribed folders

| Override server-supplied folder namespace

Options

| Apply filters to new messages in INBOX on this server

Check new messages for junk contents

_| Automatically synchronize remote mail locally

Evolution Setup Assistant Eq|

| ®concel || daBack | [ o Forvard |

You'll notice that there are many more options for configuring Evolution’s interaction with an IMAP server
than with a POP server. Because IMAP servers maintain a master repository for your e-mail, Evolution’s
IMAP configuration panel offers options for how to connect to the server (such as through a secure tunnel),
how to interact with the mail folders on the IMAP server (both your personal folder and public ones to
which you may have access), whether to synchronize your local mail folder with those on the server (giving
you a local copy of all of your mail), and whether mail filters and general junk mail (SPAM) processing
should occur against your master mailboxes or just locally. I'll discuss mail filters and junk mail handling in
the section entitled “Filtering Incoming Mail” later in this chapter. If you're configuring Evolution to interact
with an IMAP server, [ suggest activating both the Apply filters... and Check new messages... options for
now. You can always turn them off later, and selecting these options initially will ensure that Mail Filters
work as expected, and will also help get rid of some of the SPAM that plagues every e-mail user nowadays.

After you configure how Evolution interacts with your incoming mail server when you read your mail,

regardless of the type of incoming mail server you're using, you need to configure how Evolution actually
sends mail. Click Forward to proceed to the setup panel shown in Figure 8.8.
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Options for sending mail

Sending Email

Please enter information about the way you will
send mail. If you are not sure, ask your system
administrator or Internet Service Provider,

ServerType: | SMTP 3

Description:  For delivering mail by connecting to a remote
mailhub using SMTP

Server Configuration

Server: |mailvonhagen.org

l¥] Server requires authentication
Security

Use Secure Connection: [Whanever Possible =

Authentication

Type: [PLA\N s I [chgckfur Supported Types

Usemame: [vunhagan

Remember password

[ X cancel | [ d@gack | [ W i ]

Previous configuration steps helped you configure how your system receives mail and the characteristics of
your incoming mail server. The panel shown in Figure 8.8 enables you to specify the characteristics of the
mail server that you use to send outgoing mail. Your incoming and outgoing mail servers may be different
machines or processes because the tasks involved with sending and receiving mail are very different.

The critical piece of information on this panel is the
two types of outgoing mail servers — SMTP (Simple

type of your incoming mail server. Evolution supports
Mail Transport Protocol), which simply means any mail

server that conforms to the SMTP standard, and Sendmail, which is the most popular mail server used on

Linux and other Unix-like systems and runs locally

on most Ubuntu systems. Most people will want to

select SMTP — if you are running your own mail server on your system (and plan to continue to do so),
you can select Sendmail but if you are using an ISP for mail handling, you'll want to select SMTP. (For more

information about running your own mail server, se

If you select Sendmail, no additional configuration i
on the same machine as Evolution) but if you select
mail server and provide information about how you

e Chapter 27, “Setting Up a Mail Server.”)

s required on this panel (because the server is running
SMTP, you'll need to specify the name of your outgoing
authenticate to that server, if necessary. Most modern

SMTP servers require authentication, so you need to check the Server requires authentication checkbox,

specify that Evolution should use a secure connection whenever possible, and verify the type of authentica-
tion that your mail server supports by clicking the Check for Supported Types button, just as you did when
providing similar information about your incoming mail server. As with the configuration of your incoming
mail server, you can optionally specify that Evolution remembers your password to the outgoing mail
server, but I don’t recommend that because this means that anyone who has access to your account will be
able to send mail as you, which may not be “the right thing.”
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Once you've correctly configured Evolution’s information about your outgoing mail server, click Forward to
continue with the configuration process. Don't worry — you can always change these settings later if you

discover that mail isn't working correctly, as explained in the next section. The panel shown in Figure 8.9
displays.

FIGURE 8.9

Naming a configured e-mail account

Account Management

Please enter a descriptive name for this account in the space
below.

This name will be used for display purposes only.
Account Information

Type the name by which you would like to refer to this account.
For exarnple; "Work® or *Personalt

Evolution Setup Assistant =

Name: [vonhagen@vonhagen org

[ X cancel ‘ ‘ @ Back | ‘ & Forward |
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Almost there! The panel shown in Figure 8.9 simply requests a name for the e-mail account that you're
configuring. This is the name that Evolution uses internally to identify this particular collection of e-mail
settings, and is the name that you'll select in Evolution’s Preferences dialog (discussed in the next section)
if you need to update or modify the settings for this e-mail account. By default, the name of a particular
collection of settings is the same as the e-mail address for that account, which is what I typically use.

After making any desired changes to the name of this e-mail account, click Forward to continue. The panel
shown in Figure 8.10 displays.

This panel enables you to specify the time zone that Evolution believes that you're running in, and thus
uses to set the timestamps on your outgoing mail. By default, this panel displays UTC (Universal Time
Coordinated), which means that Evolution believes that your system’s clock is tracking time in location-
independent, universal mode. Most people will want to specify their actual local time zone here, which you
do by clicking on a location that is in the time zone as yours. You do this by moving the cursor over the
map and clicking on a nearby location. As you move the cursor over the map, the status line at the bottom
of this panel identifies the nearest city on the map that corresponds to the current cursor position. Clicking

on any part of the map causes Evolution to zoom in on the associated portion of the map, as shown in
Figure 8.11.
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FIGURE 8.10

Specifying your time zone

1 Evolution Setup Assistant X

mezone

-
( Use the left mouse button ta z00m in on an area of the map and select a time zone
N Use the right mouse buttan to zoom out

Time Zones

I [»)

America/New_York

Selection

uTc |V|

X cancel | [ & Back ‘ [ W il ]

FIGURE 8.11

Zooming in on your actual location

mezone

=~
( Use the left mouse button to zoom in on an area of the map and select a time zone.
Use the right mouse button te zoom out.

Time Zones

(I : D]

America/New_York

selection

America/New_York | ~|

X Cancel | I @ Back ‘ ‘ & Forward ‘
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FIGURE 8.12

Congratulations!

The Timezone map may not include the city that you actually live in. For example, I live near Pittsburgh,
Pennsylvania, which (for some odd reason) isn't considered a major city, so I typically choose the nearest
“real” city, which is New York City. Once you've selected the nearest city to your actual location (or any city
in the same time zone as yours), click Forward to proceed. The panel shown in Figure 8.12 displays.

Evolution Setup Assistant

Congratulations, your mail configuration is complete.

You are now ready to send and receive email
using Evalution.

Click "Apply" to save your settings.

‘ X cancel I I 4 Back | l o Apply I
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As you might gather from the panel shown in Figure 8.12, setting your time zone concludes setting up your
initial mail account in Evolution. To save your settings, click Apply. Once you apply the current settings,
you're ready to check your mail for the first time and begin using Evolution in general, as explained in the
remainder of this chapter.

I Unlike many e-mail clients, Evolution enables you to simultaneously send and receive mail for
multiple e-mail accounts. Each e-mail address has an associated server (and protocol) from
which to read mail and another through which to send outgoing mail. You can define other e-mail accounts
using Evolution’s Preferences dialog, which you can display by selecting the Preferences command from the
Edit menu. One issue with Evolution’s handling of multiple e-mail addresses is that all addresses for which
you retrieve and store mail in Evolution share the same set of folders — each individual mail address doesn’t
have its own Inbox and set of folders. However, as I'll discuss later in this chapter, you can easily use mail fil-
ters or virtual folders to provide the appearance of having a per-address Inbox, which is the next best thing
to having one.

Sending and Receiving Mail

Figure 8.13 shows the window that you'll see when starting Evolution (once you've gone through its Setup
Wizard to create an initial account). Let’s read mail!
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The primary Evolution window

Ewvolution - Inbox (1 total)

Fle Edit View Folder Message Search Help
=
@ new| v & & & = v
Send / Receive Reply Reply to Al Forward Print
& Inbox 1 total Sub]ect or Sender contains % ” | ‘ C\ear |
~ On This Computer EI @ (2] From Subject Date |~
The Evolution... WelcometoE.. Sep 07 2005
[ODrafts
)junk
I > outbox
A i) &
[ [ Mail ] From: The Evolution Team <evolution@novell.com=> E
o: Evolution Users <evolution@novell.com>
[ % Contacts \ Subject: Weleome to Evelution! ]
Date: 7 September 2005 14:45:00 +0300 (07:45 EOT)
‘ [l calendars ‘
= The Evolution Team is proud
[ Memos \ to welcome you to Evolution,
a complete system for (@
= s 4
‘ Tasks ‘ managing your ;

To read your mail, click Send/Receive in the Evolution toolbar. Evolution prompts you for your password,
contacts the remote mail server, and begins retrieving your mail. As it retrieves your mail (and sends any
outgoing mail), Evolution displays a progress dialog, as shown in Figure 8.14.

FIGURE 8.14

Evolution’s e-mail progress bar

Send & Receive Mail

& wvonhagen@vonhagen.org (pop) : mail vonhagen.org !l ‘ ‘m

Getting message 3 of 53
@ smtp : mail vonhagen.org

[P

complete

| ¥ cancelal |

Once Evolution retrieves your incoming e-mail and sends any queued outbound mail, the progress dialog
closes and Evolution updates its internal information about the state of the various mail folders on your sys-
tem. To read your new mail, select your Inbox from the navigation pane at the left, and select any of the
new mail messages to display that message, as shown in Figure 8.15.

Any folder shown in bold in the pane at the left is a folder that contains a message that is currently identi-
fied as being unread. You'll notice that the Evolution title bar displays the number of unread messages in
your Inbox, as does the number in parentheses beside the Inbox folder in the navigation pane at the left.
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Displaying a new message

1

@ |~ | 2 8 @ ;
| Send/Receive Reply Reply to Al Forward Print Delete Junk
Inbox 65 total, 83 unread | Subject or Sender contains # H | | clear |
= On This Computer < =® e P LT _ Subjeet | e
ry 2] Mark Phippard <mark...  Re: [PATCH] #7 0S400... Yesterday 8:11 PM
SRERRLSER...  £FFUSDEEN  vesterday 6:39 PM
([@Drafts | ubuntu-users-request@... ubuntu-users Digest, V... Yesterday 8:49 PM
E)unk tuhs-request@minni... TUHS Digest, Vol 28... Yesterday 9:00 PM
B outbox Bruce Elrick <bruce... Re: Prototype Big ... Yesterday 9:19 PM
3akamuTe npobHyo ... -SPAM-(9.2): BaMm H... Yesterday 7:37 AM =
Sent
@ Trash From: ubuntu-users-request@lists.ubuntu.com
= §earch Enldars [+ Reply-To: ubuntu-users@lists.ubuntu.com

)

Subject: ubuntu-users Digest, Vol 18, Issue 263
Date: Sat, 25 Feb 2006 01:49:39 +0000 (Fri, 20:49 EST)
& Contacts Send ubuntu-users mailing list submissions to
B calendars ‘ To subscribe or unsubscribe via the World wide Web, wisit
https://lists.ubuntu.com/mailman/listinfo/ubuntu-users
B Marmos or, e shatl, eandse message with sibjsctsor body: Theln® i
Tasks

Evolution - Inbox (65 total, 63 unread)

Fle Edit View Folder Message Search Help

To: ubuntu-users@lists.ubuntu.com

ubuntu-users@lists.ubuntu.com

ubuntu-users-request@lists. ubuntu.com

You can reach the person managina the list at =

[« [

The buttons in the Evolution toolbar are your key to the most common functions in Evolution:
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New: Creates a new item of any of the types of items supported by evolution: mail messages,
contacts, calendar items, memos, and tasks.

Send/Receive: Retrieves any new mail held at your incoming mail server and sends any pending
mail that you've sent.

Reply: Replies to the sender of the currently-selected e-mail message.

Reply to All: Replies to the sender of the current message and sends a carbon copy (CC) of the
mail message to anyone else who received a copy of that sender’s message.

Forward: Lets you forward the current e-mail message to a new recipient.

Print: Opens a dialog that enables you to print the current message on any printer that has been
configured on your system. (See Chapter 23, “Adding Hardware and Attaching Peripherals,” for
information on configuring printers.)

Delete: Marks the current message for deletion, which removes the message from the list of active

messages. To actually delete messages marked for deletion, you have to select the File menu’s
Empty Trash command.

Junk: Marks the current message as junk, reducing the chance that you'll receive similar messages
in the future. For more information about junk mail handling, see “Automatically Checking for
Junk Mail,” later in this chapter.

Not Junk: Enables you to identify a message that you had previously identified as junk as being
acceptable. For more information about junk mail handling, see “Automatically Checking for
Junk Mail,” later in this chapter.
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The down-arrow at the end of the Evolution toolbar indicates that other tool buttons are available, but that
the Evolution window on my screen currently isn’t wide enough to display them all. You can click on the
down arrow to select these other commands (Cancel, Previous, and Next, by default) or simply resize the
window to see these other tool buttons.

The buttons on the Evolution toolbar provide easy access to most of the commands that you'll ever need to

work with your mail. However, Evolution is a large and powerful application with many bells, whistles, and
knobs that you can turn, and deserves its own book. Luckily, Evolution also includes a great online manual
that explains the ins and outs of using all of its capabilities. To access this online help, select Contents from

the Evolution Help menu. Evolution’s online manual displays, as shown in Figure 8.16.

FIGURE 8.16
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Because this is a book on Ubuntu, not Evolution, the focus of this chapter is on helping you get started with
Evolution. Until a book dedicated to Evolution is published, Evolution’s online help and various Evolution-
related Web sites are the ultimate source of information for this e-mail client. The next few sections provide
some of my favorite tips for efficiently working with and managing your e-mail in Evolution. For additional
information, see the Web sites listed in “Additional Sources of Information About Evolution” later in this
chapter.

Sending Mail in Evolution

You can begin composing a new message in Evolution in a variety of different ways, including:

B Clicking the New button when you are viewing e-mail.
B Pressing Control-+Shift+M on your keyboard.

B Sclecting Compose new message from the Message menu.
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FIGURE 8.17

You can reply to a message that you are currently viewing by doing any of the following:

B Clicking the Reply button, pressing Control+R on your keyboard, or selecting the Reply com-
mand from the Message menu.
W Clicking the Reply to All button. Pressing Shift+Control+R on your keyboard, or selecting the

Reply to All command from the Message menu. This has the same effect as Reply if you are
the sole recipient of the currently selected message.

T If you are currently viewing a message that was sent to a mailing list to which you are a
subscriber, you can press Control+L or select the Message menu’s Reply to List command to
reply to the list rather than to the individual who posted that specific message. To follow the rules of good
Netiquette, always trim as much of the message you’re replying to as possible — especially if you’re replying
to a mailing list that you receive in digest form.

Selecting any of these options displays Evolution’s Compose Message dialog, as shown in Figure 8.17. If you
are replying to an existing message, the contents of that message are displayed in the composition window
in quoted form to provide some context for your response.
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When composing e-mail, Evolution initially displays only the From and To fields in the message header to
save space. In many cases, yow'll want to send a copy of your mail to someone else (or perhaps to another
e-mail address of yours). To display the fields of the mail header that support such additional recipients,
click the View menu and select the other fields that you want to see such as CC (Carbon Copy), BCC (Blind
Carbon Copy — one or more e-mail addresses that aren’t listed in the mail that is actually sent to the other
recipients), and so on.
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Once you've finished composing your e-mail message, click Send to send the message. This queues the
message to be sent, and you can continue working with your e-mail — while you're working, Evolution
contacts the remote mail server in the background and sends the message as quickly as it can.

Setting Evolution Preferences for Sending and Viewing Mail

Two basic types of encodings are used when composing and receiving e-mail. One is plain text, which
means that your messages display as standard text that might come out of a typewriter (if you remember
what those are), with no special fonts or special formatting. The other is e-mail that is formatted as HTML,
which lets you use different fonts, special characters for bullets, and so on. Many people prefer one or the
other, and whether or not you can read mail delivered in HTML format is up to the e-mail client that you're
using (though most can, nowadays).

Whether or not an e-mail client can send mail in HTML format is a different question than
% whether you should send e-mail formatted as HTML. Many people, and many specific recipi-
ents such as mailing lists, do not want to receive or will not accept e-mail formatted as HTML.

As shown in Figure 8.17, when you first compose messages in Evolution, it uses standard text format for
your messages by default. If you want to switch to using HTML mail, you can do this in one of two ways:

B If you just want to send the current message in HTML format, select the HTML command from
the Format menu in the window where you're composing your message. Figure 8.18 shows the
same mail composition window as that in Figure 8.17, but displayed as HTML. Additional for-
matting buttons are active when sending an HTML message, enabling you to use different fonts,
different justification formats for the paragraphs in your messages, and so on.

B If you want to send all of your mail as HTML, you must set that as your preference in Evolution’s
Preferences dialog.

FIGURE 8.18

A message formatted as HTML
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Evolution provides two Preferences panels for setting how it sends and interacts with incoming mail that is
formatted as HTML. These are located on the Preferences dialog’s Mail Preferences and Composer Preferences
panels. To display Evolution’s Preferences dialog, select the Edit menu’s Preferences command.

To configure Evolution so that it always sends HTML mail, click Composer Preferences in the pane at the
left. The panel shown in Figure 8.19 displays.

FIGURE 8.19
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To always send HTML mail, click the checkbox beside Format messages in HTML. When you close
Evolution’s Preferences dialog, this will become the default format for all new messages that you create.

To set the options for how Evolution handles HTML-formatted mail that you receive, click Mail Preferences
in the pane at the left and click the HTML Mail tab. The panel shown in Figure 8.20 displays.

This panel provides several options for incoming HTML mail. For example, if you are occasionally checking
your personal e-mail on a machine other than your primary home machine, you may want that to be as fast
as possible. In that case, you do not want to load images, because reading mail that contains images is
slower than plain mail because images take some time (and network bandwidth) to download. To stop
Evolution from downloading images at all, select the Never load images from the Internet radio button. If
you want to download images only from people that you know (i.e., people who are in your contacts list),
select the Load images in mail from contacts radio button. If you always want to load images, select the
Always load images from the Internet radio button.
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Options for displaying incoming HTML mail
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The panel shown in Figure 8.20 also provides a nice option for the benefit of those entities that do not want
to receive HTML e-mail, the Prompt when sending HTML... option. This causes Evolution to display a con-
firmation dialog if you are sending HTML mail to a person or mailing list that identifies itself as not wanting
to receive HTML e-mail.

Once you've finished setting Evolution’s mail preferences, click Close to exit the Preferences dialog. Most of
the preferences that you can set take effect immediately. Some may not take effect until the next time that
you start Evolution.

I Evolution enables you to customize many other aspects of how it composes new messages,
displays incoming e-mail, interacts with remote mail servers, and many more. Explaining all of

TP
these is outside the scope of this chapter, but I encourage you to explore the various panels and tabs avail-
able in Evolution’s Preferences dialog to make sure that Evolution works exactly the way that you want it to.

Undeleting Mail Messages

Like files deleted on DOS and Microsoft Windows systems, e-mail messages that you delete aren't immediately
purged, but are just marked for deletion when you explicitly empty the Trash or exit Evolution (if you've con-
figured Evolution to do that).

If you accidentally delete an e-mail message and would like to get it back, you can deselect the View menu’s
Hide Deleted Messages option. After selecting this option, the titles for messages that are marked for dele-
tion are shown with a line through them, as shown in Figure 8.21.

229



=178 Ubuntu for Desktop Users

Showing mail messages that are marked for deletion
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You can undelete any mail messages that are currently marked for deletion by selecting the message title
and selecting the Edit menu’s Undelete message command.

Creating and Using Mail Folders

After sending and receiving a fair amount of e-mail, your Inbox will become pretty cluttered and you’ll find
it hard to locate a specific message even though Evolution provides some nice options for locating specific
messages above the window where your Inbox is displayed. But why search for something if you can organ-
ize things better in the first place? The list of mail folders that Evolution provides by default is always dis-
played in the navigation pane at the left of your mail Evolution window, but Evolution also makes it easy for
you to create your own custom folders to better (and permanently) organize your mail.

Evolution creates the following folders for you during its configuration process:

B Inbox: The folder in which incoming mail is deposited when read from your mail server.

B Drafts: A folder in which you can put mail messages that you're working on but which have not
yet been sent.

B Junk: A folder that holds messages that have been identified as junk messages by Evolution’s
junk-mail scanner. For more information about this folder and junk mail in general, see
“Automatically Checking for Junk Mail,” later in this chapter.

B Outbox: A temporary location where mail that you have sent is stored before it is actually sent to
your outgoing mail server.

B Sent: A folder that, by default, holds copies of outgoing mail that you have sent, so that you have
a record of their contents.

B Trash: A folder that contains messages slated for deletion when you explicitly empty the Trash or
exit from Evolution (if you've configured your Evolution preferences to perform that action).
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With the exception of your Inbox, mail folders are listed alphabetically. Your Inbox is always the top folder
in Evolution’s navigation pane, so that it is always easy to find.

You can create a new mail folder by doing either of the following:

B selecting New from the Folder menu

B right-clicking the folder or location in which you want to create the new folder and selecting New
Folder from the pop-up menu

After performing either of these actions, a dialog like the one shown in Figure 8.22 displays.

FIGURE 8.22
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In this dialog, you can navigate to the location where you want to create the mail folder, enter the name of
the new folder, and click Create.

Creating special-purpose mail folders makes it easy to organize your mail so that your Inbox contains only
a minimum number of messages — often, only new ones. Mail folder can be hierarchical —in other words,
the folder can also contain other folders. For example, I typically create a Friends folder with subfolders
that correspond to each of the people that I regularly communicate with. Once I've read or responded to a
message, [ put it in the appropriate folder. This makes it easy to review my correspondence with specific
people without having to sift through many unrelated messages.

Using Search Folders

In addition to standard mail folders for organizing your mail, Evolution was the first mail client to introduce
the idea of search folders for viewing related groups of mail messages. Standard mail folders actually hold
mail messages — search folders are like an index or table of contents to a group of related messages that
contains pointers to those message rather than the messages themselves. This makes it easy to store your
messages in explicit mail folders but use virtual folders to give you alternate views of your mail folders.
Search folders were known as vfolders or virtual folders in older releases of Evolution.
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As an example, suppose that you subscribed to various mailing lists about different Linux distributions and
types of Linux filesystems, and organized your incoming mail based on the name of the mailing list. Suppose
that you also wanted to be able to examine all of the messages about a specific type of filesystem, regardless
of which list they were posted on. You could always create a mail filter (as explained in the next section) to
file the messages according to the mailing lists that they arrived on and copy them to a filesystem-specific
folder, but that would eventually end up wasting a significant amount of space. Evolution’s search folder con-
cept to the rescue —it is easy to create a search folder that simply contains pointers to all of the matching
messages without duplicating them.

Like most tasks in Evolution, there are a variety of ways to create a new search folder. These include the
following:

B Right-clicking on the Search Folders item in the navigation pane and selecting the New Folder
command from the pop-up menu.

B Right-clicking on the heading on any sample message that satisfies the criteria for the search
folder that you want to create, selecting the Create Rule From Message submenu, and selecting
any of Search Folder from Subject, Search Folder from Sender, Search Folder from Recipient, or
Search Folder from Mailing List. (The last only displays if you select a message that Evolution can
recognize as having been sent to a mailing list.) Each of these menu commands creates an initial
search folder based on searching the specified portion of that mail message, which you can retain
as is or further customize.

B Selecting the Edit menu’s Search Folders command and clicking Add to create a new search
folder.

B While any sample message that satisfies the criteria for the search folder that you want to create
is highlighted, selecting the Message menu’s Create Rule submenu, and selecting any of Search
Folder from Subject, Search Folder from Sender, Search Folder from Recipients, or Search Folder
from Mailing List. (The last only displays if you select a message that Evolution can recognize as
having been sent to a mailing list.) Each of these menu commands creates an initial search folder
based on searching the specified portion of that mail message, which you can retain as is or fur-
ther customize.

Performing any of these actions displays a dialog like the one shown in Figure 8.23 that contains any initial
criteria implied by the command that you selected.

Once this dialog displays, you can specify a name for the search folder and add or refine the selection crite-
ria for the search folder in the same way that you create filter rules for incoming mail, as explained in the
next section. The primary difference between search folder and filter rule creation lies in the bottom half of
the dialog shown in Figures 8-23 and 8-24, which (for search folders) identifies the location(s) that the
folder should search for matching messages. You can specify that only certain folders be searched by click-
ing add and selecting their names, or you can select With all Local Folders to include messages from any
folder, or With all Local and Remote Folders to search the server-side, remote folders supported by mail
protocols such as IMAP. Figure 8.24 shows a search folder that has been defined to search only a specific
set of local folders.

Once you're finished fine-tuning the rule that messages must match to be included in your new search
folder, click OK to close this dialog and return to Evolution. The search folder is created under the Search
Folder item in Evolution’s navigation pane, and contains pointers to any existing messages that match the
specified criteria.
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Creating a new search folder
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FIGURE 8.24

A search rule associated with specific local folders
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Filtering Incoming Mail

We all receive a significant amount of e-mail nowadays, some of which we actually want to receive. It’s a sad
fact of modern Internet life that all of us receive a significant amount of SPAM or junk mail. These are essen-
tially equivalent terms for mail that we didn’t ask for, but which is either broadcast to collections of randomly
generated e-mail addresses or perhaps sent to us directly if we were unlucky enough to get our e-mail
addresses included on one of the lists that some companies, and certainly spammers, sell to each other.

Evolution provides two sophisticated features for automatically analyzing incoming mail and performing
specific actions on mail messages that match these criteria. In the case of legitimate mail, Evolution enables
you to create powerful filtering rules that can automatically file incoming mail in appropriate folders. Mail
filters can also discard incoming messages from known spam sites, messages that contain words that only a
spammer would use, or messages that match any other criteria that you define as SPAM.

In addition to making it easy for you to create powerful filtering rules, Evolution can also be integrated with
other free Linux software that uses different approaches to identify SPAM and junk mail and automatically
move it to your Junk folder. You can then quickly scan your Junk folder occasionally to see if all the mail in
there is indeed junk and, if so, you can easily delete it without having to read it.

The next two sections explain how to create your own filter rules and how to install the software required
for junk mail processing in Evolution on Ubuntu systems.

Automatically Processing Incoming Mail

To expand on the definition of filtering given in the introduction to this section, filtering e-mail means to
analyze its contents based on various criteria and to use the results of that examination to perform some
action regarding that message. Message filters are typically applied to incoming messages that are stored
locally — if you want to apply message filters to messages stored in remote folder (such as you Inbox on an
IMAP server), you must specify that as an option when creating your account, as shown in Figure 8.7.

Like most tasks in Evolution, there are several ways to create a new mail filter. These include the following:

B Right-clicking on the heading on any sample message that satisfies the criteria for the message fil-
ter that you want to create, selecting the Create Rule From Message submenu, and selecting any of
Filter on Subject, Filter on Sender, Filter on Recipients, or Filter on Mailing List. (The last only
displays if you select a message that Evolution can recognize as having been sent to a mailing list.)
Each of these menu commands creates an initial message filter based on the specified portion of
that mail message, which you can retain as is or further customize.

B Selecting the Edit menu’s Message Filters command and clicking Add to create a new message filter.

B While any sample message that satisfies the criteria for the search folder that you want to create is
highlighted, selecting the Message menu’s Create Rule submenu, and selecting any of Filter on
Subject, Filter on Sender, Filter on Recipients, or Filter on Mailing List. (The last only displays if
you select a message that Evolution can recognize as having been sent to a mailing list.) Each of
these menu commands creates an initial message filter based on the specified portion of that mail
message, which you can retain as is or further customize.

Performing any of these actions displays a dialog like the one shown in Figure 8.25 that contains any initial
criteria implied by the command that you selected.



Reading and Sending Mail with Evolution m

FIGURE 8.25
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When creating a message filter, the default action to perform on matching messages is to move that message

to a specified folder. To identify that folder, click <click here to select a folder> and locate the target folder
in the navigation dialog that displays.

Evolution provides a very sophisticated set of possible ways of matching messages in a message filter. The
following are the portions of the message that you can match and the comparison operators that you can

use. These correspond to the contents of the drop-down menus you see when clicking on the first two but-
tons when creating or editing a rule:

B You can examine the following portions of a mail message when creating a rule: Attachments,
Date Received, Date Sent, Expression, Follow Up, Junk Test, Label, Match All, Message Body,

Mailing List, Pipe to Program, Recipients, Regex Match, Score, Sender, Size (KB), Source Account,
Specific Header, Status, and Subject.

You can analyze those portions of an e-mail message using the following comparison operators:
Contains, Does Not Contain, Does Not End With, Does Not Sound Like, Does Not Start With,
Ends With, Is, Is After, Is Before, Is Greater Than, Is Less Than, Is Not, Returns Greater Than,
Starts With, Sounds Like, And Starts With. Some of these operators can only be used when exam-

ining specific portions of a mail message. As an example, the “Is After” And “Is Before” operations
can only be used with dates.

When creating a rule for matching a filter, you can select any of the items in the first and second columns, in
any combination. Not all of the items in the second column are available for all types of match conditions —

for example, options such as is greater than and is less than only apply when you are checking a match con-
dition, such as Size, that has a numeric value.
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As an example of using match conditions for filter rules, to create a rule that matches when a recipient of an
e-mail message was ubuntu-users@lists.ubuntu.com, you would select Recipients from the first
drop-down menu in the dialog shown in Figure 8.25, is from the second drop down rule menu in that
Figure, and enter ubuntu-users@lists.ubuntu.com in the text area at the right to complete the rule.

When creating match rules, the most important control to set is whether a message must
match only one (or more) of the specified criteria, or whether the associated operations will

be performed only if the message matches all of the specified criteria. This can be the difference between a
successful rule and one that doesn’t work as you intended. This is controlled by the Find Items control,
shown in the upper-right corner of any message filter dialog, which you can set to either If any criteria are
met or If all criteria are met.

Table 8.1 shows a list of the possible operations that you can perform on messages that match any (or all) of
your filter conditions.

TABLE 8.1

Operation

Actions to Perform on Matching Messages

Action

Adjust Score

Select value from 3 to -3 or enter number to add.

Assign Color Select color.

Assign Score Select value from 3 to —3 or enter number.
Beep N/A.

Copy to Folder Select folder.

Delete N/A.

Move to Folder

Select folder.

Pipe to program

Select program.

Play Sound

Select sound file.

Run program

Select program.

Set Status

Select from Replied to, Deleted, Draft, Important, Read, and Junk.

Stop Processing

N/A.

Unset Status

Select from Replied to, Deleted, Draft, Important, Read, and Junk.

In Table 8.1, column one is the action that you want to perform, and column two enables you to specify the
value for that operation. For example, if you want to move a message to a specified folder after matching a
filter rule, you would select the Move to Folder operation from the first drop-down menu in the Then por-
tion of the rule, and click <click here to select a folder> to identify the target folder for that operation.

As an example of creating the Then portion of a filter rule, I'll continue with the example of messages whose
recipients match ubuntu-users@lists.ubuntu. com. Assuming that I want to move such messages to
their own folder, I would click Move to Folder from the drop down menu in the first column and then navi-
gate to the correct target folder. I could also add extra actions, such as Setting the status of the message to
Read (otherwise the folder will show up in bold, indicating that it contains one or more unread messages),
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and conclude the rule with a Stop Processing instruction, which ensures that no other filter rules will be
applied to the current message. This generally expedites messages filtering, because once a rule matches
a message, no other analysis of that message is performed and Evolution moves on to checking the next
message.

Automatically Checking for Junk Mail

Evolution’s ability to filter e-mail messages based on criteria that you can define is powerful, but requires
that you create a potentially huge number of rules to catch all of the SPAM and other junk mail that you
may receive. Luckily, Evolution also supports the integration of external applications that can analyze mes-
sages and identify them as junk if that's the case. Popular examples of this sort of junk e-mail filter applica-
tion are SpamAssassin (http://spamassassin.apache.org/) and Bogofilter (http: //bogofilter
.sourceforge.net/).

Evolution includes a plug-in for SpamAssassin, which will automatically execute the SpamAssassin program
and apply it to incoming mail. Because SpamAssassin has special licensing requirements, the Ubuntu folks
do not include SpamAssassin as part of a default Evolution installation. To install SpamAssassin on your
system, you must manually enable the officially unsupported Universe repository and use Synaptic Package
Manager or apt-get to install SpamAssassin to enable Evolution’s default Junk mail filtering. I describe
enabling different repositories and installing custom software packages in Chapter 20, “Adding, Removing,
and Updating Software.”

Once you have downloaded and installed SpamAssassin, check Evolution’s plug-in list to make sure that
SpamAssassin integration is active. To do this, select Plugins from the Edit menu to display the Plugin
Manager dialog, shown in Figure 8.26.
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Once this dialog displays, scroll down to the SpamAssassin junk plug-in entry and make sure that it is
enabled. Click OK after verifying this and enabling this plug-in, if necessary.

Once you install SpamAssassin and make sure that it is enabled, clicking the Junk button in the Evolution
toolbar will identify the currently selected message as junk and will mail it to your Junk folder. Subsequent
messages that you receive, which are conceptually similar to that message, will automatically be identified
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as junk and also moved to the Junk folder. You should check the Junk folder periodically, verify that all of
the messages that it contains are actually junk mail, and delete those messages. If you see messages classi-
fied as junk that are actually valid messages, select those messages and click the Not Junk button in the
Evolution toolbar to make sure that similar messages are not categorized as junk. Over time, you will see
that Evolution’s support for junk mail filtering does a good job of identifying SPAM and other junk mail,
saving you lots of time that would otherwise be spent examining such messages for criteria that you could

use to manually filter out those e-mail messages.

J‘ »jateme If you are having problems installing or using SpamAssassin, make sure that Evolution’s
LS BogofFilter plug-in is not enabled on the Edit = Plugins dialog. This conflicts with
SpamAssassin and can cause problems.

¥

Additional Sources of Information
About Evolution

Don't get your hopes up, Charles Darwin fans! This section discusses other sources of information about the
Evolution PIM/e-mail application, not the theory of Evolution.

Because the Evolution application is generally very popular and is the default e-mail application on most
GNOME-based systems (such as Ubuntu), there are a good number of Web sites that can provide you with
additional information about using Evolution, as well as mailing lists that you can join to ask questions, file
problem reports, and so on. Some of my favorites are the following:

B Evolution Forums (http://nabble.com/Gnome---Evolution-£1297.html): If you pre-
fer to use a forum interface instead of a mailing list, Nabble provides a great collection of forums
that present the various Evolution mailing lists in a user-friendly forum format. Messages posted
to these forums go directly to the associated mailing list.

B Evolution IRC Channel: If you're a fan of Internet Relay Chat and have a client handy (such as the
XChat-GNOME IRC client that is provided with Ubuntu), you can discuss developing and using
Evolution in the #evolution channel on irc.gimp.org. You should lurk for a little while before
broadcasting your questions, just to get a feel for the channel and to reduce your chances of being
flamed if you ask “the wrong question” or one for which an answer is readily available in the doc-
umentation or elsewhere.

B Evolution Mailing Lists: You can subscribe to a general mailing list for Evolution users (known
as the evolution-list — catchy, no?) at http://mail.gnome.org/mailman/listinfo/
evolution-1list, and you can also subscribe to a more advanced Evolution hackers list
(evolution-hackers) at http://mail.gnome.org/mailman/listinfo/evolution-
hackers. For general information about all GNOME-related mailing lists, see http://
mail.gnome.org/mailman/listinfo/.

B Evolution Project Home Page (http://gnome.org/projects/evolution): This is the home
page of the Evolution project, and as such is the definitive starting point for looking for additional
information about Evolution, the source code for the latest version of Evolution, and so on.

B Evolution Wiki (http://go-evolution.org/Main_Page): This is a great site for informa-
tion about the current release of Evolution and for getting insights into (or making suggestions
for) the capabilities that will be present in upcoming versions of Evolution.

Any reasonable Internet search engine will display many more sites with information about Evolution, but
these are the primary official conduits for Evolution information.
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Summary

This chapter explained how to configure and use Evolution, a powerful e-mail client and Personal
Information Manager, focusing on the e-mail aspects of Evolution. Evolution is a great e-mail client that
supports all popular e-mail protocols and provides unrivaled connectivity to specific types of mail servers
such as Microsoft Exchange e-mail servers.

Reading and sending e-mail is one of the most common tasks that anyone does with their personal com-
puter nowadays. Equally common is surfing the Web, which is explained in the next chapter. To satisfy
your Web surfing requirements, Ubuntu automatically installs the Firefox Web browser, the most powerful,
extensible, and just plain fun Web browser available today.
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ike all open source software, many Web browsers are available for installa-

tion on your Ubuntu Linux system. Desktop systems such as GNOME and

KDE both have multipurpose object browsers (Nautilus and Konqueror,
respectively) that can also browse Web pages and are fine for that purpose if you
want to learn only one tool and use it for almost everything. However, Ubuntu
installs the Mozilla project’s Firefox browser as its default Web browser for a good
reason — it’s the best Web browser available on Linux systems (and on any other
system too, IMHO). Firefox is the most popular open source browser available
today, and is the only browser in the last decade or so to have actually taken mar-
ket share away from Internet Explorer. Many of the innovations that Microsoft
Windows users are looking forward to in upcoming releases of Internet Explorer
were first introduced in Firefox and have been present for quite a few versions.

This chapter starts out with a bit of history that explains what a long strange trip
it's been for Firefox, and then discusses how to start, configure, use, and cus-
tomize Firefox.

A Quick History of Firefox

Firefox has what is perhaps the best possible pedigree in Web browsing history —
it is the latest descendant of the original Mosaic Web browser, the original graphi-
cal Web browser for Unix systems. Mosaic was created in 1992 at the National
Center for Supercomputing Applications (NCSA) at the University of Illinois at
Urbana-Champaign.

For a quick history of the World Wide Web, see the section of
Chapter 26 entitled “World Wide Web 101.”

As the Internet boom unfolded around the Web and its killer application, the
graphical Web browser, much of the team that developed Mosaic left the NCSA
to found Mosaic Communications Corporation, including the leader of the team,
Marc Andreessen. Because of issues with NCSA over the Mosaic name, Mosaic
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Communications Corporation quickly became Netscape Communications Corporation, and their fledgling
browser product became known as Netscape Navigator. Early versions of Netscape Navigator were available
by mid-1994, with the first official release occurring near the end of the year.

In one of the incestuous twists of fate that make hi-tech history interesting, a company named Spyglass, Inc.
licensed the Mosaic technology and trademarks from the University of Illinois and used it to develop their
own Web browser, Spyglass Mosaic for personal computer systems running Microsoft Windows. Spyglass
then eventually licensed the source code for Spyglass Mosaic to Microsoft, where it became the basis for
Microsoft’s Internet Explorer.

Back to the somewhat biblical history of Firefox. Netscape Navigator was merely a Web browser, and the
growing legions of Internet fanatics clamored for other Net-related applications. Demand for other Net-
related applications, such as mail clients and Web page composition tools, led Netscape to make Netscape
Navigator a part of their new Netscape Communicator Suite.

Internet Explorer quickly began to take over the browser market from Netscape — after all, it came free
straight from the mother ship on every Microsoft Windows desktop system, and its accompanying Web
server product, Internet Information Server that was included for free with every Microsoft Windows server
system. By 1998, Netscape Communications Corporation was essentially dead as a stand-alone entity,
though it was acquired by America Online (AOL) for a surprising $4 billion.

Netscape’s last gasp as a stand-alone entity was to found the open source Mozilla project, donate the Netscape
Communicator source code, and create an accompanying Mozilla Organization. Both were chartered with
stewarding the creation of the next-generation Internet suite for Netscape. Mozilla was the original code
name for the Netscape browser throughout its creation, and an accompanying red dragon was a popular
decoration at Netscape. The Mozilla project, often flamed for disorganization, eventually stabilized and
modularized its code base, and continues to form the basis of a Netscape browser that is available at www
.netscape.com and is still under development today.

Meanwhile, the Mozilla project began to create its own Web browser product. This browser was originally
named Phoenix, and then Firebird, both of which had naming conflicts with existing applications, so the
browser eventually settled on the name Firefox.

Throughout its history, Firefox has introduced features that we all take for granted nowadays, such as an
integrated pop-up blocker, a customizable toolbar, a sidebar, integrated searches on the toolbar, graphical
cookie management, a download manager, customizable themes, the ability to easily add external browser
extensions, and tabbed browsing.

Though Firefox (and its sibling Thunderbird e-mail client) are the primary products of the
Mozilla Foundation, other, related applications are still under development and available. The
most interesting of these is the SeaMonkey project, a suite of Internet applications based on the original
Mozilla Application Suite, the descendant of the Netscape Communicator. The SeaMonkey project includes a
Web browser, an e-mail and newsgroup client, and IRC chat client, and a tool for composing HTML Web
pages. SeaMonkey is available at www.mozilla.org/projects/seamonkey.

Starting Firefox

You can start Firefox manually in a variety of different ways:

B By clicking the Firefox Web Browser icon in the GNOME toolbar at the top of the screen, shown
in Figure 9.1. This is the easiest and most common way to start Firefox.
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B By selecting Firefox Web browser from the Applications = Internet menu.

B By typing the firefox command in a GNOME Terminal or xterm window and pressing return.

Ubuntu’s GNOME desktop is also preconfigured to start Firefox for you if you click on a URL (Uniform
Resource Locater) in an e-mail reader or another Internet-aware application.

FIGURE 9.1

The Firefox icon on your GNOME desktop

Firefox icon

43 Applications Places System £|Q i sun Aug 13, 5:00 PM [9]]

After you start Firefox for the first time, a screen such as the one shown in Figure 9.2 displays, showing the
default home page, which displays a “welcome” page and provides general information about the Ubuntu
release that you're running. If you've started Firefox for the first time by clicking on a URL in another appli-
cation, the Web page corresponding to that URL displays.

FIGURE 9.2

Starting Firefox for the first time
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Welcome to Ubuntu 6.06 LTS!

The Ubuntu project is bullt on the ideas enshrined in the Ubuntu philosophy:

that software should be available free of charge, that software tools should be
usable by people in their local language, and that people should have the mi
freedom to customize and alter their software in whatever way they need.

Getting Help with Ubuntu:
There are many ways to get help with Ubuntu

Access Ubuntu's guides and documentation by selecting "Help" from your
System menu. You can also find help from the official Ubuntu documentation

[

Done

Most people configure Firefox (or any Web browser, for that matter) so that it starts up on a Web page of
their choosing, referred to as your home page. I'll explain how to configure that later in this chapter — for
now, let’s explore the meaning and use of the different parts of any Firefox window.
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The Firefox User Interface

Though most Web browsers look and work approximately the same nowadays, this section provides an
overview of the different portions of a Firefox window, just in case you're lucky enough to be running
Ubuntu on your first computer. If you're already comfortable with Web browsers and graphical applications
in general, feel free to skip this section entirely or skip ahead to the section entitled “Special and Not-So-
Special Firefox Features” to get an overview of some of the special capabilities available in Firefox that may
not have been available in Web browsers that you've used previously.

Standard Parts of a Firefox Window

Figure 9.3 shows a sample Firefox screen, showing the different portions of a standard Firefox window.

FIGURE 9.3

Different portions of a Firefox window
Status Bar

Main Window

Tabs

Bookmarks Toolbar

Navigation Toolbar

Menus Search Toolbar
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[ | | welcome to Ubuntu 6.06 LTS! | LI Bill's Mini-Portal |

8

Bill's Miniature Portal

I'm tired of crappy portals that contain ads, keep changing their terms of
"service", and never really do what I want anyway. Here are my own favorite links.

e Pgh. Post-Gazette

e USA Todav

e Moscow Times

e Pravda

e Maine Today Morning Sentinel
e Maine Coastal Journal =
o USA Today Markets

» MSNBC Science News
e Linux Today

¢ Linux Planet

e Open Darwin

e ComputerWorld

e SlashDot

Done

[4]
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These different areas provide the following functionality:

B Menus: Displays a drop-down menu of related commands when you position the cursor over any
of the items in this area and click on them.

B Navigation Toolbar: Displays icons that control the Web page displayed in the main Firefox win-
dow. By default, the Navigation toolbar also provides quick access to the Google search engine.

B Bookmarks Toolbar: Provides quick access to selected bookmarks that are more frequently vis-
ited than the standard bookmarks saved on the Bookmarks menu.

B Tabs: Represents different Web pages that you are currently visiting. By default, this portion of the
screen displays only if you are currently visiting more than one site, though this is configurable.

B Main Window: Displays the contents of the Web page that you are currently visiting.

B Search Toolbar: Displays commands that enable you to search for specific text in the Web page
that you are currently visiting. This portion of the screen displays only if you have previously exe-
cuted a Search command.

W Status Bar: Provides summary information about Firefox’ retrieval of the Web page that you are
currently visiting. Icons at the right end of this page display status information about that page if
indexing is enabled, an RSS feed is available on that page, the page is retrieved through a secure
connection, and so on.

As I'll explain later in this chapter, you can configure many of these items — what they contain (Navigation
Toolbar, Bookmarks Toolbar), how they look (by using custom themes), and whether they display at all
(Navigation Toolbar, Bookmarks Toolbar, Status Bar).

Using the Mouse in Firefox

There’s nothing different about using the mouse in Firefox than in any other graphical application except
for the contents of any menus that pop up in response to a right-click. However, if you're new to graphical
applications, lets review. On a standard three-button mouse, clicking (pressing and releasing) a mouse but-
ton does the following:

B Left Button: Selects something. Left-clicking on a menu displays that menu and left-clicking on an
item from that menu selects a command or submenu. Left-clicking on a button in the Navigation
toolbar executes the command associated with that button or, in the case of the Google toolbar,
positions the cursor so that you can specify what you want to search for. Left-clicking on a portion
of a Web page performs any action associated with that area— following a hyperlink, displaying a
larger graphic, submitting a form, and so on.

B Middle Button: Depending on where you click, middle-clicking can open a hyperlink in a new
tab, paste selected text into a selected text area, and so on

B Right Button: Displays different menus depending on what you right-click on. These are known as
context-sensitive menus for this reason. Figure 9.4 shows two context-sensitive menus from Firefox:
The menu at the right displays if you right-click on the background of the current Web page, while
the menu at the left displays if you right-click on a hyperlink in the current Web page. (By the way,
you can't get both of these context menus to display at the same time as this figure might suggest.)

Context-sensitive menus such as those shown in Figure 9.4 can be customized by adding Firefox extensions
that have associated menu items, as explained in the section entitled “Adding Firefox Extensions,” later in
this chapter. You can even customize how the mouse behaves to some extent by adding Firefox extensions
that tell Firefox to perform specific actions when specific types of mouse movements occur.
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FIGURE 9.4

Context-sensitive menus from Firefox
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Special and Not-So-Special Firefox Features

If you're

familiar with the vanilla Web browsers installed with other operating systems, such as Internet

Explorer on Microsoft Windows and earlier releases of Mac OS X, Firefox provides the same capabilities as
those browsers and adds a few powerful, exciting capabilities. Some of the most interesting features first
added by Firefox and standard browser capabilities that aren’t active by default in Firefox are the following:
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Tabbed Browsing: Enables you to open multiple Web pages simultaneously without creating sep-
arate windows for each. Each Web page that is currently open is represented by a separate tab,
which displays above the portion of the screen that shows the current Web page. You can quickly
and easily switch between these Web pages by clicking on the appropriate tab. This feature is so
useful that it has been incorporated into most other modern browsers — for example, Microsoft
added this capability in Internet Explorer 7, and this feature is also available in Mac OS X’s Safari
browser. To close a selected tab, click the red “X” icon at the top right of the Tab display area.

Sidebars: Provide easy navigation through a given list of Web pages. Firefox provides two differ-
ent sidebars, one displaying your bookmarks and a second that provides a list of the Web pages
that you have visited recently (known as a history sidebar). These sidebars aren’t turned on by
default in Firefox, but you can easily activate whichever you prefer by selecting Bookmarks or
History from the View = Sidebar menu. Figure 9.5 shows Firefox with the Bookmarks menu dis-
played. To close a sidebar, click the red X’ icon at the top right of the sidebar.

Built-in Popup Blocking: Prevents sites from displaying annoying pop-up windows unless you
specifically authorize a site to display them (or you disable this feature entirely). Figure 9.6 shows
the banner that displays when Firefox blocks a pop up. You can click the Preferences button in this
banner to customize how Firefox handles popups from the current site, or in general. If this banner
displays and you don't want to change anything, you can close it by clicking the red ‘X’ icon at the
right of this banner. Customizing how Firefox handles popups is explained later in this chapter.
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FIGURE

The Bookmarks Sidebar in Firefox
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The pop-up blocking banner in Firefox
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Live Bookmarks: Provide a special type of bookmark that is dynamically constructed from an
RSS feed provided by a specific site. Creating live bookmarks is explained later in this chapter.

247




Part 1l
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Firefox is a powerful, flexible Web browser with all of the features that you’d expect in any modern Web
browser, and then some. You could easily devote an entire book to exploring each and every menu and
Firefox feature, but I see the publishers of this book waving their arms frantically and saying “Not here!”
So I'll agree with them, and just encourage you to explore the various Firefox menus and the hundreds of
available themes and extensions (some of which are discussed later in this chapter).

Configuring Firefox

Firefox is extremely configurable, and provides enough knobs to turn that you could probably spend as
much time tweaking your configuration and enhancing Firefox as you can in actually using the browser.
Luckily, books such as this one and Firefox’s own documentation can help make sure that you spend more
time browsing than fine-tuning. Firefox provides great online help at www.mozilla.org/support/
firefox/, which includes a tutorial that will walk you through its most popular configuration tasks.

Almost all of the permanently configurable aspects of Firefox are located in its Preferences dialog, which
you display by selecting the Preferences item from the Edit menu. Figure 9.7 shows the Firefox Preferences
panel in the version of Firefox that was current when this book was written. Yours may look slightly differ-
ent, but the core contents are the same.

The Preferences window in Firefox
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This section discusses the highlights of Firefox configuration, focusing on configuration options that you'll
eventually want to know about, regardless of whether or not you want to customize them immediately.

Setting Your Home Page

Your home page is the Web page that displays when you first start Firefox (or any Web browser). Many peo-
ple use a Web portal site of some sort, such as yahoo.com, msn.com, aol.com, or netscape.com as their
home page, others use news sites that are specific to their job or interests, and others use personally created



Surfing the Web with Firefox

Web pages on Internet sites that they have created or are affiliated with. Regardless of what you use, setting
your home page is one of the key aspects of personalizing your use of Firefox.

To set your home page in Firefox, first display the Edit = Preferences dialog. Next, click the General button
at the top of the dialog to display the pane shown in Figure 9.8.

FIGURE 9.8

The General preferences pane in Firefox
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The Home Page section at the top of this pane gives you four options for setting your home page:

B by explicitly typing a URL into the Location text area
B by clicking Use Current Page to use the page that is currently displayed in Firefox

B by clicking Use Bookmark, selecting one of your existing bookmarks from the dialog that dis-
plays, and clicking OK to close that dialog

B by clicking Use Blank Page to cause Firefox to start without displaying a specific page

Once you've used one of these mechanisms to select your new home page, click OK to close the Preferences
dialog. The home page that you specified will be displayed the next time you start Firefox.

Controlling Popups, JavaScript, and More

Firefox provides a single Preferences pane where you can configure its support for various features of mod-
ern Web pages, and how these Web features behave when enabled. You can enable, disable, or customize
the behavior of the following from a single dialog:

B Block Pop-up Windows: determines whether to block all remote sites from displaying pop-up
windows, allow selected sites to display popups, or allow all sites to display popups on your
system

B Allow Web Sites to Install Software: determines whether to prevent any remote site from
installing software on your machine, permit selected remote sites to install software on your local
machine, or allow all remote sites to install software
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B Load Images: determines whether to load all images on any Web page, load images only from the
site that actually hosts the Web page (to block ads and graphics provided by other sites), and load
images from a list of sites even if loading images is prohibited

B Enable Java: determines whether to support Java in Firefox so that remote sites can download
Java applets that will execute locally on your machine

B Enable JavaScript: determines whether to support JavaScript, which enables programmatic
content generation and window manipulation, and (if so) determines which specific features to
support

To enable, disable, or customize these content-related features, first display the Edit = Preferences dialog.
Next, click the Content button at the top of the dialog to display the pane shown in Figure 9.9.

Enabling and customizing content in Firefox
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Once this pane displays, you can select the checkbox beside the feature you're interested in tuning to enable
or disable that activity. For options that allow you to create lists of sites to be excluded from a specific set-
ting, click the Allowed Sites or Exceptions button to the right of that option, and enter the names of the
sites that you want to exclude from that setting. Similarly, support for JavaScript is usually enabled by
default in Firefox, but the dialog that displays after clicking the Advanced Settings button gives you very
fine-tuned control over the sorts of things that JavaScript-enabled Web pages can do on your system.

Once you've finished configuring these content-related features, click OK to close the Preferences dialog.
Changes to some settings will not take effect until you restart Firefox, so it’s always a good idea to exit from
and restart Firefox after changing content settings, just in case.

Configuring Your Privacy Settings

Like the Preferences pane for Content settings, Firefox provides a single Preferences pane where you can
configure various privacy settings. In the Privacy pane, different topics are organized onto separate tabs
across the center of the pane. To modify a certain privacy setting, click the tab with its name, and customize
the options displayed below the tab. Customizable privacy settings include the following:
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B History: Determines the period of time (in days) for which Firefox keeps a record of the URLs for
the Web sites that you've visited.

B Saved Forms: Determines whether or not Firefox remembers the values that you've entered when
searching for things in the search toolbar or when filling out forms on the Web.

B Passwords: Determines whether or not Firefox stores username/password pairs that you've used
to log in to different secure sites. This configuration item provides special dialogs for managing
any login/password combinations that are currently saved. (More about that later in this section.)

B Download History: Determines when the Download Manager removes the names of files that
you've downloaded from its history list. Possible values are Manually, meaning that you must
remove them yourself and they are otherwise remembered forever; Upon Successful Download,
meaning that they are removed when the download completes successfully; and When Firefox
Exits, meaning that the list of files is cleared each time you exit Firefox.

B Cookies: Determines whether or not Firefox accepts cookies in general, a list of sites excluded
from this policy, and, if so, how long cookies are retained. Cookies are encoded chunks of infor-
mation remote Web sites can set in your browser to immediately recognize you the next time you
visit. Like the Saved Passwords setting, this configuration item provides a special dialog that
enables you to manage the list of cookies that are currently stored on your system.

B Cache: Maintains the size of the cache of recently visited Web pages on your system. Caching means
to save a local copy of the HTML and graphical content of each Web page that you visit. If you revisit
a given site whose content you have cached and that content has not changed, Firefox can immedi-
ately redisplay the page from its cache rather than having to retrieve it from the remote site. This pro-
vides a tremendous performance improvement, but can use up a large amount of disk space.

Most of these privacy settings are accompanied by a Clear... button that enables you to quickly erase all of
the information associated with that privacy setting that is currently saved.

To enable, disable, or customize these privacy-related settings, first display the Edit = Preferences dialog.
Next, click the Privacy button at the top of the dialog to display the pane shown in Figure 9.10.

FIGURE 9.10

Customizing privacy settings in Firefox
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Once this dialog displays, click on the tab for the privacy-related setting that you want to customize to see
what configuration options are available. For example, Figure 9.11 shows the list of available settings asso-

ciated with Saved Passwords in Firefox.

FIGURE 9.11

Saved Password settings in Firefox
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In this case, clicking the View Saved Passwords button displays the Password Manager dialog shown in
Figure 9.12, which enables you to manually delete any username/password pairs that are currently saved

in Firefox.

FIGURE 9.12

Managing Passwords Saved in Firefox
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To remove a saved username/password pair for a specific site, highlight that entry and click Remove at

the bottom of the dialog, as my wife would probably like to do with my eBay login information. Like

most graphical selections, you can hold down the Control key while clicking on entries to select multiple
username/password pairs, or select one item, hold down the shift key, and click another to select those two
items and all of the items between those two username/password pairs. Click Close to close this dialog and
return to the Privacy Settings pane when you're done.

Once you've finished configuring your privacy settings, click OK to close the Preferences dialog. Changes
to some settings will not take effect until you restart Firefox, so it's always a good idea to exit from and
restart Firefox after changing privacy settings, just in case.

Working with Bookmarks

In a Web browser, a bookmark is a record of the Uniform Resource Locator (URL) for a Web page that
you've visited, and which you want to visit again. When you select a bookmark, Firefox goes directly to
the page that it represents —no fuss, no muss.

T If you're used to Internet Explorer, “bookmarks” is the more common term for what Internet
Explorer calls Favorites.

Bookmarks are great things, just as they are in real books. Without a bookmark, you’d have to start search-
ing a book at the beginning each time you picked it up. The same thing is true of bookmarks in terms of
Web searches — once you've found somewhere that you want to return to on the Web, its important to save
a bookmark to that location so that you can easily return there. You certainly don’t want to have to redo a
complex Web search process or Web page navigation sequence any more times than you have to— which
should be once, if you've bookmarked a page.

Firefox provides two primary locations in which to save bookmarks: a hierarchical collection of bookmarks
that you can access by selecting the Bookmarks menu, and the Bookmarks Toolbar, which is displayed directly
below the Navigation Toolbar in the main Firefox window. The Bookmarks Toolbar is designed to provide
quick access to frequently visited bookmarks, while the Bookmarks menu provides access to everything. You
can think of the Bookmarks Toolbar as the bestsellers section of a bookstore, while the Bookmarks menu is the
entire store.

Over time, most people tend to accumulate huge collections of bookmarks, which makes managing them —
and being able to find the one you want when you want it — a very critical task for continued happiness
through Web surfing. Firefox includes an excellent Bookmarks Manager that simplifies both of these tasks.
The next few sections explain how to create bookmarks in various ways, how to organize them using the
Bookmarks Manager, different ways to back up your bookmarks and even access them from other Web
browsers, and how to use an exciting feature introduced by Firefox, known as Live Bookmarks, to automati-
cally construct dynamic menus that provide an overview of selected Web sites.

Creating Bookmarks in Firefox

Firefox provides three basic ways of creating a bookmark to the page that you're currently viewing, namely by:

B pressing Control+D on your keyboard (hold down the control key and press the letter D) when
viewing that page

B right-clicking on the background of the current page and selecting the Add Bookmark command
from the pop-up menu

B selecting the Add Bookmark command from the Bookmarks menu
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You can also create a bookmark for a link on the page that you're viewing by right-clicking on the link and
selecting the Bookmark This Page command from the pop-up menu.

Regardless of the mechanism that you use to create a bookmark, creating one causes the dialog shown
in Figure 9.13 to display. The top portion of the dialog shows the name that the bookmark will have. By
default, this is the text under the link or the name of the current page, but you can change it to be some-
thing more memorable if you'd like.

FIGURE 9.13

The Add Bookmark dialog in Firefox
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The bottom portion of this dialog represents where the bookmark will be saved. You can click on this entry
to see a list of the folders that already exist in your bookmarks, or you can click the down arrow to the right
of this dialog to display a browsable dialog that enables you to select a folder within those folders as shown in
Figure 9.14, or click on the New Folder button to create a new folder in which to store your new bookmark.

FIGURE 9.14

Navigating folders when saving a bookmark
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Once you've made any modification that you want to the name of the bookmark and selected the location
where you want to store it, click Add to save the bookmark in that location. The dialog closes, and you can
now easily go to that page again by selecting the bookmark.
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Managing Your Bookmarks

Over time, most people tend to accumulate huge collections of bookmarks, which makes it harder and
harder to find the right bookmark — which somewhat defeats the idea of bookmarks in the first place. To
solve this problem, Firefox includes an excellent Bookmarks Manager that makes it easy to organize and
reorganize your valuable collection of bookmarks. To display the Bookmarks Manager, select Bookmarks
Manager from the Bookmarks menu. A dialog like the one shown in Figure 9.15 displays.

FIGURE 9.15

The Bookmarks Manager in Firefox
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The panel at right provides a hierarchical overview of how your bookmarks are currently organized, while
the panel at left provides a detailed view of the bookmarks in the folder that is currently selected. You can
move bookmarks around by dragging and dropping them (left-clicking on the bookmark and dragging it to
the new location) within either window or even between the two. You can create new folders, new book-
marks, or new separators (the lines that appear in your bookmarks menu) by selecting the appropriate loca-
tion in either panel and doing any of the following:

B selecting the appropriate icon from the top of the Bookmarks Manager
B right-clicking and selecting the appropriate command from the pop-up menu
B selecting the appropriate command from the File menu
Any changes that you make are immediately reflected on the Firefox Bookmarks menu and Bookmark

Toolbar. Once you're finished reorganizing your bookmarks, select the File menu’s Close command to close
the Bookmarks Manager.

Regardless of how you choose to organize your bookmarks, the one cardinal rule is to avoid having one
huge list of bookmarks. You probably have specific interests, and can easily store your bookmarks in folders
that represent those interests. This makes it easy to find a given bookmark, and also helps prevent you from
accidentally bookmarking the same page eleven times because you couldn’t find a specific bookmark when
you were looking for it.
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Backing Up Your Bookmarks

Because your evolving collection of bookmarks is one of the most precious things that you build up as you
surf the Net, making sure that you don’t accidentally lose them is critical. The Bookmarks Manager’s File
menu provides an Export command that enables you to save a copy of your current bookmarks in a separate
file. | tend to save my bookmarks every week or two, giving them names containing the current date, like
bookmarks-27-Jan-06.html, so that | can tell one from the other. This also makes it easy to find a spe-
cific bookmark in one of these files if you've accidentally deleted the bookmark but have some idea of the last
time that you saw it.

You can also back up your bookmarks from the command line by changing directory into the directory where
they are actually stored, which is usually in a directory whose name ends with default that is located in the
directory ~/.mozilla/firefox in your home directory. The file bookmarks.html in this directory contains
your current bookmarks.

Creating Live Bookmarks

Live bookmarks are one of the latest— and most useful — enhancements to Web surfing that have been
introduced by the Firefox team. Live bookmarks exploit a popular Web technology called RSS, which
stands for Really Simple Syndication, or Rich Site Summary, depending on who you ask. Many Web sites
today use RSS to publish a summary of recent changes to their site (known as an RSS feed), which other
sites can read and display to provide links to those changes. A live bookmark to a site is essentially a special
type of bookmark that points to the RSS feed on that site, made more usable by the fact that live bookmarks
display the headings in an RSS feed as menu items.

Sites that provide RSS feeds that can be used as live bookmarks in Firefox display a Live Bookmark icon at
the far right of their URL in the Firefox Navigation Toolbar, as shown in Figure 9.16.

To create a live bookmark, click the Live Bookmark icon in the URL for that site. The standard Add Bookmark
dialog displays, enabling you to specify where you want to create the live bookmark. The Add Bookmark dia-
log closes, and the live bookmark menu item displays. After a few seconds (the time it takes for Firefox to read
the RSS feed and create the live bookmark) you can access the live bookmark menu like any other menu in
Firefox, as shown in Figure 9.17.

TIPS

The live bookmark shown in Figure 9.17 is for the site that is currently shown in the main browser window
in the same figure. If you look closely, you'll notice that the first item on the menu is the first heading on
the page in the main browser window. As the site is updated, my live bookmark menu will automatically
update to reflect the changes to the site. What could be easier? Perhaps Firefox could also read each of those
topics and tell me which ones I should actually care about — maybe in the next release?

¥ Your Personal Toolbar is the most common location for creating live bookmarks, because they
represent an up-to-date summary of a site that you’re presumably very interested in.

F

256



FIGURE 9.16

Surfing the Web with Firefox

The Live Bookmark icon for a URL in Firefox
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FIGURE 9.17

A live bookmark menu in Firefox
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FIGURE 9.18

Enhancing Firefox

This chapter has stressed the power and usability of Firefox as it comes “out of the box.” However, Firefox
provides a final set of capabilities that make it even more interesting: You can easily add new capabilities
(known as extensions) and new ways of displaying icons, windows, menus, and so on (known as themes).
This section explains how to add each of these items to further customize your Web surfing. In many cases,
Firefox extensions provide extra capabilities that are worthy of being separate applications — but which
Firefox smoothly integrates into your existing Web surfing experience. Similarly, everyone has their own
idea of meaningful icons and appealing graphical design. Firefox themes—much like the skins that you
may be familiar with from popular audio applications such as WinAmp or XMMS — let you customize its
appearance so that it is more attractive and quite possibly more usable for you.

Adding Firefox Extensions

Adding new extensions to Firefox is easy, because Firefox will automatically download and install them for
you— but figuring out which ones you like best can be hard, because there are so many to choose from.
But that’s what the hours between midnight and 6 AM are for anyway, right?

To add new extensions, first select the Extensions command from the Tools menu. This displays the
Extensions dialog, shown in Figure 9.18, which displays a list of all of the extensions that you’ve currently
installed.

The Extensions dialog in Firefox

ﬁ English (GB) Language Pack 1.5.0.1

@ @ Find Updates | Get More Extensiol
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Once this dialog displays, click Get More Extensions in the lower right-hand corner to open a new Firefox
window that connects to Firefox headquarters at the Mozilla project and displays a page that shows all of
the extensions that are currently available, as shown in Figure 9.19.



FIGURE 9.19

Surfing the Web with Firefox m
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The menu at the right of the Firefox Extensions page lists a number of topics into which available exten-
sions are organized, making it easier to find a specific extension or an extension that is related to some
specific task that you want to accomplish in Firefox. Once you've located an extension that you want to
install, you'll see two icons below the description of that extension, one of which displays the size of the
extension, and the other which lists the versions of Firefox that this extension is designed to work with.

The extension shown in Figure 9.19, Duplicate Tab, is one of my personal favorites—it adds a Duplicate
Tab command to the pop-up menu that you see when you right-click on a tab, enabling you to clone a tab
and its current content, which is handy for drilling down on a page without losing your place or having to
bookmark the higher level.

You can click the Install Now link beside the install icon to automatically download and install the selected
extension. This displays a dialog like the one shown in Figure 9.20, in which you click Install Now to auto-
matically download and install the selected extension.

Once you've downloaded and installed an extension, the Extensions dialog updates as shown in Figure 9.21
to reflect the fact that the new extension is installed, but will not be active until after you restart Firefox.

I So many interesting extensions are available for Firefox that it’s tempting to download and

s install a huge number of them at the same time, just to see which ones you like. I suggest that
you try to control yourself and only install one or two at a time, for two reasons. First, some extensions may
conflict with others, and this can cause problems with Firefox. Second, if you install too many extensions,
it’s hard to tell which one is responsible for which changes in Firefox. This can make it tough if you want to
install the same set of extensions on multiple machines, because you may waste time installing extensions
that you don’t actually want or need.
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The software installation dialog for an extension
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FIGURE 9.21

The Extension dialog after installing a new extension
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Once you've finished installing the extensions you're interested in, close the Firefox window that displays the
extensions available from the Mozilla project, and click the close icon in the top right corner of the Extensions
dialog to close that dialog. As the Extensions dialog reminded you, it’s a good idea to restart Firefox at this
point, both to enable your new extension(s) and to make sure that Firefox still works correctly.

After experimenting with your new capabilities in Firefox, you can always uninstall an extension that you
don’t like or want by selecting the Extensions command from the Tools menu, highlighting the extension in
question, and clicking Uninstall.
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Adding New Firefox Themes

Adding new themes to Firefox is easy, because Firefox will automatically download and install selected
themes for you. Experimenting with different themes is actually somewhat easier than experimenting with
extensions, as described in the previous section, because only one theme can be active at any given time.

To add new themes, first select the Themes command from the Tools menu. This displays the Themes dia-
log, shown in Figure 9.22, which displays a list of all of the themes that you've currently installed.

FIGURE 9.22

The Themes dialog in Firefox
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Once this dialog displays, click Get More Themes in the lower right-hand corner to open a new Firefox
window that connects to Firefox headquarters at the Mozilla project and displays a page that shows all of
the themes that are currently available.

The process of browsing for and downloading new themes is essentially identical to the process for locating
and downloading new extensions (discussed in the previous section), so I won't bore you by describing it
in detail. The key difference occurs after the new theme is downloaded and installed. Because each theme
provides a complete graphical makeover for Firefox, only one theme can be active at a time. To use a new
theme, you must select it from the Themes dialog and click Use Theme, as shown in Figure 9.23.

After restarting Firefox, you'll notice that it uses the new icons, menu items, and other graphical aspects of
the new theme. Figure 9.24 shows Firefox after downloading, installing, and switching to a very popular
theme known as Noia 2.0 (eXtreme). There are obvious changes to the icons, fonts, and menus in the
Personal toolbar —all of which are improvements as far as I'm concerned. Your mileage may vary.
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FIGURE 9.23

Selecting a new theme in Firefox
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Using a different theme in Firefox
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Like extensions and the Extensions dialog, you can uninstall themes from the Themes dialog by selecting
them and clicking Uninstall. In general, it’s not a good idea to uninstall the theme that you are currently
using — use the Themes dialog to switch to another theme first, restart Firefox, and then uninstall any
theme(s) that you're no longer interested in.
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Summary

This chapter provided the highlights of configuring, using, and customizing Firefox, the most popular
browser for Linux systems and one which is growing in popularity on other types of systems such as
Microsoft Windows and Mac OS X. Firefox is the culmination of years of development and evolution in the
Web browsing and open source communities. After using Firefox for a while on Ubuntu, it’s certainly worth
installing and using Firefox on any other computer systems that you might have to use. You'll be happier
because you'll have the same browser experience no matter what system you're using, and you're certainly
not going to get any complaints from the open source community in general.

The next chapter continues to explore the basic capabilities of a default Ubuntu system by discussing how
to create and publish formatted documents on Ubuntu. Chapter 7 discussed how to use text editors on
Ubuntu, which are fine for notes or other documents that don't require font changes, style sheets, and other
fancy formatting. However, at some point, everyone wants to create fancy documents with different fonts,
different font sizes, special formatting, and so on. Chapter 10, “Creating and Publishing Documents,”
explores the free software that is available for Ubuntu and which enables you to quickly and easily produce
nicely formatted documents.
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hapter 7 discussed using text editors on Linux systems, which are fine for

creating documents if the document that you're creating is a shopping

list, TODO list, or ransom note. For more sophisticated documents, most
people nowadays expect an actual word processor, which is an application that
enables you to create documents that use multiple fonts, different typefaces
within a font (bold, italic, fixed, and so on); create billeted and numbered lists
automatically; and provide some port for page layout using whizzy constructs
such as tables, multiple columns, and so on.

This chapter explains how to do various types of word processing on your
Ubuntu Linux system. It begins by discussing the various markup languages,
which are text-format ways of creating formatted documents in a text editor on
your Ubuntu Linux system. Though somewhat old school, markup languages are
still popular, and Ubuntu supports popular, open source, markup-oriented docu-
ment production systems such as TeX, and even a clone of the venerable system
from bygone Unix days.

If you're reading this chapter and thinking, “Where the heck
does he talk about markup languages that I actually care about
I|ke HTML and XML?” I’'m sorry to disappoint you. These markup languages are
not discussed in detail in this book because they are more focused on Web site
than document creation, and because the world is already knee-deep in books
dedicated to these topics.

Next, this chapter discusses more familiar types of graphical word processors,
focusing on OpenOffice.org Writer, which is the word processing component of
the powerful OpenOffice.org suite of applications that are featured throughout
this book. OpenOffice.org is a fantastic suite of office software, and this chapter’s
discussion of using OpenOffice.org Writer should make even the most dyed-in-
the-wool Microsoft Word, Corel WordPerfect, or Mac OS X Nisus Writer user feel
right at home.

Finally, this chapter discusses desktop publishing on Ubuntu, and highlights the
excellent Scribus application. When you have to do serious, hard-core layout in
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your documents, a word processor is no longer the right tool because it doesn’t provide enough granular
control of page elements. Desktop publishing software makes it easy to create documents that contain many
different page elements, routing text from one to the other as needed, and easily inserting and manipulating
graphics to create documents that look exactly the way that you need them to. Scribus is a relatively, but
incredibly impressive young, application. Adobe InDesign, Adobe PageMaker, and Quark XPress users, hold
on to your hats, but don’t worry about your wallets — Scribus is open source!

Using Document Markup Languages on Ubuntu

Long ago, when people just used terminals, word processing meant creating documents in a text editor and
embedding special commands to tell some other application how to format your document for a specific
target printer. The format in which these documents were created is known as a markup language, of which
the most common example is HTML. Of course, HTML is designed to mark up documents that are targeted
for use as Web pages, but the same principles apply. Creating documents in markup languages is still popu-
lar in academic and publishing circles because many institutions and journals use text files in a markup lan-
guage as the lowest common denominator for submissions. This enables them to combine documents from
multiple sources into a single, stylistically consistent publication without worrying about what version of
Word everyone used, what fonts they’d used, and so on.

TeX (pronounced tech) is a typesetting program and associated markup language that is designed to produce
extremely high-quality output, especially for scientific and mathematical notation. Eminent computer scien-
tist Donald Knuth wrote TeX in 1977, largely because he needed a suitably high-quality tool for producing
the three volumes of his “Art of Computer Programming” series. If it wasn't cool enough to write your own
document formatting system, Knuth originally wrote TeX in a system of his own called WEB, which is a mix-
ture of documentation and Pascal source code in a single source file. The source code is extracted from the
WEB document using a program called tangle, and the formatted source code and integrated documentation
is extracted (in TeX format, of course) using a program called weave. None of which matters if you just want
to use TeX, but it is pretty entertaining and sounds like a recursive episode of “Computer Scientists Gone
Wild” (available soon on DVD), so I thought that you might enjoy adding this tidbit to your collection of
interesting but non-essential knowledge.

Many different implementations of TeX are available today, all extracted from the original tex.web docu-
ment, converted into other languages, and some enhanced to add extra capabilities. The source code for
TeX is freely available, but in order for anything based on the TeX source code to call itself TeX, it must pass
a TeX formatting torture test known as TRIP. The version of TeX provided in the Ubuntu repository (as on
most Linux systems nowadays) is teTeX, a complete TeX distribution for Unix-like systems that is main-
tained by Thomas Esser (hence the “te” in teTeX). The home page for teTeX is www . tug.org/tetex.

Installing TeX on Your Ubuntu System

Because TeX isn't for everybody, it isn't installed by default on an Ubuntu Linux system. To install TeX, start
the Synaptic Package Manager from the System = Administration menu, and select the TeX Authoring sec-
tion from the left of the Synaptic dialog. Though there are many TeX-related packages, the three critical
ones are the following:

B tetex-base

B tetex-bin

B tetex extra
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You may also want to select the tetext-doc package, which provides various HOWTOs and other docu-
ments about the TeX system. Figure 10.1 shows these packages selected in the Synaptic Package Manager.

FIGURE 10.1

Installing TeX in the Synaptic Package Manager
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Selecting these three packages and installing them will also install a few other mandatory packages. Once
these packages are installed, you're ready to begin experimenting with TeX.

See Chapter 20, “Adding, Removing, and Updating Software,” for more detailed information on installing
applications using the Synaptic Package Manager.

Using TeX Markup

TeX markup is quite simple. For example, the source code for a TeX document that produces formatted out-
put that displays the string “Hello, World!” is the following:

Hello, World!
\bye

To format this document, you simply execute the tex command from an Ubuntu command line, supplying
the name of the file as an argument. You'll see something like the following on your screen:

$ tex hello.tex

This is TeX, Version 3.141592 (Web2C 7.5.4)
(./hello.tex [1] )

Output written on hello.dvi (1 page, 228 bytes).
Transcript written on hello.log.
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Processing a file using TeX produces an output file in DVI (Device Independent) format. DVI output is an
intermediate binary form that only contains character positioning and font information (as well as the con-
tent of your document, of course), and must be post-processed by another program that understands how
to display this file on your screen or produce output in the specific format or printer control language used
by your printer.

As you can see from the sample TeX markup for the “Hello, World!” example, you don’t need many TeX
commands to produce simple documents. However, the key word here is simple. To produce a slightly
more complex document using different fonts, centering, and different sections, your native TeX code
would look something like the following:

\centerline{This is a Title}
\smallskip

\centerline{Bill von Hagen}
\centerline{\tt 24 March, 2006}

\bigskip

{\narrower\noindent
This example shows some of the complexity of executing raw \TeX\
commands and is designed to illustrate how much simple this same text
would be if I were using a higher-level macro package of some

sort. Wouldn't it be nice...\par}

\bigskip

\beginsection 1. Introduction

\smallskip

This would be the text of an introduction...
\bye

Figure 10.2 shows a preview of the DVI file produced by processing this plain TeX document, shown in the
xdvi DVI previewer.

FIGURE 10.2

Previewing output from the plain TeX example
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Introducing LaTeX Markup

Lets face it—regardless of how good the output looks, writing documents using the low-level TeX commands
shown in the previous section would be a tremendous pain, especially the extensive use of manual formatting
and spacing commands. To simplify creating documents using TeX, a variety of macro packages have been
developed, the best known of which is Leslie Lamports LaTeX macro package. These macro packages support
different types of documents, such as articles, manuals, letters, and so on, and provide easy-to-remember
macros for the traditional components of those types of documents. For your convenience, the LaTeX macros
package and associated applications is automatically installed when you install teTeX on your Ubuntu system.

As an example of using the LaTeX article document type, the previous plain TeX code would look like the
following in LaTeX:

\documentclass{article}
\begin{document}
\title{This is a Title}
\author{Bill von Hagen}
\date{\today}
\maketitle

\begin{abstract}

This example shows how much simpler this same document would become
when marked up using \LaTeX\ macros rather than raw \TeX\

commands, and is designed to illustrate how much simpler this same text
would be if I were using a higher-level macro package of some

sort. It sure is nice (and can also be understood by mere mortals) .
\end{abstract}

\section{Introduction}
This would be the text of an introduction...
\end{document}

Running LaTeX produces slightly more verbose output than the previous example of running TeX. The out-
put from processing the previous example, stored in the file example_latex.tex, is the following:

$ latex example_latex.tex

This is pdfeTeX, Version 3.141592-1.21a-2.2 (Web2C 7.5.4)
entering extended mode

(./example_latex.tex

LaTeX2e <2003/12/01>

Babel <v3.8d> and hyphenation patterns for loaded.
(/usr/share/texmf-tetex/tex/latex/base/article.cls

Document Class: article 2004/02/16 v1.4f Standard LaTeX document class
(/usr/share/texmf-tetex/tex/latex/base/sizel0.clo))
(./example_latex.aux)

Overfull \hbox (9.76526pt too wide) in paragraph at lines 10-14
\OT1l/cmr/m/n/9 become when marked up using L[]T[]X macros rather
than raw T[]X commands

[1] (./example_latex.aux) )

(see the transcript file for additional information)

Output written on example_latex.dvi (1 page, 1164 bytes).
Transcript written on example_latex.log.
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FIGURE 10.3

Note that the command to format a LaTeX document is 1atex rather than the tex command used earlier.
The latex command invokes a version of TeX that has been precompiled with all of the macros, font data,
and other information that LaTeX defines. Figure 10.3 shows a preview of the DVI file produced by process-
ing this LaTeX document, shown in the xdvi DVI previewer. As you can see from the sample LaTeX input,
LaTeX provides macros for logical elements such as title, date, an abstract, sections (with automatic num-
bering), and so on. Figure 10.3 shows that the output is essentially identical, modulo some differences in
margins and page centering.

Previewing output from the simple LaTeX example
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Most people who create documents using TeX actually use LaTeX nowadays for the convenience of its
macros, but also because it supports the automatic creation of things such as a table of contents, lists of fig-
ures, an index, and other document constructs that are both important and useful. However, discussing the
details of creating LaTeX documents is outside the scope of this book, but many other people have already
done that. For suggested sources of detailed information about creating LaTeX documents and using LaTeX,
see “More Information About TeX and LaTeX” later in this chapter.

Formatting and Previewing DVI Files

As mentioned previously, formatting a TeX or LaTeX document using the tex or latex commands produces
a DVI file as output. You can instantly preview your DVI files using an application called xdvi, or can use

DVI postprocessors to generate output that is suitable for printing on the type of printer that you are using.
Figures 10.2 and 10.3 show DVI files being previewed in the xdvi application. The DVI postprocessors that
produce output for various printers are the following:

B dvilj: Produces output suitable for a Hewlett-Packard Laser]et.
dvilj2p: Produces output suitable for a Hewlett-Packard IIp LaserJet.

|

B dvilj4: Produces output suitable for a Hewlett-Packard IV Laser]et.
B dviljé6: Produces output suitable for a Hewlett-Packard VI Laser]et.
|

dvips: Produces output suitable for any PostScript printer.
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B dvipdf: Produces PDF output that you can view using Adobe Acrobat Reader, xpdf, or any other
PDF viewer.

B dvired: Produces 2-up output suitable for any PostScript printer. (This application requires
pstops, which must be separately installed from the psutils package.)

All of these applications were installed on your system as part of the basic teTeX installation described in
“Installing TeX on Your Ubuntu System.”

I If you need to use TeX or LaTeX for the documents that you’re working on, or are simply interested
i and want to expenment some additional DVI-related utilities are available in the dviutils
package, which you can install using the Synaptlc Package Manager. The dviselect utility enables you to print
selected pages from or organize the pages in a DVI file, while the dviconcat utility enables you to combine
DVI files and print them 2-up (two DVI pages per printed page) to save paper or simplify review.

Using Graphical Tools to Work with TeX and LaTeX

As much of this book highlights, it’s a graphical world nowadays, and Ubuntu provides all of the graphical
applications that any computer user expects to find. Though command-line utilities such as TeX and LaTeX
are easy to use, and the text-based format of TeX and LaTeX files makes them easy to exchange with users of
many other computer systems and applications, it’s hard to beat the convenience of a graphical application,
especially when you're doing something such as word processing.

Luckily, the folks in the world of open source have stepped up to provide graphical solutions for creating and
working with documents in LaTeX format. These are the Lyx and TeXmacs applications, both of which are
available in the Ubuntu repositories. Like teTeX, these packages are not installed by default on your Ubuntu
system, but are easy enough to locate and install using the Synaptic Package Manager. (See Chapter 20,
“Adding, Removing, and Updating Software,” for more detailed information on installing applications using
the Synaptic Package Manager.) Installing Lyx adds the Lyx command to the Applications = Office menu,
while you will have to execute TeXmacs by running the texmacs command from a command line.

If you are working with LaTeX documents, it hard to beat the convenience of the Lyx document processor.
Lyx provides a convenient graphical interface for creating and working with LaTeX documents, including
conveniences such as being able to select document elements and styles from drop-down menus, reformat
selected characters, paragraphs, and so on, all without having to remember the low-level LaTeX commands
that perform these functions in your text.

O] B If you install Lyx and want to execute it from the command line, the actual name of the program
R=il=NSNS that you need to execute to run Lyx on your Ubuntu system is 1yx-gt, because the version of
Lyx in the Ubuntu repositories uses the QT graphical library to provide the core components of its graphical
user interface.

Figure 10.4 shows the same LaTeX document used as an example earlier in this section (and shown in
Figure 10.3) in the Lyx document processor. Yow'll immediately notice that the on-screen representation
of this document is almost identical to the appearance of the DVI file that was produced by formatting it
using LaTeX.

Lyx actually uses its own format for creating and storing documents, known as lyx format. To work with
standard LaTeX documents, you must import them into Lyx using the File menu’s Import command, and can
export them as standard LaTeX once you're ready to share them with you co-authors. If you compare them to
any LaTeX file that you originally imported, you'll note that Lyx adds a few more detailed LaTeX formatting
commands to its LaTeX output, but the LaTeX files produced by Lyx are completely normal otherwise.
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FIGURE 10.4

Sample document from Figure 10.3 shown in lyx-qt
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Lyx is an excellent tool, and well worth experimenting with if you are working with LaTeX documents but
want the convenience of a graphical application or simply can’t remember all those pesky LaTeX com-
mands. For more information about Lyx, see its home page at www. lyx.org.

The other alternative for working with LaTeX documents in a graphical form is the TeXmacs package, which
is a graphical, LaTeX-aware package that is implemented on top of GNU emacs. This enables you to use
familiar emacs commands while working with your LaTeX documents in a graphical fashion. Figure 10.5
shows the same LaTeX document used as an example earlier in this chapter (and shown in Figure 10.3) in
the TeXmacs document processor. You'll immediately notice that the on-screen representation of this docu-
ment is almost identical to the appearance of the DVI file that was produced by formatting it using LaTeX.

After installing TeXmacs, you must execute it from a Linux command line by typing the texmacs com-
mand, or selecting the Accessories &> GNU TeXmacs Editor menu command. If you execute TeXmacs from
the command line, you'll see that it does a lot of initial setup and configuration, which you can ignore —
and don’t worry, it will be quiet the next time you run it.

TeXmacs is very convenient to use and provides several LaTeX-specific menus and icons that make it easy to
apply LaTeX styles, document elements, and even select and reformat portions of your documents. Unlike
Lyx, you can use TeXmacs with TeX documents as well as LaTeX documents, and it is not necessary to
import your LaTeX documents — TeXmacs works directly with your existing files. For more information,
see the TeXmacs home page at www . texmacs . org or consult the extensive online help that it provides.
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Sample document from Figure 10.3 shown in TeXmacs
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More Information About TeX and LaTeX

Because TeX and LaTeX have been used for many years on a wide variety of systems, a tremendous amount
of information about using them is available on the Web. A simple Internet search will turn up more hits
than you could possibly want. As a timesaver, some of my favorite sites for information about TeX and
LaTeX are the following;

B Getting to grips with LaTeX (www.andy-roberts.net/misc/latex/index.html)isa
great series of tutorials on using LaTeX from Andrew Roberts.

B Introduction to LaTeX (www.math.uiuc.edu/~hildebr/tex/course) is a short course
prepared at the University of Illinois Department of Mathematics, and provides a nice, quick
overview of TeX and LaTeX.

B Text Processing with LaTeX (www.eng.cam.ac.uk/help/tpl/textprocessing) is a great
site at the University of Cambridge in the UK that provides many online tutorials and examples of
creating a variety of documents using LaTeX.

B The teTeX HOWTO (www. t1dp.org/HOWTO/TeTeX-HOWTO . html) was written a few years
ago, but one of the nice things about stable software like TeX and LaTeX is that things don't
change much. This document provides a good deal of general information about creating TeX and
LaTeX documents, as well as specific information about using the teTeX TeX implementation pro-
vided on your Ubuntu Linux system.
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Several books dedicated to TeX and LaTeX are available, but I've been using TeX and LaTeX since the early
1990s, so I don’t have any opinions about any of them aside from the original books on the subject. No dis-
cussion of TeX and LaTeX would be complete without identifying the two seminal texts for each of these:

B TeXbook by Donald E. Knuth (Addison-Wesley Professional, 1984, ISBN: 0201134489)

B LaTeX: A Document Preparation System, 2nd Edition by Leslie Lamport (Addison-Wesley
Professional, 1994, ISBN: 0201529831)

Since these two books are by the authors of the respective systems, you can certainly consider them to be
definitive. Some changes have certainly been made to LaTeX since its creation by Lamport long ago, but
these are still the seminal bibles of both document preparation systems.

Word Processing with OpenOffice.org Writer

OpenOffice.org (www.openoffice.org) is a suite of office applications including a word processor
(Writer), a spreadsheet (Calc), a drawing program (Draw), software for creating presentations (Impress),
and a database program called Base, which keeps tagging along after the rest of OpenOffice. This section
focuses on the word processing application — other chapters in this book discuss the OpenOffice.org
spreadsheet, graphics, and presentation software. But first, a word from our sponsor.

OpenOffice.org is one of the most powerful and popular open source projects on the Web — and the people
who are largely responsible for its existence are the folks at Sun Microsystems! Scott McNealy, president of
Sun Microsystems, has a long-standing hatred of Microsoft, so it wasn't all that surprising when Sun pur-
chased StarDivision in 1999, the German vendor of a suite of office software called StarOffice. The purchase
of StarOffice was originally seen as both a way to leverage Sun’ Java offerings (because StarOffice and
OpenOffice.org are both heavily dependent on Java), and to provide Sun users with an office suite that

they could run natively on their Suns.

Sun then released the then current source code for StarOffice into the open source community under the terms
of Sun Industry Standards Source License (SISSL). Beginning with release 2.0 of the OpenOffice.org suite, all
of the source code is now available under the GNU Lesser General Public License (LGPL). Sun still markets
StarOffice, which is both supported and offers some capabilities beyond those provided by OpenOffice.org—
but that’s moot for us, because StarOffice doesn’t run on Ubuntu Linux.

Aside from its power and the absence of cost, a truly compelling reason for using OpenOffice.org Writer is its
use of the new OpenDocument standard for storing and exchanging documents (www . oasis-open.org/
committees/tc_home.php?wg_abbrev=office). Historically, all word processors used their own
binary format for storing documents, which made it a hassle when switching from one word processor to
another or when simply trying to exchange documents with friends or coworkers who used a different word
processor. The OpenDocument standard is designed to provide a published standard for storing documents
in an XML format that can instantly be used in any other word processor that supports this format. This
may seem like a minor thing, but get back to me after you try to open the WordStar files for your family his-
tory, short stories, or other documents that you may have written long ago but still want to be able to use.

To save repeating the phrase “OpenOffice.org Writer” more times than necessary throughout the rest of this
section, I'll typically refer to OpenOffice.org Writer simply as Writer (its name to its friends) or occasionally
as oowriter (the name of the application that you must type to execute OpenOffice.org Writer from a
command-line interface).
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File Extensions for OpenOffice.org Documents

ith the adoption of the OpenDocument format, OpenOffice.org Writer changed the names of its default
file extensions. The following list shows the file extensions used by different OpenOffice.org versions:

B odm: OpenDocument Master Document
odt: OpenDocument Document, OpenOffice.org 2.0 and greater
ott: OpenDocument Document Template, OpenOffice.org 2.0 and greater

|
]
B sxw: Writer Document before OpenOffice.org 2.0
]

stw: Writer Document Template before OpenOffice.org 2.0
B sxg: Writer Master Document before OpenOffice.org 2.0

The most common documents that you will see and create are those with the ODT and OTT file extensions.
However, you may encounter the older SXW format when exchanging documents with long-time
OpenOffice.org users. SXW files are actually very interesting, because they are actually zipped archives con-
taining XML document files and associated metadata. You must use the Document Converter wizard to import
old-format SXW OpenOffice.org files into the new OpenOffice.org OpenDocument format, as explained in
“Importing Documents from other Word Processors” later in this chapter.

Installing Files for Writer

Writer is installed by default if you install Ubuntu from the Live CD, from the Alternate Install CD using the
Text Mode installer, and from the Alternate installer using the OEM Mode installer. If you want to add
Writer or the entire OpenOffice.org suite to a server system that has a graphical user interface, you can
install them using apt-get, aptitude, or Synaptic, as explained in Chapter 20, “Adding, Removing,
and Updating Software.”

One of the things that differentiates Ubuntu Linux from other Linux distributions is its extreme dedication to
the user, especially in terms of internationalization. If you are only working in a single language, the correct
localization packages for your physical location are installed with your default Ubuntu installation. However,
if you are installing Writer for use when creating documents in multiple languages, you may also want to
search for and install the appropriate hyphenation, localization, and thesaurus packages for whatever other
locales you are writing for. You can easily find these by looking for a string that represents the country code
that you are looking for. For example, Figure 10.6 shows the specific German language support packages for
OpenOffice.org that have been identified by searching for the string “-de” in the Synaptic Package Manager.

B If you've already installed the localization and internationalization packages for any compo-
BEE &% nent of the OpenOffice.org suite, there is no need to reinstall them. Installing them once
installs them as a shared resource that can be used by every component of the suite.

B You can install complete language support for all applications (without translating the

AR # GNOME user interface itself) by installing the appropriate language support metapackage for
your target locale(s) — these packages have names of the form language-support-country-code (for example,
language-support-de), and include the dictionaries for the specified locale. To fully translate the GNOME
interface and all internationalized applications, select the appropriate language pack. The names of the lan-
guage packs are of the form language-pack-country-code. Once you've installed multiple dictionaries, and so
on, you can set the default language for your document using the Tools => Options => Language Settings -
Language drop-down list.
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Sample additional language packages for the OpenOffice.org suite
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See Chapter 20, “Adding, Removing, and Updating Software,” for more detailed information on installing
applications using the Synaptic Package Manager and similar command-line utilities.

Taking a Quick Tour of Writer

You can start Writer from the command line by executing the cowriter command. More conveniently, a
menu item for Writer is installed in the Applications = Office menu called OpenOffice.org Word Processor.
To start Writer from the menus, select this menu item. The application starts, displaying an empty docu-
ment, as shown in Figure 10.7.

Writer provides excellent online help, as do all of the tools in the OpenOffice.org suite, so I won't bore you
by walking you through each menu and entry that it contains. However, as a quick overview of the Writer
interface, the callouts in Figure 10.7 highlight the following areas:

B Menus: The drop-down menus in Writer are organized much like the menus in Microsoft Word
to provide a familiar user experience. Menu items with an arrow at their right edge lead to other,
related submenus.

B Toolbars: By default, Writer displays the Standard and Formatting toolbars, which provide one-
click access to specific commands when you click on the appropriate icon. You can modify the list
of icons displayed on a toolbar by clicking on the control for that toolbar, located at the far right.
You can display other toolbars or deactivate the default toolbar by selecting toolbars from the
View &> Toolbars submenu.

B Rulers: These rulers display the horizontal and vertical location of the text insertion point in the
current document. The grayed-out portions of each ruler reflect the page margins used in the cur-
rent document. You can disable these rules by deselecting the View = Ruler menu command.
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Starting Writer
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B Styles and Formatting window: Though not displayed by default, you can display this window
at any time by pressing the F11 key on your keyboard. (You can press F11 again to close this win-
dow.) The Styles and Formatting window provides easy access to various sets of styles that are
available for the current document, and is especially convenient if you choose not to display
the formatting toolbar. The drop-down menu enables you to display specific sets of styles in this
window, such as Character Styles, List Styles, and so on. You can dock this window by holding
down the control key and double-clicking on the gray portion of the window heading (beside the
icons), making it a part of the default Writer interface rather than a floating window. Figure 10.8
shows Writer with the Styles and Formatting window docked. You can undock a docked window
by repeating this process in the docked area.

B Context-sensitive menu: Right-clicking on the background of any document that you are work-
ing on in Writer displays the context-sensitive menu shown in Figure 10.9. This menu provides
quick access to several formatting and style-related submenus.
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FIGURE 10.8

Docking the Styles and Formatting window
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FIGURE 10.9

Writer’s context-sensitive menu
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Writer provides extensive online help, available by selecting OpenOffice.org Help from the Help menu, or
by pressing the F1 key on your keyboard at any time. Figure 10.10 shows the main page for Writer’s help,
which provides both a searchable index and a list of popular, general topics from its initial display window

(at right).

FIGURE 10.10
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Personalizing Writer

The first thing that you'll want to do when getting started with Writer is to enter some information about
yourself into its User data fields. This is primarily useful because Writer will use this information in various
places when filling out fields in documents that you create using the OpenOffice.org Wizards (as explained

in the next section).

Select the Tools = Options menu item to display the Options dialog’s User Data form, as shown in Figure

10.11. Fill out the fields in this form and Click OK to return to Writer and your document.
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FIGURE 10.11

Writer’s User Data form

B Openoffice.org
User Data
General
Mermory
View
Print
Paths
Colors
Fonts
Security
Appearance
Accessibility
Java

Load/Save

Language Settings

HEBHEHEHGEE

Charts
Internet

Openoffice.org Writer
Openoffice org Writer/Web
Openoffice.org Base

Address
Company |Wordsmiths |
First/Last name/initials [Wilhar'n } |von Hagen ] |:]
Street [1313 Mockingbird Heights |
City/State/Zip [New York | [y | [1ooss |
Country/Region [Unites states |
TitlefPosition ( [ |
Tel. (Home/work) ( il |
Fax | E-mail ( [ |
[ oK ] [ cancel I { Help ] [ Back

Using Wizards to Create Documents

The easiest way to create a document in Writer is to use one of the document wizards that it provides for
many popular types of documents. This section provides an example of creating a letter in Writer using the
Letter wizard, but the process of using any wizard is quite similar regardless of the type of document you're
creating— and the goal of these wizards is to be easy to use in the first place.

To start the appropriate wizard for creating a new document, do the following;

1.

Select File & Wizards, and select the appropriate wizard for the type of document that you are cre-
ating. Writer provides wizards for creating letters, faxes, agenda, presentations, and Web pages. For
this example, I'll select the Letter wizard. Writer creates a new letter document using its default,
and displays the first Letter Wizard dialog, as shown in Figure 10.12.

Select the radio button for the type of letter that you want to create: business, formal personal, or
personal. Each type of letter provides some default page styles and decorations, which you can
select from the Page design drop-down list. The window behind the Letter Wizard shows a pre-
view of a letter with your current selections, so that you know what you're getting into. If you
look closely, you'll see that the Letter Wizard has already filled out some fields in the letter from
the User Data form that was discussed in the previous section. In this example, I'll select Personal
Letter. Once you've made your selections, click Next to proceed. The second Letter Wizard dialog
displays, as shown in Figure 10.13.

I If you are creating a business letter and you are going to be printing it on your corporate let-
terhead, you can select the Use letterhead paper with pre- printed elements checkbox (shown

in F|gure 10.12). This removes any existing graphics from the letter preview, and activates the Letterhead lay-
out step in the wizard, so that you can specify the dimensions of your letterhead stationery and thus avoid
overprinting portions of it with your letter.
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The first Letter Wizard dialog

B pri-bottle_lLott (read-only) - Openoffice.org Writer [=EES]
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GURE 10.13

The second Letter Wizard dialog
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3. Select the Salutation or closing message for your letter. You can change these by selecting existing
values from the drop-down menus or personalize them by selecting and replacing the default val-
ues shown for these. As you update these, the preview of your letter changes to reflect the new
values. When you're done, click Next to proceed to the next screen. The Letter Wizard’ third dia-
log displays, as shown in Figure 10.14.

FIGURE 10.14

The final Letter Wizard dialog
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4. If you've made any changes to the default letter settings and are going to be reusing them, then
final Letter Wizard dialog enables you to update the wizard’s default settings or save your modifica-
tions as a new template. To update your default settings, enter a name to associate with your new
settings. If you want to create a new template from these settings and continue writing your letter,
click the browse button and enter a new file name for the new template. This file will still be used
the next time you use the Letter Wizard, but you can easily create documents from different tem-
plates as described later in this chapter in the section entitled “Creating and Using Templates.”

Once you're done, click Finish to terminate the Letter Wizard and proceed with actually writing your letter.
Your new letter displays in the main Writer window, as shown in Figure 10.15.

If you'd rather tweak the template further before actually using it, select the radio button
beside “Make manual changes to this letter template” (shown in Figure 10.14) and click Finish.
Thls dlsplays the template, at which point you can add or modify styles and page formatting, as described in
the next section.
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Editing your new letter

- EEE I REE YV LUEE 59 -6 PO P R4E

(rext body [=] [horndale [-) 1 [~ [A] [A] [A]

e e e R e K S R K &

William von Hagen

1313 Mockingbird Heights. New York. NY 10066

08/15/06

Hi Mom!

EIw]

41 [ [»
Pagel/1 First Page 122% [INSRT | STD [HYP

As you can see, Writer’s wizards make it easy for you to create documents of certain predefined types.
Writer’s wizards leverage some of the predefined document templates that are provided with a default instal-
lation. If you want to create your own documents based on a template that is not supported by a wizard,
Writer still makes it easy for you to define and use your own, specialized types of documents, as described
later in this chapter in the section entitled “Creating and Using Templates.”

Modifying Document Styles and Layout

A style is the word processing term for a set of formatting and display characteristics that are associated with
a specific portion of your text, usually a paragraph. Once you're actually editing a document, you can apply
any of the existing styles that have been defined for that document by selecting the name of a style from the
drop-down list in the formatting window, or by selecting it from the Styles and Formatting window. To dis-
play the Styles and Formatting window, press F11. (You can always press F11 again to close the Styles and
Formatting window.)

All of Writers default document templates provide a default set of styles that enable you to format the differ-
ent portions of your document. To apply a style to an existing paragraph, simply select it using the mouse
and select the style that you want to apply from the drop-down list or Styles and Formatting window. I'm
using the term “paragraph” here because, by default, styles are associated with any element in your docu-
ment that ends with a carriage return, which technically makes it a paragraph even if it has an associated
style like heading, greeting, closing, and so on.
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FIGURE 10.16

To modify a single instance of a paragraph formatted with an existing style, position the cursor in that para-
graph, right-click, and select Paragraph from the pop-up menu. This displays the dialog shown in Figure
10.16, which enables you to modify the style settings used in a single element in your document without
changing them for other elements in your document that use the same style.

Modifying the style for a single paragraph

Background |
‘Indents & Spacing | Alignment | Text Flow | Numbering | Tabs | Drop Caps | Borders |
Indent
Before text b.oor :
After text |0.00" i
First line 0.00" |
] Automatic |
]
Spacing
Above paragraph |o.00" :
Below paragraph 0.08"
Line spacing
Proportional = | of \_115% i
Register-true
[] Activate
[ oK H Cancel l| Help H Reset
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Though all OpenOffice.org documents come with a good set of default styles, everyone’s tastes differ. To
modify an existing style to reflect your personal tastes or corporate standards, right-click on any portion of
your document that is currently formatted with that style, and select Edit Paragraph Style from the pop-up
menu. A dialog like the one shown in Figure 10.17 displays.

Changing any of the settings in this dialog will change the style itself, which means that any other elements

of your document that use this style will also be updated with your modified settings. You'll notice that this

dialog has many more options and tabs than the simple Paragraph formatting dialog shown in Figure 10.16.
This is because the dialog in Figure 10.17 enables you to modify any aspect of the style, not just the format-
ting of a selected element.

Changing the default styles is fine, but may be the wrong thing to do if you want to modify only a few ele-
ments in your document that use a certain style. When the default styles aren't sufficient and it’s a waste of
time to tweak multiple paragraphs, the right thing to do is to create a new style, based on an existing one,

which has slightly different characteristics.

To create a new style based on an existing style, first make sure that the Styles and Formatting window is
shown on your screen (press F11 if it is not). Next, position the cursor in a paragraph formatted with the
existing style, and click the New Style from Selection icon at the far right of the Styles and Formatting win-
dow toolbar. Select New Style from Selection from the drop-down menu to display the dialog shown in
Figure 10.18.
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Modifying the values for an existing style
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FIGURE 10.18

Creating a new style from a selection

Style name

[quote |

Date Cancel
Opening

Subject

Enter the name that you want to associate with your new style, and click OK. Figure 10.18 shows me creating
a style named Quote, which I use for indented quotations from other sources. Whatever value you enter, the
name of your new style displays in the Styles and Formatting window, and the new style is associated with the
currently selected element. You can then repeat the process for modifying an existing style, as described earlier
in this section, to add the custom settings that you want to associate with your new style.

T You should, of course, minimize the number of new styles that you create whenever possible.

&% For example, you may be working with corporate document standards that mandate specific
formattmg and styles. In this case, adding new styles may be at worst a violation of corporate policy and at
best an irritation to anyone who subsequently has to work on a document that you’ve authored. Always
make sure that it’s absolutely necessary before creating a new style.
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Creating and Using Templates

As mentioned earlier in this chapter, Writer comes with a good selection of default document types, known
as templates, and provides wizards to help you use them or even create new templates based on those docu-
ment types. The previous section described how to create your own styles to further fine-tune the settings
that you use in your documents. This is very convenient, but only modifies the styles associated with a spe-
cific document — the template from which that document was created doesn't pick up the new styles, which
makes it hard to share your stylistic insights with others. It also makes it hard for you to reuse them yourself,
unless you subsequently create every new document by copying an existing document that has the new
styles, and then replace its contents. At best, this is a pain in the anatomy, and at worst, it is almost com-
pletely inefficient. The right solution is to be able to easily create and manage your own document templates.
You can then reuse your styles by starting new documents from your updated template, and even share your
Writer wizardry with other users by simply giving them copies of your templates.

e T The process of creating a new template is initially the same as that for manually creating a new
SO document (i.e., without using a wizard). The primary differences are that you don’t need to
add much content (only representative elements for designing new styles) and that you save the new docu-
ment as a template rather than as a document. Read on!

To create a new template, do the following:

1. Select File & New => Templates and Documents from any Writer window to display the dialog
shown in Figure 10.19.

FIGURE 10.19

Creating a new template
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2. Select the New Document icon at the left, and select Text Document as the type of document that
you're creating. Click Open to begin modifying the new document, which displays an empty doc-
ument in a new Writer window. In this window, create any stylistic elements and layout settings
that you want to provide through your new template. The previous section explained how to cre-
ate new styles from existing ones in your documents.

3. Next, make sure that your page settings are correct for the new style. Beyond creating new styles,
one common change that you will want to make in your new template is to change the default
page layout by selecting Format = Page, selecting the Page tab, and modifying the page size,
margins, and other settings in the dialog shown in Figure 10.20.
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Modifying page type and layout settings
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4. Once you've finished modifying your new template, you can save it as a template by selecting the
File & Templates = Save command. A dialog like the one shown in Figure 10.21 displays.

FIGURE 10.21

Saving your new template

New template

|Book Chapter |
Cancel
Templates e’
Categories Templates Help
My Templates Mom

Presentation Backgrounds

Presentations —_—
| organizer... |

5. Enter the name for your new template and click OK. Figure 10.21 shows the creation of a new
style called Book Chapter.

Congratulations, you've created a document template! Once you've created a template, you can easily create
new documents based on that template by doing the following:

1. Select File &= New = Templates and Documents to display the dialog shown in Figure 10.19.

2. To create a document from a specific template, click the Templates icon at the left and select the
location where you saved the template (usually “My Templates”). You will see your templates
listed in the window to the right of the icons. Figure 10.22 shows this dialog, which includes the
template that I just created in the previous step.
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FIGURE 10.22

Creating a new document from a template
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3. Select the template that you want to use and either click Open or double-click on its name to cre-
ate a new document from this template.

Once you are finished editing your document, save it by using the standard File => Save As command.

Creating and using templates is a great way to standardize the documents that you or your organization is
creating.

I Updating a template does not automatically update any documents that have been created
from it. After updating a template, opening any document that was created from it will prompt
you as to whether or not you want to update the document to reflect the updated template. That’s usually a
good idea, but it’s nice that Writer is kind enough to ask you about it.

Importing Documents from Other Word Processors

Writer can open documents produced by many other word processors, especially those created by Microsoft
Word, Corel WordPerfect, or documents stored in the intermediate Rich Text Format (RTF) document type.
This is fine if you have only one or two documents that you want to update, but if you are moving all of
your work to Ubuntu, you may find that you have hundreds of documents that you want to update to
Writer format. Luckily, Writer provides a wizard for this that will not only import all of your documents,
but also will import and convert any existing or attached style sheets that it detects.

To bulk import your existing Microsoft Word (or older OpenOffice.org documents), do the following:

1. Select File & Wizards = Document Converter to display the dialog shown in Figure 10.23.

2. To bulk import Microsoft Word files and style sheets, select the Microsoft Office radio button and
select the Word Documents checkbox. To import existing SXW documents from StarOffice or a
version of OpenOffice.org prior to 2.0, leave the StarOffice radio button selected. Click Next to
proceed. The dialog shown in Figure 10.24 displays.



Creating and Publishing Documents m

Specifying the input format when converting documents

This wizard converts documents in OpenOffice.org format and Microsoft Office documents to the
new OpenDocument format.

Select the document type for conversion:
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FIGURE 10.24

Specifying document and template locations when importing
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3. Specify the directories in which you want the wizard to search for the specified document types,
and the locations to which converted documents should be saved. You may want to update the
location to which converted templates should be saved — I typically use my home directory, and
subsequently move the files around manually. Once you've checked the directory locations, click
Next to proceed. A status dialog displays, summarizing the conversions that are about to take
place. Click Convert to begin the conversion process. The dialog shown in Figure 10.25 displays
as the conversion process progresses.
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FIGURE 10.25

Monitoring the document conversion process

Progress
Retrieving the relevant documents: found
Found: 2 Templates
Found: 6 Documents
Converting the documents
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| showlogfile |

4. During the conversion process, the conversion wizard may display a character code confirmation
dialog like the one shown in Figure 10.26. This generally means that the wizard encountered
unknown characters in one of the documents. When the conversion process completes, the Close
and Show log file buttons are activated on the dialog shown in Figure 10.25.

FIGURE 10.26

The character set conversion dialog
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Congratulations — the conversion process is complete! Your converted documents and templates are ready
for use in Writer. Before clicking Close, it’s a good idea to click the Show log file button. As shown in Figure
10.27, the log file for the conversion process lists successful conversions, and also identifies documents that
should be fine-tuned or corrected before they can be used with Writer. This is often the case with Word
DOT files, which may contain macros that are not completely compatible with anything other than
Microsoft’s own Visual Basic.
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A log file of the conversion process
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More Information About Writer

As mentioned earlier in this chapter, all OpenOffice.org applications provide complete, well-written online
help. However, like most online help, this information is reference information, not HOWTO information.

If you are serious about using OpenOffice.org Writer for all of your documentation needs, the best site that I have
seen on the Web for HOWTO information about using Writer is www . tutorialsforopenoffice.org. This
site features great tutorials in PDF and OpenOffice.org formats, as well as links to a great selection of other sites
with useful, hands-on information about using Writer. Check it out—it’s well worth your time! After you become
an OpenOffice.org wizard, you may want to create a tutorial of your own and contribute it to the site. One of the
tutorials that they provide is an interesting example of creative recursion—it5 a tutorial on using their template
for creation tutorials.

Desktop Publishing with Scribus

The previous two sections of this chapter discussed how to create different types of documents on your
Ubuntu system using command-line and graphical word processors. These tools provide powerful styles to
standardize the appearance of repeated elements in your documents. However, when the presentation and
layout of your document is just as important as its content, you need a different sort of tool. Word and text
processors do just that, formatting and organizing the content in your documents, usually providing little
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installation.

support for actual page layout beyond controlling the page margins, size of the print area, and the number
of columns of text that are displayed on each page. To do actual, detailed document layout, you need an
application that combines word processing capabilities with the layout and detailed formatting capabilities
required by the publishing industry — in other words, a desktop publishing package. Luckily, the open
source folks ran into that problem too, and an excellent (and free) desktop publishing package for Linux,
named Scribus, is easily installed on your Ubuntu system.

Scribus has been under development for a few years now, and is an open source application that is available
at no cost for Linux, Apple Mac OS X (see http://aqua.scribus.net), and Microsoft Windows (see
http://windows.scribus.net) systems and uses the QT graphical interface so that it looks and
behaves the same way on all supported systems. The Scribus home page is www . scribus.net —check
there for the latest Scribus information.

The basic concept in desktop publishing is the frame, which is conceptually similar to the idea of a para-
graph in a word processing system. A frame is the key document element in desktop publishing. Desktop
publishing documents are composed of many different frames, which can contain text, graphics, and so on.
Dividing documents into these compositional elements makes it easy to move or resize them independently
to suit changes in the document, its target layout, and so on. Text frames can be linked so that text flows
from one frame to another, but they are still separately manageable document elements.

The next few sections explain how to install Scribus, how to create documents using the templates that it
provides, and explain the basic steps necessary to create new documents with the detailed page layout
required by your most demanding publishing work. Its not quite Quark XPress, Adobe InDesign, or Adobe
PageMaker, but my old boss used to say, “It’s good enough for the girls I go out with.” (I never was quite
sure what she meant by that, but it’s a great expression.)

Installing Scribus on Ubuntu

Because not everyone needs or wants a desktop publishing package, Scribus isn't installed by default on
an Ubuntu Linux system. To install Scribus, start the Synaptic Package Manager from the System =
Administration menu, select Search, enter Scribus in the Search box that displays, and click Search. Once
the search completes, as shown in Figure 10.28, right-click on the scribus package and select Mark for
installation from the pop-up menu.

| You may also want to install the scribus-templates package, which provides some addi-
% tional templates for Scribus documents, by right-clicking on its name and selecting Mark for

Next, click Apply in the Synaptic toolbar to install Scribus on your system. Once the installation completes,
you're ready to begin working with Scribus! Installing Scribus on your Ubuntu system installs a Scribus
menu item on the Applications = Office menu that you can use to run the application.

See Chapter 20, “Adding, Removing, and Updating Software,” for more detailed information on installing
applications using the Synaptic Package Manager.
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Installing Scribus in the Synaptic Package Manager
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Taking a Quick Scribus Tutorial

Like OpenOffice.org Writer and most other publishing-related applications, Scribus comes complete with

a few templates to get you started. When you first use a new application, it’s often easiest to start with some-
one else’s document, and then modify it to suit your purposes. Once you get the hang of using the applica-
tion, you can create your own documents, as explained in the next section. This section provides a whirlwind
tour of the key features of Scribus to get you comfortable with the basics.

To start Scribus, select Applications &> Office = Scribus. Scribus takes a little bit of time to start up as it
examines your system’ font resources (which are critical to a detailed, layout-oriented application). Once
Scribus starts, you can create a new document from one of its templates by doing the following:

1. Select the File &> New from Template menu command to display the dialog shown in Figure 10.29.

2. Select the template that you want to use for your new document and click OK. In this example,
I'll use the Newsletter_2 template, which provides a working model for a newsletter that includes
graphics. As Scribus opens the template, you may see one or more warning dialogs if the template
uses fonts that are not installed on your system, as shown in Figure 10.30. For each warning dia-
log (if any), write down the font that was missing and click OK to substitute a similar font that is
present on your system. You can subsequently use the Synaptic Package Manager to search for
and load any available font packages.
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Selecting a template as a starting point
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FIGURE 10.30

Font warnings when loading a template
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3. Once font processing completes, a copy of the template displays in the main Scribus window, as
shown in Figure 10.31.

4. Now things get interesting. To work with or simply change the text in any frame, you can select
the Edit Contents of Frame button in the toolbar. After selecting this command, you can directly
add or delete text in the current frame. However, for more detailed changes involving font and
text changes, I tend to use the Edit Text dialog. To access this dialog, you can simply click the
Edit the text with the Story Editor icon in the toolbar. I tend to access this through the context-
sensitive menus rather than the toolbar, so you can also right-click on that frame to display the
pop-up menu shown in Figure 10.32.
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FIGURE 10.31

Scribus showing your working copy of a template

i ATET e ‘:
@ File Edit St ltern Page View Tools Extras Settings Windows Script Help EEXE
1amees A O-¢-/-%ads
Y -
WM, 2o, 9 . . 100, . L =
o

: | Newsletter Header |

[Company's Weekly Newsletter ] [ 3.5.2004 Issue !

il lInside

Article 1
{Article 2
{Article 3.
|Article 4
Article 5
lArticle 6
lArticle 7

W e

[Header for Inside Story

ol [Introduce here what's in-
Iside this issue. Choose
[three most important/enter-|
taining articles to this
lcolumn. Lorem ipsum dol-
[or sit amet, consectetuer
jalipuscing alic Ut « daplepa] T dotoe si amt, ipiscin el Ut sapien. Alquam_]

5 —_— \ - =
100.00% [5 ul JPage (1 |~|ofa [cp [ G| TemplateLayer » [4] [ ¥
Ready 0 |X-Pos: 100.542 mm | Y-Pos:[11.994 mm

FIGURE 10.32

4

Editing options for frames in Scribus
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5. To view the dialog used for low-level font changes, select the Edit Text menu item. A Story Editor

dialog like the one shown in Figure 10.33 displays. The Story Editor is a small word processor,
encapsulated within Scribus. Using the Story Editor, you can modify, replace, or add to the text in
the frame using the lower window. The controls available in the Story Editor enable you to change
justification within a frame, fonts, and font characteristics.

FIGURE 10.33

Modifying the text in a frame
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After modifying the frame text or its characteristics, click the green checkmark icon or select the
File = Update Text Frame and Exit command. An updated version of your document with the
new information displays, as shown in Figure 10.34.

Working with graphical frames is similar but uses an external application (GIMP, which is dis-
cussed in Chapter 12, “Working with Graphics”) to edit any existing image. For example, to
replace the graphic shown in Figure 10.34, right-click on its frame and unlock the current frame.
This enables modifications to the frame. As you're working, you can lock any frame that you're
happy with to prevent accidental modification.

To delete the existing image, right-click on the frame and select Clear Contents. The document
updates to reflect the absence of the graphic, as shown in Figure 10.35.
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The updated version of your document
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The newsletter after removing a graphic
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9. To select a new graphic for the frame, right-click on the frame and select the Get Frame menu
command. The dialog shown in Figure 10.36 displays, enabling you to navigate to, select, and
preview any existing graphic on your system.

FIGURE 10.36

Selecting a new graphic for a frame
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10. After selecting the new graphic, click Open to open the new graphic in the selected frame. The
view of your newsletter updates to reflect the new graphic, as shown in Figure 10.37.

FIGURE 10.37

The updated document showing the new graphic
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Creating and Publishing Documents

Because the graphic is now smaller than the original frame, right-click the graphic and select
the Adjust Frame to Picture command. The original frame shrinks to match the perimeter of the
actual image. You can also move an image frame by clicking and dragging.

The extra space available in the document is a good location for a new text frame. To add a new
frame, click the Insert Text Frame icon from the toolbar (it looks like a small document) and click
and drag to insert the new frame. For the purposes of this example, T'll insert some sample text
into the frame by right-clicking the frame and selecting Insert Sample Text. It may seem odd to
have a command that inserts random text into a frame, but this is useful when laying out a docu-
ment before the final content is ready. Your document updates to reflect the new frame and its
contents, as shown in Figure 10.38.

FIGURE 10.38

The updated document showing the new text frame
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The final step in this quick tutorial is to link two text frames so that any text that overflows from
the first goes into the second. You can link any two frames, but the frame that you are linking to
must be empty. To clear the frame directly below your new frame, right-click on it and select
Unlock. Then right-click again and select Edit Text. Once the Story Editor displays, select all of
the existing text in the frame, delete it, and click the Update Text Frame and Exit icon. The frame
is now empty, as shown in Figure 10.39.

Click the frame that you want to flow text from, and select the Link text Frames button in the
toolbar. (It shows two text frames with an arrow beside them, and is to the right of the Edit the
text with the Story Editor button. Left-click on the frame that you want to flow text to. The screen
updates, flowing text from one frame to the other, as shown in Figure 10.40.
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FIGURE 10.39

The updated document after emptying a text frame
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FIGURE 10.40

The updated document showing linked text frames
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That’s it for this tutorial. You can now save your document, or export it for printing by selecting the Save
the current document as PDF icon (identified by the familiar PDF graphic).

Scribus is a powerful application with many features, and deserves its own book some day. This tutorial
guided you through the basics of creating, modifying, and linking text frames, as well as inserting and mod-
ifying graphics. Scribus is an impressive program that is a shining example of the power of the open source
model and the skill and determination of a few developers who saw a need, and filled it.

More Information About Scribus

Scribus is a relatively young application, but a significant and ever-increasing amount of information about
it is already available on the Web, in various forums and in different parts of the Scribus Web site. My
favorite locations for HOWTO information about Scribus are the following:

B Scribus Documentation Site (http://docs.scribus.net/) provides a good deal of informa-
tion about setting up and using Scribus, printing, color management in Scribus documents, and
SO or.

B Scribus Wiki (http://wiki.scribus.net/) provides a great forum for discussing and docu-
menting how to use Scribus.

B Tutorial: Getting Started with Scribus (http://docs.scribus.net/index.php?lang=
en&page=tutorials/freedomyug/scribustutorial), though written for an older ver-
sion of Scribus and thus slightly dated, is an excellent hands-on tutorial for getting started with
Scribus. The sample files used in the tutorial are also available for download from this site.

Scribus is an open source project staffed by volunteers. If you become a Scribus fan and have something to
contribute, I'm sure they'd be glad to hear from you.

Other Word Processors and Office Suites
for Linux

This chapter focused on the most popular, open source command-line and graphical applications for word
processing and page layout. There are certainly others — this is open source, after all, where anything worth
doing is worth doing several times because of different perspectives on the task at hand. Some other popu-
lar word processors for Linux are the following:

B AbiWord: The AbiWord word processor is part of the GNOME Office Suite (www . gnome . org/
gnome-of fice). AbiWord is a powerful and popular word processor for Linux, with excellent
capabilities for importing and working with existing documents in formats such as Microsoft
Word. AbiWord is available in the Ubuntu repositories, and can easily be installed on your
Ubuntu system using the Synaptic Package Manager.

B Applixware: Applixware is an office suite that includes a powerful word processor, but has had an
on-again, off-again relationship with Linux. Originally marked as an end-user package that was a
direct competitor to StarDivision’s original StarOffice Office Suite, Applixware has morphed into
more of a toolkit for developing real-time and analytical applications. For more information about
Applixware, see www.vistasource.com/vs2/en/index.php. For an article on installing
Applixware on Ubuntu Linux, visit the Applixware group at http: //groups.google.com/
group/Applixware and search for Ubuntu.
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B KWord: The KWord word processor is part of KOffice, the KDE Office Suite (www.koffice.org).
KWord is both powerful and popular, but requires KDE. If you are interested in KWord, you
might want to consider using Kubuntu, a KDE-centric Ubuntu Linux distribution, rather than
the standard, GNOME-oriented Ubuntu Linux distribution. KWord is available in the Ubuntu
repositories, and can easily be installed on your Ubuntu system using the Synaptic Package
Manager. Doing so will install many underlying KDE components, but what's a little disk space
between friends?

All of these word processors are quite easy to use and have their own circle of devotees. If you find some-
thing that you don't like about OpenOffice.org Writer, installing and experimenting with any of these is well
worth your time. After all, you can’t beat the price.

Summary

This chapter explained how to do several word processing tasks on your Ubuntu system. It began by dis-
cussing TeX and LaTeX, the classic, command-line formatted document processors for Linux and Unix sys-
tems, and even highlighted some of the graphical tools that are available for working with LaTeX documents.
Then it covered OpenOffice.org Writer, the word processing component of the powerful OpenOffice.org
office suite, and explained how to create documents and templates in Writer. Next it discussed Scribus, a
powerful desktop publishing application for Linux, which provides the layout and formatting power that you
need when appearance and detailed layout is just as important as content. In conclusion, some other word
processing packages not discussed at length in this chapter but which are also available for Ubuntu Linux
were briefly described.

The document production software packages provided with Ubuntu Linux are great, but people do not live
by documents alone. Chapter 11 explains how to use other office-related software on your Ubuntu system
to create other popular types of files, such as spreadsheets and presentations.



he previous chapter discussed how to create documents on your Ubuntu

system. Along with surfing the Web and sending and receiving e-mail,

writing letters, TODO lists, and working on your novel are probably the
most common personal tasks that you'll find yourself doing on your new machine.
Word processing is also a faitly critical business task because, although most
companies live on e-mail nowadays, there’ still always the need for the occa-
sional memo, planning document, and so on.

This chapter discusses the other office-related software that’s available for your
Ubuntu Linux system, namely spreadsheets and presentation software. While few
people actually need to give presentations on their home computer or to their
family (maybe “Next Month’s Budget — What It Means To You™?), spreadsheets
are a crossover task that is often as important to home users as it is to office
workers. If you are working from home or using Ubuntu on a laptop for business
reasons, you may need to create both spreadsheets and presentations, and
Ubuntu Linux makes this easy (well, as easy as it is on any computer system).

Ubuntu Linux Desktop, OEM, or Text-Mode installations automatically install
the OpenOffice.org Calc spreadsheet application as part of the OpenOffice.org
suite, and the easy-to-use Synaptic Package Manager makes it easy to install other
spreadsheets (such as the lighter-weight but equally powerful Gnumeric spread-
sheet package. Ubuntu Linux Desktop, OEM, or Text-Mode installations also
automatically install the OpenOffice.org Impress presentation application as part
of the OpenOffice.org suite.

To save repeating the phrases “OpenOffice.org Calc” and
“OpenOffice.org Impress” more times than necessary through-
out the rest of this section, I'll typically refer to OpenOffice.org Calc simply as
Calc (its name to its friends) and OpenOffice.org Impress simply as Impress.
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Introduction to Spreadsheets: A Quick Tutorial

This section provides background information on what a spreadsheet is, how it works, and how to use one.
If you're already familiar with spreadsheets, you can skip this section. However, if you're not, this section is
for you.

In paper terms, a spreadsheet is a sheet of paper divided into rows and columns. Each rectangle on the
spreadsheet is referred to as a cell. Each row on a spreadsheet typically provides a variety of information
about a specific transaction or other entity, while the columns are used to visually compare, mathematically
summarize, or perform some other mathematical operation on the values for each row that appears in that
column. The following is an example in text form:

Meal Cost Tax Tip
Breakfast 5.79 0.41 1.25
Lunch 8.48 0.60 1.75
Dinner 13.23 0.93 2.75

This simple table reflects my meals for a (fictitious) day. The first row is a set of headings that identify the
meaning of the entries in each column. Each row provides the details of each of the meals for that day. It
would be easy enough to find out the total cost for my meals that day in various ways — either by adding

a summary column to the end, which contains the total cost of each meal, and then adding all of the values
in that column together, or by adding a new row, which contains the totals of all of that type of item for the
day, and then adding all of the value in that row together. I prefer the first approach, a summary column, so
let's go with that approach for the remainder of this section. There’s nothing preventing you from calculating
your daily totals the other way if you prefer (or doing it both ways, for that matter) — the ability of spread-
sheet applications to automatically perform these calculations is one of their coolest features.

From this point on, this section is a hands-on tutorial to creating a simple spreadsheet. The

X instructions provided in the rest of this section work exactly the same way whether you're
using Gnumeric or OpenOffice.org Calc. If you want to follow along, skip ahead to the section on starting
your spreadsheet of choice, and then jump back here to work through the tutorial. It may be simpler to fol-
low along in Gnumeric because that is already installed on your Ubuntu system, but there are plenty of good
reasons to install and use OpenOffice.org Calc, especially if you're going to be using some of the other tools
in the OpenOffice suite, such as Writer or Impress (discussed later in this chapter). The screen shots in this
tutorial show the example in Gnumeric, but they will look exactly the same in Calc, modulo differences in
the menus and toolbars in Calc.

Manually performing these calculations is fine if you don't have a computer or if you're far better at math
than I am, but I prefer to use the appropriate tool whenever one is available — and spreadsheets to the res-
cue in this case. I'd therefore start up a spreadsheet application (more about how to do that later), and enter
the values from my paper table in the appropriate cells of the spreadsheet. (To enter a specific value in a cell
in a spreadsheet, select that cell using the mouse and type the value.) Figure 11.1 shows the sample values
after entering them into a sample spreadsheet.

Now the fun begins! To create a cell that contains the sum of selected values from each row, click the cell
where you want to create the value, and enter the value =sum (. The equals sign tells the spreadsheet that
you are using a function, sum is the name of the function that you want to perform, and the opening paren-
thesis identifies the fact that this will be followed by a list of the cells that you want to be involved in the
function. (You can also do this using the mouse, which I'll explain later, but typing the function operator is
easier for the purposes of this example.) Figure 11.2 shows the sample spreadsheet at this point.
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FIGURE 11.1

Sample values in a Gnumeric spreadsheet
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Beginning to define a formula
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Next, identify the values that you want to summarize. This is most easily done using the mouse. To select
the existing numeric values in a row, click the cell containing the cost value in the second column and hold
down the left mouse button while dragging the cursor to the right to encompass the other two numeric
values in that row. This is known as selecting a range of cells. As you select a range of cells, a dotted rectan-
gle outlines the cells that you've selected, and the identifiers for those cells are listed following the opening
parenthesis in the formula, as shown in Figure 11.3. (This is often referred to as a selection box.) As you can
see in this figure, the cells in a spreadsheet are identified by their column and row — for example, B2 refers
to the cell in column B, row 2. When represented in a formula, a range of cells is identified by referring to
the first cell and the last cell in the selected range, separating their names by a colon. In this example,
B2:D2 means “all cells between cell B2 and D2, including those two cells.”

FIGURE 11.3

Selecting a range of cells for a formula to act on
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After selecting the cells for the function to act on, you terminate the function by entering a closing paren-
thesis, as shown in Figure 11.4.

Once you've terminated the function, press return to tell the spreadsheet that you're done with that cell,
Your spreadsheet calculates the value of the function that you've entered, displays that value, and moves the
cursor to the next available call, as shown in Figure 11.5. That was easy!
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Ending the definition of a formula

file Edit Mew Insert Format Tools Data Help

¥

& |

Sans > D = @ |_7| E ) =
E2 X & = [=sume2D2) |
A [ 8 [T c [ o E - | s | + [
1 |Meal Cost Tax Tip =
2 Breakfast 5.79 041 1.25[=sum(B2:02)|
3 Lunch 8.48 06 175 T
4 Dinner 13.23 0.93 2,75
5
6
7
]
10
11
12
13
14
15
6
5
&l D
Sheet1 |Sheet2 |Sheet3

Sum=0

FIGURE 11.5

Displaying a calculated value
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You could do the same thing in the next two rows, but there are easier ways to accomplish this that will help
show some other basic spreadsheet capabilities. The easiest way to clone a calculated value to other cells in a
column is to copy the contents of the first cell that contains the function and paste it into the other cells in that
column. When you copy a calculated cell and paste it into multiple other cells at the same time, the spread-
sheet figures out that you actually want to paste in a version of that function which applies to the rows in each
column that you're pasting the function into. And people say that computer programs can't be smart!

To copy the function from the cell where you defined it, click that cell and select the Edit menu’s Copy
command. A dashed line appears around the selected cell, as shown in Figure 11.6.

FIGURE 11.6

Copying a cell in the spreadsheet
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Next, select the range of cells that you want to paste that value into, in the same way that you selected a
range of cells when defining your function. To do this, click the cell below the one that currently contains
the formula and hold down the left mouse button while dragging the cursor down one row to encompass
the same cell in the Dinner row, as shown in Figure 11.7.

Finally, select the Edit menu’s Paste command to paste the function into the selected range of cells. Voila!
The function is pasted into each cell and automatically calculates the right value for each row, as shown in
Figure 11.8.
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FIGURE 11.7

Selecting the range of cells to paste the function into
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FIGURE 11.8

The updated spreadsheet with per-row calculations
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I love it when a plan comes together! The only numeric calculation that remains is to create another cell
that summarizes the calculated values in the per-meal summary column. This is easy enough to do, in
exactly the same way as you did before, which T'll summarize:

1. Select the cell in which you want to invoke a function.

2. Type =sum( to start defining the function.

3. Click the left mouse button, hold it down, and drag the selection box to select the three cells in
the column that you're summarizing.

4. Enter the closing parenthesis to conclude the function and press return to enter it and perform

the calculation.

If all went according to plan, your spreadsheet should now look like the one shown in Figure 11.9.
Congratulations — you've learned the basics of working with a spreadsheet!

FIGURE 11.9

The sum of your previously calculated sums
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Aside from the fact that you didn’t have to do any of the math in this example (hooray!), one of the coolest
things about a spreadsheet containing calculated values is that you can update any of the other cells that are
involved in those calculations, and the spreadsheet will automatically update itself to reflect the new value
in any cells that are based on the contents of the modified cell. Try it yourself — as all good software should

do, it just works!
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Once the basic calculations are complete, you can add some labels to clarify the meaning of the values in
the different fields. You already have row and column headings, but nothing explains the cell that displays
the daily total. To enter text in a cell of the spreadsheet, click that cell to select it and type whatever you
want. Figure 11.10 shows the sample spreadsheet after entering the value “Daily Total” in cell D6.

FIGURE 11.10

Adding a few text fields to the spreadsheet
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Note that the value “Daily Total” doesn’t quite fit in the cell. To fix this, you can adjust the column width. To
adjust the width of a column in a spreadsheet, left-click the column heading (D, in this case) to select it.
Next, position the cursor over the line at the right edge of that column, hold down the left mouse button to
select that edge, and drag it to the right to increase its size. As you drag the column edge, a tool tip appears
that displays the current column width, as shown in Figure 11.11.

Once you've resized the column so that all of your text is visible, release the left mouse button to complete
the resize operation. The column displays on the screen with its new width, as shown in Figure 11.12.
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Resizing a column in the spreadsheet
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FIGURE 11.12

The resized column
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Next, clean up the formatting a bit. Its normal to want to visually differentiate labels from data values, so
you can make all of the headings and labels bold. You can do this easily by multi-selecting all of them and
applying bold formatting. To do this, hold down the Control key to indicate that you want to select multi-
ple items, click on the row heading for row 1, the column heading for column A, and the cell containing the
“Daily Total” label. Your screen should look like Figure 11.13.

FIGURE 11.13

Multi-selecting all labels in the spreadsheet
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Next, click the bold button in the formatting toolbar. All selected items are formatted in bold, and your
screen should look like the spreadsheet shown in Figure 11.14.

The last thing to do after you've done any work is to save your file, which you can do by selecting the File =
Save command. Because your spreadsheet only has a temporary name at this point, whatever spreadsheet
you're using will display a dialog that enables you to specify a name for your spreadsheet (and optionally
navigate to a specific directory location to save the spreadsheet).

Of course, there’s much more to today’s spreadsheets than the simple actions described in this tutorial, but

this should be enough to get you started. All of the spreadsheets discussed in this chapter provide excellent
online help, and plenty of books are available that explain how to use spreadsheets. Though few books are

available on Linux-specific spreadsheets (yet), both Gnumeric and OpenOffice.org Calc are designed to be

compatible with and similar to more common spreadsheets such as Microsoft Excel, so you should be able

to get a lot of information out of almost any book on common spreadsheets such as Excel.
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FIGURE 11.14

Updated formatting in the spreadsheet
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Using Gnumeric

As mentioned in the introduction to this chapter, spreadsheets are often as important to home computer
users as they are to business users. This is especially true once a year for those of us in the United States,
when tax time for anyone who itemizes deductions means trotting out all of your receipts for the past year,
entering them into a spreadsheet, and totaling up anything that is legally deductible.

A recent poll by one of the Linux publications queried readers about what software they’d most like to see
ported to Linux, and my vote went to TurboTax, because otherwise I'll have to have at least one Mac OS X
machine around the house for the next twenty years or so. Until the TurboTax folks heed my plea (or, more
likely, recognize Linux as a growing market opportunity), spreadsheets will have to do for tracking my
personal business expenses. Luckily, Linux provides some excellent spreadsheet packages, one of which
(Gnumeric) is installed by default on your Ubuntu Linux systems.

Gnumeric, a component of the GNOME Office Suite (which was introduced in Chapter 10), was one of the
first spreadsheets available for Linux and, like a fine wine, has only continued to improve with age.

I Previous Ubuntu Linux Desktop installs included Gnumeric, but Gnumeric is no longer
installed by default. You can install Gnumeric on your system by using any of the software
update utilities (apt-get, aptitude, or Synaptic) discussed in Chapter 20, “Adding, Removing, and
Updating Software.” However, if you want to use a spreadsheet that is preinstalled on your system, skip
ahead to the discussion of OpenOffice.org Calc, which is discussed later in this chapter.
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Starting Gnumeric

After you install Gnumeric on your system, a menu item for it is present on the Applications = Office
menu. To start Gnumeric, select this menu item. The application starts, displaying an empty document,
as shown in Figure 11.15.

FIGURE 11.15

Starting Gnumeric

= Bookl g

File Edit Mew Insert Format

Tools Data Help

beH &8 86

@I /w1 8K

| - [ - [A] [A) (&)

EFENER= ===

LE

|sans

(Gl [+)

2
Sheet1 [Sheet2 |sheet3 |
\ \

Sum=0

Taking a Quick Tour of Gnumeric

Gnumeric provides excellent online help, so I won't bore you by walking you through each menu and entry
that it contains. However, as a quick overview of the Gnumeric interface, the callouts in Figure 11.15 high-
light the following areas:

B Menus: The drop-down menus in Gnumeric are organized much like the menus in Microsoft
Excel to provide a familiar user experience. Menu items with an arrow at their right edge lead to
other, related submenus.

B Toolbars: By default, Gnumeric displays the Standard and Format toolbars, which provide one-
click access to specific commands when you click on the appropriate icon. Depending on the size
of the window in which Gnumeric is being displayed, you can access other commands that didn't
fit on the current view of the toolbar by clicking on the down-arrow located at the far right. You
can also display other toolbars or deactivate the default toolbars by selecting toolbars from the
View & Toolbars submenu.

B Row and column headings: These headings identify the current row and column for the cells
that you're viewing. They can be useful when manually entering cells or ranges in a formula.

B Context-sensitive menu: Right-clicking on a call in any spreadsheet that you are working on in
Gnumeric displays the context-sensitive menu shown in Figure 11.16. This menu provides quick
access to several cell manipulation commands.
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FIGURE 11.16

Gnumeric’s context-sensitive menu
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Gnumeric provides extensive online help, available by selecting Contents from the Help menu, or by press-
ing the F1 key on your keyboard at any time. Figure 11.17 shows the main page for Gnumeric’s online help,
which provides both a searchable index and a list of popular, general topics from its initial display window
(at right).

FIGURE 11.17

Gnumeric’s online help
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You can also select the Help menu’s Gnumeric on the Web menu item to display Gnumeric’s home page on
the Internet, as shown in Figure 11.18, from which you can always access a variety of online documentation
and other resources for working with Gnumeric.

FIGURE 11.18

Gnumeric’s home page on the Web
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Invoking Functions in Gnumeric

The tutorial given earlier in this chapter explained how to manually enter a function, which is fine if you are
using a simple function that you happen to know the name of. Gnumeric supports an extensive collection
of functions that you can easily select from the Insert = Function dialog using the mouse. Figure 11.19

shows this dialog with the sum function selected from the complete list of available formulas.

As you can see, selecting any function from the Function dialog displays abbreviated help for that function
in the pane at the bottom of the dialog.
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FIGURE 11.19

Available functions in Gnumeric
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Specifying the Type of Data in a Cell

The spreadsheet tutorial in this section used fairly straightforward types of data that Gnumeric could easily
recognize — sequences of characters from the alphabet and spaces are probably words, while numbers and
decimal points are probably numeric values. Knowing the type of data that is contained in a cell (generally
referred to as its data type or data format) is fairly important, especially when you subsequently want to
invoke functions that calculate values from the contents of various cells.

When you enter values in a spreadsheet without specifying their type, spreadsheets such as Gnumeric
assign them a general data format, which performs a best-guess of their data format based on the type of
characters that they contain. However, you can also manually specify the format of any cell (or cells) by
selecting those cells and using the commands on the Format => Cells dialog, shown in Figure 11.20.

As an example, note that cell C3 in our example spreadsheet (most recently shown in Figure 11.14) doesn't
display the traditional number of decimal points that you'd expect to see in a monetary value. This is
because Gnumeric’s general data format recognized it as a decimal number, but didn't have any way of
knowing that this was a monetary value. To correct this, select that cell, select the Format 5> Cells com-
mand, and click Currency in the pane at the left. This displays a list of possible representations for that data
format, as shown in Figure 11.21.
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FIGURE 11.20

Specifying cell data formats in Gnumeric
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FIGURE 11.21

Specifying that a cell contains a currency value
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Note that two decimal places is the default for this data type, which is what you are trying to correct.
Because this would do the trick, click OK to set cell C3 as a currency value and close the Format Cells dia-
log. This updates the spreadsheet, which now shows the correct number of decimal places for cell C3, as
shown in Figure 11.22.

FIGURE 11.22

The updated spreadsheet showing C3 as a currency value
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This is fine, except that Gnumeric now recognizes that cell as a currency value but all other numeric cells
are still general numeric values, which makes the spreadsheet look a bit odd. You can correct this by multi-
selecting all of the numeric values in the spreadsheet (hold down the Control key, click and hold the left
mouse button on cell B2, drag the selection box to encompass all cells from B2 through E4, and then also
click cell E6 before releasing the Control key), displaying the Format Cells dialog again, selecting Currency,
and clicking OK. Voila! The spreadsheet is now consistent, as shown in Figure 11.23.

FIGURE 11.23

The updated spreadsheet showing currency values
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Importing Existing Spreadsheets

Linux folks like me tend to be Linux-centric, but that doesn’t mean that we can completely ignore reality.
When you're working with existing spreadsheets (and any other office-related documents, to be honest), the
chances are pretty good that you created them using more common software packages, such as Microsoft
Excel, that run on other operating systems, such as Mac OS X and Microsoft Windows. The folks who wrote
and support Gnumeric couldn't ignore this reality either, so Gnumeric provides built-in support for opening

Microsoft Excel spreadsheets and workbooks.
PLANOTE If you have a lot of existing spreadsheets and are wondering how to transfer them to your new
B QKL%‘&E - Ubuntu system, see Chapter 16, “File Transfer and Sharing on Ubuntu,” for detailed informa-
tion on doing just that. Don’t worry — it’s really quite easy to do using a network connection or even a tradi-
tional mechanism such as a floppy or burning a CD.

For example, to open an existing Excel spreadsheet, simply select the File = Open command. By default,
the file selection dialog that opens enables you to select files with any extension, including the .x1s exten-
sion used by Microsoft Excel spreadsheets.

The same mechanism is used to open files in any other format supported by Gnumeric. Gnumeric can open
spreadsheets or other data files that have been saved in any of the following formats:

B Applix (.as): The spreadsheet files produced by the Applix Office suite, which was discussed in
Chapter 10.

B Comma-Separated Value (.csv): A standard text-based interchange format, where each row
appears on a single line and each field value is separated from the next by a comma. This exchange
format does not preserve the calculations required to produce cell values, only the values of the
cells themselves.

B Data Interchange Format (.dif): Another standard text-based interchange format that does not
preserve the calculations required to produce cell values, only the values of the cells themselves.

B Gnumeric (.gnumeric): Gnumeric’s own format. (No surprise there)

B Linear and Integer Program Format (.mps): A text-based interchange format originally devel-
oped by IBM in the 16" century. This exchange format does not preserve the calculations required
to produce cell values, only the values of the cells themselves, leaving the calculations to the
monks who were illuminating the punch cards.

B Lotus 1-2-3 (.123, .wkl, .wks): The spreadsheet formats used by various versions of Lotus 1-2-3
spreadsheet.

B  Multiplan (.sylk): The spreadsheet format used by the old Multiplan spreadsheet.

B  OpenOffice.org Calc (.ods): The open document spreadsheet format used by OpenOffice.org
Calc and other forward-thinking spreadsheets.

B Quattro Pro (wb1l, wb2, .wb3): The spreadsheet formats used by various versions of Borland’s
Quattro Pro spreadsheet.

B Xbase (.dbf): The database file format used by a variety of Dbase I1I-compatible applications such
as Microsoft FoxPro, Dbase III and later, and so on.

As you can see, the open source developers who are responsible for Gnumeric have made a very significant
effort to ensure that you can import any of your existing spreadsheet data files into Gnumeric, so that you're
not losing anything other than your dependence on your previous operating system.
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Using OpenOffice.org Calc

The previous section explored using Gnumeric, a powerful and well-established spreadsheet application
that is a part of the GNOME Office Suite, and is therefore found on most GNOME-based Linux systems,
including Ubuntu Linux systems. While very powerful and able to import existing files from many other
spreadsheet applications, Gnumeric is still essentially a stand-alone application. The GNOME Office suite is
a collection of office applications that depend on the GIMP Toolkit (GTK) graphics library for many of their
graphical controls. These have been semantically collected into the GNOME Office suite through their alle-
giance to GTK and the need for the GNOME folks to have an office suite just like the KDE folks, not neces-
sarily because of any internal similarities or common functionality beyond GTK itself.

This brings us to OpenOffice.org Calc. As the name suggests, OpenOffice.org Calc is a part of the
OpenOffice.org Office suite, which is a set of applications that were designed together, share extensive
amounts of code, share a similar look and feel, and invoke each other to satisfy certain requirements.

For example, as I'll discuss later in this chapter, bulk importing existing spreadsheets into Calc using its
Document Converter wizard produces a report of the results of the import process. This file is created in
the OpenOffice.org document format used by OpenOffice.org Writer, and can be displayed once the con-
version process completes so that you can check for any errors or problems. You can't even select the
Document Converter’s Show log file button if OpenOffice.org Writer is not installed on your system.

As companies such as Microsoft have discovered, there’s a lot to be said for a set of consistent, related appli-
cations that know how to leverage each other’s capabilities to perform many of the data management tasks
required in a modern, computer-oriented office. Unlike Microsoft Office, the OpenOffice.org suite is a high-
quality, no-cost solution to your office software requirements. Though I've been a Gnumeric user for years,
I tend to use all of the OpenOffice.org applications on my desktop systems nowadays. Because Gnumeric is
much smaller and lighter-weight than OpenOffice.org, I still use Gnumeric on my laptops, which has come
in very handy both times that I've needed a spreadsheet in a hotel room in recent years.

Installing Files for OpenOffice.org Calc

The OpenOffice.org software, including Calc, is installed by default if you install Ubuntu from the Live CD,
from the Alternate Install CD using the Text Mode installer, and from the Alternate installer using the OEM
Mode installer. If you want to add Calc or the entire OpenOffice .org suite to a server system that has a
graphical user interface, you can install them using apt-get, aptitude, or Synaptic, as explained in
Chapter 20, “Adding, Removing, and Updating Software.”

One of the things that differentiates Ubuntu Linux from other Linux distributions is its extreme dedication
to the user, especially in terms of internationalization. If you are installing Calc for use when creating
spreadsheets in languages other than English, you may also want to search for and install the appropriate
hyphenation, localization, and thesaurus packages for whatever other locales you are creating spreadsheets
for. This is especially important for working with spreadsheets that use non-U.S. currencies.

" I If you've already installed the localization and internationalization packages for any compo-
*J‘ﬁ‘\’i\ % nent of the OpenOffice.org suite, there is no need to install them again. Installing them once
installs them as a shared resource that can be used by every component of the suite.
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You can easily find these localization and internationalization packages by looking for a string that repre-
sents the country code that you are looking for. For example, Figure 11.24 shows the Synaptic Package
Manager, displaying specific German language support packages for OpenOffice.org that have been identi-
fied by searching for the string “-de.”

FIGURE 11.24

Related language packages for OpenOffice.org
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I You can install complete language support for all applications (without translating the

% GNOME user interface itself) by installing the appropriate language support meta-package for
your target locale(s). These packages have names of the form language-support-country-code (for example,
language-support-de), and include the dictionaries for the specified locale. To fully translate the GNOME
interface and all internationalized applications, select the appropriate language pack. The names of the lan-
guage packs are of the form language-pack-country-code. Once you've installed multiple dictionaries, and so
on, you can set the default language for your document using the Tools => Options => Language Settings -
Language drop-down list.

See Chapter 20, “Adding, Removing, and Updating Software,” for more detailed information on installing
applications using the Synaptic Package Manager.

Starting Calc

You can start Calc from any command line by executing the command oocalc, but it is usually easier to
start it from your GNOME menus. A menu item for Calc is provided in the Applications = Office menu. To
start Calc, select the OpenOffice.org Spreadsheet menu item. The application starts, displaying an empty
document, as shown in Figure 11.25.
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FIGURE 11.25

Starting Calc
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Taking a Quick Tour of Calc

OpenOftfice.org Calc provides excellent online help, as do all of the tools in the OpenOffice.org suite, so I
won't bore you by walking you through each menu and entry that it contains. However, as a quick overview
of the Calc interface, the callouts in Figures 11.25 and 11.26 highlight the following areas:

B Menus: The drop-down menus in Calc are organized much like the menus in Microsoft Excel to

provide a familiar user experience. Menu items with an arrow at their right edge lead to other,
related submenus.

Toolbars: By default, Calc displays the Standard and Formatting toolbars, which provide one-
click access to specific commands when you click on the appropriate icon, and a Formula Bar, in
which you can view and edit any functions or formulas for selected cells. You can modify the list
of icons displayed on a toolbar by clicking on the control for that toolbar, located at the far right.
You can display other toolbars or deactivate the default toolbars by selecting the names of those
toolbars from the View = Toolbars submenu.

Row and column headings: These headings identify the current row and column for the cells
that you're viewing. They can be useful when manually entering cells or ranges in a formula.
Context-sensitive menu: Right-clicking on any cell in a spreadsheet that you are working on in
Calc displays the context-sensitive menu shown in Figure 11.26. This menu provides quick
access to several cell manipulation commands.

Calc provides extensive online help, available by selecting OpenOffice.org Help from the Help menu, or by
pressing the F1 key on your keyboard at any time. Figure 11.27 shows the main page for Calcs help, which
provides both a searchable index and a list of popular, general topics from its initial display window (at right).



Other Office Software: Spreadsheets and Presentations [N |

RE 11.26
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¥ If you are having problems viewing the text for Calc’s online help and Writer is not installed on
% =% your system for some reason, try installing Writer. This will force an update to the components
that control online Help in the OpenOffice.org suite, and usually resolves the problem.

Invoking Functions in Calc

The tutorial given earlier in this chapter explained how to manually enter a function, which is fine if you
are using a simple function that you happen to know the name of. Calc supports an extensive collection of
functions that you can easily select from the Insert = Function dialog using the mouse. Figure 11.28 shows
this dialog with the SUM function selected from the complete list of available formulas.

FIGURE 11.28

Available functions in Calc
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As you can see, selecting any function from the Function dialog displays abbreviated help for that function
in the pane at the right of the dialog.

Specifying the Type of Data in a Cell

The spreadsheet tutorial in this section used fairly straightforward types of data that Calc could easily
recognize — sequences of characters from the alphabet and spaces are probably words, while numbers and
decimal points are probably numeric values. Knowing the type of data that is contained in a cell (generally
referred to as its data type or data format) is fairly important, especially when you subsequently want to
invoke functions that calculate values from the contents of various cells.

When you enter values in a spreadsheet without specifying their type, spreadsheets such as Calc assign
them a general data format, which performs a best-guess of their data format based on the type of characters
that they contain. However, you can also manually specify the format of any cell (or cells) by selecting those
cells and using the commands on the Format = Cells dialog, shown in Figure 11.29.
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Specifying cell data formats in Calc
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As an example, note that cell C3 in your example spreadsheet (most recently shown in Figure 11.14) doesn't
display the traditional number of decimal points that you'd expect to see in a monetary value. This is because
Calcs general data format recognized it as a decimal number, but didn't have any way of knowing that this was
a monetary value. To correct this, select that cell, select the Format &> Cells command, and click Currency in
the pane at left. This displays a list of possible representations for that data format, as shown in Figure 11.30.

FIGURE 11.30

Specifying that a cell contains a currency value
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Note that two decimal places is the default for this data type, which is what you are trying to correct.
Because this would do the trick, click OK to set cell C3 as a currency value and close the Format Cells dia-
log. This updates the spreadsheet, which now shows the correct number of decimal places for cell C3, as

shown in Figure 11.31.

FIGURE 11.31

The updated spreadsheet showing C3 as a currency value
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This is fine, except that Calc now recognizes that cell as a currency value but all other numeric cells are still
general numeric values, which makes the spreadsheet look a bit odd. You can correct this by multi-selecting
all of the numeric values in the spreadsheet (hold down the Control key, click and hold the left mouse but-

ton on cell B2, drag the selection box to encompass all cells from B2 through E4, and then also click cell E6
before releasing the Control key), displaying the Format Cells dialog again, selecting Currency, and clicking
OK. Voila! The spreadsheet is now consistent, as shown in Figure 11.32.

Importing Existing Spreadsheets

Linux folks like me tend to be Linux-centric, but that doesn’t mean that we can completely ignore reality.
When you're working with existing spreadsheets (and any other office-related documents, to be honest), the
chances are pretty good that you created them using more common software packages, such as Microsoft
Excel, that run on other operating systems, such as Mac OS X and Microsoft Windows. The folks who wrote
and support the OpenOffice.org suite and OpenOffice.org Calc couldn't ignore this reality either, so Calc
provides built-in support for opening Microsoft Excel spreadsheets and workbooks.

If you have a lot of existing spreadsheets and are wondering how to transfer them to your new

. Ubuntu system, see Chapter 16, “File Transfer and Sharlng on Ubuntu,” for detailed informa-
tlon on domg just that. Don’t worry — it’s really quite easy to do using a network connection or even a tradi-
tional mechanism such as a floppy or burning a CD.
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FIGURE 11.32

The updated spreadsheet showing currency values
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For example, to open an existing Excel spreadsheet, simply select the File & Open command. By default,
the file selection dialog that opens enables you to select files with any extension, including the .x1s exten-
sion used by Microsoft Excel spreadsheets.

Supported Import Formats

The same mechanism as described earlier in this chapter can be used to open files in any other format sup-
ported by Calc. Calc can also open spreadsheets or other data files that have been saved in any of the fol-
lowing formats:

B Comma-Separated Value (.csv): A standard text-based interchange format, where each row
appears on a single line and each field value is separated from the next by a comma. This exchange
format does not preserve the calculations required to produce cell values, only the values of the
cells themselves.

B Data Interchange Format (.dif): Another standard text-based interchange format that does not
preserve the calculations required to produce cell values, only the values of the cells themselves.

B Lotus 1-2-3 (123, .wk1, .wks): The spreadsheet formats used by various versions of Lotus 1-2-3
spreadsheet.

B Microsoft Excel (.xls, xIt, .xlw, .xml): All of the common spreadsheet formats used by versions
of Excel.

B  Multiplan (.sylk): The spreadsheet format used by the old Multiplan spreadsheet.

B Open/StarOffice Calc (.ods, .sdc): The open document spreadsheet format used by Calc and
other forward-thinking spreadsheets.
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B Quattro Pro (wbh1, wb2, .wb3): The spreadsheet formats used by various versions of Borland’s
Quattro Pro spreadsheet.

B Pocket Excel (.px]): The spreadsheet format used by versions of Microsoft Excel for PDAs.
B Xbase (.dbf): The database file format used by a variety of Dbase I1I-compatible applications such
as Microsoft FoxPro, Dbase III and later, and so on.

As you can see, the open source developers who are responsible for Calc have made a very significant effort
to ensure that you can import any of your existing spreadsheet data files into Calc, so that you’re not losing
anything other than your dependence on your previous operating system.

Importing Spreadsheets Using the Document Converter

As you can see from the previous section, Calc can open spreadsheets produced by many other spreadsheet
applications. It can also open spreadsheet files with Microsoft Excel extensions directly. After working on
them, you can then save them directly in the new, open OpenDocument spreadsheet format (http://
en.wikipedia.org/wiki/OpenDocument) that is used by Calc.

Repeating this process is fine if you have only one or two spreadsheets that you want to update, but if you are
moving all of your work to Ubuntu, you may find that you have hundreds of spreadsheets that you want to
update to Calc format. Luckily, Calc provides a wizard for this that will not only import all of your Microsoft
Excel spreadsheets, but also will import and convert any existing or attached templates that it detects.

To bulk import your existing Microsoft Excel (or older OpenOffice.org) documents, do the following:

1. Select File & Wizards = Document Converter. The dialog shown in Figure 11.33 displays.

FIGURE 11.33

Specifying the input format when converting documents
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2. To bulk import Microsoft Excel files and templates, select the Microsoft Office radio button
and the Excel Documents checkbox. To import existing SDC spreadsheets from StarOffice or a
version of OpenOffice.org prior to 2.0, leave the StarOffice radio button selected and click the
Spreadsheets and Master Documents checkboxes. Click Next to proceed. The dialog shown in
Figure 11.34 displays.
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FIGURE 11.34

Specifying document and template locations when importing
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3. Specify the directories in which you want the wizard to search for the specified document types,
and the locations to which converted documents should be saved. You may want to update the
location to which converted templates should be saved —I typically use my home directory, and
subsequently move the files around manually. Once you've checked the directory locations, click
Next to proceed. A status dialog displays, summarizing the conversions that are about to take
place. Click Convert to begin the conversion process. The dialog shown in Figure 11.35 displays
as the conversion process progresses. When the conversion process completes, the Close and
Show log file buttons are activated on the dialog.

FIGURE 11.35

Monitoring the document conversion process
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Congratulations — the conversion process is complete! Your converted spreadsheets and templates are
ready for use in Calc. Before clicking Close, it’s a good idea to click the Show log file button, which opens
the log file in OpenOffice.org Writer. (This button will not be selectable if OpenOffice.org Writer is not
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installed on your system for some reason.) As shown in Figure 11.36, the log file for the conversion process
lists successful conversions, and also identifies spreadsheets that should be fine-tuned or corrected before
they can be used with Calc. This is often the case with spreadsheet template files or spreadsheets containing
complex macros, which may contain statements that are not completely compatible with anything other
than Microsoft’s own Visual Basic.

FIGURE 11.36

A log file of the spreadsheet conversion process
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Using OpenOffice.org Impress

The OpenOffice.org office suite includes a powerful software package known as Impress for creating and
editing presentations. While you may not need to create presentations on your home computer, presenta-
tions are a fact of everyday life in business today, and no suite of office applications would be complete
without this type of package. As mentioned earlier, I'll simply refer to OpenOffice.org Impress as Impress
throughout the remainder of this section.

Installing Files for Impress

The OpenOffice.org software, including Impress, is installed by default if you install Ubuntu from the Live
CD, from the Alternate Install CD using the Text Mode installer, and from the Alternate installer using the
OEM Mode installer. If you want to add Impress or the entire OpenOffice.org suite to a server system that
has a graphical user interface, you can install it using apt-get, aptitude, or Synaptic, as explained
in Chapter 20, “Adding, Removing, and Updating Software.”

One of the things that differentiates Ubuntu Linux from other Linux distributions is its extreme dedication to
the user, especially in terms of internationalization. If you are installing Impress for use when creating presen-
tations in languages other than English, you may also want to search for and install the appropriate hyphen-
ation, localization, and thesaurus packages for whatever other locales you are creating spreadsheets for.
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If you've already installed the localization and internationalization packages for any component of the OpenOffice.org
suite, there is no need to reinstall them. Installing them once installs them as a shared resource that can be
used by every component of the suite.

You can easily find these localization and internationalization packages by looking for a string that represents
the country code that you are looking for. For example, Figure 11.37 shows the specific German language
support packages for OpenOffice.org that have been identified by searching for the string “-de.”

FIGURE 11.37

Related language Packages for OpenOffice.org
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I You can install complete language support for all applications (without translating the

% GNOME user interface itself) by installing the appropriate language support meta-package for
your target locale(s). These packages have names of the form language-support-country-code (for example,
language-support-de), and include the dictionaries for the specified locale. To fully translate the GNOME
interface and all internationalized applications, select the appropriate language pack. The names of the lan-
guage packs are of the form language-pack-country-code. Once you've installed multiple dictionaries, and so
on, you can set the default language for your document using the Tools => Options => Language Settings =
Language drop-down list.

See Chapter 20, “Adding, Removing, and Updating Software,” for more detailed information on installing
applications using the Synaptic Package Manager.

Starting Impress

You can start Impress from any command-line by executing the command ooimpress, but it is usually
easier to start it from your GNOME menus. A menu item for Impress is provided in the Applications =
Office menu. To start Impress from the menus, select the OpenOffice.org Presentation menu item.

Using the Presentation Wizard

Unlike other OpenOffic.org applications that you may have looked at previously, when Impress starts, it
runs a Wizard that walks you through creating a presentation. Lets follow along.
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FIGURE 11.38

Figure 11.38 shows the initial screen of the Impress Presentation Wizard.
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When you start Impress and see the Presentation Wizard, you can opt out of the Presentation
Wizard by selecting the Open existing presentation radio button. If you select Open, you can
select an existing Impress or Microsoft PowerPoint presentation using the Open dialog that displays. If the
presentation that you want to open is located in your home directory, you can double-click its name to open
it. If it is located in another directory, click Open to display a dialog that enables you to browse for the pres-
entation that you want to open.

You can permanently opt out of starting Impress with the wizard in the future by clicking Do not show this
wizard again before you proceed. Impress will remember this setting and display a blank presentation the
next time that you start Impress.

If you do not have any existing presentations that you want to open and simply want to open a new, blank
presentation without using the wizard, click the Create button while the Empty presentation radio button is
selected.

Assuming that you haven't opted out of the Presentation Wizard, click Next to begin creating your new
presentation. The second Presentation Wizard screen displays, as shown in Figure 11.39.

Select one of the available backgrounds for your presentation from the list (or keep the <original> setting to
continue without a background) and identify the output medium that you are targeting for this presentation:
an on-screen presentation, overhead slides, paper, photographic slides, and so on. Specifying the output
medium modifies some internal settings to maximize the appearance and usable area in your presentation.
Once you've made any desired changes to these settings (I selected the Dark Blue with Orange presentation
background for this example), click Next to continue. The third Presentation Wizard dialog displays, as
shown in Figure 11.40.

This screen enables you select an effect that Impress should use when changing from one slide to the next.
These include many different sweeping movements, rotations, and so on. Rather than trying to describe
them all here, I'll just suggest that you experiment with them. Selecting any effect from the list while the
Preview checkbox is selected (which it is by default) shows a preview of the selected effect in the preview
window on this screen of the wizard.



Other Office Software: Spreadsheets and Presentations

FIGURE 11.39

Specifying a background in the Presentation Wizard
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FIGURE 11.40

Providing presentation details in the Presentation Wizard

Select a slide transition

Effect No Effect 24
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select the presentation type
@ Default
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The other values on this wizard screen enable you to specify the speed of any selected effect, and the type of
presentation that you are creating. Default presentations change slides only when you press a key or other-
wise indicate that they should change — Automatic presentations change slides after a specified period of
time, and are intended for use in kiosks or at trade shows where you want a regular, possibly repeating
series of slides to serve as an attractor.

Once you've changed any of the settings on this screen that you want to take advantage of, click Create to
create your new presentation and complete the Presentation Wizard. The standard Impress screen displays,
as shown in Figure 11.41.
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The standard Impress screen displaying a new presentation
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Taking a Quick Tour of Impress

Impress provides excellent online help, as do all of the tools in the OpenOffice.org suite, so I won't bore
you by walking you through each menu and entry that it contains. However, as a quick overview of the
Impress interface, the callouts in Figures 11.41 and 11.42 highlight the following areas:

B Menus: The drop-down menus in Impress are organized much like the menus in Microsoft
PowerPoint to provide a familiar user experience. Menu items with an arrow at their right edge
lead to other, related submenus.

B Toolbars: By default, Impress displays the Standard, Presentation, Drawing, and Lines and Filling
toolbars, which provide one-click access to specific commands when you click on the appropriate
icon. You can modify the list of icons displayed on a toolbar by clicking on the control for that
toolbar, located at the far right. You can display other toolbars or deactivate the default toolbars
by selecting the names of those toolbars from the View =& Toolbars submenu.

B Preview pane: By default, the pane at the left displays a preview of all of the slides in the current
presentation.

B Edit pane: By default, the central pane displays your working copy of the current slide. You can
change the way in which this slide is displayed by selecting the other tabs at the top of this window.

B Layouts pane: By default, the pane at the right displays the predefined layouts that can be
applied to the current slide. You can change the contents of this window by selecting other
presentation-related tabs, such as Templates, Master Pages, Custom Animations, and Slide
Transitions.
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B Context-sensitive menu: Right-clicking on the slide that you are working on in Impress displays
the context-sensitive menu shown in Figure 11.42. This menu provides quick access to several
cell manipulation commands.

The context-sensitive menu for Impress
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I Though not displayed by default, you can display a Styles and Formatting window at any time

. : & by pressing the F11 key on your keyboard. (You can press F11 again to close this window.) The
Styles and Formatting window provides easy access to the styles that are available in the current presenta-
tion, and is especially convenient if you choose not to display the formatting toolbar. Figure 11.43 shows
Impress with the Styles and Formatting window displayed. Like any floating window in OpenOffice.org
applications, you can dock this window by double-clicking on the grey portion of the window heading, mak-
ing it a part of the default OpenOffice.org interface rather than a floating window. You can undock the win-
dow by double-clicking on the heading of the docked area.

Impress provides extensive online help, available by selecting OpenOffice.org Help from the Help menu, or
by pressing the F1 key on your keyboard at any time. Figure 11.44 shows the main page for Impress help,
which provides both a searchable index and a list of popular, general topics from its initial display window
(at right).

TP If you are having problems viewing the text for the online help in Impress and OpenOffice.org
3 .J o Writer is not installed on your system, try installing OpenOffice.org Writer. This will force an
update to the components that control online Help in the OpenOffice.org suite, and usually resolves the
problem.
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FIGURE 11.43

Impress showing the Styles and Formatting window

FIGURE 11.44
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Creating a Presentation

Creating presentations in Impress is easy, though fine-tuning them can be as challenging as it is in any soft-
ware for creating presentations.

To apply any of the available formats to the current slide, select that format in the Layouts window. The
selected layout is applied to the current slide. You can then click in any of the text boxes and enter the
appropriate text for that region. Figure 11.45 shows a slide that uses the Title Slide layout at the upper right
in the Layouts window.

Creating a title slide in Impress
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Impress provides many sample layouts, including title slides, slides that provide headings and text areas,
slides that provide headings and areas for graphics, and so on. You can identify the intent behind any of the
available layouts by positioning the cursor over that layout and viewing the tool tip that displays. As an
example, the Title Slide tool tip is shown in Figure 11.45.

Once you've entered your text or other content in the current slide, you can add a new slide by selecting the
Insert = Slide command. A new slide displays in the editing window, and the preview window is updated
to display the new slide and any previous slides. Figure 11.46 shows a new slide with the Title, Text format
applied, and a preview of the previous and current slides. This figure also shows the tool tip for the cur-
rently selected format.
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Adding a new slide in Impress
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Once you've added some number of slides to your presentation, you should save it using the File &> Save
command. If this is a new presentation, you will be prompted to supply a name for the presentation.

After saving your presentation, you will probably want to see what it looks like so far. To preview your
actual presentation, select View = Slide Show or press the F5 key on your keyboard. Your presentation
displays on your screen, using any transition effects and timing that you specified when you created the
presentation.

I When previewing your presentation, the preview starts at the first slide selected in the preview
pane. To see your entire presentation, select the first slide in the presentation before requesting

a preview.

Importing Existing Presentations

Impress can open existing presentations produced by Microsoft PowerPoint (and those produced by itself or
StarOffice, of course). After working on these, you can then save them directly in the new, open OpenDocument
presentation format that is used by Impress.

Repeating this process is fine if you have only one or two presentations that you want to update, but if you
are moving all of your work to Ubuntu, you may find that you have many presentations that you want to
update to Impress format. Luckily, Impress provides a wizard for this that will not only import all of your
Microsoft PowerPoint presentations, but also will import and convert any existing or attached layout files
and master documents that it detects. This wizard is known as the Document Converter.

The Document Converter used to convert presentations works identically to the Document Converter used
to bulk import spreadsheets, as explained earlier in this chapter, so I won’t waste space by repeating those
instructions here. For information on using the Document Converter Wizard to bulk-import documents of
any supported type, see “Importing Spreadsheets Using the Document Converter” earlier in this chapter.
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The only real difference when importing presentations rather spreadsheets (or word processing documents,
as explained in Chapter 10) is that you must select Microsoft Office and PowerPoint documents on the ini-
tial screen of the wizard, as shown in Figure 11.47

FIGURE 11.47

Specifying the input format when converting presentations

This wizard converts documents in Open0ffice org format and Microsoft Office documents to the
new OpenDocument format.
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Summary

This chapter discussed common types of office software that you may need to use to complete your move to
Ubuntu Linux. Linux often gets a bad rap in the press for not having a rich set of application software — as
this books shows, this is entirely false. Not only is a good selection of powerful office software available for
Linux, the open source nature of Linux gives you many alternatives in terms of the package that you want
to use — and all at the same low, low price, which is $0 thanks to the hard work and time spent by the
open source community and the folks who bring you Ubuntu Linux.

This chapter discussed two of the most popular spreadsheets for Ubuntu Linux, Gnumeric and OpenOffice.org
Calc. As you can see from the sections that discuss them, they are quite similar in both appearance and
capabilities. The chapter concluded by discussing OpenOffice.org Impress, which is a powerful software
package for creating, working with, and managing presentations that is a part of the OpenOffice.org suite
of office applications.

Now that we've explored creating documents, spreadsheets, and presentations, the next chapter discusses
the software that enables you to create and convert various types of graphics files on Ubuntu Linux Desktop
systems.
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s a writer, ['ve always somewhat resented the old saying, “a picture is
worth a thousand words.” Can't I just do the thousand words and we can
all move on?

I'm kidding of course — there are many times when a picture is worth far more
than any number of words, such as the screen shots in this book, photographs

and artwork in advertising, or various publications that specialize in glorifying the
human form. No one has ever described a text-heavy document as eye-catching,
even despite the best efforts of typographers and the layout artists at Wired. Even if
you're not a graphics artist, there are times when everyone needs software for edit-
ing graphics and creating drawings, whether you just want to remove the terminal
case of red-eye from all of your vacation photographs or produce simple illustra-
tions for a card, letter, or presentation.

If you've worked with graphics packages such as Adobe Photoshop, Adobe
Mlustrator, or CorelDRAW, or Corel’s Paint Shop Pro (formerly from JASC), you'll
be happy to know that open source packages with most of the capabilities that
you'll need to do the same sort of work are freely available for Ubuntu Linux.
Some are pre-installed, and some are located in Ubuntu repositories and are
therefore just a download away.

This chapter helps you make some sense out of the maze of acronyms, general
terminology, and specialized jargon that aficionados use to describe digital graph-
ics, and explains how to use the software available for Ubuntu Linux to create
and edit drawings, images, and other types of computer graphics.

Overview of Digital Graphics
Terminology

Even if you're not a graphics artist (and I certainly am not), everyone with a Web
site or a digital camera has some familiarity with digital graphics. Terminology-
wise, digital graphics is basically nothing more than storing images in files on
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your computer, regardless of whether these files contain pictures from your summer vacation, fancy buttons
or other images that you're using on your Web site, artwork and drawings that you've created using graph-
ics software, pictures that you've used a scanner to capture, images captured directly from your computer
screen, or just about anything else that you can store in a file and display in a graphics application.
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The following provides a quick dictionary of graphics terms that you may encounter as you start to work
with online, digital graphics:

anti-aliasing: A technique used to reduce the jagged appearance of the edges of objects and text
in graphical images. Anti-aliasing softens those edges by blending them with the colors or areas
that appear beside them in an image.

bitmap: A graphical image that is composed of multiple picture elements, each representing one
bit of that image. Each bit in a bitmap has its own color value, generally expressed as a combina-
tion of red, green, and blue (RGB) color values. Bitmaps are one of the two main formats for
digital images — the other is vector graphics. Bitmaps are also referred to as raster images.

BMP: A graphics format originally developed by Microsoft that supports a variety of resolutions
and color depths. A file in BMP format contains a single bitmap/raster image.

color depth: The maximum number of colors contained in an image or that can be displayed by
a given device or graphics card. Common color depths are 256 colors, 16-bit (65,535 colors),
32-bit (4,294,967,296 colors, generally simply referred to as “millions of colors”), and so on. The
greater the color depth of an image, the greater its size, because the color of each pixel requires
the associated number of bits to represent each of the red, green, and blue portions of its color.
Color depth is often defined in “bits per pixel” (BPP). For example, high color uses 15 or 16 bpp:
5 bits for blue, 5 bits for red, and 5 or 6 bits for green.

dithering: The process of displaying pixels of different colors in a portion of an image to give
the visual impression of a single color. Dithering is often used to give lower-resolution images the
smoother appearance of a higher-resolution image.

GIF: A popular lossless graphics format, Graphics Interchange Format files were formerly quite pop-
ular on the Web because they produced relatively high-quality, small file size images through the use
of a compression technique known as Lempel-Ziv-Welch (LZW) compression, which is patented by
Unisys. Because of licensing issues, most Web sites now use JPEG or PNG graphics. The primary
advantage of the GIF format is that a single GIF file can contain multiple images that can be config-
ured to display in sequence. These multi-image GIF files are known as “animated GIFs.” To avoid
patent and licensing issues, most animated Web graphics today are done using file formats such as
Flash, QuickTime or Shockwave, or are done using Java-based animation techniques.

grayscale: An image that is composed of various shades of gray. The number of bits used to hold
the color value for each pixel determines the number of shades of gray that the image can use.

If the number of bits is one, then the image is simply black and white, which is also known as
monochrome. Grayscale is typically used in newspapers or books that are printed in black and
white, where a halftone is used to print the different shades of gray.

halftone: The simulation of a continuous-tone image (shaded drawing, photograph) by using
different-sized dots to make up different portions of the image. Smaller dots per print area are
used for lighter areas, and larger dots are used for darker areas. Halftones are typically used for
relatively high-resolution reproduction of black and white images in print, such as in a newspaper
or magazine.

jaggies: The term for the staircase effect seen on the edges of bitmapped objects, also sometimes
referred to as “aliasing.” This unpleasant visual effect is usually eliminated by the use of tech-
niques such as anti-aliasing.
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JPEG: A popular bitmapped image format consisting of 24-bit color and developed by the Joint
Photographic Experts Group. JPEG is a lossy format, which is often used for graphics on Web
pages to provide a good balance of good image resolution and small file size.

layers: Most complex graphics files are internally composed of multiple image layers that are
superimposed to create the final image. Working with different portions of an image (background,
each component of an image, and so on) not only make it easy to interact with each graphics ele-
ment without disturbing others, but also make it easy to quickly build up complex graphics by
separating them into different logical elements that can be reused across similar graphics.

lossless formats: File formats that are not lossy, i.e., file formats that provide all of the information
that was present in the audio, graphics, or video information as it was originally recorded, drawn,
or captured.

lossy formats: File formats that sacrifice image quality to reduce file size. The term lossy refers to
the data compression algorithm used to reduce file size, where some of the information that was
present in the original file is actually eliminated to produce the smaller, compressed file, and there-
fore the original file can never be completely reconstructed from the compressed version. In the
case of graphics, lossy images typically reduce both the available palette of colors and the number
of pixels in the image. Lossy formats are quite common in graphics, audio, and video files because
they can often reduce file size by eliminating information that is beyond the range of the human
eye, the human ear, or both.

metadata: Data about other data. In graphics files, metadata typically provides information about
file data elements, file attributes (name, size, location, color depth, data type, and so on), or free-
form comments. Metadata simplifies the use and analysis of graphics files by providing a higher-
level interface to the file than just the raw data itself.

monochrome: Images and text that are displayed using only black and white pixels. The term
comes from the fact that there is only one chromatic (i.e., color) value used in the image: black
is a pixel that is set to that color value, while white is a pixel that is not set to black.

PCL: A Printer Control Language originally developed by Hewlett-Packard (HP) and now used in
thousands of different printers. Files in PCL format can be printed directly on HP and compatible
printers with no preprocessing.

pixels: the smallest graphical element in a digital image that can be displayed on your computer
screen. Each pixel has its own color, generally expressed as a combination of red, green, and blue
(RGB) color values. The term pixel stands for “picture element.” Most graphical images, such as
digital photographs, contain millions of pixels— hence the term megapixels. The more pixels an
image contains, the more detail it provides and the higher its resolution.

PNG: Portable Network Graphics, a graphics file format originally designed as an alternative to
the GIF format and its attendant licensing problems. PNG files are lossless, supporting up to
48-bit color or 16-bit grayscale images without losing any detail during compression.

PostScript: a printer control language developed by Adobe and used in thousands of high-quality
laser printers. PostScript files support both bitmaps and drawing primitives, and therefore typi-
cally produce high-quality images. PostScript was inspired by an earlier printer control language
called InterPress, which was developed at Xerox PARC, as were other handy things such as
Ethernet, laser printers, bitmapped displays, and so on.

prepress: the process of preparing documents for printing. Nowadays, this generally refers to the
use of computers to prepare documents and illustrations for printing as opposed to previous analog
techniques such as producing photographic negatives, manual page layout, manual typesetting, and
the manual production of printing plates.
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B raster graphics: another name for bitmap graphics. The term raster refers to a position in the grid
of coordinates that make up a computer display.

B resolution: the output quality of an image, defined in terms of dots, lines, pixels, or samples
per inch, depending on your output device. PPI (pixels per inch) refers to screen resolution, DPI
(dots per inch) refers to printer resolution, SPI (samples per inch) refers to the resolution at
which images are obtained from a scanner, and LPI (lines per inch) refers to halftone resolution.
High-resolution images contain 300 or more units per inch, and are intended for printed output.
Low-resolution images generally contain 100 or fewer units per inch and are generally intended
for on-screen or Web-based display:.

B stair-stepping: another term for jaggies.

B TIFF: Tagged Image File Format, a popular lossless graphics file format. Files in TIFF format
often have the extensions .TIF or .TIFE

B vector graphics: a digital graphics representation and associated file format that defines an image
by identifying each object in that image and describing that object in terms of characteristics such
as its outline, shape, color palette, associated text, gradients, patterns, and element grouping.
Vector graphics are resolution independent because they can be redrawn at the highest quality
supported by a graphics application or display device.

For more complete information, the best site I've found on the Web as a general source of information about
digital graphics is About.com’s Graphics Software section at http: //graphicssoft.about.com. This
site contains everything from a great dictionary of graphics terms to hundreds of useful tutorials, articles, and
discussions. Its truly amazing! The only problem with this site is that it is titled, “About Graphics Software
for PC or Mac.” Hey, what about the rest of us? Luckily, as you'll see throughout this chapter, the graphics
tools available for free on your Ubuntu system are more than sufficient for almost every graphics task.

Using GIMP

GIMP stands for GNU Image Manipulation program and is the premiere open source graphics package for
Linux systems. GIMP originally stood for General Image Manipulation Program and was originally created
by Spencer Kimball and Peter Mattis. From the beginning, GIMP was designed to be easily extendible by
the addition of plug-ins that could be written, compiled and maintained separately, but which would work
seamlessly within the GIMP framework. Like any other open source package, GIMP has subsequently bene-
fited from the contributions of others, especially in terms of plug-in development. GIMP is a shining exam-
ple of a powerful and successful open source package, having also been ported to Microsoft Windows and
Apples Mac OS X and used extensively on those platforms. For all of the gory details of GIMP history, see
www.gimp.org/about/ancient_history.html.

GIMP is also legendary among GNU software packages, especially as far as the GNOME desktop environ-
ment goes, because the toolkit on which much of the GNOME user interface is based is GTK, the GIMP Tool
Kit. Without restating everything on the GIMP ancient history page, lets just say that GIMP started out using
another X Window system toolkit, but its authors decided to create their own, which was full-featured
enough to be adopted by many other projects. Biblically, GIMP begat GTK, which begat GTK+, which begat
GNOME, which now supports GIMP. I hope that’s clear — there will be a quiz later.

People often refer to GIMP simply as gimp or the gimp (not to be confused with the character

&'\ S8 from Quentin Tarantino’s Pulp Fiction), because that’s the name of the command that you type at

the command-line to start the program. Throughout this chapter, I'll use GIMP as a way of generally referring to
the program, using gimp (lowercase) only when I'm specifically referring to the command-line command.
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Starting GIMP

GIMP is automatically installed as part of a basic Ubuntu system install, so no special installation process is
required. You can start GIMP manually in a variety of different ways, the most basic of which are:

B by selecting GIMP Image Editor from the Applications = Graphics menu.
B by typing the gimp command in a GNOME Terminal or xterm window and pressing return.

When starting GIMP for the first time, a usage tip displays, and various GIMP panels are also displayed,
as shown in Figure 12.1.

If you've used other versions of GIMP, you may remember that GIMP formerly displayed a
sequence of startup dialogs that enabled you to customize some aspects of GIMP’s initial con-
figuration. Because most people simply accepted all of the defaults, these introductory panels have been
done away with. If this is your first time starting GIMP, things are better now.

The first thing that most people do when using GIMP is to customize the various panels and dialogs that
display each time you start GIMP. The next section explores each of the panels available in the default
GIMP interface.

FIGURE 12.1

Starting GIMP for the first time
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A Quick Tour of GIMP

Figure 12.1 showed what GIMP looks like the first time you execute the program. I typically disable the

startup tips (you can access them from a GIMP menu command, anyway), which leaves the GIMP% startup
screen as shown in Figure 12.2.

As you can see, GIMP initially displays two windows. A single window can actually contain multiple dialogs
that are combined into one dialog window — this is known as a dockable dialog. To make things even more
flexible, dialogs can be either docked together or combined as multiple tabs within a single dialog. The

default screen shown in Figure 12.2 displays the following windows. Each window description includes a
list of the dialogs contained in that window:

B Main Toolbox window: The window at the left contains two dialogs: at the top, the Main Toolbox
dialog and below it, the Tool Options dialog. The Main Toolbox dialog provides access to all GIMP
commands and dialogs. The Tool Options Dialog provides access to the configurable aspects of the
GIMP tool that is currently selected in the Main Toolbox dialog.

B Layers and Brushes window: The window at the right contains two dialogs: at the top, the Layers,
Channels, and Paths dialog and below it, the Brushes, Patterns, and Gradients dialog. The interest-
ing thing about this window is that each of the dialogs that it contains actually consists of multiple
dialogs that have been docked together as tabs. The top dialog consists of the Layers, Channels,
Paths, and Undo dialogs docked together, while the bottom dialog consists of the Brushes, Palettes,
and Gradients dialogs docked together.

FIGURE 12.2

Basic GIMP windows
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FPPRA GIMP’s Main Toolbox dialog must always be visible — closing this dialog causes GIMP to exit.
* J NSNS Similarly, most GIMP users find it extremely useful to always have the Layers dialog available
so that they have easy access to the portions of an image that are contained on different layers.

Docking and undocking dialogs is a fairly simple process. To undock dialogs, select the header for that dia-
log and drag it out of the window in which it is currently displayed. An icon identifying that dialog follows
the cursor, as shown in Figure 12.3, in which the Tool Options dialog header has been dragged out of the
window shown at the left in Figure 12.2.

FIGURE 12.3

Undocking a GIMP dialog
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Releasing this icon on the screen at the point where you want the undocked dialog to appear results in a
screen like that shown in Figure 12.4. The Tool Options dialog displays as a separate window, and the por-
tion of the Main GIMP Toolbox window that it formerly occupied is now empty. You can resize the window
that formerly contained this dialog to remove the empty space by selecting and dragging a corner.
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The GIMP Tool Options dialog, undocked
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Sample GIMP Tasks

As I confessed earlier, I am not a graphics artist. Many people who are serious artists have created extensive
sets of tutorials on using GIMP, and I'd be insulting them (and you) by either parroting those or by trying to
pretend that I have major graphics skills. That said, I do use GIMP regularly for a variety of common tasks
that you may find useful, so I'll discuss those in the next two sections. For tutorials on using GIMP to do
serious graphics work, see some of the URLs in “More Information About GIMP,” later in this section.

Taking Screen Shots Using GIMP

As you may have noticed so far, this book contains several screen captures that show the entire screen,
specific windows, or certain portions of the screen. My graphics friends have finally convinced me that a
picture is indeed worth a thousand words, or should at least accompany them. All of the screen shots in this
book were done with GIMP, which is an excellent tool for screen and window captures. You may think that
you'll never need to do a screen capture yourself, but that's not necessarily the case — screen captures are
very useful when you’re submitting problem reports and trying to share what you're seeing on your screen
with a friend, and so on.
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Capturing a screen shot in GIMP is quite easy:

1. Select File &> Acquire = Screen Shot from the main GIMP Toolbox window. The dialog shown in
Figure 12.5 displays.

FIGURE 12.5

The Screen Shot dialog
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2. Select the radio button that identifies whether you want to capture a specific window or the entire
screen.

3. Select any delay that you want to take place before you capture a specific dialog or the entire
screen. Specifying a delay enables you to pull down menus, set specific values, hide other dialogs,
and so on — anything that you want to do to capture a screen or window shot that displays
exactly what you want it to.

4. Click Grab to initiate the capture process. After any interval that you have specified elapses, the
screen capture takes place. (If no delay was specified, it happens as soon as you click Grab.) If
you specified that you wanted to capture a single window, the cursor turns into a set of crosshairs,
and you must click on the window that you want to capture. Once the capture takes place, the
result displays on the screen in its own GIMP window, as shown in Figure 12.6, which shows the
full screen capture from which Figure 12.5 was taken.

5. Once you have a full screen or window capture, the next step is to save it in a lossless format that
you or someone else can use. To save the screen capture, right-click in the capture window and
select File = Save As. (You can also do this by selecting the File &> Save As menu command.) A
dialog like the one shown in Figure 12.7 displays.
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A full screen capture in GIMP
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FIGURE 12.7

GIMP’s first Save As dialog
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6. Dialogs like the one shown in Figure 12.7 enable you to save your screen shot in a specific graph-
ics format, which is determined by the file extension. After entering your file name and the file
extension that you want to use, click Save to display an additional, format-specific dialog, as
shown in Figure 12.8.
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GIMP’s format-specific Save dialog
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7. The options associated with each graphics format differ, so the available options on dialogs like
the one shown in Figure 12.8 are specific to your target file format. Once you have made any
changes to the default values that GIMP associates with your target output format, click OK to
save your screen capture.

GIMP not only supports a wide variety of output graphics formats, but it also makes it quite easy to capture
high-quality screen images and fine-tune the characteristics of the files that you create.

Converting and Reducing Images Using GIMP

Most of us nowadays have a Web page where we share information and pictures with our friends. Most digital
cameras save images in JPEG format, which can provide a great combination between small file size (so that
Web pages containing images will load in our lifetimes) and good quality (so that you appear to know what
you’re doing with your digital camera). Regardless, there are going to be times when you have images in larger
file sizes that you want to reduce in size and convert to other formats. For example, the TIFF files produced by
most scanning software today can't be displayed on a Web page, and are huge. Similarly, most digital cameras
today capture photos in megapixels, which are great for printing but are overkill on a Web page.

Because GIMP supports so many different graphics file formats, it is an excellent tool for converting images
to formats that you can use elsewhere (most notably on the Web), and for reducing file size without sacrific-
ing too much quality. The sidebar entitled “Graphics Formats Supported by GIMP” shows all of the graphics
file formats and associated file extensions that are supported by GIMP.

The following are some tips about using GIMP to reduce the file size of your images so that you can easily
put them on a Web page or even mail them to loved ones:

B Save your files in a lossy format that supports compression. PNG files are an attractive choice
because they support up to 48-bit color, but I've found JPEG files easiest to exchange with users
of other types of computer systems (and supported in all Web browsers). Make sure to save the
modified files with a different name so that you still have your originals in case you want to print
them or edit them in some other tool.
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Graphics Formats Supported by GIMP

Gimp enables you to save graphics files in the following formats, each identified by one or more associ-
ated file extensions:

Adobe Photoshop image — . psd

Alias/Wavefront PIX image — .pix, .mask, .matte, .alpha, .als
ASCII Art— . txt, .ansi, .text

Autodesk FLIC animation— . £11, . flc

Bzip archive— .xcf, .bz2, .bz2, .xcfbz2

C source code— . c

C source code header— .h

Digital image and Communications in Medicine image— .dcm, .dicom
Encapsulated PostScript image — . eps

Flexible Image Transport System— . fit, . fits

GIF image— .gif

GIMP Brush— . gbr

GIMP Brush (animated) — .gih

GIMP Compressed XJT image— .xjt, .xjtgz, .xjtbz2
GIMP pattern — . pat

GIMP XCF image — .xcf

Gzip archive— .xcf, .9z, .gz, .xcfgz

HTML table— .html, .htm

JPEG image— . jpg, .jpeg, .jpe

KISS CEL — .cel

Microsoft Windows icon— . ico

MNG animation — .mng

PGM image — . pgm

PNG image— .png

PostScript document— . ps

PPM image — . ppm

Silicon Graphics IRIS image— .sgi, .rgb, .bw, .icon
TarGA image— . tga

TIFF image— . tif, .tiff

Windows BMP image — . bmp

X Bitmap image — . xbm, .icon, .bitmap

X Pixmap image — . xpm

X Window dump — . xwd

Zsoft PCX image — .pcx, .pcc
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B When editing or converting JPEG images, experiment with reducing the quality level of your
image. In most cases, you won't be able to tell the difference, and neither will your viewers. To
reduce the quality level of a JPEG image, click File = Save As, enter the new, unique name and
click Save. The Save As JPEG dialog displays, as shown in Figure 12.9. By default, this dialog
selects an image quality level of 85, and shows you the size of your resulting output file. Click the
Show Preview in image window checkbox and experiment with dragging the slider to see how
your image changes and how the file size changes with lower quality images. Once you're happy
with the new image, click OK to save the updated image.

FIGURE 12.9

Reducing JPEG quality when saving files

Quality; e———T ‘

File size: 428.0 kB

[ Show Preview in image window

P Advanced Options

| @Help H xgance\H @QK ]

B For Web graphics, reduce the size of your images by scaling them down from the physical size cap-
tured by your camera or scanner to a size that is better suited to viewing on a Web page. To scale
images in GIMP, select Image = Scale. The dialog shown in Figure 12.10 displays. Enter a new
value in the Width field and press return — the Height value will change automatically to preserve
the current aspect ratio of your image. Click scale to rescale the image and update the preview of
your image.

FIGURE 12.10

Scaling images for better Web-page display
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Using these simple techniques, I've been able to reduce images from the ~500KB size that my digital camera
captures down to less than 50KB, with no obvious loss of quality. Well, maybe someone with better eyesight
than mine could notice a significant difference, but I certainly can’t.

B Ubuntu Linux also provides several command-line tools that can quickly and easily manipulate

&8 images. One of my favorites is the convert utility, which reduces the color depth in an image.
The convert utility is one of the graphics tools provided in the ImageMagick set of graphics tools that are
installed by default on your Ubuntu system. For more information about the convert utility or ImageMagick in
general, use the man command to see the online reference information for these commands.

GIMP has many, many more great features and capabilities — this section has only scratched the surface to
encourage you to experiment. See the next section for links to some great online sites that provide detailed
information and tutorials about GIMP. Tutorials provide a great way to accomplish a specific task quickly
and feel good about your growing proficiency.

More Information About GIMP

Hundreds of sites on the Web provide information about using GIMP. The following are some of my favorites:

B www.gimp.org: The GIMP home page. Because this is the GIMP mother ship, this is a great
starting point for checking the latest documentation, making sure that you have the latest version
of GIMP, finding GIMP tutorials, and getting pointers to other online resources.

B http://empyrean.lib.ndsu.nodak.edu/~nem/gimp/tuts/: Nem W. Schlecht has
put together a great site that provides pointers to a huge collection of GIMP tutorials on various
subjects.

B http://gimp-savvy.com/BOOK/index.html: An excellent, though slightly older, book
about GIMP that is available online. Though it doesn't have the latest and greatest GIMP informa-
tion, it is still an excellent resource (and a book well worth having if you're going to be doing lots
of work with GIMP).

B http://gimps.de/en/tutorials/gimp/picture-photo-image/index.htm: A great
set of GIMP tutorials for photo retouching.

[ If you're a digital photography fan, an excellent package that’s well worth checking out is

% Bibble (www.bibblelabs .com). Bibble comes in two versions, Lite and Professional. Bibble
is not included in your Ubuntu Linux installation because it is a commercial program, though still relatively
inexpensive, costing $70 for the Lite version and $130 for the more full-featured Pro version. Bibble is an
example of the growing amount of commercial software for Linux that makes it the equal of any personal
computer operating system.

Using OpenOffice.org Draw

OpenOffice.org (www . openoffice.org) is a suite of office applications including a word processor
(Writer), a spreadsheet (Calc), this drawing program, software for creating presentations (Impress), and a
database program called BASE. This section focuses on the drawing application — other chapters in this
book discuss the OpenOffice.org word processor, spreadsheet, and presentation software. For some back-
ground about the OpenOffice.org suite in general, see the introductory section of “ Word Processing with
OpenOffice.org Writer” in Chapter 10.




FIGURE 12.11
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Draw is primarily focused on creating drawings in OpenDocument Drawing (. odg) format. Like Inkscape
(discussed later in this chapter), OpenOffice.org Draw enables you to create drawings in SVG format, though
its ability to import existing SVG graphics is very limited at this point. Stay tuned!

To save repeating the phrase “OpenOffice.org Draw” more times than necessary, I'll refer to it simply as
Draw or as oodraw (the name of the application that you must type to execute OpenOffice.org Draw from
a command-line interface) throughout the rest of this section.

Installing OpenOffice.org Draw

Draw is installed by default if you install Ubuntu from the Live CD, from the Alternate Install CD using the
Text Mode installer, and from the Alternate installer using the OEM Mode installer. Draw is also installed
automatically if you manually install the OpenOffice.org presentation software, Impress.

To install Draw on a system where it is not already present, start the Synaptic Package Manager from the
System = Administration menu, select Search, enter Draw in the Search box that displays, and click
Search. Once the search completes, scroll down in the list of packages in the new Draw category until you
see OpenOffice.org Draw, and right-click to select that item for installation from the pop-up menu, as
shown in Figure 12.11.

Installing OpenOffice.org Draw in the Synaptic Package Manager
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Depending on what software you have previously installed on your Ubuntu system, a dialog may display
that lists other packages that must also be installed and it may ask for confirmation. Click Mark to accept
these related (and required) packages.

After you are finished making your selections, click Apply in the Synaptic toolbar to install Draw on your
system. Once the installation completes, you're ready to begin working with Draw!

See Chapter 20, “Adding, Removing, and Updating Software,” for more detailed information on installing
applications using the Synaptic Package Manager or the command-line apt-get or aptitude software
management utilities.
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Starting Draw

In Ubuntu 6.06 LTS, no menu item is provided on the Office menu for OpenOffice.org Draw, so you must
start the program by typing the oodraw command in a GNOME Terminal or xterm window and pressing
return. You can add a menu item for Draw using the Alacarte Menu Editor, as explained in Chapter 5.

When Draw starts, it displays an empty document, as shown in Figure 12.12.

FIGURE 12.12

Starting OpenOffice.org Draw
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A Quick Tour of Draw

OpenOffice.org Draw provides excellent online help, as do all of the tools in the OpenOffice suite, so I won't
bore you by walking through each menu and entry that it contains. However, as a quick overview of the Draw
interface, the callouts in Figure 12.12 highlight the following areas:

B Menus: The drop-down menus in Draw are organized much like those in other drawing packages
to provide a familiar user experience. Menu items with an arrow at their right edge lead to other,
related submenus.

B Toolbars: By default, Draw displays the Standard, Line and Filling, and Drawing toolbars, which
provide one-click access to specific commands when you click on the appropriate icon. You can
modify the list of icons displayed on a toolbar by clicking on the control for that toolbar, located
at the far right. You can display other toolbars or deactivate the default toolbar by selecting tool-
bars from the View = Toolbars submenu. Draw provides a great selection of drawing-oriented
toolbars, such as a 3D objects toolbar, so that you can quickly and easily create and modify the
geometry of 3D images.
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B Rulers: These rulers display the horizontal and vertical location of the cursor in the current draw-
ing. The grayed-out portions of each ruler reflect the page margins used in the current document.
You can disable these rulers by deselecting the View & Ruler menu command.

B Styles and Formatting window: Though not displayed by default, you can display this window
at any time by pressing the F11 key on your keyboard. (You can press F11 again to close this win-
dow.) The Styles and Formatting window provides easy access to the styles that are available in the
current drawing, and is especially convenient if you choose not to display the formatting toolbar.
Like any floating window in OpenOffice, you can dock this window by double-clicking on the gray
portion of the window heading, making it a part of the default OpenOffice interface rather than a
floating window. You can undock a window by repeating this process in the docked area.

B Context-sensitive menu: Right-clicking on the background of any drawing that you are working
on in OpenOffice.org Draw displays the context-sensitive menu shown in Figure 12.13. This
menu provides quick access to several commonly-used commands and submenus, including
those for modifying the current page format, displaying a grid, and controlling snapping to grid
points.

FIGURE 12.13

OpenOffice.org Draw’s context-sensitive menu
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Draw provides extensive online help, available by selecting OpenOffice.org Help from the help menu, or
by pressing the F1 key on your keyboard at any time. Figure 12.14 shows the main page for Draw’s help,
which provides both a searchable index and a list of popular, general topics from its initial display window
(at the right).
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OpenOffice.org Draw’s online help
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More Information About OpenOffice.org Draw
As the OpenOffice Suite continues to grow in popularity, more and more free resources are available for help-
ing you with each of its components. Some of my favorite Draw-related sites on the Web are the following:
B http://oooauthors.org/en/members/tutorials/draw/: Drawing tutorials and
Frequently Asked Question (FAQ) files in a variety of languages.

B www.openoffice-support.net/#draw: A few tutorials and a CLUE sheet that I've found
very handy. Some of the information on the site is from Sun (and thus says StarOffice), but it is
still appropriate for standard OpenOffice users.

B www.openoffice.org: The OpenOffice mother ship, this site provides access to mailing lists,
sample documents, FAQs, and much more.

Using Inkscape for Vector Graphics

Standard document and graphics formats were less important before personal computers became the latest
household appliance and the Internet provided a common platform for exchanging and presenting text and
illustrations. The sections of previous chapters that discussed Web browsing using Firefox and document
creation using OpenOffice.org stressed the importance and value of open standards for the written word
such as HTML and the Open Document format. Similar standards are emerging in the area of graphics and
illustration, where older formats such as GIF and JPEG are being expanded by the emergence of open raster
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graphics standards such as Portable Network Graphics (PNG) and an equally powerful, open standard for
vector graphics such as the W3C standard Scalable Vector graphics (SVG) format. (For more information
about the SVG standard, see www.w3 .org/Graphics/SVG/.)

Inkscape is an open source application for creating and editing vector graphics, and is similar to traditional
applications such as Adobe Illustrator, Aldus (Adobe) Freehand, and CorelDraw. Inkscape can also import
graphics in a variety of raster graphics formats that it can use as components of its SVG output. Inkscape
can even export PNG graphics for compatibility with raster-only applications and older Web browsers. In
addition to the standard elements of scalable vector graphics files, Inkscape also supports Web-oriented
Creative Commons metadata and direct XML creation and editing.

Although OpenOffice.org Draw, discussed earlier in this chapter, can export images in SVG
o format and has some import capabllltles, Inkscape was designed for SVG graphics. The
OpenDocument Drawing format used by Draw is an excellent format to use if your focus is on producing
drawing for use with the other components of the OpenOffice.org suite. If your focus is on creating stand-
alone artwork for Web pages, I'd suggest that you use Inkscape.

Installing Inkscape

Because not everyone needs to create vector graphics images (and many people may have already decided to
do this using OpenOffice), Inkscape isn't installed by default on a Ubuntu Linux system. Luckily, that’s easy
enough to fix!

To install Inkscape, start the Synaptic Package Manager from the System = Administration menu, select
Search, enter Inkscape in the Search box that displays, and click Search. Once the search completes, select
Inkscape from the new Inkscape category (it will be the only entry), and right-click to select that item for
installation from the pop-up menu, as shown in Figure 12.15.

FIGURE 12.15

Installing Inkscape in the Synaptic Package Manager
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A dialog displays that lists other packages that must also be installed for Inkscape to work correctly and
asks for confirmation. Click Mark to accept these related (and required) packages.

After you are finished making your selections, click Apply in the Synaptic toolbar to install Inkscape on
your system. Once the installation completes, you're ready to begin working with Inkscape! See Chapter 20,
“Adding, Removing, and Updating Software,” for more detailed information on installing applications using
the Synaptic Package Manager.

Starting Inkscape

After installing Inkscape, you can start the program in a variety of different ways, the most basic of which are:

B by selecting Inkscape Vector Illustrator from the Applications &> Graphics menu.

B by typing the inkscape command in a GNOME Terminal or xterm window and pressing return.

The application starts, displaying an empty document, as shown in Figure 12.16.

FIGURE 12.16

Starting Inkscape
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A Quick Tour of Inkscape

Inkscape provides great online help, and even includes some tutorials that are available from its help menu.
The callouts in Figure 12.16 highlight the basic components of the Inkscape interface, which are the following:

B Menus: The drop-down menus in Inkscape are organized to provide easy access to commands
related to the basic elements of SVG drawings, such as Layers, Objects, Paths, and Text. The
Inkscape designers have done at great job at minimizing the number of submenus used in the
program — almost every command is directly available from a top-level menu.
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B Toolbars: Inkscape provides two toolbars. The top toolbar provides access to some standard file
and clipboard manipulation commands, and also provides access to a variety of commands for
zooming, copying, and grouping selected objects. The bottom toolbar provides easy access to
rotation, layer manipulation, and scaling commands.

B Rulers: These rulers display the horizontal and vertical location of the cursor in the current
document.

B Context-sensitive menu: Right-clicking on any component of a drawing that you are working on
in OpenOffice.org Draw displays the context-sensitive menu shown in Figure 12.17. This menu
provides quick access to several commonly used commands and submenus, including those for
duplicated a selected object, grouping and ungrouping, undo operations, and a general object
properties panel for the selected object.

FIGURE 12.17

Inkscape’s context-sensitive menu
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More Information About Inkscape

I'm not the best graphics artist, so I'll let people speak who are. Some of my favorite Inkscape-related sites
on the Web are the following:

B www.inkscape.org/: The home page of the Inkscape project, this page provides access to
many Inkscape resources, such as mailing lists, articles, collections of images, and so on.

B www.inkscape.org/mailing lists.php: Inkscape-specific mailing lists. The Inkscape-
user list is a great place for asking questions and searching for solutions to whatever problem
you're experiencing (with Inkscape, that is). The Inkscape-announce list is a low-traffic list, but is
worth subscribing to so that you are notified of new major and patch releases of Inkscape.
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B http://tavmjong.free.fr/INKSCAPE/MANUAL/html/index.php: Tavmjong Bah is
writing a book about Inkscape that is freely available on the Web. This is a great book with a fan-
tastic selection of information.

B www.angelfire.com/mi/kevincharles/inkscape/index.html: An unofficial (but
extremely useful!) user manual for Inkscape written by Kevin Wixson.

B www.openclipart.org/: Open Clip Art Library Web site, which provides a huge collection of
clip art that can be freely used. The majority of these graphics are stored in SVG format, though
some are found in formats such as PDF or WME

As with every popular open source package, more resources and sources of related information for Inkscape
are probably appearing on the Web as I type this. If you find a great Inkscape resource that I've missed in
this quick summary, please let me know. Inkscape is a great program!

Summary

This chapter explored tools for creating and manipulating various types of graphics files on Linux systems.
Linux has a great selection of powerful graphics tools that you can use to do real work that is only con-
strained by your artistic skills. (I personally will still require a “mental image to graphics file” application,
but that's my problem.) GIMP is one of the shining examples of just how excellent and powerful open
source software can be.

The Chapter 13 explores how to work with audio and video on Ubuntu, ranging from how to configure
sound on your Ubuntu system to how to work with CDs, DVDs, and the alphabet soup of digital audio and
video file formats that one finds on the net today.



P3, WMA, OGG, FLAC, SHN, APE: this may look like a blast from a

shotgun loaded with three letter acronyms (TLAs), but it’s really a list of

the most popular formats for digital audio nowadays. The same is true
of digital video, where acronyms such as MPG, MPEG, and VOB are king. There
are also some really ugly acronyms such as DRM, MPAA, and RIAA, which stand
for groups of self-interested thugs trying to deny the rights of the consumer, but
we won't go into that here.

The great thing about digital audio and video is that you no longer need special-
ized devices to play your music or watch a movie. You can listen to a music CD
or play a video CD or DVD on your computer. Once you buy a CD or DVD, it is
completely legal for you to transfer its contents to your computer and watch it
there. This eliminates the need to carry around the original media, and you can
safely leave them behind at home as backups in case your computer crashes.

This chapter helps you make some sense out of the maze of acronyms, general ter-
minology, and specialized jargon that aficionados use to describe digital audio and
video, and explains how to use the software available for Ubuntu Linux to listen to
music, watch movies, and even create your own CDs and DVDs. I love being able
to check into a hotel room and relax while listening to my favorite tunes because
I've brought them along on my favorite modern multimedia device —a computer
running Ubuntu Linux.

Overview of Digital Audio
and Video Terminology

As mentioned in the introduction to this chapter, digital audio and video is an
area in which the computer industry’s tendency towards using jargon and three-
letter acronyms makes many conversations and reference information almost
incomprehensible to the novice. Though I've been a record collector, CD collector,
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and musician for years, I still encounter terms that I either have to look up or decrypt, and there is no single
source of this sort of terminology outside of all-encompassing sites like Wikipedia.
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This section therefore provides a basic glossary for the most common audio, video, and digital multimedia
terminology and acronyms that I am familiar with and see often. It isn’t necessarily easy reading, but it
should be a great reference for the rest of the chapter, where these terms will be used.

AAC (Advanced Audio Coding): A lossy codec originally developed by Dolby Laboratories that
is similar to MP?3 files in file size but provides slightly higher quality. AAC is now often, and incor-
rectly, referred to as the Apple Audio Codec because of Apple’s use of a protected version of the
AAC format to impose DRM on its iTunes customers.

ABR (Average Bit Rate): A type of encoding in which the user specifies the target bit rate for
sampling and playback, and the encoder calculates the appropriate VBR (Variable Bit Rate) values
necessary to achieve the average.

AIFF (Audio Interchange File Format): A lossless audio codec originally developed by Apple
Computer, and therefore commonly used on Macintosh systems.

ALAC (Apple Lossless Audio Codec): A proprietary lossless audio code developed by Apple
Computer. This format is frequently confused with the M4A format, which is essentially a con-
tainer file that can deliver files in ALAC and other formats.

APE: The file extension for audio files encoded using the proprietary lossless Monkey’s Audio
codec. This codec provides slightly better compression (i.e., slightly smaller file sizes) than the
FLAC or SHN codecs, but at the cost of slower encoding/decoding. APE files are primarily used
for lossless compression and archival on Microsoft Windows platforms because no official Linux
port of the Monkey’s Audio codec exists. For more information about the Monkey’s Audio codec,
see www . monkeysaudio.com/.

bit rate: The number of bits per time interval that make up an audio signal. The most common
time interval used in bit rate calculations is one second (BPS). High-speed data communications
is often measured in Kbps (kilobits — thousands of bits per second). This is overkill for digital
audio.

burn: The term for writing files to recordable or rewritable CD or DVD media. The term burn
comes from the fact that data is written to CDs and DVDs using a laser that inscribes miniscule
pits on their surface to represent digital information.

CBR (Constant Bit Rate): A codec that uses a fixed number of bits per second as opposed to
ABR or VBR codecs.

CD (Compact Disc): A storage device capable of holding approximately 650MB of prerecorded/
prewritten digital information.

CD-R (Compact Disc/Recordable): A storage device capable of holding approximately 650MB of
digital information, but where each portion of the disc can be written to once by home computers
with compatible drives. Writing a CD-R disc can be done in multiple sessions, where each session
writes a different portion of the disc. Mike Richter’s Primer on CD-R at www .mrichter.com/
cdr/primer/primer.htmis a tremendous resource for everything you ever wanted to know
about CD-R (and more). Similarly, Andy McFadden’s CD-Recordable FAQ at www . cdrfaq.org/
is another tremendous resource with tons of detailed information about CD software. Web docu-
ments like these are true testimonials to the power of the Internet and the expertise and dedica-
tion of its users. My hat goes off to these guys!
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CD-RW (Compact Disc/Rewritable): A storage device capable of holding approximately 650MB
of digital information, which can be written to multiple times by home computers with compati-
ble drives. Only CD-RW drives can read CD-RW discs.

CDDA (Compact Disc Digital Audio): The format used on most non-copy-protected audio
CDs. Sometimes also referred to as CDA because of Microsoft Windows’ inability to use four-
character file extensions.

CDDB (CD Database): A commercial, online database that provides identification information
and track listings for commercial CDs.

codec (compressor/decompressor): An algorithm by which digital signals are compressed so as
to lose a minimum amount of quality, and decompressed for playback.

DAT (Digital Audio Tape): A digital recording tape medium used in recording studios and by
audio professionals.

DAE (Digital Audio Extraction): The process of cloning prerecorded digital media by directly
copying it to files rather than by playing it, converting the resulting analog audio output, and
saving that information to a digital storage device.

disc-at-once: A CD/DVD burning mechanism that writes the entire surface of the CD or DVD
disk rather than simply the amount of storage required to hold the information that you are
recording.

DMCA (Digital Millenium Copyright Act): Legislation passed in the United States in which the
supposed goal was to preserve copyrights for digital media, but which has been used to squash
reverse engineering, eliminate free-speech discussions of encryption technology, and rob users of
the free reuse of legitimately purchased audio and video files; a good idea gone bad.

DRM (Digital Rights Management): A technique for denying legitimate users of audio and video
files the ability to freely copy and use them.

DSP (Digital Signal Processing): Using various algorithms to convert or modify digital audio
and video signals. DSP can be done in hardware, software, or a combination of both.

DVD (Digital Video Disc): A storage device capable of holding approximately 4.7GB of digital
information.

EQ (Equalize): A recording effect that increases or decreases the volume of different frequency
ranges in an audio signal. Equalizing frequency ranges smoothes the audio signal by preventing
extreme differences in volume across different frequency rangers.

FFP (FLAC Footprint): Checksum files that are typically distributed with FLAC-encoded files to
enable you to verify their integrity. See the entry for MD5 in this glossary for more information
about checksums.

FLAC (Free Lossless Audio Codec): A lossless audio codec that typically achieves compression
rates of 30% to 50% without any reduction in quality from the original recordings.

Freedb (Free DB): An open source alternative to CDDB that enables users to contribute informa-
tion about CDs.

ID3 tags: 128-byte header information in MP3 files that is used to provide information about the
audio file. ID3v1 tags provide album, artist, general comments, genre, and title information. ID3v2
tags provide this information and more in a more free-form fashion, permitting larger, user-defined
tags that support all ID3v1 tags but can also include information such as lyrics and images.

ISO (International Standards Organization): In the context of CDs and DVDs, ISO refers to
the three-letter file extension added to CD and DVD images to show that the contents of the file
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conform to the ISO9660 specification, which defines CD and DVD formats. People often refer to
conformant image files that contain complete CD or DVD images as ISOs.

lossless formats: File formats that are not lossy, i.e., file formats that provide all of the informa-
tion that was present in the audio, graphics, or video information as it was originally recorded,
drawn, or captured.

lossy formats: File formats that sacrifice quality to reduce file size. The term lossy refers to the
data compression algorithm used to reduce file size, where some of the information that was pres-
ent in the original file is actually eliminated to produce the smaller, compressed file, and therefore
the original file can never be completely reconstructed from the compressed version. In the case of
audio files, lossy images typically reduce both the bit rate and the frequency ranges at which audio
is recorded, the theory being that the majority of this information is inaudible to most people.

M4A: An audio file container format that can contain AAC or (more commonly) ALAC files.
Protected versions of M4A files that have been subjected to Digital Rights Management are deliv-
ered as M4P files.

MD5: A popular mechanism, known as a checksum, used to verify the integrity of digital data files,
especially lossless audio files. Files with this extension are plain text files that typically contain
unique 32-character ID numbers for one or more companion data files. An MD5 checksum value
is unique to the data file that accompanies it, and therefore is often used to fingerprint (i.e.,
uniquely identify) that file and thus verify its integrity. If you generate an MD5 checksum (using

a Linux application such as md5sum) and that checksum value matches the checksum value
delivered with the file, the file has not been modified.

MP3 (MPEG-1 Audio Layer 3): The most popular audio format used today, MP3 is a proprietary
lossy codec that produces relatively high quality sound from relatively small audio files.

MP3 CD: A compact disc that contains MP3 files rather than traditional CDDA audio. Because
MP3 files are smaller than CDDA files, MP3 CDs can hold much more music than other CD for-
mats, and are quite popular nowadays even though they usually cannot be played in standard
CD players.

MPAA (Motion Picture Association of America): The motion picture industry’s equivalent of
the RIAA, a group of industry thugs bent on maximizing industry income at the expense of the
end user and often the artist.

MPEG (Motion Picture Experts Group): An Industry consortium responsible for defining stan-
dards for audio and video formats.

MPEG-4: The latest generation of MPEG standard at the time that this book was written, MPEG-4
is a standard file format for delivering audio, video, and other multimedia objects.

noise reduction: Audio processing techniques used to clean up audio files by removing, filtering,
or equalizing specific frequency bands.

normalize: An audio processing technique that identifies the loudest range of an audio file, and
then uses that as a baseline for the volume used when playing back the rest of the file.
Normalizing audio data does not change relative volumes within a song, just the baseline volume.

OGG (Ogg Vorbis): A popular, open source lossy codec and associated container format that pro-
vides a powerful, royalty-free alternative to lower quality codecs such as MP3. Ogg Vorbis was
developed by the Xiph.org foundation, a foundation dedicated to developing and promotion free,
open source multimedia formats. (Ogg is the file format, while Vorbis is the actual codec, though
files encoded using this codec typically have the . ogg file extension.) For more information
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about Ogg Vorbis, see www .xiph.org or www.vorbis. com. If your software or audio player
does not support Ogg Vorbis, contact the manufacturer.

P2P (Peer-to-Peer): A popular data exchange and delivery mechanism where each client (peer)
identifies other peers and exchanges data with them without the use of a central server. Popular
P2P applications are BitTorrent, GNUtella, LimeWire, and so on.

PCM (Pulse Code Modulation): An audio and video data format that provides a true representa-
tion of the recorded signal by sampling it at regular intervals. PCM is the standard form for digital
audio in computers, compact discs, and in digital video.

RealAudio: A popular streaming audio format developed by Real.com and often used on the
Web. For more information, see www.real .com.

RIAA (Recording Industry Association of America): A group of industry thugs bent on maximiz-
ing industry income at the expense of the end user and often the artist.

rip: The generic term used to describe the process of converting CD and DVD discs to files that
can be used on a computer system.

SHN (Shorten codec): A popular lossless audio codec frequently used for distributing authorized
live recordings on the Internet. Shorten delivers slightly larger file sizes than FLAC, its primary
“competitor.” Interestingly, the Shorten codec also offers a lossy mode, though I don't see why
anyone would use that. For more information about the Shorten codec and Linux software for
working with SHN files, a great resource is the SHN Resources page at http: //research.umbc
.edu/~hamilton/shnlinks.html. The Shorten codec is a commercial product of SoftSound
Ltd, but has a user-friendly personal use license. For more information, see www . softsound
.com/Shorten.html.

skin: An alternate user interface for graphical applications. New skins can be applied to an exist-
ing application without recompilation or any actual changes to the application other than its
configuration information. Many audio players (such as XMMS and the venerable WinAmp for
Microsoft Windows systems, which pioneered skinnable applications) are skinnable, which
enables fans to easily customize their appearance.

streaming: A method of delivering digital content over a network such that an application (such
as an audio player) receives information as it is needed without the need to store that data on the
machine. The most common examples of streaming media players are the RealPlayer and RealOne
applications from RealAudio. For more information, see www.real.com.

SVCD (Super Video CD): The successor to Video CDs (VCDs), an SVCD contains MPEG-2 video
and MPEG-1 or MPEG-2 audio recorded on a normal VCD. Most DVD players can also play
SVCD discs because DVD players support the MPEG-2 codec required to decode the MPEG-2
video data.

track-at-once: A CD/DVD burning mechanism that writes on track of a CD or DVD disk but
leaves the remainder of the CD or DVD available for further recording at a later stage.

transcode: The process of converting from one encoding format to another, typically used when
referring to converting a media file or object from one format to another, as is done when creating
DVDs from MPEG files in other formats (or vice versa).

TTA (True Audio codec): A free lossless audio codec offering an average of 30% to 40% file size
reduction without any loss of quality. I haven’t encountered this codec much on the Net, but
some people swear by it. For more information about the True Audio codec, see www . true-
audio.com/.
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B VBR (Variable Bit Rate): A type of encoding that attempts to reduce file size without sacrificing sig-
nificant quality by varying the bit rate at which audio information is recorded. More complex audio
is recorded at a higher bit rate, while simpler audio passages are recorded at a lower bit rate.

B VCD (Video CD): A storage device capable of holding approximately 650MB of prerecorded/
prewritten digital video and audio information that are encoded in MPEG-1 format. Most DVD
and CD players can play VCDs because they support the MPEG-1 codec used to decode the
video and audio data.

B WAV: A digital audio file format originally developed by Microsoft and IBM that has become the
standard format for distributing lossless audio (waveform) files. WAV files consist of chunks of
data that can actually be encoded using any codec, but most commonly contain raw pulse-code
modulation (PCM) audio data, which is lossless and therefore huge. WAV files are often used by
audio professionals to ensure maximum quality and complete fidelity to the original recordings.

B Wavpack: A free lossless audio codec used primarily on Windows systems but also available for
many different Linux distributions, architectures, and applications such as XMMS. I haven't
encountered Wavpack much outside of the Windows community, but your mileage may vary.
Wavpack is extremely quick at compressing and decompressing files with no loss of quality. For
more information about Wavpack, see www . wavpack.com/.

B WMA (Windows Media Audio): A popular codec for Microsoft Windows users that is the default
audio codec used by the Windows Media Player. Lossy, lossless, and DRM versions of the WMA
codec are available. The most important thing that Linux users need to know about WMA is how
to convert audio files encoded with this codec into more reasonable formats.

B WMV (Windows Media Video): A popular lossy codec for Microsoft Windows users that is the
default video codec used by the Windows Media Player. The most important thing that Linux
users need to know about WMV is how to convert video files encoded with this codec into more
reasonable formats.

Unless you have plenty of free brain cells and nothing else to do with them, there’s no need to memorize
these terms — that’s what books like this one are for. However, now that you have expanded your digital
multimedia terminology, let's move on to something more important — actually playing sound and video
on an Ubuntu Linux system.

Configuring Sound Devices,
Levels, and System Sounds

Most of the setup for your Ubuntu system’s audio components is done automatically when you install your
Ubuntu Linux system. Ubuntu’s installer has excellent hardware detection capabilities and automatically
installs and configures the ALSA (Advanced Linux Sound Architecture) utilities, drivers, and libraries that
Ubuntu uses to provide excellent, high-quality audio playback. The following sections enable you to test
your system’s sound capabilities, customize the sounds your system plays in response to various system
events, and tell you how to set sound levels on your system.

Testing and Customizing System Sounds

By default, your system is configured to play a “welcome” sound when you log in. To verify that sound is
working on your Ubuntu Linux system, first check the obvious things, such as whether your speakers are
plugged into your sound card’s audio out port (usually a light green socket — the central one — of the three
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sound ports on the back of your system or on your sound card), the speakers are turned on, and so on.
Next, select the System &> Preferences &> Sound command. The Sound preferences utility displays, as

shown in Figure 13.1.

FIGURE 13.1

Default system sound settings in the Sound Preferences utility
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The Sound Preferences utility enables you to verify the system activities for which your system will play an
associated sound. By default, only the Log in and Log out sounds should be enabled, as shown in Figure
13.1. To play the sound that is currently associated with any system event, click on the right-arrow button
to the right of any system action that currently has a sound associated with it (i.e., does not display the No
sound label). If you hear a sound, congratulations! Sound is working correctly on your Ubuntu system.

I If your system has multiple sound cards (or a built-in sound card and a stand-alone sound card
that you installed yourself), make sure that the sound card listed at the bottom of the dialog

shown in Figure 13.1 lists the sound card to which you have connected your speakers. If it does not, click the
drop-down list of available sound cards, select the correct sound card, and try playing a system sound again.

If you want to associate a sound with any other system event, click the No sound label beside that event
and select the sound you want to play from the pop-up list that displays, as shown in Figure 13.2.
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The pop-up list of available system sounds
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If you have a sound file that you want to play when that system event occurs, click the Select sound file
entry and navigate to the sound file in the dialog that displays, as shown in Figure 13.3.

Setting System Sound Levels

The section of Chapter 5 entitled “Customizing Panel Contents” discussed how to add various applets to
your GNOME desktop’s panels. One of the more useful applets that is preinstalled for you on your Ubuntu
Desktop is the Volume Control applet, whose icon looks like a small speaker and is usually displayed at
right in the top panel, just to the left of the date.

To customize your system’s volume settings for the current session, right-click on this icon. The slider
shown in Figure 13.4 displays.
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Associating a personal sound file with a system event
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FIGURE 13.4

Quickly changing current volume settings
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To change your current volume settings, drag the slider up or down to the value that you prefer.

To get access to more detailed volume settings, left-click the volume control icon and select the Open volume
control command to display the dialog shown in Figure 13.5.
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Detailed playback volume control settings
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I The volume settings displayed in the dialog shown in Figure 13.5 are based on the capabilities
% of your sound card. Based on the sound card that your system is using, you may see additional
settlngs The settings shown in Figure 13.5 are for an integrated VIA sound card that is built into the mother-
board on one of my test systems.

If your system has multiple sound cards (or a built-in sound card and a stand-alone sound card that you
installed yourself), make sure that the sound card you are changing settings for is the card to which your
speakers are attached and which is listed in the header of the Volume Settings dialog shown in Figure 13.5.
To change the sound device that you are configuring, select File & Change Device and select the radio but-
ton beside the correct sound interface, as shown in Figure 13.6.

FIGURE 13.6
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The basic playback volume settings that you can adjust for any sound card are the following:

B Master: the volume setting for all audio playback from any sound-enabled application

B Headphone: the volume settings for audio playback from the headphone jack on a sound card,
if present

B PCM: the volume setting for WAVE files, which are typically in PCM format

B PC Speaker: the volume setting for you PC’s internal speaker, which is generally pretty useless
These are settings for audio playback. Two icons display below each slider:

B The chain icon determines whether the two sliders for each output (the left and right channels)
must move together or can be set separately. A linked chain means that the channel sliders will
move together. A broken chain indicates that they can be set separately. Click the icon to toggle
whether the sliders are linked together or not.

B The speaker icon determines whether the output is muted or not. If a red X is displayed over the
speaker icon, that output is currently muted. Click the icon to toggle whether an output is muted
or not.

To adjust the input volumes settings used for recording sounds, click the Capture tab. A dialog like the one
shown in Figure 13.7 displays.

FIGURE 13.7

Detailed sound capture volume settings

Playback | Capture

i< @
Line-in cD Microphone Capture

|H| \”| i H 1

] P

|

A & Q) & @ 2 a &2

The basic capture volume settings that you can adjust for any sound card are the following:

B Line-in: the volume setting for any external device connected to your sound hardware’ line-in port
B CD: the volume setting for any CD-ROM drive that is directly connected to your sound hardware

B  Microphone: the volume setting for any microphone that is connected to your sound hardware’s
microphone-in port

B Capture: the volume setting for any audio that is currently playing on your system
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In addition to the icons displayed below the sliders on the Playback tab, the Capture tab also displays a
Microphone icon that indicates that a specific input source is being used for sound capture. If a red X is
displayed over this icon, that input source is currently disabled. Click the icon to toggle whether an
input/capture source is active.

Once you have modified any volume settings that you want to change, select File &> Quit to close the
Volume control applet.

Getting Detailed Information About Your Sound Hardware

If you've gotten to this point and sound still isn’t working on your Ubuntu system, it may be time to
explore your system’s sound hardware to see if it is set up correctly and to give you the information that
you need to ask for help. Information about your system’s hardware, including your sound hardware, is
available in Ubuntu’s Device Manager application, shown in Figure 13.8, which you can display by
selecting the System = Administration & Device Manager menu command.

FIGURE 13.8

Sound hardware entries in the Device Manager

File Wiew Help
Devices [ Device | PCI| Advanced
~ = computer Key Type Value e
O Processor info.bus strlist pei
& Power Button info linux.driver strlist VIA 82x0¢ Audio
O Power Button info.parent strlist jorg/freedesktop/Hal/devic
DALSA Sequencer Device info product strlist VT82C686 AC97 Audio Cor
DALSA Timer Device info.udi strlist jorg/freedesktop/Hal/devic
©OSS Sequencer Device info.vendor strlist VIA Technologies, Inc.
0SS Sequencer Device linux.hotplug_type int 1 (ox1)
b @l RTL-8139/8139C/8139C+ linux.subsystern strlist pei
b @VT82:0000 UHCI USB 1.1 C¢| | | linux.sysfs_path strlist /sys/devices/pci0000:00/0C
b @ VT8250000¢ UHCI USB 1.1 Cc linux.sysfs_path_device strlist /sys/devices/pcio000:00/0C
@i V1820686 [Apollo Super AC| || i device_class int 4 (0xd4)
= @ VT82C686 ACS7 Audie Cont| || pei.device_protocol int 0 (0x0)
OVIA B2CEB6A/B revS0 ALY || peidevice subclass  int 1 (0x1)
©revs0 ALSA Conttrol Devid | | pei linux.sysfs_path strlist /sys/devices/pei0000:00/0C
OVIA 82C686A(B revs0 AL pei.product strlist VT82C686 ACO7 Audio Cor
OVIA 82CE86A/B revs0 0S| | pejproduct id int 12376 (0x3058)
OVIA B2CEBEA/B revS0 0S| | | pei.subsys_product strlist Unknown (0x806a)
DVIA B2CEBEA/B revS0 OS| | | peisubsys_product_id it 32874 (0x806a) =
& VT8361 [KLE133] Host Bride| | | pei.subsys_vendor strlist ASUSTeK Computer Inc.
b @ VT82C586A/BVTE2CEB6/A| | | pcjsubsys_vendor_id  int 4163 (0x1043) =
@ VT82C686 [Apollo Super So| | ] I Dill
P @ VT8363/8365 [KT133/KM132
- ‘ \;]l ‘ Ubuntu Device Database

The entries in the Device Manager for your sound hardware will tell you whether Ubuntu has been able
to identify the device, what it has identified it as, and whether valid entries for that device exist in the
/sys filesystem, which is a virtual filesystem that provides direct access to various aspects of your system
hardware.
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I If your system sounds play correctly, but you can’t play CDs, make sure that your CD player is

L . @ correctly connected to your sound hardware. This connection typically consists of a two or three
pin cables that run from the back of your CD drive to your sound card or the sound hardware that it built into
your motherboard. Some sound cards and motherboards support several input sound devices, and it’s quite pos-
sible that your CD drive is connected to the wrong port or that the connector has become dislodged.

If the entries in the Device Manager appear to match your hardware, it’s time to search the Web, starting
with various Ubuntu resources listed in the section of Chapter 1 entitled “Support for Ubuntu Linux.” Paid
support is always an option, but your best (and certainly cheapest) bet is to begin by searching the various
forums for information about your sound hardware or the specific problem that you are seeing. If you don’t
find any relevant or helpful information, try posting to the Ubuntu Users mailing list. As emphasized
throughout this book, one of the best aspects of Ubuntu Linux is its huge, helpful user community. You're
also welcome to ask me, but my response time is certainly going to be slower than that of the thousands of
continuous participants in the Ubuntu forums and mailing lists.

Setting CD and DVD Preferences

Now that few people bother with floppy disks anymore, CDs and DVDs are the most common examples of
removable media that you'll use with your computer system. Removable media is the generic term for any
media that contains digital data and which is not a mandatory part of your computer system. Removable
disks, flash drives, and other devices that show up as disk drives (like an iPod) are not exactly the same
things as far as Ubuntu is concerned, and are discussed in Chapter 17, “Consumer Electronics and Ubuntu,”
as well as in Chapter 23, “Adding Hardware and Attaching Peripherals.” This section focuses on how you can
configure what your system does when you insert a prerecorded or blank CD or DVD.

When you insert a blank CD or DVD in your Ubuntu system, the system does two things:

m  displays an appropriate icon for the type of blank media that you have inserted
m displays a dialog asking what you would like to do with that media

Figure 13.9 shows the icon and dialog displayed when you insert a blank CD-R or CD-RW disc in a com-
patible drive on your system. Figure 13.10 shows the icon and dialog displayed when you insert a blank
DVD-R disc into a compatible drive on your system.

FIGURE 13.9

Dialog and icon for blank CD-R/RW insertion

43 Applications Places System éﬁ.@

slanl CO-A Disc

@ You have inserted a blank disc.

What would you like to do?

l Ignore ] [ Make Audio CD ] & Make Data CD !
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Dialog and icon for blank DVD-R insertion

|’_“'. Applications Places System éf_o

Elzrk CD-R Dige

’; You have inserted a blank disc.
(a}
&té% What would you like to do?

| Ignore | &Make ovD ]

In either case, clicking Ignore closes the dialog without starting an application. However, specifying that
you want to burn any media starts the applications that are currently associated with those actions and
media types, which are defined on the dialog shown in Figure 13.11.

FIGURE 13.11

Setting preferences for blank CD or DVD insertion

| Multimedia } Cameras |PDAs l Printers & Scanners l Input Devices

Removable Storage

[ Mount removable drives when hot-plugged
[ Mount removable media when inserted
[ Browse removable media when inserted

[] Auto-run programs on new drives and media

Blank CD and DVD Discs

( ® 2 [ Burn a CD or DVD when a blank disc is inserted

Command for Audio CDs: |serpentine ‘ - | Iarowse.”J

Command for Data CDs: [nautilus --no-desktop bL‘ - I lErowse.u ‘

You can start the application shown in Figure 13.11 by selecting the System => Preferences = Removable
Drives and Media menu command. The default panel of this application controls the settings associated
with blank but writable CD and DVD media.

To prevent your system from displaying the dialogs shown in Figures 13-9 and 13-10, deselect the Burn a
CD or DVD when a blank disc is inserted checkbox. To modify the applications that your system uses to
create audio or data CDs, leave this checkbox selected and click browse beside the correct entry to select
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another application. By default, Ubuntu uses the same application — the Nautilus file manager — to create
DVDs as it does to create data CDs.

How your Ubuntu system reacts when you insert a prerecorded CD or DVD depends on the preferences set-
tings on the Multimedia panel of the application shown in Figure 13.11. To display this panel, click the
Multimedia tab. This displays the panel shown in Figure 13.12.

Preferences for prerecorded CD or DVD insertion

Storage ‘Multlmed\a| Cameras | PDAs ‘ Printers & Scanners I Input Devices I

L_,.,

%

Audio CD Discs

Video DVD Discs

Paortable Music Players

M Play audio CD dises when inserted

Command: |sound-Juicer -d %d | = | ‘ Browse...

@ Play video DVD disks when inserted

Command: |totem %m | 2 | ‘ Erowse...|

M Play music files when connected

Command: |rhythmbox | - l ‘ Browse...|

X o |

To disable automatically starting a specified application, deselect the checkbox beside the appropriate
type of media. To change the application that starts automatically when prerecorded media is inserted,
click Browse beside the correct entry to select another application. By default, Ubuntu uses the same
application — Totem — to display both prerecorded Video CDs and DVDs. (More about that later!)

Installing the gstreamer Framework and Plug-ins

Most GNOME audio and video applications use an underlying open source multimedia framework called
gstreamer (http://gstreamer. freedesktop.org/). Gstreamer makes it easy to integrate codecs by
writing simple plugins that integrate with its framework. As good, forward-looking GNOME party mem-
bers, most of the applications discussed in this chapter leverage the gstreamer framework for codec support
via plug-ins. For this reason, you should use the Synaptic Package Manager to install the latest versions of
gstreamer and associated sets of plug-ins before starting Rhythmbox, attempting to convert sound files, or
attempting to play a DVD with Totem. If you do not, you will be extremely disappointed in Ubuntu’s audio
and video capabilities.

As explained in Chapter 1, the Ubuntu folks are very strict about the legal and licensing requirements of the
packages that they include in the default Ubuntu distribution. Because of copyright and licensing issues,
many of the codecs that are commonly used by audio applications on other platforms are not installed by
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default on your Ubuntu Linux system. The best example of this is anything having to do with the MP3
audio format. Not everyone needs to play the most common audio files format found in the known uni-
verse, right? I can’t blame them for this perspective, but in this case, it doesn’t meet my needs.
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Chapter 20, “Adding, Removing, and Updating Software,” explains the processes of adding
repositories and using the Synaptic Package Manager in much more detail. The following

instructions are intended as an “I just need to do it, not understand it” quick-reference.

To make your Ubuntu Linux system able to play and convert audio files in MP3 format and DVDs, you
must install gstreamer and the relevant sets of plug-ins, but before doing that, you will need to change
the type of software that your Ubuntu system’ Synaptic Package Manager looks for. To do this, edit the
/etc/apt/sources. list file using your favorite text editor, using a command like the following:

$ sudo vi /etc/apt/sources.list

Remove the hash marks at the beginning of the lines that enable the universe repositories, add the word
multiverse to the end of these lines, and save the updated file.

I Just to be perfectly clear, by telling you to add the universe and multiverse repositories to the
places where your system looks for software, | am enabling you to add software that may have

licensing requirements that you or the company that you work for find odious (such as MP3-related soft-
ware), for which support is not guaranteed by the Ubuntu folks (even if you purchase support, there are no
commitments to support it), and which may be difficult to get support for anywhere. I use all of the software
discussed in this book, and am therefore my very own test case for everything this book discusses, but your
mileage may vary.

Next, start the Synaptic Package Manager from the System = Administration menu and click the Reload
button to refresh Synaptic’s idea of what packages are available. Once this completes, select Search, enter
gstreamer in the Search box that displays, and click Search. Once the search completes, scroll down in the
list of packages in the new gstreamer category until you see the following items, and select each of them:

gstreamer0

gstreamer0.
gstreamer0.
gstreamer0.
gstreamer0.
gstreamer0.
gstreamer0.
gstreamer0.
gstreamer0.
gstreamer0.
gstreamer0.
gstreamer0.
gstreamer0.
gstreamer0.
gstreamer0.
gstreamer0.

gstreamer0.

.10-alsa (should already be selected)

10-esd (should already be selected)
10-ffmpeg

10-gl1

10-gnomevfs (should already be selected)
10-pitfdll

10-plugins-bad
10-plugins-bad-multiverse
10-plugins-base (should already be selected)
10-plugins-base-apps (should already be selected)
10-plugins-good (should already be selected)
10-plugins-ugly
10-plugins-ugly-multiverse

10-tools (should already be selected)

10-x (should already be selected)

8-dv

8-dvd



gstreamer0.
gstreamer0.
gstreamer0.
gstreamer(.
gstreamer0.
gstreamer0.
gstreamer0.
gstreamer(.
gstreamer0.

gstreamer0.

gstreamer0

gstreamer(.

8-faac
8-faad
8-flac
8-lame
8-mad
8-misc
8-mpeg2dec
8-musepack
8-speex

8-swfdec

.8-vorbis

8-xvid
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totem-gstreamer (should already be selected)

To select these, right-click on each of them and select Mark for Installation from the pop-up menu to sched-
ule that item for installation.

3 You may not need all of these unless you are doing sound conversion. I’'m assuming that you
L & would rather err on the side of caution —i.e., installing a version of the gstreamer framework
that is as full-featured as possible, at the expense of a bit of disk space.

Depending on the versions of the packages that you are installing and the other software that you have
already installed on your system, marking any of these packages for installation may display an additional
dialog that lists any other packages that must also be installed, and asks for confirmation. Click Mark to
accept these related (and required) packages.

Once you have selected all of these packages and their requirements, click Apply to install all of the speci-
fied packages. Once these packages have installed successfully, you can close the Synaptic Package Manager.

Installing Microsoft Windows Codecs on Your System

Many proprietary audio and video formats are used on Microsoft Windows systems. To be able to play
many of these on your Linux system, you can install freely available Windows codecs on your system and
use them via the gstreamer0.10-pit£fdl1 package, which you installed in the previous section. There
are two ways to install these:

B by downloading a Debian package containing them and installing it on your system using the
dpkg utility

B by downloading an archive file containing them and installing it as /usr/1ib/win32 on your
Ubuntu system

To get and install a Debian package containing these codecs, do the following:

1. Enter the following command (all on one line, no spaces anywhere after http):

wget -c
http://packages.freecontrib.org/ubuntu/plf/pool/dapper/i386/non-
free/w32cod