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

computer. There are many different Linux distributions, each with its own target audi-

ence, 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 that particular 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 they bought, or which
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” in Zulu. 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 busi-
ness commitment 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 18 months after
that. More about that in the first chapter, where you'll read more about Ubuntu, its philosophy, its
community, and why the sum of those makes Ubuntu different from 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 hardcore 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, listening to music, or whatever, 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.
If you don’t have access to a CD burner or simply don’t have the time, the Ubuntu folks will send
you CDs that you can use either to install Ubuntu or to run Ubuntu on your current computer
system, without changing anything. That's more than free —it’s revolutionary!

XXX
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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 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 net-
work 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 can be quickly downloaded and
installed, thanks to easy-to-use administrative tools. Ubuntu is frequently updated, and there is
no such thing as a user-level Linux virus or “accidentally installed spyware.” Linux is inherently
secure.

The rich Ubuntu user community is a big win for new and existing users. There are places to ask
questions and actually get answers. People seem to want to help. The Ubuntu forums and mailing
lists are live, constant demonstrations 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’s is the most exciting, usable, and useful that I've ever seen in my
years of using Linux. You can feel the excitement. Ubuntu also brings the promise of internation-
alization 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 these distributions, how to do common system
configuration and system administration tasks, and the like. If you're already using Ubuntu on
your desktop and want to 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

The Ubuntu Linux Bible, Third Edition, is organized into three parts.

Part I: Getting Started with Ubuntu

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 and the Ubuntu philosophy, and explores the Ubuntu community
and the various web sites where you can get information and assistance in using and configur-
ing your system (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. 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
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to spare, and also discusses alternate CDs that you can download to install Ubuntu on systems
that don’'t meet the standard installation requirements, on systems that you are reselling as an
OEM, or as a server operating system.

Part I1: Ubuntu for Desktop Users

Part II explores the rich set of applications that are available for Ubuntu systems 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. Chapter 4
provides a basic discussion of Linux and UNIX fundamentals if you are curious about how Linux
systems are organized or about using a command line. Chapters 5 and 6 give you an overview

of the graphical user interface provided by Ubuntu and explore its window manager in detail. If
you're migrating to Ubuntu from a Microsoft Windows system, Chapter 9 explains how to move
all of your existing e-mail, Internet Explorer Favorites, and other data to your new (and superior)
operating system and applications. The rest of the chapters in Part II are task-oriented discus-
sions of common tasks, such as editing files, reading and sending mail, surfing the Web, sending
instant messages, printing things, working with multimedia, creating spreadsheets and presenta-
tions, sharing and transferring files to other computer systems that are on your local network or
anywhere on the Internet, working with your iPod or other MP3 player, adding hardware to your
system, application development on Ubuntu, and using virtual machines.

Part I11: Ubuntu for System Administrators

Anyone who sets up his or her computer to connect to a network, enable users to log in, and so
on is an official junior system administrator as far as I'm concerned. This part explains how to
do all of the system administration 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. Chapters in this section discuss basic system administra-
tion; network security; and 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 and Mac OS X systems on your network, and set up servers for popular acro-
nyms such as DNS, DHCP, and NFS.

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

Conventions Used in This Book

Tips, Notes, and Cautions
Whenever [ want to bring something important to your attention, the information will appear in
a Caution, Tip, or Note.

XXXV
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Tip
Tips generally are used to provide information that can make your work easier—special shortcuts or methods
for doing something more easily than the norm. m

Note

Notes provide additional, ancillary information that is helpful, but somewhat outside of the current presenta-
tion of information. m

Caution

This information is important and is set off in a separate paragraph with a special icon. Cautions provide
information about things to watch out for, whether they are simply inconvenient or potentially hazardous to
your data or systems. m

XXXVI
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ersonal computers and their operating systems have come a long wa
Psince the late 1970s, when the first hfme computer hit the marfet. Ayt IN THIS CHAPTER

that time, you could only toggle in a program by flipping switches on Introducing Ubuntu Linux
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 Choosing Ubuntu
first program was kicked off the system. Today’s personal computers pro-
vide powerful graphics and a rich user interface that make it easy to select
and run a wide variety of software concurrently.

Reviewing hardware and
software requirements

. . i D
The first home computer users were a community of interested people Using Ubuntu CDs

who just wanted to do something with these early machines. They formed Getting help with Ubuntu Linux
computer clubs and published newsletters to share their interests and

knowledge —and often the software that they wrote for and used on their Getting more information about
machines. Sensing opportunities and a growing market, thousands of com- Ubuntu

puter 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.

Although the power and capabilities of today’s personal computers are
light-years beyond the capabilities of those early machines, the idea of
writing software and freely sharing it with others never went away. While
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 board systems, and computer networks such as
today’s Internet. The free software movement finally blossomed with three
seminal events:
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e 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

e The announcement of the Free Software Foundation (FSF) (www. fsf.org), initially
dedicated to fundraising for the GNU project

e 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 available. 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, commu-
nity, and history behind one of the newest, and arguably the best, of these easily obtained, easily
installed, and easy-to-use free software environments, known as the Ubuntu Linux distribution.

Background

The emergence of Linux, a freely available operating system, is a landmark event in modern per-
sonal computing. 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 operat-
ing system for home use. The following two sections provide some background on Linux if you're
just considering adopting it or are unfamiliar 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:

e Powerful, modern design: Linux was designed from the ground up to enable you to
run multiple 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.
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e 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 youre using an off-the-shelf operat-
ing system from Microsoft or Apple, you can get fixes and updates only from Microsoft
or Apple, because they’re the only vendor of their particular operating system. 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 — but you’ll still be run-
ning Linux.

e Thousands of free, powerful applications: Need a word processor? Download and
install OpenOffice Writer, AbiWord,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 costs money.

e Support for standards: Linux and Linux applications are designed to support stan-
dards, because standards are the language of free intellectual commerce. Linux applica-
tions 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.

e Lower total cost of ownership: If you want to use Linux on your desktop or through-
out your business, it’s 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 support from the vendor of your Linux
distribution.

e Stable, powerful, and virus-free: Linux is a mature, multi-user system that is depend-
able, 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 operating 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 num-
ber of different versions of it seem to be available. Computer magazines and Linux-related web
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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 in terms of software.

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 com-
munications 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 run-
ning to provide the services that application software relies on. The core piece of this system soft-
ware is usually referred to as a kernel because it is the central piece of the operating system and
everything else builds on 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 applications. 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 version of your file that is formatted in a way that your printer under-
stands, 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
applications. 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, a set of applications that can run on top of it (regardless of where
they come from), and a tool to install everything 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 applications that anyone
would want to run on top of it.

Note

Because many of the key applications that systems running the Linux kernel depend on have their roots in the
GNU project, the historically proper way of referring to a Linux distribution is as a GNU/Linux distribution.
However, given the number of other projects that have made huge contributions to today’s Linux distribu-
tions, 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 fundamental 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 become one, too. See www. fsf.org/associate for details. It’s always a good idea to sup-
port the things that you believe in (and depend on). m
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Of course, getting a CD or DVD that just contains a bunch of software would be next to useless
without some easy way of installing it and configuring it so that it works with your particular
computer system (identifying peripherals, setting it up to communicate over your network or
with your ISP, creating user accounts, etc.). Therefore, anyone who puts together a Linux dis-
tribution 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 configura-
tion 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 avail-
able 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 installation or initial configuration
problems.

Developing Linux distributions and making them widely available have been critical to the adop-
tion 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. Originally focused on the needs of
desktop and laptop users, Ubuntu has branched out since then and now also offers distribu-
tions focused on the needs of commercial users with its Ubuntu Server distribution, Ubuntu
JeOS for virtualization platforms, and Ubuntu Mobile for mobile and embedded devices such as
smartphones, Internet tablets, and so on. All of these flavors of Ubuntu Linux are products 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 envi-
ronment. (GNOME is discussed in detail in Chapter 5, “Using the GNOME Desktop.”) Sister proj-
ects (officially known as Ubuntu Editions) to Desktop Ubuntu include:

e Kubuntu: A version of Ubuntu that uses the KDE desktop environment instead of
GNOME

e Xubuntu: A version of Ubuntu that uses the lighter-weight Xfce desktop
e Gobuntu: A version of Ubuntu that uses completely open source software

e Edubuntu: A version of Ubuntu that focuses on educational applications and popular-
izing the use of Linux in schools
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Note

All of the versions of Ubuntu are built and distributed in the same way and simply target different groups of
users. Aside from their target audience, the only real differences between them are how they are installed, the
set of applications that they provide when they are first installed, and how the Linux operating system itself is
preconfigured for each. For more information about these different editions of Ubuntu and what differentiates
them from each other, see the section later in this chapter entitled, “What Versions of Ubuntu Are Available?” m

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:

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 commit-
ment. 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! Since 2005, Ubuntu
has almost always been the most popular Linux distribution listed on the central Linux distribu-
tion site www.distrowatch.org. Ubuntu's popularity with users extends to computer vendors
as well — computer hardware vendors such as Dell Computer have selected Ubuntu as their
distribution of choice to ship with new hardware. Ironically, Ubuntu has also benefited from the
business decisions of other Linux distributions such as Red Hat, who have shifted their focus to
Enterprise computing and abandoned the desktop.

Aside from its technical excellence and usability (and some good funding thanks to Mark
Shuttleworth), much of the success to date of Ubuntu Linux grows from 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 summarized online as the
Philosophy section of the Ubuntu web site (www.ubuntulinux.org/ubuntu/philosophy). Its
core ideas are as follows:

e Every computer user should have the freedom to run, copy, distribute, study, share,
change, and improve his software for any purpose, without paying licensing fees.
e Every computer user should be able to use her software in the language of her choice.

e Every computer user should be given every opportunity to use software, even if the user
works 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.
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Internationalization is the term for producing software that is capable of displaying all prompts,
dialogs, system 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 118n are translation, ensuring that versions of
the operating system and application messages and text are available in other languages; and
localization, which ensures that messages and text can be displayed in a language’s native charac-
ter set(s). Amusingly, localization is often referred to as [10n.

Linux and its applications have been focused on i18n for years, thanks to initiatives such as the
Linux Internationalization Initiative (www.1718nux.net/, known as Lil8nux) and the Free
Standards Group’s Open Internationalization Initiative (www.openil8n.org/). These initia-
tives 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 also the translations

of prompts, dialogs, and system messages have to be available. Ubuntu’s focus on a truly usable
Linux distribution for an international audience has helped it become a hub for translation and
localization work in Linux (Www . ubuntulinux.org/community/participateff110n) and
GNOME (its primary graphical environment — more about that later) through an online transla-
tion system known as Rosetta (https://launchpad.net/rosetta), documentation translation
efforts, active mailing lists, and other resources.

Tip

For additional information about Linux internationalization, see additional web resources through a simple Web
search for “Linux internationalization”, which will turn up great documents such as the Linux Internationalization
HOWTO, available online at sites suchas http://folk.no.net/davidjo/i18n.php. m

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 applications provide keyboard or gesture shortcuts for all menu com-
mands and dialog interaction has been a growing focus for GNOME, KDE, and graphical applica-
tion development. Ubuntu’s emphasis on usability is a boon to all computer users, regardless of
whether or not they have a physical disability.

Tip

For additional information about Linux accessibility projects and usability awareness, see additional web
resources such as the Linux Accessibility HOWTO (www.t1dp.org/HOWTO/Accessibility-HOWTO/),
the Linux Developers Accessibility HOWTO (www. fags.org/docs/Linux-HOWTO/
Accessibility-HOWTO.htm1), and the Linux Accessibility Resource Site (http://Tarswiki.atrc
.utoronto.ca/wiki). m



Part I: Getting Started with Ubuntu

10

Ubuntu 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 low-level 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 ver-
sion 4.1. Ubuntu, however, uses major release numbers that identify the year in which the soft-
ware was released, and what appears to be the minor numbers actually represents the month in
which the release was made. Therefore, version 8.04 is the Ubuntu release from the fourth month
of 2008. In typical, lighthearted Linux fashion, each Ubuntu release also has a nickname. The
following are the Ubuntu releases to date:

e 4.10: Warty Warthog

e 5.04: Hoary Hedgehog

® 5.10: Breezy Badger

® 6.06 LTS: Dapper Drake Long Term Support release
e 6.10: Edgy Eft

® 7.04: Feisty Fawn

e 7.10: Gutsy Gibbon

e 8.04 LTS: Hardy Heron Long Term Support release
e 8.10: Intrepid Ibex

® 9.04: Jaunty Jackalope

e 9.10: Karmic Koala

e 10.04: Lucid Lynx Long Term Support release

e 10.10: Maverick Meerkat
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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 administrators 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 guar-
antee 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 busi-
nesses have hundreds or thousands of computer systems. Businesses with substantial infrastruc-
ture on top of deployed systems need to spend significant 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 spon-
sors 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 suc-
cess 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, doubling 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. Long-term support commitments are valuable to any Ubuntu user because they guarantee
that both support and updates will be available for an extended period of time, but are especially
important for business users, who need to select a stable and long-lived platform to satisfy their
enterprise computing requirements.

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

11
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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 avail-
able: stable (the released version), testing (the candidate for the next release), and unstable (the
development version). However, many businesses (and users) are uncomfortable depending on
something labeled testing or unstable. Providing a faster release process, focusing on specific core
technologies such as the GNOME desktop interface, and providing a better structured mecha-
nism to deliver software updates and notify users of their availability are the key reasons why the
Ubuntu Project was born.

Some of the key ways in which the Debian and Ubuntu Linux distributions interact are the
following:

e Ubuntu shares the software packaging format used by Debian (known as DEB packages)
and also relies on the excellent and impressive technologies that were pioneered by
Debian for identifying and resolving dependencies and relationships between different
open source software packages.

e 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.

e 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 sepa-
rate domains, as explained in Chapter 19, “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 chan-
nels 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 picked
up a Linux magazine or 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.
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Ubuntu means “humanity to others,” but the title bar on the Ubuntu web pages has often stated
“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 it to do?

The answer is unquestionably “Yes!” However, if youre unconvinced or find yourself in a discus-
sion about Linux at a cocktail party, 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:

Regular, up-to-date releases: The Linux kernel and the thousands of software pack-
ages that make up the Linux user and administrative environment are constantly being
updated. As discussed eatlier in this chapter, providing the latest and greatest kernel and
application software on a regular schedule is a fundamental principle of Ubuntu Linux.

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 18
months (as needed, of course).

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. However, just as no business can afford to depend on an oper-
ating 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 sup-
port is readily available for Ubuntu Linux.

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 19) are the best examples of such tools that I have ever used.

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 environment 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 tools such as 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.

Focus on internationalization: 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.

13
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Note

e Active and involved community: As I'll discuss in the next section, it is hard to con-
ceive of a more active, dynamic, and involved user community than that which sur-
rounds 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 Linux distributions focus on solving many of the issues that
plague other distributions or that 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 experience, Ubuntu is exceptional in terms of delivering on them.

What Versions of Ubuntu Are Available?

As discussed earlier in this chapter, several different versions of Ubuntu are available directly
from the folks at Canonical or from the distribution sites for sister projects. In addition to
Ubuntu’s “official” sister projects, a number of other Linux distributions are available that are
based on Ubuntu, taking advantage of the rich set of packages that are supported by Canonical
and the Ubuntu build infrastructure and distribution tools, just as Ubuntu itself leveraged the
Debian Linux distribution to create the first Ubuntu distributions. The free and open source
nature of most Linux code and applications makes it easy (well, relatively easy) to create different
Linux distributions that are tailored to the needs and personal tastes of different types of users.

The standard Ubuntu Desktop distribution, using GNOME as its desktop environment, is my
personal favorite for desktops and modern laptops and is the one that I recommend for most
people. It’s hard to argue with success. On the other hand, other versions of Ubuntu may be
better for you depending on your goals and personal tastes. This section discusses the different
Ubuntu and Ubuntu-based distributions to help you decide which of these best suits your tastes
and requirements, dividing these distributions based on the audience and type of user that they
target.

This book focuses on the GNOME-based Ubuntu Desktop and Ubuntu Server distributions. If you decide to
use one of the other Ubuntu or Ubuntu-based distributions that are covered in the next few sections, the
discussions of using various desktop applications, server applications, and the GNOME desktop will still be
valuable to you. Unfortunately, there is no discussion of the applications and tools that are specific to other
distributions. Finishing this book in my lifetime was a requirement from the publisher. m

14

Desktop and Laptop Users

By “desktop and laptop computer users,” I mean end users (like myself) who are typically looking
for a Linux distribution that is stable and easy to maintain and that provides a rich set of avail-
able applications. End users typically want to have some fun and get some work done. This isn't
limited to home computing and includes office, development, and educational environments. The
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following lists the complete Ubuntu-based distributions for desktop users that I am most familiar
with, what differentiates them from other flavors of Ubuntu, and where to get them:

e Edubuntu: An official edition of Ubuntu that focuses on educational applications and
popularizing the use of Linux in schools. Edubuntu uses GNOME as its default desk-
top environment and provides several different desktop themes that are designed to be
attractive (and useful) for users of different age groups. Edubuntu provides an incred-
ibly rich set of educational applications, such as the KDE Edutainment suite (educa-
tion and entertainment, get it?), GCompris for kindergarten users, Tux4Kids (paint,
math, and typing applications), and the OpenOffice suite of desktop applications. You
can find out more about Edubuntu or download a copy from the Edubuntu web site at
www.edubuntu.org. A Live CD version of Edubuntu is available if you want to exper-
iment with it before permanently installing an Ubuntu distribution.

e Fluxbuntu: An extremely lightweight Linux distribution that is based on Ubuntu
and targets machines with limited amounts of memory, relatively small disks, and
so on. It refers to itself as an LPAE (Lightweight, Productive, Agile, Efficient) Linux
distribution, which is both accurate and a fine addition to your collection of computer-
related abbreviations. Fluxbuntu’s official memory requirements are less than 64 MB,
and its disk requirements are under 1.5 GB, making it ideal for older or inexpensive
machines that you don’t want to invest in additional hardware for. Fluxbuntu isn’t
limited to older or low-power hardware — for example, a 64-bit version of Fluxbuntu
is available. Fluxbuntu uses the Fluxbox window manager as its default graphi-
cal environment and includes AbiWord as its primary word-processing application,
Gnumeric as its default spreadsheet application, and lightweight web applications
such as Kazehakase (Web browser, http://kazehakase.sourceforge. jp), Claws
(e-mail client, www.claws-mail.org), and Pidgin (instant messaging, discussed later
in this book). Like any Ubuntu-based distribution, many other packages are available.
You can find out more about Fluxbuntu or download a copy from the Fluxbuntu web
site at www . fTuxbuntu.org.

e Geubuntu: Another lightweight Linux distribution that is based on Ubuntu. Unlike
Fluxbuntu, Geubuntu uses E17, which is the window manager formerly known as
Enlightenment (www . enlightenment. org), which now includes various desktop features
and the Xcompmgr compositing manager. Enlightenment has always been known as one
of the most attractive and configurable window managers, and this Ubuntu-based distri-
bution is an excellent choice for use on lower-power machines or on systems for which
you prefer to devote as much of your CPU and memory as possible to the processes you're
running versus the desktop environment. The founder of the Geubuntu effort is an Italian
designer, so the aesthetics of Geubuntu are attractive and compelling. Geubuntu is avail-
able both as a live/install CD and via a script that enables you to add its packages to an
existing Ubuntu installation. For more information about Geubuntu or to download a
copy, see the Geubuntu web site at http://geubuntu.intilinux.com/Home.html.

e Gobuntu: An official edition of Ubuntu that uses completely open source software with
no restrictions on use or re-distribution. The primary goal of Gobuntu is to provide
a powerful and usable Ubuntu-based distribution that adheres to the Free Software

15
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Foundation’s four freedoms (www.fsf.org/licensing/essays/free-sw.html).
Gobuntu therefore does not include any firmware, drivers, applications, or other content
for which the complete source code is not available and whose license does not provide
the right to use, study, modify, and re-distribute the body of work. Gobuntu is the most
philosophically pure Ubuntu-based distribution available. However, because of the
restrictive licensing terms that are greedily imposed on device drivers and much audio,
video, and other multimedia software, you may find it hard to use Gobuntu on certain
hardware or to play certain types of audio or video files on Gobuntu. If this isn’t critical
to you and you are more philosophically pure than I am, you can find out more about
Gobuntu or download a copy from the Ubuntu site at www . ubuntu.com/products/
whatisubuntu/gobuntu.

Kubuntu: An official edition of Ubuntu that uses the KDE desktop environment instead
of GNOME. The KDE desktop environment is a powerful, extremely usable desktop
environment for modern UNIX and UNIX-like computer systems that pre-dates the
GNOME desktop and has a large and fanatical following for good reason. Many people
prefer KDE to GNOME, and the discussions/arguments about selecting one desktop
interface over the other have consumed just as much time and disk space as any other
type of religious argument. Kubuntu combines the traditional ease-of-use of KDE with
the stability and power of Ubuntu. Old and new Linux distributions such as Ark, Corel,
Linspire, Mandrake, Mandriva, Mepis, OpenSUSE, Sabayon, SUSE, and Xandros use
KDE as their default desktop environment. If you are already a user of one of these dis-
tributions or simply like what you've heard about KDE, Kubuntu may be the distribu-
tion for you. For more information about KDE, see the official KDE web site at www
.kde.org. You can find out more about Kubuntu or download a copy from their web
site at www . kubuntu.org. A Live CD version of Kubuntu is available if you want to
experiment with Kubuntu.

Mythbuntu: A version of Ubuntu that is customized for use with the MythTV personal
video recorder software. If you don’t own a TiVo, MythTV is an impressive package. See
www.mythbuntu.org for more information, including supported hardware, download
links, and installation instructions.

Sabily: A version of Ubuntu that has been augmented by adding Islamic software such
as Islamiccal (an Islamic calendar), content-filtering packages (DansGuardian and
Tinyproxy, preconfigured to filter many offensive web sites), Minibar (an application
that identifies daily prayer times), and Zekr (a Qurian study tool). Sabily was previously
known as Ubuntu Muslim Edition. Beyond simply addressing some of the requirements
of Muslim computer users, this distribution also demonstrates the tremendous range

of available software for Linux and how easy it is to customize Ubuntu to address the
requirements of a specific audience. This distribution is currently available only for the
32-bit x86 systems. The Islamic software packages used by Sabily can also be installed
on any existing Ubuntu distribution by downloading and executing a script that installs
them on your current system. For more information about Sabily or to download a copy,
see its web site at www.sabily.org. A Live CD version of Sabily is available if you want
to experiment with it before permanently installing an Ubuntu distribution.
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Note

Ubuntu Studio: A version of Ubuntu that targets creating and editing multimedia.
Ubuntu Studio is a relatively young Ubuntu-based distribution that was first available
in late 2007. If you routinely work with graphics, audio, or other types of multimedia,
Ubuntu Studio is well worth a look. It includes standard graphics applications such

as GIMP and Inkscape, but also includes Ardour 2, an audio recording and editing
application much like traditional audio applications such as ProTools and Blender, for
modeling and rendering three-dimensional graphics and animations; PiTiVi, Kino, and
Cinepaint, for video creation and editing; and much more. I have the graphics skills of
a block of wood and, music-wise, used to play the drums, but anyone with artistic abil-
ity who is interested in using open source software should definitely investigate Ubuntu
Studio. You can get more information about Ubuntu Studio or download a copy from
the Ubuntu Studio web site at www . ubuntustudio.org.

Xubuntu: An official edition of Ubuntu that uses the Xfce desktop rather than GNOME
or KDE. Xfce is a much lighter-weight desktop environment than GNOME or KDE

that doesn’t spare power or usability. Using Xfce makes Xubuntu a good choice for use
on older or less-powerful systems where you still want to use a desktop environment
rather than simply a window manager such as that provided by Fluxbuntu. (Desktop
environments support capabilities such as drag-and-drop and other forms of application
interaction rather than simply managing applications on the desktop — for more infor-
mation about the differences between window managers and desktop environments,
see the “What's a Desktop? Graphical Environments for Linux” section in Chapter 5.
Xubuntu includes applications such as Thundar (a lightweight file manager), the GIMP
image editor, the AbiWord word processor, the Firefox Web browser, and many popular
GNOME applications. For more information about Xubuntu or to download a copy, see
the Xubuntu web site at www . xubuntu.org. A Live CD version of Xubuntu is available
if you want to experiment with it before permanently installing an Ubuntu distribution.

Canonical’s Launchpad web site (http://Taunchpad.net) provides a Web-based software development,
source code control, and build system that hosts many other Ubuntu-based distributions, such as Elbuntu
(Ubuntu with the Enlightenment window manager as its primary GUI, http://Taunchpad.net/elbuntu),
Mint (focused on producing an elegant desktop, http://Taunchpad.net/1inuxmint), and many more. m

Other Ubuntu-based distributions are available, but weren' listed here because I haven't actually
had the chance to experiment with them or because they don't seem to be supported any longer.
This list also doesn't include complete distributions such as Freespire (the community version

of Linspire, www. freespire.org), Linspire (Www. 1inspire.com), MEPIS (www.mepis.org),
Sabayon (www.sabayonlinux.org), and others that are based on the Ubuntu packages but that
are independent distributions in their own right. I also didn't list “distributions” such as Medibuntu
(http://medibuntu.org) that only add specific sets of packages to an existing Ubuntu installa-
tion. (Medibuntu adds popular multimedia packages with various licensing encumbrances.) If I've
missed an installable, ready-to-run, Ubuntu-based distribution that you enjoy, please let me know.
I'm always happy to learn, too.
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Netbook/MID Users

Netbooks are probably the hottest computing platforms around, offering an impressive combina-
tion of low cost, sufficient power to be useable, and network-readiness. A similar platform that is
growing in popularity and availability is mobile Internet device (MID) systems, which are wire-
less, handheld devices that typically feature a touchscreen rather than a keyboard. Several com-
plete Ubuntu-based distributions targeting these types of systems are available, all optimized for
their smaller screens, network orientation, and audio/video capabilities:

e EasyPeasy: An Ubuntu-based distribution that was originally focused on the Asus EeePC
netbooks, but which now supports a wide range of netbooks. See www.geteasypeasy
. com for more information, including links to download and installation instructions.

e Kubuntu Netbook Edition: A Kubuntu-based distribution that brings the power of the
latest KDE 4 desktop to the netbook platform. See https://wiki.kubuntu.org/
Kubuntu/Netbook for more information, including links to download and installation
Instructions.

o Ubuntu Mobile Internet Device (MID) Edition: An Ubuntu-based distribution that
was originally developed by Canonical in partnership with Intel, Ubuntu Mobile seems
to have largely faded on Intel MIDs in favor of the Moblin Project (www.moblin.org),

a Linux Foundation Project that is now working directly with Intel. See www . ubuntu
.com/products/mobile for more information about Ubuntu Mobile. Canonical’s MID
focus has largely shifted to Ubuntu Netbook Remix for Intel-based netbooks and MIDs
and Ubuntu Desktop Edition for ARM (www.ubuntu.com/products/whatisubuntu/
arm) for netbooks and MIDs that use ARM processors (Www.arm. com).

e Ubuntu Netbook Remix (UNR): An official edition of Ubuntu from Canonical that pro-
vides a customized user interface that is optimized for the smaller screens of netbooks,
UNR is my favorite netbook-oriented, Ubuntu-based distribution. See www.canonical
.com/projects/ubuntu/unr for more information, including links to download and
installation instructions.

Portable, network-aware, and small-footprint systems are still increasing in popularity, and I'm
sure that many other Ubuntu-based distributions will emerge for these types of systems.

Server Users

While it is quite possible to run server applications such as mail systems, Web servers, DNS serv-
ers, print servers, and file servers on a desktop Linux system, this is often the wrong thing to do
in enterprise or academic environments. Many server systems are lean and mean, command-line-
oriented machines that devote all available cycles to the server processes that they are running,
rather than “wasting” them by running a GUI (at least by default). For server systems, Canonical
offers the Ubuntu Server Edition, a version of Ubuntu that brings the power, stability, and easy
management of Ubuntu Linux to the server room. By default, Ubuntu Server Edition provides

a basic, secure system with no open network ports, but you can install other fundamental con-
figurations such as a LAMP (Linux, Apache, MySQL, and Perl) system in which these key server
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components are preconfigured to work together, minimizing your installation and administrative
efforts. The Server Edition also provides out-of-the-box support for LTSP (Linux Terminal Server
Project), which supports thin clients and enables one server system to satisfy the storage and
application requirements of many lightweight desktop systems. Ubuntu Server Edition does not
install a graphical user interface by default, but the standard GNOME desktop (or the X Window
System window manager of your choice) is available as a package that can be manually installed.
For more information about the Ubuntu Server Edition or to download a copy, see www . ubuntu.
com/products/whatisubuntu/serveredition.

Canonical formerly offered a version of Ubuntu Server Edition, known as JeOS, that targeted
servers intended to run virtual machines, aka virtual appliances. JeOS stands for “Just Enough
Operating System,” meaning that JeOS is optimized for a small disk and memory footprint and
minimal resource consumption, leaving as much of your server hardware as possible available for
use by virtual machines. JeOS is now an optimized kernel that is bundled with the Ubuntu Server
Edition distributions. For more information about JeOS, see www.ubuntu.com/products/
whatisubuntu/serveredition/jeos. For more information about virtualization on Ubuntu,
see Chapter 24.

Installation Requirements

As Linux distributions have moved to the 2.6 kernel and Linux is becoming more and more pop-
ular, 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.

Note

One of the best things about Linux is the wide range of system types upon which it is supported. 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.
See more about these in the “What’s a Desktop? Graphical Environments for Linux” section in Chapter 5. m

Supported System Types

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

® 386 or compatible processors from Intel, AMD, and so on

® ARM-based systems. ARM processors are low-power, high-performance CPUs that are
very popular in embedded systems, including netbooks from various vendors. See
www . ubuntu.com/products/whatisubuntu/arm for detailed information about spe-
cific platforms.
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® 04-bit AMD, INtel 64, and EM64T processors (which include Athlon 64, Opteron, and
Xeon EM64T)

Note

Ubuntu was officially supported by Canonical on PowerPC (PPC) processors, such as those used on many
Macintosh computer systems, through the Ubuntu 6.10 release. Similarly, Ubuntu was also officially sup-
ported by Canonical on UltraSPARC platforms from the Ubuntu 6.10 through 7.10 distributions. Subsequently,
the PPC and UltraSPARC versions of Ubuntu became community-supported distributions. This means that
Canonical may still produce them, but that PPC- or SPARC-specific problems will not hold up an official
Ubuntu release, and versions of Ubuntu for these platforms may not be available from all Ubuntu download
sites. See the Ubuntu PowerPC FAQ at https://wiki.ubuntu.com/PowerPCFAQ for more information
about Ubuntu distributions for the PPC. m

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
(although slowly) on your dusty 25 MHz i386. However, the American national slogan is emi-
nently 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 that has less than 96 MB of memory. I use a system with exactly those char-
acteristics 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 experi-
ence are as follows:

e 700 MHz or better processor

e 384 MB of memory

e CD-ROM drive

e Ethernet interface

e VGA graphics interface capable of 1024 ??768 resolution

e 8 GB of available disk space

Note

If you want to use Ubuntu’s compositing and advanced visual effects capabilities, you should have at least a
1.2 GHz processor and a recent ATI, Intel, or nVidia graphics card. m

If your system satisfies or exceeds these requirements, you're good to go. Customized distribu-
tions for specific platforms such as netbooks and MID devices have different requirements, such
as a USB drive rather than a CD-ROM drive. You can certainly install Ubuntu on slower systems
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Note

or systems with less memory, but that’s 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 configuring that system, and the type of distribution that you're installing. Installing Ubuntu
on a laptop that already runs Microsoft Windows, Solaris, or even Mac OS X and that you want
to set up as a dual-boot machine may take an hour or two. Installing any version of Ubuntu on

a new machine can take less than 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.

Ubuntu CDs

The disk 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 per-
manently. Three different CDs are available for Ubuntu. These CDs and the capabilities that they
provide are as follows:

e Desktop CD: The CD that is included with this book provides a bootable version of
Ubuntu Linux that enables you to run and experiment with Ubuntu without chang-
ing anything on your existing computer system. This CD, known as a Live DVD, 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 a special installer
that you can use to install and use Ubuntu on a system running Microsoft Windows
without re-partitioning the disk. For information about using this CD, see Chapter 2.

When you are running a program from a live CD, any work that you do, files that you create, and so on, will
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 the like. See the section of Chapter 2 enti-
tled “Using Desktop CD Persistence” for information on using a USB stick or other removable media to auto-
matically save and restore any changes that you make while running Ubuntu from the Ubuntu Desktop DVD,
or see the sections “Accessing Your Hard Drive from the Desktop CD” and “Copying Files to Other Machines
Over a Network” in Chapter 2 for information about manually saving any work that you do while you are run-
ning Ubuntu from the Ubuntu Desktop CD. m

e Server Install CD: This CD enables you to install versions of Ubuntu Linux targeted
to machines that are being used as servers. You can choose to install a generic server
and add the server software 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
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graphical user interface, although you can always add one subsequently. For more infor-
mation about obtaining this CD and installing from it, see the section, “Install Options
on the Server Install CD,” in Chapter 3.

e Alternate Install CD: This CD enables you to install Ubuntu on systems with certain
hardware characteristics or in specialized configurations. These include creating pre-
configured systems for re-distribution 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),
systems that 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 192 MB of RAM). For more information
about obtaining this CD and installing from it, see the section, “Install Options on the
Alternate Install CD,” in Chapter 3.

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 download-

able ISO images of all of the available 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 enter-
ing your e-mail address and a password, and request Ubuntu CDs for the current release. You can
even order free CDs for multiple system types at the same time. The Ship-It site is cool for get-
ting copies of Ubuntu to turn on your friends, but is not a good personal alternative if you're into
instant gratification because shipping and delivery can take a few weeks.

Support for Ubuntu

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 on. 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?
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Ubuntu offers an impressive array of support opportunities, ranging from community resources
to paid support from Ubuntu’s sponsor company, Canonical, Ltd., and several 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 problems 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 problems that should be
addressed in future Ubuntu releases.

Blogs

Blog (from the term Web log) is a popular buzzword, and it often seems as though almost every-
one 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 consciousness 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 visit its
web page, Planet Ubuntu is also available in the following popular RDF (Resource Description
Framework) and general markup formats:

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

e OPML: Outline Processor Markup Language, available at http://planet
.ubuntulinux.org/opml.xml

e RSS: Really Simple Syndication or Rich Site Summary, depending on whom you ask.
Planet Ubuntu feeds are available in RSS 1.0 (http://planet.ubuntulinux.org/
rssl10.xml) or RSS 2.0 (http://planet.ubuntulinux.org/rss20.xml) formats.
You should use the appropriate format for your RSS reader.

Ubuntu Forums

Forums are the latest generation of what used to be known as bulletin board systems, 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 ques-
tions, or where you can simply chat with or see the posts of other Ubuntu users, dipping your toe

23



Part I: Getting Started with Ubuntu

24

into the waters of the Ubuntu community 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 username 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, as follows:

e Absolute Beginner Talk: A forum section where anyone can ask questions about com-
puters, Linux, UNIX, and Ubuntu. If you were ever afraid to ask a question because it
might be too basic, this forum is for you!

e Main Support Categories: A forum section that provides a number of different forums
dedicated to various support topics for any release of any official Ubuntu/Kubuntu/
Xubuntu/Edubuntu distribution. Specific forums include Apple Intel Users, Apple
PPC Users, Desktop Environments, Desktop Effects & Customization, General Help,
Hardware & Laptops, Installation & Upgrades, Multimedia & Video, Multimedia
Production, Networking & Wireless, Sun Sparc Users, System76 Support, Dell Ubuntu
Support, and x86 64-bit Users.

e Other Community Discussions: A forum section that provides various forums dedi-
cated to general topics, Ubuntu and community announcements, available Ubuntu proj-
ects, co-location and development teams, and much more. Specific forums include 3rd
Party Projects, Accessibility Discussions, Art & Design, Community Announcements &
News, Gaming & Leisure, Ubuntu Gamers Arena (an offsite link), Education & Science,
Servers & Security, Tutorials & Tips, Ubuntu LoCo Team Forums, Ubuntu Testimonials
& Experiences, Ubuntu Weekly Newsletter, Development & Programming,
Virtualization, and WINE.

e Forum Community Discussions: A set of forums dedicated to general discussions
and topics about the forums themselves. Specific forums include Community Cafe,
Community Cafe Games, Community Market, Forum Feedback & Help, Forum Council
Agenda, Other OS Talk, The Fridge Discussions, and the Ubuntu Forum Teams.

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 avail-
able 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 host 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 of this writing, specialized Chinese,
Dutch, Finnish, French, German, Italian, Polish, and Portuguese forum sites are hosting forums in
those languages, using any associated character sets. Ubuntu is truly an international effort!
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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 and is available through
the IRC site at http://irc.freenode.net. IRC channels for other versions of Ubuntu are
available at #kubuntu, #edubuntu, and #xubuntu. 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 of this writing. For a complete list of Ubuntu-related IRC channels, see
https://help.ubuntu.com/community/InternetRelayChat.

An IRC channel is a great, real-time mechanism for asking about current problems and getting
online help to resolve them (assuming that your problem isn’t related to getting online in the first
place). The Empathy instant messaging client is installed by default as a basic part of Ubuntu
Linux and also can be used for IRC communication, as can Pidgin, the instant messaging client
used on Ubuntu systems up to Ubuntu 9.10. Providing IRC support by default makes it easy to
connect and take advantage of IRC as a support and community resource. For more information,
see Chapter 10, “Sending and Receiving Instant Messages.”

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.

There are a huge number of Ubuntu mailing lists, many of which are quite specialized, and list-
ing 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/
1ists, include the following:

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

e Ubuntu Development list (ubuntu-devel): This list is intended for highly technical
discussions and implementation details regarding current Ubuntu development.

e Ubuntu Security Announcement list (ubuntu-security-announce): This 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.

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

e Ubuntu Women list (ubuntu-women): This list is intended as a mailing list for all
Ubuntu users, volunteers, developers, and others who wish to involve more women in
the Ubuntu community.
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Tip

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

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

Remember how your parents would post your latest accomplishments on their refrigerator? Let’s
hope 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 what’s 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 interest-
ing issue because most Linux distributions are freely downloadable. There are few Linux dis-
tributions 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 upon 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.

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:

® http://help.ubuntu.com: The source for all of the official documentation that has
been developed by the Ubuntu documentation team. By default, this page displays the
documentation for the current Ubuntu release, but documentation for older releases is
available through tabs that you can select in the upper-right corner of the page.

® https://wiki.ubuntu.com/UserDocumentation: A hierarchical collection of
resources in wiki format that makes it easy to find documentation on specific topics.
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Much information on Ubuntu Linux and other Ubuntu-based distributions such as Fluxbuntu
and Mint is available at the Ubuntu Documentation Storage facility at http://doc.gwos.org/
doku.php.

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 orga-
nized documentation effort. The home page for the Ubuntu Documentation Project isat http://
doc.ubuntu.com, where you can find pointers to both current documents and works in prog-
ress. All communication between documentation 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 proj-
ects is available at https://wiki.ubuntu.com/DocteamProjects. Documentation that is
contributed by the Ubuntu community in general is available at https://help.ubuntu.com/
community.

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.
Although you can typically find answers to most of your questions and solutions to most prob-
lems 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 business is offline or some of their employees are unpro-
ductive because of a software or operating system problem. In business situations, it’s important
to have specific resources that you can depend on to solve problems in a timely fashion.

Although the majority of this chapter has stressed the scope and usability of the Ubuntu com-
munity 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 9x5 support and 24x7 support, which reflect the hours during which you
can expect to get responses to your support questions. These support packages and their current
pricing are described at www. ubuntu.com/support/paid. These support levels are available
for three different types of production systems: desktop, server, and thin client/cluster systems,
each of which has different costs depending on the hours of support that you're interested in.

The software packages that Canonical supports depend on the portion of the Ubuntu software
repository in which those packages are located. As described in detail in Chapter 19, the software
in the Ubuntu repository is grouped into several different classes, essentially depending on 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.

27



Part I: Getting Started with Ubuntu

28

The Ubuntu Marketplace

The Ubuntu Marketplace is a portion of the Ubuntu web site that lists the network of companies
that provide support for desktop and server systems running Ubuntu Linux. The main page for the
Ubuntu marketplace 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, although that contains 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 of this writing, there are no specific certification requirements to have your com-
pany listed in the Ubuntu Marketplace — you simply fill out a form that is linked to from the
Marketplace page.

Getting More Information about Ubuntu

Ubuntu Linux is increasing in popularity faster than any other Linux distribution that I have
previously encountered. Technical excellence aside, much of the credit for its increasing popular-
ity lies in the excellent organization and breadth of coverage provided on the main Ubuntu web
site. However, let’s 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 gen-
eral web resources listed previously in this chapter, some of my favorite Ubuntu-related sites are
as follows:

e DistroWatch (http://distrowatch.com/table.php?distribution=ubuntu):
This site provides summary information about the contents of most Linux distribu-
tions, 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, it’s an essential Linux site for finding out
almost anything about any Linux distribution.

e Ubuntu Blog (http://embraceubuntu.com/): This is a blog about Ubuntu that pro-
vides a great selection of entries about general Ubuntu tasks organized into categories
such as administration, office, servers, and so on. It also features links to other sites and
great task-specific articles such as the best instructions for getting the MythTV package
working on an Ubuntu system.
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e UbuntuGuide (http://ubuntuguide.org): This site is an Ubuntu “Getting Started”
guide that is an excellent information resource, although it may not always reflect the
latest Ubuntu release. This site provides a great deal of very detailed information about
how to do specific tasks on Ubuntu Linux, and is well worth a look.

e Ubuntu Women (www . ubuntu-women.org): This site provides FAQs, a wiki, a blog,
and mentoring programs, and is 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 purpose, through which we all win.

e Ubuntux (www.ubuntux.org): This site is a community of Ubuntu users that provides
a variety of forums, blogs, links to recent articles about Debian and Ubuntu, and a vari-
ety of other resources designed to help users work with Ubuntu. The forums are espe-
cially 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 distribution. As discussed in this chapter, much of the success
of Ubuntu to date beyond its technical excellence 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.
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Ubuntu Linux on a new or existing 32-bit or 64-bit PC system.

This book includes an Ubuntu 10.04 Desktop CD from which you
can either install permanently on your system or simply test-drive Ubuntu
10.04 without making any changes to your current system. Test-driving
Ubuntu provides a great way to experiment with a preconfigured Ubuntu
installation without actually modifying your hard drive or going through
the installation process. You can also use a Live CD as a portable Ubuntu
installation that you can take with you, temporarily converting other com-
puter systems to Ubuntu Linux systems regardless of whether the machine

This chapter discusses how to install or simply experiment with

is currently running Microsoft Windows or another Linux distribution. The

Live CDs also offer an impressive Live CD Persistence function that enables
you to save work and system configuration done while using the Desktop
CD to removable media that you can then reuse the next time you boot
from the Live CD. In most cases, you can also access your existing disk

storage after booting from the Ubuntu Desktop CD, so that you can even do

real work while using the Live CDs and save it on a USB stick or to the disk
storage used by your existing operating system(s).

The Ubuntu Desktop CD takes the traditional Live CD concept one step

further by also enabling you to quickly install Ubuntu Linux using an easy-

to-use installer that is available by clicking an icon on the desktop that you
see after booting from the Live CD. The Ubuntu installer can automatically
reduce the size of existing Microsoft Windows or Linux partitions to free

up space in which you can install Ubuntu (assuming that your existing par-

titions aren’t full, of course).

But wait, there’s more! Inserting the Live CD into a system that is run-
ning Microsoft Windows enables you to use a package known as Wubi
(Windows-based Ubuntu Installer) to install Ubuntu on your Windows
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Note

system without modifying that system in any way, except for adding an option to boot Ubuntu
when you turn it on (and, of course, using some of your existing disk space to store the Ubuntu
boot image). More about that later!

If you're using a 32-bit x86 system and want to run or experiment with Ubuntu Linux, 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.

In late 2009, Canonical announced support for the ARM platform, extending Ubuntu’s availability to
newer netbooks that use ARM processors. To obtain a version of Ubuntu for ARM, see www. ubuntu
.com/products/whatisubuntu/arm. Versions of Ubuntu are also available for the PowerPC (PPC)

and UltraSPARC platforms, but these are no longer officially supported by Canonical. Ubuntu for PPC is a
community-supported project that is still quite active, while Ubuntu for UltraSPARC systems seems to have
faded away. You can see what community-supported versions of Ubuntu are available and download CD
images of them from the URL http://cdimage.ubuntu.com/ports/releases/VERSION/release,
where VERSION is the name of a standard Ubuntu release, such as Karmic, Lucid, and so on. m
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Getting a 64-Bit Desktop CD

The Ubuntu Desktop CD provided with this book will boot on any x86 PC system. If you want

to install or experiment with Ubuntu on a 64-bit computer system, you will need to obtain a dif-
ferent, but equivalent, Desktop CD. If you have a reasonably fast Internet connection (or plenty

of time) and a CD burner, the easiest way to get a different Desktop CD is to download an ISO
image. (An ISO image is a file containing an exact copy of a CD-ROM or DVD that is in the format
mandated by the International Standards Organization 9660 specification.) To get a 64-bit Ubuntu
Desktop CD, go to Ubuntu’s web page at www. ubuntu.com/download, select the version of
Ubuntu that you want a CD for, select a mirror site in your country or one that’s closest to you in
general, and select an ISO image of the 64-bit Desktop CD. Save the downloaded I1SO 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 Introduction for this book, the Ubuntu folks will even ship you Ubuntu CDs, although 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 CDs directly
from Ubuntu, go to the Ubuntu 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 from a 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.
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Caution

If your PC boots from the hard drive even if the correct Desktop 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 either the Delete or F2 key on most
modern systems — if not, the key that you’ll need to press is usually identified at the bottom 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 Esc (Escape) key
to exit this screen, and press F10 to save the new settings, exit the BIOS settings screen, and reboot. m

When you boot from the Ubuntu Desktop CD, you'll initially see a screen like the one shown in
Figure 2-1.

The initial boot screen on the Desktop CD

1f you do nothing when you see this screen, your system will continue booting from the Desktop
CD and will eventually display the screen shown in Figure 2-2.
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FIGURE 2-2

The default Desktop CD try/install screen
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Once you see this screen, you can optionally use the scrollable list at left to change the language
that the Ubuntu Live CD or the Ubuntu installer uses. You can then either:

e Click “Try Ubuntu 10.04” to boot into Ubuntu Linux without making any changes to
your computer system. This allows you to experiment with Ubuntu without making
any changes to your system (generally referred to as test-driving). The Live CD desktop is
shown in Figure 2-5, later in this section. Experimenting with Linux after booting from
a Desktop CD is described in the section, “Test-Driving Ubuntu Linux,” later in this
chapter. Skip ahead to that section for more information.

e Click “Install Ubuntu 10.04” to install Ubuntu Linux on your system. Installing Ubuntu
on your system is described in the next section, entitled “Installing Ubuntu Linux from
a Desktop CD”. Skip ahead to that section for more information.

Tip

If the screen shown in Figure 2-2 displays a link that says “update this installer”, you may want to click that
link to ensure that you have the latest version of the installer. If you do not update the installer, the installa-
tion process will still work correctly, but may offer slightly different installation options than those that are

discussed in this section. Similarly, updating the installer may introduce dialogs that are slightly different than
those discussed in this section, but which should still provide the same capabilities. m

If you press any key on your keyboard while the screen shown in Figure 2-1 is visible, the screen
shown in Figure 2-3 displays.

This screen enables you to specify the language that you want to use when booting or installing

Ubuntu from the Desktop CD. This highlights one of the great features of Ubuntu —it is truly
designed for and committed to an international audience.

34



Chapter 2

Installing Ubuntu

FIGURE 2-3

Specifying a language when booting the Desktop CD
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To continue, use the cursor keys to select your language and press Return. If you do not select a
language within 30 seconds, English will be used as the default language. The traditional boot

menu for the Live CD displays, as shown in Figure 2-4.

Boot options from the Ubuntu Desktop CD
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FIGURE 2-5

This screen is similar to the boot screens for the Ubuntu Server/Alternate CDs (discussed in
Chapter 3) and older versions of the Ubuntu Desktop CD. This screen enables you to select whether
you want to boot from the Desktop CD to try Ubuntu, install Ubuntu, test the CD for defects, test
your system’s memory, or ignore the Desktop CD and boot from the system’s first hard drive.

To boot Ubuntu Linux on your system so that you can experiment with it without making any
changes to your system (generally referred to as test-driving), press Return or wait 30 seconds, at
which point your system will automatically boot from the Desktop CD. If you're booting from an
Ubuntu Desktop CD, the standard Ubuntu Desktop displays, as shown in Figure 2-5.

The standard Ubuntu desktop from the Desktop CD

36

Once you're running Ubuntu from the Desktop CD, you can:

e Install the distribution from the Desktop CD as described in the next section.

e Test-drive Ubuntu using the menus that are available in the upper-left corner of the
screen and the sample files provided in the Examples folder.

Experimenting with Linux after booting from a Desktop CD is described in the section, “Test-
Driving Ubuntu Linux,” later in this chapter. When test-driving Ubuntu, you can practice run-
ning specific applications and even experiment with installing and configuring the software that
is discussed in the remainder of this book.
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Installing Ubuntu from a Desktop CD

There are several ways to use a Desktop CD to install Ubuntu on a computer system:

e Boot from the CD, wait until the screen shown in Figure 2-2 displays, and click “Install

Ubuntu 10.04.”

Boot from the CD, press a key while the boot screen shown in Figure 2-1 displays,
set your language, use the arrow keys to select the “Install Ubuntu” option, and press
Return or Enter on your keyboard.

Boot from the CD, press a key while the boot screen shown in Figure 2-1 displays,
set your language, and press Return or Enter on your keyboard to boot using the “Try
Ubuntu without any change to your computer” option. Once your system boots using
the Desktop CD, double-click the Install Ubuntu 10.04 icon on the desktop.

These two mechanisms run the same installer to permanently install Ubuntu on your computer
system. The instructions in this section describe how to install the Desktop, or end-user, version of
Ubuntu from an Ubuntu Desktop CD, such as the Ubuntu Desktop CD that is included with this
book. See Chapter 3, “Installing Ubuntu on Special-Purpose Systems,” for information about install-
ing other versions of Ubuntu Linux, such as the Ubuntu Server or OEM distributions, which require
that you obtain a different installation CD from the Ubuntu web site. For an overview of the different
Ubuntu CDs, see the section of Chapter 1, “The Ubuntu Linux Project,” entitled “Ubuntu CDs.”

Caution

If you are installing Ubuntu onto a system on which another operating system is already installed, make sure
that you have backed up any data that you want to preserve to removable media such as a CDROM, DVD,
USB flash drive, and so on. If you want to continue using that operating system, the Ubuntu installer does a
great job of automatically re-partitioning your disk so that you can boot your computer system into either
your existing operating system or Ubuntu, but nothing is perfect, and “soft” is a big part of “software.” It is
completely impossible to have too many backups of your critical data. If your computer system already has
another operating system installed on its hard drive(s) that you want to preserve, the Ubuntu installer will
automatically offer to resize the existing operating system partitions and install Ubuntu as an alternate oper-
ating system on your machine. m

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. The installation process
is as follows:

1.

The dialog shown in Figure 2-6 prompts you to specify the location and associated time
zone where you will be 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, numerical conventions, and currency values for your geographic location.
If the time zone that is initially displayed is incorrect, click the map in your approxi-
mate location, or select a time zone or city from the Zone pop-up menu. Once you've
selected an appropriate time zone or city, click Forward or press Return to proceed to
the next screen.
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FIGURE 2-6

Specifying your geographic location

Where are you?

Select your location, so that the system can use appropriate display conventions for your
country, fetch updates from sites close to you, and sat the clock to the comract local time,

Region: |United States E Zane: | United States (New Tork) N

step 2ol 7 LG Back | Foward

2. The dialog shown in Figure 2-7 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, click “Choose your own” and select your keyboard type from the full list of
supported keyboard types. You can enter sample text into the text area at the bottom of
the screen to verify that the correct symbols are being displayed as you type. Once you
are sure that the correct keyboard is set, click Forward to proceed.

FIGURE 2-7

Specifying your keyboard type
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3. The dialog shown in Figure 2-8 enables you to select where you want to install Ubuntu.
This dialog looks different and provides different options depending on how the disks
in your system are currently configured and what partitions they already contain @if
any). Figure 2-8 shows the screen that you would see if you were installing Ubuntu on a
system where no operating system is currently installed.

FIGURE 2-8

Specifying where you want to install Ubuntu

88 2 intall (a3 superuser)

Prepare disk space

How do you want to partition the disk?

Where do you want to pul Ubuniu 10,047

D Erase and use Lhe entire disk

) Specily partitions manually (advanced)

B Ubuntu 10.04

Stepdof 7 | Quit Back | Forwand

The option that you want to select on this screen therefore depends on the current state
of your system’s hard drive(s), how many hard drives are present in the system, and
where you want to install Ubuntu. Your options are as follows:

e If you are installing on a new computer system or hard drive, the “Erase and use the
entire disk” option will be selected, as shown in Figure 2-8.

e If you are installing Ubuntu on an x86 or 64-bit PC system on which an operat-
ing system is already installed and do not have unallocated space on your disk,
the “Install them side by side, choosing between them each startup” option will be
selected, as shown in Figure 2-9.

e If your system already contains an operating system but you do not want to preserve
it, you can select the “Erase and use the entire disk” option to erase your existing
operating system and install Ubuntu on the entire disk on which it was located. The
image of your disk at the bottom of the screen will be updated to illustrate that you
will be using the entire disk, as shown in Figure 2-10.

e If your system contains multiple hard drives, they will all be listed in this dialog.
Select the disk upon which you want to install Ubuntu.
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FIGURE 2-9

Suggested partition resizing in order to install Ubuntu
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FIGURE 2-10

Deleting an existing operating system in order to install Ubuntu
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e If you have unallocated space on your disk that is large enough for your Ubuntu
installation, select the “Use the largest contiguous free space” option.

e If you are an experienced Linux user and want to manually specify how to parti-
tion your disk, select the “Specify partitions manually (advanced)” option, and see
the sidebar entitled “Manually Partitioning a Disk” for additional information about
using the manual partitioning tools provided by the Ubuntu installer.

Once you have selected the appropriate option for your system, click Forward to con-
tinue. if you are resizing an existing operating system in order to install Ubuntu on your
system as a dual-boot system, you may see a dialog notifying you that changes have to
be written to your disk. Click Continue to proceed.

4. The dialog shown in Figure 2-11 enables you to provide personal information that will be
used to create your account during the installation process. This account will have the abil-
ity to execute privileged commands on the system, as explained in the section of Chapter 4,
“Basic Linux System Concepts,” entitled “Performing Privileged Operations in Ubuntu.”

FIGURE 2-11

Specifying information about your account
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The three options at the bottom of this dialog enable you to specify how your system
will start up. Depending on the resolution of the monitor on the system where you are
installing Ubuntu, you may need to scroll down to see all of these options:

e Log in automatically: Your system will start and automatically use the account that
you specify on this dialog to log in and display your default desktop
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e Require my password to log in: Your system will display a generic login screen on
which you must select or enter the name of the user that you want to log in as. Once
you enter that user’s login name and password, the system will log you in and dis-
play your default desktop.

e Require my password to log in and to decrypt my home folder: Your system will
display a generic login screen on which you must select or enter the name of the user
that you want to log in as. Once you enter that user’s login name and password, the
system will log you in and display your default desktop. The difference between this
and the previous option is that your home directory will be stored in an encrypted
fashion while you are not logged in, so that no other users can possibly view its con-
tents without your password.

After you have filled out all of the fields on this form, click Forward to proceed.

5. A special intermediate screen displays if another Linux operating system was detected
on your system and you are preserving that operating system. You will not see this
screen if you are installing Ubuntu on a new system or are installing on a system where
you are deleting any previously installed operating systems.

If any customized account information, such as e-mail settings, browser bookmarks,
and so on, was found in that operating system installation, this dialog offers to copy it
to the new installation that you are creating.

If no custom settings were found, the dialog simply reports this, and you can click
Forward to proceed to the final installer screen. If any account information was detected
and you want to copy that information, select the account(s) in this dialog, and click
Forward to proceed to the final installer screen.

6. The Ubuntu Desktop installer displays the screen shown in Figure 2-12, which summa-
rizes the information that you have supplied on previous dialogs. Click Install to proceed.

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

If 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 system 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 Mountpoints” for more information.

If you are installing Ubuntu on a new disk and select the Manual option on the dialogs shown in Figures
2-8, 2-9, or 2-10, a dialog like the one shown in the following figure displays after you click Forward.

Prepare partitions

B sdal (extd) W sd

329

Davice Type Mount paint  Format?  Sire Used

fdev/sda

fdevisdal extd 32896 MO 2665 MO

fdevisdai swap 1460 ME OME
MNew Partition Table Revert

SepSofs Quit Hack Forward

If any existing partitions are present on the selected disk, they will be shown in this dialog. If you are
installing Ubuntu on a new disk, you will be prompted to create a new partition table on the disk. Click
Continue to proceed.

If your disk contains existing partitions and you want to delete any or all of them on your disk, select each
partition that you want to delete and click “Delete partition” to remove it and return the space associated
with that partition to the pool of free space that is available on your disk. Be careful — deleting a partition
permanently removes any information that it contains. Next, select the free space on your disk and click
New to define a new partition. The dialog shown in the following figure displays:

continued
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continued

Prepare partitions
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Enter the size of the partition that you want to create and verify the type of partition that you are cre-
ating (physical or extended), along with its format (usually ext4 or swap) and the location at which
you want to mount that partition; click OK. This re-displays the previous dialog, which now contains

information about the partition that you just defined.

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 whose size should be a multiple of the amount
of memory in your system, and one partition to hold your system’s root filesystem, which should be at
least 6 GB in size. Once you have defined all of the partitions that you want to create and you're sure

that these settings are correct, click Forward to proceed.

7. The 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, a dialog like

the one shown in Figure 2-13 displays.
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FIGURE 2-13

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

Booting Ubuntu

If you installed Ubuntu as the only operating system on a new or existing computer, you will
see a simple graphical screen known as a splash screen that changes slightly during the boot
process to confirm that your system is actually booting. If you want to manually interact with
the boot loader that is used by Ubuntu (known as GRUB, the Grand Unified Boot Loader), you
can press the Esc key during the first five seconds of the boot process to display the GRUB boot
menu. The GRUB boot menu enables you to boot different kernels (if more than one kernel is
installed on your system), boot any available kernel in different modes, boot other operating
systems, or test system memory. For more information about GRUB and its menus, see www
.gnu.org/software/grub.

Booting Ubuntu on Dual-Boot Systems

If you installed Ubuntu on a system on which another operating system is also installed, the
GRUB (Grand Unified Boot Loader) boot loader menu displays automatically to let you use the
arrow keys on your system to select the operating system that you want to boot. By default, your
dual-boot system will boot Ubuntu after 30 seconds. On an x86 system, this screen looks like
the one shown in Figure 2-14.
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FIGURE 2-14

Selecting an operating system on a dual-boot x86 system
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The First Time You Boot Ubuntu

The first time that you boot Ubuntu, 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. After any first-time boot screens (as discussed
in the remainder of this section), the Ubuntu Update Manager should run automatically and
display an icon alerting you that updates are available in the top-right portion of the panel on

an Ubuntu system, or a dialog to the same effect on your main screen. For information about
updating an Ubuntu system, see the section of Chapter 19, “Adding, Removing, and Updating
Software,” entitled “Using the Ubuntu Update Manager.”

If you selected the “Require my password to log in and to decrypt my home folder” option on
the screen shown in Figure 2-11 when you were installing Ubuntu, you will see an information
dialog about recording your encryption passphrase. This dialog offers to run an application that
enables you to specify a passphrase as a backup mechanism for you to manually decrypt your
home directory. Ubuntu’s automatic directory encryption mechanism normally uses your pass-
word to decrypt an encrypted directory, but also supports a passphrase as an alternate decryp-
tion mechanism. When this dialog displays, click “Run this action now” to proceed.

A standard terminal window opens, displaying a “Passphrase:” prompt. Enter a word or series
of words that you will remember, and press Return. The information dialog re-displays, at
which point you can click Close to terminate that dialog and begin using your new Ubuntu sys-
tem. If you ever want to change the passphrase for your encrypted directory, you can use the
encryptfs-unwrap-passphrase command from the command line to do so.
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Note

If you are using an encrypted directory as your home directory, you will notice that an entry for your home
directory shows up in the output of commands, such as the df command, that list mounted directories. Your
home directory is actually stored as encrypted files in the central system directory /home/.encryptfs/
USERNAME/ .Private, where USERNAME is your login, and that directory is mounted on your home direc-
tory when you log in. m

Test-Driving Ubuntu Linux

Figure 2-5 shows the standard Ubuntu desktop displayed after you boot from the Ubuntu Desktop
CD that is provided with this book. From this desktop, you can experiment with any of the appli-
cations provided on the Desktop CD, including audio-, video-, and network-oriented applications.

Although you can experiment on your own with any of the applications that are provided on the
Desktop CD, the Ubuntu 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 Examples entry on the desktop of an Ubuntu Desktop
CD is a symbolic link to the /usr/share/example-content directory.

Desktop CDs are complete Ubuntu systems, 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 using a USB stick to create a truly portable, persistent system
based on the Ubuntu Desktop CD.

Exploring the Desktop CD’s Examples Folder

All Ubuntu Desktop CDs, including the one that is provided with this book, include a folder of
sample documents, graphics files, and so on that makes it easy for you to experiment with differ-
ent Linux applications by giving you some actual files to open, edit, save, and generally play with.
The example files not only serve to demonstrate various applications, but also provide you with a
convenient source of marketing literature for Ubuntu. You should feel free to circulate documents
such as the PDF case studies to your non-Ubuntu friends.

The documents and other files in the Examples folder are as follows. All of the PDF files in this
folder open in the Evince PDF viewer; the description of other types of files explains the applica-
tion in which they open if you click on them:

e case_Contact.pdf: A case study of the adoption of Ubuntu by Contact Air Gmbh, a
division of the German airline Lufthansa
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case_howard_county_library.pdf: A case study of the adoption of Ubuntu by the
Howard County Library

case_KRUU.pdf: A case study of the adoption of Ubuntu by KRUU, a non-profit radio
station

case_0OaklandUniversity.pdf: A case study of the adoption of Ubuntu by the
University of Oakland

case_oxford_archaeology.pdf: A case study of the adoption of Ubuntu by Oxford
Archaeology, an English excavation and heritage management firm

case_Skegness.pdf: A case study of the adoption of Ubuntu by the Skegness
Grammar School

case_ubuntu_johnshopkins_v2.pdf: A case study of the adoption of Ubuntu by
Johns Hopkins University

case_ubuntu_locatrix_vl.pdf: A case study of the adoption of Ubuntu by Locatrix
Communications

case_Wellcome.pdf: A case study of the adoption of Ubuntu by the Wellcome Trust
Sanger Institute

fables-01_01_aesop.spx: A sample Speex audio file (an open source audio com-
pression format) in Ogg container format. Double-clicking this item opens and plays it
using the Totem video player application.

gimp-ubuntu-splash.xcf: 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 graphics editor.

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

Togos: A folder containing sample Ubuntu and Kubuntu logos in PNG format. Double-
clicking either of these items opens it in the GIMP graphics editor.

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.

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.

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

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

oo-payment-schedule.ods: A sample OpenOffice.org spreadsheet that shows calcu-
lations and other capabilities. Double-clicking this item opens it in OpenOffice Calc.
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e oo-presenting-kubuntu.odp: A sample OpenOffice.org presentation that discusses
Kubuntu. Double-clicking this item opens it in OpenOffice Impress.

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

e 00-trig.x1s: A sample Microsoft Office/Excel document that shows calculations and
the graphical display of results. Double-clicking this item opens it in OpenOffice Calc.

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

e Ubuntu_Free_Culture_Showcase: A folder containing the winning audio and
video files from the Ubuntu Free Culture Showcase (https://wiki.ubuntu.com/
UbuntuFreeCultureShowcase), which sought media files that were released under
a Creative Commons Attribution ShareAlike license (https://wiki.ubuntu.com/
ShareAlike) to use when demonstrating (i.e., showing off) a new Ubuntu system.
Double-clicking the OGA or OGV file in this directory plays it in the Totem audio/video

player.

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 other Linux system is fun,
but if you do any real work while in “Desktop CD mode,” you may actually want to save it for
future reuse. 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 the existing filesystems on your hard drive(s) 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 running Ubuntu, and this requires
that you use a few special utilities—and, as always, you have your choice of graphical or com-
mand-line utilities.

The next sections explain how to mount and access your existing filesystems from different types
of Desktop CDs so that you can preserve files that you've created when running Ubuntu from a
Desktop CD.

Accessing Existing Partitions from a Desktop CD

Microsoft Windows systems use either the NTFS (NT File System) or the older FAT32 (32-bit File
Allocation Table) filesystems. Luckily, Linux provides complete support for both of these types of
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filesystems, so once you've booted from an Ubuntu Desktop CD, it’s easy to mount the filesystems
that are already present on your system’s hard drive so that you can access your existing files or
save any files that you have created while running from a Desktop CD:

1.

shown in Figure 2-15.

After booting from the Desktop CD, select the Places &> Computer menu item. A
Nautilus File Manager window displays, showing all of the available disk partitions in
the right-hand pane and also listing them in the Places list in the left-hand pane, as

Available disk partitions in Nautilus
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Figure 2-16 shows a mountable partition that is 21 GB in size. The CD/DVD drive con-
disk that contains the root filesystem that is created when you boot from a Desktop CD.
2.
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shown in Figure 2-16.

To mount any of the partitions from your hard disk, left-click on the name of the parti-
tion in the Places list in the left pane. An icon for the partition displays on your desktop,
and the contents of that partition display in the right pane of the Nautilus window, as
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FIGURE 2-16

Viewing a Windows partition in Nautilus
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You should be able to identify the partition and type of partition that you've mounted by
examining the files that it contains. For example, the partition shown in Figure 2-16 is
clearly a Microsoft Windows partition given that it contains directories such as Windows,
Program Files, and My Music.

Once you've mounted a partition, a graphical arrow displays to the right of its name in the Places
list, showing that it is currently mounted. After dragging and dropping any files or directories
that you want to save from your Live CD session to that partition in Nautilus, you can left-click
on that arrow to unmount the partition. As a general rule, it’s a good idea to unmount any of your
hard disk partitions that youw've mounted before shutting down or rebooting from the Live CD.

Copying Files to Other Machines over a Network

If you create or modify files while running from a Desktop CD and want to save that work, but
don’t want to save it to any of your system’s hard disk partitions (as described earlier in this chap-
ter), you can still save those files by copying them over the network to another machine.
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Linux provides several ways to enable copying files to other systems over the network. Two of the
most common and popular of these are as follows:

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

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

These commands are explained in detail in Chapter 25, “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 an
Ubuntu Desktop CD that don’t involve local storage. This can be very useful if, for example, you
are using an Ubuntu Desktop CD to recover data from a crashed system or one that can’t boot on
its own for some reason.

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 pro-
vide any sort of persistent storage for configuration data, custom applications, and so on (other
than manually copying files to other local or networked storage) traditionally limited the practical
usability of Live CDs to simple demonstrations, one-time experimentation, and general system
repair and recovery efforts. Luckily, things are better now — thanks to some really clever people,
it’s fairly easy to automatically save changes that you make when running from the equivalent of
an Ubuntu Desktop CD —and without having to deal with manually mounting and unmounting
filesystems, saving your work there, and so on.

Earlier Ubuntu releases introduced a mechanism for associating persistent storage with the Live
CD boot process. This mechanism enabled you to format an external storage device with a spe-
cial name (caspar-rw) and use that at boot time (in conjunction with the Desktop CD), adding a
special kernel boot option (persistent) to tell the boot process to use the contents of that device to
restore desktop settings, personal data, and even installed applications. This approach had a few
problems, the most significant of which was that it required both an external storage device (typi-
cally a USB flash memory stick) and an Ubuntu Desktop CD. Aside from the hassle of carrying
around both of these, my particular complaint was that my Desktop CDs kept breaking when 1
put them in my back pocket and then sat on them.

Luckily, improvements in flash drive size, price reductions for flash drives, and software improve-
ments have made being able to do real work from an Ubuntu Desktop CD even easier. Ubuntu
systems include an easy-to-use command for creating a bootable USB flash drive (generally
referred to as a stick) that works like the Desktop CD but provides persistent storage when boot-
ing using the “Try Ubuntu without any change to your computer” option. This gives you a por-
table Ubuntu system from which you can either run Ubuntu or install it on another computer
system without requiring the use of a CD drive. All you need nowadays for this type of portable
Ubuntu system is a USB flash drive that is at least 2 GB in size.
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Caution

If you want to create a bootable USB flash drive manually, the folks at PenDriveLinux.com
(www.pendrivelinux.com) have some truly useful tutorials that will walk you through the process

of manually creating a bootable Ubuntu system on a USB stick and just about anything else that you
could conceivably boot from a USB stick. Their tutorials are clearly explained and eminently readable,
and also often include scripts and configuration files that you can download from their site to make things
even easier for you. m

Flash drives are great — they are fast, use far less energy than hard drives, don’t generate heat,
don’t make noise, and have no moving parts that can stop moving when you drop them down a
flight of stairs. On the down side, they do have one potential limitation that you'll hear people
talk about— you can only write to each underlying storage unit a certain number of times. (Flash
storage units are usually referred to as cells or address blocks, and are analogous to the sectors

on a standard hard drive.) Luckily, most flash drives use a technique known as wear-leveling to
evenly distribute writes across the drive, so that no single area on the drive gets written to more
frequently than another. The longevity of a modern flash drive is usually predicted to be at least 5
or 10 years. If you're still running Ubuntu off the same flash drive 5 years from now, it might be
time to finally consider an upgrade. You are backing up your “real work” anyway, right?

Note

In order to use the bootable USB flash drives discussed in this section, your computer system must be able
to boot from a USB device. Most modern PCs support this, but you should certainly check before bothering
to create a bootable USB stick that you can’t use. Booting from USB devices is usually a standard BIOS boot
option, but some systems also require that you manually enable USB BIOS support before you can boot from
a USB device. m

As mentioned previously, the Ubuntu Desktop provides an easy, graphical mechanism for cre-
ating a bootable USB flash drive that works much like the Desktop CD, but that also provides
persistent storage so that any system settings that you configure, applications that you install, and
files that you create are preserved across reboots. This application will try to reuse any FAT32
partition that you have on your USB stick, so if you have formatted your USB stick to use another
type of filesystem or have created multiple partitions on your USB stick, you may want to see the
sidebar on “Reformatting a USB Flash Drive,” later in this chapter.

To use this application, do the following after booting from an Ubuntu Desktop CD using the
“Try Ubuntu” option:

1. Select the System = Administration & Startup Disk Creator menu option. A dialog like
the one shown in Figure 2-17 displays.

2. Verify that the mountpoint for your Ubuntu Desktop CD is listed and highlighted in
the Source disk image (.iso) or CD area at the top of the dialog. If not, click Other and
browse to the correct location.

53



Part I: Getting Started with Ubuntu

FIGURE 2-17

Creating a USB startup disk
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3.

Verify that the USB disk partition upon which you want to create a bootable Ubuntu
system is listed and highlighted in the USB disk to use area in the middle of the dialog.
The line below the USB disk list identifies whether the selected USB partition has suf-
ficient space for installing a bootable system. If the USB stick that you are using is not
formatted, click Format to format it. Once formatting completes, you should see two
entries in the “Disk to use” section — one for the stick itself, and one that ends with a
number, identifying a specific partition on that stick. Make sure that the entry that ends
in a number is selected.

To create a bootable USB stick that supports the persistent storage of applications that
you install, files and directories that you create, and applications and system configura-
tion information, make sure that the “Stored in reserved extra space” radio button is
selected at the bottom of the dialog shown in Figure 2-17. Drag the slider below this
radio button to identify the amount of space that you want to allocate on the selected
partition for storing persistent data.

If you do not want to create any persistent storage, click the “Discarded on shutdown”
radio button. If you select this radio button, your bootable USB stick will behave exactly
like an Ubuntu Desktop CD. Any files or directories that you create, applications that
you install, and application and system configuration information that you modify will
not be preserved when you shut down a system that you have booted from the USB
stick.
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Reformatting a USB Flash Drive

The Ubuntu “Create a USB startup disk” application will try to reuse any existing FAT32 (VFAT) partition on
your USB stick. If you've reformatted the USB stick to contain multiple partitions, changed the filesystem
type of any of your existing partitions, or already have multiple partitions on the stick but don’t need to
use them, this sidebar explains how to reformat your flash drive so that it contains a single FAT32 partition
that the “Create a USB startup disk” option can make the most of. As you might expect, this will delete
any information that is currently present on the USB stick, so make sure that you’ve copied anything that
you ever want to see again elsewhere before following the instructions in this sidebar.

To reformat a USB stick, do the following:

1. Select the Applications = Accessories & Terminal menu command to start a GNOME terminal.
2. Enter the sudo -s command and your password to become the root user.

3. Use the df command to see the mounted partitions on your system. If any of the partitions from
your USB stick are mounted, unmount each of them using the umount command.

4. Execute the fdisk command with the name of the device corresponding to your USB stick as an
argument. You must specify the name of the device, not a partition on that device. For example, if
your USB stick were /dev/sdb, you would execute the command fdisk /dev/sdb.

5. Type p and press Enter/Return to see a list of all of the partitions on the USB stick. Use the
d number command to delete each of these, where number is the number of the partition as listed
in the device names in the first column of the output displayed by the p command. When you're
done, type the p command again to list the partition table—you should not see any partitions listed.

6. Use the n command to begin creating a new partition on the flash drive. Enter p to create this as a
primary partition, and enter 1 as the partition number. Press Return when prompted for the starting
block of the new partition to accept the default value of 1. When prompted for the end of the parti-
tion, press Enter/Return again to use the entire disk.

7. Type t and press Enter/Return to begin changing the type of the first partition on the drive. Enter 1 to
identify the partition that you want to change, and enter ¢ (Windows 95 FAT32 LBA) as the type of
the partition.

8. Type a and press Enter/Return to set your new partition as active (i.e., bootable). When prompted
for the partition number, enter 1 and press Enter/Return.

9. Type w to write your updated partition table to the USB stick. Type q to exit from the fdisk
application.

After re-partitioning your USB stick, you must remove and reattach it to your system to cause the system
to read the new partition table. After re-attaching the drive, use the dmesg command to display the last
few kernel messages, one of which should identify the device name and available partitions on the USB
stick that you just reattached. You can use the fdisk -1 /dev/DEVICE command to list the partitions
on the device named DEVICE to verify that you know the device name of the re-attached drive — it is

continued
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continued

not necessarily the same device name that it had before. Once you are absolutely sure that you know the
device name of the re-attached USB stick, you can format it using a command like the following:

mkfs.vfat -F 32 -n NAME /dev/PARTITION

Replace NAME with the name that you want to assign to your USB stick, and replace PARTITION with
the name of the partition on the device, which would be something like sdb1, sdc1, and so on. You're
now ready to create a bootable Ubuntu system on your USB stick.
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5. Click “Make Startup Disk” to begin creating the bootable USB stick. This process takes
a few minutes. A dialog displays when the bootable system has been successfully cre-
ated in the selected USB device partition. Click OK to close this dialog and the startup
disk creation application.

At this point, you can remove the USB stick from your system and test it on another system, or
you can reboot your current system to test rebooting from the USB stick. Make sure that you have
activated booting from USB devices in the BIOS of any system that you use to test the USB stick,
and that the USB boot device has a higher priority than your system’s CD, DVD, or hard drives.

Wubi: Installing Ubuntu on Windows

Versions of the Ubuntu Desktop CD prior to version 8.04 provided a variety of open source soft-
ware packages that were compiled for Microsoft Windows systems, enabling Windows users to
try out some of the amazing software that they could see and use after booting from the Desktop
CDs in Live CD mode. These packages included Mozilla Firefox, Mozilla Thunderbird, the GIMP
image creation and editing package, and several others.

Versions 8.04 and later of the Ubuntu Desktop CDs stopped offering the Windows versions of these
packages, providing an even better option for Windows users: the option to install Ubuntu onto

any existing Windows system without re-partitioning your existing disk, adding a boot option to
your Windows system that enables you to boot into either Ubuntu or your existing Windows sys-
tem. This capability is provided by an impressive package called Wubi (Windows-based Ubuntu
Installer—http://wubi-installer.org). Installing Ubuntu onto an existing Windows sys-
tem requires a minimum of 4 GB of disk space (5 GB or better is recommended), but gives you a
complete Ubuntu system that is installed into a new directory on your Windows system. On the
Windows side, a Wubi-based installation looks like any other Windows application and can even be
removed using the traditional “Add/Remove Applications” Control Panel application.

A Wubi installation works by creating an Ubuntu directory at the top level of your system’s hard
drive and populating that with the files that Wubi requires to boot Ubuntu, including a filesys-
tem image for that distribution. The installation process adds an Ubuntu option to your Windows
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boot menu (which you may never have even seen before if your system only ran Windows), and
then installs the boot loader (wubi1dr — the Wubi loader) that it uses to mount and access the
filesystem image as the application that is executed when the Ubuntu boot option is selected.

To take advantage of this installation option, insert an Ubuntu Desktop CD into the CD/DVD drive
of an existing Windows system. After any dialogs that your Windows system uses to confirm that
you want to run the Wubi.exe software from the CD, the dialog shown in Figure 2-18 displays.

FIGURE 2-18

Ubuntu dialog on a Microsoft Windows system
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To install Ubuntu on your existing Windows system, click “Install Inside Windows.” The dialog
shown in Figure 2-19 displays.

FIGURE 2-19

Beginning the Ubuntu installation process on Windows
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FIGURE 2-20

By default, the Username field shows the name of the Windows user that is currently logged in.
If you want to use a different user when logging into your Wubi-based Ubuntu installation, enter
the username that you want to use.

Next, enter the password that you want this user to have on your Wubi-based Ubuntu installa-
tion, verifying that you haven’t made a typo by entering the password twice.

Finally, if you have any special Accessibility requirements, click Accessibility to display a dialog
like the one shown in Figure 2-20. After setting any accessibility options that you want to use,
click Next to return to the main installation dialog.

Accessibility settings for a Wubi-based installation on Windows

2 Ubuntu bnstaller ==

Averssibilily profile
Flese weiec] the acpropnale accessbitly profe

Visalily Ak Hokaily fals
Visbdty 1 Mobity 1
kvl Malityd
Vv 3
brade @ Nere
et = Carel

58

To begin the installation process, click Install. You will see a progress dialog as Wubi verifies
the checksums of the files and directories that it is installing, installs Ubuntu into the filesystem
image, and so on. A summary dialog displays when the installation completes, offering you the
option to reboot now or later to start using your new Wubi-based Ubuntu installation.

After installing Ubuntu and Wubi, you will see a screen like that shown in Figure 2-21 the next
time you boot your Windows system.

To boot into your existing Windows installation, simply press Enter/Return on your keyboard. To
boot into Ubuntu, use the arrow keys to select that boot option and press Enter/Return.

Waubi is another shining example of the creativity of the open source community; it provides yet
another way for Windows users to experience the power of Ubuntu Linux.
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A Wubi boot screen on Windows 7
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Summary

This chapter explained how you can take Ubuntu Linux for a test drive or even permanently
install it 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 sys-
tems.) Although I hope that you've installed Ubuntu Linux permanently on your computer sys-
tem, this chapter also discussed various ways of experimenting with Ubuntu and saving your
data if you're not yet ready to install it permanently on your computer.

If you're not ready to completely commit yourself to Ubuntu Linux, the Ubuntu Desktop CD also
enables you to install Ubuntu on an existing Windows system as a dual-boot system, or within
an existing Windows partition without re-partitioning or making any significant changes to your
existing Windows system (aside from adding a boot option and using up some disk space, that
is). The latest generation of the Ubuntu Desktop CD makes it easier than ever before to experi-
ence the power, flexibility, and freedom provided by the Ubuntu Linux distributions.
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The next chapter discusses other ways of installing Ubuntu Linux using CDs other than the
Desktop CD that this chapter focused on. These include CDs that enable you to install Ubuntu
on systems with less than 512 MB of memory or in OEM scenarios by using a text-based installer,
and the Ubuntu Server CD, which makes it easy to install Ubuntu for server systems and pro-
vides some default configurations to help you get up and running with Ubuntu as a core compo-
nent of your SOHO (Small Office/Home Office) or enterprise infrastructure.



CHAPTER
)

Installing Ubuntu on
Special-Purpose Systems

he previous chapter discussed using the graphical installer that is
I provided as part of the Ubuntu Desktop disk, which is the CD that IN THIS CHAPTER
is includgd with this book. Using this disk and its installer'is the Getting other Ubuntu CDs
standard way to install an Ubuntu Desktop system. However, as discussed

in the section “Ubuntu CDs” in Chapter 1, “The Ubuntu Linux Project,” Installing Ubuntu Server

other CDs are also available from the Ubuntu folks. These are the Ubuntu . .

Server Install CD and the Ubuntu Alternate Install CD: I"S?Ill'ng an Ubuntu Enterprise
ou

o Ubuntu Server Install CD: The Ubuntu Server CD installs
Ubuntu without a GUI for server systems.

e Ubuntu Alternate Install CD: The Ubuntu Alternate CD Installing from an alternative CD
installs Ubuntu using a quasi-graphical installer that enables you
to install Ubuntu on systems without sufficient memory to run
the traditional graphical installer found on the Ubuntu Desktop
CDs, or on which you are using an unrecognized graphics card
(the latter is quite rare).

Resolving installation problems

This chapter discusses how to obtain these CDs and how to use the instal-
lation alternatives that each of them provides.

The Ubuntu Desktop CD’s graphical installer differs from the quasi-graphical,
Debian-based installers used on the Server and Alternate Install CDs. Before
providing a graphical installer on the Desktop CDs, the Debian-based install-
ers used by Ubuntu received their 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, accel-
erated graphics card,” and so on. These are all true, and for good reasons.
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Although it’s nice to have a fancy, mouse-oriented, graphical installation program, an installer is
something that you use once per system and then forget about. An installer therefore has to be rock-
solid, easy-to-understand, 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.

Getting a Different Install CD

Ubuntu disks aren’t available in stores, which is fine because a CD suitable for test drives and
installation is provided with this book, and the other Ubuntu installation CDs are readily available
over the Internet. If you have a reasonably fast Internet connection and a CD or DVD burner, the
easiest way to get a different install CD from the one provided in this book is to download an ISO
image for that CD. (An ISO image is a file containing an image of a CD-ROM or DVD that is in the
format mandated by the International Standard Organization 9660 specification.) See the section
“Ubuntu CDs” in Chapter 1 for more information about the Ubuntu disks that are available other
than the one provided in this book. Once you've decided which CD meets your needs, go to the
page at www . ubuntu.com/download to get other Ubuntu CDs, select a mirror site in your coun-
try 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 CDs, although they take a
few weeks to arrive depending on your geographic location. This isn't the right solution for those
of us who need instant gratification, but it may work for you. To request CDs from the Ubuntu
folks, go to https://shipit.ubuntu.com, create an account by entering your e-mail address
and a password, and request the Ubuntu CDs for the current release. You will then have to haunt
your mailbox until they actually arrive.

Booting from a Server or Alternate Install CD

Booting from an Ubuntu Server or Ubuntu Alternate Install CD is as easy as inserting the appro-
priate CD into your system’s CD drive, restarting your system, and telling the system to boot
from the CD drive instead of booting from a hard disk partition. On PC systems, this is done
using BIOS settings.
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Tip

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 com-
puter on, and press the key on your keyboard that gives you access to the BIOS. This is typically the 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 Esc (Escape)
key to exit this screen, and press F10 to save the new settings, exit the BIOS settings screen, and reboot. m

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 cor-
rect 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 introduction to this chapter, and walk you
through the installation process.

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 graphics-related packages by default reduces the amount of disk
space required for a basic installation and also reduces the amount of software that you have to
keep up-to-date.

Tip

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 convenience. 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 19, “Adding, Removing, and Updating Software.” m

Figure 3-1 shows the initial screen that is displayed when you boot your system from an Ubuntu
Server Install CD, after selecting your language from the menus that are initially displayed.
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FIGURE 3-1

The Boot menu on the Ubuntu Server Install CD

ubuntu®

The options on the Server Install CD’s Boot menu are as follows:
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Install Ubuntu 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 in the next section, “Installing an Ubuntu Server.”

Install Ubuntu Enterprise Cloud: Installs an Ubuntu Server that is powered by
Eucalyptus (www . eucalyptus.com) and enables you to experiment with (or deploy)
cloud computing within your own IT environment. Installing an Ubuntu Cloud Server
using this installer is discussed in detail later in this chapter, in the section entitled
“Installing an Ubuntu Enterprise Cloud.”

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

Test memory: Performs several memory tests to verify your system’s memory and asso-
ciated 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
Esc to reboot your system and return to the Ubuntu Server Install CD boot menu.

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 upon which you did not intend to
install Ubuntu or perform the available system tests.

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 that you can use to repair
corrupted disks, correct or reinstall your GRUB boot loader’s configuration, and so on.
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Tip
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. m

Selecting the default “Install Ubuntu Server” Boot menu option 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 this menu option.

Installing an Ubuntu Server

Depending on the speed of your system and your 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 and selecting your language from an initial set of menus, the
screen shown in Figure 3-1 displays. Beyond selecting whether you want to install a
standard Ubuntu Server or an Ubuntu Enterprise Cloud, the Server Install CD has four
more detailed installation options, which you can display by pressing F4, which dis-
plays the pop-up menu shown in Figure 3-2. These options are as follows:

FIGURE 3-2

Available configurations on the Ubuntu Server Install CD

OEM Install {(for manufac turers)

Install @ minimal system

Install a minimal virteal sachine

e Normal: Install a standard Ubuntu Server system.

o OEM Install (for manufacturers): Install an Ubuntu Server that is designed
for OEM use and that therefore enables additional customization before actual
deployment.
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e Install a minimal system: Install an Ubuntu Server system with the minimum
number of packages required to boot and run. You should select this option if you
want to configure your server manually, installing only the specific packages (and
their dependencies) that you are interested in.

o Install a minimal virtual machine: Install an Ubuntu Server system using the
Ubuntu JeOS (Just Enough Operating System) configuration. (See the section of
Chapter 1 entitled “Server Users” or www.ubuntu.com/products/whatisubuntu/
serveredition/jeos for more information on JeOS.) Like the “Install a mini-
mal system” option, this option installs an Ubuntu Server system with a minimum
number of packages, but further reduces the list of installed packages and installed
hardware drivers to create a truly minimal system that is suitable for use as a virtual
machine installation.

To proceed, select any of these options or simply press Return to leave the Normal
option selected. The screen shown in Figure 3-1 re-displays. Make sure that the “Install
Ubuntu Server” option is still selected, and press Return to continue with the instal-
lation process for the selected server distribution. (For information about installing
Ubuntu Enterprise Cloud, see the section entitled “Installing an Ubuntu Enterprise
Cloud,” later in this chapter.)

2. The screen shown in Figure 3-3 displays, prompting you to select the language in which
you would like system messages and dialogs to be displayed during the remainder of
the installation process and on the installed system. You can either 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, and then press Return
to continue.

FIGURE 3-3

Specifying your language
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3. The screen shown in Figure 3-4 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, numer-
ical conventions, and currency values for your geographic location.

FIGURE 3-4

Specifying your geographic location

4. The screen shown in Figure 3-5 prompts you as to whether you want to try to automati-
cally detect or manually specify the type of keyboard that you are using:

® Pressing Return to accept the default value of No, displays two dialogs that contain
lists from which you can verify or modify the type of keyboard that you are using.

e Pressing Tab twice, selecting Yes, and pressing Return displays a few additional
screens that prompt you to press specific keys on your keyboard or ask if certain
keys exist on your system.

In most cases, you should accept the default value of No and select your keyboard
from the subsequent screens. The first screen lets you identify the country of origin of
your keyboard; the second enables you to specify the layout of your keyboard. If your
keyboard is not listed on these dialogs or you can’t determine the type of keyboard

to select, you can always select “Go Back” on the list of dialogs to return to the screen
shown in Figure 3-5 and use the installer’s keyboard layout detection dialogs to try to
determine your keyboard type and layout based on the keys that are available on your
keyboard.
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FIGURE 3-5

Specifying your keyboard type

1] Ubuntu instalier main menu

You can try to have your Keybpard layout detected by p
series of keys. If you do not wmnt to do this, you uill El' able o
select your keyboard layout from A list.

Detect keyboard layout?
BO BACKY cvesy  [HER

After selecting the country of origin and layout of your keyboard, a few screens display
as the Ubuntu Server installer looks for your CD-ROM drive, probes your system’s hard-
ware, retrieves some fundamental packages for the installation, and identifies and con-
figures your network interface. These screens are not interactive.

Tip
If the installer has problems automatically configuring your network interface and you see an error dialog at
this point, see the sidebar “Resolving Installation Problems” later in this chapter for more information. m

5. The screen shown in Figure 3-6 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. You can accept the default name ubuntu, or you can enter
aname for your machine (as [ have in Figure 3-6), and then press Return to continue.

6. The server installation process next attempts to retrieve the current time from a time
server on the Internet and then displays the screen shown in Figure 3-7, which con-
figures your system’s clock by suggesting a default time zone for your system. If this is
correct, press Return to continue. If this is incorrect, press tab to select No, and press
return. This displays an additional screen on which you can use the arrow keys to select
the appropriate time zone for your home location, and press Return to continue.
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FIGURE 3-6

Specifying a name for your Ubuntu Server
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FIGURE 3

The time zone screen
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7. The installer displays several informative screens as it probes and identifies your sys-
tem’s hard disks and verifies the contents of the install CD. The partitioning screen
shown in Figure 3-8 displays once these tests have completed.

FIGURE 3-8

The standard Ubuntu Server Partitioner screen
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8. The partitioning screen shown in Figure 3-8 is really the only potentially complex por-
tion of the Ubuntu installation process. If you are installing the Ubuntu Server on a
system with a single disk and you want to devote that entire disk to Ubuntu, the instal-
lation screen should look much like the screen in Figure 3-8 except for differences in
device names and sizes. This screen provides a few options:

e Guided - resize partition and use freed space: This option only displays if you are
installing Ubuntu Server on a computer system whose disk(s) already contain file-
systems. Selecting this option enables you to resize an existing partition and install
Ubuntu Server in the newly freed space, which would give you a dual-boot system
that can boot into either the operating system that is already on the disk or Ubuntu
Server. It is extremely rare to want to install a server system as part of a dual-boot
setup, because servers are servers, and thus typically only boot one operating sys-
tem in order to provide certain services. However, this option is available if you do
indeed want to do this, as in the case where you have limited hardware resources
and are simply experimenting with the latest release of Ubuntu Server.

® Guided - use entire disk: Erase the entire disk, and use traditional physical
partitions.
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10.

e Guided - use entire disk and set up LVM: Erase the entire disk, and create logical
volumes from the physical space that is available on your disk. This is the default
option and makes it easy for you to subsequently add additional storage to the system
and expand the size of your logical volumes as required by your server applications
or the way in which you are using the system.

e Guided - use entire disk and set up encrypted LVM: This is equivalent to the pre-
vious option, except that the logical volumes that are created will be encrypted and
will be decrypted when mounted and used. You may want to select this option if you
will be shipping the server to other locations or generally want an additional level of
security for your data.

e Manual: Specify the partition layout for your system. If you want to manually parti-
tion your system, see the section later in this chapter entitled “Manually Specifying
Your Partition Layout,” and then return here once you've finished partitioning.

The advantage of using logical volumes is that if you run out of space on your exist-

ing system, you can always add another disk drive and add the space that it provides

to existing logical volumes. (You can accomplish the same sort of thing with physical
disk partitions through the creative use of symbolic links, but this makes administering
and maintaining your system more complex.) The advantage of using encrypted logical
volumes is that your data will be secure if someone steals your machine and sells it on
eBay, although anyone with physical access to the server while it is running and who
can log in on it will be able to bypass this encryption, since it will be transparent once
the volumes are mounted.

In most cases, you will either want to use the default “entire disk - LVM” or “entire disk”
(physical partitions) options. Make sure that the partitioning option that you want to
use is selected, and press Return to proceed.

The Partitioner displays an additional screen that requests confirmation of the disk that
you want to partition for use as the system disk for your Ubuntu Server installation.

If your system contains multiple disks, make sure that the right one is selected. Press
Return to proceed. If the disk that you have selected for partitioning already contains
partitions or logical volumes, an additional confirmation screen displays that gives you
a final chance to avoid formatting the wrong disk by requiring confirmation before pro-
ceeding. If the correct disk is selected and you do, indeed, want to remove any existing
data that it contains, press Return to proceed.

The Ubuntu Partitioner’s summary screen displays, requesting confirmation of the par-
titioning scheme that you want to use, as shown in Figure 3-9. 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 the
No value is highlighted, and press Return. You will be returned to the manual parti-
tioning screens discussed later in this chapter in the section “Manually Specifying Your
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Partition Layout.” In that case, please see that section for more information, and then
return to this point of the installation process.

FIGURE 3-9

The partitioning summary screen

Fartition dlsks |

Before the Loglcal Volume Manager can be conf igured, the current
nﬂ'lt’lé::nin: scheme has to be written to disk. Thess changes cannot
e B.

ffter the Loglcal Volume Hanager is configured, no additlonal changes
to the partitloning scheme of disks contalning physical wolumes are
allowed during the Installation. Please decide If uou are satisfled
with the current partitioning scheme before continuling,

The partition tables of the following devices are changed:
fdev/sde

Krite the changes to disks and configure LWM?
<¥esh

If you selected either of the logical volume partitioning mechanisms, a dialog displays
that enables you to specify the amount of disk space that you want to initially devote to
those logical volumes. You may not want to initially use the entire disk for your server
installation, which will enable you to subsequently create other logical volumes in any
unused space without having to reduce the size of the volumes used by your server
installation.

If you do not want to use the entire disk for logical volumes at the moment, reduce the
amount of disk space shown in this dialog and press Return to continue; otherwise,
simply press Return to continue.

If you are using logical volumes, a final confirmation dialog displays, identifying the
names of the volume groups that will be used and the partitions that will be format-
ted to accommodate them. If you are sure that you want to use these values, press Tab
to select Yes and press Return to accept these values and proceed; otherwise, press
Returns while the No value is selected to return to the main partitioning screen shown
in Figure 3-9 to modify your partitioning selections.
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11. After partitioning and basic package installation complete, the screen shown in
Figure 3-10 displays, prompting you for the full name of a user to create on your sys-
tem. 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 administra-
tive tasks on your machine. The name of the user that you enter here will have those
administrative abilities, so this should almost always be your name or a name associated
with a generic system administration user. For server installations, it is generally best to
use a generic name like System Administrator so that you don’t build the name of a spe-
cific individual into all of your Ubuntu Servers. (After all, people do occasionally change
jobs.) Enter an appropriate full name and press Return to proceed.

FIGURE 3-10

Creating the default user account

et up users and passaucrds

# user account will be created for you to use Instead of the root
Bocount for non-administrative activities.

Please enter the real name of thiz user. This Informatlon will be
used for Instance as default origin for emails sent by this user as
well as oy progrom which displays or uses the user’s real nase, Your
full name it & reasonable choice,

Full name for the new user:

12. The screen shown in Figure 3-11 displays. 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 user-
name, press Return to continue.
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FIGURE 3-11

Creating the default login name

[117 &t up users and passeords
Select & username for the new sccount. Your first name |s &
reasonable cholce. The usernase should stsrt with & lower-case
letter, whilch can be followed by any combinatlon of numbers end more
lower-case letters.
Username for yolr account:
e e s e ]

LEDMT e

13. The screen shown in Figure 3-12 displays. Enter the password for the user that you
are creating, following good password rules such as using a password that contains a
mixture of uppercase and lowercase letters and one or more numbers, and not using
the name or birthday of your spouse, children, yourself, or traditional but deprecated
administrative passwords such as god, qwerty, or letmein. Press Return to continue.

FIGURE 3-12

Specifying a password

Sel up users ond passwords

n g00d passeord will contain & mixture of letters, numbers and
punctuation and should be changed at regular intervals.

Choose a passuord for the new user:

L]
B0 Back: <Cont inex
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14. After entering your password for the first time, a second password confirmation screen
displays (see Figure 3-13). Enter the same password that you entered on the previous
screen, and press Return to continue.

FIGURE 3-13

Confirming a password

[11] et up users and passwords

Please enter the same user passuord sgaln to verify you have typed it
correctly.

Re-enter password 1o werify:
=
<60 Back: <Continues

15. The dialog shown in Figure 3-14 displays, asking if you want to encrypt the home direc-
tory for the specified user.

FIGURE 3-14

Optionally creating a private, encrypted volume

[1] 2et up users and passwords

You may configure your home directory for encruption, such that any
flles stored there remaln private even Lf your computer ls stolen.

The Sustem will seamlessly munt your encrypted home directory each
time wou login and sutomatically unmount when you lod out of all
actlve sessions.

Encrypt upur home directory?

<Go Backy
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16.

FIGURE 3-15

This option is rarely necessary on a server installation, since the system should be phys-
ically secure and the object of this option is to protect the administrative account from
access by other users of the system (which should be none on a server system). To cre-
ate this secure file volume, press Tab twice to select Yes, and then press Return. To skip
creating an encrypted home directory for the specified user, make sure that the default
value of No is selected, and press Return.

The dialog shown in Figure 3-15 prompts you as to the location of any HTTP proxy that
you need to use in order to access the Internet to download packages. If you need to use
an HTTP proxy, enter its URL in this dialog. If you do not need to use an HTTP proxy,
leave this field empty and press Return to proceed.

Identifying an optional HTTP proxy

[1] Configure the package Banager

If you need to use a HTTP proxy to access the outside world, enter
the prowy Information here. Otherwise, leave this blank.

Antormat lon should be giuen In the standard form of
“nl.ww [user] [:passlalhost (:port] /™,

HTTP prowy Information (blank for none):
e e N e
o Backy

buttons

17. The installer installs and configures several packages based on your selections up
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to this point. Next, the dialog shown in Figure 3-16 displays, which enables you

to specify whether the system should not download updates automatically, should
download updates automatically, or should use Landscape to manage the system.
(Landscape is a Web-based system management and monitoring system that is available
from Canonical. For more information about Landscape, see www.canonical.com/
projects/landscape.)

I typically leave this set to the default value, No automatic updates, because it's good
policy to only update servers when necessary — it’s more important to know exactly
what’s running on your servers than to always be up-to-date (though it’s equally good
practice to check for security-related updates frequently).
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FIGURE 3-16

Specifying an update mechanism

(1] select and Install software

Applying updates on a frequent basls Is an Isportant part of keeping
YOUr System Secure,

by deteult, updates need o be applied menuelly using pachage

1 tools. Alternatively, you can choose to have this system
outomat fcally download and install securlty updates, or you can
choose to manage this systea over the web ac part of a groun of
sustems using Canonical's Landscape service,

How do you want to manage upgrades on thiz sustem?

Install sturlt? updates automatically
Hanage susten with Landscape

Make your selection on this screen and press Return to proceed.

18. The dialog shown in Figure 3-17 displays, which enables you to select a variety of
server-related packages for installation along with the base system.

FIGURE 3-17

Selecting server software for installation

1 [1] Softwere selection |
AL the moment, onlu the core of the sustem is irstalled. To tune the
System 1o your needs, yod can choose to install one or more of the
followlng predefined collectlons of softuars.

Choose software to Install:
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19.

Note

Select any packages that you want to install as part of your initial installation by using
the arrow keys to select their names and pressing the spacebar to select the highlighted
package. When done, press Tab to select “Continue,” and press Return to proceed.

At this point, the installer begins copying files from the CD to the hard disk, installing
the default packages and any that you selected from the dialog shown in Figure 3-17. If
you selected any additional packages in Figure 3-17, the installation process will display
any dialogs that are necessary for their configuration.

See the bonus chapters on the book’s web site for information about the configuration requirements of many
of these server packages. m

Tip

If you see an error message about the Ubuntu repositories during the installation process, see the sidebar
“Resolving Installation Problems” later in this section for more information. This is a nonfatal error, but it is
something that you’ll want to correct. m

20.

FIGURE 3-18

If you are installing an Ubuntu Server on a dual-boot system (which is absolutely not
recommended unless you're just experimenting with Ubuntu Server), the screen shown
in Figure 3-18 displays after the package installation process completes. 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 to proceed to the next step of the installation process.

The GRUB boot loader location screen for dual-boot systems

<60 Back:

11 Contiguring grub-pc

The following other operating systems howe been detected on this
computer: Ubuntu lucid (development branch) (10.04)

1¢ all of your operating systems sre llsted sbove, then [t should be
safe to Install the boot loeder to the master boot record of uour
first hard drive. When your computer boots, you will be eble to

choose to load one of these operating suystems or uour new system.

Install the GRUE boot loader to the master boot recordy
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If you want to install GRUB to a different location, use the Tab key to select “No” and
press Return. The screen shown in Figure 3-19 displays, in which you can specify
where you want to install GRUB. Select the location where you want to install GRUB,
and press Return to continue.

The GRUB boot loader installation screen

[11] Configuring grub-pc

to make the newly Installed system bootsble, by Installing
on & bootable dewice. The usual way to do this.
is 10 inst on the master boot record of first hord
drive. If you prefer, you can Install BAUB el on the deive, or
1o another delve, or even 10 & floppu.

The device can be specifled using GRUB's “(hdn,m)" notstion, or as &
device In sdev. Below are some examples:
= "the0) " or "/dev/hda" will Install GRUB to the master boot record
of your tirst hard drive (IDE):
= "{hdo, 13" or “sdevihda2!” will use the second partition of your

first IDE drive; y

= "(hd2,4)" or “/dev/sdcS” will use the first extended pantition of
wour third drive (SCSI herel;

= *or "/dev/fdd" will Install GRUB to a floppy.

Device tor boot loader lnstallatlon:

21. If you are installing Ubuntu Server on a dual-boot system, a dialog displays asking
whether your system uses UTC (Coordinated Universal Time, formerly Greenwich Mean
Time, a time standard based on the time at Greenwich, England). The alternative is that
it is set to your local time. if you see this dialog, select Yes or No, and press Return to
proceed. This dialog always appears in some other Ubuntu installation scenarios—you
can see this dialog later in this chapter in Figure 3-39.

22. After some additional package configuration, the screen shown in Figure 3-20 displays.

Once you see the screen in Figure 3-20, remove the install CD and press Return to reboot your
computer into your newly installed Ubuntu Linux Server system! Skip ahead to the section,
“Booting Your Server for the First Time,” later in this chapter, for more information.
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FIGURE 3-20

The final installer screen

[11] Confliguring console-setup

Ingtallation complete
Installatlon is complete, S0 It IS time to boot Into your niew system.
Hake sure to remove the installation media (CO-ROH, flogples), so
That uyowe bE0T into the neéwm Sustem rather thon restarting the

installation.
<6 Backs <Cont inue:]

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 must be resolved 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 con-
figuration; the second is a problem accessing Ubuntu’s online repositories and correctly configuring the
Ubuntu software update system.

If the Ubuntu installer cannot automatically configure the network, you will see a screen stating that
automatic network configuration failed and asking you if you want to configure the network manually. If
this occurs, select Continue or press Return to display a manual network configuration screen.

This screen enables you to retry automatic network configuration via DHCP broadcasts, retry automatic
network 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 actually running a DHCP server.

You can select any of the available options, but I 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
experience, 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.
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If you select the “Configure network manually” option, the installer displays four additional network
configuration 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 in contacting and veri-
fying 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 when contacting the Ubuntu
repositories, a dialog about this failure may display during the installation process, and certain repositories
may be disabled temporarily.

If you see a message along these lines, you shouldn’t be concerned. This is usually a transient, network
connectivity or load problem. After you reboot, you will need to uncomment any repositories that were
identified in this dialog. (Most of these problems occur when contacting the security repositories.) To
uncomment these, use your favorite text editor via a command such as sudo vi /etc/apt/sources
. 11st. Remove the hash mark at the beginning of each of the lines associated with the specified reposi-
tories, save the modified file, and execute the command sudo apt-get update to verify that the new
repositories can be contacted successfully. See Chapter 19 for more information about the Ubuntu
repositories and software package management utilities.

Manually Specifying Your Partition Layout

Manually specifying the layout of the partitions on your system can be useful, but it 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 per-directory basis), and simplify future upgrades and
system reconfiguration.

Note

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-graphi-
cal Ubuntu installer’s automatic partitioning scheme. If you’re reading this book chapter-to-chapter, 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 running
much more quickly, and doesn’t require that you understand the content and use of various directories on
your Linux system. As you become more familiar with Ubuntu and Linux, you can always subsequently back
up your user account to another machine, and then reinstall Ubuntu using manual partitioning. m
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The following are common directories in the Linux filesystem that are often put into their own
partitions:

e /: The top level of the Linux filesystem. A partition must always be available through
the / directory in order for a Linux system to boot.

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

e /home: The directory where user files and accounts are located
e /opt: A directory where optional programs and related files are typically installed
e /tmp: A directory used to hold temporary files created by user and system processes

e /usr: A directory that holds applications, system files, and libraries used by the stan-
dard Linux system. On Ubuntu systems, the /usr directory requires up to 1.25 GB of
disk space, depending on the packages that you have selected for installation.

e /usr/local: A directory that holds applications, system files, and libraries used by a
particular Linux system, but that 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 struc-
ture of the Linux filesystem in general, see Chapter 4.

Linux partitions can be grouped into two general types: swap partitions, which are used inter-
nally 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 func-
tion correctly — this is usually a dedicated partition, although 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 partitions and a single swap partition to
illustrate manual partitioning— how you actually decide to partition your system is up to you.

Manually partitioning your disk involves steps like the following;

1. In the screen shown in Figure 3-8, select the Manual option. The screen shown in
Figure 3-21 displays.

2. Use the arrow key to select the pool of available space on the disk drive that you want to
partition, and press Return to continue. The screen shown in Figure 3-22 displays.
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FIGURE 3-21

The screen for manually partitioning disks

1 -[11] Partition disk=s |

This is an overview of your currently configuered partitlons and mount
points. Belect @ partitlon to modify Its settings (flle systea, mount
point, etc.), a free space 1o create partitions, or a device to
initiallze its partition table,

Configure softusre RATD

contlgure the Logical Volume Manager
Configure encrypted volumes

Cont igure 1SEST volumes

sdevseda = 12.9 68 ATA VBOX HARDOISY
priflog 12.9 68 FREE SPACE

Undo changes to partitions
Finish pertitioning and w-ite changes to disk

(GO Backy

FIGURE 3-22

Beginning to define a new partition

Fartition disks

How to use this free space:

freate @ new gactition |
Automat ically partition the free space
Show Cyllnder/Mead/sector Informatlon

G0 BRCK>
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3.

FIGURE 3-23

Select the “Create a new partition” entry, and press Return to continue. The screen
shown in Figure 3-23 displays.

Specifying the size of your new partition

Fartitlon disks |

Tha maximum size for this partition 1s 12.9 68.

Hint: “max" can be used ss & shortcut to specify the maximum size, or
enter a percentage (e.g. "20%") to use that percentage of the maximum

size.

New partltion sire:

<G Back>

4.
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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 100 MB; specify it as a percentage of the available space, such as
10 percent; or use the max keyword to create a partition of the maximum size available
based on existing free space. After entering this value, press Return to continue. The
screen shown in Figure 3-24 displays.

Select the type of partition that you want to create. Disks can contain up to four physi-
cal partitions —any partitions beyond that number must be logical partitions. Logical
partitions can contain other partitions, whereas physical partitions are just that — physi-
cal 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 3-25 displays.
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FIGURE 3-24

Specifying the type of your new partition

[11] Partition disks

Tupe for the new partition:

Loglcal
<o Back:

Specifying the location of your new partition

1 [t Partition disks |

Please chogse whether you want the new partltion to be created at the
beginning or at the end of the svallshle space.

Location for the new pertltion:

foginniod
End

<60 Back>

6. 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 3-26 displays.
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FIGURE 3-26

Specifying the type and mountpoint of your new partition

Lakwrl:

0o Back:

Fartition settings:
fis= as:  Exid Journallng flie susten)

1 L1} Partition disks |

You are editing partition #1 of Sdev/sda. No exlsting file sustem was
detected In this partition.

Hount point: £
Hount opt lons: defoults
nant

Aeserved blocks: S
Tuplical usage:  standord
Bootable flag:  off

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

7.
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The highlighted entry on this screen enables you to specify the type of filesystem used
on the partition that you are creating, which is essentially how the data is organized
and managed on the partition that you are creating. Linux systems support many dif-
ferent types of filesystems, each of which has certain characteristics that are explained
in more detail in Chapter 4. In this example, we’ll be creating a partition to be mounted
at /boot, which is a data partition, and the Linux ext4 filesystem is the default (and
most popular) format for data partitions. Unless you have a specific reason to do so, you
should not change the default value.

However, if you want to specify another type of filesystem, press Return. The screen
shown in Figure 3-27 displays, showing the list of available filesystem types. After
selecting the type of filesystem that you want to use, press Return to continue. The
screen shown in Figure 3-26 re-displays.

The mountpoint for a partition is the directory through which the contents of that par-
tition are made available to your system. (See Chapter 4 for more information about
Linux directories and mountpoints.) A list of common partitions and associated mount-
points was given at the beginning of this section. The only mandatory filesystem and
associated mountpoint on a Linux system is /, the root directory of the Linux filesys-
tem, which is shown as the default value on the screen shown in Figure 3-26. Use the
arrow keys to select the “Mount Point” menu item, and press Return to continue. The
screen shown in Figure 3-28 displays.
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FIGURE 3-27

Specifying the partition type

[11] Partition disks
How to use this partition:

Extd journallng flle system
Ext2 file system

ReiserFS journaling file system
IFS inumallng flle system
XFS Journalling flle system
FATIE flls system

FAT3Z file systea

SuBp Brea

physical volume for encruption
physicel volume for RAID
physical volume for LVH

do not use the partition

B Back>

FIGURE 3-28

Specifying the mountpoint for your new partition

Partition disks

maunt point for this partition:

/boot - static tliles of the boot loader

/home - user home directorles

Stmp - temporary files

Just - static dota

Jvar - varlable data

/5rv - data for services provided by this systam
Jopt - add-on appllcation =oftusre packages
Jusr/local - local hierarchy

Enter manually

0o not mount Lt

(G0 Backy

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 3-26
re-displays.
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9. Use the arrow keys to scroll down and select the “Done setting up the partition” option.
A screen like the one shown in Figure 3-21 re-displays, showing the new partition that
you have just defined and the remaining free space for the drive. Figure 3-29 shows the
updated version of this screen.

FIGURE 3-29

Manual disk partitioning with one partition defined

1 [1i] Partitlon disks |

This iz an overview of your currently conflgured partitlons and mount
polnis. Select a partition to modify its settings (file system, mount

point, etc.), a free space to create partltlons, or a device to
Initlalize its partition table,

Gulded partitioning
Conf Igure softiare RATD
Conflgure the Loglcal Volume Manager
Configure encrupied volumes
Configure 1SCSI volumrs
- ATh
priflog 11.0 68 FREE SPACE

Untin changes to partitions
Finish partitioning end write changes to disk

(G0 Back)

10. Repeat Steps 2 through 9 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 partition. Creating any other filesystem partitions
follows exactly the same process as described previously. To create a swap partition,
follow the same process as when creating other partitions, but select the swap area entry
from the screen shown in Figure 3-27. The size of a swap partition should be approxi-
mately the same size as the amount of memory in your computer system.

Caution

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

Tip

To help guarantee that you do not encounter installation problems, you may want to ensure that the partition
that you mount at / is at least 3 GB in size. Following this rule should guarantee that your Ubuntu system will
install correctly unless you have defined other partitions such as /usr with insufficient space to hold the files
that are installed under that directory when it is used as a mountpoint. m
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11.  Once you have allocated all of the available free space on your system to partitions, your
screen should look something like the one shown in Figure 3-30. This screen 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 partition. 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 3-31.

FIGURE 3-30

The partition summary screen

1 [11] Partitlon dizks |

This Is an overview of your currently configured partitlons and mount
points. Select a partition to modify its settings (file systes, mount
point, etc.), a free spece to create partitions, or a device to
Initialize Its partition table.

Gulded partitioning

Conf laure software RALD

conf lgure the Logical Volume Manager
Conf igure encrypted volumes
Configurs ISCST volumes

Jdev/sda - 12.9 GB ATA HARDOISK
#l

orimary : oxtd
f

15; <Enter: ACtivates buttons

FIGURE 3-31

The final partition confirmation screen

i [Ei] Partitlon disks |

If you continug, the changes ligted balow will be witien to the
disks. Otherwise, uou will be able to make further changes manually.

HARMING: This will destroy all data on any partitions you haoee
removed @5 well os on the partitions that sre golng to be formetted.

The partitlon tables of the followlng devices are changed:
Adevssda

The following pertitions are going to be foreatted:
partition #1 of Jdev/sda s extd
partition #2 of sdev/sda @s Swip
partition #3 of sdev/sda as extd

Write the changes to disks?
iYesy
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12. Because disk partitioning cannot be undone, the screen shown in Figure 3-31 requests
final confirmation 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 11 of the Ubuntu Server installation process in the previous section.
And congratulations —you're now at least a Linux wizard in training!

Booting Your Server for the First Time

Once the server installation process completes, the screen shown in Figure 3-20 displays.
Remove the install CD and press Return to reboot your system into your newly installed Ubuntu
Linux Server!

Note

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. Although it is highly unlikely that you would have installed
an Ubuntu Server on a dual-boot system, see the section in Chapter 2, “Installing Ubuntu,” entitled “Booting
Ubuntu on Dual-Boot Systems” for more information if that is the case. m

As Ubuntu boots, you will see many text messages displayed to the screen as it probes and ini-
tializes 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 3-32. You can now log in using the
username and password that you defined during the installation process.

FIGURE 3-32

The Ubuntu Server login screen

Jhintu lucid userver tiyl
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Congratulations — you're running an Ubuntu Linux Server! For more basic information about
Linux, see Chapter 4. Depending on the server applications that you installed, see the later chap-
ters of this book for information about configuring and fine-tuning a specific server application to
meet the needs of your computing environment.

Installing an Ubuntu Enterprise Cloud

Cloud computing is one of today’s most popular computing models because it leverages the
power of network connectivity to create powerful and flexible storage, processing, and software
execution infrastructure. A cloud installation typically delivers virtualized storage and computing
(through virtual machines) in response to administrative and user requests. Traditionally viewed
as a pay-as-you-go-model supported by a variety of Internet software and infrastructure vendors,
cloud computing can also be installed and supported in a local network environment to deliver
those same capabilities without relying on third-party vendors. The Ubuntu Enterprise Cloud
(UEQ) installation that is supported on the Ubuntu Server installation CDs enables you to set up
and configure a cloud computing environment on your own systems thanks to Eucalyptus, an
open source cloud computing package.

Cloud computing is a topic that deserves, and already has, many books dedicated to its concepts
and configuration. This section highlights the differences between installing a traditional Ubuntu
Server and a UEC Server, but does not provide a detailed discussion of all of the components of

a Eucalyptus-based cloud. Links to more detailed information, including user and administrator
guides, are provided at the end of this section.

A minimal Eucalyptus cloud installation typically involves at least two systems, a front-end
system that runs cloud-related server processes such as the cloud controller, cluster controller,
the network-based storage service manager (known as Walrus), and the storage controller; and
another system that runs a node controller, functions as a node within the cloud, and delivers
virtual machine instances.

As a server installation that provides cloud services and virtual machine instances in an entire
computing environment, the suggested installation requirements for a UEC installation are much
larger than those of a standard Ubuntu Server. Recommendations are:

e Front-end system: Multi-core or multiple processors at 1.7 GHz or better, 2 GB or more
of system memory, 200 GB or more of disk space (depending on the number of virtual
machine images you will be supporting), Gigabit Ethernet

e Node: 64-bit, multi-core processor with hardware virtualization support (Intel VT or
AMD-V), 4 GB or more of system memory, 100 GB or more of disk space (depending on
the number of virtual machine images that will be running at one time on each node),
Gigabit Ethernet
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The installation process for an Ubuntu Enterprise Cloud Server is very similar to that of a
standard Ubuntu Server, with the exception of some screens that are specific to configuring
Eucalyptus. When installing an Ubuntu Enterprise Cloud Server, the following screens display
after the screen shown in Figure 3-6, which prompts for the name of your server system:

1. Figure 3-33 shows the initial Cloud Installation Mode dialog that prompts you for the
network address of the system that is running the Eucalyptus cloud controller pack-
age. This system coordinates activities between all systems that are members of a single
Eucalyptus cloud. If this is your first Ubuntu Enterprise Cloud installation (and you are
not already running Eucalyptus in your environment), you will not have an existing
cloud controller, and you should leave the address field empty (which implies that the
system that you are installing will be the cloud controller). If you already have a system
serving as a Eucalyptus cloud controller in your environment, enter its IP address. Press
return to continue.

FIGURE 3-33

Identifying any existing cloud controller

1] selsct cloud Installation mode
Mo Eucalyptus cloud controller was found on your network, If this is
& mistake and there is In fact alresdy & cloud controller, enter its
hostname or IP address here. Otherwise, leave this blank.

Cloud controller address:

2. The second Cloud Installation Mode dialog shown in Figure 3-34 displays if you did
not identify the IP address of a cloud controller in the screen shown in Figure 3-33 —
in other words, if you are installing a UEC system that will function as a cloud control-
ler. As mentioned earlier in this section, a minimal cloud installation requires at least
two systems, so this screen identifies the processes that should be running on a cloud
controller if you did not identify an existing system that functions as a cloud controller.
If you did specify the IP address of a cloud controller system, the screen that displays
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is very similar to the screen shown in Figure 3-34, except that only the Node controller
entry is highlighted.

FIGURE 3-34

Identifying cloud-related server processes to install

1] Select cloud Installation made
No Eucaluptus cloud controller found; Install a cloud controller,
Cloud Installation mode:

<Cont Lnues

At this point, the normal server installation process resumes with the screen shown in

Figure 3-7, as discussed in the section entitled “Installing an Ubuntu Server.” The only significant
differences between the remainder of the Ubuntu Enterprise Cloud and standard Ubuntu Server
installation processes are the following:

e The cloud controller system in an Ubuntu Enterprise Cloud installation automatically
installs the Postfix Mail Server. The installation process will therefore display the stan-
dard Postfix configuration dialogs, which are discussed in Chapter 30, “Setting Up a
Mail Server.”

e The dialog shown in Figure 3-35 displays, prompting you for the name of the Ubuntu
Enterprise Cloud that you are installing. Enter a logical name for the cloud, and press
Return to continue.

e The dialog shown in Figure 3-36 displays, prompting you for a pool of IP addresses that
can be used as the publicly visible IP addresses of virtual machines that will be created
and made available in the cloud. Enter a range of IP addresses that are not already in use
or are already available through a DHCP server in your computing environment, and
press Return to continue.
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FIGURE 3-35

Specifying the name of your Ubuntu Enterprise Cloud

[1] Configuring eucalyptus-cc

Enter & name for this cluster. The name should contain only ASCII
letters, digits, hyphens, and underscores. It will be shoun to users
as the name of an avallabllity zone.

EUCEIYpTUS CLUSTEn name:
Eletari=msmmns s eSs————
LCONT INUEX

FIGURE 3-36

Specifying IP addresses for virtual machines in your Ubuntu Enterprise Cloud

[1] Configuring sucalypius-co

Eucalyptus requires & popl of IP addresses that can be dynamically
BEgigned Az the “publlic" TPz of wirtual machines, These IPs mist be o
unused within thelr Class C subnet, this SYstem must have an
interface confligured with an address on this submet, and your
prospective users musl be sble to connect to these IPs from wherever
thiry run the cllent tools.

Pleast specify one o more ranges of IP addresses, .g.t
192.168.1.100-192. 169. 1. 199

or
192.168.2.50-192. 168, 2,99 152.168.2,150-192.168,2.159

Wou mEy leave thiz hlank If you have no IP addresses avalilshle, BUT
you mnd your USECE MUt then request the private adresging scheme
when starting a virtusl meching instaénce. For ecZ-run-instances and
guca-run-instences, this Is done with the optlon ''--sddressing
private".

—
<Cont Lnuss
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For general information about the Ubuntu Enterprise Cloud and comparisons with third-party
cloud computing environments, see www . ubuntu.com/cloud. For more detailed information
about UEC, the topology and configuration of a Eucalyptus cloud, and the processes that control
the behavior of a Eucalyptus-based cloud, see https://help.ubuntu.com/community/UEC.
For specific information about Eucalyptus, see www.eucalyptus.com, the commercial arm of
Eucalyptus, or http://open.eucalyptus.com, the Eucalyptus open source site where you can
find extensive documentation including guides for administrators and users.

Install Options on the Alternate Install CD

Figure 3-37 shows the menu that is displayed when you boot your system from an Ubuntu
Alternate Install CD.

FIGURE 3-37

The Boot menu on the Ubuntu Alternate Install CD

The options on an Alternate Install CD’s Boot menu are as follows:

e Install Ubuntu: Installs a basic Ubuntu Desktop system to your hard drive(s) using
a quasi-graphical installer. Installing an Ubuntu Desktop system using this installer
is very similar to installing an Ubuntu Server system, as discussed in detail earlier in
this chapter. The differences between using the standard and quasi-graphical install-
ers to install an Ubuntu Desktop system are discussed in the next section, “Installing a
Desktop System in Text Mode.”
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Tip

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

Test memory: Performs several memory tests to verify your system’s memory and asso-
ciated cache. You can press the letter ¢ to display a configuration menu that enables you
to run or rerun specific tests. Once you are finished testing your system’s memory, press
Esc to reboot your system and return to the Alternate Install CD Boot menu.

Boot from first hard disk: Bypasses booting from the Alternate Install CD and boots
from your system’s hard drive. This is the option to use if you accidentally left an
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.

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 Linux that runs from the CD and that you can use to repair cor-
rupted disks, correct or reinstall your GRUB boot loader’s configuration, and so on.

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. m

The Alternate Install CDs actually have additional installation options that you can display by
pressing F4, which displays the pop-up menu shown in Figure 3-38. These options are as follows:

Normal: Installs a standard Desktop system using the quasi-graphical installer.

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

Install a command-line system: Installs a basic Ubuntu system to your hard drive(s)
using the quasi-graphical installer. The installed system has no graphical capabilities
(these can always be added later, if desired). Installing a command-line system using
this installer is discussed in detail later in this chapter, in the section, “Installing a
Command-Line System.”

Install an LTSP server: Only available on the Ubuntu Alternate Install CD, this option
installs a Linux Terminal Server Project (LTSP) server system and a good selection

of applications for use by clients of that server. Installing an LTSP Server using this
installer is discussed in detail later in this chapter, in the section, “Installing an LTSP
Server.”

To proceed, select any of these options, or simply press Return to leave the Normal option
selected. The screen shown in Figure 3-38 re-displays. Make sure that the “Install Ubuntu” entry
is still selected, and press Return to continue with the installation process.
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FIGURE 3-38

Installation options for the Ubuntu Alternate Install CD

ubuntu®

0EM Inztall (for manufac turers)
Install & command-1ing sustem

Install an L TSP server

The next sections explain each of these options and highlight the differences between the Text-
mode installers used by these options and the quasi-graphical installer described earlier in this
chapter in the section, “Installing an Ubuntu Server.”

Installing a Desktop System in Text Mode

Selecting “Install Ubuntu” 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:

e You are having problems getting the appropriate Desktop CD to boot on your system
because of conflicts or problems with your graphics hardware.

e You want to install the Ubuntu Desktop system but use logical volumes rather than
physical partitions to hold your filesystem(s).

e 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.

As with the other quasi-graphical Ubuntu installers, the text-mode Desktop install follows the
same series of prompts and steps as discussed in the section, “Installing an Ubuntu Server,”
earlier in this chapter. Installing a desktop system from the Alternate Install CD simply installs
a somewhat expanded set of packages to your system compared to the server install. This
expanded set of packages is equivalent to those installed from the standard Desktop CD, and
therefore includes the GNOME Desktop, the X Window System, graphical tools, and so on.
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The only difference between a text-mode desktop install and the server install process that was
discussed earlier occurs near 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 informa-
tion about whether you would like the system clock to be set to Coordinated Universal Time
(UTO) or local time. This screen is shown in Figure 3-39.

Note

Coordinated Universal Time, or Universal Coordinated Time, (UTC) is Greenwich Mean Time, the time at
the Royal Observatory in Greenwich, London, United Kingdom; local time is the actual time at your physical
location. m

FIGURE 3-39

Specifying system clock settings

(1] Configuring conzole-setup

Sustem clocks are yenerally set lo Coordinated Universal Time (UTC).

The operating suystem uses your time zone to convert sustem time into

local time, This is recommended uniess you also use another operating
£ystem that ewxpscts the clock to be set to local time,

Iz the system clock =set to UTC?

<Go Backs [<ves:)

When you see this screen, press Return to use UTC, or press Tab and then Return to use local
time and continue with the installation process. After this screen, the standard installation proce-
dure continues, eventually ejecting the CD and prompting you to reboot into your new, graphical
Ubuntu Desktop system.

Installing in OEM Mode

Selecting “OEM install for manufacturers” from an Alternate Install CD’s Modes menu (shown
in Figure 3-38) 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,
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installing additional packages, and removing packages as necessary, and then to re-distribute
the system to their customers. To turn this system into a standard Ubuntu Desktop installation
with a customer-specific privileged user after completing its configuration, the OEM should
execute the sudo oem-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.

Throughout the OEM installation process, a banner in the upper-left corner of the screen identi-
fies the fact that you are doing an OEM-mode installation. As with the other quasi-graphical
installers, the quasi-graphical OEM installer follows much the same series of prompts and steps
as discussed earlier in this chapter in the section, “Installing a 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 for a password for the OEM user. The
OEM-mode installer then continues with the standard text-mode installation 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 3-40.

FIGURE 3-40

OEM mode process summary

1 [1] Configuring oem-conflig

Hhen you boot into the new system, you will be sble to log In ss the
‘oom' wser with the password you selected carlier: this user olso has
administeat ive privileges using 'sudo'. You will then be able to ke
any odditlonal modif ications you require to the Sustem.

Once the sustem is conf lgured to your satisfaction, run

‘oem-conf ig-prepara’. This will cause the systea to delete the
temporary ‘oem’ User and ask the end uzer varlous configuratlon
gquestlons the next time it boots.

Ready for OEH conf igurat lon
<00 Back [cont tnues]

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 con-
figuration before distribution to the OEM’s customers.
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Installing a Command-Line System

Selecting “Install a command-line system” from the Alternate Install CD’s Modes menu (shown
in Figure 3-38) enables you to install an Ubuntu Desktop system that does not contain any of
the packages required for any graphical, X Window System application. This provides a small-
footprint installation to which you can subequently add any graphical packages that you are
interested in. This installation option provides a great starting point for creating a small, highly
customized, and highly personalized Ubuntu-based system. The installation process for install-
ing a command-line Ubuntu Desktop system from the Alternate Install CD is exactly the same
as installing a standard Ubuntu desktop system in text-mode, as described in the section of this
chapter entitled “Installing a Desktop System in Text Mode,” except for the fact that a smaller
number of packages are installed.

Installing an LTSP Server

The Linux Terminal Server Project (LTSP; www. 1tsp.org) is one of the most excellent Linux
development efforts ever. The LTSP enables you to configure a system to act as a central server
for large numbers of lightweight Linux clients, much like a Microsoft Windows Terminal Server
except for the price differential. As you might expect, Windows Terminal Server and its associ-
ated per-client access licenses (CALs) cost a tremendous amount of money, whereas the LTSP is
free for both servers and any number of clients. The LTSP is extremely popular in schools, librar-
ies, and any other institution that needs to maximize its computing power but may have a tragi-
cally limited budget.

Selecting “Install an LTSP Server” from the Ubuntu Alternate Install CD’s Options menu enables
you to install what is essentially an Ubuntu Desktop system with all of the LTSP server software
built-in.

For more information about the LTSP, see:

® www.ltsp.org: The home page for the LTSP project, which is the same as its
SourceForge page at http://1tsp.sourceforge.net. Documentation for the latest
LTSP releases is available at http://sourceforge.net/apps/mediawiki/Ttsp/
index.php?title=Ltsp_Documentation.

e http://en.wikipedia.org/wiki/Linux_Terminal_Server_Project:A good
overview of the LTSP from Wikipedia

e http://kl21tsp.org/mediawiki/index.php/Main_Page: The home page for the
K12 on Linux Project, an excellent LTSP implementation that has unfortunately chosen
CentOS rather than Ubuntu as the foundation of its LTSP
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Summary

This chapter covered a lot of ground, explaining some basic concepts required to successfully
install Ubuntu Linux as a server operating system on an existing machine or as the only oper-
ating system on a system using various specialized installation configurations via the quasi-
graphical Debian installer. 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 system that you have used. Chapters 5 and 6 discuss the basics of using Ubuntu with
its standard graphical interface (GNOME) and window manager (Compiz), respectively.
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Basic Linux s
System Concepts

his chapter explains basic Linux system concepts, focusing on how

I data is stored and organized on all Linux systems and how the IN THIS CHAPTER
Linux operating system controls access to that data and to privileged Understanding files and

operations. Aside from specific sections on how Ubuntu deals with and

) _ _ directories
grants high-level permissions, the information in this chapter applies to any
Linux system and to most other UNIX-like systems. Understanding disks and disk
partitions

In this chapter, I err on the side of caution. As impossible as it now sounds,
I had never used a computer before deciding to study computer science at Understanding logical volumes
university. (I can be excused for this to some extent because this was a zil-
lion years ago, just as personal computers were starting to become popular
and long before DOS, Microsoft Windows, Apple Macintosh, and so on.) Introducing users and groups
At any rate, [ remember sitting in my first computer science class while the
professor said things such as, “Once you write your program, save it to a Understanding privileged

file,” and thinking, “What the heck is he talking about?” operations on Ubuntu
systems

Understanding Linux filesystems

This chapter therefore contains some sections, such as “Working with

Files and Directories” that you 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, and think,
“Oh, I get it!” and we’ll all be happier.
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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 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 dif-
ferent 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 identifying the
series of directories that eventually contains 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 fil-
ing 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 as both the name of the top-level directory on your system
and 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 navigating 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 11, “Using Command-Line Tools,” any Linux command-line environ-
ment uses a command known as c¢d (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
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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 11.
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 programs 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:

® /: As the top-level directory of a Linux system, this directory must exist so that other
directories can be located within it.

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

e /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

e /etc: Adirectory 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

e /1ib: A directory that holds libraries of functions that can be called by other
applications

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

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

e /sys: Adirectory in which the Linux kernel tracks the status of system hardware and
related hardware interfaces

e /tmp: A directory that holds temporary files created by various applications on a run-
ning system
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Tip

You will find these standard directories on most Linux systems, regardless of the type of distribu-
tion 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 prob-
ably find several other directories on any Linux system. Some other commonly used directories
on Linux systems are as follows:

e /home: A directory that holds the subdirectories where different users store their files.
For example, most (f 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 indi-
vidual users to store their personal 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 directories were stored under /usr (pronounced
“slash user”), but are now created under /home to simplify system upgrades.

e /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.

e /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/11b contains libraries used by those programs, and so on.

e /var: A directory that holds other directories with variable content. For example, the
directory /var/10og 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, con-
figuration 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.

The directories listed in this section are fairly standard across most Linux systems, but their 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. 1inuxbase.org. m
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Introduction to Linux Filesystems

The directories discussed in the previous section provide a standard way of organizing the files
and directories 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
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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:, etc.), 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 namespace 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 hierarchy of files and directories on a Linux machine is generally referred to as the
Linux filesystem, although, 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. This section also introduces
logical volumes, which provide a more flexible mechanism of allocating and using disk storage
than simply using disk partitions, but which are most commonly only used on server systems or
other systems with huge storage requirements.

Disks, Partitions, and Mountpoints

The bottom line of any computer system is storing, retrieving, manipulating, and saving informa-
tion. 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 T 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 'm working on or if
could never find the space to save a modified file without deleting something else, I'd drop-kick
my current laptop into the river in a heartbeat and buy the newest, brightest, 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, SSD (Solid-State
Drive) disks, DVD and CD drives, CompactFlash cards, and so on, which store the operating sys-
tem and your applications, and also provide some space that you can use to store the files and direc-
tories 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 else. To store data on a disk and access that data afterward, a disk has to be prepared
in 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 operat-
ing 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
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Note

Disk drives are partitioned for several reasons:

e 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.

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

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

e To simplify administrative operations, such as backups. It’s simpler to back up parti-
tions that will fit on a single tape or other backup media because no operator interven-
tion is required (such as switching tapes). Multiple partitions also enable you to install
system files and applications on different partitions from where you store your user
data. You can then back up the partition containing 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 colloquially to refer to the
entire hierarchy of files and directories that make up a Linux system. In this section, '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 stor-
age it provides. Linux systems mount filesystems on a directory so that they become a part of the
standard Linux filesystem namespace, which I discuss in more detail in the section on “Mounting
Filesystems,” later in this chapter. Any Linux directory can act as a mountpoint for a filesystem,
and many of the standard directories discussed in the previous section are actually mountpoints
for separate filesystems that hold the contents of those directories. The standard Linux /mnt
directory generally contains special-purpose subdirectories that are used as mountpoints for file-
systems that you are planning to use temporarily.

The discussion of disks in this chapter focuses on larger storage devices, such as hard drives and SSD disks.
See the section of Chapter 18, “Consumer Electronics and Ubuntu,” entitled “Working with CompactFlash
and SD Cards” for detailed information about using these types of small, removable storage devices. m
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Introducing Logical Volumes

Today’s disk drives are larger and faster than ever before, and both of these trends are likely to
continue. However, one insurmountable problem with physical storage is that any filesystem
that you create on a physical disk partition can grow no larger than the size of that partition.
Although needing a partition greater than 100 GB or so might be difficult to conceive of for the
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casual home user, placing constraints on volume size can be a serious problem for computers
used in the enterprise, academic, and research communities. Identifying the largest partition that
you can create at the moment is as easy as reading the label on your hard drive. Unfortunately,
identifying the size of the largest partition you'll ever need is a philosophical problem that has no
answer. Although utilities are available for most modern filesystems that enable you to increase or
decrease the size of a filesystem, you are still constrained by the size of the physical device upon
which those filesystems are located.

Logical volumes are a solution to the finite size of physical storage devices and disk partitions. A
logical volume is created out of a pool of storage space, known as a volume group, that comprises par-
titions (known as physical volumes) from one or more hard drives, or entire hard drives themselves.
You create a filesystem on a logical volume in exactly the same way that you create a filesystem on a
physical partition. Figure 4-1 shows the relationships between physical storage and logical volumes.

FIGURE 4-1

Physical disk space and logical volumes
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The key benefit of logical volumes appears when you run out of space on a filesystem that is con-
tained in a logical volume. Because a logical volume is a logical entity rather than a physical one,
you can easily increase its size by allocating additional storage to it from the volume group. You
can then use the administrative utilities for your filesystem to increase the size of that filesystem
so that it uses all of the newly added space in the logical volume. If no free space is available in
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the volume group, you can easily add new partitions or disks (physical volumes) to that volume’s
group, and then allocate some or all of that additional storage from the volume group to your
logical volume. Rinse, lather, repeat.

Good examples of when you might need to increase filesystem size are simulation and image
analysis projects or my research into backing up my entire CD collection onto my computer sys-
tem. Without logical volumes, you could still add new disk storage to your system by formatting
new disks and partitions and mounting them at various locations in your existing filesystem, but
your system would quickly become an unmanageable administrative nightmare of mountpoints
attaching storage all over the place. With logical volumes, you simply add new disks to your sys-
tem, add them to the appropriate volume group, and increase the size of the logical volume and
the filesystem that it contains, solving the problem quickly and easily.

The standard Ubuntu Desktop installation CD does not support creating logical volumes dur-
ing installation. Creating physical volumes, volume groups, and logical volumes on your disk(s)
during installation is supported only if you are installing Desktop Ubuntu from their alternate
Desktop installation CDs or if you are installing the Ubuntu Server.

For more information about creating and using physical volumes, volume groups, and logical
volumes after you have initially installed your system, see Chapter 20, “Adding Hardware and
Attaching Peripherals.”

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 upon
which they are located. When you need access to data that is stored in a local filesystem, con-
necting to the machine upon 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 connec-
tion 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 tar-
get 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 the section “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 fsck (“file system consistency check”). The fsck utility traverses all of
the data structures within a filesystem to make sure that all of the data in the filesystem is cor-
rectly associated with files and directories.

Running the fsck utility (known as fscking a filesystem) can take quite a bit of time on large par-
titions, which means that it takes longer for your system to become available to users. To help
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minimize system restart time by eliminating the need to run fsck (or by reducing the type of work
that fsck 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 the log) in the form of a trans-
action. 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 con-
sistent by playing any pending transactions against the filesystem. Therefore, running the fsck
utility generally consists, at most, of executing any pending changes that are recorded in the file-
system log. Journaling filesystems 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
a 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 basi-
cally 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 ReiserFS and
Reiser4 (both written by Hans Reiser and friends from namesys.com), the JES filesystem (origi-
nally written by IBM for OS/2 and AIX, and released by IBM as an open source project; http://
jfs.sourceforge.net/), and XFS (originally written by SGI for IRIX and released by SGI as
an open source project; http://0ss.sgi.com/projects/xfs/).

For a bit of humor, here is the man page for the fsck 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 1is a
journaling filesystem and performs recovery at mount(8)
time if necessary, so fsck.xfs simply exits with a zero
exit status.

FILES
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/etc/fstab

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

Well, that certainly cuts down on fsck and restart time!

Ubuntu 9.10 introduced the ext4 filesystem, which, surprisingly, is a new and improved filesys-
tem that incorporates the improvements to ext2 made by ext3, and which also adds many new
features— such as larger over-all filesystem size up to 1 EB (1 exabyte = 1 billion gigabytes) per
filesystem and up to 16 TB per file within an ext4 filesystem], support for extents (simultaneous
allocation of large numbers of filesystem blocks), faster fsck times —and supports defragmenta-
tion. The ext4 filesystem is the default filesystem used for Ubuntu 9.10 and later installations.

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 that has access to those networked resources.

Network filesystems offer several advantages over local filesystems:

e 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.

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

e They simplify accessing existing data from faster systems. Suppose that you have writ-
ten an application 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.

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

e They promote interoperability and flexibility. You can usually access networked file-
systems 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 are best suited to your desk-
top requirements and still access the same data on the networked filesystem.

A number 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 NFS 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
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System) to make it sound more platform-independent and modern. SMB/CIFS is supported 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 20, “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 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/sda?2 1307 2090 6297480 82 Linux swap
/dev/sda3  * 2091 2122 257040 83 Linux
/dev/sda4 2123 30399 227135002+ f W95 Ext'd (LB
/dev/sdab 2123 2645 4200966 83 Linux
/dev/sda6 2646 6562 31463271 83 Linux
/dev/sda7 6563 10478 31455238+ 83 Linux
/dev/sda8 10479 30399 160015401 83 Linux

Disk /dev/hde: 250.0 GB, 250059350016 bytes
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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 fdisk command lists all partitions on all disks that it can detect in your system.
You can also use the fdisk command to list the partitions on a specific device, as in the follow-

ing example:
$ sudo fdisk -1 /dev/sda

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/sda? 1307 2090 6297480 82 Linux swap
/dev/sda3 * 2091 2122 257040 83 Linux
/dev/sdad 2123 30399 227135002+ f W95 Ext'd (LB
/dev/sdab 2123 2645 4200966 83 Linux
/dev/sdab 2646 6562 31463271 83 Linux
/dev/sda7 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, although 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
10490413 sdal
6297480 sda?2
257040 sda3
1 sda4d
4200966 sdab
31463271 sdab
31455238 sda7’

0O 0O 0O CO GO O
~N OOl WM
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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 explic-
itly mount filesystems that aren't listed in the file /etc/fstab (explained in more detail in the
next section).

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

$ sudo mount /dev/sdab /mnt/tmp

If you're mounting a partition that contains a type of filesystem that your system can autodetect,
you don’t need to specify the type of filesystem that the partition/device uses. If it is something
nonstandard, you will have to identify the type of filesystem using the mount command’s -t
option, followed by the name of that type of filesystem, as in the following example, which
mounts the XFS filesystem on /dev/sda6 on the mountpoint /mnt/xfs:

$ sudo mount -t xfs /dev/sda6 /mnt/xfs

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, aptitude, or apt-get, as
explained in Chapter 19, “Adding, Removing, and Updating Software.”

Supported types of filesystems that you can specify using the -t option are adfs, affs, autofs, cifs,
coda, coherent, cramfs, debugfs, devpts, efs, ext, ext2, ext3, ext4, hfs, hfsplus, hpfs, is09660, jfs,
minix, msdos, ncpfs, nfs, nfs4, ntfs, proc, qnx4, ramfs, reiserfs, romfs, smbfs, sysv, tmpfs, udf,
ufs, umsdos, usbfs, viat, 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 a SMB/CIFES filesystem 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. The following is an example of specifying these in a mount
command:

//192.168.6.66/share /mnt/terastation
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This command mounts the smbfs filesystem called share on the host 192.168.6.66 on the
Linux directory /mnt/terastation, using the Windows username of wvh and whose password
ismypassword. 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 available 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):

$ cat /etc/fstab

LABEL=/ / extd noatime,acl,user_xattr 1 1
/dev/sda3 /boot ext3 acl,user_xattr 12
/dev/sda8 /home extd noatime,acl,user_xattr 1 2
/dev/sda5 /tmp ext4d acl,user_xattr 12
/dev/sdab /usr ext4d noatime,acl,user_xattr 1 2
/dev/sda7 /usr/local ext4 noatime,acl,user_xattr 1 2
/dev/sdaZ swap swap Sw 00
/dev/hdel /opt?2 ext4 noatime,acl,user_xattr 0 0
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/fd0 /media/floppy0 auto rw,user,noauto 00

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

e 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. Any ext2, ext3, and
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ext4 filesystems can also be identified by the name that they were assigned in the file-
system 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.

The second field is the directory upon which the specified filesystem should be
mounted. For special types of partitions that should not be mounted, such as swap par-
titions, this field should contain the entry none.

The third field identifies the type of filesystem. Common entries in this field are ext2
(the generic Linux local filesystem type), ext3 (the journaling version of ext2), ext4
(an improved, higher-performance, and high-capacity version of ext3), vfat (a 32-bit
Windows FAT partition), 1509660 (the standard CD-ROM filesystem), nfs (networked
filesystems using Sun’s NFS protocol), and swap (swap space). If a filesystem is not cur-
rently used but you want to keep an entry for it in /etc/fstab, you can put the word
ignore in this field, and that filesystem 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/
filesystems, 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/filesystems file on my main system contains the
following entries:

nodev sysfs
nodev rootfs
nodev bdev
nodev proc
nodev cgroup
nodev cpuset
nodev debugfs
nodev securityfs
nodev sockfs
nodev usbfs
nodev pipefs
nodev anon_inodefs
nodev tmpfs
nodev inotifyfs
nodev devpts

ext3

exte

ext4d
nodev ramfs
nodev hugetlbfs
nodev ecryptfs
nodev fuse
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fuseblk

nodev fusect]
nodev mqueue
nodev rpc_pipefs
nodev nfs

nodev nfs4

nodev nfsd

nodev cifs

nodev binfmt_misc

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 com-
mand 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, and suid
are used.

dev: The character or block device containing the filesystem is local to the system.

exec: You can execlute programs, scripts, or anything else whose permissions indi-
cate that it is executable — from that filesystem.

gid=value: Set the group ID of the mounted filesystem to the specified numeric
group 1D when the filesystem is mounted.

noatime: Do not update file timestamps in the inode for a file when the file is simply
being accessed. Not updating this timestamp can provide significant performance
improvements.

noauto: Don’t automatically mount when a filesystem is detected or when the com-
mand 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-root 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
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administer because running a program that sets the UID to root is a common way
of hacking into a system.

e 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).

e 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.

e The sixth field is used by the Linux/UNIX filesystem consistency checker discussed ear-
lier in this chapter in the section entitled “Local Filesystems: Standard and Journaling.”)
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 fsck 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 automati-
cally 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/fstab file, Ubuntu also provides special support to simplify
interacting with removable media on your system. Although 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 application 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 automati-
cally mount them for you in appropriate mountpoints 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 19.

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,
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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 18.

Understanding Linux Permissions

If you're sharing your Ubuntu system with other users, it’s useful to understand how Linux sys-
tems 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, reconfig-
ure your system’s connection to networks such as the Internet, and so on. Although you’d hope
that no one would do these sorts of things maliciously, it's easy enough to accidentally click OK
when you are exploring system configuration applications, thinking perhaps that this would sim-
ply 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 usabil-
ity 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.

Ubuntu provides an easy-to-use graphical application for creating and managing the users on your Ubuntu
systems. This section focuses on the underlying concepts of Ubuntu permissions — using Ubuntu’s graphi-
cal application for creating and managing Ubuntu users and groups is discussed in detail in Chapter 27,
“Managing Users, Groups, and Authentication.” m
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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 who 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
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section, file and directory permissions can be set such that users who are members of a specified
group can read and/or write files in shared directories, which other users on the system still can-
not access. This makes it easy to set up collaborative projects or to simply share information with
selected other users on your systems.

Note

Most Linux systems use the local /etc/passwd and /etc/group files for authentication and group mem-
bership information, but systems that use networked authentication mechanisms can get these types of infor-
mation 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 contact 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. m

My entry in the /etc/passwd file on one of my Ubuntu systems is as follows:

wvh:x:1000:1000:William von Hagen,,,:/home/wvh:/bin/bash

The fields in this entry are as follows:

My login name

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

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

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

My home directory

The application that runs when I log in, in this case a shell

A few sample entries from the /etc/group file on that same system are as follows:

adm:x:4:wvh,juser
cdrom:x:24:hal,wvh, juser
Tpadmin: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.
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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 capabili-
ties. 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 of which that user is a
default member when he or she logs in on your system. Most applications that use group member-
ship to indicate administrative 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 newgrp command at any Linux command-line prompt.

Ubuntu systems reserve group numbers less than 1000 for administrative purposes. The differ-
ent applications 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 “Performing Privileged Operations in
Ubuntu” later in this chapter, for details.

File and Directory Permissions under Linux

This section provides an introduction to how file and directory permissions are displayed and
used on Linux systems. Although discussed in more detail in Chapter 11, it makes sense to intro-
duce this topic here to illustrate how user and group identities can provide shared access to files,
directories, 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 2009-03-05 10:54 /home/wvh

I'll focus on the first field, which shows the current permissions on my directory — see Chapter
11 for detailed information about all of these fields, options to the 1s command, and the 1s com-
mand itself.

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

e The first character, which identifies the type of object you're looking at. The most com-
mon of these is a - (a dash) if the thing you're listing is a regular file, a d if it's a direc-
tory, a ¢ if it’s a device node that can be accessed as a stream of characters, ora b if it's a
device node that can be accessed as a block device.

e 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; w, which means that the file or directory can be written to;
and 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 is not set, its
position is represented by a dash. In addition, the user and group execution bits can be set to 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.

Performing Privileged Operations in Ubuntu

Aside from your own username and numeric ID, the most important username on a Linux sys-
tem 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 an Ubuntu system.

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

e When using the su command to perform a privileged operation, you execute the su
command and supply the root user’s password in response to the password prompt,
which then starts a subshell with root privileges. You then execute whatever privileged
commands you want within the context 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.

e When using the sudo command, you execute the sudo command, followed by the
name and arguments to the command that you want to execute.

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 spec-
ify 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 requires only that you provide your password. m

Let’s look at a few examples to compare using these commands. The following is an example of
using the su command to display the partitions available on a disk:

$ su
Password: <enter-root-password>
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# 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 - ¢ 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 commands 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:

e 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.

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

Tip

If you want to execute several privileged commands in a row on an Ubuntu system, you have two alterna-
tives. 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. m

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 and partitions them into separate file-
systems. I covered the different types of filesystems that you can use on partitions or on Ubuntu
systems in general, and how to make those filesystems available for use on your system. The last
few sections introduced basic Linux administrative concepts such as managing users, working
with groups and file permissions, and executing privileged commands on the Ubuntu system.
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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 the graphical user interface, GNOME, 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, how to use the GNOME menus to start applications,
and 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.
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~
-

Using the
GNOME Desktop

Ithough many curmudgeons and long-time UNIX users reject any
A sort ng; graphical interface, let’s face i?— most people toda)J/ want IN THIS CHAPTER
(and expect) one. The graphical environment used on Ubuntu Using the mouse
systems, the GNOME desktop, provides a stable and usable environment
for running your graphical applications and interacting with your system Learning GNOME basics
graphically. Most of the Linux utilities used for system administration and
configuration provide graphical interfaces to simplify formerly complex

tasks and are easily accessed from one of the primary menus provided by
the GNOME desktop.

Using the desktop
Personalizing the desktop

Using the Nautilus File Manager
This chapter begins by providing some background information on the

graphical environment used on all Linux systems, such as explaining Desktop searching on Ubuntu
exactly what the word desktop means, and what graphical alternatives exist
on Linux systems. This information provides a good foundation for under-
standing how graphical interfaces work on Linux systems, regardless of the
specific graphical environment that you choose to use. The majority of the
chapter focuses on the organization and use of the GNOME desktop pro-
vided on standard Ubuntu Desktop systems. GNOME is a powerful graphi-
cal interface with all of the features that you'd expect in a modern graphical
user interface (GUI) — once you know where to find them. The final section
explains how you can further customize GNOME by replacing the software
that it uses internally to manage window placement, movement, and so on.

Using a window manager
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Tip

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 graphics 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 multi-processing, net-
worked computer systems and is the industry standard windowing system for computers running
different versions of Linux, any other UNIX-like operating system, and even computers that are
still running Compagq’s VMS operating system. Versions of the X Window System are also avail-
able 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.0rg). 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 implementation 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 window(s), 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 applica-
tion that enables you to move windows around on the screen and raise and lower windows. The
window manager displays the window borders that enable you to move applications; displays the
menus that pop up when you click on a part of the screen that is not occupied by a window; dis-
plays the window controls that enable you to minimize, maximize, and close separate windows;
and so on. Popular window managers include After Step, Black Box, Compiz, Fluxbox, FVWM,
ICEwm, KWin, Metacity, twm, vtwm, and Window Maker. All of these provide the same basic
functionality, although they differ in terms of how and where they manage minimized applica-
tions, how the window manager is configured, how applications are bound to menus and/or
graphical areas on your screen, how they support 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 multiple hard-
ware platforms, you can start X Window System client applications on one system but have them display on
the bitmapped 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
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Here, host specifies the name or IP address of the system that you want to display the window on, and is fol-
lowed by a colon. After the colon, the first number identifies the graphics d7spiay upon 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 disp7ay and screenare 0.

See the section of Chapter 11, “Using Command-Line Tools,” entitled “Using Environment Variables” for more
information about setting environment 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. m

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:

e Drag-and-drop
e A file manager of some sort to simplify graphically browsing files and directories
e Easy, flexible ways to tie applications to buttons, icons, and menu items

e A centralized mechanism for configuring the appearance of your screen and the win-
dows that it displays, generally referred to as applying a theme

e 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
(http://roscidus.com/desktop/), and Xfce (www.xfce.org). Both GNOME and KDE are
rich, robust desktop environments that provide their own window managers (on Ubuntu sys-
tems, GNOME uses Compiz, while KDE uses KWin) 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 light-
weight desktops, which means that they attempt to strike a balance between the heavy resource
requirements and corresponding 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 desk-
top environments available for Linux at http://xwinman.org. Versions of Ubuntu prior to the
7.10 (Gutsy Gibbon) release used the Metacity window manager with GNOME, but versions 7.10
and later use the Compiz window manager. For detailed information about the Compiz window
manager, see Chapter 6, “Using the Compiz Window Manager.”

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. Although 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 Desktop 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 envi-
ronment, which I'll discuss in the section entitled “Using a Window Manager” later in this chapter.
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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 rea-
sonably agnostic, have our own favorites.

Using the Mouse

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:

e 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-processing program, 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.

e 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. Middle-clicking on a desktop icon and dragging it to a new location displays the
Move menu, which enables you to move or copy icons to new locations without actu-
ally relocating the icon until you confirm your intentions. If you only have two buttons
on your mouse or laptop, you can typically configure clicking both buttons together to
function as a middle mouse click.

e 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 “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.

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

Figure 5-1 shows the default GNOME desktop on an Ubuntu Linux system the first time you
log in. This figure 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.

FIGURE 5-1

The default GNOME desktop in Ubuntu Linux

Applications,
Places, and  Application Log Out
System Menus Launchers

Workspace
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Note

Figure 5-1 shows the default desktop —in other full-screen screenshots, I've changed the background to
a solid color to make things easier to see. Changing the default background is discussed in the section
“Changing Desktop Backgrounds,” later in this chapter. m
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Figure 5-1 identifies the various portions of the default GNOME desktop. The following describes
them in more detail:

e Top panel: A panel is a special portion of your desktop, controlled by the gnome-panel
application, which provides access to various ways of interacting with the desktop and
launching different 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 applications, portions of your computer system or network locations, and
system-related tasks, respectively. Each of these menus is described in more detail in
the 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 dis-
plays 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.

Notification area: A portion of the panel where applications and applets display
icons in response to specific events, such as receiving mail, low-power conditions,
and so on. One especially important icon that can be displayed in this area is the
Updates icon, which alerts you that updates to your system or the packages that
you've installed are available.

Applets: These icons launch lightweight applications that provide various capabili-
ties. Adding and configuring applets is discussed later in this chapter in the section
entitled “Customizing Panels.” The default applets installed with Ubuntu enable
you to interact with the Empathy Instant Messaging client or the Evolution Mail cli-
ent, display the current data and time and interact with a calendar, configure your
instant messaging status, and control the current login session.

Workspace: This is the portion of the screen in which applications execute and display

associated windows and dialogs.

Bottom panel: This panel is displayed at the bottom of the screen and contains the fol-

lowing items by default:

Show Desktop button: This button minimizes all windows and dialogs that are cur-
rently displayed on the screen, revealing the current desktop.

Window list: 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 alternately minimizes and maximizes the application, while left-clicking on

this control displays a context-sensitive menu for moving and controlling that appli-
cation’s window(s).
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o 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 work-
spaces, and so on. Multiple workspaces provide a convenient way of running differ-
ent types of applications on different virtual screens without them being visible until
you actually switch to the workspace where they are displayed. This is useful, for
example, 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
when no one is looking.

e 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 like GNOME is to make it as
easy and as comfortable as possible to accomplish whatever task you are trying to do.

GNOME Application Windows

The GNOME application window shown in Figure 5-1 provides several 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 application window (typically known as the title bar) in most
window managers.

Left-clicking anywhere on the title bar of any window displays a menu of window control com-
mands. The contents of this menu depend on the window manager and theme that you are using.
The Window Control menu displayed by the default window manager used by GNOME on
Ubuntu systems, Compiz, is shown in Figure 5-2.

The three window controls at the left of the title bar in Figure 5-2 do the following, from left
to right:
e Minimize the current window. (This control is a down-arrow.)

e Switch between a full-screen or a user-specified window size. (This control is an up-
arrow or square, depending on whether the window is currently a user-specified size or
full-screen.)

e Close the current window, terminating any processes that it is running. (This control is
an ‘X’, and is red.)
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FIGURE 5-2

The Compiz window manager’s Window Control menu
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All of these window controls are fairly standard and are found in the window decoration and title
bar layouts used by most modern window managers. However, they are often found in different
portions of the title bar and look very different. Ubutnu 10.04 introduced a new theme called
Ambiance, which replaced the traditional brown Human theme that was used by all previous
versions of Ubuntu. The Human theme features the window controls that are disucssed in this
section in the more traditional upper-right portion of the title bar. Regardless of how you feel
about them, you can always move the controls back to the right by executing the following com-
mand from a GNOME Terminal or other command-line application:

gconftool-2 --set /apps/metacity/general/button_layout \
--type string menu:minimize,maximize,close

You can put them back to their default position in the Ubuntu 10.04 Ambiance theme by revers-
ing the command, as in the following example:

gconftool-2 --set /apps/metacity/general/button_layout \
--type string minimize,maximize,close:

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 capabili-
ties on your system; and context-sensitive menus that provide access to different capabilities
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depending on the context (application, desktop, etc.) in which you've activated them. This section
provides a more detailed discussion of these different types of menus—how to display them and
how to customize them, and the types of actions that they provide access to.

Panel Menus

Menus are displayed in the panels when you left-click on the menu name in the panel. Menus
either contain 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 I discuss later in this section.

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

The Application menu makes it easy to launch different types of GNOME applications, group-
ing 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 calculator, dictionary, text editor, and command-line terminal

Games: Contains exactly what you'd expect. Ubuntu is designed for people, so it natu-
rally includes a good selection of games as part of its default installation. For more
information about games on Ubuntu Linux, see Chapter 17, “Would You Like to Play

a Game?”

Graphics: Provides access to several applications for creating graphics and capturing
and manipulating images off the screen or from a scanner, and a small, lightweight
image viewer for previewing existing graphics files. See Chapter 15, “Working with
Graphics,” for more information about graphics software on Ubuntu Linux systems.

Internet: Contains entries for accessing information sources found on the Internet,
such as a Voice-Over-IP telephone system, the Evolution e-mail client (discussed in
Chapter 7, “Managing E-Mail and Personal Information with Evolution”), the Firefox
Web browser (discussed in Chapter 8, “Surfing the Web with Firefox”), instant messag-
ing and IRC clients, and so on

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 13, “Creating and Publishing
Documents”), spreadsheet and presentation software (see Chapter 14, “Other Office
Software: Spreadsheets and Presentations”), and any other Linux software that you use
as part of your daily activities.

Sound & Video: Provides easy access to audio and video applications, including
applications for recording sounds, converting your (officially purchased) audio CDs to
online format, and playing online audio and video, as well as sophisticated applications
for creating different types of CDs, VCDs, and DVDs. See Chapter 16, “Working with
Multimedia,” for more information about working with different types of multimedia
files and mediums on Ubuntu Linux systems.

In addition, the Applications menu provides an “Ubuntu Software Center” entry that makes it
easy to add applications to the menu. As discussed in Chapter 19, the Ubuntu Software Center
application is seamlessly integrated with Ubuntu’s package update mechanism —if you add

an application that is not already installed on your system but is available from the Ubuntu repos-
itories, the application will be downloaded and installed as part of the menu update. Pretty cool!
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The Places Menu

The Places menu provides quick access to files, directories, and storage-related activities.
Selecting a location or storage device on the Places menu opens the Nautilus File Manager, dis-
playing the contents of the selected location. The Places menu also provides convenient access to
storage-related actions, such as writing to a CD or DVD, connecting to a file server, and search-
ing 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.”

Note

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. m

Aside from shortcuts to specific locations on your system, the Places menu provides a Recent
Documents submenu, 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, per-
forming system administration tasks such as configuring hardware, updating your system, and con-
figuring network services, getting help, and logging out of or shutting down your Ubuntu system.

The System menu contains the following items:

e Preferences: Provides access to a large number of applications that enable you to con-
figure 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 system, 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 “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.

e Administration: Provides access to applications that enable you to configure the soft-
ware 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

e Help and Support: Provides different types of help for using your system. This menu
provides access to the online documentation installed on your Ubuntu system, a short-
cut to the Ubuntu documentation team’s web site on the Internet, and even a shortcut to
the Ubuntu Marketplace (discussed in Chapter 1, “The Ubuntu Linux Project”), where
you can identify firms that may be able to help you with any tough problems or configu-
ration issues that I may have missed in this book.
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FIGURE 5-4

o About GNOME: Displays information about the specific version of GNOME that you
are running, as well as general information about the many wizards who have contrib-
uted to the GNOME project in one way or another. You will probably need to provide
GNOME version information if you post problem reports or questions, or if you contact
any of the Ubuntu vendors in the Ubuntu Marketplace.

e About Ubuntu: Displays online documentation for the Ubuntu Project, which includes
information about the specific version of Ubuntu Linux that you are using. As with
GNOME version information, you will probably need to provide Ubuntu version infor-
mation if you post problem reports or questions, or if you contact any of the Ubuntu
vendors in the Ubuntu Marketplace.

Context-Sensitive Menus

The menus discussed in the previous section 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 their contents depend on what you've right-clicked on. Because their contents dif-

fer 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 context-sensitive menu that you see when you right-
click on any portion of the background for your Ubuntu desktop.

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 context-sensitive menu that displays when you right-click within the main window for
the Firefox Web browser.

The contents of context-sensitive menus are application-specific, which means that you can’t

directly customize them. However, these menus can be customized by installing additional appli-
cations or applets, or (in the case of extensible applications such as Firefox or Nautilus) by install-
ing extensions or plug-ins that add new capabilities and therefore provide associated menu items.
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FIGURE 5-5

A context-sensitive menu in the Firefox Web browser
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Customizing GNOME Menus

Ubuntu Linux provides you with two ways to customize the contents of the basic GNOME
menus. The Ubuntu Software Center 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 by installing those applications and creating their menu entries as part of the installation
process. Using the Ubuntu Software Center menu item is discussed in the section of Chapter

19, “Adding, Removing, and Updating Software,” entitled “Installing Software with the Ubuntu
Software Center.” This menu item is extremely convenient if you want to add some popular
application 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 System =
Preferences submenu’s Main Menu application. Selecting this menu item starts the Alacarte Menu

Editor, which makes it easy for you to add almost anything (including custom submenus) to any
existing GNOME menu.
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For example, suppose you wanted to create your own submenu called Favorites and begin adding
entries for your favorite applications to it. To do this (adding the Emacs text editor to this menu
as an example), do the following:

1. Select System = Preferences & Main Menu 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 shows the current contents of the currently selected
menu. The Applications menu is expanded when this dialog opens, as shown in
Figure 5-6.

Tip

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 to be shown (via the Show column) in the Menu Contents pane on the
right, as shown in Figure 5-6. m

FIGURE 5-6

Editing menus on your Ubuntu system
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2. Click the “New Menu” button. A dialog like the one shown in Figure 5-7 displays (with
no entries in the text fields).
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FIGURE 5-7

Adding a new menu
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3. 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 Catalog 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 Catalog pane. The contents of the new menu (i.e.,
nothing) display in the Menu Contents pane at the top right, as shown in Figure 5-8.

FIGURE 5-8

Viewing the new menu
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4. Click the New Item button. A dialog like the one shown in Figure 5-9 displays.
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FIGURE 5-9

Adding a new entry to a menu
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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 5-10.

Tip
If you don’t know exactly where the application that you want to add is located, you can click Browse to dis-

play a Browse dialog that lets you navigate to and select the application for which you want to create a new
menu entry. B

FIGURE 5-10

Your new menu entry in the Menu Editor
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6.

FIGURE 5-11

Select the Applications menu in the Menu Catalog pane at the left, and make sure that
the checkbox in the Show column for your new menu is selected in the Menu Listing
pane at the top right, as shown in Figure 5-11. This entry is required so that the menu is
listed in the Applications menu once you exit from the Menu Editor.
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Click Close to exit from the Menu Editor and add your changes to the Applications
menu. The Applications menu is updated, and your new menu and entry are now avail-
able, as shown in Figure 5-12.

Your new entries on the GNOME Applications menu
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Tip

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 5-9 makes it easy for you to create menu
entries for applications that you have manually compiled and installed yourself, such as in corpo-
rate or academic environments, 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 applications
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. m
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Customizing Your Desktop

As explained earlier in this chapter, GNOME makes it easy to customize its menus and the sec-
tions 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 discussing all of them could make this book impossible to lift.
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:

o Whether the mouse is configured for left-handed or right-handed users. The latter is the
default, but may not suit you if you use your left hand to control the mouse.

e The speed at which the cursor moves and the amount of screen real estate the mouse
covers in relation to your moving the mouse

e 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.

All of these customizations are controlled by the System = Preferences menu’s Mouse application,
which is shown in Figure 5-13.

This application provides two tabs that enable you to configure different aspects of the mouse:
the General tab, where you can specify the behavior of the buttons and the speed and sensitivity
of mouse motion, and the Accessibility tab, where you can configure the mouse to perform spe-
cial actions to simplify the use of a mouse by people who may have difficulty using a mouse in a
traditional fashion. The General tab is shown in Figure 5-13. To switch between different tabs,
simply select the appropriate tab in the Mouse Preferences application.
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FIGURE 5-13

The Mouse Preferences dialog
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The configuration items on the General tab that control the motion and sensitivity of the mouse
require some explanation. The entries on this tab include the following:

Pointer Speed - 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 youre moving the mouse; faster values mean that the cursor moves pro-
portionately 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.

Pointer Speed - 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.

Drag and Drop - Threshold: This option controls the distance that the mouse must
cover when you have selected a desktop object in order for the motion to be considered
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.
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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.

Configuring Screen Resolution

The Ubuntu installer does a good job of guessing the resolutions that it can use with your current
monitor and selecting an initial value that is somewhere in the middle. Unfortunately, display
resolution is a matter of personal taste —it really makes sense only when you can see what differ-
ent resolutions actually look like. Consequently, even if you are using a 30-inch monitor and the
sexiest video card in the universe, you may find that your Ubuntu Linux system initially displays
everything at a resolution such as 1024x768, where each of the icons on your screen is approxi-
mately the size of a grapefruit. This is probably not what you had in mind, and is certainly not
the best use of your hardware or screen real estate. 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

™ 5y

computer industry, this is known as “the right thing .

Screen resolution in GNOME is controlled by the System = Preferences menu’s Monitors
Preferences application, which is shown in Figure 5-14.

The Monitor Preferences application
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Once this application displays, you can see the list of available screen resolutions by left-clicking
the Resolution button. A pop-up list displays, as shown in Figure 5-15.

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 5-16, asking if
you want to keep the new screen resolution or permanently switch to the new resolution.

Because it’s possible to select a resolution that may not actually work correctly, your screen will automatically
revert to its former resolution in 20 seconds. No need to panic if your screen goes haywire for a little while! m
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FIGURE 5-15

Selecting other screen resolutions

FIGURE 5-16
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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 when-
ever 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
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Note

launching different 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 bot-
tom of the screen.

A single instance of the gnome-pane1 application controls all of the panels that are displayed on your sys-
tem. The fact that multiple panels are displayed on your screen does not mean that multiple copies of the
gnome-panel application are running. m

FIGURE 5-17

By default, the GNOME panels displayed at the top and bottom of your screen contain the menus
and other items discussed in the “GNOME Desktop Overview” section earlier in this chapter.

Not only can you configure 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 5-17.

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:

e 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 the section, “Customizing Panel
Contents,” for details on adding objects to an existing panel.

e Properties: Displays a panel properties dialog that enables you to set certain properties
for the currently selected panel. See the next section, “Customizing Panel Properties,”
for details on the types of things that you can customize for an existing panel.

e Delete this Panel: Deletes the currently selected panel from the screen and removes all
information about its current configuration from the system

e New Panel: Creates a new panel on the next available edge of the screen. You can create an
essentially infinite number of panels— each new panel will simply start on the next edge of



Chapter 5: Using the GNOME Desktop

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.

e Help: Displays online help for the gnome-panel application

e About Panels: Displays author, contributor, and copyright information about the
gnome-panel application

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 5-18.

FIGURE 5-18

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 5-18, which enables you to control the location and behavior of that
panel. The properties that you can configure on this tab are as follows:

e 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.

Tip
You can also move an existing panel to another edge of your screen by left-clicking on its background, hold-
ing down the left mouse button, and dragging it to the new edge. m
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e Size: Enables you to specify the height (or width, depending on the panel’s orientation)
in pixels of the currently selected panel

e Expand: Selecting or deselecting this toggle checkbox determines whether the panel
occupies the entire edge of the screen or whether it takes up only that portion of the
edge that is required to display the objects that it currently holds.

e Autohide: Selecting or deselecting this toggle checkbox determines whether the panel
is displayed only 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.

e 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 determines 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” dia-
log, as shown in Figure 5-19.

FIGURE 5-19

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 loca-
tion on the panel where you want it to be displayed. Releasing the mouse button positions the
selected applet at that location in the panel.

Tip

After adding any applet to any panel, you can move most applets by right-clicking on the applet and selecting
Move from its context-sensitive menu. (If the “Lock to Panel” item is selected on the context-sensitive menu,
you will have to deselect this first in order to move the applet. You can then reselect it once you’ve moved the
applet.) After selecting the Move menu item, 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. m

The applets displayed in the “Add to Panel” dialog are organized alphabetically and provide capa-
bilities ranging from user-oriented features such as monitoring the weather and the ability to
insert special characters into the documents and other files that you are working with, to system-
oriented features such as CPU frequency and system status monitoring. Some of my personal
favorite applets are as follows:

e Deskbar applet: Located in the Accessories section, this applet makes it easy to perform
a single search of multiple Internet and filesystem locations, query the Tracker desktop
search application, query online dictionaries, and even perform specific system actions
based on your keywords.

e 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, drawers can be a big
convenience.

e Sticky Notes: Located in the Accessories section, this applet enables you to create and
manage multiple onscreen sticky notes that are analogous to the Post-Its that festoon
everyone’s monitors and physical desktops nowadays. This applet provides a simple
alternative to Ubuntu’s Tomboy Notes application, which is located on the Applications
> Accessories menu, and for which a separate applet is available.

e System Monitor: Located in the “System & Hardware” section, this applet can be con-
figured to display graphical and associated tool tips that provide information about pro-
cessor, memory, network, swap space, and hard drive usage, as well as general system
load information.

e 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 in the top panel on Ubuntu systems.)
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® 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 thinking about going outside. It's sad how often I find this applet to
be useful —“Oh, it’s snowing outside?”

Application launchers are panel entries that execute a specific application for you, and mirror the
entries found on Ubuntu’s Applications and System menus. To add one of these predefined appli-
cation launchers, select the “Application Launcher” entry in the “Add to Panel” dialog and click
forward, or simply double-click on that entry. The “Application Launcher” dialog displays, as

shown in Figure 5-20.

FIGURE 5-20

Adding a predefined application launcher to a panel
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To add a predefined application launcher, use the plus signs to the left of each submenu entry

to navigate to the application launcher that you want to add to the panel, and double-click that
entry to add it to the panel from which you started the Add to Panel application, or select and
drag it to the location on any panel where you want it to be displayed. To return to the main “Add

to Panel” dialog, click Back.
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Tip

Each panel applet has its own configuration opportunities—for example, the Weather Report applet requires
that you identify your location to be able to display accurate information about the local 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 displays. The configuration dialog
for that applet displays, showing any configurable properties of that applet. m

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” dia-
log displays, as shown in Figure 5-21.

Defining a custom application launcher

# Create Launcher

Help

Tip

Type:  Application L
Hame:
Command: BIowWse. .
Commuent:
Cancel oK

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 dis-
played 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 its name and select the “Remove from Panel” com-
mand from its context-sensitive menu. m

Configuring the Screensaver

There was a time when computer monitors were quite sensitive to displaying the same charac-
ters 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
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screen burn or video burn.) To eliminate or, at least, reduce this problem, many companies devel-
oped applications known as screensavers, which would start automatically after a computer system
had been unused for a specified period of time and would display 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 blank the screen after 10 minutes of key-
board and mouse inactivity. You can select a specific screensaver for your system to use (there
are hundreds), configure the period of time after which a screensaver is activated, or disable the
screensaver on your system entirely. All of these are done through the System => Preferences
menu’s Screensaver Preferences application, which is shown in Figure 5-22.

FIGURE 5-22

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 theme list at the left of the dialog. A pre-
view of the appearance and behavior of the currently selected screensaver displays in the preview
pane to the right of the screensaver list.
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Once you 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 dialog’s slider to reflect the
new time period. To deactivate the screensaver entirely, clear the “Activate screensaver when
computer is idle” checkbox.

Ordinarily, moving the mouse or pressing any key on your keyboard causes the screensaver to
stop displaying 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, select the “Lock screen when screensaver is active” check-
box. You will need to supply your password to re-display your normal desktop.

The “Screensaver Preferences” dialog also provides a “Power Management” button that starts the
Power Management Preferences application, which you can also execute by selecting the System &
Preferences & Power Management menu item. This dialog enables you to configure how your sys-
tem reacts to longer periods of inactivity than those covered by the screensaver. Configuring power
management is discussed in the next section.

Once you are finished configuring the screensaver, click Close to terminate the Screensaver
Preferences application.

Configuring Power Management

As mentioned in the previous section, the “Screensaver Preferences” dialog also provides a “Power
Management” button that starts the Power Management Preferences application. A more common
(and more intuitive) way of configuring power management and related activities is by selecting
the System = Preferences & Power Management menu item. Selecting either of these displays the
dialog shown in Figure 5-23.

FIGURE 5-23

Configuring power management on your system
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The “Power Management Preferences” dialog provides two or three tabs: the On AC Power tab,
which enables you to configure how your system behaves after significant periods of inactiv-

ity when it is running from AC power (i.e., when it is plugged in, which should be always for a
desktop or server system but occasionally for a laptop or netbook); On Battery Power, which is
displayed only on laptop systems and which enables you to configure how your system behaves
after significant periods of inactivity when it is running from battery power; and the General tab,
which enables you to configure how your system reacts when the Power or Suspend buttons are
pressed, and whether a power management icon is displayed in the notification area at the upper
right of the top GNOME panel.

The On AC Power tab displays when you first start the Power Management Preferences application:

e Put computer to sleep when inactive for: A dropdown list that enables you to con-

figure your system to go to sleep if it has been inactive for a specified period. (For an
explanation of what “putting your computer to sleep” means, see the discussion of
Suspend mode later in this section.) The default setting for this option is “Never,” which
means that your system will never go to sleep, regardless of how long it has been inac-
tive. If you do not need to access your system remotely (via a network connection or
modem), you should probably set this to a lower value by selecting an appropriate value
from the list. If you need to access your system remotely and will be accessing it over

a network, you can still safely set this to a lower value if your system has a BIOS con-
figuration option that tells it to wake up if network activity to the machine is detected.
Otherwise, if you need to be able to access your system remotely, you should leave this
setting at its default value so that it is always awake and available for access.

Spin down hard disks when possible: A checkbox that instructs the power management
system to spin down the disks whenever no activity has been detected for 60 seconds

Put display to sleep when inactive for: A dropdown list that enables you to configure
your system to put your monitor into a low-power mode if it has been inactive for a
specified period. To resume regular use (known as waking your monitor), you can sim-
ply move your mouse or press any key on your keyboard. Putting your monitor to sleep
is very different from simply blanking your monitor, as the default GNOME screensaver
does. In the latter case, the monitor is simply blank, but is still using a normal amount
of power. In sleep mode, the monitor is actually consuming less power. The default set-
ting for this option is 30 minutes, but something like 10 minutes is probably a better
selection in most cases.

The On Battery Power tab displays only if you are using a laptop, netbook, or other portable com-
puter that can run on battery power. This tab offers similar settings to those on the On AC Power
tab, adding options that are specific to battery-powered systems with integrated screens, such as
the actions that your system should take when battery power is critically low. These options are the
following;

e Put computer to sleep when active for: A dropdown list that enables you to configure

your laptop or netbook to go to sleep if it has been inactive for a specified period. See
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the explanation of this option on the AC Power tab, earlier in this section, for more
information.

e When battery power is critically low: A dropdown list that enables you to config-
ure how a laptop or netbook system reacts when battery power is almost exhausted.
Possible values are Hibernate (the default), Sleep, Shutdown, and Ask Me. The latter
simply displays a warning on your screen and prompts you for the action to take, while
Shutdown terminates all processes and turns off your system. See the discussion of
Suspend and Hibernate later in this section for detailed information about the differ-
ences between them.

e Spin down hard disks when possible: A checkbox that instructs the power manage-
ment system to spin down the disks whenever no activity has been detected for 60 sec-
onds. This can be extremely valuable on laptop systems.

e Put display to sleep when inactive for: A dropdown list that enables you to configure
your system to put your monitor into a low-power mode if it has been inactive for a
specified period. See the explanation of this option on the AC Power tab, earlier in this
section, for more information. The default value for this option is 10 minutes when on
battery power, as opposed to 30 minutes for desktop systems.

e Reduce backlight brightness: A checkbox that enables you to configure the screen to
automatically reduce brightness after being inactive for 60 seconds

The most interesting settings on the General tab are in the Actions area, which defines how your
system reacts when you press the Power or Suspend buttons on your system. (All systems have

a Power button; not all systems have a Suspend button.) Your choices for the Power button are
“Ask me” (the default), which displays a dialog that prompts you to ask what you want to do,
“Hibernate,” and “Shutdown.” Your choices for the Suspend button are Hibernate and Suspend.
The differences between suspending, hibernating, and shutting down your computer are as
follows:

e Suspend (also known as sleep mode) is a reduced-power mode in which all active appli-
cations, associated documents, and the current state of the kernel are saved to RAM,
which enables the system to power down most of the devices on your system (such as
the hard drive, display, network interfaces, etc.) while waiting for some activity. Your
system’s processor and memory are still using power while your system is in sleep
mode, but these use substantially less power than your system normally does. Be care-
ful when using this mode for an extended period of time on laptop computers. If you
are using suspend mode on a laptop without being connected to AC power, you will still
lose any unsaved work when your battery is depleted.

e Hibernate mode saves all active applications, associated documents, and the current
state of your kernel to your hard drive and then actually shuts down the system. When
you power the system back on, the system detects the saved state information on your
hard drive and restores it to memory, enabling you to pick up exactly where you left off.
No power is consumed while the computer is hibernating because it is actually turned
off, but restoring the system from the hard disk (known as resuming the system) requires
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Tip

that a large file be read and restored to memory, which takes longer than waking up
from suspend mode. By default, system images are saved to swap space, so the amount
of swap space available on your system should be equivalent to the amount of memory
on your system. See the /etc/acpi/hibernate.sh script for detailed information
about what happens when your system hibernates.

e Shutdown terminates all active applications, unmounts all filesystems, and turns your
system off. Restarting your system takes longer than waking from suspend mode or
resuming from hibernation mode because your system must go through the entire
startup process, check your filesystems for consistency, and so on.

You can use the Notification Area preferences in the Power Management Preferences applica-

tion to configure whether a power management icon is always shown in the Notification Area or
whether it is never displayed. Normally, the power management icon is displayed only when your
system is running on battery power.

After changing any of these values, click Close to save the new settings and close the Power
Management Preferences application.

Always save any modified files if you know that you are going to be away from your computer for an extended
period of time. While the suspend and hibernate modes usually work correctly, you shouldn’t take the chance
that they do not restore in-progress documents correctly. Your boss, publisher, or thesis advisor probably will
not accept “Suspend mode ate my homework” as a valid excuse for being late or losing critical data. As a pub-
lic service, I have personally tested this excuse for you, and it does not work. m

Debugging Power Management Problems

Power management problems can be difficult to troubleshoot because they involve changing the state
of your system. In some cases, requesting a suspend or hibernate operation can cause an error that will
terminate your current session without any chance to see the error message. If you are experiencing
problems getting your system to suspend or hibernate, here are a few things to try:

160

1. Verify that your kernel actually supports suspend/hibernate. You can do this with the 1shal com-

mand, which queries your system’s hardware abstraction layer to identify various capabilities, as in
the following example:

$ 1shal | egrep 'can_suspend|can_hibernate'
power_management.can_hibernate = true (bool)
power_management.can_suspend = true (bool)
power_management.can_suspend_hybrid = false (bool)

This shows that the kernel supports both suspending to RAM (suspend) and suspending to disk
(hibernate). These capabilities are enabled by default in official Ubuntu kernels, but if you
have built your own kernel, you will want to verify that they are enabled (and enable them and
rebuild the kernel if they are not).
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2. Verify that the ability to suspend and hibernate is still active in your GNOME environment, as in the
following example:

$ gconftool-2 -R /apps/gnome-power-manager | grep can
can_suspend = true
can_hibernate = true

This shows that the gnome-power-manager application believes that the system can both sus-
pend and hibernate.

3. If you are only having problems hibernating, make sure that the amount of swap space on your
system matches or exceeds the amount of memory in your system. By default, the system image file
that is created before your system can hibernate is saved to a contiguous portion of your system’s
swap space. If you do not have sufficient swap space, you can either increase it (and do so contigu-
ously) or try using another of the hibernation methods that are available for Ubuntu such as those
inthe hibernate, suspend?2, and uswsusp packages. Increasing swap space involves booting
without it, resizing the swap and following partitions on your hard drive, reformatting the swap area,
and rebooting with the new swap space.

4. Verify that your ACPI settings are correct by examining the file /etc/default/acpi-support.
This file sets environment variables used by the ACPI scripts and may help identify problems. Make
sure that both the ACPI_SLEEP and ACPI_HIBERNATE options are set to true. Depending on your
hardware, you may need to modify settings such as ACPI_SLEEP_MODE, DOUBLE_CONSOLE_
SWITCH, and RESET_DRIVE to get the suspend/hibernate operations to work correctly on your
system.

5. If suspend and hibernate both look as though they should work, the next step is to try to run the
suspend and/or hibernate scripts manually to see any error message(s) that they display. This is dif-
ficult to do on the machine that you are trying to suspend or hibernate, but is easy to do if you con-
nect to that machine from another via the network using ssh or telnet commands, and then run
the script manually. The scripts that you want to run are those in /etc/acpi/suspend.d when
suspending your system, and the single script /etc/acpi/hibernate.sh when hibernating your
system. If you are trying to suspend your system, you would run those scripts from your network
connection using a command like the following:

$ for SCRIPT in /etc/acpi/suspend.d/*.sh; do \
sh -x $SCRIPT \
done

Using sh -x runs all of the scripts in verbose mode to ensure that you see each command that the scripts
try to execute, to make it easier to identify problems.

If the machine on which you are working isn’t on a local network or you don’t have another machine
that you can use to connect to that machine, you can try using the script command or re-directing the
output of the script into a file to capture any error messages that may be displayed.
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FIGURE 5-24

Changing Desktop Backgrounds

GNOME also makes it easy for you to change the background displayed on your system’s desk-
tops. 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
Appearance menu entry. The Appearance Preferences application displays. To change your desk-
top background, select the Background tab, as shown in Figure 5-24.

Configuring your desktop background

% Appearance Preferences
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Changing the background of your desktop is one of the more common configuration tasks when
personalizing your 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 to navigate to the location of a specific graphics file that you may want to use as your
background. (I tend to use vacation or other scenic photos.)

Once you've selected an image, the Style value determines how that image is used as the back-
ground. Your options are as follows:

e Center: The selected wallpaper is displayed in the center of your screen at its original
resolution.
® Scale: The selected wallpaper is scaled to fit your screen without changing its aspect ratio.

e Stretch: 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.
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e Tile: The selected wallpaper, at its original size, is repeated multiple times across your
screen as needed to fill the background.

e Zoom: The selected wallpaper is increased in size so that it completely fills your screen.
1f 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 new background, click Close to close the
Appearance application.

Switching Themes

The word 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 experi-
ence 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 Appearance menu item. This application displays the Theme tab when it starts, as shown
in Figure 5-25.

FIGURE 5-25

Specifying theme preferences
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Ubuntu’s GNOME desktop comes with many attractive themes. By default, Ubuntu uses a theme
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 in the center of the
dialog. 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. Figure 5-26, for
example, shows the Theme tab after selecting the old Human theme. You should be able to see
the differences in the window decoration, font placement, highlighting, window controls, dialog
button shapes, and so on.

FIGURE 5-26

Selecting a different window theme
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Once you've selected the theme that you like best at the moment, click Close to close the
“Appearance Preferences” dialog. Your new theme will be used each time you log in, until you
change it.

Tip

Although 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 Artsite (http://art.gnome.org), GNOME-Look.org (www.gnome-Took.org), and Freshmeat
(http://themes.freshmeat.net). 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 be selected like any other theme. Somewhere out there is the perfect theme for you! m
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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 onscreen keyboard support and supporting screen magnification and audio output
from portions of the screen. These features are installed by default as part of all Ubuntu desktop
installations, but are not activated by default.

You can activate the capabilities of these packages by selecting the System &> Preferences =
Assistive Technologies menu item, which displays the dialog shown in Figure 5-27. You can
then use the “Preferred Applications” button to select the tools that you want to use, whether
these applications should always be used, and whether password dialogs should be treated
as normal windows. (You may not want Orca to read your password as you type it, for exam-
ple.) You must then log out and log back in to activate them. Separate Keyboard and Mouse
Accessibility items provide shortcuts to the Accessibility tabs on the Keyboard and Mouse
Preferences dialogs.

FIGURE 5-27

Enabling assistive technologies in GNOME
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Clicking the “Preferred Applications” button displays a dialog, shown in Figure 5-28, that
enables you to define the applications to invoke for screen reading and magnification via the
Orca application (http://1ive.gnome.org/0rca) and a rapid text-entry system known as
Dasher (www.inference.phy.cam.ac.uk/dasher) to help simplify text entry when a standard
keyboard cannot be used easily.

These applications aren’t perfect, but are actively under development to guarantee that anyone
can take advantage of the power of Ubuntu Linux. For more information about assistive technolo-
gies and GNOME, see http://projects.gnome.org/accessibility.
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FIGURE 5-28

Customizing accessibility in GNOME
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Tip

The GNOME accessibility tools are quite good, but the value of a graphical user interface can be question-
able for people with different types of accessibility issues. If you have visual or device control issues, you
may find that a command-line system and a package like emacspeak are preferable. As you might guess,
the emacspeak package is a screen reader that works with Emacs. If you start a shell inside Emacs, the
emacspeak package will also serve as a great command-line reader, and (like all Emacs packages) is almost
infinitely configurable. m

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 tradi-
tionally 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 keyboard shortcuts for the GNOME desktop are as
follows:

e Alt+F1: Displays the Applications menu

e Alt+F2: Displays the “Run Applications” dialog, in which you can enter the name of a
specific application that you want to execute

o Alt+F4: Closes the window that is currently selected
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e® Alt+F5: Reduces the size of the current window if it is maximized

e Alt+F7: Enables you to move the window that is currently selected. After pressing this
key combination, use the arrow keys or mouse to move the window to a new location,
and press any other key on the keyboard to complete the move operation

e Alt+F8: Enables you to resize the window that is currently selected. After pressing this
key combination, use the arrow keys or mouse to increase or decrease the size of the
window, and press any other key on the keyboard to complete the resize operation.

e Alt+F9: Minimizes the window that is currently selected
e Alt+F10: Maximizes the window that is currently selected

e 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

e Alt+spacebar: Displays any context-sensitive menu associated with the window that is
currently selected

e Ctrl+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 direc-
tory. This dialog does automatic directory-name completion as you type, and is one of
my 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, available 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’s 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 5-29 shows Nautilus exploring the contents of my home direc-
tory on one of my systems.

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 selected “Home Folder” from
the top panel’s Places menu to display my home directory in Nautilus, as shown in Figure 5-29.
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FIGURE 5-29

Exploring my home directory in Nautilus

@89 wvh-Fi

PMlaces » X

s wvh

[ Deskiop

L File System
el NEbwork

— Moppy0

B Tash

i Documents.
& Musie

8 Piclures

B Videos

£ Downloxds

-.4 C A% & o & [covien iy Q
Deskiop Documents Downloads eclipse
aclipse-fg Installed Music Pictures
I-—A J —J | 1|
popicheck-0.100.3 Public SAMPLES Temiplates.
"y
nl
i 3 Fa
SR L
Wi dcc-s workspace a-random-file.txt BrotherHL-2060.ppd

50 |t1.. s, FIL‘L Space ! o GB

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 the
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 5-30 shows the context-sensitive menu
displayed when right-clicking on a file with the .txt extension in my home directory.

As you can see, this menu provides the standard actions that you’d expect to find in any file man-
ager, enabling you to do the following:
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Open the file with the default application associated with that type of file.
Open the file with other applications associated with that type of file.

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.

Create a symbolic link to or rename the selected file.
Rename the file.

Copy the file to a specific location (only available in the version of GNOME used in
Ubuntu 10.04 and later).
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FIGURE 5-30

A context-sensitive menu in Nautilus
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e Move the file to a specific location, removing it from its original location (only available
in the version of GNOME used in Ubuntu 10.04 and later).

e 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.

e Send the file to a specified device or create an archive file in compressed tar format
containing that file. (See Chapter 28, “Backing Up and Restoring Files,” for information
about Linux archive file formats.)

e Examine or modify the properties of the file, including its name, permissions, and how
it is displayed in Nautilus.

Examples of Using Nautilus

The previous section described the most common operations that you can do in Nautilus; this
section provides a few examples of such operations to get you started working with Nautilus if
you haven't used graphical file managers before.
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Exploring the Filesystem

The GNOME desktop’s Places menu contains several preconfigured 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:

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.

Tip
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 information about
using the command line, see Chapter 11. m

Copying Files or Directories

To copy a file or directory in Nautilus, do the following;

Navigate to the directory that contains the file or directory that you want to copy.
Left-click on the icon for that file or directory to select it.

Select the Copy command from the Edit menu or right-click on the selected icon and
select Copy from the context-sensitive menu.

4. 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 con-
tain many files may take a bit of time.

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, the duplicate file will have the word (copy) added to its name to
uniquely identify it.
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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 direc-
tories 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:

e To select multiple files and directory icons, hold down the Ctrl key on your keyboard
while selecting each of the icons for those files and directories.

e 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.

e 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 Ctrl key to add other files or direc-
tory 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.
Left-click on the icon for that file or directory to select it.

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.

Navigate to the directory where you want to place the selected file or directory.

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 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.
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Right-click on the selected icon and select Rename from the context-sensitive menu. The
name of the file will be selected in Nautilus.

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 sav-
ing 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 11, or quickly and easily within Nautilus.

To create a directory in Nautilus, do the following:

FIGURE 5-31

Navigate to the directory where you want to create the new directory.

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 win-
dow, as shown in Figure 5-31.

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.

Creating a new folder in Nautilus

PMlaces »

s wvh

[ Deskiop

L File System
el NEbwork
— Moppy0

B Tash

J" Documents.
& Musie

J Pictures

B Videos

£ Downloxds

“untitled folder” selected (containing O items)

& C @aE awoex @ [oavien v O

< Lk
o ul ) wid -
Deskiop Dacuments Downloads eclipse
el - | i
aclipse-fg Installed Music Pictures

1=
=
=

popicheck-0.100.3 SAMPLES Temiplates.

wall .H il

[ ntiged foiger | videas workspace a-random-file t=t

i

HEE

172



Chapter 5: Using the GNOME Desktop

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 the Tracker Desktop Search Application

As disks and other local storage media get larger and larger, the amount of data that people save
and keep around for an extended period of time gets equally large. Although this anecdote will
date me, the first hard drive that I ever bought was a whopping 30 MB, and I remember think-
ing, “That should last a lifetime! How can [ ever fill that up?” It actually didn’t take very long to
fill the drive, and I remember having to clean up after myself frequently, writing files that I didn’t
really need to back up media so that I could free up space on my hard drive. Nowadays, some of
my data files are larger than that entire drive, and the fact that my desktop system has access to
several terabytes of storage means that I'm less likely to clean up after myself anytime soon. It’s
simply easier to keep everything online (with off-site backups of truly critical data, of course).
This is convenient when [ want to consult an article about a defunct Linux distribution that I
wrote a decade ago, but is not so convenient when I remember writing something a long time ago
but have no idea what file or directory it’s in.

Just as search engines make it possible to find information on specific topics regardless of where
the information is located on the Internet, desktop search applications make it easy to find informa-
tion that is located somewhere on your desktop computer. Online search engines and desktop
search applications actually work in a very similar way — they crawl the information that they
are responsible for and create an index of that information against which you can submit queries.

GNOME-based Linux distributions have provided a desktop search application called Beagle
(http://beagle-project.org/Main_Page), a desktop search application that was written in
C# and uses Novell’s Mono project to enable it to run on Linux systems. Beagle can index many
different types of files and is nicely designed for integration —and while older versions of Beagle
had a much-deserved reputation for being CPU-intensive while indexing files, the latest versions
of Beagle are quite reasonable.

While Beagle was being paper-trained, other desktop search engines were being developed. My
favorite is a desktop search application called Tracker (www.tracker-project.org). Tracker
can index text, HTML, PDF, Microsoft Office, and Open Office documents, and can index a vari-
ety of audio and video files based on their MIME type.

MIME (Multipurpose Internet Mail Extensions) is an Internet standard for identifying file formats, and is
associated with mail systems because the need to identify files types was most commonly recognized when
people began to attach files to their e-mail messages. m
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Note

In addition to its speed and search capabilities, Tracker provides some cool features such as the
ability to tag files so that you can later find them by searching for the tag, and provides some
automatic capabilities to expand your searches using the root(s) of your search term(s) (known as
stemming), increasing the chance of finding what you're looking for.

If you don'’t like Tracker or Beagle, you still have plenty of options. Recoll is another excellent package
(www.recol1.org) that is both powerful and relatively easy on CPU resources. Strigi (http://strigi
.sourceforge.net/) is a well-known desktop search application that is used on many KDE systems. The
folks at Google are not asleep at the wheel, either — they offer DEB packages for the Linux version of their
Desktop Search application as part of their Google Desktop package, available at http://desktop
.google.com/Tinux. m
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Tracker is written in C, and consists of a daemon that indexes your files, a graphical configura-
tion application, and several command-line and graphical utilities that make it easy to query
and monitor the Tracker daemon and its index. The easiest way to query Tracker is by installing
its desktop applet and then selecting the Magnifying Glass icon in the upper GNOME panel,

as discussed in more detail later in this section. (See the section earlier in this chapter entitled
“Customizing Panel Contents” for information on installing this applet.) Tracker can also be que-
ried from the command line, which makes it handy for use in scripts.

Because of the number of desktop search solutions available, none of these packages is installed
by default on an Ubuntu system. I suggest that you give Tracker a try by installing both the
tracker-search-tool package (which installs Tracker and a GNOME front end) and the
tracker-utils package (which installs command-line tools for accessing Tracker).

Searching with Tracker

After installing the Tracker packages, the Tracker daemon, trackerd, is automatically started as
part of each Ubuntu user’s GNOME login session. By default, Tracker automatically searches and
indexes all of the files in your home directory. Once Tracker completes its initial scan of your files
and directories, you can search the Tracker index in one of four basic ways:

e From the Tracker panel applet, which starts the Tracker Search Tool

e Fromthe tracker-search-tool application, which you can start from the command
line, or by selecting the Accessories menu’s “Tracker Search Tool” menu option, or by
creating a desktop launcher for this application

e From the command line by using the tracker-search command. This tool is part of
the tracker-utils package.

e As part of the Deskbar applet panel tool

Tracker provides its own panel applet that starts once the Tracker daemon is running. You can
click its icon, a magnifying glass, to start the Tracker Search Tool, as shown in Figure 5-32.
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However, the Deskbar panel applet, discussed in the a later section, is the easiest way to submit a
query to Tracker and other search sources at the same time.

FIGURE 5-32

Initiating a search in the Tracker panel applet

@ © 2 Tracker Search Tool

Search: | d

Pressing Return then automatically starts the graphical Tracker Search Tool application with
these as the search terms, as shown in Figure 5-33.

As you can see from Figure 5-33, a Tracker search locates items whose filenames, pathnames, or
content match the phrase that you're searching for. Double-clicking on any of the search results
shown in the Tracker Search Tool window will open that result in the application with which
files of that type are associated.
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FIGURE 5-33

Search results in the Tracker Search Tool
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The summary line above the list of matching items shown in Figure 5-33 lists the available
matches for the search term Ubuntu. If you have a large number of search results, the icons in the
Categories section of the Tracker Search Tools can help you determine where various results are
located, helping you find the “right” search result. Default categories include: All Files, Folders (a
view of the folders in which search results were found), Documents (PDF, HTML, TeX, text, and
related files), Images (image files in various formats that match your query), Music (audio files in
various formats that match your query), Text (text files only), and Development (source code in
various languages, Makefiles, etc.).

Once started as part of your GNOME login session, the Tracker daemon automatically runs in the
background, continuously checking for new files in the directories that it is monitoring, indexing
new files as they appear, and updating the index entries for existing files when you modify them.

Configuring Tracker

Tracker is a very powerful and flexible desktop search application whose behavior can be
configured using the Tracker Preferences application. Per-user configuration information
for Tracker is stored in the file ~/.config/tracker/tracker.cfg, which can be edited
(carefully) using a text editor, or automatically by using the Tracker Preferences application.
You can start the Tracker Preferences application from the command line (by executing the
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tracker-preferences command) or by selecting the System &> Preferences & Search and
Indexing menu item. (This menu option is only available after you have installed the Tracker
packages.) Figure 5-34 shows the initial dialog that displays when you start the application.

FIGURE 5-34

Configuring the Tracker Search Tool
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The different tabs in the Tracker Preferences application enable you to configure different aspects
of how the Tracker daemon interacts with your system. These tabs are as follows:

e General: Enables/disables indexing and the delay after which indexing begins once
you log in. This tab also enables you to set the language used when stemming, which is
a mechanism for locating related words by identifying common roots, and enables you
to configure how the Tracker daemon behaves on laptops that are running on battery
power.

e Files: Lets you configure the directories that are indexed by the Tracker. This consists
of two sets of directories— those that are indexed by the Tracker daemon and are
actively monitored for changes, and those that are simply indexed once and are not
subsequently checked for changes. The settings on this tab also enable you to config-
ure whether the Tracker daemon indexes file contents in addition to filenames (both of
these are enabled by default), whether the Tracker daemon generates a thumbnail image
for each file that it indexes (disabled by default), and whether the Tracker daemon will
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cross mountpoints to index directories that are mounted under a directory that it is
indexing or watching.

e Ignored Files: Enables you to identify directories and wildcard patterns for filenames
that it will not index. For example, you can disable indexing anything under your music
directory by entering /home/username/music in the “Ignored Paths” text area (you
would, of course, replace username with your login name), and you can disable index-
ing all MP3 files by entering *.mp3 in the “Ignored File Patterns” textbox. To add a
new path or file pattern to ignore, click Add beside the appropriate text area, enter the
path of the file pattern, and press Return. To remove an existing one, highlight it in the
appropriate text area and click Remove.

e Email: Enables you to specify indexing of e-mail stored in the mbox mailbox format used
by mail clients such as Evolution, but which is not located under your home directory.

e Performance: Enables you to configure how the Tracker daemon operates on your sys-
tem in order to minimize its impact on the system. Options include Throttling (which
lets you reduce the amount of CPU that the Tracker can use), Resource Usage (the
amount of memory that the Tracker daemon uses — reduced memory use causes slower
indexing but leaves more memory available to other applications), and Indexing Limits
(per file) (how the Tracker daemon handles merging existing indexes with index entries
for new files, and the maximum amount of text and number of words that should be
indexed in each file).

The most commonly used of these tabs are the Files and Ignored Files tabs. The Files tab is espe-
cially useful if you store information that you want to index in directories other than your home
directory. The Ignored Files tab is especially useful if you do not want to index specific types of
files or files in certain directories. For example, I use a network-attached storage (NAS) device at
home to archive old files that I want to be able to access from multiple systems, which I can do by
mounting its filesystem on any given machine. Aside from archived personal and research data,
I also store my music collection on this system. I therefore add the mountpoint for this device

to the Files tab’s list of directories that I want to index and watch, and add the music subdirec-
tory of this mountpoint to the Ignored Files tab’s list of Ignored Paths. I could also do the latter
by adding the file extensions for the file formats in which I store music (*.0gg, *.flac, *.shn, and
*mp3) to the Ignored Files tab’s “Ignored File Patterns” list, but this would prevent me from
locating any music files that are in any other directories (such as on a specific system), which I
personally don’t want to do.

As you can see, the configuration options provided by the Tracker Preferences tool give you a lot
of control over Tracker’s performance and behavior. All in all, I find Tracker to be the best of the
desktop search applications. However, one of the reasons for this is that Tracker is nicely comple-
mented by other search mechanisms that are provided as part of the GNOME desktop in the
GNOME Deskbar applet, which is described in the next section.
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Tip

In addition to the Tracker-related applications discussed in this section, the tracker-utils package provides
some other useful utilities, such as the tracker-stats and tracker-status utilities that provide informa-
tion about the searches that Tracker has performed, how Tracker is performing in general, and so on. m

Using the GNOME Deskbar Applet

Deskbar applet, how do I love thee? Let me count the ways. I love thee when I forget the name
of the file in which I've stored the great American novel or my mother’s recipe for dilly beans, or
when I need to look up a word in a dictionary or thesaurus, or when I want to search the Web.
And most of all, I love thee when I don’t want to have to start specific applications for each of
these different, but related, tasks.

The Deskbar applet is a one-stop shopping applet for any search task that I can think of, includ-
ing searching for non-file-related data such as specific applications and windows. The Deskbar
applet even includes some useful hooks for performing common system tasks, such as logging
out, suspending your system, and even shutting it down.

The Deskbar applet is not installed by default on an Ubuntu system, but can easily be installed
by installing the deskbar-applet package using your favorite package management tool. If
you want to use the Deskbar applet with Tracker (and who wouldn’t?), you must also install the
Tibdeskbar-tracker package.

Once installed and added to the GNOME panel, the Deskbar applet is accessed by clicking on its
“magnifying glass and more” icon. Figure 5-35 shows the Deskbar applet dialog, which displays
after clicking on this icon. (This looks slightly different on different Ubuntu releases, but the
functionality is the same.)

FIGURE 5-35

The initial Deskbar applet dialog

Figure 5-36 shows the default results of a search for the word Ubuntu on one of my systems. As
you can see from the position of the elevator button in the scrollbar at the right of this dialog,
these results are only the tip of the iceberg— there are many more possible results.

Search results in the default configuration of the Deskbar applet are organized into various sec-
tions, including Actions (programs that you can execute whose name matches your search term),
Documents that match your search term, Files with unrecognizable extensions, or MIME types
whose path or filenames match your search terms, and so on.
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FIGURE 5-36

A search for Ubuntu in the Deskbar applet
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result to perform the associated action, whether it’s opening a file or performing a Web search

for your search terms. Empty sections are not displayed — for example, if no video fi