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				Introduction

				Welcome to the fascinating world of open-source software that is Linux. In this book, we introduce you to the wonders of the Linux operating system, originally created as a labor of love by Linus Torvalds in the early 1990s. Our goal is to initiate you into the rapidly growing ranks of Linux users and enthusiasts busily rewriting the rules for the operating system marketplace.

				If you’ve contemplated switching to Linux but find the prospect too forbidding, you can relax. If you can boil water or set your alarm clock, you too can become a Linux user. (No kidding!)

				When this book appeared in its first edition, Linux was an emerging phenomenon that was neither terribly well known nor understood. In this edition — for a new generation of Linux users — so much material is available that we have steered this particular title toward what Linux is and how you can make the best use of it on your desktop. To that end, these pages contain various online resources, tips, and tricks, as well as more general instruction. If you’re looking for material on servers, Linux All-In-One Desk Reference For Dummies by Naba Barkakati (Wiley Publishing, Inc.) can serve your needs.

				In this book, we keep the amount of technobabble to a minimum and stick with plain English as much as possible. Besides plain talk about Linux installation, boot up, configuration, and software, we include many examples, plus lots of detailed instructions to help you use your very own Linux machine with a minimum of stress or confusion.

				We also include with this book a handy DVD-ROM that contains image files for both Ubuntu 9.04 (the most popular workstation Linux distribution around) and Fedora 11 (a project sponsored by Red Hat, the leading Linux vendor). To find out what exactly is included on the DVD-ROM, see Appendix B. If you have no idea of what we’re talking about, don’t worry. You’ll know soon enough!

				About This Book

				Think of this book as a friendly, approachable guide to tackling terminology and the Linux collection of tools, utilities, and widgets. Although Linux isn’t terribly hard to figure out, it does pack a boatload of details, parameters, and administrivia (administrative trivia, in UNIX-speak). You need to wrestle those details into shape while you install, configure, manage, and troubleshoot a Linux-based computer. Some sample topics you find in this book include the following:

				Understanding where Linux comes from and what it can do for you

				Installing the Linux operating system

				Working with a Linux system to manage files and add software

				Setting up Internet access and surfing the Web

				Customizing your Linux desktop

				Managing Linux system security and resources

				Although it may seem, at first glance, that working with Linux requires years of hands-on experience, tons of trial and error, advanced computer science training, and intense dedication, take heart! It’s not true! If you can tell somebody how to find your office, you can certainly build a Linux system that does what you want. The purpose of this book isn’t to turn you into a full-blown Linux geek (that’s the ultimate state of Linux enlightenment, of course); it’s to show you the ins and outs that you need to master in order to build a smoothly functioning Linux system and to give you the know-how and confidence to use it.

				How to Use This Book

				This book tells you how to install, configure, and customize a Linux desktop system. Although you can do most things in Linux these days by pointing and clicking, you still may want to try using Linux at the command prompt — where you type detailed instructions to load or configure software, access files, and do other tasks. In this book, input appears in monospace type like this:

				rmdir /etc/bin/devone

				When you type Linux commands or other related information, be sure to copy the information exactly as you see it in the book, including uppercase and lowercase letters, because that’s part of the magic that makes Linux behave properly.

				A failure to follow instructions exactly can have all kinds of unfortunate, unseemly, or unexpected side effects.

				The margins of a book don’t give you the same amount of room as your computer screen; therefore, in this book, some URLs and lengthy commands at the command prompt may appear wrapped to the next line. Remember that your computer sees these wrapped lines as a single set of instructions, or as a single URL — so if you’re typing a hunk of text, keep it on a single line. Don’t insert a hard return if you see one of these wrapped lines. We clue you in that it’s supposed to be all one line by breaking the line at a slash mark or a natural word break (to imply “Wait — there’s more!”) and slightly indenting the overage, as in the following silly example:

				www.infocadabra.transylvania.com/nexus/plexus/lexus/praxis/okay/this/is/a/make-believe/

				Note that as you dig your way into and through this book — and other sources of Linux wit, wisdom, and inspiration that you’re likely to encounter — you may find some terms used interchangeably. For example, you may see the same piece of software called a program, a command, a utility, a script, an application, or a tool, depending on the source, the context, and the author of the information you’re consulting. To a large extent, you can treat these terms as interchangeable, and when an important distinction needs to be made among them, we point it out. Similarly, when you’re working with various commands or configuration controls, you may also encounter terms such as flag, switch, option, or parameter used more or less interchangeably. In this case, all these terms refer to ways in which you can control, refine, or modify basic commands or programs to make them do what you want. Again, wherever distinctions and clarifications may be needed, we provide them.

				Three Presumptuous Assumptions

				They say that making assumptions makes a fool of the person who makes them and of the person about whom those assumptions are made. Even so, practicality demands that we make a few assumptions about you, gentle reader:

				You can turn your computer on and off.

				You know how to use a mouse and a keyboard.

				You want to install, configure, and/or use a desktop Linux system because you’re curious or interested or it’s your job to do so.

				You don’t need to be a master logician or a wizard in the arcane art of programming to use this book, nor do you need a PhD in computer science. You don’t even need a complete or perfect understanding of what’s going on in your computer’s innards.

				If you have an active imagination and the ability to solve rudimentary problems, that’s even better — you have already mastered the key ingredients necessary to making Linux work for you. The rest are mere details and a bit of patience. We can help you with the details, but the patience is up to you!

				How This Book Is Organized

				This book contains six major parts, arranged in an order to take you from Linux installation and configuration through keeping a Linux desktop system up and running, if not purring like a cat in the sun! Most parts contain three or more chapters or appendixes, and each chapter or appendix contains modular sections. Whenever you need help or information, pick up this book and start anywhere you like, or use the Table of Contents and the index to locate specific topics or key words.

				Following is a breakdown of the book’s six parts and what you find in each one.

				Part I: Getting Your Feet Wet

				This part sets the stage and includes an overview of and introduction to the terms, techniques, and software components that make Linux the raging software tiger that’s so ready, willing, and able to do its thing. To be a little more specific, we start out with a Linux overview that explains what Linux is, where it came from, and how it works. Next, we tackle the various tasks and activities involved in preparing for and installing Linux on a computer. After that, we tell you how to give Linux the boot — not to get rid of it by any means, but rather, to fire up your brand-new system to reach the heights of computing ecstasy. Finally, we help you find your way around the desktop and tweak it some to your liking.

				Part II: Getting Up to Speed with Linux

				In this part, you find out the basics of how to work in Linux. You discover where various things are stored in your Linux filesystem and how to navigate your way through it. After you can find your way around, you’ll see how to find your way out of the system and connect to the Internet.

				Part III: Getting Things Done

				Linux includes a great many facilities and capabilities, so after you get past the initial installation and configuration, you probably want to use your system to do something. Here’s where the doing begins! In this part of the book, you find out how to use Internet tools like Web browsers (Firefox!), e-mail, instant messaging, and more. Then you discover how to edit text files, and then go whole hog with word processors and other office suite programs thanks to OpenOffice.org. The fun stuff is in this part too, like how to use audio and video in the Linux world, and how to access software and formats that you’re told are only available to Windows users.

				Part IV: Junior Administrator Boot Camp

				In this part of the book, you discover how to take care of your system. You see how to handle various file formats, how to install new software, and most important, how to keep your system updated so it’s not vulnerable. You also find out about basic system administration tasks like creating and managing user accounts, caring for your filesystem, setting up printing, and more. Then you find out a bit about keeping your Linux system secure. Hint: As with any operating system, the most important thing is keeping it up to date!

				Part V: The Part of Tens

				In this book’s grand climax, we sum up and distill the essence of what you now know about Linux and its inner workings. Here, you have a chance to revisit some key troubleshooting tips and tricks for Linux systems, along with setting up a Samba server so you can share files with another computer.

				Part VI: Appendixes

				This book ends with a set of appendixes designed to sum up and further expand on this book’s contents. Appendix A delivers groups of Linux commands, complete with syntax and explanations, arranged according to their function. Appendix B lists details about what’s on the Linux For Dummies, 9th Edition, DVD. 

				Icons Used in This Book

				Within each chapter, we use icons to highlight particularly important or useful information. You find the following icons in this book:

				[image: tip.eps] The Tip icon flags useful information that makes living with your Linux system even less complicated than you feared it might be.

				[image: remember.eps] We sometimes use this icon to point out information you just shouldn’t pass by — don’t overlook these gentle reminders. (The life, sanity, or page you save may be your own.)

				[image: warning_bomb.eps] Be cautious when you see this icon — it warns you of things you shouldn’t do. This icon is meant to emphasize that the consequences of ignoring these bits of wisdom can be severe.

				[image: technicalstuff.eps] This icon signals technical details that are informative and interesting but not critical to understanding and using Linux. Skip these paragraphs if you want (but please come back and read them later).

				Where to Go from Here

				This is where you pick a direction and hit the road! Linux For Dummies, 9th Edition, is much like 1001 Nights because it almost doesn’t matter where you start. You look at lots of different scenes and stories as you prepare yourself to build your own Linux system. Although each story has its own distinctive characters and plot, the whole is surely something to marvel at. Don’t worry — you can handle it. Who cares whether anybody else thinks that you’re just goofing around? We know that you’re getting ready to have the time of your life.

				Enjoy!
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				In this part . . .

				This part includes an introduction to the development and capabilities of the Linux operating system. We also cover the terms and tools that make Linux what it is, along with detailed step-by-step instructions about what it takes to prepare your computer for Linux and to install either the popular Ubuntu or Fedora on your very own computer. From there, you find out how to address particular troubleshooting problems, and then we take a tour of the desktop and find out how to customize it. By the end of this part, you’ve installed the Linux system and have some basic ability to navigate around your new desktop.

			

		

	
		
			
				Chapter 1

				Getting Acquainted with Linux

				In This Chapter

				Diving into Linux origins and features

				Telling Linux apart from the rest of the operating system pack

				Depending on GNU and the GPL

				Marveling at the Linux Company (or lack thereof)

				Checking out popular Linux distributions

				Ford, you’re turning into a penguin. Stop it!

				— Arthur Dent

				Welcome to the world of Linux, the operating system developed by more than a thousand people around the world! In this chapter, you find out about Linux itself — what it is, where it comes from, and why it gets so much attention in the news these days. Prepare to have your assumptions challenged about how software must be developed and sold, and open your mind to new possibilities.

				Is Free Really Free?

				Understanding Linux requires a radical shift of thought regarding the way that you acquire and use computer software. (Note: By radical, we mean getting to the root of the matter, rather than putting on beads and camping out in the administration building.) Your first step toward shifting your mind-set is to alter your general connotation of the word free to represent freedom, rather than free lunch. That’s right; you can sell “free” software for a fee . . . and you’re encouraged to do so, as long as you relay the same freedom to each recipient of the software.

				Don’t scratch your head too hard; these concepts are tough to grasp initially, especially when you consider the conditioning you’ve received from the commercial software industry’s marketing departments. Perhaps you don’t know that when you purchase most proprietary, shrink-wrapped software, you don’t actually own the software. Rather, you’re granted permission to use the software within the bounds dictated by the licensor.

				Linux also has a license. However, the motives and purpose of the license are much different from those of most commercial software. Instead of using a license to restrict use of the software, the GNU General Public License (GPL) that Linux uses ensures that the software will always be open to anyone. No company can ever own or dictate the way in which you use or modify Linux — although they can have their own individual copyrights and trademarks on their various brands of it, such as Red Hat and Novell. In essence, you already own Linux, and you can use it for anything you like, as long as you propagate the GPL freedoms to any further recipients of the software.

				Linux: Revolution or Just Another Operating System?

				Before going any farther into Linux, we need to get some terminology out of the way.

				An operating system is the software that runs your computer, handling all interactions between you and the hardware. Whether you’re writing a letter, calculating a budget, or managing your recipes on your computer, the operating system provides the essential air that your computer breathes. Furthermore, an operating system isn’t just one program; it consists of hundreds of smaller programs and utilities that allow us humans to use a computer to do something useful. You then run other programs (such as your word processor) on top of the operating system to get everything done.

				Linux has been accused of being “just another operating system.” On the surface, it may appear so, but if you look deeper, you can see that this isn’t so. The Linux project is a flagship leading the current trend toward open-source and free (as in “freedom,” not “free beer”) software within the computing industry. A rock-solid operating system because of the model under which it was (and continues to be) developed, Linux represents much that is good in software development.

				Two fundamental distinctions separate Linux from the rest of the operating-system pack:

				Linux is licensed under the unique and ingenious GNU General Public License, which you can read about in the next section.

				Linux is developed and maintained by a worldwide team of volunteer and paid programmers working together over the Internet.

				Linux is great for many reasons, including the fact that the folks who built it from the ground up wanted it to be all the following:

				Multiuser: More than one user can be logged in to a single computer at one time.

				Multiprocesser: True pre-emptive multitasking enables the operating system’s core to efficiently juggle several programs running at once. This is important for providing multiple services on one computer.

				Multiplatform: Linux currently runs on more than 24 platforms (hardware types), including 32- and 64-bit Intel-based PCs, Digital/Compaq Alpha, all variants of the Apple Macintosh, Sun SPARC, the Apple iPod, and even the Microsoft Xbox.

				Interoperable: Linux plays nice with most network protocols (languages) and operating systems, allowing you to interact with users and computers running Microsoft Windows, UNIX, Novell NetWare, Macintosh computers, and other groups that occupy smaller market niches.

				Scalable: As your computing needs grow, you can rely on Linux to grow with you. The same Linux operating system can run on a tiny electronic photo frame, a desktop computer, or a very large, industrial-strength server system.

				Portable: Linux is mostly written in the C programming language. C is a language created specifically for writing operating-system-level software and can be readily ported (translated) to run on new computer hardware.

				Flexible: You can configure the Linux operating system as a network host, router, graphical workstation, office productivity PC, home entertainment computer, file server, Web server, cluster, or just about any other computing appliance you can think of.

				Stable: The Linux kernel (the heart of the operating system) has achieved a level of maturity that makes most software developers envious. It’s not uncommon to hear reports of Linux servers running for years without crashing.

				Efficient: The modular design of Linux enables you to include only the components needed to run your desired services. Even older Pentium computers can utilize Linux and become useful again.

				Free!: To most people, the most intriguing aspect of Linux is the fact that it’s often available free of charge. How (the capitalists murmur) can anyone build a better mousetrap with no incentive of direct monetary return?

				In this chapter, we intend to answer that last question for you. We also hope to paint a picture of the open-source software development model that created Linux.

			
				So where did Linux come from?

				Although programming of the Linux core started in 1991, the design concepts were based on the time-tested UNIX operating system. UNIX was developed at Bell Telephone Laboratories in the late 1960s. The original architects of UNIX, working back when there were few operating systems, wanted to create an operating system that shared data, programs, and resources both efficiently and securely — an ideal that wasn’t available then (and is still sought after now). From there, UNIX evolved into many different versions; its current family tree is so complicated that it looks like a kudzu infestation.

				In 1991, Linus Torvalds was a computer science student at the University of Helsinki in Finland. He wanted an operating system that was like the UNIX system that he’d grown fond of at the university, but both UNIX and the hardware it ran on were prohibitively expensive. A UNIX version called Minix was available for free, but it didn’t quite meet his needs. So, Torvalds studied Minix and then set out to write a new version himself. In his own words (recorded for posterity on the Internet because this was in an early version of an online chat room), his work was “just a hobby, won’t be big and professional like GNU.”

				Writing an operating system is no small task. Even after six months of hard work, Torvalds had made very little progress toward the general utility of the system. He posted what he had to the Internet — and found that many people shared his interest and curiosity. Before long, some of the brightest minds around the world were contributing to Linus’s project by adding enhancements or fixing bugs (errors in the code).

			

				Anatomy of an Open-Source Software Project

				To the casual observer (and some corporate IT decision makers), Linux appears to be a freak mutation. How, after all, can something so complex and discipline-dependent as a computer operating system be developed by a loosely knit band of volunteer computer geeks from around the world?

				Just as science is constantly attempting to classify and explain everything in existence, technology commentators are still trying to understand how the open-source approach can create superior software, especially in cases where no one is in charge. Often the reasons have much to do with the usual human desire to fill a need with a solution. When a programmer in the Linux world wants a tool, the programmer simply writes one — or bands together with other people who want a similar package, and they write it together.

				GNU who?

				Imagine software created out of need rather than projected profit. Even though UNIX ultimately became proprietary software, the motives for its creation were originally based on practical needs. What people usually refer to as the Linux operating system is actually a collection of software tools created with the express purpose of solving specific computing problems.

				The speed of Linux’s popularity also wouldn’t be possible without the vision of Richard Stallman. Massachusetts Institute of Technology (MIT) has long held a reputation for nurturing the greatest minds in the technological disciplines. In 1984, Stallman, a gifted student and brilliant programmer at MIT, was faced with a dilemma — sell his talent to a company for a tidy sum of money or donate his gifts to the world.

				Stallman set out on a journey to create a completely free operating system that he would donate to the world. He understands — and continues to live — the original hacker ethic, which declares that information wants to be free. This concept wasn’t new in his time. In the early days of the computing industry, many advancements came from freely sharing ideas and programming code. Manufacturer-sponsored user groups brought the best minds together to solve complicated problems. This ethic, Stallman felt, was lost when companies began to hoard software as their own intellectual property with the single purpose of profit.

				As you may or may not have gathered by this point, widespread and accessible source code is paramount to successful software development. Source code is the term for the human-readable text (as opposed to the unreadable cyber-hieroglyphics in an “executable” file) that a programmer types to communicate instructions to the computer.

				Writing computer programs in binary is an extremely arduous task. Modern computer software is usually written in a human-friendly language and then compiled, or translated, into the computer’s native instruction set. To make changes to this software, a programmer needs access to a program’s source code. Most proprietary software comes only as a precompiled product; the software developer keeps the source code for those programs under lock and key.

				After determining that his operating system would be built around the conceptual framework of UNIX, Stallman wanted the project name to distinguish his system from UNIX. So he chose the recursive acronym GNU (pronounced ga-new), which means “GNU’s not UNIX.”

				To finance the GNU project, Stallman organized the Free Software Foundation (FSF), which sold free (that is, open-source) software to help feed the programmers who worked on its continuing development. (Remember, we’re talking free as in free speech, not as in free beer.) Although this organization (and its goal of creating a complete operating system) was necessary and important, a much more important piece of the puzzle had to be put into place. The new software needed a license to protect it from big-business pirates — a concern still all too relevant today as a former Linux company tries to hijack ownership of decades of volunteer work from thousands of people around the world.

				The GNU General Public License (GPL) is a unique and creative software license that uses copyright law to protect the freedom of the software user, which is usually the opposite of how a copyright works. Generally, a copyright is an enforceable designation of ownership and restriction from duplication by anyone but the copyright holder. When software is licensed under the GPL, recipients are bound by copyright law to respect the freedom of anyone else to use the software in any way they choose. Software licensed with the GPL is also known as copyleft software (the reverse of right, get it?). Another way to remember the GPL is through its ultimate result: Guaranteed Public for Life.

				While Stallman’s work set the stage for Linux’s rapid climb to popularity, the operating system he and his crew were working on took longer than expected. If you’re interested in the completed version, go to www.gnu.org/software/hurd/hurd.html.

				Who’s in charge of Linux anyway?

				As an open-source project evolves, various people emerge as leaders. This leader is known as the project’s benevolent dictator. The benevolent dictator has probably spent more time than anyone else on a particular problem and often has some unique insight. Normally, the words democratic and dictator are never paired in the same sentence, but the open-source model is a very democratic process that endorses the reign of a benevolent dictator.

				Linus Torvalds is still considered the benevolent dictator of the Linux kernel (the operating system’s core). He ultimately determines what features are added to the kernel and what features aren’t. The community trusts his vision and discretion. In the event that he loses interest in the project, or the community decides that he has gone senile, a new leader will emerge from amongst the very competent people working with him.

				Einstein was a volunteer

				Someone who is a volunteer or donates time to a project isn’t necessarily providing a second-rate effort (or only working on weekends and holidays). In fact, any human-resources expert will tell you that people who choose to do a job of their own free will produce the highest-quality products.

				The volunteers who contribute to open-source projects are often leaders in their fields who depend on community collaboration to get useful work done. The open-source concept is no stranger to the scientific community. The impartial peer-review process that open-source projects foster is critical in validating some new feature or capability as being technically correct.

				[image: remember.eps] Those who paint the open-source community as copyright violators and thieves often misunderstand — or outright ignore — these vital issues. Open-source programmers are very proud of their work and are also very concerned about their own copyrights, not wanting their work to be stolen by others — hence licenses such as the GPL. This concern creates an atmosphere with the greatest respect for copyright. Bandits who claim that they’re “just being open-source” when they steal other people’s hard work are grossly misusing the term to soothe their own consciences.

				Many have also pointed out that if copyright is violated in open source, it’s easy to tell. Watch the news and notice how often large software corporations are convicted of stealing other people’s code and incorporating it into their own work. If the final product is open-source, it’s easy for anyone to look and make sure nothing stolen is in it. As you might imagine, tracking down such copyright violations is much more difficult in a closed-source scheme.

				Packaging Linux: The Distribution

				A complete Linux system package is called a distribution. A Linux distribution contains the Linux kernel, the GNU project’s tools, and any number of open-source software projects to provide diverse functionality for the system. By combining all the pieces into one package, you don’t have to go hunting for the individual pieces across the Internet.

				There are lots of different Linux distributions available to meet just about any computing requirement you could have. Most distributions are customized for specific user groups — such as business users, multimedia enthusiasts, software developers, or normal home users.

				Each customized distribution includes the software packages required to support specialized functions, such as audio- and video-editing software for multimedia enthusiasts, or compilers and Integrated Development Environments (IDEs) for software developers.

				The different Linux distributions are often divided into three categories:

				Core Linux distributions (more about the core in a minute)

				LiveCD test distributions

				Specialized distributions

				The following sections describe these different types of Linux distributions, and show some examples of Linux distributions in each category.

				[image: remember.eps] A single Linux distribution often appears in several different versions to cover more ground. For example, Fedora releases both a full core distribution, as well as a LiveCD version that contains a subset of the full system. Many of the specialized Linux distributions (such as Ubuntu) are based on the Debian core Linux distribution. Ubuntu uses the same installation files as Debian, but packages only a small fraction of a full-blown Debian system.

				Core Linux distributions

				A core Linux distribution contains the Linux and GNU operating systems, one or more graphical desktop environments, and just about every Linux application that is available, ready to install and run. The core Linux distribution provides one-stop shopping for a complete Linux installation, no matter what your requirements are. Table 1-1 shows some of the more popular core Linux distributions out there.

				
					
						
								
								Table 1-1 Core Linux Distributions

							
						

						
								
								Distribution

							
								
								Where to Find It

							
								
								Description

							
						

						
								
								Slackware

							
								
								www.slackware.com

							
								
								One of the original Linux distribution sets, popular with Linux geeks.

							
						

						
								
								Red Hat

							
								
								www.redhat.com

							
								
								A commercial business distribution used mainly for Internet servers. 

							
						

						
								
								Fedora

							
								
								www.fedoraproject.org

							
								
								A spinoff from Red Hat, designed for home use. 

							
						

						
								
								Gentoo

							
								
								www.gentoo.org

							
								
								A distribution designed for advanced Linux users, containing only Linux source code.

							
						

						
								
								Mandriva

							
								
								www.mandriva.com

							
								
								Designed mainly for home use (previously called Mandrake).

							
						

						
								
								openSuSe

							
								
								www.opensuse.org

							
								
								Different distributions for business and home use (now owned by Novell).

							
						

						
								
								Debian

							
								
								www.debian.org

							
								
								Popular with Linux experts and commercial Linux product developers.

							
						

					
				

				[image: tip.eps] We use the Fedora Linux distribution in this book to illustrate how to work with a core Linux distribution.

				In the early days of Linux, a distribution was released as a set of floppy disks. You had to download groups of files and then manually copy them onto disks. It would usually take 20 or more disks to make an entire distribution! Needless to say, this was a painful experience. Nowadays, with home computers commonly having CD and DVD players built in, Linux distributions are released as either a CD set or a single DVD. This makes installing Linux much easier.

				The Linux LiveCD

				While having lots of options available in a distribution is great for Linux geeks, it can become a nightmare for beginning Linux users. Most distributions ask a series of questions during the installation process to determine which applications to load by default, what hardware is connected to the computer, and how to configure the hardware. Beginners can often find these questions confusing. As a result, they often either load way too many programs on their computers or don’t load enough and later discover that their computers won’t do what they want them to do. Fortunately for beginners, there’s a much simpler way to install Linux.

				A relatively new phenomenon in the Linux world is the bootable Linux CD distribution, called a LiveCD. Most modern computers can start up by reading the operating system from the CD instead of the hard drive. This arrangement lets you see what a Linux system is like without actually installing it.

				To take advantage of this feature, some Linux distributions create a bootable CD that contains a sample Linux system. Due to the limitations on the single CD size, the sample can’t contain a complete Linux system, but you’d be surprised at all the software they can cram on there! The result is pretty cool: You can boot your computer from the CD and run a Linux distribution without having to install anything on your hard drive!

				This is an excellent way to test various Linux distributions without having to mess with your PC. Just pop in a CD and boot! All the Linux software will run directly off the CD. There are lots of Linux LiveCDs that you can download from the Internet and burn onto a CD for a test drive. Table 1-2 shows some popular Linux LiveCDs that are available.

				
					
						
								
								Table 1-2 Linux LiveCD Distributions

							
						

						
								
								Distribution

							
								
								Where to Find It

							
								
								Description

							
						

						
								
								Knoppix

							
								
								www.knoppix.net

							
								
								A German Linux distribution, the first Linux LiveCD developed. 

							
						

						
								
								SimplyMEPIS

							
								
								www.mepis.org

							
								
								Designed for beginning home Linux users. 

							
						

						
								
								PCLinuxOS

							
								
								www.pclinuxos.com

							
								
								Full-blown Linux desktop workstation on a single CD. 

							
						

						
								
								Ubuntu

							
								
								www.ubuntu.com

							
								
								A worldwide Linux project, designed for many languages. 

							
						

						
								
								Slax

							
								
								www.slax.org

							
								
								A live Linux CD based on a subset of the Slackware Linux distribution. 

							
						

						
								
								Puppy Linux

							
								
								www.puppylinux.org

							
								
								A full-featured Linux distribution designed for older computers.

							
						

					
				

				Some Linux LiveCD distributions, such as Ubuntu, allow you to install the Linux distribution directly from the LiveCD. This enables you to boot with the CD, test drive the Linux distribution, and then if you like it, install it onto your hard drive. This feature is extremely handy and user friendly.

				[image: tip.eps] We use the Ubuntu LiveCD distribution in this book to demonstrate using LiveCDs.

				As with all good things, Linux LiveCDs have a few drawbacks. Because you access everything from the CD, applications run more slowly, especially if you’re using older, slower computers and CD drives. Also, because you can’t write to the CD, any changes you make to the Linux system will be gone the next time you reboot.

				But advances are being made in the Linux LiveCD world that help to solve some of these problems:

				Copying Linux system files from the CD to memory to run faster

				Copying system files to a file on the hard drive to save them

				Storing system settings on a USB flash drive

				Storing user settings on a USB flash drive

				Some Linux LiveCDs, such as Puppy Linux, are designed with a minimum number of Linux system files; they’re copied directly into memory when the CD boots — and you can remove the CD from the computer as soon as Linux is done booting. Not only does this make your applications run much faster (because applications run faster in computer memory), it frees up your CD tray so you can use it for ripping audio CDs or playing video DVDs from the software included.

				Specialized Linux distributions

				Over the past few years, a new subgroup of Linux distributions has started to appear. These are typically based on one of the core distributions, but contain only a subset of applications that would make sense for a specific area of use.

				Besides providing specialized software (for example, bundles of office products for business users), customized Linux distributions also attempt to help beginning Linux users by auto-detecting and auto-configuring common hardware devices. This makes installing Linux a much more enjoyable process.

				Table 1-3 shows some of the specialized Linux distributions available and what they specialize in.

				
					
						
								
								Table 1-3 Specialized Linux Distributions

							
						

						
								
								Distribution

							
								
								Where to Find It

							
								
								Description

							
						

						
								
								Linspire

							
								
								www.linspire.com

							
								
								A commercial Linux package configured to look like Windows. 

							
						

						
								
								Xandros

							
								
								www.xandros.com

							
								
								A commercial Linux package preconfigured for beginners. 

							
						

						
								
								SimplyMEPIS

							
								
								www.mepis.org

							
								
								A desktop distribution for home users.

							
						

						
								
								Ubuntu

							
								
								www.ubuntu.com

							
								
								A desktop and server distribution for school and home use.

							
						

						
								
								PCLinuxOS

							
								
								www.pclinuxos.com

							
								
								A distribution focusing on home and office use.

							
						

						
								
								gOS

							
								
								www.thinkgos.com

							
								
								A distribution designed for beginners, and pre-installed on some laptop and desktop systems.

							
						

						
								
								Puppy Linux

							
								
								www.puppylinux.org

							
								
								A small distribution that runs well on older PCs.

							
						

					
				

				That’s just a small sampling of specialized Linux distributions. There are hundreds of specialized Linux distributions, with more popping up all the time on the Internet. No matter what your specialty, you’ll probably find a Linux distribution made for you.

				[image: tip.eps] We use the gOS distribution in this book to see how some of the features in a specialized Linux distribution work. The gOS distribution includes the Google Desktop applet, which we discuss in Chapter 15.

			

		

	
		
			
				Chapter 2

				Prepping Your Computer for Linux

				In This Chapter

				Taking basic pre-installation steps

				Using Linux and Windows on the same computer

				Customizing disk partitions before installation

				Knowing (and finding) your hardware information

				Preparing for DVD or CD installation

				You got to be careful if you don’t know where you are going, because you might not get there.

				— Yogi Berra

				One of the most important decisions you have to make when installing Linux is one that you make before you actually install Linux — that is, how you want to install it. That’s right; it’s not as easy as just tucking Linux onto your computer’s hard drive and calling it a day. You can install Linux in many different ways; which one you pick depends entirely on your situation. But don’t worry; with this chapter, you’ll breeze through that decision.

				Then, after you’ve made that important decision, we cover any preparation you have to do for that particular installation.

				Choosing the Right Installation Approach

				In this section, we give you a road map that tells you what’s important for your particular situation. To install Linux permanently on an existing computer, you’ll need to have an area of a hard drive already set up for it. There are three common ways to do this:

				Replace an existing operating system on the hard drive.

				Install Linux on a second hard drive.

				Partition an existing hard drive to include Linux.

				And there are a couple uncommon solutions to installing Linux:

				Use a virtual-server software package to install Linux virtually.

				Add a partition as a normal file inside an existing Windows partition, and then install Linux as a Windows application.

				[image: tip.eps] If the thought of changing anything on your computer gives you hives, use a LiveCD distribution (see Chapter 1) to boot your computer into Linux without installing anything. Running Linux from a CD drive is slower (perhaps even painfully slow on an older computer), but nonetheless it works, and it gives you an idea of just what Linux is all about.

				Replacing an existing operating system

				If you have a spare computer that’s only going to run Linux and nothing else, you’re in luck! Replacing an existing operating system with Linux is the easiest way to install Linux on a computer. Most Linux installations even include an automatic process that guides you through converting a computer entirely to Linux. However, this is an all-or-nothing approach — you’ll be replacing your existing operating system entirely with Linux!

				[image: warning_bomb.eps] If you do replace your existing operating system, be aware that when you’re done, you won’t have your original data files anymore! If you want to keep any files, you have to back them up to media that you can read from Linux. A USB flash drive is a great way to copy small amounts of data (up to 16GB or so) and move them onto your Linux system. For really large amounts of data, look into getting an external USB hard drive.

				If you replace your existing operating system, you can skip the next section, “Preparing to Use Linux and Microsoft Windows Together.” In fact, if you’re feeling brave, you can skip right to Chapter 3 and start your installation. There’s troubleshooting information in Chapter 22 as well.

				Using a second hard drive or partitioning a hard drive

				Installing Linux on a second hard drive — or, for that matter, partitioning your existing hard drive to run Linux — requires a dual-boot scenario: Both Linux and Microsoft Windows reside on hard drives (or partitions) in the same computer. When you boot the computer, a menu appears, asking you which operating system you want to use. You get to keep your original Windows applications and files, and use Linux — all on the same computer!

				[image: tip.eps] The scenario that many people prefer is to add a second, fresh hard drive on which to install Linux. This is by far the easiest solution for a dual-boot system, and one we recommend you use if at all possible.

				If you’re comfortable working with hard drives, you can always partition an existing hard drive to make room for Linux. Partitioning means having two or more logically separate areas on the same physical hard drive. The computer sees each partition as a separate disk. We tackle this process a little later in this chapter.

				Just make a note of which drive is which as far as the computer sees them: You want to make sure that you leave your Microsoft Windows installation untouched. All you need to know is which drive (Windows or Linux) is first and which is second as far as the computer is concerned. You can find out about how to read the order information in the section “Partitioning an existing hard drive for a dual boot” later in this chapter. When you are sure you know which drive is which, proceed to the section “Double-Checking Hardware Compatibility” later in this chapter.

				[image: warning_bomb.eps] It’s extremely important that you know which hard drive has your original Windows installation on it. When you load Linux, you don’t want to accidentally install it over your original Windows drive! This is another reason it’s important to back up any important files before starting this process. Accidents can (and often do) happen!

				If you can’t spare an entire hard drive for Linux and you already have Windows installed, you have to resize your current Windows installation. You need to work through this entire chapter.

				[image: warning_bomb.eps] Absolutely DO NOT PROCEED TO CHAPTER 3 without at least reading the next section, “Preparing to Use Linux and Microsoft Windows Together.” Sorry for yelling, but you can wipe out your whole Windows installation if you don’t take precautions!

				Other installing scenarios

				If you absolutely don’t want to dual-boot using your hard drive, you have three other options — we know we said that there were three approaches in total and adding three here brings us up to six, but give us a moment to explain.

				You can use a virtual server software package, such as VMWare or Sun’s VirtualBox (see Chapter 20) to install a “virtual” Linux machine that lives in a window inside your existing Windows installation. You keep your Windows disk as-is without any modifications. You just install Linux within the virtual area created by the VMWare or VirtualBox software.

				You can also do the opposite — install only Linux on the computer and then use VMWare (see Chapter 20) to install a virtual Windows machine that lives in a window within your Linux installation.

				[image: remember.eps] If you take this approach, back up your original Windows files before installing Linux, and then restore them in the new Windows virtual machine.

				Yet another option is a new feature included in the Ubuntu LiveCD. The Windows Ubuntu Installer (Wubi) is an application you can use to create the Ubuntu Linux partition as a normal file inside an existing Windows partition, after which it installs Linux as a Windows application. This cool new method lets you create a dual-boot scenario without having to partition any disks, and it’s easily reversible (just uninstall Wubi).

				Preparing to Use Linux and Microsoft Windows Together

				If you’re planning to run Linux and Microsoft Windows on the same machine, the odds are that you already have Windows installed and have been using it for some time. Because we hate to hear screams of anguish from new Linux users, take a moment to assess what you have and what you need. The following sections walk through the processes required to get your computer ready for a dual-boot environment.

				[image: tip.eps] On the off chance that you actually don’t have Windows installed yet and still want dual-boot capability, you should install Windows before you install Linux. Otherwise, during installation, Windows overwrites the part of your hard drive that Linux uses to store its boot menu. (This factor can create a mess later when you want to boot back into Linux!) Then after you have Windows installed, return here.

				Installing a second hard drive

				Next to replacing the existing operating system, the second easiest way to get Linux onto a computer is to install a second hard drive. Many computers support multiple hard drives, whether chained together on the same disk cable or connected via multiple cables.

				Usually you can determine how your disk controller is configured by looking at the BIOS setup screen for your computer. The BIOS setup screen controls the basic hardware configuration on the computer. Figure 2-1 shows an example of the disk-controller area on a BIOS screen.

				
					Figure 2-1: 
The BIOS hard drive configuration area.

				

				[image: 467015-fg0201.tif]

				How you get to the BIOS screen depends on your computer. All it takes is pressing a secret key (usually F12 or ESC) when your computer first starts. Sometimes the computer tells you on-screen what key to press to enter the BIOS. Other times you have to consult your owner’s manual.

				If you can’t figure out your hard drive setup using the BIOS, you have to crack open your computer’s case and take a look inside to see what you’re up against. The standard disk-controller cards in most computers allow up to two devices per controller; often computers have more than one controller installed on the motherboard. If you see two cables with the long multi-pin connectors in them, you’re in luck. If you see only one cable with an empty connector on it, you should be okay also.

				The example in Figure 2-1 shows two hard drive controllers, called a primary and a secondary. The primary hard drive controller contains the hard drive that’s used to boot the computer. Each hard drive controller can support two devices (called a master and a slave). This setup allows you to connect a total of four separate devices to the computer.

				[image: remember.eps] Besides the hard drive, controllers also support connecting CD/DVD drives. Be careful to take these drives into account when you evaluate your disk-controller situation.

				After you get the second hard drive installed, you’re ready to get going with Linux. Just skip to the “Double-Checking Hardware Compatibility” section to check on the rest of your computer hardware.

				Partitioning from scratch for a dual boot

				If you plan to install both Windows and Linux on your hard drive, be sure to install Windows first. While you’re going through the Windows installation, you’re asked to partition your hard drive (use the software to divide one large drive into smaller virtual drives). When you have your partitions ready, you have a place to put Linux.

				[image: technicalstuff.eps] Three types of partitions are available: primary, extended, and logical. A hard drive can have three primary partitions and one extended partition. Inside the extended partition, you can have up to 12 logical partitions — think of an extended partition as just a cardboard box that contains the logical partitions. Logical partitions hold data; extended partitions hold logical partitions.

				Because we can’t predict what software you want to install, we recommend having at least 10GB of space available for your Linux installation. More is always better because it gives you more room for downloads and even more programs, and, at the very least, you can install everything from this book’s companion DVD-ROM into that 10GB.

				Make a note of the partition you dedicate to Windows and the one you dedicate to Linux. Jot down which hard drive each partition is on (the first, second, third, and so on) and the number of each partition on the disk (first, second, and so on). You need this information when you’re installing Linux.

				[image: remember.eps] You are not limited to a dual boot. You can have three or more operating systems on the computer if you have room.

				Partitioning an existing hard drive for a dual boot

				If you aren’t starting from scratch for a dual boot, you probably need to make changes to your current installation. Before you change anything, be sure you collect some important information about your current setup — in particular, these two major things: (a) whether you have any unpartitioned space left on your hard drive(s) and (b) if you do, how much.

				If you discover at least 10GB of unpartitioned space, you can skip straight to the “Double-Checking Hardware Compatibility” section later in this chapter. Otherwise, check out the “Making space” and “Defragmenting files” sections to make space for Linux.

				[image: remember.eps] You probably want more than 10GB of space. For example, if you download lots of multimedia content, you’ll quickly eat up whatever was left after you installed your software. Practically speaking, 20GB might be a better amount to shoot for — at minimum.

				Peeking at your partitions in Windows Vista

				The Windows Vista operating system is more security minded than previous versions of Windows. No surprise that you have to use an account with administrative privileges to follow the steps. After you’ve logged into such an account, do the following:

				 1. Open the Control Panel by choosing StartControl Panel.

				 The Vista Control Panel opens.

				 2. Select Classic View if necessary.

				 3. Double-click Administrative Tools.

				 The window displays the various administrative tools available in Vista.

				 4. Double-click Computer Management.

				The window displays the various tools available in Vista to manage your computer. (You may have to click Continue to get to this dialog box.)

				 5. In the left pane, select Disk Management.

				 The Disk Management tool opens (see Figure 2-2).

				
					Figure 2-2: 
The Windows Vista Disk Manage-ment tool.

				

				[image: 467015-fg0202.eps]

				If you look through the Disk 0, Disk 1, and Disk 2 listings, you see that one of the boxes says C: (which may be hauntingly familiar to Windows veterans). That’s the Vista installation. You may also see some boxes that say Unallocated. They are free space that isn’t being used for anything.

				If you find an unallocated partition of 10GB or larger, make a note of which disk this partition is on and the numbered partition it occupies on that disk. You need that information to install Linux in Chapter 3.

				[image: warning_bomb.eps] If a tool says a partition cannot be resized, don’t count that space toward your Linux installation. Do not try to resize Windows Vista partitions unless a tool specifically states that it can safely do so. You may damage the partition so Vista can’t read it.

				Peeking at your partitions in Windows 2000 and Windows XP

				The Windows 2000 and XP operating systems only allow certain accounts to control and secure the files and folders; to get information about the computer’s disk-space usage, first you have to be logged on as the Administrator (or use an account that has administrative permissions). After you log on, follow these steps:

				1. Open the Control Panel by choosing StartSettingsControl Panel.

				 2. Open the Administrative Tools folder and double-click the Computer Management icon.

				 3. In the left pane of the Computer Management application, click the Disk Management folder icon.

				 Within a few seconds, the right pane displays the current status of the storage devices on your computer, such as the hard drive(s), CD drive(s), DVD/CD drive(s), and so on. Figure 2-3 shows the Windows XP Disk Management display; Windows 2000 users see a nearly identical view.

				The important thing to look for here is the word Unallocated in the Disk listing. Unallocated partitions are not assigned to any operating system and are available for use in your Linux installation. Look in the Capacity, Free Space, and % columns. Here you can see how much space you’ve already used in each partition and how much you have available.

				If you do find an unallocated partition, and it’s 10GB or larger, you’re all set. Make a note of which disk this partition is on and what its partition number is on that disk. You use that information when you install your Linux distribution in Chapter 3.

				
					Figure 2-3: Disk Manage-ment information as seen in the Windows XP Computer Manage-ment tool.

				

				[image: 467015-fg0203.eps]

				Peeking at your partitions in Windows 98

				Even though Microsoft no longer supports Windows 9x, an old computer that’s running Windows 98 can make a good Linux box. Unfortunately, Windows 98 doesn’t provide a graphical tool. Instead, Win98 uses FDISK, a command-line tool that indicates the partitions on your hard drive.

				[image: warning_bomb.eps] Be very careful in FDISK. You can wipe out your data if you make any changes with it. When you’re exiting the program, be sure not to save any changes.

				To find out the details about a computer’s hard drive in Windows 98, follow these steps:

				 1. Open an MS-DOS prompt window by choosing StartProgramsMS-DOS Prompt.

				 2. Type FDISK and press Enter.

				 In Windows 98, you can enter FDISK in uppercase, lowercase, or any mixed case you like as long as you spell FDISK correctly!

				 You’re very likely prompted to display large “disk” (drive) information — “large” is relative to what was a big hard drive at the time of Windows 98, which means a drive larger than 512MB. If you don’t see the prompt, skip to Step 4, and the FDISK menu options will be similar to Figure 2-4.

				 3. If you see the large disk prompt, choose Y at this prompt and then press Enter.

				 The FDISK menu options appear, as shown in Figure 2-4.

				
					Figure 2-4: FDISK menu options.

				

				[image: 467015-fg0204.tif]

				 4. Display the current drive-partition information.

				 If you have more than one hard drive in your computer, FDISK displays a fifth menu choice so you can change between disks.

				[image: tip.eps] Here’s how to use the fifth menu choice to change to another disk:

				a. Type 5 and press Enter.

				 The FDISK screen displays all the hard drives in your system.

				b. Type the number of the disk you want and then press Enter.

				 The top of the FDISK menu screen displays the number of the drive that FDISK is working with.

				 5. To display partition information for the disk number displayed, type 4 and press Enter.

				 Figure 2-5 shows an example of the Display Partition Information screen within FDISK.

				 Figure 2-5 indicates that no free, unallocated disk space is available on the drive. If the disk had unpartitioned space, FDISK would display how much.

				 If you have an extended partition on the disk, you’ll have to dig deeper.

				
					Figure 2-5: Partition information in FDISK.

				

				[image: 467015-fg0205.tif]

				 6. To view the logical partitions within the extended partition, select the EXT DOS entry and press Enter.

				 You can tell whether there’s free space by totaling the Usage percentages for the drive.

				 • If the total is 100 percent, no space is available.

				 • If you have 10GB or more available, you have enough space.

				Making space

				Ultimately you may have to resize your partitions — for one of several reasons:

				You may have some unallocated space but less than 10GB of it.

				You may have 10GB of unallocated space, but it’s broken up into numerous pieces across your drives and needs to be consolidated.

				You may not have any unallocated space at all (the most common reason).

				In all these situations, you need to move data around to make room — not only to install Linux but also to store any files you want to keep in your Linux filesystem.

				The key is to determine if you have extra space available on your existing C: drive that you can convert into a separate partition. All the Windows operating systems allow you to easily see how much space is available on the C: drive.

				Windows XP, 2000, and Vista provide that information in the Computer Management tool; see the “Partitioning an existing hard drive for a dual boot” section, earlier in this chapter.

				If you’re bringing a venerable Windows 98 and 95 machine back to dual-boot life, use the Computer Management tool this way:

				 1. Double-click My Computer to open the Computer Management tool.

				 2. Choose ViewWeb Page.

				 3. Highlight your first drive.

				 You see something like what is shown in Figure 2-6.

				
					Figure 2-6: Here’s how much disk space is available on this Windows 98 user’s C: drive.

				

				[image: 467015-fg0206.tif]

				Determining how much space is enough for your Windows setup — you don’t want to shrink it so much that you run out of space in Windows — also involves taking a look at how you use your machine. Again, if you download and save a lot of multimedia stuff, it’s wise to keep enough room around to accommodate your downloading habit.

				If you find that your Windows drives are all too full and you have no room to spare (or you download and save too many audio, video, or graphics files), it may be time to save some of your files to CDs or DVDs so you can delete them from your hard drive. The other option is to add a second drive to the computer — if you’re not comfortable doing this yourself, many stores will install a drive for you for a fee.

				Defragmenting files

				During the normal course of using your workstation, the Windows system writes pieces of files at random places on the hard drive. This can spread data out over the entire disk. Before you split the hard drive into partitions, you need to ensure that you don’t lose any of the data that Windows strewed around the drive — and that includes both system and data files.

				To make a cleanly partitioned hard drive, first you’ll need to make sure that all your Windows data is moved toward the beginning of the hard drive. This is commonly done using a defragmenting tool.

				Defragmenting is a common process in the Windows world. It’s the process of realigning how files are stored on the hard drive. As Windows creates and removes files, file data gets split into various blocks scattered around the hard drive. Defragmenting reassembles the blocks so they form contiguous files, and puts those files in an equally contiguous area near the beginning of the hard drive area.

				[image: tip.eps] All versions of Windows include a utility for defragmenting the hard drive. You can get to the defragmentation utility from the Computer Management window. Just select the Disk Defragmenter option.

				In Windows Vista, disk defragmenting happens behind the scenes, without any indication of what’s going on. Windows XP provides a handy defragmenter window that shows progress as files are moved about, as shown in Figure 2-7.

				
					Figure 2-7: 
The Windows XP Disk Defrag-menter utility.
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				Figure 2-8 shows the Disk Defragmenter in Windows 98.

				[image: tip.eps] Often it takes more than one pass to get all the files into a common area. After defragmentation is complete, your files are in a contiguous area at the beginning of the disk space — and you’re ready to partition the hard drive as part of the Linux installation.

				
					Figure 2-8: 
The Windows 98 Disk Defrag-menter utility.
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				Double-Checking Hardware Compatibility

				If you’re installing Linux on hardware you already own, just give it a try and then see what does and doesn’t work. Parts of this section can help you out; they address fixing general hardware problems. Other chapters address more specific hardware issues such as sound cards (Chapter 13), wireless cards (Chapter 9), and so on. If you run into trouble, start in the specific sections dedicated to particular tasks, and then come here for more general help if you still haven’t solved the problem.

				The biggest problem areas are wireless cards and the very latest whiz-bang multimedia hardware — such as fancy new versions of video cards, sound cards, and image scanners. You can check hardware compatibility lists before purchasing new hardware, but they’re of limited use because the hardware world changes so quickly. If you’re interested in looking at a general list, go to the Red Hat Enterprise Linux listings at http://hardware.redhat.com/hcl/. (There’s no official Fedora list.) Keep in mind that this list focuses on business equipment, so just because you don’t see something listed there doesn’t mean it’s not supported.

				[image: tip.eps] Don’t worry about whether particular devices have been Certified (heavily tested to make sure they work properly). Supported and Compatible are fine most of the time for a home user. Ultimately, the best way to tell whether a piece of hardware is supported is to do a Web search. Go to www.google.com/linux and do a Web search on the make and model of the hardware; include the word Linux in the search phrase. For example, you can search on “Innovision DX700T Linux” to find out how other people are faring with this particular brand and model of hardware. (No endorsement of any hardware mentioned as examples is implied here, of course.) Such a search is likely to show you what problems and successes people have run into with that particular piece of hardware.

				[image: tip.eps] If even thinking about computer hardware gives you dizzy spells, don’t worry; you can find plenty of information on the Internet. A great place to start is www.tomshardware.com. Other places to look for information on how various devices work in Linux include the following:

				Other Linux-oriented Web sites: In particular, the generic Linux hardware list at www.tldp.org/HOWTO/Hardware-HOWTO/.

				Vendor Web sites: Many hardware vendors support Linux, but they don’t make it easy to find information. In general, go to the vendor’s forum for the piece of hardware, the FAQ for the hardware, or follow the Support links to look for downloads for Linux. Don’t download what you find if there are downloads. The point is to look and see whether they exist. The driver (the software that tells the operating system how to use the hardware) for download might actually be included in your Linux installation. Only download the driver from the vendor if this is the only way you can get it.

				[image: tip.eps] If worst comes to worst, you might not find any information on the hardware in question involving Linux. However, this doesn’t mean that the hardware won’t work. Try it anyway if you already have the item. You may find that it works fine. Or you might not be able to use the very latest features, whereas the rest works just fine (for example, with a latest-generation video card, the newest fancy features might not work, but you can still use it as a generic SVGA at the very least).

				The dreaded manuals: When possible, keep your computer manuals (especially those for your video card and monitor) handy, just in case you need them for answering a question asked by the installer (most Linux users don’t have to deal with this scenario, but some do).

			
				Laptop considerations

				The current distributions of Linux do very well on relatively new notebooks and laptops. (See www.linux-laptop.net for an excellent research site on how Linux gets along with various makes and models.) If your laptop is a common brand, you shouldn’t encounter any problems installing Linux. However, laptops often contain WinModems. (Hardware labeled with the Win prefix is only for Windows, so it can’t figure out what to do with Linux.)

				If you plan to purchase a laptop for Linux, check out its modem and other hardware (such as network cards) to make sure they’re not Win-branded. If the built-in or default hardware for the laptop is Win-labeled (or you discover, while researching the machine, that it contains a Win product, even one that isn’t properly labeled), you might be able to switch the offending hardware for a PCMCIA (Personal Computer Memory Card International Association) card. This is a standard for laptops, and provides a way to plug in additional feature cards. Most current laptops contain at least one PCMCIA card slot to give you a place to slip in a PCMCIA card modem, network card, or combo modem-network card. As long as you stick with a common brand of PCMCIA card, it should work well with Linux.

			

				If you need to find out exactly what hardware is in your machine, you have the following options:

				Use an existing operating system to document your hardware. If your computer is already running Windows, you can collect a lot of information from the Windows environment. Use one of the following methods, depending on your system:

				 • In Windows 98: Choose StartSettingsControl PanelSystemDevice Manager to access the dialog box shown in Figure 2-9.

				 • In Windows XP: Right-click the My Computer desktop icon, and select Manage to open the Computer Management dialog box. Then choose the Device Manager menu to access the list of hardware installed on your machine (as shown in Figure 2-10).

				[image: tip.eps] You can double-click each item within the Device Manager to display the corresponding details.

				 • In Windows Vista: Choose StartControl PanelDevice Manager to browse your hardware. A warning dialog box will appear; when it does, click Continue.

				Download a hardware-detection tool. If you don’t have any diagnostic tools, you can download various hardware-detection tools, such as Dr. Hardware, from the Internet. The Dr. Hardware tool contains lots of information about what’s inside your machine. This tool is shareware, and the usage and fee information is available from the Gebhard Software Web site at www.dr-hardware.com.

				
					Figure 2-9: 
In Windows 98, the Device Manager gives you information on the hardware you’ve installed.
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					Figure 2-10: 
The Windows XP Device Manager.

				

				[image: 467015-fg0210.eps]

				Gather information by reading the screen when the computer starts. If your system doesn’t contain any operating systems and you don’t have any of your system’s documentation, you can resort to reading the screen as your computer starts. On some systems, the video information is displayed from the BIOS as the computer boots. You may have to reboot several times to read the information if it goes by too fast. Also, some systems display the PCI components and their settings as the system is starting up. You may have to reboot several times to gather all the information.

				[image: tip.eps] You can try pressing the Pause-Break key on your keyboard (it should be near the Scroll Lock key) to freeze the scrolling during boot. You can then unfreeze it by pressing any key when you have finished reading.

				Access the Basic Input/Output System (BIOS) information. Stored in a small area of memory and retained by a battery, this is sometimes referred to as CMOS (Complementary Metal-Oxide Semiconductor), which indicates the type of computer chip that can store and retain information. The amount of information stored in the BIOS can range from very little to quite a lot. Some newer systems may display several screens of BIOS information about the computer’s hardware.

				If you choose to access the BIOS, make sure you do so before any operating systems load. Most manufacturers indicate the keyboard key (or key sequence) that gets you into the BIOS (or Setup) on-screen when the system is starting up — for example, Press Del to enter Setup. If you can’t find the keyboard sequence, check the manufacturer’s Web site. After you’ve entered the BIOS, you typically navigate around with the arrow keys, Tab key, or Enter key. Some BIOS environments also use the function keys; look for a list of function-key options at the top or bottom of the screen.

				[image: tip.eps] Be especially leery of labels on hardware boxes and Web sites that include the term Win (as in Windows). These components, such as WinModems, rely on Microsoft Windows to be able to function — even worse, the packaging may show nothing that suggests this limitation. Only a very slight chance exists that you can find a Linux driver for Win hardware. If you do find one, copy it to a storage device such as a CD or flash drive before you install Linux. If you can’t find a driver and you need to use a modem, put down a little cash and get a modem that is supported properly. (For more information about WinModems in particular, see Chapter 8.)

				Finally, Before You Get Started

				The bootable first CD or DVD is the final thing you need to have handy before proceeding to install Linux. This book’s DVD contains ISO images of both the Ubuntu LiveCD and the Fedora full distribution DVD. You need to copy these disc images to your hard drive before you burn them onto separate bootable CD or DVDs. If your computer doesn’t have a DVD-ROM drive capable of burning discs, see Appendix B for various other options.

				Now, before you go any further, there’s one more thing we need you to do: Make sure you have access to help from the Linux online community. Go to the following sites and bookmark them so you can easily reference them if you need help:

				The Ubuntu Project: http://www.ubuntu.com

				The Fedora Project: http://fedoraproject.org

				The gOS Project: http://www.thinkgos.com

				The Fedora Project Wiki: http://fedoraproject.org/wiki/

				 A wiki is a Web page (or collection of Web pages) maintained collectively, where anyone can make changes (or a group of designated people can, depending on how the wiki is set up). Wikis are becoming popular for generating community-based support sites because anyone with the desire to contribute can pitch in with a minimum of hassle.

				The Ubuntu Project Wiki: https://wiki.ubuntu.com

				LinuxQuestions.org: linuxquestions.org

			

		

	
		
			
				Chapter 3

				Installing Linux

				In This Chapter

				Considering some last-minute issues before installation

				Installing Ubuntu from a LiveCD

				Installing Fedora as a personal desktop

				Booting Fedora for the first time

				Do, or do not. There is no “try.”

				— Yoda, The Empire Strikes Back

				No longer are arcane glyphs and complex sorcerer’s spells required to install Linux. The graphical installation is now quite easy to perform and will be familiar to you if you’re coming from another graphical operating system, such as Microsoft Windows. This chapter provides the details.

				The installer is actually pretty smart. You may find that you don’t see exactly the same screens that we show in this chapter. If you see something unfamiliar or don’t see a screen that we cover here, don’t panic. The installer is just adjusting what it offers based on the hardware in your system and what you choose to install.

				[image: remember.eps] In this chapter, we show you how to install a Linux desktop on your personal computer. If you want to install a Linux server on your network, plenty of other books focus on servers. It is just not possible to cover both desktop and server functions to a satisfying depth in a book of this size.

				Things to Consider Before You Begin Installation

				There are two ways you can install Linux from the DVD-ROM included with this book:

				Copy the Ubuntu LiveCD ISO image from the DVD-ROM, burn it to CDs, and then boot from the CDs to install Ubuntu.

				Copy the Fedora full installation DVD image from the DVD-ROM, burn it to CDs, and then boot from the CDs to install Fedora.

				To begin the installation from the CD-ROMs that you create from the ISO image, you may first need to change your system to start (that is boot) from a CD-ROM. Many systems today are configured to do this already, so you may not need to make any changes. For some systems, you need to press a key during the boot process to bring up a menu, which allows you to select which device to boot from. If your boot screen doesn’t list the key to press, consult your system’s owner’s manual for more information.

				In this chapter, we concentrate on three different installation methods — installing Ubuntu from the LiveCD image, installing Fedora from an installation DVD-ROM, and installing Ubuntu using the Wubi package. We selected these methods for two reasons:

				The Ubuntu LiveCD installation and the Fedora full-installation methods represent the two main ways to install most Linux systems.

				Covering the installation of every Linux distribution in existence would make this book into a set of encyclopedias.

				Once you get the hang of installing Linux using these methods, you can tackle just about any Linux installation out there.

				[image: remember.eps] If you’re installing another version of Ubuntu or Fedora, or a different distribution of Linux altogether, your screens will look different from what is shown in this book. Each Linux distribution’s installation routine covers the same basic tasks, but the specific actions may be presented in a different order, or they may be customized to look different on-screen. For example, one distribution may present account creation before disk partitions; another may reverse the order of those two topics. Most distributions go through the same basic choices, so reading this chapter could still be helpful for something other than Ubuntu or Fedora.


				Dealing with damaged CDs or DVDs

				If your CDs or DVD appears to have a problem, what you do next depends on where you got the DVD or CDs. If the DVD came with this book, contact Wiley Customer Care at 877-762-2974 to get the disc replaced. Do not contact Red Hat’s technical support to have the DVD replaced in this case.

				On the other hand, if you burned your own CDs or DVD, you may be experiencing one of two different problems. First, the burn may have become corrupted; to solve this problem, try burning the disc again at a slower speed. If the newly burned disc also fails the media check, the file(s) may have become corrupted during download. To solve this problem, download the disc image again.



				Installing from an Ubuntu LiveCD

				The Ubuntu installation process is one of the simplest in the Linux world. Ubuntu guides you through all the steps required to set up the system, and then installs the entire Ubuntu system without prompting you for too much information.

				You can start the installation process from two locations in the LiveCD:

				Directly from the boot menu without starting Ubuntu

				From the Install desktop icon after you start the Ubuntu system

				Both locations start the same installation process, which guides you through seven steps of options.


				Burning your image

				The Ubuntu LiveCD and Fedora full installation supplied on the DVD-ROM included with this book are ISO image files. An ISO image file is a copy of a CD-ROM saved as a file. This is a common format used for distributing Linux distributions.

				The trick is getting the ISO image burned onto a CD-ROM that you can boot from. You can’t just copy the file over, you must use a CD-burning software package that can burn ISO images. Consult the directions for your CD-burning software to find out how to burn an ISO image to a CD-ROM disk.

				If your particular CD-burning software package doesn’t burn CD images, Ubuntu recommends InfraRecorder (infrarecorder.sourceforge.net), free CD image-burning software.



				When you have a LiveCD in your hand, you can start the installation process. Just follow these steps:

				1. Place the Ubuntu LiveCD in the CD tray of your computer, and restart your computer.

				 Your computer boots from the Ubuntu LiveCD, and after you select the language you want to use, the main Ubuntu LiveCD menu appears, shown in Figure 3-1.

				 2. From the menu, choose either to install Ubuntu directly (Install Ubuntu) or to try Ubuntu first by running it from the LiveCD (Try Ubuntu without Any Change to Your Computer).

				 The great feature about the LiveCD is that you can test-drive Ubuntu without having to mess with your hard drive — which can give you an idea of what will work and what won’t. After you’ve completed your test drive, if you decide to install Ubuntu, just click the Install icon on the desktop.

				
					Figure 3-1: 
The Ubuntu LiveCD boot menu.

				

				[image: 467015-fg0301.tif]


				 When you start the Ubuntu installation, the first window you get is the Language window.

				 3. Select the language to use for the installation, then click Forward.

				 This selects the language Ubuntu uses to display text messages used during the installation process, plus sets the default language used when the operating system runs.

				 Choosing a default language doesn’t necessarily mean that all applications running on the system will use that language. Each individual application may or may not detect the default language configured in Ubuntu.

				 The second window in the installation process allows you to select the time zone for your area.

				 4. Select a time zone and then click Forward.

				 This window allows you to select your location via either the map or the drop-down menu. Although selecting the time zone from the graphical map sounds like a good idea, it can often be a challenge, depending on how many cities Ubuntu recognizes around your particular city.

				 Next in the installation process is identifying the keyboard you’ll use with the Ubuntu system. While this may sound like a simple option, it can get complicated if you have a keyboard that includes special keys. Ubuntu recognizes hundreds of different keyboard types, and it lists them all in the keyboard selection window.

				 5. Select a keyboard, then click Forward.

				 The Keyboard configuration window lists the different types of keyboards commonly used based on your country. Ubuntu provides a suggested option for you based on what it detects as your keyboard. This may or may not be right. If you want to fine-tune things, the lower portion of the window allows you to experiment. On the left side is a list of countries; on the right side is a list of the different known keyboard types used in the country selected. Select your country from the left-side list first; then select your keyboard type from the right-side list.

				 You can click in the right-side list and start to type the name of your keyboard type to jump quickly to that selection.

				 Under the two listings is an area where you can test the keyboard selection. Just type any special or unique characters available on your keyboard to see whether the setting you selected produces the proper characters.

				 The next step in the installation is quite possibly the most important, and the most complicated. You tell the Ubuntu installer exactly where to place the Ubuntu operating system on your system. One bad move here can really ruin your day.

				 The exact partition window you get during the installation depends on your hard drive’s configuration. If you went through the steps in Chapter 2, you should be all set for this step. Figure 3-2 shows an example of what the partition window looks like.

				 6. Select a disk setup method and then click Forward.

				
					Figure 3-2: 
The Ubuntu disk partition window.

				

				[image: 467015-fg0302.eps]


				 The Ubuntu disk partition window starts out with at least two possible selections:

				 • A guided partition to install Ubuntu on the entire hard drive: By default, Ubuntu offers a guided partition where it automatically reformats the entire hard drive on the system for Ubuntu. If you want to run an Ubuntu-only workstation, this is the quickest and easiest way to go. If you select this method, skip to Step 11.

				 Be careful — this is the default installation option! When you choose to install Ubuntu on the entire hard drive, any previously installed operating system (and data) will be removed. Be sure to back up any important files you have before you do the Ubuntu installation.

				 • A manual partition to create your own partitions: If you select the manual partition process, Ubuntu turns control of the partition process over to you. It provides a partition utility, shown in Figure 3-3, for you to create, edit, or delete hard-drive partitions. The manual partition utility displays the current hard drives, along with any existing partitions configured in them. Each hard drive appears as a separate item in the partition listing and is assigned a device name (such as sda for the first hard drive and sdb for the second hard drive). You can manually remove, modify, or create individual partitions on any hard drives installed on the system.

				
					Figure 3-3: 
The Ubuntu manual partition utility.
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				[image: warning_bomb.eps] If you choose to partition an existing operating system, remember that bad things can (and often do) happen. Even though you plan on keeping the existing operating system, it’s a good idea to make a complete backup of your existing operating system before performing the partition process.

				 If you’re performing a manual partition, continue with Step 7.

				[image: remember.eps] Be sure you remember your disk-space requirements (determined in Chapter 2) to use here! We recommend at least 10GB of space for a minimal Ubuntu installation, 20GB would be better if you’re planning on saving lots of image or audio files.

				 7. If you’re performing a manual partition, click the Edit Partition and Delete Partition buttons to manipulate the existing partitions on your hard drive.

				 To resize an existing Windows partition, select the partition from the partition list, and then click the Edit Partition button. You can then resize the partition to the amount you want to free up space (make sure you freed up the space as shown in Chapter 2) to create a new partition.

				 8. When you have empty space on the hard drive, or if you have a second hard drive, click the New Partition button to create the new partition.

				 The Create Partition window appears, allowing you to select the size of the new partition. You can add the new partition to the empty space on the first hard drive, or add it to the second hard drive.

				 9. Select a filesystem for your Ubuntu partition in the Create Partition window.

				 Part of the manual partition process is to assign a filesystem to each partition. A filesystem is a method used for storing and accessing files on the partition; lots of different filesystem formats are available. Unlike some other operating systems, Ubuntu supports several different filesystems. Table 3-1 shows the filesystem types available for you when creating disk partitions in Ubuntu.

				
					
						
								
								Table 3-1 Ubuntu Partition Filesystem Type

							
						

						
								
								Partition Type

							
								
								Description

							
						

						
								
								ext3

							
								
								A popular Linux journaling filesystem (more about that in a minute) that is an extension over the original Linux ext2 filesystem.

							
						

						
								
								ext4

							
								
								The newest Linux journaling filesystem that makes improvements over the Linux ext3 filesystem.

							
						

						
								
								ext2

							
								
								The original non-journaling Linux filesystem.

							
						

						
								
								ReiserFS

							
								
								The first journaling filesystem supported in Linux.

							
						

						
								
								JFS

							
								
								The Journaled filesystem, created by IBM and used in AIX UNIX systems.

							
						

						
								
								XFS

							
								
								A high-performance journaling filesystem created by Silicon Graphics for the IRIX operating system.

							
						

						
								
								FAT16

							
								
								Older Microsoft DOS filesystem.

							
						

						
								
								FAT32

							
								
								Newer Microsoft DOS filesystem compatible with Microsoft Windows.

							
						

						
								
								swap area

							
								
								Virtual memory area.

							
						

						
								
								Do not use

							
								
								Ignore the partition, such as if you’re going to install another operating system on it later.

							
						

					
				



				[image: technicalstuff.eps] The most common partition type (and the default used by the Ubuntu guided methods) is the ext3 format. This format provides Ubuntu with a journaling filesystem that records file changes in a log file before it attempts to commit them to the disk. If the system should crash before it can properly commit the data, the filesystem uses the journal (that is, the log file) to finish committing the pending files to disk; then it returns the disk to a normal state. Journaling filesystems greatly reduce file corruption in Linux.

				 10. If you’re performing a manual partition, select the mount points for the partitions in the Create Partition window.

				 Ubuntu handles hard drives by plugging them into specific locations in the virtual filesystem (see Chapter 6). So, after you select a filesystem format for the partition, Ubuntu wants to know where to place the new partition in the virtual filesystem (called mounting). Table 3-2 lists the possible locations.

				
					
						
								
								Table 3-2 Mount-Point Locations for Your Filesystem

							
						

						
								
								Location

							
								
								Description

							
						

						
								
								/

							
								
								The root of the Linux virtual filesystem.

							
						

						
								
								/boot

							
								
								The location of the Linux kernel used for booting the system.

							
						

						
								
								/home

							
								
								User directories for storing personal files and settings for individual applications.

							
						

						
								
								/tmp

							
								
								Temporary files used by applications and the Linux system.

							
						

						
								
								/usr

							
								
								A common location for multiuser application files.

							
						

						
								
								/var

							
								
								The variable directory, commonly used for log files.

							
						

						
								
								/opt

							
								
								Optional package-installation directory for third-party applications.

							
						

						
								
								/usr/local

							
								
								A common alternative location for installations of optional multiuser packages.

							
						

					
				



				 If you create just one partition for Ubuntu, you must mount it at the root mount point (/). If you have additional partitions available, you can mount them in other locations within the virtual filesystem by specifying them individually. Be careful, as you need to make sure you leave enough disk space for each mount point. For example, the /home mount point will contain all of the files used by individual users on the system. That could be a lot if you store lots of files.

				[image: tip.eps] Don’t forget to allocate a partition for the swap area, even if you already have lots of physical memory installed on your system. The standard rule is to create as large of a swap area as you have physical memory. Thus, if you have 2GB of physical memory, create a 2GB partition and assign it as the swap area.

				 Up next in the installation process is the login ID window, shown in Figure 3-4.

				
					Figure 3-4: 
The login ID window.

				

				[image: 467015-fg0304.eps]

				 11. Create a login ID, then click Forward.

				 The login user ID you create in this process is somewhat important. Unlike some other Linux distributions, the Ubuntu distribution doesn’t use an administrator login account (usually called root in the UNIX/Linux world). Instead, Ubuntu gives normal user accounts the option of belonging to a group of administrator accounts. Members of such groups can become temporary administrators on the system (see Chapter 18).

				 Having an account with administrative privileges is important, as the administrator account is the only account that’s allowed to perform most system functions, such as changing system features, adding new devices, and installing new software. Without an administrative account, you won’t be able to do much of anything new on the system.

				 This window is also where you assign the computer name. Ubuntu uses this name when advertising its presence on the network, as well as for referencing the system in log files. You should select a computer name that’s unique on your network. If your network is on a domain, consult with your network administrator.

				 The next step of the installation is for a relatively new feature in the Ubuntu installer. It’s the Migrate Documents and Settings window, which may or may not appear next in your installation process, depending on what your original system was before the Ubuntu installation.

				 The Migrate Documents and Settings window appears if you’re making the transition from an existing Windows or Linux partition to an Ubuntu partition. The goal of the Ubuntu Migrate Documents and Settings feature is to enable a seamless transition from a Microsoft Windows or other Linux distribution workstation to an Ubuntu workstation. It’s an aggressive feature in Ubuntu to allow current Windows users an easy path to migrate to Ubuntu.

				 12. Select Migrate Documents and Settings, then click Forward.

				This step of the installer looks in the hard-drive partitions you’re replacing; it checks for any existing Windows or Linux partitions. If it finds them, it offers to help migrate any user accounts to the Ubuntu environment.

				 The basic idea of the tool is that it looks for the Documents and Settings folder in an existing Microsoft Windows installation — or home folders in an existing Linux installation — and then attempts to duplicate that environment in Ubuntu. If any users are configured, the Migrate Documents and Settings window displays the individual users, along with folders containing data for each user. It allows you to select which users — and which folders — to migrate. Currently the Windows user features that Ubuntu attempts to migrate are

				 • Internet Explorer bookmarks

				 • Files in the My Documents folder

				 • Files in the My Pictures folder

				 • Files in the My Music folder

				 • Wallpaper saved by the user

				[image: warning_bomb.eps] Although this feature is useful, don’t rely on it to work properly. If you’re migrating a Windows workstation to an Ubuntu workstation, it’s always a good idea to make a copy of your important data before starting the migration process.

				 13. Review your Options on the final screen.

				 The final step in the installation process produces a window that lists all the features you selected in the previous installation windows. At this point, you have the option to backtrack to a previous installation option window and modify your selections.

				 Pay close attention to the disk-partition settings; when you click the Install button, those become permanent.

				 14. Click the Advanced button to check other options.

				 The Advanced Options window opens, as shown in Figure 3-5.

				
					Figure 3-5: 
The Advanced Options window.

				

				[image: 467015-fg0305.eps]

				 The Advanced Options window allows you to customize three additional features in Ubuntu:

				 • The boot loader: When Ubuntu installs on a workstation, it can provide its own boot loader. The boot loader is responsible for starting the operating system. When you have a Windows operating system installed, Windows provides its own boot loader.

				 Ubuntu can replace the Windows boot loader with the Grand Unified Bootloader (GRUB) program. GRUB is the standard boot loader used in Linux systems; it can start not only Linux systems but also many other operating systems, including Windows.

				 The GRUB bootloader can be loaded in the Master Boot Record (MBR) of the first hard drive (called hd0 in Ubuntu), or in a multiple hard-drive system, it can reside on the hard drive that contains the Linux partition.

				 The Advanced Options window allows you to change the default setting for GRUB. By default, Ubuntu enables GRUB and installs it in the MBR of the first hard drive. This is recommended to boot Ubuntu; it is also recommended if you have a dual-boot Windows/Ubuntu setup. If you keep the Windows boot loader, you won’t be able to boot directly into Ubuntu.

				 • The package survey: The package usage survey retrieves some non-personal information about your setup (such as the CPU type, amount of memory, amount of hard-drive space, and what installation method you used) and sends it to a central repository for statistical purposes. You can view the current package usage survey results by going to http://popcon.ubuntu.com. Several different tables and graphs show the current survey totals.

				 • The network proxy: The final feature in the Advanced Options window is to set a network proxy server. Some local networks (especially those in businesses) must filter any outgoing network traffic to restrict the Web sites that employees can access. This is done using a network proxy. The firewall blocks all normal HTTP access from the network, but the network proxy can receive HTTP requests, then block the unacceptable ones, and forward the allowed ones. This gives a company total control over what their employees can and can’t access on the Internet from the corporate network.

				 If your Ubuntu workstation is on a network that uses a network proxy, you must configure that feature here for your Internet access to work properly.

				 When you’ve finished setting any advanced options, you’re ready to start the installation.

				 15. Click Install on the Options screen.

				 After starting the installation, there’s nothing more for you to do other than sit back and watch things happen. The Ubuntu installer takes over, creating the disk partitions you specified, and installing the entire Ubuntu operating system.

				After the Ubuntu system is installed on the hard drive, the installation program prompts you to reboot. The next time your system boots, you’ll be in Ubuntu-land! If you opted to keep your Windows partition, a nice menu appears when you boot, allowing you to select whether to boot using the Windows partition or to boot using the Ubuntu partition.

				[image: tip.eps] Ubuntu also provides a unique way to run the LiveCD system with the Windows Ubuntu Installer (Wubi). If you insert the Ubuntu LiveCD while in a Windows session, you’re prompted to install Ubuntu as a Windows application. This creates a full Ubuntu installation within your Windows system, and allows you to dual-boot between Windows and Ubuntu. However, this method is not intended to be used as a full Ubuntu installation; it’s not as reliable or as quick as a normal Ubuntu installation.

				Installing Fedora

				When you install from a full core Linux distribution, you’re in for quite a surprise.

				You have a lot of choices to control just what software the installation process installs.

				This section walks you through the graphical Fedora installation process. If you can’t use the graphical installer for some reason (if Linux doesn’t support your video card, for example), follow the text-based installation instead. The steps are the same, it’s just not as pretty, and you don’t get all the options that are available in the point-and-click version.

				[image: tip.eps] The graphical interface is designed to work with a mouse to select options. If you don’t have a mouse, you can use the keyboard to navigate around the screens. In most places, the Tab key or the arrow keys advance you to the next option, the spacebar toggles options off and on, and the Enter key accepts the choices and moves to the next screen. In most screens, if you want to change a previous setting, a Back button is available to navigate to earlier selection screens. If you want more information about the installation process, click the Release Notes button at any time.

				If you’re using the Fedora 11 full installation DVD image that came with this book, use an image-burning software package to create the installation DVD. The free isorecorder package can also burn DVD images. After you have the Fedora 11 installation DVD, follow these steps:

				 1. Place the DVD in your DVD-ROM drive and reboot your system.

				 A number of boot options appear, as shown in Figure 3-6. Here’s a rundown of each one:

				 • Install or Upgrade an Existing System: The first (default) option in the graphical interface is for installing Fedora for the first time or for upgrading an existing version of Fedora Linux.

				 • Install System with Basic Video Driver: This option allows you to use a generic video driver if Fedora can’t properly detect the video card used in your system.

				 • Rescue Installed System: This option is actually not used for installing Linux. Instead, you use it to boot into rescue mode if there’s something wrong. (See Chapter 4 for more on rescue mode.)

				• Boot from Local Drive: This is also not an installation option. Selecting this menu item lets you boot from a hard drive in case your boot menu breaks after installation.

				
					Figure 3-6: 
The initial Fedora installation screen.

				

				[image: 467015-fg0306.tif]

				 2. Select Install or Upgrade an Existing System and press Enter.

				 The Fedora graphical installation process starts, which causes many lines of information to scroll past as the installer launches.

				 If you downloaded the full version of Fedora and burned it onto CDs or a DVD yourself, the CD Found (media-check) screen appears. This screen allows you to check the integrity of the media that you’re using to install Linux. If this is the case, we recommend taking the time to perform this test personally on all the CDs or the DVD you downloaded. It’s best to know now whether one of them is damaged or incomplete.

				 Whether or not you check your media, the initial Fedora installer screen eventually appears.

				 3. When you’re ready to leave the initial Fedora installer screen, click Next.

				 The initial screen disappears and is replaced by the language-selection screen.

				 4. Select your language and click Next.

				 The keyboard-configuration screen appears next.

				 5. Choose your keyboard configuration and click Next.

				 Different languages arrange the keys differently on keyboards; you may want to choose the matching language for your keyboard. (The default is U.S. English.)

				 6. Select the option to install Fedora, and click Next.

				If the Fedora installer detects a previous version of Fedora on your hard drive, it gives you two options: You can just upgrade the existing version or do a clean installation of the new version.

				 7. Select a hostname and domain name for your workstation, and click Next.

				 This is the name that other network devices will detect on the network if you share drives.

				 8. Select your time zone, then click Next.

				 You can either select your time zone from the graphical map or select it from the drop-down list of cities.

				[image: tip.eps] If your system uses local time instead of UTC time (which most computers in the United States do), deselect the System Clock Uses UTC check box.

				 9. In the root password screen, type the root (administrator) account’s password into the Root Password field, and then type the same password in the Confirm field.

				 You don’t see the password when you type it — just a dot for each character. (The dots prevent unauthorized individuals from seeing the password.) If you mistype something in one of the boxes, you’re warned when you try to move on to the next step of the installation and have a chance to reenter the values. You are also warned if you choose a password the installer considers weak — and therefore a danger to your system’s security.

				[image: warning_bomb.eps] Don’t forget your root password! You need it to do any administrative tasks on your Linux box. If you do happen to forget your password, we show you, in Chapter 18, how to reset it.

				 Now you’ve reached the tricky part of the installation for Fedora. The partitioning screen appears, as shown in Figure 3-7.

				 10. Select a disk setup, and click Next.

				 You’re given four initial options:

				• Use Entire Drive: Wipe everything off the hard drives you select in the check boxes that appear below this option.

				• Replace Existing Linux System: If you already installed a version of Linux on the hard drives marked with the check boxes shown below this option, the installer finds the previous instance and installs over it, wiping out the old one.

				 • Shrink Current System: Change an existing Windows or Linux partition to create space for your Fedora installation.

				 • Use Free Space: Find available free space and install Fedora there.

				• Create Custom Layout: Manually define the partitions where Fedora should be installed.

				
					Figure 3-7: 
The Fedora partitioning screen.

				

				[image: 467015-fg0307.tif]

				 You can also select to encrypt the entire hard drive, making it more difficult for someone to break into your data, However, doing so slows down access to your files. If you want to use this option, select the Encrypt System check box.

				If your system supports advanced disk options, such as access to remote network storage drives, click the Advanced Storage Configuration button to add advanced drives.

				 If you select to create a custom layout, the partition-editor screen, shown in Figure 3-8, appears.

				 You can add, delete, and modify any partition on the system from the editor. It even allows you to resize existing partitions to free up space for your Fedora Linux partition.

				
					Figure 3-8: 
The Fedora partition-editor screen.

				

				[image: 467015-fg0308.tif]

				[image: tip.eps] The default setup in Fedora is to create a Logical Volume Manager (LVM). The LVM controls the hard-drive partitions as a logical unit, allowing you to easily add partitions into the same LVM unit. With this method you can easily expand disk space on your system without having to reconfigure anything.

				 11. Select the location for the boot loader, and click Next.

				 Fedora allows you to customize the Grand Unified Bootloader (GRUB) by selecting where to place it as well as by selecting which operating systems to include in the boot menu. This is what allows you to boot Fedora or Windows from your hard drive.

				 12. Select the software to install.

				 Here’s where the Fedora full installation shines. You can pick and choose just what application software to install in your system. Figure 3-9 shows the main application-selection screen.

				 To add a software group, select its check box. To remove one, make sure the check box stays deselected.

				
					Figure 3-9: 
The screen where you choose Fedora applications to install.

				

				[image: 467015-fg0309.tif]

				 The groups available are

				• Office and Productivity: We’re assuming you’re setting up a desktop system (rather than a server), so you want to make sure this one is selected.

				• Software Development: If you’re a programmer, you want to add this group. Otherwise you can do without it.

				• Web Server: If you want to run a Web server on this system or just experiment with the Apache Web-server software, add this one. Otherwise you don’t need it.

				 Keep in mind that the last two options are beyond the scope of this book.

				 The Software Repositories section provides a listing of available Internet resources from which you can automatically load new updates and patches for your Fedora system (if your system is connected to the Internet). The Rawhide repository should only be selected if you want to experiment with developmental packages that aren’t guaranteed to work!

				13. At the bottom of the screen, select Customize Now, and then click Next to proceed.

				 The package-selection screen appears, as shown in Figure 3-10.

				
					Figure 3-10: 
The package-selection screen.

				

				[image: 467015-fg0310.tif]

				14. Click KDE (K Desktop Environment) if you want to have both major Fedora graphical interfaces installed on your system.

				You’ll want to have at least one graphical desktop installed on your system. We cover both the GNOME (see Chapter 4) and KDE (see Chapter 5) desktops in this book. The GNOME desktop is selected by default, if you want to follow along with everything in the book, select the KDE option as well.

				 15. Click Applications.

				 The types of packages available in this category appear on the right.

				16. Scroll through the list on the right. Make sure the check boxes are checked for the groups you want, and make sure they aren’t checked for the groups you don’t want.

				 You can click the name of the group to see a description of it.

				[image: tip.eps] Quite a few packages are already selected by default. We cover all these packages throughout this book, so we recommend keeping the default packages selected to get the full Linux experience.

				17. (Optional) To look through the optional packages (programs) for this group, click the Optional Packages button. Select the optional packages in the Packages dialog box. Then click Close to return to the package-selection screen.

				 This button is not available if the group isn’t already marked for installation. For each package group, some programs are installed by default and other programs are considered optional.

				18. Repeat Steps 15–17 for any remaining categories (for example, Development for Software Programming Tools).

				 19. When you’ve finished going through all the possibilities — you can change what is installed later — click Next.

				 A dialog box appears and tells you that the installer is looking over your list of selected software. If it discovers that you’ve left out programs that the software you chose depends on, it offers you the chance to add those too. (Say yes!) When all that’s done, the install screen appears.

				[image: warning_bomb.eps] If you want to stop your installation of Linux and/or stop short of the changes that the installation makes to your hard drive, the install screen is the last place where you can stop this process without changing anything on your hard drive(s). To stop the installation, press Ctrl+Alt+Del and your system reboots. If you do that, however, be sure to pull out the DVD or first CD as your system reboots if you don’t intend to restart your installation.

				 20. When you’re ready to commit to the installation, click Next.

				 The Required Install Media dialog box may appear if you’re installing from CDs, telling you exactly what CDs you need for the installation. If you’re using CDs, you may not need all of them, depending on the software you requested.

				 After this, the package-installation screen appears. The system first prepares for the installation and then starts installing. As the system is installing itself, you see the name of each individual package being installed along with a progress bar that tracks completion of the total installation.

				 After the package installation has finished, you reach the final installation screen, which greets you with “Congratulations, the installation is complete.” The CD or DVD is automatically ejected (if it isn’t, eject it manually).

				 21. Remove the installation media, click Reboot to restart your machine, and proceed to the next section of this chapter, “Your First Fedora Boot.”

				 If you want to shut off the computer instead, it’s safe to do so at this time. The next time you start the machine, you’ll proceed to the process discussed in the next section, “Your First Fedora Boot.”

				Your First Fedora Boot

				The first time your Fedora system boots, you still have to do some configuring.

				When Fedora boots, you have your first chance to see your boot menu — the blue screen that gives you three seconds to make a choice before proceeding to the default choice — fly by:

				If you set Windows as your default, press a key (such as the spacebar) to enter the menu, select the Linux entry, and press Enter.

				If Linux is the default — or the only — operating system installed, just sit back and let the machine boot on its own.

				[image: remember.eps] If, for any reason, your computer fails to boot at this point, see Chapter 22.

				The first time your computer boots, you see the first-boot Welcome screen. Do the following to complete your machine’s initial setup:

				1. Click Forward to proceed to the setup routine.

				 The License Agreement screen appears.

				2. Read through this text, select Yes, I Agree to the License Agreement, and then click Forward.

				 The Create User screen appears.

				 3. Enter a username, your full name, and your password, and then click Forward.

				 When you installed Fedora, you set a password for the root user account, but you only want to use that for administrative duties, such as adding new software. Most of the time, log in with your own user account to use the desktop applications.

				 The Date and Time screen appears next.

				4. If you’re on a computer network that is currently connected to the Internet and is usually connected to the Internet (or your network Administrator told you to use a time server), click the Network Time Protocol tab. Otherwise, skip to Step 7.

				 Letting a time server control your date and time makes sure that your computer gets regular input on what time and day it really is. Otherwise, over time, your computer’s clock actually drifts from the correct time.

				 5. Click the Enable Network Time Protocol check box to enable this feature.

				 6. If your network Administrator told you to add a specific time server, click Add and then enter the address for this server. Skip to Step 8.

				 7. If you intend to control the date and time on the machine manually, verify that the date and time are accurate; if they’re not correct, fix those settings now.

				 8. After you’ve finished adjusting the date and/or network time server, click Forward to proceed.

				 If you told the system to use the Network Time Protocol (NTP), it may take a moment for the system to contact the server you selected. After a few seconds, the Hardware Profile screen appears.

				9. Select Send Profile so the Fedora Project will know what hardware Fedora is being used on, and then click Forward.

				 The data is sent anonymously — this ensures that the folks working on the project know what you’re running (but not who you are). They keep in mind what’s being used as they do further development of Fedora.

				 10. Click Finish.

				Fedora completes the boot process and greets you with a login screen.

				 That’s it! You’ve just survived the second Linux gauntlet! Your computer now brings you to a graphical login prompt. See Chapter 4 for instructions on what to do from here. Enjoy exploring Linux!
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