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‘ redhat.

Welcome to the Of cial RedHat Linux x86 Installation Guide This guide contains useful infor -
mation to assistyou during the installation of Red Hat Linux. From fundamental concepts
such asinstallation preparation to the step-by-step installation procedure, this book will be
avaluable resource asyou install Red Hat Linux.

This manual will walk you through atypical Red Hat Linux CD-ROM installation. Onceyou
have completed the installation, you will have a fully functioning Red Hat Linux desktop
system.

Intr oduction

1. Document Conventions

When you read this manual, you will seethat certain words are representedin dif ferent
fonts, typefaces, sizes,and weights. This highlighting is systematic; dif ferent words are rep-
resentedin the samestyle to indicate their inclusion in aspeci ¢ category. The types of words
that are representedthis way include the following:

command

Linux commands (and other operating system commands, when used) are represented
this way. This style should indicate to you that you cantype the word or phrase on the
command line and press[Enter] to invoke a command. Sometimesa command contains
words that would be displayed in a different style on their own (such as lenames). In
thesecasesthey are considered to be part of the command, so the entire phrase will be
displayed asa command. For example:

Usethe cat testfile command to view the contents of a le, named testfile ,in the
current working dir ectory.

filename

Filenames, dir ectory names, paths, and RPM package names are representedthis way.
This style should indicate that a particular le or dir ectory exists by that name on your
Red Hat Linux system. Examples:

The .bashrc  le in your home dir ectory contains bash shell de nitions and aliasesfor
your own use.

The /etc/fstab le contains information about dif ferent system devices and lesys-
tems.

Install the webalizer RPM if you want to use a Web serverlog le analysis program.

application

This style should indicate to you that the program named is an end-user application (as
opposed to system software). For example:

Use Netscape Navigator to browse the Web.
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[key]
A key on the keyboard is shown in this style. For example:

To use [Tab] completion, type in a characterand then pressthe [Tab] key. Your terminal
will display the list of les in the dir ectory that start with that letter.

[key]-[combination]
A combination of keystrokesis representedin this way. For example:

The [Ctrl]-[Alt]-[Backspace] key combination will exit your graphical sessionand return
you to the graphical login screenor the console.

text found on a GUI interface

A title, word, or phrase found on a GUI interface screen or window will be shown in
this style. When you seetext shown in this style, it is being used to identify a particular
GUI screen or an element on a GUI screen (such astext associatedwith a checkbox or
eld). Example:

Selectthe Require Password checkbox if you would like your screensaverto require a
password before stopping.

top level of amenu on a GUI screenor window

When you seeaword in this style, it indicates that the word is the top level of a pull-
down menu. If you click on the word on the GUI screen, the rest of the menu should
appear. For example:

Under Settings on a GNOME terminal, you will seethe following menu items: Prefer-
ences ResetTerminal , Resetand Clear, and Color selector.

If you need to type in a sequenceof commands from a GUI menu, they will be shown
like the following example:

Click on Programs=>Applications =>Emacsto start the Emacstext editor.

button on a GUI screenor window

This style indicates that the text will be found on a clickable button on a GUI screen.
For example:

Click on the Back button to return to the webpage you last viewed.

computer output

When you seetext in this style, it indicates text displayed by the computer on the
command line. You will seeresponsesto commands you typed in, error messagesand
interactive prompts for your input during scripts or programs shown this way. For ex-

ample:

Usethels command to display the contents of a dir ectory:

$Is

Desktop axhome logs paulwesterberg.gif

Mail backupfiles mail reports



Introduction Xi

The output returned in responseto the command (in this case,the contents of the dir ec-
tory) is shown in this style.

prompt

A prompt, which is a computer's way of signifying that it is ready for you to input
something, will be shown in this style. Examples:

$
#
[stephen@maturin stephen]$

leopard  login:

user input

Text that the user has to type, either on the command line, or into atext box on a GUI
screen, is displayed in this style. In the following example, text is displayed in this
style:

To boot your system into the text based installation program, you will need to type in
thetext command atthe boot: prompt.

Additionally , we use several dif ferent strategiesto draw your attention to certain pieces of
information. In order of how critical the information is to your system, theseitems will be
marked asnote, tip, important, caution, or awarning. For example:

Note

Remember that Linux is case sensitive. In other words, a rose is not a ROSE is not a rOsE.

@,

The directory /usr/share/doc contains additional documentation for packages installed on your
system.

olmpor tant

If you modify the DHCP con gur ation le , the changes will not take effect until you restart the DHCP
daemon.

@Caution

Do not perform routine tasks as root — use a regular user account unless you need to use the root
account for system administration tasks.
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AWarning

If you choose not to partition manually, a server installation will remove all existing partitions on all
installed hard drives. Do not choose this installation class unless you are sure you have no data you
need to save.

2. How to Use This Manual

This manual is ideal for users (both new and old) who want a quick and simple installation
solution. It will help you prepare your system,walk you through the installation, and assist
you in the con guration of Red Hat Linux.

Note

If you currently use Red Hat Linux 4.2 (or greater), you can perform an upgrade. Skim Chapter 1 to
review the basics, then read Chapter 3, following the directions as you go. Once you have chosen to
perform an upgrade in the installation program, refer to Appendix A.

If you are an experienceduser who wants to perform a RedHat Linux CD-ROM installation,
and you do not need a review of the basics,you can skip ahead to Chapter 3 to begin the
installation process.

@

Refer to the Red Hat Frequentl y Asked Questions for answers to questions and problems that may
occur before, during, or after the installation. You will nd the FAQ online at:

http://www.redhat.c om/sup por t/ docs/f aqgs/r hl_ general_ faq /

2.1. We Need Feedback!

If you spot atypo in the Of cial RedHat Linux x86 Installation Guide or if you have thought
of away to make this manual better, we would love to hear from you! Pleasesubmit areport
against the component rhl-ig in Bugzilla at:

http://bugzilla.redh at. com/bu gzi lla /

When submitting a bug report, be sure to mention the manual's identi er:
rhl-ig-x86(EN)-7.3-HTML-RHI (2002-04-05T13:43-0400)

If you have a suggestion for impr oving the documentation, try to be asspeci c as possible

when describing it. If you have found an error, pleaseinclude the section number and some
of the surrounding text sowe can nd it easily.
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If you have a support question (for example, if you need help con guring X, or if you are
not sure how to partition your hard drive[s]), use the online support system by registering
your product at:

http://www.redhat.co m/apps/ac tiv ate /
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Steps to Get You Started

Note

Although this manual re ects the most current information possible, you should read the Red Hat
Linux Release Notes for information that may not have been available prior to our documentation
being naliz ed. The Release Notes can be found on the Red Hat Linux CD #1 and online at:

http:/iwww.redha t.c om/docs/ menuals/ li nux

Before you install Red Hat Linux, you should perform the following steps:

1.1. Do You Have the Right Components?

If you have purchasedthe Of cial Red Hat Linux boxed set,you are ready to go. However,
mistakes occasionally happen, so now is a good time to double-check the contents of your
product.

A black, red, and white Registration Information card is included with your product. A list
of the contents of your boxed setversion is on the back of the card. Pleaseread over the list
and check to make sure that you have all the CDs and manuals that are included with the
version of Red Hat Linux that you purchased.

If you have purchasedthe Of cial Red Hat Linux boxed setfrom Red Hat, Inc. (or one of
our distributors), and you are missing one or more of the items listed, pleaselet us know.
Contact information is also available on the Registration Information card.

How to identify our of cial boxedset The bottom of our box has an ISBN number next to one
of the bar codes. That ISBN number should bein this form:

1-58569- x-y

(Thex and y will beunique numbers.)

Red Hat partners with companies (international and domestic) so that we can make Red
Hat Linux available to you in the most convenient form. Becauseof these partnerships, you
might nd that your Red Hat Linux product may not have been actually produced by Red
Hat.

If your product has a dif ferent ISBN number (or none at all), you will need to contact the
company that produced it. Normally, thir d-party producers will include their logo and/or
contactinformation on the outside of their box; an of cial RedHat Linux boxed setlists only
our name and contact information.

1.1.1. Where to Find Other Manuals

If your particular product did not include all of the printed Red Hat Linux manuals, you can
nd them online or on the Red Hat Linux Documentation CD included with your of cial
Red Hat Linux product.
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To nd the manuals in both HTML and PDF formats online, go to:

http://www.redhat.co m/d ocs

1.1.2. Registering Your Product

If you have purchasedthe Of cial RedHat Linux boxed set,you should register your prod-
uct. Registration offers many useful services,such asinstallation support, accessto Red Hat
Network, and more. To register your product, go to:

http://www.redhat.co m/apps/ac tiv ate /

You will nd your ProductID on the Registration Information card in your Of cial Red Hat
Linux boxed set.Onceregistered, you will have accesdo all the extrasthat Red Hat provides
to its registered users.

For more information on registering and the scopeof Red Hat's technical support offerings,
seeAppendix C.

1.1.3. No Boxed Set? No Problem!

Of course, not everyone pur chasesa Red Hat Linux boxed set.lt is entirely possible to install
Red Hat Linux using a CD created by another company, or evenvia FTP. In thesecasesyou
may need to create one or more diskettes to get started.

For information on downloading and installing Red Hat Linux, refer to:
http://www.redhat.co m/downloa d/h owt o_downlo ad. html

For people installing Red Hat Linux from a CD-ROM not from Red Hat, you may need a
boot diskette (also referred to asa boot disk), or if you are using a PCMCIA device during
the installation (such as a laptop), PCMCIA boot disks. You may also be able to start the
installation directly from the CD. We will discuss this in more detail when we outline the
various installation methods. For information on making diskettes, seeSection1.4.2

1.2. Is Your Hardware Compatib le?

Hardwar e compatibility is particularly important if you have an older system or a system
that you built yourself. Red Hat Linux 7.3 should be compatible with most hardware in
systemsthat were factory built within the last two years. However, hardwar e speci cations
changealmost daily, soit is hard to guarantee that your hardwar e will be 100%compatible.

The most recentlist of supported hardwar e can be found at:

http://hardware.redh at. com/hc I/

1.3. Do You Have Enough Disk Space?

Nearly every modern-day operating system (OS) usesdisk partitions, and Red Hat Linux is
no exception. When you install Red Hat Linux, you may have to work with disk partitions.
If you have not worked with disk partitions before (or need a quick review of the basic
concepts)read Appendix E before proceeding.
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If Red Hat Linux will share your system with another OS,you will need to make sure you
have enough available disk spaceon your hard drive(s) for this installation. Referto Ap-
pendix G for instructions on creating a dual boot system.

The disk spaceused by Red Hat Linux must be separatefrom the disk spaceused by other
OSesyou may have installed on your system, such as Windows, OS/2, or even a dif ferent
version of Linux. At leasttwo partitions (/ and swap) must be dedicated to Red Hat Linux.

Before you start the installation process,one of the following conditions must be met:

- Your computer must have enough unpartitioned disk spacefor the installation of Red Hat
Linux.

- You must have one or more partitions that may be deleted, thereby freeing up enough
disk spaceto install Red Hat Linux.

1.3.1. Installation Disk Space Requirements

Note

These recommendations are based on an installation that only installs one language (such as En-
glish). If you plan to install multiple languages to use on your system, you should increase the disk
space requirements.

Workstation
A workstation installation, installing either GNOME 2 or KDE?, requiresat least 1.5GB of
freespace.Choosing both GNOME and KDE requiresat least 1.8 GB of freedisk space.
Server

A serverinstallation requires1.3GB for a minimal installation without X (the graphical
environment), at least 1.4GB of freespaceif all components (packagegroups) other than
X areinstalled, and at least2.1GB to install all packagesincluding GNOME and KDE.

Laptop

A laptop installation, when you chooseto install GNOME or KDE, requiresat least 1.5
GB of freespace.If you chooseboth GNOME and KDE, you will need at least1.8 GB of
freedisk space.

1. Unpartitioned disk spacemeansthat available disk spaceon the hard drive(s) you areinstalling to
has not beendivided into sectionsfor data. When you partition a disk, eachpartition will behave like

a separatedisk drive.
2. Acronym for GNU Network Object Model Environment. GNOME is part of the GNU project and

part of the open source movement. GNOME is a Windows-like desktop system and is not dependent
on any one window manager. The main objective of GNOME is to provide a user-friendly suite of

applications and an easy-to-usedesktop.
3. Acronym for K Desktop Environment. KDE is a network-transpar ent contemporary desktop envi-

ronment for Linux and UNIX workstations, and it is part of the open source movement.
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Custom

A Custom installation requires350MB for a minimal installation and at least 3.7 GB of
freespaceif every packageis selected.

If you are not sure that you meet theseconditions, or if you want to know how to createfree
disk spacefor your Red Hat Linux installation, pleaserefer to Appendix E.

1.4. Can You Install Using the CD-ROM?

There are several methods that can be used to install Red Hat Linux.

Installing from a CD-ROM requires that you have purchased a Red Hat Linux 7.3 boxed
set, or you have a Red Hat Linux CD-ROM, and you have a CD-ROM drive. Most new
computers will allow booting from the CD-ROM. If your system will support booting from
the CD-ROM, it is an easyway to begin a local CD-ROM installation.

Your BIOS may need to be changed to allow booting from your CD-ROM drive. For more
information about editing your BIOS, seeSection3.3.1

1.4.1. Alternative Boot Methods

If you cannot boot from the CD-ROM drive, the following alternative boot methods are also
available:

Local Boot Disk

If you needalocalbootdisk, you must createit. The local boot disk image le, bootimg ,
is located in the images directory on your Red Hat Linux CD-ROM. Refer to Section
1.4.2 for moreinformation on making a boot disk.

PCMCIA Boot Disks

You may need PCMCIA bootdisksif you are using a PCMCIA device to install Red Hat
Linux. If you need PCMCIA boot disks, you must createthem. Referto Section1.4.2for
those instructions.

The following checklist canhelp you determine if you will needto create PCMCIA boot
disks:

» You will install RedHat Linux from a CD-ROM, and your CD-ROM drive is attached
to your computer through a PCMCIA card.

+ You will useaPCMCIA network adapter during the installation.

The PCMCIA boot disks image les, pcmcia.img and pcmciadd.img , are located in the
images dir ectory on your Red Hat Linux/x86 CD-ROM. Referto Section1.4.2for more
information on making a boot disk.

4. A boot disk can be a diskette you createdto boot (or start) the installation program, or it canbe a
diskette you createduring the installation processthat can later be used to boot the operating system.
Normally , your computer boots from a hard disk, but if the hard disk is damaged, you can boot the
computer from a bootable diskette.
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Note

USB Diskette Drive — You can also boot the Red Hat Linux installation program using a boot disk
in a USB diskette drive (if your system supports booting from a USB Diskette Drive).

Note

Although it is not required to boot your installation, you may occasionally nd that a driver disk is
needed to continue with the installation. Appendix F explains why a driver disk may be necessary for
your installation, and how to obtain one if needed.

1.4.2. Making Installation Diskettes

You may need to create a diskette from an image le; for example, you may need to use
updated diskette images obtained from the Red Hat Linux errata page:

http://www.redhat.co m/apps/su pport/ errat a/

An image le contains an exact copy (or image) of a diskette's contents. Since a diskette
contains le systeminformation in addition to the data contained in les, the contents of the
image le are not usable until they have beenwritten to a diskette.

To start, you will need a blank, formatted, high-density (1.44MB),3.5-inch diskette. You will
need accessto a computer with a 3.5-inch diskette drive. The computer must be able to run
either an MS-DOS program or the dd utility found on most Linux-like operating systems.

The images directory on your Red Hat Linux CD-ROM contains the boot images for Red
Hat Linux/x86 . Once you have selected the proper image (such as bootimg for a CD-
ROM-based installation or bootnetimg for a network installation), transfer the image le
onto a diskette using one of the following methods.

1.4.2.1. Using the rawrite  Utility

To make a diskette using MS-DOS, use the rawrite  utility included on the Red Hat Linux
CD-ROM in the dosutils  directory. First, label a blank, formatted 3.5-inch diskette appro-
priately (such as"Boot Disk" or "Updates Disk"). Insert it into the diskette drive. Then, use
the following commands (assuming your CD-ROM s drive d: ):

c:\ d:
D:\ cd \dosutils
D:\dosutils rawrite

Enter disk image source file name: .\images\boot.img
Enter target diskette drive: a

Please insert a formatted diskette into drive A: and
press --ENTER-- : [Enter]
D:\dosutils

First, rawrite  asksyou for the lename of a diskette image; enter the dir ectory and name
of the image you wish to write (for example, ..\images\boot.img ). Then rawrite  asks
for a diskette drive to write the image to; enter a: . Finally, rawrite  asks for con rmation
that a formatted diskette is in the drive you have selected.After pressing[Enter] to con rm,
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rawrite  copiesthe image le onto the diskette. If you need to make another diskette, label
that diskette, and run rawrite ~ again, specifying the appropriate image le.

Note

The rawrite utility only accepts 8.3-type le names, such as filenameimg . If you
download an update image from http://www.redhat.com named something similar to
update-anaconda-  03292002.im g, you must rename it as updates.img  before you run rawrite

1.4.2.2. Using the dd Command

To make a diskette under Linux (or any other Linux-like operating system), you must have
permission to write to the device representing a 3.5-inch diskette drive (known as/dev/fd0
under Linux).

First, label ablank, formatted diskette appropriately (suchas"Boot Disk" or "Updates Disk").
Insert it into the diskette drive (but do not issue a mount® command). After mounting the
Red Hat Linux CD-ROM, change to the directory containing the desired image le, and
use the following command (changing the name of the image le and diskette device as
appropriate):

# dd if=boot.img of=/dev/fd0 bs=1440k

To make another diskette, label that diskette, and run dd again, specifying the appropriate
image le.

1.5. Which Installation Class is Best For You?

Usually, Red Hat Linux is installed on its own disk partition or set of partitions, or over
another installation of Linux.

AWarning

Installing Red Hat Linux over another installation of Linux (including Red Hat Linux) does not preserve
any information (les or data) from a prior installation. Make sure you save any important les! To
preserve the current data on your existing system, you should back up your data and/or consider
performing an upgrade instead.

Red Hat Linux provides ve different classes,or types, of installations:

Workstation

A workstation installation is most appropriate if you are new to the world of Linux, and
would like to give it atry. A workstation installation will createa systemfor your home
or desktop use.A graphical, Windows-like environment will be installed.

5. When you mount a oppy or CD-ROM, you make that device's contents available to you. Seethe
Of cial RedHat Linux Getting StartedGuidefor more information.
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Server

A server installation is most appropriate if you would like your systemto function asa
Linux-based server, and you do not want to heavily customize your system con gura-
tion.

Laptop

A laptop installation has been designed to make installing Red Hat Linux on laptops
even easier Much like aworkstation installation, it will make sure you have the appro-
priate packagesneeded, aswell asoffer you an automated installation environment.

Custom

A custom installation allows you the greatest exibility during your installation. You
chooseyour boot loader, which packagesyou want, and more. Custom installations are
most appropriate for those usersmore familiar with Red Hat Linux installations and for
those afraid of losing complete exibility .

Upgrade

If you already have a version of Red Hat Linux (4.2 or greater) running on your sys-
tem and you want to quickly update to the latest packagesand kernel version, then an
upgrade is most appropriate for you.

Theseclasseggive you the option of simplifying the installation process(with some potential
for loss of con guration exibility), or retaining exibility with a slightly more complex
installation process.Next, take a detailed look at each class, so you can seewhich one is
right for you.

1.5.1. Workstation Installations

Most suitable for new users, the workstation installation will install your choice of the
GNOME or KDE desktop environments, or both, and the X Window System (the graphical
software on which the desktop environments are based).

Below are the minimum recommended disk spacerequirements for a workstation installa-
tion where only one language (such as English) will be installed.

- Workstation choosing GNOME or KDE : 1.5GB
- Workstation choosing both GNOME and KDE, and games:1.8 GB

If you plan to chooseall package groups (for example, GNOME is a group of packages),
aswell asselectadditional individual packages,you may want to allow yourself 2.1 GB or
more of disk space.

Note

Unlike workstation installations previous to Red Hat Linux 7.0, performing a Red Hat Linux 7.3 work-
station installation will not install the network daemon xinetd (inet services). When xinetd is not
installed, you will have a more secure installation. However, in-bound network-related services such
as ng er, telnet, talk, and FTP will not work.® If you require these types of services, please go back
and choose a server or a custom installation.

6. For example, you can telnet  out to other systems, but other systems cannot telnet in to your
system.
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1.5.1.1. What a Workstation Installation Will Do

If you choose automatic partitioning, a workstation installation will create the following
partitions:

- Thesizeof the swap partition is determined by the amount of RAM in your systemand the
amount of spaceavailable on your hard drive. For example, if you have 128 MB of RAM
then the swap partition created canbe 128MB —256MB (twice your RAM), depending on
how much disk spaceis available.

- A 50MB partition mounted as/boot in which the Linux kernel and related les reside.

- A root partition mounted as/ in which all other les are stored (the exact size of this
partition is dependent on your available disk space).

1.5.2. Server Installations

A serverinstallation is most appropriate for you if you would like your systemto function as
a Linux-based server, and you do not want to heavily customize your system con guration.

Below are the minimum recommended disk space requirements for a server installation
where only one language (such as English) will be installed.

- Server(minimum, no graphical interface): 1.3GB
« Server (choosing everything, no graphical interface): 1.4GB
- Server (choosing everything, GNOME and KDE): 2.1GB

If you plan to chooseall group packages,aswell asselectadditional individual packages,
you may want to allow yourself 2.3GB or more of disk space.

During the server installation, the X Window Systemis not con guredandno GUI will beloaded
when the system boots, unless you chooseto install the appropriate packagesduring pack-
ageselection.

1.5.2.1. What a Server Installation Will Do

+ The size of the swap patrtition is determined by the amount of RAM in your systemand the
amount of spaceavailable on your hard drive. For example, if you have 128 MB of RAM
then the swap partition created canbe 128 MB - 256 MB (twice your RAM), depending on
how much disk spaceis available.

- A 384MB root partition mounted as/ .

A partition mounted as/usr (the exactsize of this partition is dependent on your available
disk space).

- A partition mounted as/home (the exactsize of this partition is dependent on your avail-
able disk space).

« A 256MB partition mounted as/var .
- A 50MB partition mounted as/boot in which the Linux kernel and related les are kept.

This disk partitioning schemeresults in a reasonably exible le system con guration for
most server tasks.
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1.5.3. Laptop Installations

The laptop installation will install your choice of the GNOME or KDE desktop environments
(or both) and the X Window System.

Below are the minimum recommended disk space requirements for a laptop installation
where only one language (such as English) will be installed.

«+ Laptop choosing GNOME or KDE: 1.5GB
- Laptop choosing both GNOME and KDE: 1.8 GB

If you plan to chooseall package groups (for example, GNOME is a group of packages),
aswell asselectadditional individual packages,you may want to allow yourself 1.7 GB or
more of disk space.If you provide this extra space,you will have room for additional data,
if needed.

1.5.3.1. What a Laptop Installation Will Do

If you chooseautomatic partitioning, a laptop installation will create the following parti-
tions:

- Thesizeof the swap partition is determined by the amount of RAM in your systemand the
amount of spaceavailable on your hard drive. For example, if you have 128 MB of RAM
then the swap partition created canbe 128MB - 256 MB (twice your RAM), depending on
how much disk spaceis available.

- A 50MB partition mounted as/boot in which the Linux kernel and related les reside.

- A root partition mounted as/ in which all other les are stored (the exact size of this
partition is dependent on your available disk space).

Note

Performing a Red Hat Linux 7.3 laptop installation will not install the network daemon xinetd (inet
services). Withholding xinetd results in a more secure installation”; network-related services such as
ng er, telnet, talk, and FTP will not work. If you require these types of services, choose a server or
a custom installation.

1.5.4. Custom Installations

The custominstallationallows you the most exibility during your installation. The worksta-
tion and server installations automatically go through the installation processfor you and
omit certain steps. During a custom installation, you have complete control over the pack-
agesthat will beinstalled on your system.

The recommended disk spacerequirements for a custom installation are asfollows:

« Custom (minimum): 350MB
« Custom (choosing everything): 3.7GB

7. For example, you can telnet  out to other systems, but other systems cannot telnet in to your
system.



24 Chapter 1. Steps to Get You Started

1.5.4.1. What a Custom Installation Will Do

As you might guessfrom the name, a custom installation puts the emphasis on exibility .
You have complete control over which packageswill beinstalled on your system.

If you chooseautomatic partitioning, a custom installation will create the following parti-
tions:

- Thesizeof the swap partition is determined by the amount of RAM in your systemand the
amount of spaceavailable on your hard drive. For example, if you have 128 MB of RAM
then the swap partition created canbe 128MB - 256 MB (twice your RAM), depending on
how much disk spaceis available.

« A 50MB partition mounted as/boot in which the Linux kernel and related les reside.

- A root partition mounted as/ in which all other les are stored (the exact size of this
partition is dependent on your available disk space).

1.5.5. Upgrading Your System

Upgrading Red Hat Linux 4.2 (or greater) will not delete any existing data. The installa-
tion program updates the modular kernel and all currently installed software packages.See
Chapter 3 and Appendix A for those instructions.
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Hardware Information and System
Requirements Tables

This chapter provides instructions for learning about your hardwar e and a system require-
ments table which will help you keep a record of your current system settings and require-
ments.

2.1. Learning About Your Hardware with Windo ws

If your computer is already running Windows 9x, you can use the following stepsto get
additional con guration information:

System Properties [ 7]

[General] Device Manager | Hardware Prafiles | Performance |
System
Microsoft Windows 85
2009508
Resgistered to:
. User
Compsiy

Computer
Pentiumii)
320MB RAM

Cancel

Figure 2-1.Windows 9x System Properties

+ In Windows, click on the My Computer icon using the secondary (normally the right)
mouse button. A pop-up menu should appear.

- SelectProperties. The System Properties window should appear. Note the information
listed under Computer — in particular the amount of RAM listed.

- Click on the Device Manager tab. You will then seea graphical representation of your
computer 's hardwar e con guration. Make sure the View devices by type radio button is
selected.

At this point, you can either double-click on the icons or single-click on the plus sign + to
look at eachentry in more detail. Look under the following icons for more information:
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Figure 2-2.Windows 9x System Properties

- Disk drives — the type (IDE or SCSl)of hard drive will be found here. (IDE drives will
normally include the word "IDE," while SCSldrives will not.)

- Hard disk controllers — information about your hard drive controller.
+ CDROM — information about any CD-ROM drives connectedto your computer.

Note

In some cases, there may be no CD-ROM icon, yet your computer has a functioning CD-ROM
drive. This is normal, depending on how Windows was originally installed. In this case, you may
be able to learn additional information by looking at the CD-ROM driver loaded in your computer's
config.sys le.

« Mouse — the type of mouse presenton your computer.

- Display adapters — if you are interestedin running the X Window System,you should
write down the information you nd here.

- Sound, video and game controllers — if your computer has sound capabilities, you will
nd moreinformation about them here.

- Network adapters — information on your computer's network card (if you have one).

- SCSI controllers — if your computer uses SCSlperipherals, you will nd additional in-
formation on the SCSicontroller here.

This method is not a complete substitute for opening your computer's caseand physically

examining eachcomponent. However, in many casesit can provide suf cient information to
continue with the installation.

Note

This information can also be printed by clicking on the Print button. A second window will appear,
allowing you to choose the printer, as well as the type of report. The All Devices and System
Summar y report type is the most complete.
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If your computer is already running Windows 2000,you can use the following stepsto get
additional con guration information:

Figure 2-3.Windows 2000System Properties

+ In Windows, click on the My Computer icon using the secondary (normally the right)
mouse button. A pop-up menu should appear.

- SelectProperties. The System Properties window should appear. Note the information
listed under Computer — in particular the amount of RAM listed.

« Click on the Hardware tab. You will then seeyour computer's hardware con guration
options.
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Figure 2-4.Windows 2000System Properties — Hardware

- Click on the Device Manager tab. You will then seea graphical representation of your
computer 's hardwar e con guration. Make sure the View devices by type radio button is
selected.

At this point, you can either double-click on the icons or single-click on the plus sign + to
look at eachentry in more detail. Look under the following icons for more information:

Figure 2-5.Windows 2000System Properties

- Disk drives — the type (IDE or SCSI)of hard drive will be found here. (IDE drives will
normally include the word "IDE," while SCSldrives will not.)

- Hard disk controllers — information about your hard drive controller.
.- CDROM — information about any CD-ROM drives connectedto your computer.
- Mouse — the type of mouse presenton your computer.

- Display adapters — if you are interestedin running the X Window System,you should
write down the information you nd here.
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« Sound, video and game controllers — if your computer has sound capabilities, you will
nd more information about them here.

- Network adapters — information on your computer's network card (if you have one).

« SCSI controllers — if your computer uses SCSlperipherals, you will nd additional in-
formation on the SCSlicontroller here.

This method is not a complete substitute for opening your computer's caseand physically
examining eachcomponent. However, in many casesit can provide suf cient information to
continue with the installation.

2.2. Recording Your System's Hardware

Enter information about your systemin the table provided asahandy referenceto help make
your Red Hat Linux installation go more smoothly.

Table 2-1.System Requirements Table

harddrive(s) type, label,
size;ex: IDE hda=1.2GB

partitions. map of
partitions and mount
points; ex:
/dev/hdal=/home ,
/devihda2=/ (Il thisin
onceyou know where
they will reside)

memory amount of
RAM installed on your
system; ex: 64 MB, 128
MB

CD-ROM: interface
type; ex: SCSI,IDE
(ATAPI)

SCSladapterif present,
make and model
number; ex: BusLogic
SCSIAdapter, Adaptec
2940UW

networkcard if present,
make and model
number; ex: Tulip,
3COM 3C590

mousetype, protocol,
and number of buttons;
ex: generic 3 button
PS/2 mouse,
MouseMan 2 button
serial mouse
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monitor. make, model,
and manufacturer
speci cations; ex:
Optiquest Q53,
ViewSonic G773

videocard make, model
number and size of
VRAM; ex: Creative
Labs Graphics Blaster
3D, 8MB

soundcard make,
chipset and model
number; ex: S3
SonicVibes, Sound
Blaster 32/64 AWE

IP, DHCP, andBOOTP
addessesfour numbers,
separated by dots; ex:
10.0.2.15

netmaskfour numbers,
separated by dots; ex:
255.255.248.0

gatewaylP addess four
numbers, separated by
dots; ex: 10.0.2.245

oneor morenameserver
IP addiesse¢DNS): one
or more setsof
dot-separated numbers;
ex:10.0.2.1

domainname the name
given to your
organization; ex: Red
Hat's would be
redhat.com

hostnamethe name of
your computer; your
personal choice of
names; ex: cookie ,
southpark

If any of these networking requirements or terms are unfamiliar to you, contact your net-
work administrator for assistance.




Chapter 3.
Installing Red Hat Lin ux

This chapter explains how to install Red Hat Linux from the CD-ROM. The following topics
are discussed:

- Getting familiar with the installation program's user interface

- Starting the installation program

- Selectingan installation method

- Con guration stepsduring the installation (language, keyboard, mouse, etc.)
« Finishing the installation

Note

If you already have another operating system installed and want to create a dual boot system so that
you can use both Red Hat Linux and the other operating system, please read Appendix G for more
information.

3.1. The Graphical Installation Program User Interface

If you have used a graphicaluserinterface(GUI) before, you will be familiar with this process;
simply use your mouse to navigate the screens,"click”" buttons, or enter text elds. You can
also navigate through the installation using the [Tab] and [Enter] keys.

Note

If you do not wish to use the GUI installation program, the text mode installation program is also
available. To start the text mode installation program, use the following boot command:

boot:  text

Please refer to Section 3.2 for a brief overview of text mode installation instructions.

3.1.1. A Note about Virtual Consoles

The Red Hat Linux installation program offers more than the dialog boxesof the installation
process.Several dif ferent kinds of diagnostic messagesare available to you, in addition to
providing away to enter commands from a shell prompt. The installation program displays
thesemessageson ve virtual consolesamong which you canswitch using asingle keystroke
combination.

Thesevirtual consolescan be helpful if you encounter a problem while installing Red Hat
Linux. Messagesdisplayed on the installation or system consolescan help pinpoint a prob-
lem. PleaseseeTable 3-1 for a listing of the virtual consoles, keystrokes used to switch to
them, and their contents.
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Table 3-1.Console, Keystrokes, and Contents

Console Keystr okes Contents

1 [Ctrl]-[Alt]-[F1] installation dialog

2 [Ctrl]-[Alt]-[F2] shell prompt

3 [Ctrl)-[Alt]-[F3] install log (messagesfrom

installation program)

4 [Ctrl]-[Alt]-[F4] system-related messages
[Ctrl]-[Alt]-[F5] other messages

7 [Ctrl]-[Alt]-[F7] X graphical display

Generally, there is no reasonto leave the default console (virtual console#7)unlessyou are
attempting to diagnose installation problems.

3.2. The Text Mode Installation Program User Interface

The Red Hat Linux text mode installation program uses a screen-basedinterface that in-
cludes most of the on-screen"widgets" commonly found on graphical user interfaces. Figure
3-1, and Figure 3-2, illustrate the screensyou will see.

Figure 3-1.Installation Program Widgets asseenin Boot Loader Con guration
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Figure 3-2.Installation Program Widgets asseenin Disk Druid

Hereis alist of the most important widgets shown in Figure 3-1, and Figure 3-2

- Window — windows (usually referred to asdialogsin this manual) will appear on your
screenthroughout the installation process.At times, one window may overlay another; in
these casesyou can only interact with the window on top. When you are nished in that
window , it will disappear, allowing you to continue working in the window underneath.

- Text Input — text input lines are regions where you can enter information required by the
installation program. When the cursor restson a text input line, you may enter and/or
edit information on that line.

- Checkbox — checkboxesallow you to selector deselecta feature. The box displays either
an asterisk (selected)or a space(unselected). When the cursor is within a checkbox, press
[Space]to selectan unselected feature or to deselecta selectedfeature.

- Text widget — text widgets are regions of the screenfor the display of text. At times, text
widgets may also contain other widgets, such as checkboxes.If a text widget contains
more information than can be displayed in the spacereservedfor it, a scroll bar appears;
if you position the cursor within the text widget, you can then use the [Up] and [Down]
arrow keys to scroll through all the information available. Your current position is shown
on the scroll bar by a # character, which moves up and down the scroll bar asyou scroll.

- Button widget — button widgets are the primary method of interacting with the installa-
tion program. You progressthrough the windows of the installation program by navigat-
ing thesebuttons, using the [Tab] and [Enter] keys. Buttons can be selectedwhen they are
highlighted.

« Cursor — although not awidget, the cursor is used to select(and interact) with aparticular
widget. As the cursor is moved from widget to widget, it may causethe widget to change
color, or you may only seethe cursor itself positioned in or next to the widget. In Figure
3-1, the cursor is positioned on the OK button. Figure 3-2, shows the cursor on the Edit
button.

3.2.1. Using the Keyboar d to Navigate

Navigation through the installation dialogs is performed through a simple setof keystrokes.
To move the cursor, use [Left], [Right], [Up], and [Down] arrow keys. Use [Tab], and [Alt]-
[Tab] to cycle forward or backward through eachwidget on the screen. Along the bottom,
most screensdisplay a summary of available cursor positioning keys.
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To "press"a button, position the cursor over the button (using [Tab], for example) and press
[Space] or [Enter]. To selectan item from a list of items, move the cursor to the item you
wish to selectand press[Enter]. To selectan item with a checkbox, move the cursor to the
checkboxand press[Space]to selectan item. To deselect,press[Space]a secondtime.

Pressing [F12] acceptsthe current values and proceedsto the next dialog; it is equivalent to
pressingthe OK button.

@Caution

Unless a dialog box is waiting for your input, do not press any keys during the installation process
(doing so may result in unpredictable behavior).

3.2.2. Displaying Online Help

Oncethe installation program is loaded into memory, you can obtain information about the
installation processand options by pressing[F1] thr ough [F6]. For example, press[F2] to see
general information about the online help screens.

3.3. Starting the Installation Program

To start the installation, you must rst boot the installation program. Pleasemake sure you
have all the resourcesyou will need for the installation. If you have already read through
Chapter 1, and followed the instructions, you should be ready to begin.

Note

Occasionally, some hardware components require a driver disk during the installation. A driver disk
adds support for hardware that is not otherwise supported by the installation program. Refer to Ap-
pendix F for more information.

3.3.1. Booting the Installation Program

You can boot the Red Hat Linux installation program using any one of the following media
(depending upon what your system can support):

- BootableCD-ROM — Your machine supports a bootable CD-ROM drive and you want to
perform alocal CD-ROM installation.

- Localbootdisk — Your machine will not support a bootable CD-ROM and you want to
install from alocal CD-ROM or a hard drive.

« Networkbootdisk— Use a network boot disk to install via NFS,FTP, and HTTP.

+ PCMCIA bootdisks— Use PCMCIA boot disks when you need PCMCIA support, but
your machine does not support booting from the CD-ROM drive or if you need PCMCIA
support in order to make use of the CD-ROM drive on your system. The PCMCIA boot
disks canbeused for all installation methods (CD-ROM, hard drive, NFS,FTR, and HTTP).

To createa boot disk, refer to Section1.4.2
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Insert the boot disk into your computer's rst diskette drive and reboot (or boot using the
CD-ROM, if your computer supports booting from it). Your BIOS settings may need to be
changedto allow you to boot from the diskette or CD-ROM.

@,

To change your BIOS settings, watch the instructions provided on your display when your computer
rst boots. You will see a line of text telling you to press the [Del] or [F1] key to enter the BIOS settings.

Once you have entered your BIOS setup program, nd the section where you can alter your boot
sequence. The default is often C, A or A, C (depending on whether you boot from your hard drive [C]
or a diskette drive [A]). Change this sequence so that the CD-ROM is rst in your boot order and that
C or A (whichever is your typical boot default) is second. This instructs the computer to rst look at
the CD-ROM drive for bootable media; if it does not nd bootable media on the CD-ROM drive, it will
then check your hard drive or diskette drive.

Save your changes before exiting the BIOS. For more information, refer to the documentation that
came with your system.

After ashort delay, ascreencontaining the boot: prompt should appear. The screencontains
information on avariety of boot options. Eachboot option also hasone or more help screens
associatedwith it. To accessa help screen, pressthe appropriate function key aslisted in the
line at the bottom of the screen.

As you boot the installation program, be aware of two issues:

« Onceyou seethe boot: prompt, the installation program will automatically begin if you
take no action within the rst minute. To disable this feature, pressone of the help screen
function keys.

- If you pressahelp screenfunction key, therewill be aslight delay while the help screenis
read from the boot media.

Normally, you only need to press[Enter] to boot. Watch the boot messagesto seeif the
Linux kernel detectsyour hardware. If your hardwar e is properly detected, please continue
to the next section. If it doesnot properly detectyour hardwar e,you may need to restart the
installation in expert mode.

3.3.1.1. Additional Boot Options

While it is easiestfor a user to boot from CD-ROM and perform a graphical installation,
sometimes there are installation scenarios where booting in a different manner may be
needed. This section discussesaddition boot options available for Red Hat Linux.

- If you are having trouble booting into the graphical installation program, you cantry to
boot using the no framebuffer (nofb ) boot option.

At the boot command, enter the following:
boot:  nofb

This option allows you to use the graphical installation program without using a frame-
buffer.

- If you do not wish to perform agraphical installation, you canstart atext mode installation
using the following boot command:

boot:  text
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- 1SOimages now have an md5sum embedded in them. To test the checksum integrity of
an ISO image, at the installation boot prompt, type:

boot: linux  mediacheck

The installation program will prompt you to insert a CD or selectan ISO image to test,and
selectOK to perform the checksum operation. This checksum operation canbe performed
on any Red Hat Linux CD and does not have to be performed in a specic order (for
example, CD #1does not have the bethe rst CD you verify). It is strongly recommended
to perform this operation on any Red Hat Linux CD that was created from downloaded
ISO images. This procedure works with CD-based installations and hard drive and NFS
installations using ISO images.

If the installation program does not properly detect your hardware, you may need to
restart the installation in expertmode. Enter expert mode using the following boot com-
mand:

boot: linux  noprobe
For text mode installations, use:
boot: text noprobe

Expert mode disables most hardwar e probing, and gives you the option of entering op-
tions for the drivers loaded during the installation.

Note

The initial boot messages will not contain any references to SCSI or network cards. This is normal;
these devices are supported by modules that are loaded during the installation process.

- If you needto perform the installation in serialmodetype the following command:
boot: linux console=  device
For text mode installations, use:
boot: linux text console=  device

In the above command, device  should be the device you are using (such asttyS0 or
ttyS1). For example, linux  console=ttyS0,115200n8

3.3.1.2. Kernel Options

Options can also be passedto the kernel. For example, to instruct the kernel to use all the
RAM in asystemwith 128MB of RAM, enter:

boot: linux ~mem=128M
For text mode installations, use:
boot: linux text mem=128M

After entering any options, press[Enter] to boot using those options.
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If you need to specify boot options to identify your hardwar e, pleasewrite them down. The
boot options will be needed during the boot loader con guration portion of the installation
(pleaseseeSection 3.20for more information).

3.3.1.3. Booting Without Diskettes

The Red Hat Linux CD-ROM can be booted by computers that support bootable CD-ROMs.
Not all computers support this feature, so if your system cannot boot from the CD-ROM,
there is one other way to start the installation without using a boot disk. The following
method is speci c to x86-basedcomputers only.

If you have MS-DOS installed on your system, you can boot directly from the CD-ROM
drive without using a boot disk. To do this (assuming your CD-ROM is drive d: ), use the
following commands:

C:\ d:
D:\ cd \dosutils
D:\dosutils autoboot.bat

This method will not work if run in a DOS window — the autoboot.bat le must be exe-
cuted with DOS asthe only operating system. In other words, Windows cannot be running.

If your computer cannot boot directly from CD-ROM (and you cannot use a DOS-based
autoboot), you will have to use a boot diskette to get things started.

3.4. Selecting an Installation Method

What type of installation method do you wish to use? The following installation methods
are available:

CD-ROM

If you have a CD-ROM drive and the RedHat Linux CD-ROM, you canusethis method.
You will need a boot disk or a bootable CD-ROM. PCMCIA boot and driver disks may
also be used. Referto Section3.5, for CD-ROM installation instructions.

Hard Drive

If you have copied the Red Hat Linux 1SOimagesto alocal hard drive, you can usethis
method. You will need a boot disk. PCMCIA boot and driver disks may also be used.
Referto Section 3.6, for hard drive installation instructions.

NFSImage

If you are installing from an NFS server using 1ISO images or a mirr or image of Red Hat
Linux, you can usethis method. You will need a network boot disk. PCMCIA boot and
driver disks may also be used. Referto Section3.8, for network installation instructions.
Pleasenote that NFS installations may also be performed in GUI mode.
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FTP

If you are installing directly from an FTP server, use this method. You will need a net-
work boot disk. PCMCIA boot and driver disks may also be used. Referto Section3.9,
for FTPinstallation instructions.

HTTP

If you areinstalling dir ectly from an HTTP (Web) server, use this method. You will need
anetwork boot disk. PCMCIA boot and driver disks may also be used. Referto Section
3.1Q0 for HTTP installation instructions.

3.5. Installing from CD-ROM

Note

If you already have another operating system installed and want to create a dual boot system so that
you can use both Red Hat Linux and the other operating system, read Appendix G for details.

To install Red Hat Linux from a CD-ROM, choosethe CD-ROM option from the boot loader
screen and select OK. When prompted, insert the Red Hat Linux CD into your CD-ROM
drive (if you did not boot from the CD-ROM). Oncethe CD is in the CD-ROM drive, select
OK, and press[Enter].

The installation program will then probeyour system and attempt to identify your CD-ROM
drive. It will start by looking for an IDE (also known asan ATAPI) CD-ROM drive. If found,
you will continue to the next stage of the installation process(seeSection3.12).

Note

To abort the installation process at this time, reboot your machine and then eject the boot diskette or
CD-ROM. You can safely cancel the installation at any point before the About to Install screen. See
Section 3.30 for more information.

If aCD-ROM drive is not detected,you will be askedwhat type of CD-ROM drive you have.
Choosefrom the following types:

SCSI

Selectthis if your CD-ROM drive is attached to a supported SCSladapter; the instal-
lation program will then ask you to choosea SCSldriver. Choosethe driver that most
closely resemblesyour adapter. You may specify options for the driver if necessary;
however, most drivers will detectyour SCSladapter automatically.
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Other

If your CD-ROM drive is neither an IDE nor a SCSI,it is an other Sound cards with
proprietary CD-ROM interfaces are good examples of this type of CD-ROM. The instal-
lation program will display alist of drivers for supported CD-ROM drives — choosea
driver and, if necessary specify any driver options. It is recommended that you use the
oldcdrom.img  image le

@,

A partial list of optional parameters for CD-ROM drives can be found in the Of cial Red Hat Linux
Reference Guide, in the General Parameters and Modules appendix.

3.5.1. What If the IDE CD-ROM Was Not Found?

If you have an IDE (ATAPI) CD-ROM, but the installation program fails to nd your IDE (AT-
API) CD-ROM and asksyou what type of CD-ROM drive you have, try the following boot
command. Restartthe installation, and at the boot: prompt enter linux  hdX=cdrom . Re-
placethe X with one of the following letters, depending on the interface the unit is connected
to, and whether it is con gur ed asmaster or slave (also known asprimary and secondary):

- a— rst IDE controller, master

« b — rst IDE controller, slave

- ¢ — secondIDE controller, master
- d — secondIDE controller, slave

If you have athird and/or fourth controller, continue assigning letters in alphabetical order,
going from controller to controller, and master to slave.

3.6. Installing from a Hard Drive

Note

Hard drive installations only work from ext2, ext3, or FAT le systems. If you have a le system other
than those listed here, such as reiserfs, you will not be able to perform a hard drive installation.

Hard drive installations require the use of the ISO (or CD-ROM) imagesrather than copying
an entire installation tree.After placing the required ISO images (the binary Red Hat Linux
CD-ROMs) in a directory, choose to install from the hard drive. You will then point the
installation program at that dir ectory to perform the installation.

Verifying that the ISO images are intact before you attempt an installation will help to avoid
problems that are often encountered during a hard drive installation. To verify the ISO im-
agesare intact prior to performing an installation, usean md5sum program (many md5sum
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programs are available for various operating systems). An md5sum program should be
available on the sameserver asthe ISO images.

Note

ISO images now have an md5sum embedded in them. To test the checksum integrity of an 1SO
image, at the installation boot prompt, type:

boot: linux  mediacheck

The SelectPartition screen (Figure 3-3) applies only if you areinstalling from adisk partition
(that is, if you selectedHard Drive in the Installation Method dialog). This dialog allows
you to name the disk partition and dir ectory from which you are installing Red Hat Linux.

Enter the device name of the partition containing the Red Hat ISO images. There is also
a eld labeled Directory holding images. If the ISO images are not in the root dir ectory
of that partition, enter the path to the ISO images (for example, if the 1ISO images are in
test/inew/RedHat ~ ,you would enter /testinew ).

After you have identi ed the disk partition, you will next seethe Welcome dialog.

Figure 3-3.Selecting Partition Dialog for Hard Drive Installation

3.7. Preparing for a Network Installation

If you are performing a network installation and have booted from a boot disk with the
bootnetimg image, the Con gure TCP/IP dialog appears;for an explanation of this dialog,
go to Section3.22 and then return here.

3.7.1. Setting Up the Server

Becausethe Red Hat Linux 7.3installation program is capable of installing Red Hat Linux
from multiple CD-ROMs, if you intend to support NFS,FTR, or HTTP installations you must
copy the RedHat directory from each CD-ROM comprising Red Hat Linux 7.3 onto a disk
drive:
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+ Insert CD-ROM 1 and executethe following commands:
« mount /mnt/cdrom
.« cp -var /mnt/cdrom/RedHat /location/of/disk/space

Where /location/of/disk/space is adirectory you createsuch as/export/7.3/
« umount /mnt/cdrom

+ Insert CD-ROM 2 and executethe following commands:
« mount /mnt/cdrom
.« cp -var /mnt/cdrom/RedHat /location/of/disk/space

Where /location/of/disk/space is adirectory you createsuch as/export/7.3/
« umount /mnt/cdrom

+ Next, make /location/of/disk/space accessibleto the installation program (for exam-
ple, exporting it for NFS installations).

Export /location/of/disk/space

If you are not sure how to do this, refer to the Of cial RedHat Linux CustomizationGuideand
the Of cial RedHat Linux RefeenceGuidefor more information.

3.7.1.1. Using ISO Images for NFS Installs

NFS installations can use ISO (or CD-ROM) images rather than copying an entire installa-
tion tree. After placing the required ISO images (the binary Red Hat Linux CD-ROMSs) in
a dir ectory, chooseto install via NFS. You will then point the installation program at that
dir ectory to perform the installation.

Verifying that the ISO images are intact before you attempt an installation will help to avoid
problems that are often encountered during an NFS installation. To verify the ISO images
are intact prior to performing an installation, use an md5sum program (many md5sum pro-
grams are available for various operating systems). An md5sum program should be avail-
able on the sameserver asthe ISO images.

Note

ISO images now have an md5sum embedded in them. To test the checksum integrity of an ISO
image, at the installation boot prompt, type:

boot: linux  mediacheck

Additionally , if a le called updates.img existsin the dir ectory from which you install, then
it will be used for Anaconda updates. Refer to the le install-methods.txt in the ana-
conda RPM packagefor detailed information on the various ways to install Red Hat Linux,
aswell ashow to apply Anaconda updates.
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3.8. Installing via NFS

The NFS dialog (Figure 3-4) applies only if you are installing from an NFS server (if you
booted from a network or PCMCIA boot disks and selected NFS Image in the Installation
Method dialog).

Figure 3-4.NFS Setup Dialog

Enter the fully-qualied domain name or IP addressof your NFS server. For example, if
you are installing from a host named eastcoast in the domain redhat.com , enter east-
coast.redhat.com in the NFS Server eld.

Next, enter the name of the exported dir ectory. If you followed the setup described in Section
3.7, you would enter the dir ectory /location/of/disk/space/ which contains the RedHat
dir ectory.

If the NFS server is exporting a mirr or of the Red Hat Linux installation tree,enter the di-
rectory which contains the RedHat dir ectory. (If you do not know this dir ectory path, ask
your system administrator .) For example, if your NFS server contains the dir ectory /mir-
rors/redhat/i386/RedHat , enter /mirrors/redhat/i386

If the NFS server is exporting the ISO images of the Red Hat Linux CD-ROMs, enter the
dir ectory which contains the ISO images.

Next you will seethe Welcome dialog.

3.9. Installing via FTP

The FTP dialog (Figure 3-5) applies only if you are installing from an FTP server (if you
selectedFTP in the Installation Method dialog). This dialog allows you to identify the FTP
server from which you are installing Red Hat Linux.

Enter the name or IP addressof the FTP site you are installing from, and the name of the di-
rectory containing the RedHat installation les for your architecture. For example, if the FTP
site contains the dir ectory /mirrors/redhat/i386/RedHat , enter /mirrors/redhat/i386
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Figure 3-5.FTP Setup Dialog

If everything has been specied properly, a message box appears indicating that
base/hdlist is being retrieved.

Next you will seethe Welcome dialog.

@

You can also install Red Hat Linux using ISO images without copying them into a single tree by
loopback mounting them as:

discl/ , disc2/ , disc3/

3.10. Installing via HTTP

The HTTP dialog (Figure 3-6) applies only if you are installing from an HTTP server (if you
selectedHTTP in the Installation Method dialog). This dialog prompts you for information
about the HTTP server from which you areinstalling Red Hat Linux.

Enter the name or IP addressof the HTTP site you are installing from, and the name of
the dir ectory there containing the RedHat installation les for your architecture. For exam-
ple, if the HTTP site contains the dir ectory /mirrors/redhat/i386/RedHat , enter /mir-
rors/redhat/i386
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Figure 3-6.HTTP Setup Dialog

If everything has been specied properly, a message box appears indicating that
base/hdlist is being retrieved.

Next you will seethe Welcome dialog.

3.11. Welcome to Red Hat Linux

The Welcome screen does not prompt you for any input. Pleaseread over the help text in
the left panel for additional instructions and information on where to register your Of cial
Red Hat Linux product.

Pleasenotice the Hide Help button at the bottom left corner of the screen. The help screen
is open by default. If you do not want to view the help information, click on Hide Help to
minimize the help portion of the screen.

Click on the Next button to continue.

3.12. Langua ge Selection

Using your mouse, selectthe language you would prefer to use for the installation and as
the system default (seeFigure 3-7).

Selectingthe appropriate language will also help targetyour time zone con guration later in
the installation. The installation program will try to de ne the appropriate time zone based
on what you specify on this screen.

Onceyou selectthe appropriate language, click Next to continue.
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Figure 3-7.Language Selection

3.13. Keyboar d Con guration

Choosethe keyboard model that best ts your system (seeFigure 3-8). If you cannot nd an
exactmatch, choosethe best Generic match for your keyboard type (for example, Generic
101-key PC).

Next, choosethe correct layout type for your keyboard (for example, U.S. English).

Creating special characterswith multiple keystrokes (such as N, O, and C) is done using
"dead keys" (also known as compose key sequences).Dead keys are enabled by default. If
you do not wish to use them, selectDisable dead keys.

@

The following example will help you determine if you need dead keys enabled. An example of a dead
key is the backspace ("H) key on a US English 101 Standard Keyboard. Dead keys are not exclusive
to non-English keyboards.

To test your keyboard con guration, use the blank text eld at the bottom of the screen to
enter text.

Once you have made the appropriate selections,click Next to continue.

@

To change your keyboard type after you have installed Red Hat Linux, log in as root and use the
Jusr/shin/kbdcon fig command. Alternatively, you can type setup at the root prompt.

To become root, type su - at the shell prompt in a terminal window and then press [Enter]. Then,
enter the root password.
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Figure 3-8.Keyboard Con guration

@

To re-enable dead keys (assuming you chose to disable them during the installation), you must com-
ment out the line disabling dead keys in the XF86Config-4 le (or, it you are using XFree86 version
3, the XF86Config le) in /etc/X11

An InputDe vice section, that would disable dead keys on a keyboard layout that used dead keys (for
example, German), would look similar to the following:

Section  "InputDevice"

Identifier "Keyboard0"

Driver "keyboard"

Option "XkbRules"  "xfree86"

Option "XkbModel"  "pcl01"

Option "XkbLayout"  "de"
# Option "XkbVariant" "nodeadkeys"
EndSection

By default, the keyboard layout for various languages which use dead keys should have them enabled
unless the nodeadkeys option is present.

3.14. Mouse Con guration

Choosethe correct mouse type for your system. If you cannot nd an exactmatch, choosea
mouse type that you are sure is compatible with your system (seeFigure 3-9).

To determine your mouse's interface, follow the mouse cable back to where it plugs into
your systemand usethe following diagrams. If you areinstalling Red Hat Linux on alaptop
computer, in most casesthe pointing device will be PS/2 compatible.

If your mouse is a serial mouse, the port will look similar to

If your mouse is a PS/2 mouse, the port will look similar to
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If your mouse is a USBmouse, the port will look similar to

If your mouseis a AT (Advanced Technology) mouse, the port will look similar to .

If you cannot nd amouse that you are sure is compatible with your system, selectone of
the Generic entries, basedon your mouse's number of buttons, and its interface.

@

If you have a scroll mouse, select the MS Intellimouse entry (with your proper mouse port) as the
compatible mouse type.

Figure 3-9.Mouse Con guration

If you have a PS/2 or abus mouse, you do not need to pick a port and device. If you have a
serial mouse, you should choosethe correct port and device that your serial mouse is on.

The Emulate 3 Buttons checkbox allows you to use a two-button mouse asif it had three
buttons. In general, the X Window System is easier to use with a three-button mouse. If
you selectthis checkbox, you can emulate a third, "middle" button by pressingboth mouse
buttons simultaneously.

@

To change your mouse con gur ation after you have completed the installation of Red Hat Linux,
become root; then use the /usr/sbin/mousecon  fig command from a shell prompt.

To con gure your mouse to work as a left-handed mouse, reset the order of the mouse buttons. To do
this, after you have booted your Red Hat Linux system, type gpm -B 321 at the shell prompt. You can
also change this setting in GNOME by going to the main menu and selecting Programs => Settings
=> Peripherals => Mouse . In KDE, select Preferences => Peripherals => Mouse.
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3.15. Install Options

Choosethe type of installation you would like to perform (seeFigure 3-10. Red Hat Linux
allows you to choosethe installation type that best ts your needs. Your options are Work-
station, Server, Laptop, Custom, and Upgrade.

Figure 3-10.Choosing Install or Upgrade

To perform an upgrade, pleaserefer to Appendix A.
For moreinformation about the dif ferent installation classespleasereferto Section1.5.

3.16. Disk Partitioning Setup

Partitioning allows you to divide your hard drive into isolated sections,where eachsection
behavesasits own hard drive. Partitioning is particularly useful if you run more than one
operating system. If you are not sure how you want your system to be partitioned, read
Appendix E for more information.

On this screen, you can chooseto perform automatic partitioning, or manual partitioning
using Disk Druid or fdisk (seeFigure 3-11).

Automatic partitioning allows you to perform an installation without having to partition
your drive(s) yourself. If you do not feel comfortable with partitioning your system, it is
recommended that you do not chooseto partition manually and instead let the installation
program partition for you.

To partition manually, choose either the Disk Druid or fdisk (recommended for experts
only) partitioning tool.
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Figure 3-11.Disk Partitioning Setup

If you choseto manually partition using Disk Druid , referto Section3.18
If you choseto manually partition using fdisk , refer to Section3.19

3.17. Automatic Partitioning

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

- Remove all Linux partitions on this system — selectthis option to remove only Linux
partitions (partitions created from a previous Linux installation). This will not remove
other partitions you may have on your hard drive(s) (such asVFAT or FAT32 patrtitions).

« Remove all partitions on this system — select this option to remove all partitions on

your hard drive(s) (this includes partitions created by other operating systems such as
Windows 95/98/NT/2000).

@Caution

If you select this option, all data on the selected hard drive(s) will be removed by the installation
program. Do not select this option if you have information that you want to keep on the hard drive(s)
where you are installing Red Hat Linux.

- Keep all partitions and use existing free space— selectthis option to retain your current
data and partitions, assuming you have enough freespaceavailable on your hard drive(s).
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Figure 3-12.Automatic Partitioning

Using your mouse, choose the hard drive(s) on which you want Red Hat Linux to be in-
stalled. If you have two or more hard drives, you can choosewhich hard drive(s) should
contain this installation. Unselected hard drives, and any data on them, will not be touched.

To review and make any necessarychangesto the partitions created by automatic partition-
ing, selectthe Review option. After selecting Review and clicking Next to move forward,
you will seethe partitions created for you in Disk Druid . You will also be able to make
modi cations to thesepartitions if they do not meetyour needs.

Click Next onceyou have made your selectionsto proceed.

3.18. Partitioning Your System

If you choseautomatic partitioning and did not selectReview, pleaseskip aheadto Section
3.22

If you choseautomatic partitioning and selected Review, you can either acceptthe current
partition settings (click Next), or modify the setup using Disk Druid , the manual partition-
ing tool.

If you choseManually partition with fdisk , pleaseskip aheadto Section3.19

At this point, you must tell the installation program whereto install Red Hat Linux. This is
done by de ning mount points for one or more disk partitions in which Red Hat Linux will
beinstalled. You may also needto createand/or delete partitions at this time (refer to Figure
3-13.

Note

If you have not yet planned how you will set up your partitions, refer to Appendix E. At a bare minimum,
you need an appropriately-sized root partition, and a swap partition equal to twice the amount of RAM
you have on the system.
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Figure 3-13.Partitioning with Disk Druid

The partitioning tool usedin Red Hat Linux 7.3is Disk Druid . With the exception of certain
esoteric situations, Disk Druid can handle the partitioning requirements for a typical Red
Hat Linux installation.

3.18.1. Graphical Display of Hard Drive(s)
Disk Druid offers a graphical representation of your hard drive(s).

Using your mouse, click onceto highlight aparticular eld in the graphical display. Double-
click to edit an existing partition or to createa partition out of existing freespace.

Above the display, you will seethe drive hame (such as/dev/hda), the geom (which shows
the hard disk's geometry and consists of three numbers representing the number of cylin-
ders, heads, and sectorsas reported by the hard disk), and the model of the hard drive as
detected by the installation program.

3.18.2. Disk Druid's Buttons

Thesebuttons control Disk Druid' s actions. They are used to changethe attributes of a par-
tition (for example the le system type and mount point) and also to create RAID devices.
Buttons on this screen are also used to acceptthe changesyou have made, or to exit Disk
Druid . For further explanation, take alook at eachbutton in order:

- New: Used to requesta new partition. When selected, a dialog box appears containing
elds (suchasmount point and size) that must be lled in.

- Edit: Used to modify attributes of the partition currently selectedin the Partitions section.
Selecting Edit opens a dialog box. Someor all of the elds can be edited, depending on
whether the partition information hasalready beenwritten to disk.

You can also edit free spaceasrepresentedin the graphical display to createa new parti-
tion within that space.Either highlight the free spaceand then selectthe Edit button, or
double-click on the freespaceto edit it.
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- Delete: Used to remove the partition currently highlighted in the Current Disk Partitions
section. You will be askedto con rm the deletion of any patrtition.

- Reset Usedto restore Disk Druid to its original state.All changesmade will belost if you
Resetthe partitions.

- Make RAID : Make RAID can be used if you want to provide redundancy to any or all
disk partitions. It shouldonly beusedif you haveexperiencasing RAID. To read more about
RAID, pleaserefer to RAID (RedundantArray of IndependenDisks)in the Of cial RedHat
Linux CustomizationGuide

To make a RAID device, you must rst create software RAID partitions. Once you have
created two or more software RAID partitions, select Make RAID to join the software
RAID partitions into a RAID device.

3.18.3. Partition Fields

Above the partition hierarchy are labels which presentinformation about the partitions you
are creating. The labels are de ned asfollows:

- Device: This eld displays the partition's device name.

. Start: This eld shows the sectoron your hard drive where the partition begins.
- End: This eld shows the sectoron your hard drive where the partition ends.

- Size: This eld shows the partition's size (in MB).

- Type: This eld shows the partition's type (for example, ext2, ext3, or vfat).

- Mount Point: A mount point is the location within the directory hierarchy at which a
volume exists; the volume is "mounted” at this location. This eld indicates where the
partition will be mounted. If a partition exists, but is not set, then you need to de ne its
mount point. Double-click on the partition or click the Edit button.

- Format: This eld shows if the partition being created will be formatted.

3.18.4. Recommended Partitioning Scheme

Unlessyou have areasonfor doing otherwise, we recommend that you createthe following
partitions:

+ A swap partition (at least32MB) — swap partitions are used to support virtual memory.
In other wor ds, data is written to a swap partition when thereis not enough RAM to store
the data your system is processing. The size of your swap partition should be equal to
twice your computer's RAM, or 32 MB, whichever amount is larger, but no more than
2048MB (or 2 GB). In Disk Druid , the partition eld for swap should look similar to the
following:

Swap hda6 64M  64M Linux swap

For example, if you have 1 GB of RAM or less, your swap partition should be at least
equal to the amount of RAM on your system, up to two times the RAM. For more than 1
GB of RAM, 2 GB of swap is recommended. Creating a large swap spacepartition will be
especially helpful if you plan to upgrade your RAM at alater time.
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+ A /boot partition (50MB) — the partition mounted on /boot contains the operating sys-
tem kernel (which allows your systemto boot RedHat Linux), along with les usedduring
the bootstrap process.Due to the limitations of most PC BIOSes,creating a small partition
to hold these les is a good idea. For most users, a 50 MB boot partition is suf cient. In
Disk Druid , the partition eld for /boot should look similar to:

/boot hdal 50M 50M Linux native

@Caution

If your hard drive is more than 1024 cylinders (and your system was manufactured more than two
years ago), you may need to create a /boot partition if you want the / (root) partition to use all of
the remaining space on your hard drive.

- Aroot partition (1.5-3.7GB)— this is where"/ " (the root dir ectory) will belocated. In this
setup, all les (exceptthose stored in /boot ) are on the root partition. A 1.5GB root par-
tition will permit the equivalent of a workstation installation (with verylittle free space),
while a3.7GBroot partition will let you install every package.In Disk Druid ,the partition
eld for / should look similar to:

/ hda5 3734M 3734M Linux native

3.18.5. Adding Partitions

To add a new partition, selectthe New button. A dialog box appears (seeFigure 3-14).

Note

You must dedicate at least one partition to Red Hat Linux, and optionally more. For more information,
see Appendix E.

Figure 3-14.Creating a New Partition
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Mount Point: Enter the partition's mount point. For example, if this partition should be
the root partition, enter/ ; enter /boot for the /boot partition, and so on. You can also
usethe pull-down menu to choosethe correct mount point for your partition.

File System Type: Using the pull-down menu, selectthe appropriate le systemtype for
this partition. For more information on le systemtypes, seeSection3.18.5.1

Allowable Drives: This eld contains alist of the hard disks installed on your system.If a
hard disk's box is highlighted, then a desired partition canbe created on that hard disk. If
the box is not checked, then the partition will neverbe created on that hard disk. By using
dif ferent checkbox settings, you can have Disk Druid place partitions asyou seet, or let
Disk Druid decide where partitions should go.

Size (Megs): Enter the size (in megabytes)of the partition. Note, this eld startswith a"1"
(one); unless changed, only a1 MB partition will be created.

Additional Size Options : Choosewhether to keep this partition ata xed size,to allow it
to "grow" (Il up the available hard drive space)to a certain point, or to allow it to grow
to Il any remaining hard drive spaceavailable.

If you chooseFill all spaceup to (MB), you must give size constraints in the eld to the
right of this option. This allows you to keep a certain amount of spacefree on your hard
drive for futur e use.

Forceto be a primary partition : Selectwhether the partition you are creating should be
one of the rst four partitions on the hard drive. If unselected,the partition createdwill be
alogical partition. SeeSectionE.1.3 for more information.

Check for bad blocks: Checking for bad blocks can help prevent data loss by locating the
bad blocks on adrive and making alist of them to prevent using them in the futur e. If you
wish to checkfor bad blocks while formatting each le system, pleasemake sure to select
this option.

Selecting Check for bad blocks may dramatically increaseyour total installation time.
Since most newer hard drives are quite large in size, checking for bad blocks may take
a long time; the length of time depends on the size of your hard drive. If you chooseto
checkfor bad blocks, you can monitor your progresson virtual console#6.

Ok: SelectOk onceyou are satis ed with the settings and wish to createthe partition.
Cancel: SelectCancel if you do not want to createthe partition.

3.18.5.1. File System Types

Red Hat Linux allows you to create dif ferent partition types, basedon the le system they
will use.The following is a brief description of the different le systemsavailable, and how
they canbe utilized.

ext2 — An ext2 le system supports standard Unix le types (regular les, directories,
symbolic links, etc). It provides the ability to assignlong le names,up to 255characters.
Versions prior to Red Hat Linux 7.2used ext2 le systemsby default.

ext3 — The ext3 le systemis basedon the ext2 le system and has one main advantage
— journaling. Using ajournaling le systemreducestime spentrecovering a le system
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after a crash asthereis no need to fsck* the le system. The ext3 le systemwill selected
by default and is highly recommended.

- software RAID — Creating two or more software RAID partitions allows you to createa
RAID device. For moreinformation regarding RAID, referto the chapter RAID (Redundant
Array of IndependenDisks)in the Of cial RedHat Linux CustomizationGuide

+ swap — Swap partitions are used to support virtual memory. In other wor ds, data is writ-
ten to a swap partition when there is not enough RAM to store the data your system is
processing.

. vfat — The VFAT le system is a Linux le system that is compatible with Windows
95/NT long lenames on the FAT le system.

3.18.6. Editing Partitions
To edit a partition, selectthe Edit button or double-click on the existing partition.

Note

If the partition already exists on your hard disk, you will only be able to change the partition's mount
point. If you want to make any other changes, you will need to delete the partition and recreate it.

3.18.7. Deleting a Partition

To delete a partition, highlight it in the Partitions section and click the Delete button. You
will be askedto con rm the deletion.

Skip to Section3.20for further installation instructions.

3.19. Partitioning with fdisk

This section applies only if you choseto usefdisk to partition your system.

To partition your system without using fdisk , pleaseskip to Section3.17for automatic par-
titioning or Section 3.18for partitioning with Disk Druid .

If you have already completed disk partitioning, skip to Section3.20for further installation
instructions.

@Caution

Unless you have previously used fdisk and understand how it works, we do not recommend that you
use it. It is much easier for new users to accidentally corrupt or lose data using fdisk .

Disk Druid is easier to understand than fdisk . To exit fdisk , click Back to return to the previous
screen, deselect fdisk , and then click Next.

1. Thefsck application is usedto checkthe le systemfor metadata consistencyand optionally repair
oneor morelLinux le systems.
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If you have chosento usefdisk , the next screenwill prompt you to selectadrive to partition
using fdisk . Once you have chosenwhich drive to partition, you will be presentedwith the
fdisk command screen. If you do not know what command to use, type [m] at the prompt
for help.

When you are nished making partitions, type [w] to saveyour changesand quit. You will
be taken back to the original fdisk screenwhere you can partition another drive or continue
the installation.

Note

None of the changes you make take effect until you save them and exit fdisk using the w command.
You can quit fdisk at any time without saving changes using the ¢ command.

After you have partitioned your drive(s), click Next. You will need to use Disk Druid to
assign mount points to the partitions you just created with fdisk .

You will not be able to add new partitions using Disk Druid , but you canedit mount points
for the partitions you have already created. For each partition created with fdisk , click on
the Edit button, choosethe appropriate mount point for that partition from the pull-down
menu, and click on OK.

3.20. Boot Loader Installation

In order to boot your Red Hat Linux system without aboot disk, you usually need to install
a boot loader. You can chooseto install either GRUB (selectedby default), LILO, or you can
choosenot to install a boot loader at all.

First, selectwhich boot loader you want to install. If you do not want to overwrite your
current boot loader, chooseDo not install aboot loader.

@Caution

If you choose not to install GRUB or LILO for any reason, you will not be able to boot your Red Hat
Linux system directly, and you will need to use another boot method (such as a boot diskette). Use
this option only if you are sure you have another way of booting your Red Hat Linux system!
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Figure 3-15.Boot Loader Installation

Assuming you chose GRUB or LILO, you must now determine where you want the boot
loader to beinstalled. You may install the boot loader in one of two places:

The master boot record (MBR)

This is the recommended place to install a boot loader, unless the MBR already starts
another operating system loader, such as System Commander. The MBR is a special
areaon your hard drive that is automatically loaded by your computer's BIOS, and is
the earliest point at which the boot loader can take control of the boot process.If you
install it in the MBR, when your machine boots, GRUB (or LILO) will presenta boot
prompt. You canthen boot Red Hat Linux or any other operating system that you have
con gur ed the boot loader to boot.

The rst sectorof your boot partition

This is recommended if you are already using another boot loader on your system. In
this case,your other boot loader will take control rst. You canthen con gur e that boot
loader to start GRUB (or LILO), which will then boot Red Hat Linux.

If your systemwill useonly Red Hat Linux, you should choosethe MBR. For systemswith
Windows 95/98, you should also install the boot loader to the MBR sothat it can boot both
operating systems.

If you wish to add default options to GRUB or LILO's boot command, enter them into the
Kernel parameters eld. Any options you enter will be passedto the Linux kernel every
time it boots.

The Forceuse of LBA32 (not normally required) option allows you to exceedthe 1024cylin-
der limit for the /boot partition. If you have a system which supports the LBA32 extension
for booting operating systems above the 1024 cylinder limit, and you want to place your
/boot partition above cylinder 1024,you should selectthis option.
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Every bootable partition is listed, including partitions used by other operating systems.The
partition holding your Red Hat Linux system'sroot le systemwill have aBoot label of Red
Hat Linux (for GRUB) or linux (for LILO). Other partitions may also have boot labels. If
you would like to add boot labels for other partitions (or changean existing boot label), click
onceon the partition to selectit. Once selected,you can changethe boot label by editing the
name in the Boot label text eld.

Note

The Boot label column lists what you must enter at the boot prompt, in non-graphical boot loaders,
in order to boot the desired operating system.

Once you have loaded the GRUB boot screen, use the arrow keys to choose a boot label or type e
for edit. You will be presented with a list of items in the con gur ation le for the boot label you have
selected.

At the graphical LILO screen, press [Ctrl]-[x] to exit to the boot: prompt. If you forget the boot labels
de ned on your system, you can always press [Tab] at the prompt to display a list of de ned boot
labels.

3.20.1. Rescue Mode

If you needto userescuemode, there are several options available to you.

+ Using the CD-ROM to boot, type linux  rescue atthe boot: prompt.

- By booting your systemfrom aninstallation boot diskette made from the boot.img image.
This method requiresthat the Red Hat Linux CD-ROM #1be inserted asthe rescueimage
or that the rescueimage be on the hard drive as an ISO image. Once you have booted
using this diskette, type linux  rescue atthe boot: prompt.

- By booting from a network disk made from the bootnetimg  or PCMCIA boot disk made
from pcmcia.img . Once you have booted using this diskette, type linux  rescue atthe
boot: prompt. You canonly do this if your network connection is working. You will need
to identify the network host and transfer type. For an explanation of how to specify this
information, seeSection3.7.

For moreinformation, referto the Of cial RedHat Linux CustomizationGuide

3.20.2. Alternative Boot Loaders

If you do not wish to use a boot loader, you have several alternatives:

Boot disk
You can usethe boot disk created by the installation program (if you createone).

LOADLIN

You can load Linux from MS-DOS. Unfortunately , this requires a copy of the Linux
kernel (and an initial RAM disk, if you have a SCSladapter) to be available on an MS-
DOS partition. The only way to accomplish this is to boot your Red Hat Linux system
using some other method (for example, from a boot disk) and then copy the kernel to
an MS-DOS partition. LOADLIN is available from

ftp://metalab.un c. edu/p ub/L in ux/ sy st embo ot /d ualbo ot/
and associatedmirr or sites.
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SYSLINUX
SYSLINUX is an MS-DOS program very similar to LOADLIN. It is also available from
ftp://metalab.un c. edu/p ub/L in ux/ sy st embo ot /| oader s/

and associatedmirr or sites.

Somecommercial boot loaders

You can load Linux using commercial boot loaders. For example, System Commander
and Partition Magic are ableto boot Linux (but still require GRUBor LILO to beinstalled
in your Linux root partition).

3.20.3. SMP Motherboar ds, GRUB, and LILO

This section is speci ¢ to SMP motherboards only. SMP, short for Symmetric Multipr ocess-
ing, is a computer architecture providing fast performance by making multiple CPUs avail-
able to complete individual processessimultaneously (multipr ocessing).

If the installation program detects an SMP motherboard on your system, it will automati-
cally createtwo /boot/grub/grub.conf or /etc/lilo.conf entries (depending on the boot
loader you installed), rather than the usual single entry.

Note

Intel Pentium 4 systems with hyperthreading will have an SMP kernel installed by default.

The two entries in grub.conf  will be Red Hat Linux (kernel version ) and Red Hat
Linux (kernel versions -smp) . The Red Hat Linux (kernel version -smp) will boot
by default. However, if you have trouble with the SMP kernel, you can electto boot the Red
Hat Linux (kernel version ) entry instead. You will retain all the functionality asbefore,
but you will only be operating with a single processor

The two entries in lilo.conf will belinux and linux-up . The linux entry will boot by
default. However, if you have trouble with the SMP kernel, you can electto boot the linux-
up entry instead. You will retain all the functionality asbefore,but you will only be operating
with asingle processor

3.21. GRUB Password

If you did not selectGRUB asyour boot loader, or did not install aboot loader, skip to Section
3.22

GRUB passwords provide a security mechanism in an environment where physical access
to your server is available.

If you areinstalling GRUB asyour boot loader, you should createa password to protectyour
system. Without a GRUB password, userswith accesgo your system canpassoptions to the
kernel which can compromise your system security. With a GRUB password in place, the
password must rst be entered in order to selectany non-standard boot options.
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Figure 3-16.GRUB Password

If you chooseto use a GRUB password to enhanceyour system security, be sure to selectthe
checkbox labeled Use a GRUB Password.

Once selected,enter a password and con rm it.

3.22. Network Con guration

If you do not have a network device, you will not seethis screen.Skip aheadto Section3.23

If you have a network device and you have not already con gur ed your networking (such
asbooting from a network boot disk you created and entering in your network information
asprompted), you now have the opportunity (asshown in Figure 3-17) to do so.

If you have multiple devices, you will seea tab for eachdevice. You may switch between
devices (for example, between eth0 and eth1) and the information you provide on eachtab
will be speci ¢ to eachdevice.

Indicate if you would like to con gur e your IP addressusing DHCP (Dynamic Host Con-
guration Protocol). If you select Activate on boot, your network interface will be started
when you boot. If you do not have DHCP client accessor you are unsure what to provide
here, please contact your network administrator .

Next enter, where applicable, the IP Address, Netmask, Network , and Broadcast addresses.
If you are unsure about any of these,pleasecontact your network administrator .

If you have afully qualied domain name for the network device, enter it in the Hosthame
eld.

Finally, enter the Gateway and Primary DNS (and if applicable the Secondary DNS and
Ternary DNS) addresses.
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Figure 3-17.Network Con guration

Note

Do not use the numbers as seen in this sample con gur ation. These values will not work for your own
network con gur ation. If you are not sure what values to enter, contact your network administrator for
assistance.

@

Even if your computer is not part of a network, you can enter a hostname for your system. If you do
not take this opportunity to enter a name, your system will be known as localhost

3.23. Firewall Con guration

Red Hat Linux offers r ewall protection for enhanced system security. A r ewall exists be-
tween your computer and the network, and determines which resourceson your computer
remote userson the network canaccessA properly con gur ed r ewall cangreatly increase
the security of your system.
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Figure 3-18.Firewall Con guration

Choosethe appropriate security level for your system.

High

If you chooseHigh , your systemwill not acceptconnections (other than the default set-
tings) that are not explicitly de ned by you. By default, only the following connections
are allowed:

+ DNS replies
- DHCP — soany network interfacesthat use DHCP can be properly con gur ed

If you chooseHigh , your r ewall will not allow the following:

« Active mode FTP (passive mode FTP, used by default in most clients, should still
work)

- IRCDCC le transfers
+ RealAudio™
« Remote X Window Systemclients

If you are connecting your systemto the Internet, but do not plan to run a server, this is
the safestchoice. If additional servicesare needed,you can chooseCustomize to allow
speci ¢ servicesthrough the r ewall.

N ote

If you select a medium or high re wall to be setup during this installation, network authentication
methods (NIS and LDAP) will not work.
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Medium

If you chooseMedium , your r ewall will not allow remote machines to have accessto
certain resourceson your system. By default, accessto the following resourcesare not
allowed:

- Ports lower than 1023— the standard reserved ports, used by most system services,
such asFTP, SSH, telnet, HTTP, and NIS.

« The NFSserver port (2049)— NFSis disabled for both remote seversand local clients.
« Thelocal X Window Systemdisplay for remote X clients.

« The X Font server port (by default, xfs does not listen on the network; it is disabled in
the font server).

If you want to allow resourcessuchasRealAudio™ while still blocking accesgo normal
system services, choose Medium . SelectCustomize to allow specic servicesthrough
the r ewall.

N ote

If you select a medium or high re wall to be setup during this installation, network authentication
methods (NIS and LDAP) will not work.

No Firewall

No r ewall provides complete accesgo your systemand doesno security checking. Se-
curity checking is the disabling of accesgo certain services.This should only be selected
if you are running on a trusted network (not the Internet) or plan to do more r ewall
con guration later.

Choose Customize to add trusted devices or to allow additional incoming services.

Trusted Devices

Selecting any of the Trusted Devices allows accessto your system for all traf ¢ from
that device; it is excluded from the r ewall rules. For example, if you arerunning alocal
network, but are connectedto the Internet via a PPPdialup, you canchecketh0 and any
traf ¢ coming from your local network will beallowed. Selectingeth0 astrusted means
all traf ¢ over the Ethernet is allowed, put the pppO interface is still r ewalled. If you
want to restrict traf ¢ on an interface, leave it unchecked.

It is not recommended that you make any device that is connected to public networks,
such asthe Internet, a Trusted Device.
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Allow Incoming

Enabling these options allow the speci ed servicesto passthrough the r ewall. Note,
during a workstation installation, the majority of these servicesare notinstalled on the
system.

DHCP

If you allow incoming DHCP queries and replies, you allow any network interface
that usesDHCP to determine its IP address.DHCP is normally enabled. If DHCP
is not enabled, your computer can no longer get an IP address.

SSH

Secure SHell (SSH)is a suite of tools for logging into and executing commands on a
remote machine. If you plan to use SSHtools to accessyour machine through a r e-
wall, enable this option. You need to have the openssh-server  package installed
in order to accessyour machine remotely, using SSHtools.

Telnet

Telnet is a protocol for logging into remote machines. Telnet communications are
unencrypted and provide no security from network snooping. Allowing incoming

Telnet accessis not recommended. If you do want to allow inbound Telnet access,
you will needto install the telnet-server package.

WWW (HTTP)

The HTTP protocol is used by Apache (and by other Web servers) to serve web-
pages.If you plan on making your Webserver publicly available, enablethis option.
This option is not required for viewing pageslocally or for developing webpages.
You will needto install the apache packageif you want to serve webpages.

Enabling WWW (HTTP) will not open aport for HTTPS. To enable HTTPS, specify
it in the Other ports eld.

Mail (SMTP)

If you want to allow incoming mail delivery through your r ewall, sothat remote
hosts can connectdir ectly to your machine to deliver mail, enable this option. You
do not need to enable this if you collect your mail from your ISP's server using
POP3or IMAP, or if you use a tool such as fetchmail . Note that an impr operly
con gur ed SMTP server can allow remote machines to use your server to send
spam.

FTP

The FTP protocol is used to transfer les between machines on a network. If you
plan on making your FTP server publicly available, enablethis option. You needto
install the wu-ftpd  (and possibly the anonftp ) packagefor this option to be useful.

Other ports

You canallow accesgo ports which are not listed here, by listing them in the Other
ports eld. Usethe following format: port:protocol .For example, if you want to
allow IMAP accessghrough your r ewall, you canspecify imap:tcp . You canalso
explicitly specify numeric ports; to allow UDP packets on port 1234through the
r ewall, enter 1234:udp . To specify multiple ports, separatethem with commas.
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3.24. Langua ge Suppor t Selection
Red Hat Linux caninstall and support multiple languagesfor use on your system.

You must selecta language to use asthe default language. The default language will be used
on your Red Hat Linux system once installation is complete. If you chooseto install other
languages,you can changeyour default language after the installation.

If you are only going to use one language on your system, selecting only that language will
savesigni cant disk space.The default language is the language you selectedto use during
the installation. However, if you selectonly one language, you will only be able to use that
speci ed language after the Red Hat Linux installation is complete.

Figure 3-19.Language Support Selection

To use more than one language on your system, choosespeci ¢ languagesto be installed or
selectall languagesto have all available languagesinstalled on your Red Hat Linux system.

Use the Resetbutton to cancelyour selections. Resetting will revert to the default; only the
language you selectedfor useduring the installation will be installed.

3.25. Time Zone Con guration

You can setyour time zone by selecting your computer's physical location or by specifying
your time zone's offset from Coordinated Universal Time (UTC).

Notice the two tabs at the top of the screen (see Figure 3-20). The rst tab allows you to
con gur e your time zone by your location. You can specify different areasto view: World ,
North America, South America, Paci ¢ Rim, Europe, Africa, and Asia.

On the interactive map, you canalsoclick on aspeci ¢ city, which is marked by ayellow dot;
ared X will appear indicating your selection. You can also scroll through alist and choosea
time zone.

The secondtab allows you to specify a UTC offset. The tab displays alist of offsetsto choose
from, aswell asan option to setdaylight saving time.
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Figure 3-20.Con guring the Time Zone

On both tabs, you can select System Clock uses UTC. Pleaseselectthis if you know that
your systemis setto UTC.

@

If you wish to change your time zone con gur ation after you have booted your Red Hat Linux system,
become root and use the /usr/shin/timeco nfi g command.

3.26. Account Con guration

The Account Con guration screenallows you to setyour root password. Additionally , you
can set up user accounts for you to log in to once the installation is complete (seeFigure
3-21).
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Figure 3-21.Account Creation

3.26.1. Setting the Root Password

Setting up a root account and password is one of the most important steps during your
installation. Your root accountis similar to the administrator account used on Windows NT
machines. The root account is used to install packages,upgrade RPMs, and perform most
system maintenance. Logging in asroot gives you complete control over your system.

Use the root account only for system administration. Create a non-root account for your
generaluseand su - to root when you needto x something quickly . Thesebasicrules will
minimize the chancesof atypo or an incorrect command doing damage to your system.

@

To become root, type su - at the shell prompt in a terminal window and then press [Enter]. Then,
enter the root password and press [Enter].

The installation program will prompt you to setaroot password? for your system. You must
enter aroot password. The installation program will not let you proceedto the next section
without entering aroot password.

The root password must be at least six characterslong; the password you type is not echoed
to the screen. You must enter the password twice; if the two passwords do not match, the
installation program will askyou to enter them again.

You should make the root password something you can remember, but not something that
is easy for someone else to guess. Your name, your phone number, qwerty, passwordyoot
123456 and anteaterare all examples of bad passwords. Good passwords mix numerals with
upper and lower caseletters and do not contain dictionary words: Aard387varkor 420BMt-
tNT, for example. Remember that the password is case-sensitive.If you write down your

2. A root password is the administrative password for your Red Hat Linux system. You should only
log in as root when needed for system maintenance. The root account does not operate within the
restrictions placed on normal user accounts, so changesmade as root can have implications for your
entire system.



68 Chapter 3. Installing Red Hat Linux

password, keepit in asecure place. However, it is recommended that you do not write down
this or any password you create.

Note

Do not use one of the example passwords offered in this manual. Using one of these passwords
could be considered a security risk.

Note

The root user (also known as the superuser) has complete access to the entire system; for this rea-
son, logging in as the root user is best done only to perform system maintenance or administration.

3.26.2. Setting Up User Accounts

If you chooseto create a user account now, you will have an account to log in to once the
installation hascompleted. This allows you to safely and easily log into your computer with-
out having to beroot to createyour user account.

Enter an account name. Then enter and con rm a password for that user account. Enter the
full name of the account user and pressAdd . Your accountinformation will be added to the
accountlist, and the user account elds will be cleared sothat you canadd another user.

Figure 3-22.Creating a User Account

Choose New to add a new, non-root, user. Enter the user's information and use the Add
button to add the user to the account list.

You can also Edit or Delete the user accountsyou have created and no longer want.

3.27. Authentication Con guration

If you are performing a workstation, laptop, or server installation, pleaseskip aheadto Sec-
tion 3.28

You may skip this section if you will not be setting up network passwords. If you do not
know whether you should do this, pleaseask your system administrator for assistance.
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Unless you are setting up NIS authentication, you will notice that only MD5 and shadow
passwords are selected(seeFigure 3-23. Werecommend you useboth to make your machine
assecure as possible.

To con gur e the NIS option, you must be connectedto an NIS network. If you are not sure
whether you are connectedto an NIS network, pleaseask your system administrator .

Figure 3-23.Authentication Con guration

- Enable MD5 passwords — allows a long password to be used (up to 256 characters),
instead of the standard eight letters or less.

- Enable shadow passwords — provides a secure method for retaining passwords. The
passwords are stored in /etc/shadow , which canonly beread by root.

- Enable NIS — allows you to run a group of computers in the same Network Informa-
tion Service domain with a common password and group le. You can choosefrom the
following options:

- NIS Domain — allows you to specify the domain or group of computers your system
belongsto.

- Use broadcast to nd NIS server — allows you to broadcasta messageto your local
areanetwork to nd an available NIS server.

- NIS Server — causesyour computer to use a speci ¢ NIS server, rather than broad-
casting a messageto the local areanetwork asking for any available server to host your
system.

Note

If you have selected a medium or high re wall to be setup during this installation, network authen-
tication methods (NIS and LDAP) will not work.
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- Enable LDAP — tells your computer to use LDAP for some or all authentication. LDAP
consolidates certain types of information within your organization. For example, all of
the dif ferent lists of userswithin your organization can be merged into one LDAP dir ec-
tory. For more information about LDAP, refer to the Of cial RedHat Linux RefeenceGuide
LightweightDir ectoryAccesdrotocol(LDAP). You can choosefrom the following options:

LDAP Server — allows you to accessa speci ed server (by providing an IP address)
running the LDAP protocol.

LDAP BaseDN — allows you to look up user information by its Distinguished Name
(DN).

Use TLS (Transport Layer Security) lookups — this option allows LDAP to send en-
crypted user namesand passwords to an LDAP server before authentication.

- Enable Kerberos — Kerberos is a secure system for providing network authentication
services. For more information about Kerberos, see Using Kerbeps5 on RedHat Linux in
the Of cial RedHat Linux RefeenceGuide There are threeoptions to choosefrom here:

Realm — this option allows you to accessa network that usesKerberos, composed of
one or afew servers (also known asKDCs) and a potentially large number of clients.

KDC — this option allows you accesgo the Key Distribution Center (KDC), a machine
that issuesKerberos tickets (sometimes called a Ticket Granting Serveror TGS).

Admin Server — this option allows you to accessa server running kadmind .

- Enable SMB Authentication — Setsup PAM to use an SMB server to authenticate users.
You must supply two piecesof information here:

.

SMB Server — Indicates which SMB server your workstation will connectto for au-
thentication.

SMB Workgroup — Indicates which workgr oup the con gur ed SMB serversare in.

3.28. Package Group Selection

After your partitions have been selected and con gur ed for formatting, you are ready to
selectpackagesfor installation.

Note

Unless you choose a custom installation, the installation program will automatically choose most
packages for you. However, you must select either GNOME or KDE (or both) to install a graphical
environment.

GNOME and KDE are both graphical desktop environments® that handle the overall look
and feel of your system. You must chooseone of theseto have a default graphical setup, but
you canalso install both to determine for yourself which you prefer.

3. A desktop environment in Linux is similar to the environment you might seein other operating
systems.However, environments dif fer in their look and feel and are easily customized for your indi-

vidual needs.
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If you do not have enough space(at least 1.8 GB) to install both GNOME and KDE, Section
3.28.2and Section 3.28.3should make the choice a little easierfor you.

You can select components, which group packagestogether according to function (for ex-
ample, C Development , Networked Workstation , or Web Server), individual packages,or
acombination of the two.

To selecta component, click on the checkbox besideit (seeFigure 3-24).

Figure 3-24.PackageGroup Selection

Selecteachcomponent you wish to install. SelectingEverything (atthe end of the component
list) during a custom installation installs all packagesincluded with Red Hat Linux. If you
selectevery package,you will need approximately 3.7 GB of freedisk space.

To selectpackagesindividually , check the Select Individual Packagesbox at the bottom of
the screen.

3.28.1. Selecting Individual Packages

After selecting the components you wish to install, you can selector deselectindividual
packagesusing your mouse (seeFigure 3-25).

You can chooseto view the individual packagesin tree view or at view.
Tree view allows you to seethe packagesgrouped by application type.

Flat view allows you to seeall of the packagesin an alphabetical listing on the right of the
screen.
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Figure 3-25.Selecting Individual Packages

Using Tree view , you seeallisting of packagegroups. When you expand this list (by double-
clicking on the folder arrow beside a package group name) and pick one group, the list of
packagesin that group appearsin the panel on the right. Flat view allows you to seeall of
the packagesin an alphabetical listing on the right of the screen.

To sort packagesalphabetically, click on the Packagetab. To sort packagesby size, click on
the Size (MB) tab.

To selectanindividual package,double-click the checkboxbesidethe packagename. A check
mark in the box meansthat a package has beenselected.

For more information about a speci ¢ package, click on the individual package name. The
packageinformation will appear at the bottom of the screen.

You can also selector deselectall packageslisted within a particular group, by clicking on
the Selectall in group or Unselect all in group buttons.

Note

Some packages (such as the kernel and certain libraries) are required for every Red Hat Linux system
and are not available to select or deselect. These base packages are selected by default.

3.28.2. A Brief Introduction to GNOME

GNOME is a powerful graphics-driven desktop environment. GNOME includes a panel (for
starting applications and displaying status), a desktop (where data and applications can be
placed), multiple window managers (which control the look and feel of your desktop), and
a standard set of desktop tools and applications.

GNOME allows you to setup your desktop the way you want it to look and “feel." GNOME's
sessionmanager rememberssettings and currently running programs. So,onceyou have set
things the way you like, they will stay that way.
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Figure 3-26.Sample GNOME User Screen

Figure 3-26shows atypical graphical environment using the GNOME desktop environment.
A typical graphical environment for KDE would be similar.

Referto the Of cial RedHat Linux Getting StartedGuideto learn more about GNOME.

3.28.3. A Brief Introduction to KDE

KDE provides a complete desktop environment, including a le manager, a window man-
ager, an integrated help system,acon guration system,numeroustools and utilities, and an
ever-increasingnumber of applications.

KDE offers a contemporary desktop, a searchable help system with convenient accessto
help on the use of the KDE desktop and its applications, standardized menu and toolbars,
keybindings, color schemes,and more.

Referto the Of cial RedHat Linux Getting StartedGuideto learn more about KDE.

3.28.4. Unresolved Dependencies

Many software packages,in order to work correctly, depend on other software packages
that must be installed on your system. For example, many of the graphical Red Hat system
administration tools requirethe python and pythonlib  packages.To make sure your system
has all the packagesit needsin order to be fully functional, Red Hat Linux checksthese
package dependenciesachtime you install or remove software packages.

If any packagerequiresanother packagewhich you have not selectedto install, the program
presentsa list of these unresolved dependenciesand gives you the opportunity to resolve
them (seeFigure 3-27).

The Unresolved Dependencies screen appears only if you are missing packagesthat are
neededby the packagesyou have selected.At the bottom of the screen,under the list of miss-
ing packages,an Install packagesto satisfy dependencies checkboxis selectedby default.
If you leave this checked, the installation program will resolve dependenciesautomatically
by adding all required packagesto the list of selectedpackages.
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Figure 3-27.Unresolved Dependencies
If you do not wish to install packagesthat require other packages, select Do not install
packagesthat have dependencies.

Toinstall only the packagesyou have selectedand leave the dependenciesunresolved, select
Ignore package dependencies.

3.29. X Con guration — Video Card

The rst part of X con guration dealswith video card con guration.

3.29.1. Video Card Con guration
Xcon gurator will now presentalist of video cards for you to choosefrom.

If you decided to install the X Window System packages,you now have the opportunity to
con gur e an X server for your system. If you did not chooseto install the X Window System
packages,skip aheadto Section3.3Q

If your video card doesnot appear on the list (seeFigure 3-28), X may not support it. How-
ever, if you have technical knowledge about your card, you may chooseUnlisted Card and
attempt to con gur e it by matching your card's video chipset with one of the available X
servers.



Chapter 3. Installing Red Hat Linux 75

Figure 3-28.Video Card Setup

Next, enter the amount of video memory installed on your video card. If you are not sure,
pleaseconsult the documentation accompanying your video card. You will not damage your
video card by choosing more memory than is available, but the X server may not start cor-
rectly if you do.

If you decide that the values you have selectedare incorrect, you can click the Restore orig-
inal values button to return to the suggestedsettings.

You can also selectSkip X Con guration if you would rather con gur e X after the installa-
tion or not at all.

3.30. Preparing to Install

You should now seea screenpreparing you for the installation of Red Hat Linux.

For your reference,a complete log of your installation can be found in /root/install.log
onceyou reboot your system.

AWarning

If, for some reason, you would rather not continue with the installation process, this is your last
opportunity to safely cancel the process and reboot your machine. Once you press the Next button,
partitions will be written and packages will be installed. If you wish to abort the installation, you should
reboot now before any existing information on any hard drive is rewritten.

To cancelthis installation process,pressyour computer's Resetbutton or use the [Control]-
[Alt]-[Delete] key combination to restart your machine.



76 Chapter 3. Installing Red Hat Linux

3.31. Installing Packages

At this point there is nothing left for you to do until all the packageshave been installed
(seeFigure 3-29. How quickly this happens depends on the number of packagesyou have
selectedand your computer's speed.

Figure 3-29.Installing Packages

3.32. Boot Disk Creation

To createa boot disk, insert a blank, formatted diskette into your diskette drive (seeFigure
A-9) and click Next.

It is highly recommended that you createa boot disk. If, for somereason,your systemwere
not able to boot properly using GRUB, LILO, or athir d-party boot loader, a boot disk would
enableyou to properly boot your Red Hat Linux system.

After ashort delay, your boot disk will be created; remove it from your diskette drive and
label it clearly. Note that if you would like to createa boot disk after the installation, you will

be able to do so. For more information, pleaseseethe mkbootdisk man page, by typing man
mkbootdisk at the shell prompt.

If you do not want to create a boot disk, make sure to check the Skip boot disk creation
checkbox before you click Next.

If you boot your systemwith the boot disk (instead of GRUB or LILO) , make sureyou create
anew boot disk whenever you make any changesto your kernel (including the installation
of anew kernel).
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Figure 3-30.Creating Your Boot Disk

3.33. X Con guration — Monitor and Customization

In order to complete X con guration, you must con gur e your monitor and customize your
X settings.

3.33.1. Con guring  Your Monitor
If you choseto skip X con guration, go to Section3.34

Xcon gurator , the X Window Systemcon guration tool, presentsa list of monitors for you
to choosefrom. In the list, you can either use the monitor that is automatically detected for
you, or chooseanother monitor .

If your monitor doesnot appear on the list, selectthe most appropriate Generic model avail-
able. By selecting a Generic monitor, Xcon gurator will suggesthorizontal and vertical sync
ranges. Thesevalues are generally available in the documentation which accompaniesyour
monitor, or from your monitor 's vendor or manufactur er; pleasecheck your documentation
to make sure thesevalues are set correctly.

Note

If you are installing Red Hat Linux on a laptop with an LCD screen, you should select the most
appropriate Generic model available.
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Figure 3-31.Monitor Selection

@Caution

Do not select a monitor similar to your monitor unless you are certain that the monitor you are
selecting does not exceed the capabilities of your monitor. Doing so may overclock your monitor and
damage or destroy it.

The horizontal and vertical ranges that Xcon gurator suggestsfor your monitor are also
displayed on this screen.

If you decide that the values you have selectedare incorrect, you can click the Restore orig-
inal values button to return to the suggestedsettings.

Click Next when you have nished con guring your monitor.

3.33.2. Custom Con guration

Choosethe correctcolor depth and resolution for your X con guration. Click Test Setting to
try out this con guration. If you do not like what you seeduring the test, click No to choose
another resolution.

Note

If you need to exit out of the X test, use the [Ctrl]-[Alt]-[Backspace] key combination. Also note that
this will not work in some test cases.

We recommend that you test your con guration, to make sure the resolution and color set-
tings are usable.

If you installed both GNOME and KDE, you can choosewhich one to use asyour default
desktop environment. If you installed one or the other, it will only show GNOME or KDE as
the desktop default.
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You can also choose whether you want to boot your system into a text or graphical envi-
ronment once Red Hat Linux is installed. Unless you have special needs, booting into a
graphical environment (similar to a Windows environment) is recommended. If you choose
to boot into atext environment, you will be presentedwith a command prompt (similar to a
DOS environment).

Figure 3-32.X Customization

3.34. Installation Complete
Congratulations! Your Red Hat Linux 7.3installation is now complete!

The installation program will prompt you to prepare your system for reboot. Rememberto
remove any installation media (diskette in the diskette drive or CD in the CD-ROM drive) if
they are not ejectedautomatically upon reboot.

If you do not have a boot loader installed and con gur ed, you will needto usethe boot disk
you created during the installation now.

After your computer's normal power-up sequencehascompleted, you should seethe graph-
ical boot loader prompt, at which you cando any of the following things:

- Press[Enter] — causesthe default boot entry to be booted.

- Selecta boot label, followed by [Enter] — causesthe boot loader to boot the operating
system corresponding to the boot label. (Press[?] or [Tab] at LILO's text mode boot loader
prompt for alist of valid boot labels.)

- Do nothing — after the boot loader's timeout period, (by default, ve seconds)the boot
loader will automatically boot the default boot entry.

Do whatever is appropriate to boot Red Hat Linux. You should seeone or more screensof
messagesscroll by. Eventually, you should seealogin:  prompt or a graphical login screen
(if you installed the X Window Systemand choseto boot into graphical mode by default).
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@

If you are not sure what to do next, we suggest you begin with the Of cial Red Hat Linux Getting
Started Guide which covers topics relating to the basics of your system and is an introduction to using
Red Hat Linux. The Of cial Red Hat Linux Getting Started Guide can be found on the Documentation
CD or online at:

http://www.redhat.c om/docs

If you are a more experienced user looking for information on administration topics, you may nd the
Of cial Red Hat Linux Reference Guide to be more helpful.

If you are looking for information on system con gur ation, you may nd the Of cial Red Hat Linux
Customization Guide to be helpful.



Appendix A.
Upgrading Your Current System

This appendix walks you through atypical Red Hat Linux 7.3upgrade.

A.l. What it Means to Upgrade

The installation processfor Red Hat Linux 7.3 includes the ability to upgrade from prior
versions of Red Hat Linux (version 4.2and later) which are basedon RPM technology.

Upgrading your system installs the modular 2.4x kernel aswell asupdated versions of the
packageswhich are currently installed on your system.

The upgrade processpreservesexisting con guration les by renaming them with an .rpm-
save extension (for example, sendmail.cf.rpmsave ). The upgrade processalso createsa
log of its actions in /root/upgrade.log .As software evolves, con guration le formats can
change, so you should carefully compare your original con guration les to the new les
before integrating your changes.

Note

Some upgraded packages may require the installation of other packages for proper operation. If
you choose to customize your packages to upgrade, you may be required to resolve dependency
problems. Otherwise, the upgrade procedure takes care of these dependencies, but it may need to
install additional packages which are not on your system.

Depending on how you have partitioned your system, the upgrade program may prompt
you to add an additional swap le. If the upgrade program doesnot detecta swap le that
equals twice your RAM, it will askyou if you would like to add a new swap le. If your
system does not have a lot of RAM (lessthan 32 MB), it is recommended that you add this
swap le.

A.2. Upgrading Your System

At this point, you should have chosenUpgrade asyour preferred installation type (seeFig-
ureA-1).
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Figure A-1. Choosing Install or Upgrade

A.3. Upgrading Your File System

Note

This section only pertains to users performing an upgrade from Red Hat Linux version 7.1 or earlier,
or from a Red Hat Linux 7.2 installation where ext2 was chosen as the le system.

If the installation program detectsthe ext2 le system on your Red Hat Linux system, you
can chooseto retain your current ext2 le system or migrate to the ext3 le system.

The following is a brief description of the ext2 and ext3 le systems,and how they can be
utilized.

« ext2 — An ext2 le system supports standard Unix le types (regular les, directories,
symbolic links, etc). It provides the ability to assignlong le names,up to 255characters.
Versions prior to Red Hat Linux 7.3used ext2 le systemshby default.

« ext3— The ext3 le systemis basedon the ext2 le system and has one main advantage
— journaling. Using ajournaling le system reducestime spent recovering a le system
after acrashasthereis no needto fsck'the le system.

It is recommended, but not required, that you chooseto migrate to the ext3 le system.
If you chooseto migrate to the ext3 le system, existing system data will not be modi ed.

A.4. Customizing Your Upgrade

Do you want to choosethe packagesto be upgraded or let the installation program perform
an automated upgrade (seeFigure A-2)?

1. Thefsck application is used to checkand optionally repair one or more Linux le systems.
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To perform an automated upgrade, click Next.

To customize your packagesfor this upgrade, selectthe Customize packagesto be upgraded
option and click Next (seeSectionA.8).

Figure A-2. Upgrade Customization

A.5. Boot Loader Con guration

A software boot loader is used to start Red Hat Linux on your computer. It can also start
other operating systems, such as Windows. If you are using a Red Hat Linux software boot
loader (GRUB or LILO), it will be detected automatically.

Figure A-3. Upgrade Boot Loader Con guration
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On the Boot Loader Con guration Screen, your options are:

Update boot loader con guration — Choose this option to keep your current boot loader
con guration (GRUB or LILO depending on what you have currently installed) and have
updates applied.

Skip boot loader updating — Choosethis option if you do not want to make any changes
to your current boot loader con guration. If you are using athir d party boot loader, you will
want to skip updating your boot loader.

Create new boot loader con guration — Choosethis option if you want to createa new boot
loader for your system. If you currently have LILO and want to switch to GRUB, or if you
have been using boot disks to boot your Red Hat Linux system and want to use a software
boot loader suchasGRUB or LILO, you will want to createa new boot loader con guration
(seeSectionA.5.1 for more information).

Onceyou have made your selection, click Next to continue.

A.5.1. Creating a New Boot Loader Con guration

In order to be able to boot your Red Hat Linux system, you usually need to install a boot
loader. In Red Hat Linux 7.3,you canchooseto install GRUB or LILO, or you canchoosenot
to install aboot loader at all.

First, selectwhich boot loader you want to install. If you do not want to overwrite your
current boot loader, chooseDo not install aboot loader.

Assuming you chose GRUB or LILO, you must now determine where you want the boot
loader to beinstalled. You may install the boot loader in one of two places:

The master boot record (MBR)

This is the recommended place to install a boot loader, unless the MBR already starts
another operating system loader, such as System Commander. The MBR is a special
areaon your hard drive that is automatically loaded by your computer's BIOS, and is
the earliest point at which the boot loader can take control of the boot process.If you
install it in the MBR, when your machine boots, GRUB (or LILO) will presenta boot
prompt. You canthen boot Red Hat Linux or any other operating system that you have
con gur ed the boot loader to boot.

The rst sectorof your boot partition

This is recommended if you are already using another boot loader on your system. In
this case,your other boot loader will take control rst. You canthen con gur e that boot
loader to start GRUB (or LILO), which will then boot Red Hat Linux.
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Figure A-4. Boot Loader Con guration

If your systemwill use only Red Hat Linux, you should choosethe MBR. For systemswith
Windows 95/98, you should also install the boot loader to the MBR sothat it can boot both
operating systems.

@Caution

If you choose not to install GRUB or LILO for any reason, you will not be able to boot your Red Hat
Linux system directly, and you will need to use another boot method (such as a boot diskette). Use
this option only if you are sure you have another way of booting your Red Hat Linux system!

If you wish to add default options to GRUB or LILO's boot command, enter them into the
Kernel parameters eld. Any options you enter will be passedto the Linux kernel every
time it boots.

The Forceuse of LBA32 (not normally required) option allows you to exceedthe 1024cylin-
der limit for the /boot partition. If you have a system which supports the LBA32 extension
for booting operating systems above the 1024 cylinder limit, and you want to place your
/boot partition above cylinder 1024,you should selectthis option.

Every bootable partition is listed, including partitions used by other operating systems.The
partition holding your Red Hat Linux system'sroot le systemwill have a Boot label of Red
Hat Linux (for GRUB) or linux (for LILO). Other partitions may also have boot labels. If
you would like to add boot labels for other partitions (or changean existing boot label), click
onceon the partition to selectit. Once selected,you can changethe boot label.

Note

The Boot label column lists what you must enter at the boot prompt, in non-graphical boot loaders,
in order to boot the desired operating system. However, if you forget the boot labels de ned on your
system, you can always press [Tab] at the prompt to display a list of de ned boot labels.
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A.5.1.1. Rescue Mode
If you needto userescuemode, there are several options available to you.

«+ Using the CD-ROM to boot, type linux  rescue atthe boot: prompt.

- By booting your systemfrom aninstallation boot diskette made from the boot.img image.
This method requiresthat the Red Hat Linux CD-ROM #1be inserted asthe rescueimage
or that the rescueimage be on the hard drive as an ISO image. Once you have booted
using this diskette, type linux  rescue atthe boot: prompt.

« By booting from anetwork disk made from the bootnet.img  or PCMCIA boot disk made
from pcmcia.img . Onceyou have booted using this diskette, type linux  rescue atthe
boot: prompt. You canonly do this if your network connection is working. You will need
to identify the network host and transfer type. For an explanation of how to specify this
information, seeSection3.7.

For moreinformation regarding rescuemode, referto the Of cial RedHat Linux Customization
Guide

A.5.1.2. Alternative Boot Loaders

If you do not wish to use GRUB or LILO to boot your Red Hat Linux system, you have
several alternatives:

Boot disk
As previously stated, you can use the boot disk created by the installation program (if
you electedto createone).

LOADLIN

You can load Linux from MS-DOS. Unfortunately , this requires a copy of the Linux
kernel (and an initial RAM disk, if you have a SCSladapter) to be available on an MS-
DOS partition. The only way to accomplish this is to boot your Red Hat Linux system
using some other method (for example, from a boot disk) and then copy the kernel to
an MS-DOS partition. LOADLIN is available from

ftp://metalab.un c. edu/p ub/L in ux/ sy st embo ot /d ualbo ot/
and associatedmirr or sites.

SYSLINUX
SYSLINUX is an MS-DOS program very similar to LOADLIN. It is also available from
ftp://metalab.un c. edu/p ub/L in ux/ sy st embo ot /I oader s/

and associatedmirr or sites.

Somecommercial boot loaders

You canload Linux using commercial boot loaders. For example, System Commander
and Partition Magic areableto boot Linux (but still require GRUBor LILO to beinstalled
in your Linux root partition).
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A.5.1.3. SMP Motherboar ds, GRUB, and LILO

This section is speci ¢ to SMP motherboards only. SMP, short for Symmetric Multipr ocess-
ing, is a computer architecture providing fast performance by making multiple CPUs avail-
able to complete individual processessimultaneously (multipr ocessing).

If the installation program detects an SMP motherboard on your system, it will automati-
cally createtwo /boot/grub/grub.conf or /etc/lilo.conf entries (depending on the boot
loader you installed), rather than the usual single entry.

The two entries in grub.conf  will be Red Hat Linux (kernel version ) and Red Hat
Linux (kernel version -smp) .TheRed Hat Linux (kernel version -smp) will boot by
default. However, if you have trouble with the SMP kernel, you can elect to boot the Red
Hat Linux (kernel version ) entry instead. You will retain all the functionality asbefore,
but you will only be operating with a single processor

The two entries in lilo.conf will belinux and linux-up . The linux entry will boot by
default. However, if you have trouble with the SMP kernel, you can electto boot the linux-
up entry instead. You will retain all the functionality asbefore,but you will only be operating
with asingle processor

A.6. GRUB Password

If you did not install GRUB asyour boot loader, skip to SectionA.7.

If you areinstalling GRUB asyour boot loader, you should createa password to protectyour
system. Without a GRUB password, userswith accesgo your system canpassoptions to the
kernel which can compromise your system security. With a GRUB password in place, the
password must rst be entered in order to selectany non-standard boot options.

Figure A-5. GRUB Password

To enhanceyour system security, you should selectUse a Grub Password.
Once selected,enter a password and con rm it.
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A.7. Selecting Packages to Upgrade

On this screen,you can choosewhich packagesyou would like to upgrade (seeFigure A-6).
You can chooseto view the individual packagesin tree view or at view.
Tree view allows you to seethe packagesgrouped by application type.

Flat view allows you to seeall of the packagesin an alphabetical listing on the right of the
screen.

Using Tree view, you seeallisting of packagegroups. When you expand this list (by double-
clicking on the folder arrow beside a package group name) and pick one group, the list of
packagesin that group appearsin the panel on the right.

To sort packagesalphabetically, click on the Packagetab. To sort packagesby size, click on
the Size (MB) tab.

To selectan individual package,click the checkbox beside the package name. A check mark
in the box meansthat a package has beenselected.

For more information about a speci ¢ package, click on the individual package name. The
packageinformation will appear at the bottom of the screen.

You can also selector deselectall packageslisted within a particular group, by clicking on
the Selectall in group or Unselect all in group buttons.

Certain packages(for example, the kernel and certain libraries) are required for every Red
Hat Linux systemand are not available to selector deselect. Thesebasepackagesare selected
by default.

Figure A-6. Individual PackageSelection

A.7.1. Unresolved Dependencies

If any packagerequiresanother packagewhich you have not selectedto install, the program
presentsa list of theseunresolvedlependencieand gives you the opportunity to resolve them
(seeFigure A-7).

The Unresolved Dependencies screen appears only if you are missing packagesthat are
needed by your customized package selection.
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At the bottom of the screen,under the list of missing packages,an Install packagesto satisfy

dependencies radio button is selectedby default. If you leave this checked, the installation

program will resolve package dependenciesautomatically by adding all required packages
to the list of selectedpackages.

Figure A-7. Unresolved Dependencies

If you do not wish to install packagesthat require other packages, select Do not install
packagesthat have dependencies.

Toinstall only the packagesyou have selectedand leave the dependenciesunresolved, select
Ignore package dependencies.

A.8. Upgrading Packages

At this point thereis nothing left for you to do until all the packageshave beenupgraded or
installed (seeFigure A-8).
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Figure A-8. Installing Packages

A.9. Boot Disk Creation

To createa boot disk, insert a blank, formatted diskette into your diskette drive (seeFigure
A-9) and click Next.

It is highly recommended that you createa boot disk. If, for somereason,your systemwere
not able to boot properly using GRUB, LILO, or athird-party boot loader, a boot disk would
enableyou to properly boot your Red Hat Linux system.

After a short delay, your boot disk will be created; remove it from your diskette drive and
label it clearly. Note that if you would like to createaboot disk after the installation, you will

be able to do so. For more information, pleaseseethe mkbootdisk man page, by typing man
mkbootdisk  at the shell prompt.

If you do not want to create a boot disk, make sure to check the Skip boot disk creation
checkbox before you click Next.

If you boot your systemwith the boot disk (instead of GRUB or LILO) , make sureyou create
anew boot disk whenever you make any changesto your kernel (including the installation
of anew kernel).
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Figure A-9. Boot Disk Creation

A.10. Upgrade Complete
Congratulations! Your Red Hat Linux 7.3upgrade is now complete!

You will now be prompted to prepare your system for reboot. Do not forget to remove any
diskette in the oppy drive or CD in the CD-ROM drive if they are not ejectedautomatically
upon reboot. If you do not have a boot loader installed and con gur ed, you will needto use
your boot disk now.

@

If you need a quick review of some of the basic Linux concepts of Red Hat Linux refer to the Of cial
Red Hat Linux Getting Started Guide.

For information dealing with system con gur ation and administration, refer to the Of cial Red Hat
Linux Customization Guide and the Of cial Red Hat Linux Reference Guide.
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Appendix B.

Removing Red Hat Linux

To uninstall Red Hat Linux from your system, you will need to remove the GRUB or LILO
information from your master boot record (MBR).

In DOS,NT, and Windows 95you canusefdisk to createanew MBR with the undocumented
ag /mbr . This will ONLY rewrite the MBR to boot the primary DOS partition. The command
should look like the following:

fdisk  /mbr

If you need to remove Linux from a hard drive, and have attempted to do this with the
default DOS fdisk , you will experiencethe Partitions existbut theydonot existproblem. The
bestway to remove non-DOS partitions is with atool that understands partitions other than
DOS.

You cando this with the installation media by typing linux  expert atthe boot: prompt:
boot: linux  expert

Selectinstall (versus upgrade) and at the point when you should partition the drive, choose
fdisk . In fdisk , type [p] to print out the partition numbers, and remove the Linux partitions
with the [d] command. When you are satis ed with the changesyou have made, you can
quit with a[w] and the changeswill be savedto disk. If you deleted too much, type [q] and
no changeswill be made.

Onceyou have removed the Linux partitions, you canrebootyour computer using [Contr ol]-
[Alt]-[Delete] instead of continuing with the install.
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Appendix C.
Getting Technical Suppor t

C.1. Remember to Sign Up

If you have an of cial edition of Red Hat Linux 7.3and/or an of cial RedHat OEM partner
kit, pleaserememberto sign up for the bene ts you are entitled to asa Red Hat customer.

You will be entitled to any or all of the following bene ts, depending upon the Of cial Red
Hat Linux product you purchased:

« Of cial Red Hat support — Get help with your installation questions from Red Hat's
support team.

- Red Hat Network — Easily update your packagesand receive security notices that are
customized for your system. For more details, go to:

http://rhn.redha t.c om

- Under the Brim: The Of cial Red Hat E-Newsletter — Every month, get the latest news
and product information dir ectly from Red Hat.

To sign up, go to:
http://www.redhat.co m/apps/ac tiv ate /

You will nd your ProductID on the Registration Information Card in your Of cial Red Hat
Linux boxed set.

C.2. An Overview of Red Hat Suppor t

Note

For more information on how Red Hat's technical support staff can assist you, refer to the service
level agreement at:

http://www.redhat.c om/sup por t/ sla /

Red Hat provides installation assistancefor Of cial Red Hat Linux boxed set products and
covers installation on asingle computer. This assistanceis intended to help customers suc-
cessfully install Red Hat Linux. Assistancewith installation is offered via telephone and the
Web. Note, telephone support is only available with certain Red Hat Linux products. Please
checkyour boxed setto seewhat types of support are available to you.

Red Hat Support will attempt to answer any guestions you may have before the installation
processis initiated. Depending on the product purchased,it caninclude the following:

« Hardwar e compatibility questions
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- Basichard drive partitioning strategies
Red Hat Support can provide the following assistanceduring the installation process:

- Getting supported hardwar e recognized by the Red Hat Linux operating system
- Assistancewith hard drive partitioning

« Conguring Red Hat Linux and Windows 9x, ME, NT, or 2000to dual-boot using the
Linux boot loaders GRUB or LILO (please note that third party boot loaders and parti-
tioning software are not supported)

We can also help you with basic post-installation tasks, such as:

- Successfullycon guring the X Window Systemusing Xcon gurator
- Conguring alocal parallel port printer to print text
- Conguring amouse

Our installation assistanceservice is designed to get Red Hat Linux running on your system
as quickly and as easily as possible. However, there are many other things that you may
want to do with your Red Hat Linux system, from compiling a custom kernel to setting up
a Web server, which are not covered.

For assistancewith thesetasks,thereis a wealth of online information available in the form
of HOWT O documents, Linux-r elated websites, and commercial publications. The various
Linux HOWT O documents are included with Red Hat Linux on the Documentation CD in
the /HOWTOSlir ectory. TheseHOWT OSare provided in text les that caneasily bereadfrom
within Red Hat Linux and other operating systems.

A large number of Linux-r elated websites are available. The best starting point for nding
information on Red Hat Linux is the Red Hat, Inc. website:
http://www.redhat.co m/

Many Linux-r elated books are also available. If you are new to Linux, a book that covers
Linux basicswill beinvaluable. We canrecommend severaltitles: The Of cial RedHat Linux
Getting Started Guide Using Linux, by Bill Ball; Linux Clearly Explained by Bryan Pfaffen-
berger; Linux for Dummies by Jon "maddog” Hall; and LearningRedHat Linux, by Bill Mc-
Carty.

Red Hat also offers various incident-based support plans to assistwith con guration issues
and tasks that are not covered by installation assistance.Pleaseseethe Red Hat Support
website for more information at:

http://www.redhat.co m/s upport /

C.3. Scope of Red Hat Suppor t

Red Hat, Inc. canonly provide installation assistanceto customers who have purchasedan
Of cial Red Hat Linux boxed setand/or an of cial Red Hat OEM partner kit. If you have
obtained Linux from any other company, you must contact that company for support. Other
companiesinclude:

« Macmillan
- Sams/Que
+ Linux SystemsLabs (LSL)
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« Mandrake
« CheapBytes

Additionally , Red Hat Linux obtained via any of the following methods doesnot qualify for
support from Red Hat:

- RedHat Linux PowerTools Archive

« Downloaded via FTPon the Internet

- Included in a packagesuch asMotif or Applixwar e

- Copied or installed from another user's CD

+ A CD-ROM (or CD-ROM set)included in aLinux book or other publication.

C.4. How to Get Technical Suppor t

In order to receive technical support for your Of cial Red Hat product, you must register
your product on Red Hat's website.

Every Of cial Red Hat product comeswith a Product Identi cation code: a 16-character
alphanumeric string. The Product ID for Red Hat Linux 7.3is located on the Registration
Information Card that can be found inside the box.

Note

Do not throw away the card with your Product ID. You must have the Product ID to get technical
support. If you lose the certi cate , you may not be able to receive support.

The Product ID is the code that will enable technical support and any other bene ts or ser
vices that you purchasedfrom Red Hat, depending upon which product you purchased.

C.4.1. Signing up for Technical Support

To sign up for technical support, you must:

1.Createacustomer pro le at:
http://www.redhat.com/apps/activate/
You may have already completed this step;if you have, continue to the next step.

2.Using the login name and password you created during the customer pro le, please
log in at the Red Hat Support website at:

http://www.redhat.com/support

If you created a new customer pro le, once you activate your product you will see
a webpage that shows your registered products. There is also a button, Access Web
Support , on this page that will take you to the support website.

3. Update your contactinformation if necessary
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Note

If your email address is not correct, communications regarding your technical support requests
CANNOT be delivered to you, and you will not be able to retrieve your login and password by
email. Be sure that you give us your correct email address.

If you are worried about your privacy, pleaseseeRed Hat's privacy statementat:
http://www.redhat.com/legal/privacy_statement.html

4.Add aproduct to your pro le. Pleaseenter the following information:
« The Product ID for your boxed setproduct
« The Support Certi cate Number or Entittement Number if the product is a contract

5. Setyour customer preferences.
6. Answer the optional customer questionnaire.
7.Submit the form.
If the previous stepswere completed successfully, you cannow login at

http://www.redhat.co m/s upp ort

and open a new technical service request. However, you must still use your Product ID in
order to obtain technical support via telephone (if the product you purchased came with
phone support). You will also be asked for your login name when contacting the technical
support team via telephone.

C.5. Questions for Technical Suppor t

Technical support is both a scienceand a mystical art form. In most cases,support techni-
ciansmust rely on customer observations and communications with the customerin order to
diagnose and solve the problem. Therefore, it is extremely important that you are asdetailed
and clear aspossible when you state your questions and report your problems. Examples of
what you should include are:

« Symptoms of the problem (for example: "Linux is not able to accessmy CD-ROM drive.
When it tries, | get timeout errors.")

« When the problem began (for example: "My system was working ne until yesterday,
when alightning storm hit my area.")

- Any changesyou made to your system (for example: "l added a new hard drive and used
Partition Wizzo to add Linux partitions.")

- Other information that may be relevant to your situation, such asthe installation method
(CD-ROM, NFS,HTTP)

+ Speci ¢ hardwar e devices that may be relevant to your problem (for example: If you can-
not setup networking, what kind of network card do you have?)
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C.5.1. How to Send Suppor t Questions

Pleaselogin at

http://www.redhat.co m/s upp ort

and open anew service request,or call the phone number for support. If your product came

with phone support, or you have purchaseda phone support contract, the phone number
you will needto call will be provided to you during the sign up process.

For moreinformation on using Red Hat's online support systemgo to:

http://www.redhat.co m/support /se rvi ces/a cce ss. html
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Appendix D.

Troubleshooting Your Installation of Red Hat
Lin ux

This appendix discussessome common installation problems and their solutions.

D.1. You are Unable to Boot Red Hat Linux

D.1.1. Are You Unable to Boot from the CD-ROM?

Note

There are a few cases where the system BIOS will not allow the Red Hat Linux CD-ROM to boot be-
cause of the size of the boot image on the CD-ROM itself. In cases such as these, a boot disk should
be made to boot Red Hat Linux. Once booted, the CD-ROMs will work properly for the installation.

If you cannot boot from your Red Hat Linux CD-ROM, you have two options:

1. You can changeyour BIOS sothat booting from the CD-ROM is recognized rst in the
boot order, or

2.Boot using a boot disk you have created.

To changeyour BIOS,referto your systemmanual for the correctkeyboard combination that
allows you to accessyour BIOS,or you canread the key sequenceneeded while the system
begins to boot.

To createa boot disk, follow the instructions in Section1.4.2

To boot Red Hat Linux using a boot disk, insert the diskette you have created into your
oppy drive and then boot/r eboot your computer. Make sure that your BIOS is setto use
the oppy or removable disk (A:) to boot.

D.1.2. Are You Unable to Boot from the Local Boot Disk?

If you are experiencing dif culties in getting alocal boot disk to boot your system correctly,
you may need an updated boot disk.

Checkthe online errata at
http://www.redhat.co m/support /er rat a

for updated diskette images (if available) and follow the instructions in Section1.4.2 to make
an updated boot disk for your system.
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D.1.3. Are You Unable to Boot from PCMCIA Boot Disks?

If you are experiencing dif culties in getting the PCMCIA boot disks you made to boot your
system correctly, you may need an updated boot disk.

Checkthe online errata for updated diskette images (if available) and follow the instructions
provided to make an updated boot disk for your system.

D.1.4. s Your System Displaying Signal 11 Errors?

If you receive a fatal signal 11 error during your installation, it is probably due to a hard-
ware error in memory on your system's bus. A hardwar e error in memory can be causedby
problems in executablesor with the system's hardware. Like other operating systems, Red
Hat Linux placesits own demands on your system's hardware. Someof this hardwar e may
not be able to meet those demands, even if they work properly under another OS.

Check to seeif you have the latest installation and supplemental boot diskettes from Red
Hat. Review the online errata to seeif newer versions are available. If the latest images still
fail, it may be due to a problem with your hardware. Commonly, these errors are in your
memory or CPU-cache.A possible solution for this error is turning off the CPU-cachein the
BIOS. You could alsotry to swap your memory around in the motherboard slots to seeif the
problem is either slot or memory related.

For moreinformation concerning signal 11 errors, refer to:

http://www.bitwizard .l /siogll/

D.1.5. Are You Unable to Boot from a Network Boot Disk?

If you are experiencing dif culties in getting the network boot disk you made to boot your
system correctly, you may need an updated boot disk.

Checkthe online errata for updated diskette images (if available) and follow the instructions
provided to make an updated boot disk for your system.

D.2. Trouble Beginning the Installation

D.2.1. Trouble Using PCMCIA Boot Disks?

If you booted using PCMCIA boot disks and want to install via FTP (or NFS or HTTP), but
do not seetheseinstallation options, you may have a problem with your network card.

If the network card is not initialized during the boot process,the Red Hat Linux installation
program will not enableyou to con gur eyour system for networking, either during or after
the installation itself.

Check the hardwar e compatibility list at
http://hardware.redh at. com/hc I/

to seeif your network card is compatible and/or supported. If your card is not listed, it may
not be compatible with Red Hat Linux.
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D.2.2. Is Your Mouse Not Detected?

If the Mouse Not Detected screen (seeFigure D-1) appears, then the installation program
was not able to identify your mouse correctly.

You canchooseto continue with the GUI installation or usethe text mode installation, which
doesnot require using amouse. If you chooseto continue with the GUI installation, you will
need to provide the installation program with your mouse con guration information (see
Section3.19).

Figure D-1. Mouse Not Detected

For an overview of text mode installation instructions, pleaserefer to Section3.3.

D.2.3. Problems with Booting into the Graphical Installation

The Red Hat Linux installation program usesframe buffers by default. However, there are
some video cards that will not work with this setting. The end result will be a problem
booting into the graphical installation program.

The installation program will rst try to run in frame buffer mode. If that fails, it will try
to run in alower resolution mode. If that still fails, the installation program will run in text
mode.

Userswho have video cards that will not run at 800x 600resolution should type lowres at
the boot: prompt to run the installation program in 640x 480resolution.

If this still does not work, you can run the installation program without frame buffers by
typing nofb atthe boot: prompt.

D.3. Trouble During the Installation

D.3.1. Partition Creation Problems

If you are having trouble creating a partition (for example, a root (/) partition), make sure
you are setting its partition type to Linux Native.
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Unless your BIOS supports otherwise, make sure /boot does not exceedthe 1023cylinder
head. If you do not, the installation program will not allow you to createa/boot or/ parti-
tion. Somenew systemsallow you to exceedthe 1023limit (with GRUB and the newer LILO
versions that are available), but most machineswith older BIOSwill not.

D.3.2. Using Remaining Space

You have aswap and a/ (root) partition created,and you have selectedthe root partition to
use the remaining space,but it doesnot Il the hard drive.

If your hard drive is morethan 1024cylinders, you must createa/boot partition if you want
the / (root) partition to useall of the remaining spaceon your hard drive.

D.3.3. Other Partitioning Problems

If you are using Disk Druid to create partitions, but cannot move to the next screen, you
probably have not created all the partitions necessaryfor Disk Druid ‘s dependenciesto be
satis ed.

You must have the following partitions asa bare minimum:

« A /boot partition of type Linux native
« A/ (root) partition of type Linux native
- A swap partition of type Linux swap

@

When de ning a partition's type as Linux swap, you do not have to assign it a mount point. Disk
Druid automatically assigns the mount point for you.

D.3.4. Are You Seeing Python Errors?

During some upgrades or installations of Red Hat Linux, the installation program (also
known as Anaconda) may fail with a Python or traceback error. This error may occur af-
ter the selection of individual packagesor while trying to savethe upgrade log in /tmp . The
error may look similar to:

Traceback (innermost last):

File  "/var/tmp/anaconda-7.1/ Jusr /lib /an aconda/ iw/p rogr ess_gui .py ",
line 20, in run
rc = self.todo.dolnstall 0
File  "/var/tmp/anaconda-7.1/ Jusr /lib /an aconda/ todo .py" , line 1468, in
dolnstall
self.fstab.savePartitio ns ()
File "fstab.py", line 221, in savePartitions
sys.exit(0)

SystemExit: 0

Local variables in innermost  frame:
self: fstab.GuiFstab instance  at 8446fe0
sys: module 'sys'  (built-in)
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ToDo object:
(itodo

ToDo

pl

(dp2

S'method'

p3

(iimage
CdromInstallMethod
p4

(dp5
S'progressWindow'
p6

failed
This error occurs in some systems where links to /tmp are symbolic to other locations or

have been changed since creation. These symbolic or changed links are invalid during the
installation process,so the installation program cannot write information and fails.

If you experience such an error, rst try to download any available errata for Anaconda.
Errata can be found at:
http://www.redhat.co m/support /er rat a

You canalso search for bug reports related to this problem. To search Red Hat's bug tracking
system, go to:

http://bugzilla.redh at. combu gzi lla

Finally, if you are still facing problems related to this error, register your product and contact
our support team. To register your product, go to:

http://www.redhat.co m/apps/ac tiv ate

D.4. Problems After Installation

D.4.1. Trouble With the Graphical GRUB Screen?

If, for somereason,you need to disable the graphical boot screen,you cando so, asroot, by
editing the /boot/grub/grub.conf le and then rebooting your system.

To do this, comment out the line which begins with splashimage in the grub.conf le. To
comment out aline, insert the ; character at the beginning of the line.

Onceyou reboot, the grub.conf  le will bereread and your changeswill take place.

You may re-enablethe graphical boot screen by uncommenting (or adding) the above line
back into the grub.conf  le and rebooting.

D.4.2. Trouble With the Graphical LILO Screen?

If, for somereason,you need to disable the graphical boot screen,you cando so,asroot, by
editing the /etc/lilo.conf le and then rerunning LILO.
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First, asroot, comment out (or delete) the line which reads message=/boot/message  in the
Jetc/lilo.conf le. To comment out a line, insert the ; character at the beginning of the
line. Next, rerun LILO by typing /sbin/lilo -v . The next time you boot, you will seethe
text LILO: prompt, asused in previous Red Hat Linux releases.

You may re-enablethe graphical boot screen by adding (or uncommenting) the above line
backinto the lilo.conf le and rerunning LILO.

D.4.3. Problems with Server Installations and X

If you performed aserver installation and you are having trouble getting X to start, you may
not have installed the X Window Systemduring your installation.

If you want the X Window System, you can perform an upgrade to install X. During the
upgrade, selectthe X Window System packages,and choose GNOME, KDE, or both.

D.4.4. Problems When You Try to Log In

If you did not create a user account during the installation you will need to log in asroot
and use the password you assignedto root.

If you cannot remember your root password, you will need to boot your system as linux
single at the GRUB or LILO boot: prompt. Then at the # prompt, you will need to type
passwd root ,which will allow you to enter a new password for root. At this point you can
type shutdown -r now and the systemwill rebootwith your new password.

If you cannot remember your user account password, you must become root. To become
root, type su - and enter your root password when prompted. Then, type passwd
username . This allows you to enter anew password for the speci ed user account.

If you selected either the custom or workstation installation and do not seethe graphical
login screen, check your hardwar e for compatibility issues. The Hardware Compatibility List
canbefound at:

http://hardware.redh at. com/hc I/

D.4.5. Does Netscape Navigator Crash on JavaScript Pages?

If NetscapeNavigator continuously crasheson pagesthat contain JavaScripts,you may need
to edit your ~/.mailcap le.

Edit the le using pico by typing pico ~/.mailcap at the prompt in a terminal window .
(You may use any text editor.)

Remove the following lines from the le:

application/x-javascrip i\
x-mozilla-flags=save

You can also turn off JavaScript within Netscape Navigator itself. Click on
Edit=>Preferences=>Advanced and make sure the Enable JavaScript checkbox is not
selected.

If thesedo not help, you canalsotry to use a newer version of Netscape Navigator if avail-
able. Check the Red Hat Linux errata website under security advisories for more informa-
tion.
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D.4.6. Your Printer Will Not Work Under X

If you are not sure how to setup your printer or are having trouble getting it to work prop-
erly, try using the graphical printconf program. Log in asroot, open a terminal window , and
type printconf-gui

D.4.7. Is Your RAM Not Being Recogniz ed?

Sometimes, the kernel does not recognize all of your memory (RAM). You can check this
with the following command:

cat /proc/meminfo

Find out if the displayed quantity is the sameasthe known amount of RAM in your system.
If they are not equal, add the following line to the /boot/grub/grub.conf

memxx M

Or, if you used LILO, add the following line to the /etc/lilo.conf le:

append="mem=xx M"

Replace xx with the amount of RAM you have in megabytes. Remember that per-image
append lines completely overwrite the global append line. It might be worth adding this to
the per-image descriptions, asshown in this example:

mem=128M

append="mem=128M"

In /boot/grub/grub.conf , the above example would look similar to the following:
#NOTICE: You have a /boot partition. This means that

# all  kernel paths are relative to /boot/

default=0

timeout=30
splashimage=(hd0,0)/grub /spl ash .xpm .gz
title Red Hat Linux (2.4.6-2)
root (hd0,0)
kernel  /vmlinuz-2.2.6-2 ro root=/dev/hda3 mem=128M

Onceyou reboot, the changesmade to grub.conf ~ will bere ected on your system.
In /etc/lilo.conf , the above example would look similar to the following:

boot=/dev/sda
map=/boot/map
install=/boot/boot.b
prompt
timeout=50

image=/boot/vmlinuz-2.2.1 2-20
label=linux
root=/dev/sdal
initrd=/boot/initrd-2.2.1 2-20.m g
read-only
append="mem=128M"

Rememberto run /sbin/lilo -v after changing /etc/lilo.conf
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Note that you canalso produce the sameeffect by actually passingthis option when you are
specifying the label/image to usein GRUB or LILO.

Once you have loaded the GRUB boot screen, type e for edit. You will be presentedwith a
list of items in the con guration le for the boot label you have selected.

Choosethe line that starts with kernel and type e to edit this boot entry.
At the end of the kernel line, add

memxx M

where xx equals the amount of RAM in your system.
Press[Enter] to exit edit mode.
Oncethe GRUB screen hasreturned, type b to boot with your new RAM speci cations.

At the graphical LILO screen, press[Ctrl]-[x] to exit to the boot: prompt. Next, enter the
following at the boot: prompt:

linux  memxx M

Rememberto replacexx with the amount of RAM in your system.Press[Enter] to boot.

D.4.8. Problems with Sound Con guration

If you do not have sound after your installation, you may need to run the sound con gura-
tion utility . As root, type sndconfig  in aterminal window .

Note

sndconfig  must be run in runlevel 3. More information about runlevels can be found in the Of cial
Red Hat Linux Reference Guide, in chapter Boot Process, Init, and Shutdown.

If the sndcong application does not help, you may need to select the Enable sound
server startup  option under the Multimedia =>Sound in the GNOME Control Center.

To do this, click on Panel=>Programs=>Settings=>GNOME Control Center to launch the
GNOME Control Center. In the GNOME Control Center, selectthe Sound submenu of the
Multimedia menu. On the right, a General sound menu will appear. SelectEnable sound
server startup  and then click OK.
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An Introduction to Disk Partitions

Disk partitions are a standard part of the personal computer landscape and have been for
quite sometime. However, with many people purchasing computers featuring pre-installed
operating systems, relatively few people understand how partitions work. This chapter at-
tempts to explain the reasonsfor and use of disk partitions soyour Red Hat Linux installa-
tion will be assimple and painless aspossible.

If you are reasonablycomfortable with disk partitions, you could skip aheadto SectionE.1.4
for moreinformation on the processof freeing up disk spaceto prepare for a Red Hat Linux
installation. This section also discussesthe partition naming schemeused by Linux systems,
sharing disk spacewith other operating systems,and related topics.

E.1. Hard Disk Basic Concepts

Hard disks perform a very simple function — they store data and reliably retrieve it on
command.

When discussing issues such as disk partitioning, it is important to know a bit about the
underlying hardwar e. Unfortunately , it is easyto becomebogged down in details. Therefore,
we will use a simplied diagram of a disk drive to help explain what is really happening
when adisk drive is partitioned. Figure E-1, shows a brand-new, unused disk drive.

Figure E-1.An Unused Disk Drive

Not much to look at, is it? But if we are talking about disk drives on a basic level, it will
do. Saythat we would like to store some data on this drive. As things stand now, it will not
work. Thereis something we needto do rst. ..

E.1.1. It is Not What You Write, it is How You Write It

Experienced computer users probably got this one on the rst try. We need to format the
drive. Formatting (usually known as"making a le systent) writes information to the drive,
creating order out of the empty spacein an unformatted drive.
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Figure E-2.Disk Drive with aFile System

As Figure E-2, implies, the order imposed by a le systeminvolves some trade-offs:

« A small percentageof the drive's available spaceis used to store le system-related data
and can be considered asoverhead.

- A le systemsplits the remaining spaceinto small, consistently-sized segments.For Linux,
thesesegmentsare known asblocks*

Given that le systems make things like directories and les possible, these tradeoffs are
usually seenasasmall price to pay.

It is also worth noting that there is no single, universal le system.As Figure E-3, shows, a
disk drive may have one of many different le systemswritten on it. As you might guess,
different le systemstend to be incompatible; that is, an operating system that supports one
le system (or a handful of related le system types) may not support another. This last
statementis not a hard-and-fast rule, however. For example, Red Hat Linux supports awide
variety of le systems(including many commonly used by other operating systems),making
data interchange between different le systemseasy

1. Blocks really are consistently sized, unlike our illustrations. Keep in mind, also, that an average
disk drive contains thousands of blocks. But for the purposes of this discussion, please ignore these
minor discrepancies.
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Figure E-3.Disk Drive with a Dif ferent File System

Of course, writing a le systemto disk is only the beginning. The goal of this processis to
actually store and retrievedata. Let us take a look at our drive after some les have been
written to it.

Figure E-4.Disk Drive with Data Written to It

As Figure E-4, shows, 14 of the previously-empty blocks are now holding data. However, by
simply looking at this pictur e, we cannot determine exactly how many les reside on this
drive. Theremay be asfew asone or asmany as14 les, asall les useat leastone block and
some les use multiple blocks. Another important point to note is that the used blocks do
not have to form a contiguous region; used and unused blocks may be interspersed. This is
known asfragmentationFragmentation can play apart when attempting to resizean existing
partition.

As with most computer-related technologies, disk drives changed over time after their intr o-
duction. In particular, they got bigger. Not larger in physical size, but bigger in their capacity
to store information. And, this additional capacity drove a fundamental changein the way
disk drives were used.



112 Appendix E.An Introduction to Disk Partitions

E.1.2. Partitions: Turning One Drive Into Many

As disk drive capacitiessoared, some people beganto wonder if having all of that formatted
spacein one big chunk was such a great idea. This line of thinking was driven by several
issues,some philosophical, some technical. On the philosophical side, above a certain size,
it seemedthat the additional spaceprovided by alarger drive created more clutter. On the
technical side, some le systemswere never designed to support anything above a certain
capacity. Or the le systemscouldsupport larger drives with a greater capacity, but the over-
head imposed by the le systemto track les becameexcessive.

The solution to this problem was to divide disks into partitions. Each partition can be ac-
cessedasif it was a separatedisk. This is done through the addition of a partition table

Note

While the diagrams in this chapter show the partition table as being separate from the actual disk
drive, this is not entirely accurate. In reality, the partition table is stored at the very start of the disk,
before any le system or user data. But for clarity, we will keep it separate in our diagrams.

Figure E-5.Disk Drive with Partition Table

As Figure E-5, shows, the partition table is divided into four sections.Eachsection can hold
the information necessaryto de ne a single partition, meaning that the partition table can
de ne no morethan four partitions.

Eachpartition table entry contains severalimportant characteristics of the partition:

« The points on the disk where the partition starts and ends
« Whether the partition is "active"
« The partition's type

Let us take a closer look at each of these characteristics. The starting and ending points
actually de ne the partition's size and location on the disk. The "active" ag is used by some
operating systems' boot loaders. In other wor ds, the operating systemin the partition that is
marked "active" will be booted.
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The partition's type can be a bit confusing. The type is a number that identi es the parti-
tion's anticipated usage. If that statement sounds a bit vague, that is becausethe meaning
of the partition type is a bit vague. Someoperating systemsuse the partition type to denote
aspecic le systemtype, to ag the partition asbeing associatedwith a particular oper-
ating system, to indicate that the partition contains a bootable operating system, or some

combination of the three.

Table E-1, contains a listing of some popular (and obscure) partition types, along with their

numeric values.

Table E-1.Partition Types

Partition Type Value Partition Type Value
Empty 00 Novell Netwar e 386 65
DOS 12-bit FAT 01 PIC/IX 75
XENIX root 02 Old MINIX 80
XENIX usr 03 Linux/MINUX 81
DOS 16-bit =32M 04 Linux swap 82
Extended 05 Linux native 83
DOS 16-bit =32 06 Linux extended 85
0S/2 HPFS 07 Amoeba 93
AIX 08 Amoeba BBT 94
AlIX bootable 09 BSD/386 a5
0S/2 Boot Manager Oa OpenBSD a6
Win95 FAT32 Ob NEXTSTEP a7
Win95 FAT32 (LBA) Oc BSDIfs b7
Win95 FAT16 (LBA) Oe BSDI swap b8
Win95 Extended (LBA) of Syrinx c7
Venix 80286 40 CP/M db
Novell 51 DOS access el
Micr oport 52 DOSR/O e3
GNU HURD 63 DOS secondary f2
Novell Netware 286 64 BBT ff

By this point, you might be wondering how all this additional complexity is normally used.

SeeFigure E-6, for an example.
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Figure E-6.>Disk Drive With Single Partition

In many casesthereis only a single partition spanning the entire disk, essentially duplicat-
ing the method used before partitions. The partition table has only one entry used, and it
points to the start of the partition.

We have labeled this partition asbeing of the "DOS" type. Although it is only one of several
possible partition types listed in Table E-1, it is adequate for the purposes of this discussion.
This is a typical partition layout for most newly purchased computers with a consumer
version of Micr osoft Windows™ preinstalled.

E.1.3. Partitions within Partitions — An Overview of Extended
Partitions

Of course, over time it becameobvious that four partitions would not be enough. As disk
drives continued to grow, it becamemore and morelikely that a person could con gur e four
reasonably-sizedpartitions and still have disk spaceleft over. There neededto be someway
of creating more partitions.

Enter the extended partition. As you may have noticed in Table E-1, there is an "Extended"
partition type. It is this partition type that is at the heart of extended partitions.

When a partition is created and its type is setto "Extended," an extended partition table is
created. In essence the extended partition is like a disk drive in its own right — it has a
partition table that points to one or more partitions (now called logicalpartitions, asopposed
to the four primary partitions) contained entirely within the extended partition itself. Figure
E-7, shows a disk drive with one primary partition and one extended partition containing
two logical partitions (along with some unpartitioned freespace).



Appendix E.An Introduction to Disk Partitions 115

Figure E-7.Disk Drive With Extended Partition

As this gur e implies, there is a dif ference between primary and logical partitions — there
canonly befour primary partitions, but thereis no xed limit to the number of logical par-
titions that can exist. (However, in reality, it is probably not a good idea to try to de ne and
use more than 12logical partitions on asingle disk drive.)

Now that we have discussed partitions in general, let us seehow to use this knowledge to
install Red Hat Linux.

E.1.4. Making Room For Red Hat Linux

There are three possible scenariosyou may face when attempting to repartition your hard
disk:

- Unpartitioned freespaceis available

- An unused partition is available

- Freespacein an actively used partition is available
Let us look at eachscenarioin order.

Note

Please keep in mind that the following illustrations are simpli ed in the interest of clarity and do not
re ect the exact partition layout that you will encounter when actually installing Red Hat Linux.
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E.1.4.1. Using Unpartitioned Free Space

In this situation, the partitions already de ned do not span the entire hard disk, leaving
unallocated spacethat is not part of any de ned partition. Figure E-8, shows what this might
look like.

Figure E-8.Disk Drive with Unpartitioned Free Space

If you think about it, an unused hard disk also falls into this category. The only differenceis
that all the spaceis not part of any de ned partition.

In any case,you cansimply createthe necessarypartitions from the unused space.Unfortu-

nately, this scenario,although very simple, is not very likely (unlessyou have just purchased
anew disk just for Red Hat Linux). Most pre-installed operating systemsare con gur ed to
take up all available spaceon adisk drive (seeSectionE.1.4.3.

Next, we will discussaslightly more common situation.

E.1.4.2. Using Space from an Unused Partition

In this case,maybe you have one or more partitions that you do not use any longer. Per-
haps you have dabbled with another operating systemin the past, and the partition(s) you
dedicated to it never seemto be used anymore. Figure E-9, illustrates such a situation.

Figure E-9.Disk Drive With an Unused Partition

If you nd yourself in this situation, you can use the spaceallocated to the unused partition.
You will rst need to delete the partition, and then createthe appropriate Linux partition(s)
in its place. You can either delete the partition using the DOS fdisk command, or you will
be given the opportunity to do soduring acustom installation.

E.1.4.3. Using Free Space from an Active Partition

This is the most common situation. It is also, unfortunately , the hardest to handle. The main
problem is that, even if you have enough free space,it is presently allocated to a partition
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that is already in use.If you purchasedacomputer with pre-installed software, the hard disk
most likely has one massive partition holding the operating system and data.

Aside from adding anew hard drive to your system,you have two choices:

DestructiveRepartitioning

Basically, you delete the single large partition and create several smaller ones. As you
might imagine, any data you had in the original partition is destroyed. This meansthat
making acomplete backup is necessaryFor your own sake,make two backups, usever-
i cation (if available in your backup software), and try to read data from your backup
befoeyou delete the partition.

@Caution

If there was an operating system of some type installed on that partition, it will need to be
reinstalled as well. Be aware that some computers sold with pre-installed operating systems
may not include the CD-ROM media to reinstall the original operating system. The best time to
notice if this applies to your system is before you destroy your original partition and its operating
system installation.

After creating a smaller partition for your existing software, you can reinstall any soft-
ware, restore your data, and continue your Red Hat Linux installation. Figure E-10
shows this being done.

Figure E-10.Disk Drive Being Destructively Repartitioned

@Caution

As Figure E-10, shows, any data present in the original partition will be lost without proper
backup!

Non-DestructiveRepartitioning

Here, you run a program that does the seemingly impossible: it makes a big partition
smaller without losing any of the les stored in that partition. Many people have found
this method to be reliable and trouble-free. What software should you use to perform
this feat? There are several disk management softwar e products on the market. You will
have to do somereseachto nd the onethat is bestfor your situation.

While the processof non-destructive repartitioning is rather straightforwar d, there are
anumber of stepsinvolved:
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- Compressexisting data

- Resizethe existing partition

- Createnew partition(s)

Next we will look at eachstepin abit more detail.

E.1.4.3.1. Compress existing data

As Figure E-11, shows, the rst step is to compressthe data in your existing partition. The
reasonfor doing this is to rearrange the data such that it maximizes the available free space
at the "end" of the partition.

Figure E-11.Disk Drive Being Compressed

This step is crucial. Without it, the location of your data could prevent the partition from
being resized to the extent desired. Note also that, for one reason or another, some data
cannot be moved. If this is the case(and it severely restricts the size of your new partition(s)),
you may be forced to destructively repartition your disk.

E.1.4.3.2. Resize the existing partition

Figure E-12 shows the actual resizing process.While the actual result of the resizing opera-
tion varies depending on the software used, in most casesthe newly freed spaceis used to
createan unformatted partition of the sametype asthe original partition.

Figure E-12.Disk Drive with Partition Resized

It is important to understand what the resizing software you use doeswith the newly freed
space,sothat you cantake 