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Intr oduction

Welcometo theRedHat EnterpriseLinux InstallationGuide. This guidecontainsusefulinformation
to assistyouduringtheinstallationof RedHatEnterpriseLinux 3.Fromfundamentalconceptssuchas
installationpreparationto thestep-by-stepinstallationprocedure,thisbookwill beavaluableresource
asyou installRedHatEnterpriseLinux.

1. Document Conventions
When you readthis manual,certainwords are representedin different fonts, typefaces,sizes,and
weights.This highlightingis systematic;differentwordsarerepresentedin thesamestyleto indicate
their inclusion in a speci�c category. The typesof words that arerepresentedthis way include the
following:

command

Linux commands(andotheroperatingsystemcommands,whenused)arerepresentedthis way.
This style shouldindicateto you that you can type the word or phraseon the commandline
andpress[Enter] to invoke a command.Sometimesa commandcontainswordsthatwould be
displayedin adifferentstyleontheirown (suchas�le names).In thesecases,they areconsidered
to bepartof thecommand,sotheentirephraseis displayedasacommand.For example:

Usethecat testfile commandto view thecontentsof a�le, namedtestfile , in thecurrent
workingdirectory.

file name

File names,directorynames,paths,andRPMpackagenamesarerepresentedthisway. Thisstyle
shouldindicatethataparticular�le or directoryexistsby thatnameonyour system.Examples:

The.bashrc �le in yourhomedirectorycontainsbashshellde�nitions andaliasesfor yourown
use.

The /etc/fstab �le containsinformationaboutdifferentsystemdevicesand�le systems.

Install thewebalizer RPMif youwantto useaWebserver log �le analysisprogram.

application

Thisstyleindicatesthattheprogramis anend-userapplication(asopposedto systemsoftware).
For example:

UseMozilla to browsetheWeb.

[key]

A key on thekeyboardis shown in thisstyle.For example:

To use[Tab]completion,typein acharacterandthenpressthe[Tab]key. Your terminaldisplays
thelist of �les in thedirectorythatstartwith thatletter.

[key]-[combination]

A combinationof keystrokesis representedin this way. For example:

The[Ctrl]-[Alt]-[Backspace]key combinationexits your graphicalsessionandreturnyou to the
graphicallogin screenor theconsole.
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text found on a GUI interface

A title, word, or phrasefoundon a GUI interfacescreenor window is shown in this style.Text
shown in this style is beingusedto identify a particularGUI screenor an elementon a GUI
screen(suchastext associatedwith acheckboxor �eld). Example:

SelecttheRequirePassword checkboxif youwouldlikeyourscreensaver to requireapassword
beforestopping.

top level of a menuon a GUI screenor window

A word in this styleindicatesthat theword is thetop level of a pulldown menu.If you click on
theword on theGUI screen,therestof themenushouldappear. For example:

Under File on a GNOME terminal, the New Tab option allows you to openmultiple shell
promptsin thesamewindow.

If you needto type in a sequenceof commandsfrom a GUI menu,they are shown like the
following example:

Go to Main Menu Button (on thePanel)=> Programming => Emacsto starttheEmacstext
editor.

button on a GUI screenor window

Thisstyleindicatesthatthetext canbefoundonaclickablebuttononaGUI screen.Forexample:

Click on theBack buttonto returnto thewebpageyou lastviewed.

computer output

Text in this styleindicatestext displayedto ashellpromptsuchaserrormessagesandresponses
to commands.For example:

The ls commanddisplaysthecontentsof a directory. For example:
Desktop about.html logs paulwesterberg.png
Mail backupfiles mail reports

The outputreturnedin responseto the command(in this case,the contentsof the directory)is
shown in this style.

prompt

A prompt,which is acomputer's wayof signifying thatit is readyfor you to inputsomething,is
shown in this style.Examples:

$

#

[stephen@maturin stephen]$

leopard login:

user input

Text thattheuserhasto type,eitheron thecommandline, or into a text box on a GUI screen,is
displayedin this style.In thefollowing example,text is displayedin this style:

To bootyour systeminto the text basedinstallationprogram,you musttype in the text com-
mandat theboot: prompt.

replaceable

Text usedfor exampleswhich is meantto bereplacedwith dataprovidedby theuseris displayed
in this style.In thefollowing example, � version-number � is displayedin this style:
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The directory for the kernel source is /usr/src/ � version-number � / , where
�

version-number � is theversionof thekernelinstalledon this system.

Additionally, we useseveral differentstrategiesto draw your attentionto certainpiecesof informa-
tion. In orderof how critical the informationis to your system,theseitemsaremarked 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.

Tip

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

Impor 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.

Warning

Be careful to remove only the necessary Red Hat Enterprise Linux partitions. Removing other parti-
tions could result in data loss or a corrupted system environment.

2. How to Use This Manual
This manualfocuseson a CD-ROM-basedinstallationandis ideal for users(bothnew andold) who
wantaquickandsimpleinstallationsolution.It helpsyouprepareyoursystemandwalk you through
theinstallationof RedHat EnterpriseLinux.
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Note

If you currently use Red Hat Enterprise Linux 2.1 (or greater) on an x86 system, you can perform an
upgrade.

Although upgrades are supported by the Red Hat Enterprise Linux family on x86 processors, you
are likely to have a more consistent experience by backing up your data and then installing this
release of Red Hat Enterprise Linux over your previous Red Hat Enterprise Linux installation. This
recommended reinstallation method helps to ensure the best system stability possible.

To perform an upgrade, type the following command at the boot prompt:

linux upgrade

Skim Chapter 2 Steps to Get You Started to review the basics, then read Chapter 4 Installing Red Hat
Enterprise Linux, following the directions as you go. Once you have chosen to perform an upgrade
in the installation program, refer to Appendix A Upgrading Your Current System.

If you arean experienceduserandyou do not needa review of the basics,you canskip aheadto
Chapter4 InstallingRedHat EnterpriseLinux to begin theinstallationprocess.

2.1. We Need Feedbac k!

If youdiscover a typo in theRedHat EnterpriseLinux InstallationGuideor have thoughtof away to
make thismanualbetter, wewould love to hearfrom you.Submitabug reportagainstthecomponent
rhel-ig-x8664-multiin Bugzilla at:

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

Whensubmittingabug report,besureto mentionthemanual's identi�er:

rhel-ig-x8664-multi(EN)-3-Print-RHI (2003-07-25T17:10)

If you have a suggestionfor improving thedocumentation,try to beasspeci�c aspossiblewhende-
scribingit. If youhavefoundanerror, pleaseincludethesectionnumberandsomeof thesurrounding
text sowecan�nd it easily.

If you have a supportquestion(for example,if you needhelp con�guring X, or if you arenot sure
how to partitionyour harddrive[s]),usetheonlinesupportsystemby registeringyourproductat:

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

3. Accessibility Solutions
While thegraphicuserinterface(GUI) is convenientfor sightedusers,it is often inhibiting to those
with visualimpairmentsbecauseof thedif�culty speechsynthesizershave interpretinggraphics.Red
HatEnterpriseLinux is anidealoperatingsystemfor userswith visuallimitationsbecausetheGUI is
not requiredby thekernel.Mostmoderntoolsincludingemail,news,Webbrowsers,calendars,calcu-
lators,andmuchmorecanrun on Linux without a graphicalenvironment.Theworking environment
canalsobecustomizedto meetthehardwareor softwareneedsof theuser.

RedHat, Inc. is the distribution of choicefor peoplewith specialneedsbecauseof the outstanding
supportthat is offeredwith thepurchaseof any boxedset.Many Linux distributionsprovide limited
or nonexistent supportto customers.RedHat's installationsupportis deliverablevia email or via
the telephoneand specialcircumstanceswill be consideredandaddressedfor userswith physical
limitations.Customersshouldinform thesupporttechnicianif they requirespecializedsupport.
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For moreinformation,referto:

• http://www.tldp.org/HOWTO/Accessibility-HOWTO/

• http://www.tldp.org/HOWTO/Keyboard-and-Console-HOWTO.html

• The README-Accessibility �le provides more information and instructions for
using some of the tools available for users with special needs.This �le can be found in
/usr/share/doc/redhat-release- X/ , where X is the releasenumber of your installed
product.
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Chapter 1.

Itanium System Speci�c Information

1.1. Itanium System Installation Overview
InstallingRedHat EnterpriseLinux on anItaniumsystemis differentfrom installingRedHat Enter-
priseLinux on anx86-basedsystem.In general,thesequenceof stepsto a successfulinstallationare
thefollowing:

1. Boot into theExtensibleFirmwareInterface(EFI) Shell.

2. If you cannotboot from the CD-ROM, make an LS-120 diskette from the boot image�le
providedwith RedHat EnterpriseLinux.

3. UsingtheEFI ShellandtheELILO bootloader, loadandrun thekernel,andbootinto theRed
Hat EnterpriseLinux installationprogram.

1.2. Itanium Systems — The EFI Shell
Beforeyoustartto installRedHatEnterpriseLinux onanItanium,youmusthaveabasicunderstand-
ing of theEFI Shell,whatit does,andtheinformationit canprovide.

TheEFI Shellis aconsoleinterfaceusedto launchapplications(suchastheRedHatEnterpriseLinux
installationprogram),loadEFI protocolsanddevice drivers,andexecutesimplescripts.It is similar
to aDOSconsoleandcanonly accessmediathatis FAT16 (VFAT) formatted.

The EFI Shell alsocontainscommonutilities that canbe usedon the EFI systempartition. These
utilities includeedit , type , cp , rm, andmkdir . For alist of utilities andothercommands,typehelp
at theEFI Shellprompt.

TheEFI ShellcontainsabootloadercalledELILO. Additional informationonEFI canbefoundat the
following URL:

http://developer.int el. com/te chn olo gy /ef i/i ndex.h tm

1.2.1. Itanium Systems — EFI Device Names

Themapcommandcanbeusedto list all devicesand�le systemsthatEFI canrecognize.Whenyour
Itaniumsystembootsinto theEFI shell,it probesyoursystemin thefollowing order:

1. LS-120drive (if it containsmedia)

2. IDE harddriveson theprimaryIDE interface

3. IDE harddriveson thesecondaryIDE interface

4. SCSIharddriveson theSCSIinterface

5. CD-ROM driveson theIDE interface

6. CD-ROM driveson theSCSIinterface

To view theresultsof thissystempoll, typethefollowing commandat theEFI Shellprompt:
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map

Theoutputis listedin theorderthesystemwasprobed.So,all FAT16 �lesystemsarelisted�rst, then
IDE harddrives,thenSCSIharddrives,thenIDE CD-ROM drives,and�nally SCSICD-ROM drives.

For example,outputof themapcommandmight look like thefollowing:

Device mapping table
fs0 : VenHw(Unknown Device:00)/HD (P ar t1 ,S ig 00000000)
fs1 : VenHw(Unknown Device:80)/HD (P ar t1 ,S ig 00000000)
fs2 : VenHw(Unknown Device:FF)/CD ROM(Entr y1 )/ HD(P ar t1 ,S ig 00000000)
blk0 : VenHw(Unknown Device:00)
blk1 : VenHw(Unknown Device:00)/HD (P ar t1 ,S ig 00000000)
blk2 : VenHw(Unknown Device:80)
blk3 : VenHw(Unknown Device:80)/HD (P ar t1 ,S ig 00000000)
blk4 : VenHw(Unknown Device:80)/HD (P ar t2 ,S ig 00000000)
blk5 : VenHw(Unknown Device:80)/HD (P ar t3 ,S ig 00000000)
blk6 : VenHw(Unknown Device:80)/HD (P ar t3 ,S ig 00000000)/ HD(P ar t1 ,S ig 725F7772)
blk7 : VenHw(Unknown Device:FF)
blk8 : VenHw(Unknown Device:FF)/CD ROM(Entr y1 )
blk9 : VenHw(Unknown Device:FF)/CD ROM(Entr y1 )/ HD(P ar t1 ,S ig 00000000)

In this example,thereis an LS-120diskette in the LS-120drive aswell asa CD-ROM in the CD-
ROM drive. All the listings beginning with fs are FAT16 �le systemsthat EFI can read.All the
listings beginning with blk areblock devices that EFI recognizes.Both the �le systemsandblock
devicesarelistedin theorderthey areprobed.Therefore,fs0 is thesystempartitionon theLS-120,
fs1 is thesystempartitionon theharddrive,andfs2 is thesystempartitionon theCD-ROM.

1.2.2. Itanium Systems — EFI System Partition

Whenpartitioningyourharddrive for Linux, youmustcreateasystempartitionthatis FAT16(VFAT)
formattedandhasamountpointof /boot/efi/ . ThispartitioncontainstheinstalledLinux kernel(s)
aswell astheELILO con�guration�le (elilo.conf ). Theelilo.conf �le containsalist of kernels
from whichyoucanbootyour system.
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Steps to Get You Star ted

Note

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

http://www.redha t.c om/docs/

2.1. Where to Find Other Manuals
If your particularproductdid not includeall of the printedRedHat EnterpriseLinux manuals,you
can�nd themonlineor on theRedHat EnterpriseLinux DocumentationCD includedwith your Red
HatEnterpriseLinux product.

To �nd themanualsin HTML, PDF, andRPMformatsonline,go to:

http://www.redhat.co m/docs /

2.2. Registering Your Product
Registrationenablesaccessto the RedHat Servicesyou have purchased,suchastechnicalsupport
andRedHat Network. To registeryour product,go to:

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

Note

You must activate your product before attempting to connect to Red Hat Network. If your product
has not been activated, Red Hat Network rejects registration to channels to which the system is not
entitled.

2.3. Is Your Hardware Compatib le?
Hardwarecompatibility is particularly importantif you have an older systemor a systemthat you
built yourself.RedHat EnterpriseLinux 3 shouldbecompatiblewith mosthardwarein systemsthat
werefactorybuilt within thelasttwo years.However, hardwarespeci�cationschangealmostdaily, so
it is hardto guaranteethatyour hardwarewill be100%compatible.
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Themostrecentlist of supportedhardwarecanbefoundat:

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

2.4. Do You Have Enough Disk Space?
Nearlyeverymodern-dayoperatingsystem(OS)usesdiskpartitions, andRedHatEnterpriseLinux is
noexception.Whenyou installRedHatEnterpriseLinux, youmayhave to work with diskpartitions.
If youhavenotworkedwith diskpartitionsbefore(or needaquickreview of thebasicconcepts),refer
to AppendixD An Introductionto DiskPartitionsbeforeproceeding.

Thediskspaceusedby RedHatEnterpriseLinux mustbeseparatefrom thediskspaceusedby other
OSesyou mayhave installedon your system,suchasWindows, OS/2,or evena differentversionof
Linux. For x86 andAMD64 systems,at leasttwo partitions(/ andswap) mustbededicatedto Red
HatEnterpriseLinux. For Itaniumsystems,at leastthreepartitions(/ , /boot/efi/ , andswap) must
bededicatedto RedHat EnterpriseLinux.

Beforeyoustarttheinstallationprocess,oneof thefollowing conditionsmustbemet:

• Your computermusthave enoughunpartitioned1 disk spacefor the installationof RedHat Enter-
priseLinux.

• Youmusthaveoneor morepartitionsthatmaybedeleted,therebyfreeingupenoughdiskspaceto
installRedHatEnterpriseLinux.

To gainabettersenseof how muchspaceyoureallyneed,referto therecommendedpartitioningsizes
discussedin Section4.17.4RecommendedPartitioning Scheme.

If you arenot surethat you meettheseconditions,or if you want to know how to createfree disk
spacefor your RedHat EnterpriseLinux installation,refer to AppendixD An Introductionto Disk
Partitions.

2.5. Can You Install Using the CD-ROM?
Thereareseveralmethodsthatcanbeusedto installRedHat EnterpriseLinux.

Installingfrom aCD-ROM requiresthatyouhavepurchasedaRedHatEnterpriseLinux 3 product,or
youhaveaRedHatEnterpriseLinux CD-ROM, andyouhaveaCD-ROM drive.Mostnew computers
allow bootingfrom theCD-ROM. If your systemsupportsbootingfrom theCD-ROM, it is aneasy
way to begin a local CD-ROM installation.

Your BIOS mayneedto bechangedto allow bootingfrom your CD-ROM drive. For moreinforma-
tion aboutchangingyour BIOS, refer to Section4.3.1BootingtheInstallationProgramon x86and
AMD64Systems.

2.5.1. Alternative Boot Methods

Boot CD-ROM

If you canboot usingthe CD-ROM drive, you cancreateyour own CD-ROM to boot the in-
stallationprogram.This maybeuseful,for example,if youareperforminganinstallationovera
network or from a harddrive. Referto Section2.5.2Makingan InstallationBootCD-ROM for
furtherinstructions.

1. Unpartitioneddisk spacemeansthat availabledisk spaceon the harddrive(s)you areinstalling to hasnot

beendividedinto sectionsfor data.Whenyoupartitionadisk,eachpartitionbehaveslikea separatediskdrive.
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If youchooseto createa bootCD-ROM, it is notnecessaryto createadriver diskette.

If youcannotbootfrom theCD-ROM drive, thefollowing alternative bootmethodis available:

Boot Diskette

If youneedabootdiskette2, youmustcreateit. A bootdisketteis neededif youcannotbootfrom
theCD-ROM. It canbeusedto bootfrom a network, block,or PCMCIA device (you alsoneed
thecorrespondingdriver diskettefor your bootingscenario).

The boot diskette image�le, bootdisk.img , is locatedin the images/ directoryon the Red
Hat EnterpriseLinux CD #1. Refer to Section2.5.3Making an Installation Boot Diskette, for
moreinformationonmakingabootdiskette.

If youchooseto createabootdiskette,youmustalsocreatetheappropriatedriver disketteif you
areinstallingover anetwork or from aharddrive.

Driver Diskettes

If you are performinganythingother than a IDE CD-ROM or hard disk installation and are
usinga bootdiskette, youwill needat leastonedriver diskettethat youmustmake in advance.
Youwill bepromptedby theinstallationprogramto insertthedriver disketteat thecorrecttime.

For moreinformationondriver diskettes,referto AppendixE Driver Media.

During your installationof Red Hat EnterpriseLinux, the following driver diskettesmay be
required:

Network Device DriversDiskette

If youneedanetworkdevicedriversdisketteto bootfrom anetwork, youmustcreateit. The
network devicedriverdisketteimage�le, drvnet.img , is locatedin theimages/ directory
ontheRedHatEnterpriseLinux CD #1.Referto Section2.5.3MakinganInstallationBoot
Disketteor AppendixE Driver Media, for moreinformationonmakingadiskette.

Block Device DriversDiskette

If you needa block device driver diskette to boot from a block device (for example,a
SCSI CD-ROM drive), you must createit. The block device driver diskette image�le,
drvblock.img , is locatedin the images/ directoryon theRedHat EnterpriseLinux CD
#1.Referto Section2.5.3Makingan InstallationBootDisketteor AppendixE Driver Me-
dia, for moreinformationonmakingadiskette.

PCMCIA Device DriversDiskette

If youareusingaPCMCIA device to installRedHatEnterpriseLinux youneedaPCMCIA
devicedriver diskette. If youneedaPCMCIA device driver diskette,youmustcreateit.

Thefollowing checklistcanhelpyoudetermineif youmustcreateaPCMCIA devicedriver
diskette:

• You will install RedHat EnterpriseLinux from a CD-ROM, andyour CD-ROM drive is
attachedto yourcomputerthroughaPCMCIA card.

• Youwill useaPCMCIA network adapterduringtheinstallation.

2. A bootdiskettecanbeadisketteyoucreatedto boot(or start)theinstallationprogram,or it canbeadiskette

you createduring the installationprocessthat can later be usedto boot the operatingsystem.Normally, your

computerbootsfrom a harddisk, but if the harddisk is damaged,you canboot the computerfrom a bootable

diskette.
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ThePCMCIA device driver disketteimage�le, pcmciadd.img , is locatedin the images/
directoryon the RedHat EnterpriseLinux CD #1. Refer to Section2.5.3Making an In-
stallation Boot Disketteor AppendixE Driver Media, for moreinformationon makinga
diskette.

Note

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

2.5.2. Making an Installation Boot CD-ROM

isolinux (not availablefor Itaniumsystems)is usedfor bootingtheRedHat EnterpriseLinux in-
stallationCD. To createyour own CD-ROM to boot the installationprogram,usethe following in-
structions:

Copy the isolinux/ directoryfrom theRedHatEnterpriseLinux CD #1 into a temporarydirectory
(referredto hereas � path-to-workspace � ) usingthefollowing command:

cp -r � path-to-cd 	 /isolinux/ � path-to-workspace 	

Changedirectoriesto the � path-to-workspace � directoryyouhave created:

cd � path-to-workspace 	

Make surethe�les you havecopiedhave appropriatepermissions:

chmod u+w isolinux/*

Finally, issuethefollowing commandto createtheISO image�le:

mkisofs -o file.iso -b isolinux.bin -c boot.cat -no-emul-boot \
-boot-load-size 4 -boot-info-table -R -J -v -T isolinux/

Note

The above command was split into two lines for printing purposes only. When you execute this com-
mand, be sure to type it as a single command, all on the same line.

Burn theresultingISOimage(namedfile.iso andlocatedin � path-to-workspace � ) to aCD-
ROM asyounormallywould.

2.5.3. Making an Installation Boot Diskette

isolinux (not availablefor Itaniumsystems)is usedfor bootingtheRedHat EnterpriseLinux in-
stallationCD. If you have problemsbootingfrom the RedHat EnterpriseLinux CD, you canwrite
the images/bootdisk.img imageto adiskette.
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You may needto createa diskette from an image �le ; for example,you may needto useupdated
disketteimagesobtainedfrom theRedHatEnterpriseLinux erratapage:

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

An image�le containsanexactcopy (or image)of adiskette's contents.Sinceadiskettecontains�le
systeminformationin addition to the datacontainedin �les, the contentsof the image�le arenot
usableuntil they havebeenwritten to adiskette.

For x86andAMD64systems: You needa blank,formatted,high-density(1.44MB),3.5-inchdiskette
andaccessto acomputerwith a3.5-inchdiskettedrive.

For Itaniumsystems: YouneedanLS-120disketteandanLS-120diskettedrive.

Thecomputermustbeableto runeitheranMS-DOSprogramor thedd utility foundonmostLinux-
like operatingsystems.

Theimages/ directoryontheRedHatEnterpriseLinux CD #1containsbootimages.Onceyouhave
selectedtheproperimage(bootdisk.img ), transferthe image�le ontoa disketteusingoneof the
following methods.

2.5.3.1. Using the rawrite Utility

To makeadisketteusingMS-DOS,usetherawrite utility includedontheRedHatEnterpriseLinux
CD #1 in the dosutils/ directory. First, label a blank, formatteddiskette appropriately(suchas
Boot Disk or Updates Disk ). Insert it into the diskette drive. Then,usethe following com-
mands(assumingyourCD-ROM is drive D: ):

C:\ 
 d:
D:\ 
 cd \dosutils
D:\dosutils 
 rawrite
Enter disk image source file name: ..\images\bootdisk.im g
Enter target diskette drive: a:
Please insert a formatted diskette into drive A: and
press --ENTER-- : [Enter]
D:\dosutils 


First, rawrite asksyou for the �le nameof a diskette image;enterthe directoryandnameof the
imageto write (for example,..\images\bootdisk.img ). Thenrawrite asksfor a diskettedrive
to write the imageto; entera: . Finally, rawrite asksfor con�rmation that a formatteddiskette is
in thedrive youhave selected.After pressing[Enter] to con�rm, rawrite copiestheimage�le onto
the diskette.To make anotherdiskette, label that diskette,and run rawrite again,specifyingthe
appropriateimage�le.

Note

The rawrite utility only accepts 8.3-type �le names, such as filename.img 3. 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 .

3. The 8.3-type �le name originates from the naming convention of eight characters, a period, and

three characters for a �le name extension. This naming convention supports �le names between 1 and

8 characters, which cannot have spaces, and may not contain ? or _ characters at the start of the

name.
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2.5.3.2. Using the dd Command

To makeadisketteunderLinux (or any otherLinux-like operatingsystem),youmusthavepermission
to write to thedevice representinga diskettedrive (known as/dev/fd0 underLinux).

First, label a blank, formatted diskette appropriately(such as Boot Diskette or Updates
Diskette ). Insert it into the diskettedrive (but do not mount 4 the diskette).After mountingthe
RedHat EnterpriseLinux CD-ROM, changeto the directorycontainingthe desiredimage�le, and
usethefollowing command(changingthenameof theimage�le anddiskettedevice asappropriate):

dd if=bootdisk.im g of=/dev/fd0 bs=1440k

To make anotherdiskette,labelthatdiskette,andrun dd again,specifyingtheappropriateimage�le.

2.6. Preparing for a Network Installation

Note

Make sure an installation CD (or any other type of CD) is not your hosting partition's drive if you are
performing a network-based installation. Having a CD in the drive may cause unexpected errors.

The RedHat EnterpriseLinux installationmediamustbeavailablefor eithera network installation
(via NFS,FTP, or HTTP)or installationvia localstorage.Usethefollowing stepsif youareperform-
ing anNFS,FTP, or HTTP installation.

TheNFS,FTP, or HTTPserverto beusedfor installationoverthenetwork mustbeaseperatemachine
which canprovide the completeRedHat/ directory. Both the RedHat/base/ andRedHat/RPMS/
directoriesmustbeavailableandpopulatedwith all �les from all installationCD-ROMs.

Note

The directory speci�ed in the following refers to /location/of/disk /s pac e/ . This means it is the
directory up to, but not including, the RedHat/ distribution directory. For example, if you have Red Hat
Enterprise Linux 3 installation �les located in /export/redhat/ on the installation staging server,
/location/of/dis k/s pac e/ would be /export/redhat/ .

To copy theRedHat/ directoryfrom theinstallationCD-ROMs to aLinux machinewhichactsasan
installationstagingserver, performthefollowing steps:

• For eachbinaryCD-ROM, executethefollowing commands:

• mount /mnt/cdrom

• cp -var /mnt/cdrom/RedHat /location/of/disk/space

where/location/of/disk/space/ is adirectoryyoucreatesuchas/export/redhat/

• umount /mnt/cdrom/

4. Whenyoumounta disketteor CD-ROM, you make thatdevice'scontentsavailableto you.
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• Notethat theReleaseNotesarenot includedin theRedHat directory. Unlessthey arespeci�cally
copiedover, theReleaseNoteswill not beavailableduringyour installationof RedHat Enterprise
Linux. TheReleaseNotesareformattedin HTML �les locatedat therootof thedisc.Copy the�les
to your installationdirectory. For example:

cp /mnt/cdrom/RELEASE-NOTES*.html /location/of/disk/space/

TheReleaseNotesarealsoavailableonlinefrom http://www.redhat.com/docs/.

• Next, make /location/of/disk/space/ accessibleto the installationprogramvia NFS,FTP,
or HTTP andverify accessfrom aclient.

• For NFS,export thedirectoryby addinganentryto /etc/exports to export to aspeci�c system:
/location/of/disk/space client.ip.address(ro,no_ roo t_sq uash )

To export to all machines(not appropriatefor all NFSsystems),add:
/location/of/disk/space *(ro,no_root_squash)

Start the NFS daemon(on a Red Hat EnterpriseLinux machine,use /sbin/service nfs
start ). If NFS is alreadyrunning,reloadthe con�guration �le (on a RedHat EnterpriseLinux
system,use/usr/bin/service nfs reload ).

Be sureto test the NFS sharefollowing the directionsin the RedHat EnterpriseLinux System
Administration Guide.

If the RedHat/ directorydoesnot appearin the NFS shareddirectory, the wrong pathmay have
beenmountedand/orexported.

• FTPandHTTPinstallationsalsosupportasecondtypeof treestructure.To make it easierto access
thecontentsof theinstallationCD-ROMs,mounteachCD-ROM or ISO imagewith thefollowing
mountpointon theFTPor HTTPserver (whereX is thenumberof theCD-ROM or ISO image):
/location/of/disk/space /di sc X/

For example:
mount -o loop CD1.iso /location/of/disk/spac e/di sc1 /

2.6.1. Using ISO Images for NFS Installs

NFS installationscanuseISO (or CD-ROM) imagesratherthancopying an entireinstallationtree.
After placingtherequiredISOimages(thebinaryRedHatEnterpriseLinux CD-ROMs)in adirectory,
chooseto install via NFS.Youwill thenpoint theinstallationprogramat thatdirectoryto performthe
installation.

Verifying thattheISOimagesareintactbeforeyouattemptaninstallationwill helpto avoid problems
that areoften encounteredduring an NFS installation.To verify the ISO imagesareintact prior to
performinganinstallation,useanmd5sumprogram(many md5sumprogramsareavailablefor various
operatingsystems).An md5sumprogramshouldbeavailableon thesameserver astheISO images.

Note

ISO images have an md5sum embedded in them. To test the checksum integrity of an ISO image, at
the installation boot prompt, type (prepend with elilo for Itanium systems):

linux mediacheck

Additionally, if a �le calledupdates.img exists in thedirectoryfrom which you install, thenit will
beusedfor installationprogramupdates.Referto the�le install-methods.txt in theanaconda
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RPM packagefor detailedinformationon the variouswaysto install RedHat EnterpriseLinux, as
well ashow to applytheinstallationprogramupdates.

Note

You can only have the ISO images for one release and one variant of Red Hat Enterprise Linux in the
directory.

2.7. Preparing for a Hard Drive Installation
Harddrive installationsrequirea working Linux systeminstalledandthe useof ISO (or CD-ROM)
imagesratherthantheentireinstallationtree.

Harddrive installationsonly work from ext2 or ext3 �le systems.

• Setof CD-ROMs — CreateCD-ROM ISO image�les from eachinstallationCD-ROMs.For each
CD-ROM, executethefollowing commandonaLinux system:

dd if=/dev/cdrom of=/tmp/ file-name .iso

• ISO images— transfertheseimagesto thesystemto beinstalled.

Verifying that ISO imagesareintact beforeyou attemptan installation,helpsto avoid problems.
To verify the ISO imagesare intact prior to performingan installation,usean md5sumprogram
(many md5sumprogramsareavailablefor variousoperatingsystems).An md5sumprogramshould
beavailableon thesameLinux machineastheISO images.



Chapter 3.

System Requirements Table

Themostrecentlist of supportedhardwarecanbefoundat http://hardware.redhat.com/hcl/.

This systemrequirementstablewill help you keepa recordof your currentsystemsettingsandre-
quirements.Enterinformationaboutyour systemin the tableprovidedasa handyreferenceto help
make yourRedHatEnterpriseLinux installationgomoresmoothly.

hard drive(s): type,label,
size;ex: IDE hda=40GB

partitions: mapof
partitionsandmount
points;ex:
/dev/hda1=/home ,
/dev/hda2=/ (�ll this in
onceyouknow wherethey
will reside)

memory: amountof RAM
installedonyoursystem;
ex: 128MB, 512MB

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

SCSIadapter: if present,
make andmodelnumber;
ex: BusLogicSCSI
Adapter, Adaptec
2940UW

networkcard: if present,
make andmodelnumber;
ex: Tulip, 3COM3C590

mouse: type,protocol,and
numberof buttons;ex:
generic3 buttonPS/2
mouse,MouseMan2
buttonserialmouse

monitor: make,model,and
manufacturer
speci�cations;ex:
OptiquestQ53,ViewSonic
G773

videocard: make,model
numberandsizeof
VRAM; ex: Creative Labs
GraphicsBlaster3D, 8MB
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soundcard: make,chipset
andmodelnumber;ex: S3
SonicVibes,SoundBlaster
32/64AWE

IP, DHCP, andBOOTP
addresses: four numbers,
separatedby dots;ex:
10.0.2.15

netmask: four numbers,
separatedby dots;ex:
255.255.248.0

gatewayIP address: four
numbers,separatedby
dots;ex: 10.0.2.245

oneor morenameserver
IP addresses(DNS): one
or moresetsof
dot-separatednumbers;ex:
10.0.2.1

domainname: thename
givento yourorganization;
ex: example.com

hostname: thenameof
yourcomputer;your
personalchoiceof names;
ex: cookie , southpark

Table 3-1.SystemRequirementsTable

If any of thesenetworking requirementsor termsareunfamiliar to you,contactyournetwork admin-
istratorfor assistance.
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Installing Red Hat Enterprise Lin ux

This chapterexplainshow to performa RedHat EnterpriseLinux installationfrom the CD-ROM,
usingthegraphical,mouse-basedinstallationprogram.Thefollowing topicsarediscussed:

• Becomingfamiliar with theinstallationprogram's userinterface

• Startingtheinstallationprogram

• Selectinganinstallationmethod

• Con�gurationstepsduringtheinstallation(language,keyboard,mouse,partitioning,etc.)

• Finishingtheinstallation

4.1. The Graphical Installation Program User Interface
If you have useda graphicaluserinterface(GUI) before,you arealreadyfamiliar with this process;
useyour mouseto navigate the screens,click buttons,or entertext �elds. You can also navigate
throughtheinstallationusingthe[Tab]and[Enter] keys.

Note

If you are using an x86 or AMD64 system, and 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 command at the boot: prompt:

linux text

Refer to Section 4.2 The Text Mode Installation Program User Interface for a brief overview of text
mode installation instructions.

It is highly recommended that installs be performed using the GUI installation program. The GUI
installation program offers the full functunality of the Red Hat Enterprise Linux installation program,
including LVM con�gur ation which is not available during a text mode installation.

Users who must use the text mode installation program can follow the GUI installation instructions
and obtain all needed information.

Note

If you are using an Itanium system, and 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, type the
following command at the EFI Shell prompt:

elilo linux text
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4.1.1. A Note about Vir tual Consoles

TheRedHat EnterpriseLinux installationprogramoffersmorethanthedialogboxesof theinstalla-
tion process.Severaldifferentkindsof diagnosticmessagesareavailableto you,in additionto provid-
ing a way to entercommandsfrom a shellprompt.Theinstallationprogramdisplaysthesemessages
on � vevirtual consoles, amongwhichyou canswitchusingasinglekeystroke combination.

A virtual consoleis a shellpromptin a non-graphicalenvironment,accessedfrom thephysicalma-
chine,not remotely. Multiple virtual consolescanbeaccessedsimultaneously.

Thesevirtual consolescanbehelpful if you encounteraproblemwhile installingRedHat Enterprise
Linux. Messagesdisplayedon theinstallationor systemconsolescanhelppinpointa problem.Refer
to Table4-1 for a listing of thevirtual consoles,keystrokesusedto switchto them,andtheir contents.

Generally, thereis noreasonto leavethedefaultconsole(virtual console#7for graphicalinstallations)
unlessyouareattemptingto diagnoseinstallationproblems.

Console Keystr okes Contents

1 [Ctrl]-[Alt]-[F1] installationdialog

2 [Ctrl]-[Alt]-[F2] shellprompt

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

4 [Ctrl]-[Alt]-[F4] system-relatedmessages

5 [Ctrl]-[Alt]-[F5] othermessages

7 [Ctrl]-[Alt]-[F7] X graphicaldisplay

Table 4-1.Console,Keystrokes,and Contents

4.2. The Text Mode Installation Program User Interface
The RedHat EnterpriseLinux text modeinstallationprogramusesa screen-basedinterfacethat in-
cludesmostof theon-screenwidgetscommonlyfoundon graphicaluserinterfaces.Figure4-1, and
Figure4-2, illustratethescreensthatappearduringtheinstallationprocess.

Note

While text mode installations are not explicitly documented, those using the text mode installation
program can easily follow the GUI installation instructions and obtain all needed information.
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Figure4-1. Installation Program Widgetsasseenin Boot Loader Con�guration

Figure4-2. Installation Program Widgetsasseenin Disk Druid

Hereis a list of themostimportantwidgetsshown in Figure4-1andFigure4-2:

• Window — Windows(usuallyreferredto asdialogsin thismanual)appearonyourscreenthrough-
outtheinstallationprocess.At times,onewindow mayoverlayanother;in thesecases,youcanonly
interactwith thewindow ontop.Whenyouare�nished in thatwindow, it disappears,allowing you
to continueworking in thewindow underneath.

• Checkbox— Checkboxes allow you to selector deselecta feature.The box displayseither an
asterisk(selected)or a space(unselected).Whenthecursoris within a checkbox,press[Space]to
selector deselecta feature.

• Text Input— Text input linesareregionswhereyoucanenterinformationrequiredby theinstalla-
tion program.Whenthecursorrestson a text input line, you mayenterand/oredit informationon
thatline.

• Text Widget— Text widgetsareregionsof thescreenfor thedisplayof text. At times,text widgets
may alsocontainotherwidgets,suchascheckboxes. If a text widget containsmore information
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thancanbe displayedin the spacereserved for it, a scroll barappears;if you positionthe cursor
within the text widget, you can then usethe [Up] and [Down] arrow keys to scroll throughall
the informationavailable.Your currentpositionis shown on thescroll barby a # character, which
movesupanddown thescroll barasyouscroll.

• ScrollBar— Scrollbarsappearon thesideor bottomof awindow to controlwhichpartof a list or
documentis currentlyin thewindow's frame.Thescroll barmakesit easyto move to any partof a
�le.

• ButtonWidget— Buttonwidgetsaretheprimarymethodof interactingwith the installationpro-
gram.You progressthroughthewindows of the installationprogramby navigating thesebuttons,
usingthe[Tab]and[Enter] keys.Buttonscanbeselectedwhenthey arehighlighted.

• Cursor— Althoughnotawidget,thecursoris usedto select(andinteract)with aparticularwidget.
As thecursoris movedfrom widgetto widget,it maycausethewidgetto changecolor, or thecursor
itself mayonly appearpositionedin or next to thewidget.In Figure4-1, thecursoris positionedon
theOK button.Figure4-2, shows thecursoron theEdit button.

4.2.1. Using the Keyboar d to Navigate

Navigationthroughtheinstallationdialogsis performedthroughasimplesetof keystrokes.To move
thecursor, usethe[Left], [Right], [Up], and[Down] arrow keys. Use[Tab], and[Alt]-[T ab] to cycle
forward or backward througheachwidget on the screen.Along the bottom,mostscreensdisplaya
summaryof availablecursorpositioningkeys.

To "press"a button,positionthecursorover thebutton(using[Tab], for example)andpress[Space]
or [Enter]. To selectan item from a list of items,move thecursorto the item you wish to selectand
press[Enter].To selectanitem with a checkbox,move thecursorto thecheckboxandpress[Space]
to selectanitem.To deselect,press[Space]asecondtime.

Pressing[F12] acceptsthecurrentvaluesandproceedsto thenext dialog; it is equivalentto pressing
theOK 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).

4.3. Star ting the Installation Program
To start,boot the installationprogram.Make sureyou have all the resourcesyou needfor the in-
stallation.If you have alreadyreadthroughChapter2 Stepsto Get You Started, and followed the
instructions,youshouldbereadyto begin.

Note

Occasionally, some hardware components require a driver diskette during the installation. A driver
diskette adds support for hardware that is not otherwise supported by the installation program. Refer
to Appendix E Driver Media for more information.
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4.3.1. Booting the Installation Program on x86 and AMD64 Systems

You canboot the installationprogramusingany oneof the following media(dependinguponwhat
yoursystemcansupport):

• RedHat EnterpriseLinuxCD-ROM — YourmachinesupportsabootableCD-ROM drive andyou
have theRedHat EnterpriseLinux CD-ROM set.

• Boot CD-ROM — Your machinesupportsa bootableCD-ROM drive and you want to perform
network or harddrive installation.

• Bootdiskette— Yourmachinedoesnot supporta bootableCD-ROM andyou wantto install from
a local CD-ROM, network, or a harddrive1

To createabootCD-ROM, referto Section2.5.2Makingan InstallationBootCD-ROM.

To createabootdiskette,referto Section2.5.3Makingan InstallationBootDiskette.

Insert the boot diskette into your computer's �rst diskettedrive andreboot(or boot using the CD-
ROM, if your computersupportsbootingfrom it). Your BIOS settingsmay needto be changedto
allow you to bootfrom thedisketteor CD-ROM.

Tip

To change your BIOS settings on an x86 or AMD64 system, watch the instructions provided on your
display when your computer �rst boots. A line of text appears, telling you which key to press 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 a shortdelay, a screencontainingtheboot: promptshouldappear. Thescreencontainsinfor-
mationon a variety of bootoptions.Eachboot optionalsohasoneor morehelp screensassociated
with it. To accessa helpscreen,presstheappropriatefunctionkey aslistedin the line at thebottom
of thescreen.

As you boottheinstallationprogram,beawareof two issues:

• Oncetheboot: promptappears,theinstallationprogramautomaticallybeginsif youtakenoaction
within the�rst minute.To disablethis feature,pressoneof thehelpscreenfunctionkeys.

• If you pressa help screenfunction key, therewill be a slight delaywhile the help screenis read
from thebootmedia.

Normally, you only needto press[Enter] to boot. Watchthe boot messagesto review if the Linux
kerneldetectsyour hardware.If your hardwareis properlydetected,continueto the next section.If
it doesnot properlydetectyour hardware,you mayneedto restarttheinstallationanduseoneof the
bootoptionsprovidedin AppendixF AdditionalBootOptions.

1. isolinux (not availablefor Itaniumsystems)is usedfor bootingtheRedHat EnterpriseLinux installation

CD. If you have problemsbootingfrom theCD, referto Section2.5.3Makingan InstallationBootDiskettefor

furtherinstructions.
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4.3.2. Booting the Installation Program on Itanium Systems

Your Itaniumsystemmaybeableto boottheRedHat EnterpriseLinux installationprogramdirectly
from theRedHatEnterpriseLinux CD #1. If your Itaniumcannotboottheinstallationprogramfrom
theCD-ROM (or if youwantto performaharddrive,NFS,FTP, or HTTPinstallation)youmustboot
from a diskette.Referto Section4.3.2.2Bootingthe InstallationProgram from an LS-120Diskette
for moreinformationonbootingfrom adiskette.

4.3.2.1. Booting the Installation Program from the CD-ROM

To bootfrom theRedHatEnterpriseLinux CD #1 follow thesesteps:

1. Remove all mediaexceptRedHatEnterpriseLinux CD #1.

2. FromtheBoot Option menuchooseEFI Shell.

3. At theShell � prompt,changeto the�le systemon theCD-ROM. For example,in theabove
samplemap output, the systempartition on the CD-ROM is fs1 . To changeto the fs1 �le
system,type fs1: at theprompt.

4. Typeelilo linux to bootinto theinstallationprogram.

5. Go to Chapter4 InstallingRedHat EnterpriseLinux to begin theinstallation.

4.3.2.2. Booting the Installation Program from an LS-120 Diskette

If your Itaniumcannotboot from RedHat EnterpriseLinux CD #1, you mustboot from anLS-120
diskette.If you want to performa harddrive, NFS,FTP, or HTTP installation,you mustboot from
bootLS-120diskette.

You must create an LS-120 boot image �le diskette from the boot image �le on CD #1:
images/boot.img . To createthis diskette in Linux, insert a blank LS-120 diskette and type the
following commandatashellprompt:

dd if= boot.img of=/dev/hda bs=180k

Replaceboot.img with thefull pathto thebootimage�le and/dev/hda with thecorrectdevice
namefor theLS-120diskettedrive.

If youarenotusingtheRedHatEnterpriseLinux CD, theinstallationprogramstartsin text modeand
youmustchoosea few basicoptionsfor yoursystem.

If you areusingthe CD-ROM to load the installationprogram,follow the instructionscontainedin
Chapter4 InstallingRedHat EnterpriseLinux.

To bootfrom anLS-120diskettefollow thesesteps:

1. InserttheLS-120disketteyoumadefrom thebootimage�le boot.img . If youareperforming
a local CD-ROM installationbut bootingoff theLS-120diskette,inserttheRedHat Enterprise
Linux CD #1 also.If you areperforminga harddrive, NFS,FTP, or HTTP installation,you do
not needtheCD-ROM.

2. FromtheBoot Option menuchooseEFI Shell.

3. At theShell � prompt,changethedevice to theLS-120drive by typing thecommandfs0: ,
usingtheexamplemapoutputabove.

4. Typeelilo linux to bootinto theinstallationprogram.

5. Go to Chapter4 InstallingRedHat EnterpriseLinux to begin theinstallation.
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4.3.3. Additional Boot Options

While it is easiestto boot usinga CD-ROM andperforma graphicalinstallation,sometimesthere
areinstallationscenarioswherebootingin a differentmannermaybeneeded.This sectiondiscusses
additionalbootoptionsavailablefor RedHat EnterpriseLinux.

For Itaniumusers:

To passoptionsto thebootloaderonanItaniumsystem,enterthefollowing at theEFI Shellprompt:

elilo linux option

For x86andAMD64users:

To passoptionsto theboot loaderon anx86 or AMD64 system,usethe instructionsasprovided in
thebootloaderoptionsamplesbelow.

Note

Refer to Appendix F Additional Boot Options for additional boot options not covered in this section.

• To performa text modeinstallation,at theinstallationbootprompt,type:
linux text

• ISO imageshave anmd5sumembeddedin them.To testthechecksumintegrity of anISO image,
at theinstallationbootprompt,type:
linux mediacheck

Theinstallationprogramwill promptyou to inserta CD or selectan ISO imageto test,andselect
OK to performthe checksumoperation.This checksumoperationcanbe performedon any Red
HatEnterpriseLinux CD anddoesnothaveto beperformedin aspeci�c order(for example,CD #1
doesnothave thebethe�rst CD youverify). It is stronglyrecommendedto performthisoperation
onany RedHatEnterpriseLinux CDthatwascreatedfromdownloadedISOimages.Thiscommand
workswith theCD, DVD, harddrive ISO,andNFSISO installationmethods.

• Also in the images/ directoryis theboot.iso �le. This �le is anISO imagethancanbeusedto
boottheinstallationprogram.It is ahandyway to startnetwork-basedinstallationswithouthaving
to usemultiple diskettes.To usetheboot.iso , your computermustbeableto boot from its CD-
ROM drive, andits BIOS settingsmustbecon�guredto do so.You mustthenburn theboot.iso
�le ontoa recordable/rewriteable CD-ROM.

• If youneedto performtheinstallationin serialmode, typethefollowing command:
linux console= � device 


For text modeinstallations,use:
linux text console= � device �

In theabove command,� device 
 shouldbethedevice you areusing(suchasttyS0or ttyS1).
For example,linux text console=ttyS0 .

Text modeinstallationsusingaserialterminalwork bestwhentheterminalsupportsUTF-8.Under
UNIX andLinux, KermitsupportsUTF-8.For Windows,Kermit '95 workswell. Non-UTF-8capa-
bleterminalswill work aslongasonly Englishis usedduringtheinstallationprocess.An enhanced
serialdisplaycanbeusedby passingtheutf8 commandasa boot-timeoption to the installation
program.For example:

linux console=ttyS0 utf8



20 Chapter 4. Installing RedHat Enterprise Linux

4.3.3.1. Kernel Options

Optionscanalsobepassedto thekernel.For example,to instructthekernelto useall theRAM in a
systemwith 128MB of RAM, at theinstallationbootprompt,enter:

linux mem=128M

For text modeinstallations,use:

linux text mem=128M

After enteringany options,press[Enter] to bootusingthoseoptions.

If you needto specifyboot optionsto identify your hardware, pleasewrite them down. The boot
optionsareneededduring the boot loadercon�guration portion of the installation(refer to Section
4.18x86andAMD64BootLoaderCon�guration for moreinformation).

4.3.3.2. Booting Without Diskettes on x86-based Systems

The Red Hat EnterpriseLinux CD-ROM can be bootedby computersthat supportbootableCD-
ROMs. Not all computerssupportthis feature,so if your systemcannotboot from the CD-ROM,
thereis oneotherway to starttheinstallationwithout usinga bootdiskette.Thefollowing methodis
speci�c to x86-basedcomputersonly.

If youhaveMS-DOSinstalledonyoursystem,youcanbootdirectly from theCD-ROM drivewithout
usingabootdiskette.To dothis (assumingyourCD-ROM is drive d: ), usethefollowing commands:

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

Thismethoddoesnotwork if runin aDOSwindow — theautoboot.bat �le mustbeexecutedwith
DOSastheonly operatingsystem.In otherwords,Windows cannotberunning.

If your computer cannot boot directly from CD-ROM (and you cannot use a DOS-based
autoboot.bat ), useabootdisketteto starttheinstallation.

4.4. Selecting an Installation Method
Whattypeof installationmethoddoyouwishto use?Thefollowing installationmethodsareavailable:

CD-ROM

If you have a CD-ROM drive andthe RedHat EnterpriseLinux CD-ROMs, you canusethis
method.You needa boot disketteor the RedHat EnterpriseLinux CD #1. A PCMCIA driver
diskettemayalsobeused.Referto Section4.5Installing fromCD-ROM, for CD-ROM installa-
tion instructions.

HardDrive

If you have copiedthe Red Hat EnterpriseLinux ISO imagesto a local hard drive, you can
usethis method.Youneedabootdisketteor abootCD-ROM (usethe linux askmethod boot
option).A PCMCIA driverdiskettemayalsobeused.Referto Section4.6Installingfroma Hard
Drive, for harddrive installationinstructions.
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NFS

If you areinstalling from an NFS server usingISO imagesor a mirror imageof RedHat En-
terpriseLinux, you canusethis method.You needa bootdisketteor a bootCD-ROM (usethe
linux askmethod boot option). You may also needa network driver diskette. A PCMCIA
driver diskettemayalsobeused.Referto Section4.8Installingvia NFSfor network installation
instructions.NotethatNFSinstallationsmayalsobeperformedin GUI mode.

FTP

If you areinstallingdirectly from anFTPserver, usethis method.You needa bootdisketteor a
bootCD-ROM (usethe linux askmethod bootoption).You mayalsoneeda network driver
diskette.A PCMCIA driver diskettemayalsobeused.Referto Section4.9 Installing via FTP,
for FTPinstallationinstructions.

HTTP

If you are installing directly from an HTTP (Web) server, usethis method.You needa boot
diskette or a boot CD-ROM (usethe linux askmethod boot option). You may also needa
network driver diskette. A PCMCIA driver diskette may also be used.Refer to Section4.10
Installingvia HTTP, for HTTP installationinstructions.

4.5. Installing from CD-ROM
To install RedHat EnterpriseLinux from a CD-ROM, choosetheCD-ROM optionandselectOK.
Whenprompted,insert the RedHat EnterpriseLinux CD into your CD-ROM drive (if you did not
bootfrom theCD). OncetheCD is in theCD-ROM drive,selectOK, andpress[Enter].

The installationprogramthenprobesyour systemandattemptsto identify your CD-ROM drive. It
startsby looking for anIDE (alsoknown asanATAPI) CD-ROM drive. If found,continueto thenext
stageof theinstallationprocess(referto Section4.12Language Selection).

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.
Refer to Section 4.25 Preparing to Install for more information.

If your CD-ROM drive is not detected,andit is a SCSICD-ROM, the installationprogramprompts
you to choosea SCSIdriver. Choosethe driver that mostcloselyresemblesyour adapter. You may
specifyoptionsfor thedriver if necessary;however, mostdriversdetectyour SCSIadapterautomati-
cally.

Tip

A partial list of optional parameters for CD-ROM drives can be found in the Red Hat Enterprise Linux
Reference Guide, in the General Parameters and Modules appendix.
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4.5.1. What If the IDE CD-ROM Was Not Found?

If youhaveanIDE (ATAPI) CD-ROM onanx86or AMD64 system,but theinstallationprogramfails
to �nd your IDE (ATAPI) CD-ROM andasksyou whattypeof CD-ROM drive you have, try thefol-
lowing bootcommand.Restarttheinstallation,andattheboot: promptenterlinux hdX=cdrom .
ReplacetheX with oneof the following letters,dependingon the interfacetheunit is connectedto,
andwhetherit is con�guredasmasteror slave (alsoknown asprimaryandsecondary):

• a — �rst IDE controller, master

• b — �rst IDE controller, slave

• c — secondIDE controller, master

• d — secondIDE controller, slave

If youhaveathird and/orfourthcontroller, continueassigninglettersin alphabeticalorder, goingfrom
controllerto controller, andmasterto slave.

4.6. 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 installationsrequirethe useof the ISO (or CD-ROM) images.An ISO imageis a �le
containinganexactcopy of a CD-ROM disk image.BecauseRedHat EnterpriseLinux hassomany
packagesincludedwith its distribution, thereare several ISO imagesavailable. After placing the
requiredISOimages(thebinaryRedHatEnterpriseLinux CD-ROMs) in adirectory, chooseto install
from the hard drive. You can then point the installationprogramat that directory to perform the
installation.

Verifying thattheISOimagesareintactbeforeyouattemptaninstallationwill helpto avoid problems
thatareoftenencounteredduringaharddrive installation.To verify theISOimagesareintactprior to
performinganinstallation,useanmd5sumprogram(many md5sumprogramsareavailablefor various
operatingsystems).An md5sumprogramshouldbeavailableon thesameserver astheISO images.

Note

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

linux mediacheck

Itanium users should use the elilo linux mediacheck command.

Additionally, if a �le called RedHat/base/updates.img exists in the directory from which you
install, it is usedfor installationprogramupdates.Refer to the �le install-methods.txt in the
anaconda RPM packagefor detailedinformationon thevariouswaysto install RedHat Enterprise
Linux, aswell ashow to applytheinstallationprogramupdates.
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Figure4-3.SelectingPartition Dialog for Hard Dri ve Installation

The SelectPartition screenappliesonly if you are installing from a disk partition (that is, if you
selectedHard Dri ve in the Installation Method dialog).This dialog allows you to namethe disk
partitionanddirectoryfrom whichyouareinstallingRedHatEnterpriseLinux.

Enterthedevice nameof thepartitioncontainingtheRedHat EnterpriseLinux ISO images.Thereis
alsoa �eld labeledDirectory holding images.

If theISOimagesarein theroot(top-level) directoryof thatpartition,enterthepathto theISOimages
(for example,if thepartitionon which theISO imagesarelocatedis normallymountedas/home/ ,
andtheimagesarein /home/new/ , youwould enternew).

If theISOimagesarenot in theroot(top-level) directoryof thatpartition,enterthefull pathto theISO
images(for example,if theISO imagesarelocatedin /test/new/ , youwould enter/test/new/ ).

After youhave identi�ed thediskpartition,theWelcomedialogappears.

4.7. Performing a Network Installation
If youareperforminganetwork installation,theCon�gur e TCP/IP dialogappears.This dialogasks
for your IP andothernetwork addresses.Youcanchooseto con�gure theIP addressandNetmaskof
thedevice via DHCPor manually. If manually, entertheIP addressyou areusingduringinstallation
andpress[Enter].Theinstallationprogramattemptsto guessyourNetmaskbasedonyour IP address;
you may changethe netmaskif it is incorrect.Press[Enter]. The installationprogramguessesthe
Default gateway and Primary nameserver addressesfrom your IP addressand netmask;you may
changethemif they areincorrect.

4.8. Installing via NFS
The NFS dialog appliesonly if you are installing from an NFS server (if you suppliedx86 sys-
temdriversfrom a network or PCMCIA driver disketteandselectedNFS Image in theInstallation
Method dialog).

Enter the domainnameof your NFS server. For example,if you are installing from a hostnamed
eastcoast in thedomainexample.com , entereastcoast.example.com in theNFSServer �eld.

Next, enterthe nameof the exporteddirectory. If you followed the setupdescribedin Section2.6
Preparingfor a NetworkInstallation, you would enterthedirectory/location/of/disk/space/
whichcontainstheRedHat/ directory.

If the NFS server is exporting a mirror of the Red Hat EnterpriseLinux installation tree, enter
the directory which contains the RedHat/ directory. (If you do not know this directory
path, ask your system administrator.) For example, if the NFS site contains the directory
/mirrors/redhat/ arch /RedHat/ , enter /mirrors/redhat/ arch/ (wherearch is replaced
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with the architecturetype of your system,such as i386, ia64, ppc, or s390). If everything was
speci�edproperly, a messageappearsindicatingthatthe installationprogramfor RedHat Enterprise
Linux is running.

Figure4-4.NFSSetupDialog

If theNFSserver is exportingtheISO imagesof theRedHat EnterpriseLinux CD-ROMs, enterthe
directorywhichcontainstheISO images.

Next, theWelcomedialogappears.

4.9. Installing via FTP
The FTP dialog appliesonly if you are installing from an FTP server (if you selectedFTP in the
Installation Method dialog).This dialogallows you to identify theFTPserver from which you are
installingRedHat EnterpriseLinux.

Figure4-5.FTP SetupDialog

Enterthe nameor IP addressof the FTP siteyou areinstalling from, andthe nameof the directory
containingtheRedHat/ installation�les for your architecture.For example,if theFTPsitecontains
thedirectory/mirrors/redhat/ arch /RedHat/ , enter/mirrors/redhat/ arch/ (wherearch
is replacedwith thearchitecturetypeof your system,suchasi386, ia64,ppc,or s390).If everything
wasspeci�edproperly, amessagebox appearsindicatingthatbase/hdlist is beingretrieved.

Next, theWelcomedialogappears.
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Tip

You can save disk space by using the ISO images you have already copied to the server. To accom-
plish this, install Red Hat Enterprise Linux using ISO images without copying them into a single tree
by loopback mounting them. For each ISO image:

mkdir disc1

mount -o loop example-1.iso disc1

4.10. Installing via HTTP
TheHTTPdialogappliesonly if youareinstallingfrom anHTTPserver (if youselectedHTTP in the
Installation Method dialog).This dialogpromptsyou for informationabouttheHTTP server from
whichyouareinstallingRedHat EnterpriseLinux.

Enterthenameor IP addressof theHTTP siteyou areinstallingfrom, andthenameof thedirectory
containingtheRedHat/ installation�les for yourarchitecture.For example,if theHTTPsitecontains
thedirectory/mirrors/redhat/ arch /RedHat/ , enter/mirrors/redhat/ arch/ (wherearch
is replacedwith thearchitecturetypeof your system,suchasi386, ia64,ppc,or s390).If everything
wasspeci�edproperly, amessagebox appearsindicatingthatbase/hdlist is beingretrieved.

Figure4-6.HTTP SetupDialog

Next, theWelcomedialogappears.

Tip

You can save disk space by using the ISO images you have already copied to the server. To accom-
plish this, install Red Hat Enterprise Linux using ISO images without copying them into a single tree
by loopback mounting them. For each ISO image:

mkdir disc1

mount -o loop example-1.iso disc1
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4.11. Welcome to Red Hat Enterprise Lin ux
TheWelcomescreendoesnot promptyou for any input.Readover thehelptext in theleft panelfor
additionalinstructionsandinformationonwhereto registeryour RedHat EnterpriseLinux product.

NoticetheHide Help buttonatthebottomleft cornerof thescreen.Thehelpscreenis openby default.
If you do not wantto view thehelpinformation,click on Hide Help to minimizethehelpportionof
thescreen.

Click on theNext buttonto continue.

4.12. Langua ge Selection
Using your mouse,selectthe languageyou would prefer to usefor the installation(refer to Figure
4-7).

Selectingtheappropriatelanguagealsohelpstargetyour time zonecon�gurationlaterin theinstalla-
tion. Theinstallationprogramtriesto de�ne theappropriatetime zonebasedon whatyou specifyon
thisscreen.

Figure4-7.LanguageSelection

Onceyouselecttheappropriatelanguage,click Next to continue.

4.13. Keyboar d Con�guration
Using your mouse,selectthe correctlayout type (for example,U.S. English) for the keyboardyou
would preferto usefor theinstallationandasthesystemdefault (referto Figure4-8).

Onceyouhave madeyourselection,click Next to continue.
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Figure4-8.KeyboardCon�guration

Tip

To change your keyboard layout type after you have completed the installation, use the Keyboar d
Con�guration Tool .

Type the redhat-config-key board command in a shell prompt to launch the Keyboar d Con�gura-
tion Tool . If you are not root, it prompts you for the root password to continue.

4.14. Mouse Con�guration
Choosethecorrectmousetype for your system.If you cannot�nd anexactmatch,choosea mouse
typethatyouaresureis compatiblewith yoursystem(referto Figure4-9).

To determineyour mouse's interface,follow themousecablebackto whereit plugsinto yoursystem
andusethefollowing diagrams.

If yourmouseis aserialmouse,theport lookssimilar to .

If yourmouseis aPS/2mouse,theport lookssimilar to .

If yourmouseis aUSB mouse,theport lookssimilar to .

If youcannot�nd amousethatyouaresureis compatiblewith yoursystem,selectoneof theGeneric
entries,basedonyourmouse's numberof buttons,andits interface.

Tip

If you have a scroll mouse, select the Generic - Wheel Mouse entry (with your proper mouse port)
as the compatible mouse type.
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If youhaveaPS/2,USB,or Busmouse,youdonotneedto pick aportanddevice.If youhaveaserial
mouse,choosethecorrectport anddevice thatyourserialmouseis on.

TheEmulate 3 buttons checkboxallows you to usea two-buttonmouseasif it hadthreebuttons.In
general,thegraphicalinterface(theX Window System)is easierto usewith a three-buttonmouse.If
you selectthis checkbox,you canemulatea third, "middle" buttonby pressingboth mousebuttons
simultaneously.

Figure4-9.MouseCon�guration

Tip

To change your mouse con�gur ation after you have completed the installation, use the Mouse Con-
�guration Tool .

Type the redhat-config-mous e command in a shell prompt to launch the Mouse Con�guration
Tool . If you are not root, it prompts you for the root password to continue.

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 the system, go to the Main Menu Button (on the Panel) => Preferences
=> Mouse .

4.15. Disk Partitioning Setup
Partitioningallows you to divide your harddrive into isolatedsections,whereeachsectionbehaves
asits own harddrive. Partitioningis particularlyusefulif you run multiple operatingsystems.If you
arenot surehow you want your systemto bepartitioned,readAppendixD An Introductionto Disk
Partitions for moreinformation.

On this screen,you canchooseto performautomaticpartitioning,or manualpartitioningusingDisk
Druid .
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Automaticpartitioningallows you to performaninstallationwithouthaving to partitionyourdrive(s)
yourself.If youdonot feelcomfortablewith partitioningyoursystem,it is recommendedthatyoudo
not chooseto partitionmanuallyandinsteadlet theinstallationprogrampartitionfor you.

To partitionmanually, choosetheDisk Druid partitioningtool.

Warning

The Red Hat Update Agent downloads updated packages to /var/spool/up2dat e/ by default.
If you partition the system manually, and create a separate /var/ partition, be sure to create the
partition large enough (3.0 GB or more) to download package updates.

Figure4-10.Disk Partitioning Setup

If youchoseto manuallypartitionusingDisk Druid , referto Section4.17Partitioning Your System.

Warning

If you receive an error after the Disk Partitioning Setup phase of the installation saying something
similar to

The par tition table on device hda was unreadab le. To create new par titions it must be initial-
ized, causing the loss of ALL DATA on this drive .

You may not have a partition table on that drive or the partition table on the drive may not be recog-
nizable by the partitioning software used in the installation program.

Users who have used programs such as EZ-BIOS have experienced similar problems, causing data
to be lost (assuming the data was not backed up before the installation began).

No matter what type of installation you are performing, backups of the existing data on your systems
should always be made.
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4.16. Automatic Partitioning
Automaticpartitioningallows you to have somecontrol concerningwhat datais removed (if any)
from yoursystem.Youroptionsare:

• Remove all Linux partitions on this system— selectthis optionto remove only Linux partitions
(partitionscreatedfrom a previous Linux installation).This will not remove otherpartitionsyou
mayhave onyourharddrive(s)(suchasVFAT or FAT32partitions).

• Remove all partitions on this system— selectthis option to remove all partitionson your hard
drive(s) (this includespartitionscreatedby other operatingsystemssuchas Windows or NTFS
partitions).

Caution

If you select this option, all data on the selected hard drive(s) is removed by the installation pro-
gram. 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 Enterprise Linux.

• Keepall partitions and useexisting fr eespace— selectthis option to retainyour currentdata
andpartitions,assumingyou haveenoughfreespaceavailableonyourharddrive(s).

Figure4-11.Automatic Partitioning

Using your mouse,choosethe hard drive(s) on which you want Red Hat EnterpriseLinux to be
installed.If youhavetwo or moreharddrives,youcanchoosewhichharddrive(s)shouldcontainthis
installation.Unselectedharddrives,andany dataon them,arenot touched.

Note

It is always a good idea to back up any data that you have on your systems. For example, if you are
upgrading or creating a dual-boot system, you should back up any data you wish to keep on your
hard drive(s). Mistakes do happen and can result in the loss of all your data.
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Caution

If you have a RAID card, be aware that some BIOSes do not support booting from the RAID card. In
cases such as these, the /boot/ partition must be created on a partition outside of the RAID array,
such as on a separate hard drive. An internal hard drive is necessary to use for partition creation with
problematic RAID cards.

A /boot/ partition is also necessary for software RAID setups.

If you have chosen to automatically partition your system, you should select Review and manually
edit your /boot/ partition.

To review andmake any necessarychangesto thepartitionscreatedby automaticpartitioning,select
theReview option.After selectingReview andclicking Next to move forward,thepartitionscreated
for you in Disk Druid appear. Youcanmakemodi�cationsto thesepartitionsif they donotmeetyour
needs.

Click Next onceyouhave madeyourselectionsto proceed.

4.17. Partitioning Your System
If you choseautomaticpartitioninganddid not selectReview, skip aheadto Section4.19Network
Con�guration.

If you choseautomaticpartitioningandselectedReview, you caneitheracceptthecurrentpartition
settings(click Next), or modify thesetupusingDisk Druid , themanualpartitioningtool.

At this point, you musttell the installationprogramwhereto install RedHat EnterpriseLinux. This
is doneby de�ning mountpointsfor oneor moredisk partitionsin which RedHat EnterpriseLinux
will beinstalled.Youmayalsoneedto createand/ordeletepartitionsat this time.

Note

If you have not yet planned how you will set up your partitions, refer to Appendix D An Introduction
to Disk Partitions. 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. Itanium system users will need
a /boot/efi/ partition of approximately 100 MB and of type FAT (VFAT), a swap partition of at least
512 MB, and an appropriately-sized root (/ ) partition.
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Figure4-12.Partitioning with Disk Druid on x86 and AMD64 Systems

Figure4-13.Partitioning with Disk Druid on Itanium Systems

The partitioningtool usedby the installationprogramis Disk Druid . With the exceptionof certain
esotericsituations,Disk Druid canhandlethepartitioningrequirementsfor a typical installation.

4.17.1. Graphical Displa y of Hard Drive(s)

Disk Druid offersagraphicalrepresentationof your harddrive(s).

Usingyour mouse,click onceto highlight a particular�eld in thegraphicaldisplay. Double-clickto
edit anexisting partitionor to createapartitionout of existing freespace.

Above the display, you canreview theDri ve name(suchas/dev/hda),the Geom(which shows the
harddisk's geometryandconsistsof threenumbersrepresentingthenumberof cylinders,heads,and
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sectorsasreportedby theharddisk), andtheModel of theharddrive asdetectedby the installation
program.

4.17.2. Disk Druid' s Buttons

ThesebuttonscontrolDisk Druid' s actions.They areusedto changetheattributesof a partition(for
examplethe�le systemtypeandmountpoint)andalsoto createRAID devices.Buttonsonthisscreen
arealsousedto acceptthe changesyou have made,or to exit Disk Druid . For furtherexplanation,
take a look at eachbuttonin order:

• New: Usedto requesta new partition.Whenselected,a dialogbox appearscontaining�elds (such
asmountpointandsize)thatmustbe�lled in.

• Edit : Usedto modify attributesof thepartitioncurrentlyselectedin thePartitions section.Select-
ing Edit opensa dialog box. Someor all of the �elds canbe edited,dependingon whetherthe
partitioninformationhasalreadybeenwritten to disk.

Youcanalsoedit freespaceasrepresentedin thegraphicaldisplayto createa new partitionwithin
that space.Either highlight the free spaceandthenselectthe Edit button,or double-clickon the
freespaceto edit it.

• To make a RAID device, you must�rst create(or reuseexisting) softwareRAID partitions.Once
you have createdtwo or moresoftwareRAID partitions,selectMake RAID to join the software
RAID partitionsinto aRAID device.

• Delete: Usedto remove thepartitioncurrentlyhighlightedin theCurr ent Disk Partitions section.
Youwill beaskedto con�rm thedeletionof any partition.

• Reset: Usedto restoreDisk Druid to its original state.All changesmadewill belost if you Reset
thepartitions.

• RAID : Usedto provide redundancy to any or all disk partitions.It shouldonlybeusedif youhave
experienceusingRAID. To readmoreaboutRAID, refer to theRedHat EnterpriseLinux System
Administration Guide.

To make a RAID device, you must�rst createsoftwareRAID partitions.Onceyou have created
two or moresoftwareRAID partitions,selectRAID to join the softwareRAID partitionsinto a
RAID device.

• LVM : Allows you to createanLVM logical volume.Therole of LVM (Logical VolumeManager)
is to presenta simplelogical view of underlyingphysicalstoragespace,suchasa harddrive(s).
LVM managesindividual physicaldisks— or to bemoreprecise,theindividual partitionspresent
on them.It shouldonlybeusedif youhaveexperienceusingLVM. To readmoreaboutLVM, refer
to theRedHat EnterpriseLinux SystemAdministration Guide. Note,LVM is only availablein the
graphicalinstallationprogram.

To createanLVM logical volume,you must�rst createpartitionsof typephysicalvolume(LVM).
Onceyou have createdoneor morephysicalvolume(LVM) partitions,selectLVM to createan
LVM logical volume.

4.17.3. Partition Fields

Above thepartitionhierarchyarelabelswhichpresentinformationaboutthepartitionsyou arecreat-
ing. Thelabelsarede�ned asfollows:

• Device: This �eld displaysthepartition's device name.

• Mount Point/RAID/V olume: A mountpoint is thelocationwithin thedirectoryhierarchyatwhich
avolumeexists;thevolumeis "mounted"at this location.This �eld indicateswherethepartitionis
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mounted.If a partitionexists,but is not set,thenyou needto de�ne its mountpoint. Double-click
on thepartitionor click theEdit button.

• Type: This �eld shows thepartition's type(for example,ext2, ext3, or vfat).

• Format: This �eld shows if thepartitionbeingcreatedwill beformatted.

• Size(MB): This �eld shows thepartition's size(in MB).

• Start: This �eld shows thecylinder onyourharddrive wherethepartitionbegins.

• End: This �eld shows thecylinderonyourharddrive wherethepartitionends.

Hide RAID device/LVM Volume Group members: Selectthis option if you do not want to view
any RAID device or LVM VolumeGroupmembersthathavebeencreated.

4.17.4. Recommended Partitioning Scheme

Unlessyouhavea reasonfor doingotherwise, werecommendthatyoucreatethefollowingpartitions
for Itanuim systems:

• A /boot/efi/ partition(100MB minimum)— thepartitionmountedon /boot/efi/ contains
all theinstalledkernels,theinitrd images,andELILO con�guration�les.

Warning

You must create a /boot/efi/ partition of type VFAT and at least 100 MB in size as the �rst
primary partition.

• A swap partition (512 MB minimum) — swap partitionsareusedto supportvirtual memory. In
otherwords,datais written to a swap partition whenthereis not enoughRAM to storethe data
yoursystemis processing.If youareunsureaboutwhatsizeswappartitionto create,make it twice
theamountof RAM onyourmachine(but no largerthan2 GB). It mustbeof typeswap.

Tip

If your partitioning scheme requires a swap partition that is larger than 2 GB, you should create
an additional swap partition. For example, if you have 4 GB of RAM, you may want to create two 2
GB swap partitions.

• A root partition (900 MB - 5.0 GB) — this is where"/ " (the root directory) is located.In this
setup,all �les (except thosestoredin /boot/efi/ ) areon the root partition. It mustbe of type
ext3 or ext2.

• A /var/ partition(3.0 GB or larger)— the /var/ partition is wherevariabledata�les arewrit-
ten. This includesspooldirectoriesand �les, administrative and logging data,andtransientand
temporary�les. Updatesthat areappliedto RedHat EnterpriseLinux arewritten to the /var/
partition.

Unlessyouhavea reasonfor doingotherwise, werecommendthatyoucreatethefollowingpartitions
for x86 andAMD64 systems:

• A swappartition(at least256MB) — swappartitionsareusedto supportvirtual memory. In other
words,datais written to a swap partition whenthereis not enoughRAM to storethe datayour
systemis processing.If you areunsureaboutwhatsizeswappartitionto create,make it twice the
amountof RAM onyourmachine,but nomorethan2048MB (or 2 GB). It mustbeof typeswap.

For example,if you have 1 GB of RAM or less,your swappartitionshouldbeat leastequalto the
amountof RAM onyoursystem,upto two timestheRAM. For morethan1 GB of RAM, 2 GB of
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swap is recommended.Creatinga largeswapspacepartitioncanbeespeciallyhelpful if you plan
to upgradeyourRAM at a latertime.

Tip

If your partitioning scheme requires a swap partition that is larger than 2 GB, you should create
an additional swap partition. For example, if you have 4 GB of RAM, you may want to create two 2
GB swap partitions.

• A /boot/ partition(100MB) — thepartitionmountedon /boot/ containstheoperatingsystem
kernel(which allows your systemto bootRedHat EnterpriseLinux, alongwith �les usedduring
thebootstrapprocess.Dueto thelimitationsof mostPCBIOSes,creatinga smallpartitionto hold
these�les is agoodidea.For mostusers,a100MB bootpartitionis suf�cient.

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.

Caution

If you have a RAID card, be aware that some BIOSes do not support booting from the RAID card.
In cases such as these, the /boot/ partition must be created on a partition outside of the RAID
array, such as on a separate hard drive.

• A root partition (350 MB - 5.0 GB) — this is where"/ " (the root directory) is located.In this
setup,all �les (exceptthosestoredin /boot ) areon therootpartition.

A 350MB partitionallows you to install a minimal installation,while a 5.0GB root partition lets
you performa full installation,choosingall packagegroups.

• A /var/ partition(3.0 GB or larger)— the /var/ partition is wherevariabledata�les arewrit-
ten. This includesspooldirectoriesand �les, administrative and logging data,andtransientand
temporary�les. Updatesthat areappliedto RedHat EnterpriseLinux arewritten to the /var/
partition.

4.17.5. Adding Partitions

To adda new partition,selecttheNewbutton.A dialogboxappears(referto Figure4-14).

Note

You must dedicate at least one partition for this installation, and optionally more. For more information,
refer to Appendix D An Introduction to Disk Partitions.
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Figure4-14.Creating a NewPartition

• Mount Point: Enterthe partition's mountpoint. For example,if this partition shouldbe the root
partition,enter/ ; enter/boot for the/boot partition,andsoon.Youcanalsousethepull-down
menuto choosethecorrectmountpoint for yourpartition.

• File SystemType: Usingthepull-down menu,selecttheappropriate�le systemtypefor thisparti-
tion. For moreinformationon �le systemtypes,referto Section4.17.5.1File SystemTypes.

• Allowable Dri ves: This �eld containsa list of the harddisksinstalledon your system.If a hard
disk's box is highlighted,thena desiredpartition canbe createdon that harddisk. If the box is
not checked,thenthepartitionwill never becreatedonthatharddisk.By usingdifferentcheckbox
settings,youcanhaveDisk Druid placepartitionswhereyouneedthem,or let Disk Druid decide
wherepartitionsshouldgo.

• Size(MB): Enterthesize(in megabytes)of thepartition.Note,this �eld startswith 100MB; unless
changed,only a100MB partitionwill becreated.

• Additional SizeOptions: Choosewhetherto keepthispartitionata�x edsize,to allow it to "grow"
(�ll up theavailableharddrive space)to acertainpoint,or to allow it to grow to �ll any remaining
harddrive spaceavailable.

If you chooseFill all spaceup to (MB), you mustgive sizeconstraintsin the �eld to theright of
this option.This allows you to keepa certainamountof spacefree on your harddrive for future
use.

• Force to be a primary partition : Selectwhetherthe partition you arecreatingshouldbeoneof
the�rst four partitionsontheharddrive. If unselected,thepartitionis createdasa logicalpartition.
Referto SectionD.1.3Partitionswithin Partitions—AnOverview of ExtendedPartitions, for more
information.

• OK: SelectOK onceyouaresatis�edwith thesettingsandwish to createthepartition.

• Cancel: SelectCancelif youdonot wantto createthepartition.

4.17.5.1. File System Types

RedHat EnterpriseLinux allows you to createdifferentpartitiontypes,basedon the�le systemthey
will use.Thefollowing is a brief descriptionof thedifferent�le systemsavailable,andhow they can
beutilized.

• ext2 — An ext2 �le systemsupportsstandardUnix �le types(regular �les, directories,symbolic
links, etc).It providestheability to assignlong �le names,up to 255characters.

• ext3 — The ext3 �le systemis basedon the ext2 �le systemand hasone main advantage—
journaling.Usinga journaling�le systemreducestime spentrecoveringa �le systemaftera crash
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asthereis noneedto fsck 2 the�le system.Theext3 �le systemis selectedby default andis highly
recommended.

• physical volume (LVM) — Creatingoneor morephysicalvolume(LVM) partitionsallows you
to createanLVM logical volume.LVM canimprove performancewhenusingphysicaldisks.For
more informationregardingLVM, refer to the RedHat EnterpriseLinux SystemAdministration
Guide.

• software RAID — Creatingtwo or moresoftwareRAID partitionsallows you to createa RAID
device. For more information regardingRAID, refer to the chapterRAID (RedundantArray of
IndependentDisks)in theRedHat EnterpriseLinuxSystemAdministration Guide.

• swap — Swap partitionsareusedto supportvirtual memory. In otherwords,datais written to a
swappartitionwhenthereis notenoughRAM to storethedatayoursystemis processing.Referto
theRedHat EnterpriseLinuxSystemAdministration Guidefor additionalinformation.

• vfat — The VFAT �le systemis a Linux �le systemthat is compatiblewith Microsoft Windows
long �lenamesontheFAT �le system.This �le systemmustbeusedfor the/boot/efi/ partition
on Itanuimsystems.

4.17.6. Editing Partitions

To editapartition,selecttheEdit buttonor double-clickon theexisting partition.

Note

If the partition already exists on your hard disk, you can only change the partition's mount point. To
make any other changes, you must delete the partition and recreate it.

4.17.7. Deleting a Partition

To deletea partition,highlight it in the Partitions sectionandclick the Deletebutton.Con�rm the
deletionwhenprompted.

For furtherinstallationinstructionsfor x86andAMD64 systems,skipto Section4.18x86andAMD64
BootLoaderCon�guration.

For furtherinstallationinstructionsfor Itaniumsystems,skip to Section4.19NetworkCon�guration.

4.18. x86 and AMD64 Boot Loader Con�guration
To boot the systemwithout a bootdiskette,you usuallyneedto install a boot loader. A boot loader
is the�rst softwareprogramthatrunswhena computerstarts.It is responsiblefor loadingandtrans-
ferring control to theoperatingsystemkernelsoftware.Thekernel,in turn, initializestherestof the
operatingsystem.

The x86-basedinstallationprogramprovides two boot loadersfor you to choosefrom, GRUB and
LILO.On AMD64-basedsystems,only theGRUB bootloaderis provided.

2. The fsck applicationis usedto checkthe�le systemfor metadataconsistency andoptionallyrepaironeor

moreLinux �le systems.
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GRUB (GRandUni�ed Bootloader),which is installedby default, is a very powerful boot loader.
GRUB canload a variety of free operatingsystems,aswell asproprietaryoperatingsystemswith
chain-loading(themechanismfor loadingunsupportedoperatingsystems,suchasDOSor Windows,
by loadinganotherbootloader).

LILO (LInux LOader)is aversatilebootloaderfor Linux. It doesnotdependonaspeci�c �le system,
canbootLinux kernelimagesfrom �oppy diskettesandharddisks,andcanevenboototheroperating
systems.

Note

LILO does not apply as a boot loader option to users of AMD64 systems.

Figure4-15.Boot Loader Con�guration

If you do not want to install GRUB asyour boot loader, click Changeboot loader. You canthen
chooseto install LILO or choosenot to install abootloaderat all.

If youalreadyhaveabootloaderthatcanbootRedHatEnterpriseLinux anddonotwantto overwrite
yourcurrentbootloader, chooseDo not install a boot loader by clicking ontheChangeboot loader
button.

Caution

If you choose not to install GRUB or LILO for any reason, you will not be able to boot the system
directly, and you must use another boot method (such as a commercial boot loader application). Use
this option only if you are sure you have another way of booting the system!

Every bootablepartition is listed, including partitionsusedby other operatingsystems.The parti-
tion holding thesystem's root �le systemwill have a Label of Red Hat Enterprise Linux (for
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GRUB) or linux (for LILO). Otherpartitionsmayalsohavebootlabels.Toaddor changethebootla-
bel for otherpartitionsthathavebeendetectedby theinstallationprogram,click onceon thepartition
to selectit. Onceselected,youcanchangethebootlabelby clicking theEdit button.

SelectDefault besidethepreferredbootpartitionto chooseyourdefault bootableOS.Youwill notbe
ableto move forwardin theinstallationunlessyouchooseadefault bootimage.

Note

The 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.

Bootloaderpasswordsprovideasecuritymechanismin anenvironmentwherephysicalaccessto your
server is available.

If you are installing a boot loader, you shouldcreatea password to protectyour system.Without
a boot loaderpassword, userswith accessto your systemcanpassoptionsto the kernelwhich can
compromiseyour systemsecurity. With a boot loaderpassword in place,thepassword must�rst be
enteredbeforeselectingany non-standardbootoptions.

If you chooseto usea boot loaderpassword to enhanceyour systemsecurity, be sureto selectthe
checkboxlabeledUsea boot loader password.

Onceselected,enterapassword andcon�rm it.

To con�gure moreadvanceboot loaderoptions,suchaschangingthedrive orderor passingoptions
to thekernel,besureCon�gur e advancedboot loader options is selectedbeforeclicking Next.

4.18.1. Advanced Boot Loader Con�guration

Now that you have chosenwhich boot loaderto install, you canalsodeterminewhereyou want the
bootloaderto beinstalled.Youmayinstall thebootloaderin oneof two places:

• The masterboot record(MBR) — This is the recommendedplaceto install a boot loader, unless
theMBR alreadystartsanotheroperatingsystemloader, suchasSystemCommander. TheMBR is
a specialareaon your harddrive that is automaticallyloadedby your computer's BIOS,andis the
earliestpoint at which theboot loadercantake controlof thebootprocess.If you install it in the
MBR, whenyour machineboots,GRUB (or LILO) will presenta bootprompt.You canthenboot
RedHat EnterpriseLinux or any otheroperatingsystemthatyou have con�gured theboot loader
to boot.

• The �rst sectorof your boot partition — This is recommendedif you arealreadyusinganother
boot loaderon your system.In this case,your otherboot loaderwill take control �rst. You can
thencon�gure thatbootloaderto startGRUB (or LILO), which will thenbootRedHat Enterprise
Linux.
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Figure4-16.Boot Loader Installation

Caution

If you have a RAID card, be aware that some BIOSes do not support booting from the RAID card. In
cases such as these, the boot loader should not be installed on the MBR of the RAID array. Rather,
the boot loader should be installed on the MBR of the same drive as the /boot/ partition was created.

If yoursystemwill useonly RedHatEnterpriseLinux, youshouldchoosetheMBR.

Click theChangeDri ve Order buttonif youwould like to rearrangethedrive orderor if your BIOS
doesnot returnthecorrectdrive order. Changingthedrive ordermaybeusefulif you have multiple
SCSIadapters,or bothSCSIandIDE adapters,andyouwantto bootfrom theSCSIdevice.

TheForceLBA32 (not normally required) optionallows you to exceedthe1024cylinder limit for
the/boot/ partition.If youhaveasystemwhichsupportstheLBA32 extensionfor bootingoperating
systemsabove the1024cylinder limit, andyou want to placeyour /boot/ partitionabove cylinder
1024,youshouldselectthisoption.

Tip

While partitioning your hard drive, keep in mind that the BIOS in some older systems cannot access
more than the �rst 1024 cylinders on a hard drive. If this is the case, leave enough room for the /boot
Linux partition on the �rst 1024 cylinders of your hard drive to boot Linux. The other Linux partitions
can be after cylinder 1024.

In parted , 1024 cylinders equals 528MB. For more information, refer to:

http://www.pcgui de. com/r ef/ hdd/b ios /s ize MB504-c. ht ml

To add default optionsto the boot command,enter them into the Kernel parameters �eld. Any
optionsyouenterarepassedto theLinux kernelevery time it boots.
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4.18.2. Rescue Mode

Rescuemodeprovidestheability to bootasmallRedHatEnterpriseLinux environmententirelyfrom
a diskette,CD-ROM, or someotherboot methodinsteadof the system's harddrive. Theremay be
timeswhenyouareunableto getRedHatEnterpriseLinux runningcompletelyenoughto access�les
onyoursystem'sharddrive.Usingrescuemode,youcanaccessthe�les storedonyoursystem'shard
drive, even if you cannotactuallyrun RedHat EnterpriseLinux from thatharddrive. If you needto
userescuemode,thereareseveraloptionsavailableto you.

• Using theCD-ROM to boot anx86 or AMD64 system,type linux rescue at the installation
bootprompt.Itaniumusersshouldtypeelilo linux rescue to enterrescuemode.

• By bootingyour systemfrom an installationbootdiskettemadefrom thebootdisk.img image.
This methodrequiresthat the RedHat EnterpriseLinux CD-ROM #1 be insertedas the rescue
imageor that the rescueimagebe on the hard drive as an ISO image.Onceyou have booted
usingthisdiskette,typelinux rescue at theboot: prompt.Itaniumusersshouldtypeelilo
linux rescue to enterrescuemode.

For additionalinformation,referto theRedHat EnterpriseLinuxSystemAdministration Guide.

4.18.3. Alternative Boot Loader s

If youdonotwish to useabootloader, youhave severalalternatives:

LOADLIN

YoucanloadLinux from MS-DOS.Unfortunately, this requiresacopy of theLinux kernel(and
an initial RAM disk, if you have a SCSIadapter)to beavailableon anMS-DOSpartition.The
only way to accomplishthis is to bootyour RedHat EnterpriseLinux systemusingsomeother
method(for example,from a boot diskette)andthencopy the kernelto anMS-DOSpartition.
LOADLIN is availablefrom
ftp://metalab.un c. edu/p ub/L in ux/ sy st em/bo ot /d ualbo ot /

andassociatedmirror sites.

SYSLINUX

SYSLINUX is anMS-DOSprogramvery similar to LOADLIN. It is alsoavailablefrom
ftp://metalab.un c. edu/p ub/L in ux/ sy st em/bo ot /l oader s/

andassociatedmirror sites.

Commercialbootloaders

YoucanloadLinux usingcommercialbootloaders.For example,SystemCommanderandParti-
tion Magic areableto bootLinux (but still requireGRUB or LILO to beinstalledin your Linux
rootpartition).

Note

Boot loaders such as LOADLIN and System Commander are considered to be third-party boot load-
ers and are not supported by Red Hat.
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4.18.4. SMP Motherboar ds, GRUB, and LILO

This sectionis speci�c to SMPmotherboardsonly. SMP, shortfor SymmetricMultiprocessing,is a
computerarchitectureproviding fastperformanceby makingmultiple CPUsavailable to complete
individual processessimultaneously(multiprocessing).

If the installationprogramdetectsanSMPmotherboardon your system,it will automaticallycreate
two bootloaderentries.

Note

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

Thetwo GRUB entrieswill beRed Hat Enterprise Linux ( kernel version ) andRed Hat
Enterprise Linux ( kernel version -smp) . The Red Hat Enterprise Linux ( kernel
version -smp) will boot by default. However, if you have troublewith the SMP kernel,you can
elect to boot the Red Hat Enterprise Linux ( kernel version ) entry instead.You will
retainall thefunctionalityasbefore,but you will only beoperatingwith asingleprocessor.

Thetwo LILO entrieswill be linux andlinux-up . The linux entrywill bootby default.However,
if you have troublewith theSMPkernel,you canelectto bootthe linux-up entryinstead.Youwill
retainall thefunctionalityasbefore,but you will only beoperatingwith asingleprocessor.

4.19. Network Con�guration
If you do not have a network device this screenis not shown. Skip aheadto Section4.20Firewall
Con�guration.

Figure4-17.Network Con�guration

Theinstallationprogramautomaticallydetectsany network devicesyouhaveanddisplaythemin the
Network Deviceslist.
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Onceyouhaveselectedanetwork device,click Edit . FromtheEdit Interface pop-upscreen,youcan
chooseto con�gure theIP addressandNetmaskof thedevice via DHCP(or manuallyif DHCPis not
selected)andyoucanchooseto activatethedevice atboottime. If youselectActivate on boot, your
network interfaceis startedwhenyou boot.If you do not have DHCPclient accessor youareunsure
whatto providehere,pleasecontactyournetwork administrator.

Figure4-18.Editing a Network Device

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.

If youhaveahostname(fully quali�ed domainname)for thenetwork device,youcanchooseto have
DHCP(DynamicHostCon�gurationProtocol)automaticallydetectit or you canmanuallyenterthe
hostnamein the�eld provided.

Finally, if you enteredthe IP andNetmaskinformationmanually, you may alsoenterthe Gateway
addressandthePrimary, Secondary, andTertiaryDNS addresses.

Tip

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 .

Tip

To change your network con�gur ation after you have completed the installation, use the Network
Administration Tool .

Type the redhat-config-netw ork command in a shell prompt to launch the Network Administra-
tion Tool . If you are not root, it prompts you for the root password to continue.
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4.20. Firewall Con�guration
RedHat EnterpriseLinux offers �re wall protectionfor enhancedsystemsecurity. A �re wall exists
betweenyour computerandthenetwork, anddetermineswhich resourceson your computerremote
userson thenetwork canaccess.A properlycon�gured �re wall cangreatlyincreasethe securityof
yoursystem.

Figure4-19.Fir ewall Con�guration

Choosetheappropriatesecuritylevel for yoursystem.

No �r ewall

No �r ewall providescompleteaccessto your systemanddoesno securitychecking.Security
checkingis the disablingof accessto certainservices.This shouldonly be selectedif you are
runningona trustednetwork (not theInternet)or planto domore�re wall con�gurationlater.

Enable �r ewall

If you chooseEnable �r ewall, connectionsare not acceptedby your system(other than the
default settings)thatarenot explicitly de�ned by you.By default, only connectionsin response
to outboundrequests,suchasDNS repliesor DHCPrequests,areallowed.If accessto services
runningonthismachineis needed,youcanchooseto allow speci�c servicesthroughthe�re wall.

If youareconnectingyoursystemto theInternet,but donotplanto runaserver, this is thesafest
choice.

Next, selectwhichservices,if any, shouldbeallowedto passthroughthe�re wall.

Enablingtheseoptionsallow thespeci�ed servicesto passthroughthe�re wall. Note,theseservices
maynot beinstalledon thesystemby default. Make sureyou chooseto enableany optionsthatyou
mayneed.

WWW (HTTP)

TheHTTPprotocolis usedby Apache(andby otherWebservers)to servewebpages.If youplan
onmakingyourWebserverpublicly available,enablethisoption.Thisoptionis not requiredfor
viewing pageslocally or for developingwebpages.You mustinstall thehttpd packageif you
wantto serve webpages.
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EnablingWWW (HTTP) doesnot opena port for HTTPS.To enableHTTPS,specifyit in the
Other ports �eld.

FTP

TheFTPprotocolis usedto transfer�les betweenmachinesonanetwork. If youplanonmaking
yourFTPserver publicly available,enablethis option.Youmustinstall thevsftpd packagefor
thisoptionto beuseful.

SSH

SecureSHell (SSH) is a suiteof tools for logging in to andexecutingcommandson a remote
machine.If youplanto useSSHtoolsto accessyour machinethrougha �re wall, enablethisop-
tion. Youneedto have theopenssh-server packageinstalledin orderto accessyour machine
remotely, usingSSHtools.

Telnet

Telnetis a protocolfor logging in to remotemachines.Telnetcommunicationsareunencrypted
andprovide nosecurityfrom network snooping.Allowing incomingTelnetaccessis not recom-
mended.To allow inboundTelnetaccess,youmustinstall thetelnet-server package.

Mail (SMTP)

If you want to allow incoming mail delivery throughyour �re wall, so that remotehostscan
connectdirectly to your machineto deliver mail, enablethis option.You do not needto enable
this if youcollectyourmail from yourISP'sserverusingPOP3or IMAP, or if youuseatool such
asfetchmail . Notethatanimproperlycon�guredSMTPserver canallow remotemachinesto
useyourserver to sendspam.

You canallow accessto portswhich arenot listedhereby listing themin theOther ports �eld. Use
the following format: port:protocol . For example,if you want to allow IMAP accessthrough
your �re wall, you canspecify imap:tcp . You canalsoexplicitly specifynumericports; to allow
UDPpacketsonport1234throughthe�re wall, enter1234:udp . To specifymultipleports,separate
themwith commas.

Finally, selectany devicesshouldallow accessto your systemfor all traf�c from thatdevice.

Selectingany of thesetrusteddevicesexcludesthemfrom the�re wall rules.For example,if you are
runninga local network, but areconnectedto theInternetvia a PPPdialup,you canchecketh0 and
any traf�c comingfrom your localnetwork is allowed.Selectingeth0astrustedmeansall traf�c over
theEthernetis allowed, but the ppp0interfaceis still �re walled. If you want to restricttraf�c on an
interface,leave it unchecked.

It is not recommendedthat you make any device that is connectedto public networks, suchasthe
Internet,a trusteddevice.

Tip

To change your security level con�gur ation after you have completed the installation, use the Security
Level Con�guration Tool .

Type the redhat-config-sec ur ity le vel command in a shell prompt to launch the Security Level
Con�guration Tool . If you are not root, it prompts you for the root password to continue.
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4.21. Langua ge Suppor t Selection
Youcaninstall andsupportmultiple languagesfor useonyoursystem.

Youmustselecta languageto useasthedefault language.Thedefault languageis thelanguageused
on the systemoncethe installationis complete.If you chooseto install otherlanguagesduring this
installation,you canchangeyourdefault languageaftertheinstallation.

If you areonly goingto useonelanguageon your system,selectingonly thatlanguagesavessigni�-
cantdiskspace.Thedefault languageis thelanguageyouselectedto useduringtheinstallation.

Caution

If you select only one language, you can only use that speci�ed language after the installation is
complete.

Figure4-20.LanguageSupport Selection

To usemorethanonelanguageonyour system,choosespeci�c languagesto beinstalledor selectall
languagesto have all availablelanguagesinstalledonyour RedHat EnterpriseLinux system.

UsetheResetbuttonto cancelyourselections.Resettingrevertsto thedefault; only thelanguageyou
selectedfor useduringtheinstallationis installed.

Tip

To change the language con�gur ation after you have completed the installation, use the Langua ge
Con�guration Tool .

Type the redhat-config-lang uage command in a shell prompt to launch the Langua ge Con�gu-
ration Tool . If you are not root, it prompts you for the root password to continue.
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4.22. Time Zone Con�guration
Youcansetyour timezoneby selectingyourcomputer's physicallocationor by specifyingyour time
zone's offsetfrom UniversalTime,Coordinated(UTC).

Noticethetwo tabsat thetopof thescreen(referto Figure4-21). The�rst taballows youto con�gure
your time zoneby your location.

Ontheinteractive map,youcanalsoclick onaspeci�c city, which is markedby ayellow dot;a redX
appearsindicatingyourselection.Youcanalsoscroll througha list andchoosea time zone.

Thesecondtaballows you to specifya UTC offset.Thetabdisplaysa list of offsetsto choosefrom,
aswell asanoptionto setdaylightsaving time.

Figure4-21.Con�guring the Time Zone

Onbothtabs,youcanselectSystemClock usesUTC. Pleaseselectthis if youknow thatyoursystem
is setto UTC.

Tip

To change your time zone con�gur ation after you have completed the installation, use the Time and
Date Proper ties Tool .

Type the redhat-config-date command in a shell prompt to launch the Time and Date Proper ties
Tool . If you are not root, it prompts you for the root password to continue.

To run the Time and Date Proper ties Tool as a text-based application, use the command
timeconfig .

4.23. Set Root Password
Settingup a root accountandpassword is oneof the most importantstepsduringyour installation.
Your root accountis similar to the administratoraccountusedon Windows NT machines.The root
accountis usedto install packages,upgradeRPMs,andperformmostsystemmaintenance.Logging
in asroot givesyoucompletecontrolover yoursystem.
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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.

Figure4-22.Root Password

Usetheroot accountonly for systemadministration.Createa non-rootaccountfor your generaluse
andsu - to root whenyouneedto �x somethingquickly. Thesebasicrulesminimizethechancesof
a typo or anincorrectcommanddoingdamageto your system.

Tip

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].

Theinstallationprogrampromptsyou to seta root password3 for your system.Youcannotproceedto
thenext stage of theinstallationprocesswithoutenteringa rootpassword.

The root password mustbe at leastsix characterslong; the password you type is not echoedto the
screen.Youmustenterthepasswordtwice;if thetwo passwordsdonotmatch,theinstallationprogram
asksyou to enterthemagain.

You shouldmake theroot password somethingyou canremember, but not somethingthatis easyfor
someoneelseto guess.Yourname,yourphonenumber, qwerty, password, root, 123456, andanteater
areall examplesof badpasswords.Goodpasswordsmix numeralswith upperandlower caseletters
anddo not containdictionarywords:Aard387varkor 420BMttNT, for example.Rememberthat the

3. A root password is theadministrativepassword for your RedHat EnterpriseLinux system.You shouldonly

log in asroot whenneededfor systemmaintenance.The root accountdoesnot operatewithin the restrictions

placedon normaluseraccounts,sochangesmadeasrootcanhave implicationsfor your entiresystem.
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password is case-sensitive. If you write down your password,keepit in asecureplace.However, it is
recommendedthatyoudonot write down this or any password youcreate.

Note

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

Tip

To change your root password after you have completed the installation, use the Root Password
Tool .

Type the redhat-config-ro otp ass word command in a shell prompt to launch the Root Password
Tool . If you are not root, it prompts you for the root password to continue.

4.24. Package Group Selection
After your partitionshave beenselectedandcon�gured for formatting,you arereadyto selectpack-
agesfor installation.

First,ascreenappearsthatdetailsthedefault packagesetfor your RedHat EnterpriseLinux installa-
tion. This screenvariesdependingon theversionof RedHatEnterpriseLinux youareinstalling.

Figure4-23.Default PackageList Con�rmation

To customizeyour packagesetfurther, selectCustomizethe setof packagesto be installed option
on thescreen.Clicking Next takesyou to thePackageGroup Selectionscreen.

If youchooseto acceptthecurrentpackagelist, skipaheadto Section4.25Preparingto Install.
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Youcanselectpackagegroups,whichgroupcomponentstogetheraccordingto function(for example,
X Window SystemandEditors), individual packages,or acombinationof thetwo.

Note

Users of AMD64 and Itanium systems who want support for developing or running 32-bit applications
are encouraged to select the Compatibility Arch Suppor t and Compatibility Arch Development
Suppor t packages to install architecure speci�c support for their systems.

To selectacomponent,click on thecheckboxbesideit (referto Figure4-24).

Figure4-24.PackageGroup Selection

Selecteachcomponentyou wish to install. SelectingEverything (at theendof thecomponentlist)
installsall packagesincludedwith RedHat EnterpriseLinux.

Onceapackagegrouphasbeenselected,click onDetails to view whichpackageswill beinstalledby
default,andto addor remove optionalpackagesfrom thatgroup.
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Figure4-25.PackageGroup Details

4.25. Preparing to Install
A screenpreparingyou for theinstallationof RedHat EnterpriseLinux now appears.

For your reference,a completelog of your installationcanbe found in /root/install.log once
yourebootyour system.

Warning

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 installationprocess,pressyour computer's Resetbutton or usethe [Control]-[Alt]-
[Delete]key combinationto restartyour machine.

4.26. Installing Packages
At thispoint thereis nothingleft for youto dountil all thepackageshavebeeninstalled.How quickly
thishappensdependson thenumberof packagesyouhave selectedandyour computer's speed.

4.27. Video Card Con�guration
Theinstallationprogramnow presentsa list of videocardsfor you to choosefrom.

If you decidedto install theX Window Systempackages,you now have theopportunityto con�gure
an X server for your system.If you did not chooseto install the X Window Systempackages,skip
aheadto Section4.25Preparingto Install.

If your videocarddoesnot appearon the list (refer to Figure4-26), X maynot supportit. However,
if you have technicalknowledgeaboutyour card,you may chooseUnlisted Card andattemptto
con�gure it by matchingyourcard's videochipsetwith oneof theavailableX servers.
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Figure4-26.Video Card Setup

Next, enterthe amountof video memoryinstalledon your video card. If you arenot sure,please
consultthedocumentationaccompanying your videocard.You will not damageyour videocardby
choosingmorememorythanis available,but theX server maynotstartcorrectlyif youdo.

If youdecidethatthevaluesyouhaveselectedareincorrect,youcanclick theRestoreoriginal values
buttonto returnto thesuggestedsettings.

YoucanalsoselectSkip X Con�guration if youwould rathercon�gureX aftertheinstallationor not
atall.

Tip

To change your X con�gur ation after you have completed the installation, use the X Con�guration
Tool .

Type the redhat-config-xfree 86 command in a shell prompt to launch the X Con�guration Tool .
If you are not root, it prompts you for the root password to continue.

4.28. X Con�guration — Monitor and Customization
To completeX con�guration,youmustcon�gure your monitorandcustomizeyour X settings.

To skipX con�guration,go to Section4.29InstallationComplete.

4.28.1. Con�guring Your Monitor

The installationprogrampresentsyou with a list of monitorsto selectfrom. Fromthis list, you can
eitherusethemonitorthatis automaticallydetectedfor you,or chooseanothermonitor.

Note

If you are installing Red Hat Enterprise Linux on a laptop with an LCD screen, you should select the
most appropriate Generic LCD model available.
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If your monitor doesnot appearon the list, selectthe mostappropriateGeneric CRT or Generic
LCD modelavailable.If youselectaGenericCRT orGenericLCD monitor, theinstallationprogram
suggestshorizontalandverticalsyncranges.Thesevaluesaregenerallyavailablein thedocumentation
whichaccompaniesyourmonitor, or from yourmonitor's vendoror manufacturer;pleasecheckyour
documentationto makesurethesevaluesaresetcorrectly.

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.

Figure4-27.Monitor Selection

Thehorizontalandverticalrangesthatthe installationprogramsuggestsfor theselectedmonitorare
alsodisplayedbelow thelist of monitors.

If you decidethatyour monitorselectionor thehorizontalandvertical rangesareincorrect,you can
click theRestore original valuesbuttonto returnto theoriginal suggestedsettings.

Click Next whenyouhave �nished con�guring yourmonitor.

4.28.2. Custom Con�guration

Choosethecorrectcolor depthandresolutionfor yourX con�guration.

Youcanalsochoosewhetheryouwantto bootyoursysteminto agraphicalor text environmentonce
the installationis complete.Unlessyou have specialneeds,booting into a graphicalenvironment
(similar to a Windows environment)is recommended.If you chooseto boot into a text environment,
acommandprompt(similar to aDOSenvironment)appears.
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Figure4-28.X Customization

Tip

To change your X con�gur ation after you have completed the installation, use the X Con�guration
Tool .

Type the redhat-config-xfree 86 command in a shell prompt to launch the X Con�guration Tool .
If you are not root, it prompts you for the root password to continue.

4.29. Installation Complete
Congratulations!YourRedHat EnterpriseLinux 3 installationis now complete!

The installationprogrampromptsyou to prepareyour systemfor reboot.Rememberto remove any
installationmedia(diskettein thediskettedrive or CD in theCD-ROM drive) if they arenot ejected
automaticallyuponreboot.

After your computer's normalpower-up sequencehascompleted,the graphicalboot loaderprompt
appearsat whichyoucandoany of thefollowing things:

• Press[Enter]— causesthedefault bootentryto bebooted.

• Selecta boot label, followed by [Enter] — causesthe boot loaderto boot the operatingsystem
correspondingto theboot label.(Press[?] or [Tab] at LILO' s text modeboot loaderpromptfor a
list of valid bootlabels.)

• Do nothing— after the boot loader's timeout period,(by default, � ve seconds)the boot loader
automaticallybootsthedefault bootentry.

Dowhatever is appropriateto bootRedHatEnterpriseLinux. Oneormorescreensof messagesshould
scroll by. Eventually, a login: promptor aGUI login screen(if you installedtheX Window System
andchoseto startX automatically)appears.
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The�rst timeyoustartyourRedHatEnterpriseLinux machinein runlevel 5 (thegraphicalrunlevel),
theSetupAgent is presented,whichguidesyouthroughtheRedHatEnterpriseLinux con�guration.
Using this tool, you cansetyour systemtime anddate,install software,registeryour machinewith
RedHatNetwork, andmore.TheSetupAgent letsyoucon�gureyourenvironmentat thebeginning,
sothatyoucangetstartedusingyourRedHatEnterpriseLinux systemquickly.

If you arenot surewhat to do next, we suggestyou begin with the otherRedHat EnterpriseLinux
manualsavailableonlineor on theRedHat EnterpriseLinux DocumentationCD includedwith your
RedHat EnterpriseLinux product.

HTML, PDF, andRPM versionsof themanualsareavailableon theRedHat EnterpriseLinux Docu-
mentationCD andonlineat http://www.redhat.com/docs/.

Note

Although this manual re�ects the most current information possible, read the Red Hat Enterprise
Linux Release Notes for information that may not have been available prior to our documenta-
tion being �naliz ed. They can be found on the Red Hat Enterprise Linux CD #1 and online at
http://www.redhat.com/docs/.

If youareamoreexperienceduserlooking for informationonadministrationtopics,youmay�nd the
RedHat EnterpriseLinuxReferenceGuideto bemorehelpful.

For anoverview of systemadministration,referto theRedHat EnterpriseLinux Introductionto Sys-
temAdministration. If youarelookingfor informationonsystemcon�guration,youmay�nd theRed
Hat EnterpriseLinuxSystemAdministration Guideto behelpful.

If you are looking for informationon securingyour system,refer to the RedHat EnterpriseLinux
SecurityGuide.

Do notforgetto registerfor thebene�tsyouareentitledto asaRedHatcustomer. Registrationenables
accessto theRedHatServicesyouhave purchased,suchastechnicalsupportandRedHatNetwork.

To registeryourproduct,go to:

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

4.30. Itanium Systems — Booting Your Machine and Post-Installation
Setup
This sectiondescribeshow to bootyour Itaniuminto RedHat EnterpriseLinux andhow to setyour
EFI consolevariablessothatRedHat EnterpriseLinux is automaticallybootedwhenthemachineis
poweredon.

After you rebootyour systemat theendof the installationprogram,typethe following commandto
bootinto RedHat EnterpriseLinux:

elilo

After you typeelilo , thedefault kernellistedin the /boot/efi/elilo.conf con�guration�le is
loaded.(The�rst kernellistedin the�le is thedefault.)

If you want to load a different kernel, type the label name of the kernel from the �le
/boot/efi/elilo.conf after the elilo command.For example, to load the kernel named
linux , type:
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elilo linux

If you do not know thenamesof the installedkernels,you canview the /boot/efi/elilo.conf
�le in EFI with thefollowing instructions:

1. At the Shell � prompt,changedevices to the systempartition (mountedas /boot/efi in
Linux). For example,if fs0 is thesystembootpartition,typefs0: at theEFI Shellprompt.

2. Type ls at the fs0:\> to make sureyouarein thecorrectpartition.

3. Thentype:
Shell � type elilo.conf

This commanddisplaysthe contentsof the con�guration �le. Eachstanzacontainsa line be-
ginningwith label followedby a labelnamefor thatkernel.Thelabelnameis whatyou type
afterelilo to bootthedifferentkernels.

4.30.1. Post-Installation Boot Loader Options

In additionto specifyinga kernelto load,you canalsoenterotherbootoptionssuchassingle for
singleusermodeor mem=1024Mto forceRedHat EnterpriseLinux to use1024MB of memory. To
passoptionsto theboot loader, enterthefollowing at theEFI Shellprompt(replacelinux with the
labelnameof thekernelyouwantto bootandoption with thebootoptionsyouwantto passto the
kernel):

elilo linux option

4.30.2. Booting Red Hat Enterprise Lin ux Automaticall y

After installingRedHat EnterpriseLinux you cantypeelilo andany bootoptionsat theEFI Shell
prompteachtime you wish to boot your Itanium system.However, if you wish to con�gure your
systemto boot into RedHat EnterpriseLinux automatically, you needto con�gure the EFI Boot
Manager.

To con�gure theEFI Boot Manager (mayvary slighly dependingonyourhardware):

1. Boot theItaniumsystemandchooseBoot option maintenancemenufrom theEFI Boot Man-
agermenu.

2. ChooseAdd a Boot Option from theMain Menu.

3. Selectthesystempartitionthatis mountedas/boot/efi/ in Linux.

4. Selecttheelilo.efi �le.

5. At the Enter New Description: prompt, type Red Hat Enterprise Linux 3, or
any namethatyou wantto appearon theEFI Boot Manager menu.

6. At theEnter Boot Option Data Type prompt,enterN for No Boot Option if you do not
wantto passoptionsto theELILO bootloader. Thisoptionworksfor mostcases.If youwantto
passoptionsto theboot loader, you cancon�gure it in the /boot/efi/elilo.conf con�gu-
ration�le instead.

7. Answer Yes to the Save changes to NVRAMprompt.This returnsyou to the EFI Boot
MaintenanceManager menu.

8. Next, you want to make the Red Hat Enterprise Linux 3 menuitem the default. A list of
boot optionsappears.Move the Red Hat Enterprise Linux 3 menuitem up to the top of the
list by selectingit with thearrow keys andpressingthe[u] key to move it up the list. You can
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move itemsdown thelist by selectingit andpressingthe[d] key. After changingthebootorder,
chooseSave changesto NVRAM . ChooseExit to returnto theMain Menu.

9. Optionally, youcanchangeto boottimeoutvalueby choosingSetAuto Boot TimeOut => Set
Timeout Value from theMain Menu.

10.Returnto theEFI Boot Manager by selectingExit .

4.30.2.1. Using a Star tup Script

It is recommendedthat you con�gure the ELILO Boot Managerto boot RedHat EnterpriseLinux
automatically. However, if yourequireadditionalcommandsto beexecutedbeforestartingtheELILO
bootloader, youcancreateastartupscriptnamedstartup.nsh . Thelastcommandshouldbeelilo
to bootinto Linux.

The startup.nsh script shouldbe in the /boot/efi partition (/boot/efi/startup.nsh ) and
containthefollowing text:

echo -off
your set of commands
elilo

If you want to passoptionsto theboot loader(refer to Section4.30.1Post-InstallationBootLoader
Options) addthemafterelilo .

Youcaneithercreatethis�le afterbootinginto RedHatEnterpriseLinux orusetheeditorbuilt into the
EFI shell.TousetheEFI shell,attheShell> prompt,changedevicesto thesystempartition(mounted
as/boot/efi in Linux). For example,if fs0 is thesystembootpartition,typefs0: at theEFI Shell
prompt.Type ls to make sureyouarein thecorrectpartition.Thentypeedit startup.nsh . Type
thecontentsof the�le andsave it.

Thenext time thesystemboots,EFI detectsthestartup.nsh �le anduseit to boot thesystem.To
stopEFI from loadingthe�le, type[Ctrl]-[c]. Thisabortstheprocess,andreturnsyouto theEFI shell
prompt.
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Appendix A.

Upgrading Your Current System

This appendixwalksyou througha typicalRedHat EnterpriseLinux 3 upgrade.

Note

If you currently use Red Hat Enterprise Linux 2.1 on an x86 system, you can perform an upgrade.

Although upgrades are supported by the Red Hat Enterprise Linux family on x86 processors, you
are likely to have a more consistent experience by backing up your data and then installing this
release of Red Hat Enterprise Linux over your previous Red Hat Enterprise Linux installation. This
recommended reinstallation method helps to ensure the best system stability possible.

To perform an upgrade, type the following command at the boot prompt:

linux upgrade

A.1. What it Means to Upgrade
Theinstallationprocessfor RedHatEnterpriseLinux 3 includestheability to upgradefrom anearlier
versionof RedHatEnterpriseLinux (suchasfrom RedHatEnterpriseLinux version2.1for x86).

Upgradingyour systeminstallsthemodular2.4.x kernelaswell asupdatedversionsof thepackages
whicharecurrentlyinstalledonyoursystem.

Theupgradeprocesspreservesexisting con�guration �les by renamingthemwith an .rpmsave ex-
tension(for example,sendmail.cf.rpmsave ). Theupgradeprocessalsocreatesa log of its actions
in /root/upgrade.log . As softwareevolves,con�guration �le formatscanchange,soyou should
carefullycompareyouroriginal con�guration�les to thenew �les beforeintegratingyourchanges.

Note

It is always a good idea to back up any data that you have on your systems. For example, if you are
upgrading or creating a dual-boot system, you should back up any data you wish to keep on your
hard drive(s). Mistakes do happen and can result in the loss all of your data.

Someupgradedpackagesmayrequirethe installationof otherpackagesfor properoperation.If you
chooseto customizeyour packagesto upgrade,you may be requiredto resolve dependency prob-
lems.Otherwise,the upgradeproceduretakescareof thesedependencies,but it may needto install
additionalpackageswhicharenotonyour system.

Dependingonhow youhavepartitionedyoursystem,theupgradeprogrammaypromptyouto addan
additionalswap�le. If theupgradeprogramdoesnot detecta swap�le thatequalstwice your RAM,
it asksyou if you would like to adda new swap�le. If your systemdoesnot have a lot of RAM (less
than128MB), it is recommendedthatyou addthis swap�le.
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A.2. Upgrading Your System
TheUpgrade Examine screenappearsif you have instructedtheinstallationprogramto performan
upgradeby typing the linux upgrade commandat thebootprompt.

Note

If the contents of your /etc/redhat-relea se �le have been changed from the default, your Red Hat
Enterprise Linux installation may not be found when attempting an upgrade to Red Hat Enterprise
Linux 3.

You can relax some of the checks against this �le by booting with the following boot command:

linux upgradeany

Use the linux upgradeany command if your Red Hat Enterprise Linux installation was not given as
an option to upgrade.

To performanupgrade,selectPerform an upgradeof an existinginstallation. Click Next whenyou
arereadyto begin your upgrade.

To performa new installationof RedHat EnterpriseLinux on your system,selectPerform a new
Red Hat Enterprise Linux installation andrefer to Chapter4 Installing RedHat EnterpriseLinux
for furtherinstructions.

FigureA-1. Choosingto Upgradeor Install

A.3. Upgrade Boot Loader Con�guration
A softwareboot loaderis usedto startRedHat EnterpriseLinux on your computer. It canalsostart
otheroperatingsystems,suchasWindows. If youareusingaRedHatEnterpriseLinux softwareboot
loader(GRUB or LILO), it is detectedautomatically.



Appendix A. Upgrading Your Curr ent System 61

FigureA-2. UpgradeBoot Loader Con�guration

On theBoot Loader Con�guration Screen, youroptionsare:

Updateboot loader con�guration — Choosethisoptionto keepyourcurrentbootloadercon�gura-
tion (GRUB or LILO dependingonwhatyouhave currentlyinstalled)andhaveupdatesapplied.

Skip boot loader updating — Choosethis option if you do not want to make any changesto your
currentboot loadercon�guration. If you areusinga third party boot loader, you shouldnot update
yourbootloader.

Createnewboot loader con�guration — Choosethisoptionif youwantto createanew bootloader
for your system.If you currentlyhave LILO andwantto switchto GRUB, or if you have beenusing
bootdiskettesto bootyour RedHat EnterpriseLinux systemandwant to usea softwareboot loader
suchasGRUB or LILO, createa new boot loadercon�guration (refer to SectionA.3.1 Creatinga
New BootLoaderCon�guration for moreinformation).

Onceyouhave madeyourselection,click Next to continue.

A.3.1. Creating a New Boot Loader Con�guration

In orderto boot thesystemwithout a bootdiskette,you usuallyneedto install a boot loader. A boot
loaderis the�rst softwareprogramthatrunswhenacomputerstarts.It is responsiblefor loadingand
transferringcontrolto theoperatingsystemkernelsoftware.Thekernel,in turn, initializestherestof
theoperatingsystem.

Theinstallationprogramprovidestwo bootloadersfor you to choosefrom, GRUB andLILO.

GRUB (GRandUni�ed Bootloader),which is installedby default, is a very powerful boot loader.
GRUB canload a variety of free operatingsystems,aswell asproprietaryoperatingsystemswith
chain-loading(themechanismfor loadingunsupportedoperatingsystems,suchasDOSor Windows,
by loadinganotherbootloader).

LILO (LInux LOader)is aversatilebootloaderfor Linux. It doesnotdependonaspeci�c �le system,
canbootLinux kernelimagesfrom �oppy diskettesandharddisks,andcanevenboototheroperating
systems.

If you do not want to install GRUB asyour boot loader, click Changeboot loader. You canthen
chooseto install LILO or choosenot to install abootloaderat all.

If you alreadyhave a boot loaderthatcanbootLinux anddo not wantto overwriteyour currentboot
loader, chooseDo not install a boot loader by clicking on theChangeboot loader button.
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Caution

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

FigureA-3. Boot Loader Con�guration

Every bootablepartition is listed,includingpartitionsusedby otheroperatingsystems.Thepartition
holdingyourthesystem'sroot�le systemhasaLabel of Red Hat Enterprise Linux (for GRUB)
or linux (for LILO). Otherpartitionsmayalsohave boot labels.If you would like to addor change
theboot label for otherpartitionsthathave beendetectedby the installationprogram,click onceon
thepartitionto selectit. Onceselected,you canchangethebootlabelby clicking theEdit button.

SelectDefault besidethepreferredbootpartitionto chooseyourdefault bootableOS.Youwill notbe
ableto move forwardin theinstallationunlessyouchooseadefault bootimage.

Note

The 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 are 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.

Bootloaderpasswordsprovideasecuritymechanismin anenvironmentwherephysicalaccessto your
server is available.
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If you are installing a boot loader, you shouldcreatea password to protectyour system.Without
a boot loaderpassword, userswith accessto your systemcanpassoptionsto the kernelwhich can
compromiseyour systemsecurity. With a boot loaderpassword in place,thepassword must�rst be
enteredin orderto selectany non-standardbootoptions.

If you chooseto usea boot loaderpassword to enhanceyour systemsecurity, be sureto selectthe
checkboxlabeledUsea boot loader password.

Onceselected,enterapassword andcon�rm it.

To con�gure moreadvanceboot loaderoptions,suchaschangingthedrive orderor passingoptions
to thekernel,besureCon�gur e advancedboot loader options is selectedbeforeclicking Next.

A.3.2. Advanced Boot Loader Con�guration

Now that you have chosenwhich boot loaderto install, you canalsodeterminewhereyou want the
bootloaderto beinstalled.Youmayinstall thebootloaderin oneof two places:

Themasterbootrecord(MBR)

This is the recommendedplaceto install a boot loader, unlessthe MBR alreadystartsanother
operatingsystemloader, suchasSystemCommander. TheMBR is a specialareaon your hard
drive thatis automaticallyloadedby yourcomputer's BIOS,andis theearliestpointatwhich the
bootloadercantakecontrolof thebootprocess.If you install it in theMBR, whenyourmachine
boots,GRUB (or LILO) presentsabootprompt.YoucanthenbootRedHatEnterpriseLinux or
any otheroperatingsystemthatyouhave con�guredthebootloaderto boot.

The�rst sectorof yourbootpartition

This is recommendedif you arealreadyusinganotherboot loaderon your system.In this case,
yourotherbootloadertakescontrol�rst. Youcanthencon�gure thatbootloaderto startGRUB
(or LILO), which thenbootsRedHat EnterpriseLinux.

Caution

If you have a RAID card, be aware that some BIOSes do not support booting from the RAID card. In
cases such as these, the boot loader should not be installed on the MBR of the RAID array. Rather,
the boot loader should be installed on the MBR of the same drive as the /boot partition was created.
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FigureA-4. Boot Loader Installation

If yoursystemwill useonly RedHatEnterpriseLinux, youshouldchoosetheMBR.

Click theChangeDri ve Order buttonif youwould like to rearrangethedrive orderor if your BIOS
doesnot returnthecorrectdrive order. Changingthedrive ordermaybeusefulif you have multiple
SCSIadapters,or bothSCSIandIDE adapters,andyouwantto bootfrom theSCSIdevice.

TheForceLBA32 (not normally required) optionallows you to exceedthe1024cylinder limit for
the /boot partition.If youhave asystemwhichsupportstheLBA32 extensionfor bootingoperating
systemsabove the 1024cylinder limit, andyou want to placeyour /boot partition above cylinder
1024,youshouldselectthisoption.

Tip

While partitioning your hard drive, keep in mind that the BIOS in some older systems cannot access
more than the �rst 1024 cylinders on a hard drive. If this is the case, leave enough room for the /boot
Linux partition on the �rst 1024 cylinders of your hard drive to boot Linux. The other Linux partitions
can be after cylinder 1024.

In parted , 1024 cylinders equals 528MB. For more information, refer to:

http://www.pcgui de. com/r ef/ hdd/b ios /s ize MB504-c. ht ml

If youwishto adddefault optionsto thebootcommand,entertheminto theKernel parameters�eld.
Any optionsyouenterarepassedto theLinux kernelevery time it boots.

A.3.3. Rescue Mode

If youneedto userescuemode,thereareseveraloptionsavailableto you.

• UsingtheCD-ROM to boot,typelinux rescue at theboot: prompt.

• By bootingyour systemfrom an installationbootdiskettemadefrom thebootdisk.img image.
This methodrequiresthat the RedHat EnterpriseLinux CD-ROM #1 be insertedas the rescue



Appendix A. Upgrading Your Curr ent System 65

imageor thattherescueimagebeon theharddrive asanISO image.Onceyou have bootedusing
this diskette,typelinux rescue at theboot: prompt.

If you areperforminganything otherthana IDE CD-ROM or harddisk installationandareusing
a boot diskette,you musthave at leastonedriver diskette that you mustmake in advance.You
arepromptedby theinstallationprogramto insertthedriver disketteat thecorrecttime. For more
information, refer to Section2.5.3 Making an Installation Boot Diskette or Appendix E Driver
Media.

A.3.4. Alternative Boot Loader s

If youdonotwish to useabootloader, youhave severalalternatives:

LOADLIN

YoucanloadLinux from MS-DOS.Unfortunately, this requiresacopy of theLinux kernel(and
an initial RAM disk, if you have a SCSIadapter)to beavailableon anMS-DOSpartition.The
only way to accomplishthis is to bootyour RedHat EnterpriseLinux systemusingsomeother
method(for example,from a boot diskette)andthencopy the kernelto anMS-DOSpartition.
LOADLIN is availablefrom
ftp://metalab.un c. edu/p ub/L in ux/ sy st em/bo ot /d ualbo ot /

andassociatedmirror sites.

SYSLINUX

SYSLINUX is anMS-DOSprogramvery similar to LOADLIN. It is alsoavailablefrom
ftp://metalab.un c. edu/p ub/L in ux/ sy st em/bo ot /l oader s/

andassociatedmirror sites.

Commercialbootloaders

YoucanloadLinux usingcommercialbootloaders.For example,SystemCommanderandParti-
tion Magic areableto bootLinux (but still requireGRUB or LILO to beinstalledin your Linux
rootpartition).

BootloaderssuchasLOADLIN andSystemCommanderareconsideredto bethird-partybootloaders
andarenot supportedby RedHat.

A.3.5. SMP Motherboar ds, GRUB, and LILO

This sectionis speci�c to SMPmotherboardsonly. SMP, shortfor SymmetricMultiprocessing,is a
computerarchitectureproviding fastperformanceby makingmultiple CPUsavailable to complete
individual processessimultaneously(multiprocessing).

If theinstallationprogramdetectsanSMPmotherboardon your system,it automaticallyscreatetwo
bootloaderentries(dependingon thebootloaderyou installed),ratherthantheusualsingleentry.

Note

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

The two GRUB entries are Red Hat Enterprise Linux ( kernel version ) and Red Hat
Enterprise Linux ( kernel version -smp) . The Red Hat Enterprise Linux ( kernel
version -smp) bootsby default.However, if youhave troublewith theSMPkernel,youcanelectto
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boot the Red Hat Enterprise Linux ( kernel version ) entry instead.This retainsall the
functionalityasbefore,but youcanonly operatewith asingleprocessor.

Thetwo LILO entriesarelinux andlinux-up . The linux entrybootsby default. However, if you
have troublewith theSMPkernel,you canelectto bootthe linux-up entryinstead.This retainsall
thefunctionalityasbefore,but youcanonly operatewith asingleprocessor.

A.4. Upgrading Packages
At thispoint thereis nothingleft for you to dountil all thepackageshave beenupgradedor installed.

A.5. Upgrade Complete
Congratulations!YourRedHat EnterpriseLinux 3 upgradeis now complete!

Youarenow promptedto prepareyoursystemfor reboot.Do not forgetto remove any diskettein the
�oppy drive or CD in theCD-ROM drive if they arenotejectedautomaticallyuponreboot.

If you arenot surewhat to do next, we suggestyou begin with the otherRedHat EnterpriseLinux
manualsavailableonlineor on theRedHat EnterpriseLinux DocumentationCD includedwith your
RedHat EnterpriseLinux product.

HTML, PDF, andRPM versionsof themanualsareavailableon theRedHat EnterpriseLinux Docu-
mentationCD andonlineat http://www.redhat.com/docs/.

Note

Although this manual re�ects the most current information possible, read the Red Hat Enterprise
Linux Release Notes for information that may not have been available prior to our documenta-
tion being �naliz ed. They can be found on the Red Hat Enterprise Linux CD #1 and online at
http://www.redhat.com/docs/.

If youareamoreexperienceduserlooking for informationonadministrationtopics,youmay�nd the
RedHat EnterpriseLinuxReferenceGuideto bemorehelpful.

For anoverview of systemadministration,referto theRedHat EnterpriseLinux Introductionto Sys-
temAdministration. If youarelookingfor informationonsystemcon�guration,youmay�nd theRed
Hat EnterpriseLinuxSystemAdministration Guideto behelpful.

If you are looking for informationon securingyour system,refer to the RedHat EnterpriseLinux
SecurityGuide.

Do notforgetto registerfor thebene�tsyouareentitledto asaRedHatcustomer. Registrationenables
accessto theRedHatServicesyouhave purchased,suchastechnicalsupportandRedHatNetwork.

To registeryourproduct,go to:

http://www.redhat.co m/apps /ac tiv ate /
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Removing Red Hat Enterprise Lin ux

To uninstallRedHatEnterpriseLinux from yoursystem,youmustremove theGRUB or LILO infor-
mationfrom yourmasterbootrecord(MBR).

Note

It is always a good idea to backup any data that you have on your system(s). Mistakes do happen
and can result in the loss all of your data.

In DOSandWindows, usetheWindows fdisk utility to createa new MBR with theundocumented
�ag /mbr . Thiswill ONLY rewrite theMBR to boottheprimaryDOSpartition.Thecommandshould
look like thefollowing:

fdisk /mbr

If you needto remove Linux from a harddrive andhave attemptedto do this with the default DOS
(Windows) fdisk , you will experiencethe Partitions exist but they do not exist problem.The best
way to remove non-DOSpartitionsis with a tool thatunderstandspartitionsotherthanDOS.

To begin, inserttheRedHatEnterpriseLinux CD #1andbootyoursystem.Onceyouhavebootedoff
theCD, you will receive a bootprompt.At thebootprompt,type: linux rescue . This will start
therescuemodeprogram.

Youwill bepromptedfor yourkeyboardandlanguagerequirements.Enterthesevaluesasyouwould
duringtheinstallationof RedHat EnterpriseLinux.

Next, ascreenwill appeartelling you thattheprogramwill now attemptto �nd a RedHat Enterprise
Linux install to rescue.SelectSkip on this screen.

After selectingSkip, you will begivena commandpromptwhereyou canaccessthepartitionsyou
would like to remove.

First, typethecommandlist-harddrives . This commandwill list all harddriveson your system
thatarerecognizableby theinstallationprogram,aswell astheir sizesin megabytes.

Warning

Be careful to remove only the necessary Red Hat Enterprise Linux partitions. Removing other parti-
tions could result in data loss or a corrupted system environment.

To remove partitions,usethe partitioningutility parted . Start parted , where/dev/hda is the
device onwhich to remove thepartition:

parted /dev/hda

Using the print command,view the currentpartition table to determinethe minor numberof the
partitionto remove:

print
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Theprint commandwill alsodisplaythepartition's type(suchaslinux-swap,ext2, ext3, andsoon).
Knowing thetypeof thepartitionwill helpyou in determiningwhetherto remove thepartition.

Remove thepartitionwith thecommandrm. For example,to remove thepartitionwith minornumber
3:

rm 3

Impor tant

The changes start taking place as soon as you press [Enter], so review the command before com-
mitting to it.

After removing thepartition,usetheprint commandto con�rm thatit is removedfrom thepartition
table.

Onceyou have removed the Linux partitionsandmadeall of the changesyou needto make, type
quit to quit parted .

After quitting parted , type exit at the boot promptto exit rescuemodeandrebootyour system,
insteadof continuingwith theinstallation.Thesystemshouldrebootautomatically. If it doesnot,you
canrebootyourcomputerusing[Control]-[Alt]-[Delete].
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Troub leshooting Your Installation of Red Hat
Enterprise Lin ux

This appendixdiscussessomecommoninstallationproblemsandtheir solutions.

C.1. You are Unable to Boot Red Hat Enterprise Lin ux

C.1.1. x86 Speci�c Instructions — Are You Unable to Boot from the CD-ROM?

Note

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

If youcannotbootfrom yourRedHatEnterpriseLinux CD-ROM, youhave two options:

1. ChangeyourBIOSsothatbootingfrom theCD-ROM is recognized�rst in thebootorder

2. Boot usingabootdisketteyouhave created

To changeyour BIOS,referto your systemmanualfor thecorrectkeyboardcombinationthatallows
you to accessyour BIOS, or you canreadthekey sequenceneededwhile thesystembegins to boot
(assumingit is displayed).

Tocreateabootdiskette,follow theinstructionsin Section2.5.3MakinganInstallationBootDiskette.

To bootRedHatEnterpriseLinux usingabootdiskette,insertthedisketteyouhave createdinto your
diskettedrive andthenboot/rebootyourcomputer. MakesurethatyourBIOSis setto usethediskette
or removabledisketteto boot.

C.1.2. x86 Speci�c Instructions — Are You Unable to Boot from a Boot
Diskette?

If youcannotbootfrom abootdiskette,youhave two options:

1. ChangeyourBIOSsothatbootingfrom thebootdisketteis recognized�rst in thebootorder

2. Boot usinganupdatedbootdisketteimage

To changeyour BIOS,referto your systemmanualfor thecorrectkeyboardcombinationthatallows
you to accessyour BIOS, or you canreadthekey sequenceneededwhile thesystembegins to boot
(assumingit is displayed).

To �nd anupdatedbootdisketteimage,checktheonlineerrataat

http://www.redhat.co m/s upport /er rat a/
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andfollow theinstructionsin Section2.5.3Makingan InstallationBootDisketteto make anupdated
bootdiskettefor your system.

C.1.3. Are You Unable to Boot With Your RAID Card?

If youhaveperformedaninstallationandcannotbootyoursystemproperly, youmayneedto reinstall
andcreateyourpartitionsdifferently.

SomeBIOSesdo not supportbootingfrom RAID cards.At the endof an installation,a text-based
screenshowing the boot loaderprompt(for example,GRUB:) anda �ashing cursormay be all that
appears.If this is thecase,youwill needto repartitionyour system.

Whetheryou chooseautomaticor manualpartitioning,you will needto install your /boot partition
outsideof theRAID array, suchasonaseparateharddrive.An internalharddrive is necessaryto use
for partitioncreationwith problematicRAID cards.

You mustalsoinstall your preferredboot loader(GRUB or LILO) outsideof theRAID array— not
ontheMBR. ThebootloadershouldbeinstalledontheMBR of thesamedriveasthe/boot partition
wascreated.

Oncethesechangeshavebeenmade,youshouldbeableto �nish your installationandbootthesystem
properly.

C.1.4. Is Your System Displa ying Signal 11 Errors?

A signal11error, commonlyknow asasegmentationfault, meansthattheprogramaccessedamemory
locationthatwasnotassigned.

If you receive a fatalsignal11errorduringyour installation,it is probablydueto a hardwareerrorin
memoryonyoursystem'sbus.A hardwareerrorin memorycanbecausedby problemsin executables
or with thesystem'shardware.Likeotheroperatingsystems,RedHatEnterpriseLinux placesits own
demandsonyour system's hardware.Someof this hardwaremaynot beableto meetthosedemands,
evenif they work properlyunderanotherOS.

Review if you have the latestinstallationandsupplementalbootdiskettesfrom RedHat.Review the
onlineerratato checkif newer versionsareavailable.If thelatestimagesstill fail, it maybedueto a
problemwith your hardware.Commonly, theseerrorsarein yourmemoryor CPU-cache.A possible
solution for this error is turning off the CPU-cachein the BIOS. You could also try to swap your
memoryaroundin themotherboardslotsto checkif theproblemis eitherslotor memoryrelated.

You canalsotry runningtheinstallationwith only 256MB of memory. This canbedoneby booting
the installationprogramwith the mem=256Mboot option.To try this option,at the installationboot
prompt,type:

mem=xxx M

wherexxx shouldbereplacedwith theamountof memoryin megabytes.

Thiscommandallows youto overridetheamountof memorythekerneldetectsfor themachine.This
maybeneededfor someoldersystemswhereonly 16MB is detectedby theinstallationprogram(but
moreRAM is presentin the system),andfor somenew machineswherethe video cardsharesthe
videomemorywith themainmemory.

Anotheroption is to performa mediacheckon your installationCD-ROMs. To test the checksum
integrity of anISOimage,at theinstallationbootprompt,type:

linux mediacheck

This commandworkswith theCD, DVD, harddrive ISO,andNFSISO installationmethods.
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For moreinformationconcerningsignal11errors,referto:

http://www.bitwizard .nl /si g11 /

C.2. Troub le Beginning the Installation

C.2.1. Is Your Mouse Not Detected?

If the Mouse Not Detectedscreen(refer to FigureC-1) appears,thenthe installationprogramwas
notableto identify yourmousecorrectly.

You canchooseto continuewith the GUI installationor usethe text modeinstallation,which does
not requireusinga mouse.If you chooseto continuewith the GUI installation,you mustprovide
the installationprogramwith your mousecon�guration information (refer to Section4.14 Mouse
Con�guration).

FigureC-1. MouseNot Detected

C.2.2. Problems with Booting into the Graphical Installation

Therearesomevideocardsthatdo not work properlywith the installationprogram.The endresult
beingaproblembootinginto thegraphicalinstallationprogram.

If theinstallationprogramdoesnotrunusingits default settings,it will try to run in a lower resolution
mode.If thatstill fails, theinstallationprogramattemptsto run in text mode.

Onepossiblesolutionis to try usingtheresolution= bootoption.Thisoptionmaybemosthelpful
for laptopusers.Referto AppendixF AdditionalBootOptionsfor moreinformation.

Note

To disable frame buffer support and allow the installation program to run in text mode, try using
the nofb boot option. This command may be necessary for accessibility with some screen reading
hardware.
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C.3. Troub le During the Installation

C.3.1. No devices found to install Red Hat Enterprise Linux Error
Message

If youreceive anerrormessagestatingNo devices found to install Red Hat Enterprise
Linux , thereis probablya SCSIcontrollerthatis not beingrecognizedby theinstallationprogram.

Checkyour hardwarevendor's websiteto determineif a driver disketteimageis availablethat �x es
yourproblem.For moregeneralinformationondriver diskettes,referto AppendixE Driver Media.

Youcanalsoreferto theRedHat HardwareCompatibilityList, availableonlineat:

http://hardware.redhat.com/hcl/

C.3.2. Saving Tracebac k Messages Without a Diskette Drive

If you receive a tracebackerrormessageduringinstallation,youcanusuallysave it to adiskette.

If youdonothaveadiskettedriveavailablein yoursystem,youcanscp theerrormessageto aremote
system.

When the tracebackdialog appears,the tracebackerror messageis automaticallywritten to a �le
named/tmp/anacdump.txt . Oncethedialogappears,switchover to anew tty (virtual console)by
pressingthekeys [Ctrl]-[Alt]-[F2] andscp themessagewritten to /tmp/anacdump.txt to a
known working remotesystem.

C.3.3. Troub le with Partition Tables

If youreceive anerroraftertheDisk Partitioning Setup(Section4.15DiskPartitioning Setup) phase
of theinstallationsayingsomethingsimilar to

The partition table on devicehda wasunreadable.To createnewpartitions it must beinitialized,
causingthe lossof ALL DATA on this dri ve.

you maynot have a partitiontableon thatdrive or thepartitiontableon thedrive maynot berecog-
nizableby thepartitioningsoftwareusedin theinstallationprogram.

UserswhohaveusedprogramssuchasEZ-BIOS haveexperiencedsimilarproblems,causingdatato
belost(assumingthedatawasnotbackedupbeforetheinstallationbegan)thatcouldnotberecovered.

No matterwhattypeof installationyou areperforming,backupsof theexisting dataonyoursystems
shouldalwaysbemade.

C.3.4. Using Remaining Space

You have a swap anda / (root) partitioncreated,andyou have selectedthe root partition to usethe
remainingspace,but it doesnot �ll theharddrive.

If your harddrive is morethan1024cylinders,you mustcreatea /boot partition if you want the /
(root) partitionto useall of theremainingspaceonyourharddrive.
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C.3.5. Other Partitioning Problems for x86 System Users

If you areusingDisk Druid to createpartitions,but cannotmove to the next screen,you probably
have notcreatedall thepartitionsnecessaryfor Disk Druid 's dependenciesto besatis�ed.

Youmusthave thefollowing partitionsasa bareminimum:

• A / (root) partition

• A � swap� partitionof typeswap

Tip

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

C.3.6. Other Partitioning Problems for Itanium System Users

If you areusingDisk Druid to createpartitions,but cannotmove to the next screen,you probably
have notcreatedall thepartitionsnecessaryfor Disk Druid 's dependenciesto besatis�ed.

Youmusthave thefollowing partitionsasa bareminimum:

• A /boot/efi/ partitionof typeVFAT

• A / (root) partition

• A � swap� partitionof typeswap

Tip

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

C.3.7. Are You Seeing Python Errors?

During someupgradesor installationsof RedHat EnterpriseLinux, the installationprogram(also
known asanaconda) mayfail with aPythonor tracebackerror. Thiserrormayoccuraftertheselection
of individual packagesor while trying to save theupgradelog in /tmp/ . Theerrormaylook similar
to:

Traceback (innermost last):
File "/var/tmp/anaconda-7.1/ /usr /lib /an acon da/ iw/p rogr ess _gui .py ",

line 20, in run
rc = self.todo.doInstall ()

File "/var/tmp/anaconda-7.1/ /usr /lib /an acon da/ todo .py" , line 1468, in
doInstall

self.fstab.savePartitio ns ()
File "fstab.py", line 221, in savePartitions

sys.exit(0)
SystemExit: 0

Local variables in innermost frame:
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self: � fstab.GuiFstab instance at 8446fe0 �

sys: � module 'sys' (built-in) �

ToDo object:
(itodo
ToDo
p1
(dp2
S'method'
p3
(iimage
CdromInstallMethod
p4
(dp5
S'progressWindow'
p6

� failed �

This erroroccursin somesystemswherelinks to /tmp/ aresymbolicto otherlocationsor havebeen
changedsincecreation.Thesesymbolicor changedlinks areinvalid during the installationprocess,
sotheinstallationprogramcannotwrite informationandfails.

If youexperiencesuchanerror, �rst try to downloadany availableerratafor anaconda. Erratacanbe
foundat:

http://www.redhat.co m/s upport /er rat a/

Theanacondawebsitemayalsobeausefulreferenceandcanbefoundonlineat:

http://rhlinux.redha t.c om/anacon da/

Youcanalsosearchfor bug reportsrelatedto this problem.To searchRedHat's bug trackingsystem,
go to:

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

Finally, if you arestill facingproblemsrelatedto this error, register your productandcontactour
supportteam.To registeryourproduct,go to:

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

C.4. Problems After Installation

C.4.1. Troub le With the Graphical GRUB Screen on an x86-based System?

If, for somereason,you needto disablethegraphicalbootscreen,you cando so,asroot,by editing
the /boot/grub/grub.conf �le andthenrebootingyoursystem.

Todothis,commentoutthelinewhichbeginswith splashimage in thegrub.conf �le. Tocomment
outa line, insertthe# characterat thebeginningof theline.

Onceyoureboot,thegrub.conf �le will berereadandyourchangeswill take place.

You mayre-enablethegraphicalbootscreenby uncommenting(or adding)theabove line backinto
thegrub.conf �le.
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C.4.2. Troub le With the Graphical LILO Screen on an x86-based System?

If, for somereason,you needto disablethegraphicalbootscreen,you cando so,asroot,by editing
the /etc/lilo.conf �le andthenrerunningLILO.

First, as root, commentout (or delete) the line which readsmessage=/boot/message in the
/etc/lilo.conf �le. To commentout a line, insert the ; characterat the beginning of the line.
Next, rerun LILO by typing /sbin/lilo -v . The next time you boot, the text LILO: prompt
appears,asusedin previousRedHatEnterpriseLinux releases.

You mayre-enablethegraphicalbootscreenby adding(or uncommenting)theabove line backinto
the lilo.conf �le andrerunningLILO.

C.4.3. Booting into a Graphical Envir onment

If you have installedtheX Window Systembut arenot seeinga graphicaldesktopenvironmentonce
you log into your RedHat EnterpriseLinux system,you canstartthe X Window Systemgraphical
interfaceusingthecommandstartx .

Onceyouenterthis commandandpress[Enter], thegraphicaldesktopenvironmentis displayed.

Note,however, thatthis is justaone-time�x anddoesnotchangethelog in processfor futurelog ins.

To set up your systemso that you can log in at a graphicallogin screen,you must edit one �le,
/etc/inittab , by changingjust onenumberin therunlevel section.Whenyou are�nished, reboot
thecomputer. Thenext time you log in, youwill have agraphicallogin prompt.

Openashellprompt.If you arein youruseraccount,becomeroot by typing thesu command.

Now, type gedit /etc/inittab to edit the �le with gedit. The �le /etc/inittab will open.
Within the�rst screen,asectionof the�le which lookslike thefollowing appears:

# Default runlevel. The runlevels used by RHS are:
# 0 - halt (Do NOT set initdefault to this)
# 1 - Single user mode
# 2 - Multiuser, without NFS (The same as 3, if you do not have networking)
# 3 - Full multiuser mode
# 4 - unused
# 5 - X11
# 6 - reboot (Do NOT set initdefault to this)
#
id:3:initdefa ul t:

To changefrom a console to a graphical login, you should changethe number in the line
id:3:initdefault: from a 3 to a 5.

Warning

Change only the number of the default runlevel from 3 to 5.

Yourchangedline shouldlook like thefollowing:

id:5:initdefaul t:
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Whenyou aresatis�ed with your change,save andexit the �le usingthe[Ctrl]-[x] keys. A message
appearstelling you that the�le hasbeenmodi�ed, andaskingyou to con�rm your change.Type[Y]
for yes.

Now, your next login afterrebootwill befrom thegraphicalscreen.

C.4.4. Problems with the X Windo w System (GUI)

If you arehaving troublegettingX (the X Window System)to start,you may not have installedit
duringyour installation.

If you wantX, you caneitherinstall thepackagesfrom theRedHat EnterpriseLinux CD-ROMs or
performanupgrade.

If you electto upgrade,selecttheX Window Systempackages,andchooseGNOME,KDE, or both,
duringtheupgradepackageselectionprocess.

C.4.5. Problems When You Try to Log In

If you did not createa useraccountin the Setup Agent, log in as root andusethe password you
assignedto root.

If youcannotrememberyour rootpassword,bootyoursystemaslinux single .

Itaniumusersmustenterbootcommandswith elilo followedby thebootcommand.

If you areusinganx86-basedsystemandGRUB is your installedboot loader, type e for edit when
theGRUB bootscreenhasloaded.You arepresentedwith a list of itemsin thecon�guration �le for
thebootlabelyouhave selected.

Choosetheline thatstartswith kernel andtypee to edit thisbootentry.

At theendof thekernel line, add:

single

Press[Enter] to exit editmode.

OncetheGRUB screenhasreturned,typeb to bootinto singleusermode.

If you areusinganx86-basedsystemandLILO is your installedboot loader, press[Ctrl]-[x] to exit
thegraphicalLILO screenandgainaccessto theLILO boot: prompt.

Next, enterlinux single at theLILO boot: prompt.

Onceyou havebootedinto singleusermodeandhaveaccessto the# prompt,youmusttypepasswd
root , which allows you to entera new password for root. At this point you cantypeshutdown -r
now to rebootthesystemwith thenew rootpassword.

If youcannotrememberyouruseraccountpassword,youmustbecomeroot.To becomeroot,typesu
- andenteryour rootpasswordwhenprompted.Then,typepasswd � username � . Thisallows you
to enteranew password for thespeci�eduseraccount.

If thegraphicallogin screendoesnotappear, checkyourhardwarefor compatibilityissues.TheHard-
wareCompatibilityList canbefoundat:

http://hardware.redh at. com/hc l/
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C.4.6. Is Your RAM Not Being Recogniz ed?

Sometimes,the kerneldoesnot recognizeall of your memory(RAM). You cancheckthis with the
cat /proc/meminfo command.

Find out if thedisplayedquantityis thesameastheknown amountof RAM in your system.If they
arenotequal,addthefollowing line to the /boot/grub/grub.conf :

mem=xx M

Replacexx with theamountof RAM youhave in megabytes.

In /boot/grub/grub.conf , theabove examplewould look similar to thefollowing:

#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 Enterprise Linux (2.4.21-1.1931.2.399.ent)

root (hd0,0)
kernel /vmlinuz-2.4.21-1.1931.2 .39 9.en t ro root=/dev/hda3 mem=128M

Onceyoureboot,thechangesmadeto grub.conf will bere�ectedonyoursystem.

Or, youcanaddthefollowing line to the/etc/lilo.conf �le:

append="mem= xx M"

Note,thattheappend commandworksin bothGRUB andLILO.

Replacexx with the amountof RAM you have in megabytes.Rememberthat per-imageappend
lines completelyoverwrite the global appendline. It might be worth addingthis to the per-image
descriptions.

In /etc/lilo.conf , theabove examplewould look similar to thefollowing:

boot=/dev/sda
map=/boot/map
install=/boot/boot.b
prompt
timeout=50

image=/boot/vmlinuz-2.4.2 1-1. 1931 .2. 399. ent
label=linux
root=/dev/sda1
initrd=/boot/initrd-2.4.2 1-1 .193 1.2 .399 .ent .im g
read-only
append="mem=128M"

Rememberto run /sbin/lilo -v afterchanging/etc/lilo.conf .

Notethatyoucanalsoproducethesameeffectby actuallypassingthisoptionwhenyouarespecifying
thelabel/imageto usein GRUB or LILO.

Onceyou have loadedtheGRUB bootscreen,typee for edit. You arepresentedwith a list of items
in thecon�guration�le for thebootlabelyou haveselected.

Choosetheline thatstartswith kernel andtypee to edit thisbootentry.

At theendof thekernel line, add

mem=xx M
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or

append= xx M

wherexx equalstheamountof RAM in yoursystem.

Press[Enter] to exit editmode.

OncetheGRUB screenhasreturned,typeb to bootwith yournew RAM speci�cations.

At thegraphicalLILO screen,press[Ctrl]-[x] to exit to theboot: prompt.Next, enterthefollowing
at theboot: prompt:

linux mem=xx M

Itaniumusersmustenterbootcommandswith elilo followedby thebootcommand.

Rememberto replacexx with theamountof RAM in yoursystem.Press[Enter] to boot.

C.4.7. Your Printer Will Not Work

If you arenot surehow to setup your printer or arehaving troublegettingit to work properly, try
usingthePrinter Con�guration Tool.

Typethe redhat-config-printer commandat a shellpromptto launchthePrinter Con�gura-
tion Tool. If you arenot root, it promptsyou for therootpassword to continue.

C.4.8. Problems with Sound Con�guration

If, for somereason,youdonothearsoundandknow thatyoudohave asoundcardinstalled,youcan
run theSoundCard Con�guration Tool (redhat-config-soundcard ) utility.

TousetheSoundCard Con�guration Tool, chooseMain Menu => SystemSettings=> Soundcard
Detection. A smalltext boxwill popuppromptingyou for your root password.

Youcanalsotypetheredhat-config-soundcard commandatashellpromptto launchtheSound
Card Con�guration Tool. If you arenot root, it promptsyou for therootpassword to continue.

To run the text-basedcon�guration tool, asroot, type sndconfig in a terminalwindow. Note, the
sndconfig applicationis not installedby default but canbefoundon theRedHat EnterpriseLinux
CD-ROMs.

If the Sound Card Con�guration Tool doesnot work (if the sampledoesnot play and you still
do not have audiosounds),therearealternatives, althoughthey arenot quite assimpleasrunning
the Sound Card Con�guration Tool. You can edit your modules.conf �le (this strategy is not
recommendedfor mostnew users),or referto thedocumentationthatcamewith your soundcardfor
moreinformation.

C.4.9. Apac he-based httpd service/Sendmail Hangs During Star tup

If youarehaving troublewith theApache-basedhttpd serviceor Sendmailhangingatstartup,make
surethefollowing line is in the/etc/hosts �le:

127.0.0.1 localhost.localdomain localhost
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C.4.10. Troub le with NVIDIA chipset

If youhaveanNVIDIA chipsetandhavejustupdatedyourkernel,youmayexperienceproblemswith
thevideocard,suchasnothaving any videooutput.

If you experiencea similar problem,you shoulddownloadthelatestkerneldriversavailablefor your
NVIDIA chipset.For moreinformation,referto:

http://www.nvidia.com/view.asp?IO=linux_display_ 1.0-312 3
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Appendix D.

An Intr oduction to Disk Partitions

Note

This appendix is not necessarily applicable to non-x86-based architecures. However, the general
concepts mentioned here may apply.

Disk partitionsarea standardpartof thepersonalcomputerlandscapeandhave beenfor quitesome
time. However, with many peoplepurchasingcomputersfeaturingpre-installedoperatingsystems,
relatively few peopleunderstandhow partitionswork. Thischapterattemptsto explain thereasonsfor
anduseof disk partitionssoyour RedHat EnterpriseLinux installationis assimpleandpainlessas
possible.

If youarereasonablycomfortablewith diskpartitions,youcouldskipaheadto SectionD.1.4Making
RoomFor RedHat EnterpriseLinux, for moreinformationon theprocessof freeingup disk spaceto
preparefor a RedHat EnterpriseLinux installation.This sectionalsodiscussesthepartitionnaming
schemeusedby Linux systems,sharingdiskspacewith otheroperatingsystems,andrelatedtopics.

D.1. Hard Disk Basic Concepts
Harddisksperformavery simplefunction— they storedataandreliably retrieve it oncommand.

Whendiscussingissuessuchasdisk partitioning,it is importantto know a bit abouttheunderlying
hardware.Unfortunately, it is easyto becomeboggeddown in details.Therefore,this appendixuses
a simpli�ed diagramof a disk drive to help explain what is really happeningwhena disk drive is
partitioned.FigureD-1, shows abrand-new, unuseddisk drive.

FigureD-1. An UnusedDisk Dri ve

Not muchto look at, is it? But if we aretalking aboutdisk driveson a basiclevel, it is adequate.Say
thatwe would like to storesomedataon this drive. As thingsstandnow, it will not work. Thereis
somethingweneedto do �rst. . .

D.1.1. It is Not What You Write , it is How You Write It

Experiencedcomputerusersprobablygot this oneon the �rst try. We needto format thedrive. For-
matting(usuallyknown as"makinga �le system") writes informationto thedrive, creatingorderout
of theemptyspacein anunformatteddrive.
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FigureD-2. Disk Dri ve with a File System

As FigureD-2, implies,theorderimposedby a �le systeminvolvessometrade-offs:

• A smallpercentageof thedrive's availablespaceis usedto store�le system-relateddataandcanbe
consideredasoverhead.

• A �le systemsplits the remainingspaceinto small,consistently-sizedsegments.For Linux, these
segmentsareknown asblocks. 1

Giventhat�le systemsmake thingslike directoriesand�les possible,thesetradeoffs areusuallyseen
asasmallpriceto pay.

It is alsoworthnotingthatthereis nosingle,universal�le system.As FigureD-3, shows,adiskdrive
mayhave oneof many different�le systemswritten on it. As you might guess,different�le systems
tendto be incompatible;that is, an operatingsystemthat supportsone�le system(or a handfulof
related�le systemtypes)may not supportanother. This last statementis not a hard-and-fast rule,
however. For example,RedHat EnterpriseLinux supportsa wide variety of �le systems(including
many commonlyusedby otheroperatingsystems),makingdatainterchangebetweendifferent �le
systemseasy.

FigureD-3. Disk Dri ve with a Different File System

Of course,writing a �le systemto disk is only thebeginning.Thegoalof this processis to actually
storeandretrievedata.Let ustake a look at ourdrive aftersome�les havebeenwritten to it.

FigureD-4. Disk Dri ve with Data Written to It

As FigureD-4, shows, someof thepreviously-emptyblocksarenow holdingdata.However, by just
looking at this picture,we cannotdetermineexactly how many �les resideon this drive. Theremay
only beone�le or many, asall �les useat leastoneblockandsome�les usemultipleblocks.Another
importantpoint to note is that the usedblocksdo not have to form a contiguousregion; usedand
unusedblocksmay be interspersed.This is known asfragmentation. Fragmentationcanplay a part
whenattemptingto resizeanexisting partition.

As with mostcomputer-relatedtechnologies,diskdriveschangedovertimeaftertheir introduction.In
particular, they gotbigger. Not largerin physicalsize,but biggerin theircapacityto storeinformation.
And, this additionalcapacitydrove a fundamentalchangein thewaydiskdriveswereused.

1. Blocks really are consistentlysized,unlike our illustrations.Keepin mind, also,thatanaveragedisk drive

containsthousandsof blocks.But for thepurposesof thisdiscussion,pleaseignoretheseminor discrepancies.
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D.1.2. Partitions: Turning One Drive Into Many

As disk drive capacitiessoared,somepeoplebeganto wonderif having all of that formattedspace
in one big chunk was sucha great idea.This line of thinking was driven by several issues,some
philosophical,sometechnical.On the philosophicalside, above a certainsize, it seemedthat the
additionalspaceprovided by a larger drive createdmore clutter. On the technicalside, some�le
systemswerenever designedto supportanything above a certaincapacity. Or the �le systemscould
supportlargerdriveswith agreatercapacity, but theoverheadimposedby the�le systemto track�les
becameexcessive.

Thesolutionto thisproblemwasto dividedisksinto partitions. Eachpartitioncanbeaccessedasif it
wasaseparatedisk.This is donethroughtheadditionof apartition 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, they are separate in our diagrams.

FigureD-5. Disk Dri ve with Partition Table

As Figure D-5, shows, the partition table is divided into four sections.Eachsectioncan hold the
informationnecessaryto de�ne asinglepartition,meaningthatthepartitiontablecande�ne nomore
thanfour partitions.

Eachpartitiontableentrycontainsseveral importantcharacteristicsof thepartition:

• Thepointson thediskwherethepartitionstartsandends

• Whetherthepartitionis "active"

• Thepartition's type

Let ustakeacloserlook ateachof thesecharacteristics.Thestartingandendingpointsactuallyde�ne
thepartition's sizeandlocationonthedisk.The"active" �ag is usedby someoperatingsystems'boot
loaders.In otherwords,theoperatingsystemin thepartitionthatis marked"active" is booted.

Thepartition's typecanbea bit confusing.Thetype is a numberthat identi�es thepartition's antic-
ipatedusage.If that statementsoundsa bit vague,that is becausethe meaningof the partition type
is a bit vague.Someoperatingsystemsusethepartitiontypeto denotea speci�c �le systemtype,to
�ag thepartitionasbeingassociatedwith a particularoperatingsystem,to indicatethat thepartition
containsabootableoperatingsystem,or somecombinationof thethree.

By this point, you might bewonderinghow all this additionalcomplexity is normallyused.Referto
FigureD-6, for anexample.



84 Appendix D. An Intr oduction to Disk Partitions

DOS

FigureD-6. Disk Dri ve With SinglePartition

In many cases,thereis only a singlepartition spanningthe entiredisk, essentiallyduplicatingthe
methodusedbeforepartitions.Thepartitiontablehasonly oneentryused,andit pointsto thestartof
thepartition.

Wehave labeledthis partitionasbeingof the"DOS" type.Althoughit is only oneof severalpossible
partitiontypeslistedin TableD-1, it is adequatefor thepurposesof thisdiscussion.

TableD-1, containsa listing of somepopular(andobscure)partitiontypes,alongwith theirhexideci-
malnumericvalues.

Partition Type Value Partition Type Value

Empty 00 Novell Netware386 65

DOS12-bitFAT 01 PIC/IX 75

XENIX root 02 Old MINIX 80

XENIX usr 03 Linux/MINUX 81

DOS16-bit � =32M 04 Linux swap 82

Extended 05 Linux native 83

DOS16-bit � =32 06 Linux extended 85

OS/2HPFS 07 Amoeba 93

AIX 08 AmoebaBBT 94

AIX bootable 09 BSD/386 a5

OS/2Boot Manager 0a OpenBSD a6

Win95 FAT32 0b NEXTSTEP a7

Win95 FAT32(LBA) 0c BSDI fs b7

Win95 FAT16(LBA) 0e BSDI swap b8

Win95 Extended(LBA) 0f Syrinx c7

Venix80286 40 CP/M db

Novell 51 DOSaccess e1

PPCPRePBoot 41 DOSR/O e3

GNU HURD 63 DOSsecondary f2

Novell Netware286 64 BBT ff

Table D-1. Partition Types

D.1.3. Partitions within Partitions — An Overview of Extended Partitions

Of course,over time it becameobvious that four partitionswould not be enough.As disk drives
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continuedto grow, it becamemoreandmore likely that a personcould con�gure four reasonably-
sizedpartitionsandstill have disk spaceleft over. Thereneededto be someway of creatingmore
partitions.

Entertheextendedpartition.As you mayhave noticedin TableD-1, thereis an"Extended"partition
type.It is thispartitiontypethatis at theheartof extendedpartitions.

Whenapartitionis createdandits typeis setto "Extended,"anextendedpartitiontableis created.In
essence,theextendedpartitionis likeadiskdrive in its own right — it hasapartitiontablethatpoints
to oneor morepartitions(now calledlogical partitions, asopposedto the four primary partitions)
containedentirelywithin theextendedpartitionitself.FigureD-7, showsadiskdrivewith oneprimary
partitionandoneextendedpartitioncontainingtwo logical partitions(alongwith someunpartitioned
freespace).

Extended

OS/2 HPFS

Linux native

DOS

FigureD-7. Disk Dri ve With ExtendedPartition

As this �gure implies,thereis a differencebetweenprimaryandlogical partitions— therecanonly
befour primarypartitions,but thereis no �x edlimit to thenumberof logicalpartitionsthatcanexist.
However, dueto theway in which partitionsareaccessedin Linux, you shouldavoid de�ning more
than12 logicalparitionsonasinglediskdrive.

Now thatwe have discussedpartitionsin general,let usreview how to usethis knowledgeto install
RedHat EnterpriseLinux.

D.1.4. Making Room For Red Hat Enterprise Lin ux

Therearethreepossiblescenariosyou mayfacewhenattemptingto repartitionyourharddisk:

• Unpartitionedfreespaceis available

• An unusedpartitionis available

• Freespacein anactively usedpartitionis available

Let uslook at eachscenarioin order.

Note

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 encounter when actually installing Red Hat Enterprise Linux.

D.1.4.1. Using Unpar titioned Free Space

In this situation,the partitionsalreadyde�ned do not spanthe entireharddisk, leaving unallocated
spacethatis not partof any de�ned partition.FigureD-8, shows whatthismight look like.
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DOS

Linux native

DOS

FigureD-8. Disk Dri ve with Unpartitioned FreeSpace

In FigureD-8, 1 representsanunde�nedpartitionwith unallocatedspaceand2 representsa de�ned
partitionwith allocatedspace.

If you think aboutit, anunusedharddisk alsofalls into this category. Theonly differenceis thatall
thespaceis notpartof any de�ned partition.

In any case,you cancreatethe necessarypartitionsfrom the unusedspace.Unfortunately, this sce-
nario,althoughverysimple,is notvery likely (unlessyouhave justpurchasedanew disk just for Red
Hat EnterpriseLinux). Most pre-installedoperatingsystemsarecon�gured to take up all available
spaceonadiskdrive (referto SectionD.1.4.3UsingFreeSpacefroman ActivePartition).

Next, wewill discussaslightly morecommonsituation.

D.1.4.2. Using Space from an Unused Partition

In thiscase,maybeyouhave oneor morepartitionsthatyoudonotuseany longer. Perhapsyouhave
dabbledwith anotheroperatingsystemin thepast,andthepartition(s)youdedicatedto it never seem
to beusedanymore.FigureD-9, illustratessuchasituation.

Linux native

DOSDOSDOS

CP/M

DOS

FigureD-9. Disk Dri ve With an UnusedPartition

In FigureD-9, 1 representsanunusedpartitionand2 representsreallocatinganunusedpartitionfor
Linux.

If you �nd yourselfin this situation,you canusethespaceallocatedto theunusedpartition.You �rst
mustdeletethepartitionandthencreatetheappropriateLinux partition(s)in its place.Youcancreate
partitionsmanuallyduringtheinstallationprocessanddeletethepartitionbeforecreatinganew one.

D.1.4.3. Using Free Space from an Active Partition

This is themostcommonsituation.It is also,unfortunately, thehardestto handle.Themainproblem
is that,evenif youhaveenoughfreespace,it is presentlyallocatedto apartitionthatis alreadyin use.
If you purchaseda computerwith pre-installedsoftware,theharddisk mostlikely hasonemassive
partitionholdingtheoperatingsystemanddata.

Asidefrom addinganew harddrive to yoursystem,youhave two choices:

DestructiveRepartitioning

Basically, you deletethe single large partition andcreateseveral smallerones.As you might
imagine,any datayou hadin theoriginal partitionis destroyed.This meansthatmakinga com-
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pletebackupis necessary. For yourown sake,make two backups,useveri�cation (if availablein
yourbackupsoftware),andtry to readdatafrom yourbackupbeforeyou deletethepartition.

Caution

If there was an operating system of some type installed on that partition, it needs to be rein-
stalled 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 no-
tice if this applies to your system is before you destroy your original partition and its operating
system installation.

After creatinga smallerpartitionfor your existing operatingsystem,you canreinstallany soft-
ware,restoreyourdata,andstartyourRedHatEnterpriseLinux installation.FigureD-10shows
thisbeingdone.

Linux native

DOSDOSDOSDOS

FigureD-10.Disk Dri ve BeingDestructively Repartitioned

In FigureD-10, 1 representsbeforeand2 representsafter.

Caution

As Figure D-10, shows, any data present in the original partition is lost without proper backup!

Non-DestructiveRepartitioning

Here,you run a programthat doesthe seeminglyimpossible:it makesa big partition smaller
without losingany of the�les storedin thatpartition.Many peoplehave foundthismethodto be
reliableandtrouble-free.Whatsoftwareshouldyou useto performthis feat?Thereareseveral
diskmanagementsoftwareproductson themarket.Do someresearchto �nd theonethatis best
for yoursituation.

While theprocessof non-destructive repartitioningis ratherstraightforward, therearea number
of stepsinvolved:

• Compressandbackupexisting data

• Resizetheexisting partition

• Createnew partition(s)

Next wewill look at eachstepin abit moredetail.

D.1.4.3.1. Compress existing data

As FigureD-11, shows, the�rst stepis to compressthedatain yourexisting partition.Thereasonfor
doing this is to rearrangethedatasuchthat it maximizestheavailablefreespaceat the "end" of the
partition.
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DOSDOSDOS DOS

FigureD-11.Disk Dri ve BeingCompressed

In FigureD-11, 1 representsbeforeand2 representsafter.

Thisstepis crucial.Without it, thelocationof yourdatacouldpreventthepartitionfrom beingresized
to theextentdesired.Notealsothat,for onereasonor another, somedatacannotbemoved.If this is
thecase(andit severelyrestrictsthesizeof yournew partition(s)),youmaybeforcedto destructively
repartitionyour disk.

D.1.4.3.2. Resize the existing partition

FigureD-12, showstheactualresizingprocess.While theactualresultof theresizingoperationvaries
dependingon thesoftwareused,in mostcasesthenewly freedspaceis usedto createanunformatted
partitionof thesametypeastheoriginalpartition.

DOSDOSDOS DOS

DOS

FigureD-12.Disk Dri ve with Partition Resized

In FigureD-12, 1 representsbeforeand2 representsafter.

It is importantto understandwhat theresizingsoftwareyou usedoeswith thenewly freedspace,so
thatyou cantake theappropriatesteps.In thecasewe have illustrated,it would bebestto deletethe
new DOSpartitionandcreatetheappropriateLinux partition(s).

D.1.4.3.3. Create new partition(s)

As thepreviousstepimplied,it mayor maynotbenecessaryto createnew partitions.However, unless
your resizingsoftwareis Linux-aware,it is likely thatyou mustdeletethepartition thatwascreated
duringtheresizingprocess.FigureD-13, shows thisbeingdone.

DOS

Linux native

DOSDOSDOS

DOS

FigureD-13.Disk Dri ve with Final Partition Con�guration

In FigureD-13, 1 representsbeforeand2 representsafter.
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Note

The following information is speci�c to x86-based computers only.

As aconvenienceto ourcustomers,we provide theparted utility. This is a freely availableprogram
thatcanresizepartitions.

If you decideto repartitionyour harddrive with parted , it is importantthat you be familiar with
disk storageandthat you performa backupof your computerdata.You shouldmake two copiesof
all the importantdataon your computer. Thesecopiesshouldbe to removablemedia(suchastape,
CD-ROM, or diskettes),andyoushouldmakesurethey arereadablebeforeproceeding.

Shouldyou decideto useparted , beawarethatafterparted runsyou areleft with two partitions:
theoneyou resized,andtheoneparted createdout of thenewly freedspace.If your goal is to use
thatspaceto installRedHatEnterpriseLinux, youshoulddeletethenewly createdpartition,eitherby
usingthepartitioningutility underyourcurrentoperatingsystemor while settinguppartitionsduring
installation.

D.1.5. Partition Naming Scheme

Linux refersto disk partitionsusinga combinationof lettersandnumberswhich maybeconfusing,
particularlyif you areusedto the"C drive" way of referringto harddisksandtheir partitions.In the
DOS/Windows world, partitionsarenamedusingthefollowing method:

• Eachpartition's typeis checkedto determineif it canbereadby DOS/Windows.

• If thepartition's typeis compatible,it is assigneda "drive letter." Thedrive lettersstartwith a "C"
andmoveon to thefollowing letters,dependingon thenumberof partitionsto belabeled.

• Thedrive lettercanthenbeusedto referto thatpartitionaswell asthe�le systemcontainedonthat
partition.

RedHat EnterpriseLinux usesa namingschemethat is more�e xible andconveys moreinformation
thantheapproachusedby otheroperatingsystems.Thenamingschemeis �le-based,with �le names
in theform of /dev/ xxyN .

Hereis how to decipherthepartitionnamingscheme:

/dev/

This is thenameof thedirectoryin which all device �les reside.Sincepartitionsresideon hard
disks,andharddisksaredevices,the�les representingall possiblepartitionsresidein /dev/ .

xx

The �rst two lettersof the partition nameindicatethe type of device on which the partition
resides,usuallyeitherhd (for IDE disks)or sd (for SCSIdisks).

y

This letterindicateswhichdevice thepartitionis on.For example,/dev/hda (the�rst IDE hard
disk)or /dev/sdb (thesecondSCSIdisk).
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N

The�nal numberdenotesthepartition.The �rst four (primaryor extended)partitionsarenum-
bered1 through4. Logicalpartitionsstartat5. So,for example,/dev/hda3 is thethird primary
or extendedpartitionon the�rst IDE harddisk, and/dev/sdb6 is thesecondlogical partition
on thesecondSCSIharddisk.

Note

There is no part of this naming convention that is based on partition type; unlike DOS/Windows, all
partitions can be identi�ed under Red Hat Enterprise Linux. Of course, this does not mean that Red
Hat Enterprise Linux can access data on every type of partition, but in many cases it is possible to
access data on a partition dedicated to another operating system.

Keepthis information in mind; it makes things easierto understandwhen you are settingup the
partitionsRedHat EnterpriseLinux requires.

D.1.6. Disk Partitions and Other Operating Systems

If yourRedHatEnterpriseLinux partitionsaresharingaharddiskwith partitionsusedby otheroper-
atingsystems,mostof thetime you will have no problems.However, therearecertaincombinations
of Linux andotheroperatingsystemsthatrequireextracare.

D.1.7. Disk Partitions and Mount Points

Oneareathatmany peoplenew to Linux �nd confusingis thematterof how partitionsareusedand
accessedby theLinux operatingsystem.In DOS/Windows, it is relatively simple:Eachpartitiongets
a"drive letter." Youthenusethecorrectdrive letterto referto �les anddirectoriesonits corresponding
partition.

This is entirelydifferentfrom how Linux dealswith partitionsand,for thatmatter, with disk storage
in general.Themaindifferenceis thateachpartition is usedto form partof thestoragenecessaryto
supporta singlesetof �les anddirectories.This is doneby associatinga partition with a directory
throughaprocessknown asmounting. Mountingapartitionmakesits storageavailablestartingat the
speci�eddirectory(known asamountpoint).

For example, if partition /dev/hda5 is mounted on /usr/ , that would mean that
all �les and directories under /usr/ physically reside on /dev/hda5 . So the �le
/usr/share/doc/FAQ/txt/Linux-FAQ would be stored on /dev/hda5 , while the �le
/etc/X11/gdm/Sessions/Gnome would not.

Continuingour example, it is also possiblethat one or more directoriesbelow /usr/ would be
mountpoints for otherpartitions.For instance,a partition (say, /dev/hda7 ) could be mountedon
/usr/local/ , meaningthat /usr/local/man/whatis would thenresideon /dev/hda7 rather
than/dev/hda5 .

D.1.8. How Many Partitions?

At this point in the processof preparingto install RedHat EnterpriseLinux, you mustgive some
considerationto thenumberandsizeof thepartitionsto beusedby your new operatingsystem.The
questionof "how many partitions"continuesto sparkdebatewithin theLinux communityand,without
any endto thedebatein sight,it is safeto saythatthereareprobablyasmany partitionlayoutsasthere
arepeopledebatingtheissue.
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Keepingthis in mind,werecommendthat,unlessyouhaveareasonfor doingotherwise,youshouldat
leastcreatethefollowing partitions:swap, /boot/ (or a /boot/efi/ partitionfor Itaniumsystems)„
/boot/e�/, and/ (root).

For moreinformation,referto Section4.17.4RecommendedPartitioning Scheme.

Caution

Make sure you read Section D.1.9 One Last Wrinkle: Using GRUB or LILO — the information there
applies to the /boot/ partition!

D.1.9. One Last Wrinkle: Using GRUB or LILO

GRUB andLILO arethe mostcommonlyusedmethodsto boot RedHat EnterpriseLinux on x86-
basedsystems.As operatingsystemloaders,they operate"outside"of any operatingsystem,using
only theBasicI/O System(or BIOS) built into thecomputerhardwareitself. This sectiondescribes
GRUB andLILO' s interactionswith PCBIOSesandis speci�c to x86-compatiblecomputers.

D.1.9.1. BIOS-Related Limitations Impacting GRUB and LILO

GRUB andLILO aresubjectto somelimitationsimposedby theBIOSin mostx86-basedcomputers.
Speci�cally, someBIOSescannotaccessmorethantwo harddrives,andthey cannotaccessany data
storedbeyondcylinder1023of any drive.NotethatsomerecentBIOSesdonothavetheselimitations,
but this is by nomeansuniversal.

Tip

While partitioning your hard drive, keep in mind that the BIOS in some older systems cannot access
more than the �rst 1024 cylinders on a hard drive. If this is the case, leave enough room for the /boot
Linux partition on the �rst 1024 cylinders of your hard drive to boot Linux. The other Linux partitions
can be after cylinder 1024.

In parted , 1024 cylinders equals 528MB. For more information, refer to:

http://www.pcgui de. com/r ef/ hdd/b ios /s ize MB504-c. ht ml

All thedataGRUB andLILO needto accessatboottime(includingtheLinux kernel)is locatedin the
/boot/ directory. If you follow the partition layout recommendedor selectautomaticpartitioning,
the /boot/ directoryis in a small, separatepartition.Otherwise,it may residein the root partition
(/ ). In eithercase,thepartitionin which /boot/ residesmustconformto thefollowing guidelinesif
youaregoingto useGRUB or LILO to bootyour RedHat EnterpriseLinux system:

On FirstTwo IDE Drives

If you have 2 IDE (or EIDE) drives, /boot/ mustbe locatedon oneof them.Note that this
two-drive limit also includesany IDE CD-ROM driveson your primary IDE controller. So, if
you have oneIDE harddrive, andoneIDE CD-ROM on your primarycontroller, /boot/ must
belocatedon the�rst harddrive only, evenif youhaveotherharddrivesonyour secondaryIDE
controller.
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On First IDE or First SCSIDrive

If you have oneIDE (or EIDE) drive andoneor moreSCSIdrives, /boot/ mustbe located
eitheron theIDE drive or theSCSIdrive at ID 0. No otherSCSIIDs will work.

On FirstTwo SCSIDrives

If you have only SCSIharddrives,/boot/ mustbelocatedon adrive at ID 0 or ID 1. No other
SCSIIDs will work.

As mentionedearlier, it is possiblethatsomeof thenewer BIOSesmaypermitGRUB andLILO to
work with con�gurationsthat do not meettheseguidelines.Likewise, someof GRUB andLILO' s
moreesotericfeaturesmaybeusedto geta Linux systemstarted,even if thecon�guration doesnot
meetourguidelines.However, dueto thenumberof variablesinvolved,RedHat cannotsupportsuch
efforts.

Note

Disk Druid , as well as automatic partitioning, takes these BIOS-related limitations into account.
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Driver Media

E.1. Why Do I Need Driver Media?
While theRedHat EnterpriseLinux installationprogramis loading,a screenmayappearaskingyou
for driver media.Thedriver mediascreenis mostoftenseenin thefollowing scenarios:

• If youneedto performaninstallationfrom anetwork device

• If youneedto performaninstallationfrom ablockdevice

• If youneedto performaninstallationfrom aPCMCIA device

• If youruntheinstallationprogramby enteringlinux dd at theinstallationbootprompt(Itanium
usersshouldenterelilo linux dd)

• If you run theinstallationprogramonacomputerwhichdoesnothave any PCIdevices

E.1.1. So What Is Driver Media Anyway?

Driver mediacan add supportfor hardware that may or may not be supportedby the installation
program.Driver mediacould includea driver disketteor imageproducedby RedHat, it couldbea
disketteor CD-ROM you make yourselffrom driversfoundon theInternet,or it couldbea diskette
or CD-ROM thatahardwarevendorincludeswith a pieceof hardware.

Driver mediais usedif you needaccessto a particulardevice to install RedHat EnterpriseLinux.
Driverscanbeusedfor network (NFS) installations,installationsusinga PCMCIA or block device,
non-standardor very new CD-ROM drives,SCSIadapters,NICs,andotheruncommondevices.

Note

If an unsupported device is not needed to install Red Hat Enterprise Linux on your system, continue
with the installation and add support for the new piece of hardware once the installation is complete.

E.1.2. How Do I Obtain Driver Media?

Driver imagescanbeobtainedfrom severalsources.They maybe includedwith RedHat Enterprise
Linux, or they may be available from a hardwareor softwarevendor's website.If you suspectthat
your systemmayrequireoneof thesedrivers,you shouldcreateadriver disketteor CD-ROM before
beginningyour RedHat EnterpriseLinux installation.

For userswith x86-basedsystems,the RedHat EnterpriseLinux CD #1 includesdriver images(in-
cluding images/drvnet.img — network carddriversand images/drvblock.img — driversfor
SCSIcontrollers)containingmany drivers(bothcommonandobscure).
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Tip

It is also possible to use a driver image via a network �le . Instead of using the linux dd boot com-
mand, use the linux dd=url command, where url is replaced by an HTTP, FTP, or NFS address
of the driver image to be used.

Anotheroptionfor �nding specializeddriver informationis onRedHat's websiteat

http://www.redhat.co m/s upport /er rat a/

underthe sectioncalledBug Fixes. Occasionally, popularhardwaremay be madeavailableafter a
releaseof RedHatEnterpriseLinux thatdoesnotwork with driversalreadyin theinstallationprogram
or includedon thedriver imageson theRedHat EnterpriseLinux CD #1. In suchcases,theRedHat
websitemaycontaina link to adriver image.

E.1.2.1. Creating a Driver Diskette from an Image File

If you have a driver imagethatyou needto write to a diskette,this canbedonefrom within DOSor
RedHat EnterpriseLinux. On anItaniumsystem,thediskettemustbeanLS-120.

To createadriver diskettefrom adriver disketteimageusingRedHat EnterpriseLinux:

1. Inserta blank, formatteddiskette (or LS-120diskette for Itanium systemusers)into the �rst
diskette(or LS-120)drive.

2. From the samedirectorycontainingthe driver diskette image,suchasdrvnet.img , type dd
if= drvnet.img of=/dev/fd0 asroot.

To createadriver diskettefrom adriver disketteimageusingDOS:

1. Insertablank,formatteddiskette(or LS-120diskettefor Itaniumsystemusers)into thediskette
drive.

2. From the samedirectory containingthe driver diskette image,such as drvnet.img , type
d:\dosutils\rawrite drvnet.img a: at the commandline, whered: is the drive letter
for theCD-ROM device.

E.1.3. Using a Driver Image During Installation

If youneedto useadriver image,suchasduringaPCMCIA deviceor NFSinstallation,theinstallation
programpromptsyou to insertthedriver (asadiskette,CD-ROM, or �le name)whenit is needed.

However, therearesomecaseswhereyou mustspeci�cally tell theRedHat EnterpriseLinux instal-
lationprogramto loadthatdriver disketteanduseit duringtheinstallationprocess.

For example,to speci�cally loadadriverdiskettethatyouhave created,begin theinstallationprocess
by booting from the RedHat EnterpriseLinux CD #1 (or the installationboot diskette).For x86-
basedsystems,at theboot: prompt,enterlinux dd if usinganx86 or AMD64 system.Referto
Section4.3.1Bootingthe Installation Program on x86 and AMD64 Systemsfor detailson booting
theinstallationprogram.For Itaniumsystems,at theShell> prompt,typeelilo linux dd. Re-
fer to Section4.3.2Bootingthe InstallationProgram on ItaniumSystemsfor detailson bootingthe
installationprogram.

The RedHat EnterpriseLinux installationprogramasksyou to insert the driver diskette.Oncethe
driver disketteis readby the installationprogram,it canapply thosedriversto hardwarediscovered
onyoursystemlaterin theinstallationprocess.
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Additional Boot Options

This appendixdiscussesadditionalbootandkernelbootoptionsavailablefor theRedHat Enterprise
Linux installationprogram.

To useany of thebootoptionspresentedhere,typethecommandyouwishto invokeat theinstallation
boot: prompt.

Boot Time Command Arguments

askmethod

This commandasksyou to selectthe installationmethodyou would like to usewhenbooting
from theRedHatEnterpriseLinux CD-ROM.

apic

Thisx86 bootcommandworksaroundabugcommonlyencounteredin theIntel 440GXchipset
BIOSandshouldonly beexecutedwith theinstallationprogramkernel.

apm=allow_ints

This x86 bootcommandchangeshow thesuspendserviceis handled(andmaybenecessaryfor
somelaptops).

apm=off

Thisx86 bootcommanddisablesAPM (AdvancedPower Management).It usefulbecausesome
BIOSeshave buggypower management(APM) andtendto crash.

apm=power_off

This x86 bootcommandmakesRedHat EnterpriseLinux shutdown (power off) thesystemby
default. It is usefulfor SMPsystemsthatdonot shutdown by default.

apm=realmode_power_off

SomeBIOSescrashon x86-basedsystemswhentrying to shutdown (power off) the machine.
This commandchangesthemethodof how this is donefrom theWindows NT way to theWin-
dows 95way.

dd

Thisargumentcausestheinstallationprogramto promptyou to useadriver diskette.

dd=url

Thisargumentcausestheinstallationprogramto promptyou to useadriver imagefrom aspeci-
�ed HTTP, FTP, or NFSnetwork address.

display= IP :0

Thiscommandallows remotedisplayforwarding.In thiscommand,IP shouldbereplacedwith
theIP addressof thesystemonwhichyouwantthedisplayto appear.

On the systemyou want the display to appearon, you must executethe commandxhost
+remotehostname , whereremotehostname is the nameof the host from which you are
running the original display. Using the commandxhost +remotehostname limits access
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to the remotedisplay terminal and doesnot allow accessfrom anyone or any systemnot
speci�cally authorizedfor remoteaccess.

driverdisk

This commandperformsthe samefunctionasthe dd commandandalsopromptsyou to usea
driver disketteduringtheinstallationof RedHatEnterpriseLinux.

ide=nodma

This commanddisablesDMA on all IDE devicesandmay be usefulwhenhaving IDE-related
problems.

linux upgradeany

This commandrelaxes some of the checkson your /etc/redhat-release �le. If your
/etc/redhat-release �le has beenchangedfrom the default, your Red Hat Enterprise
Linux installationmaynotbefoundwhenattemptinganupgradeto RedHatEnterpriseLinux 3.
Usethisoptiononly if your existing RedHat EnterpriseLinux installationwasnotdetected.

mediacheck

This commandgivesyou theoptionof testingtheintegrity of theinstall source(if anISO-based
method).This commandworks with the CD, DVD, harddrive ISO, andNFS ISO installation
methods.Verifying that the ISO imagesare intact beforeyou attemptan installationhelpsto
avoid problemsthatareoftenencounteredduringaninstallation.

mem=xxx M

Thiscommandallows youto overridetheamountof memorythekerneldetectsfor themachine.
This may be neededfor someolder systemswhereonly 16 MB is detectedandfor somenew
machineswherethevideocardsharesthevideomemorywith themainmemory. Whenexecuting
thiscommand,xxx shouldbereplacedwith theamountof memoryin megabytes.

nmi_watchdog=1

Thiscommandenablesthebuilt-in kerneldeadlockdetector. Thiscommandcanbeusedto debug
hardkernellockups.By executingperiodicNMI (NonMaskableInterrupt)interrupts,thekernel
canmonitorwhetherany CPUhaslockedupandprint out debuggingmessagesasneeded.

noapic

This x86 boot commandtells the kernelnot to usethe APIC chip. It may be helpful for some
motherboardswith abadAPIC (suchastheAbit BP6)or with abuggyBIOS.

noht

Thisx86 bootcommanddisableshyperthreading.

nofb

This commanddisablesframebuffer supportandallows the installationprogramto run in text
mode.Thiscommandmaybenecessaryfor accessibilitywith somescreenreadinghardware.

nomce

This x86 boot commanddisablesself-diagnosischecksperformedon theCPU.The kernelen-
ablesself-diagnosison the CPU by default (calledMachine Check Exception). Early Compaq
Pentiumsystemsmayneedthisoptionasthey donotsupportprocessorerrorcheckingcorrectly.
A few otherlaptops,notablythoseusingtheRadeonIGP chipset,mayalsoneedthis option.
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nopass

This commanddisablesthepassingof keyboardandmouseinformationto stage2 of theinstal-
lation program.It canbeusedto testkeyboardandmousecon�gurationscreensduringstage2
of theinstallationprogramwhenperforminganetwork installation.

nopcmcia

Thiscommandignoresany PCMCIA controllersin system.

noprobe

This commanddisableshardwaredetectionandinsteadpromptstheuserfor hardwareinforma-
tion.

noshell

Thiscommanddisablesshellaccessonvirtual console2 duringaninstallation.

nousb

This commanddisablesthe loadingof USB supportduring the installation.If the installation
programtendsto hangearlyin theprocess,this commandmaybehelpful.

nousbstorage

Thiscommanddisablestheloadingof theusbstoragemodulein theinstallationprogram's loader.
It mayhelpwith device orderingonSCSIsystems.

reboot=b

This x86 andAMD64 boot commandchangesthe way the kernel tries to rebootthe machine.
If a kernelhangis experiencedwhile thesystemis shuttingdown, this commandmaycausethe
systemto rebootsuccessfully.

rescue

This commandrunsrescuemode.Referto theRedHat EnterpriseLinuxSystemAdministration
Guidefor moreinformationaboutrescuemode.

resolution=

Tells theinstallationprogramwhich videomodeto run. It acceptsany standardresolution,such
as640x480 , 800x600 , 1024x768 , andsoon.

serial

Thiscommandturnsonserialconsolesupport.

skipddc

Thisx86 bootcommandskipstheddc monitorprobewhichcausesproblemson somesystems.

text

Thiscommanddisablesthegraphicalinstallationprogramandforcestheinstallationprogramto
run in text mode.

updates

This commandpromptsyou to inserta �oppy diskettecontainingupdates(bug �x es).It is not
neededif you areperforminga network installationandhave alreadyplacedtheupdatesimage
contentsin RHupdates/ on theserver.
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vnc

Thiscommandallows you to install from aVNC server.

vncpassword=

Thiscommandsetsthepassword usedto connectto theVNC server.



Appendix G.

Additional Resour ces about Itanium and Lin ux

Other referencematerials,relatedto runningRedHat EnterpriseLinux on an Itanium system,are
availableon theWeb. A few of theavailableresourcesareasfollows:

• http://www.linuxia64.org/ — TheOf�cial HomePage of theItaniumLinuxProject

• http://www.intel.com/products/server/processors/server/itanium/index.htm?iid=sr+itanium& —
TheIntel websiteon theItaniumProcessor

• http://developer.intel.com/technology/e�/i ndex.htm?iid=sr+e�& — The Intel websitefor the Ex-
tensibleFirmwareInterface(EFI)

• http://www.itanium.com/eBusiness/products/itanium/ — The Intel websiteon the Itanium 2 pro-
cessor
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