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Welcometo the RedHat EnterpriseLinux Installation Guide This guidecontainsusefulinformation

to assistyouduringtheinstallationof RedHat EnterpriseLinux 3. Fromfundamentatonceptsuchas

installationpreparatiorio thestep-by-stejnstallationprocedurethisbookwill beavaluableresource
asyouinstall RedHat EnterpriseLinux.

Intr oduction

1. Document Conventions

When you readthis manual,certainwords are representedn different fonts, typefaces,sizes,and
weights.This highlightingis systematicgifferentwordsarerepresenteth the samestyleto indicate
their inclusionin a speci c catgory. The typesof wordsthat are representedhis way include the
following:

command

Linux commandgandotheroperatingsystemcommandswhenused)arerepresentethis way.
This style shouldindicateto you that you can type the word or phraseon the commandline
andpress[Enter] to invoke a command.Sometimesa commandcontainswords thatwould be
displayedn adifferentstyleontheirown (suchas le names)In thesecasesthey areconsidered
to be partof thecommandsotheentirephrases displayedasa commandFor example:

Usethecat testfile commando view thecontentof a le, namedestfile ,inthecurrent
working directory
file name

File namesgdirectorynamespathsandRPM packagenamesarerepresentethisway. Thisstyle
shouldindicatethata particular le or directoryexistsby thatnameon your system Examples:

The.bashrc  le in yourhomedirectorycontainshashshellde nitions andaliasesor yourown
use.

The/etc/fstab le containsnformationaboutdifferentsystendevicesand le systems.
Installthewebalizer ~RPMif youwantto useaWebsenerlog le analysisprogram.

application

This styleindicatesthatthe programis anend-usemrpplication(asopposedo systemsoftware).
For example:

UseMotzilla to browsethe Weh

[key]
A key onthekeyboardis shavn in this style. For example:
To use[Tab]completiontypein acharacteandthenpressthe[Tab] key. Yourterminaldisplays
thelist of les in thedirectorythatstartwith thatletter
[key]-[combination]
A combinationof keystrokesis representeth this way. For example:

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

A title, word, or phrasefound on a GUI interfacescreernor window is shawvn in this style. Text
shavn in this style is beingusedto identify a particularGUI screenor an elementon a GUI
screern(suchastext associateavith acheckboxor eld). Example:

SelectheRequire Password checkboxf youwouldlike yourscreenseerto requireapassverd
beforestopping.
top level of amenuon a GUI screenor window

A word in this styleindicatesthattheword is the top level of a pulldovn menu.If you click on
theword on the GUI screentherestof themenushouldappearFor example:

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

If you needto type in a sequencef commandsrom a GUI menu,they are shavn like the
following example:

Goto Main Menu Button (onthe Panel)=> Programming => Emacsto startthe Emacstext
editor

button on a GUI screenor window
Thisstyleindicateghatthetext canbefoundonaclickablebuttononaGUI screenFor example:
Click ontheBack buttonto returnto thewebpageyou lastviewed.

computer output

Text in this styleindicategtext displayedto a shellpromptsuchaserrormessageandresponses
to commandsFor example:

Thels commandisplaysthe contentsf a directory For example:
Desktop about.html logs paulwesterberg.png
Mail backupfiles mail reports

The outputreturnedin responséo the command(in this case the contentsof the directory)is
shavnin this style.
prompt

A prompt,whichis acomputers way of signifying thatit is readyfor you to input somethingijs
shawn in this style.Examples:

$
#
[stephen@maturin stephen]$

leopard  login:

user input

Text thatthe userhasto type, eitheronthe commandine, or into a text box on a GUI screenjs
displayedn this style.In thefollowing example,text is displayedn this style:

To bootyour systeminto the text basednstallationprogram,you musttypein thetext com-
mandattheboot: prompt.
replaceable

Text usedfor exampleswhichis meantto bereplacedvith dataprovidedby theuseris displayed
in this style.In thefollowing example, version-number is displayedn 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 differentstratgiesto drav your attentionto certainpiecesof informa-
tion. In orderof how critical the informationis to your system theseitemsare marked asnote, tip,
important,caution,or awarning.For example:

' ; Note

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

@,

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

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-basednstallationandis idealfor users(bothnen andold) who
wanta quick andsimpleinstallationsolution.lt helpsyou prepareyour systemandwalk you through
theinstallationof RedHat Enterprise_inux.
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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 are an experienceduserandyou do not needa review of the basics,you canskip aheadto
Chapter Installing RedHat EnterpriseLinux to begin theinstallationprocess.

2.1. We Need Feedbac k!

If youdiscorer atypoin theRedHat EnterpriseLinux Installation Guideor have thoughtof away to
male this manualbetter we would love to hearfrom you. Submita bug reportagainsthe component
rhel-ig-x8664-multin Bugzilla at:

http://bugzilla.redh at. com/bu gzi lla /
Whensubmittinga bug report,be sureto mentionthe manuals identi er:
rhel-ig-x8664-multi(EN)-3-Print-RHI (2003-07-25T17:10)

If you have a suggestiorfor improving thedocumentationtry to beasspeci c aspossiblewhende-
scribingit. If youhave foundanerror, pleasencludethe sectionnumberandsomeof the surrounding
text sowe can 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]), usethe online supportsystemby registeringyour productat:

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

3. Accessibility Solutions

While the graphicuserinterface (GUI) is convenientfor sightedusersit is ofteninhibiting to those
with visualimpairmentsbecausef thedif culty speectsynthesizerhave interpretinggraphicsRed
Hat EnterpriseLinux is anideal operatingsystenfor userswith visuallimitationsbecaus¢he GUI is
notrequiredby thekernel.Most moderntoolsincludingemail,nevs, Webbrowsers calendarscalcu-
lators,andmuchmorecanrun on Linux without a graphicalervironment.The working ervironment
canalsobe customizedo meetthe hardwareor softwareneedsf theuser

RedHat, Inc. is the distribution of choicefor peoplewith specialneedsbecausef the outstanding
supportthatis offeredwith the purchaseof ary boxed set.Many Linux distributionsprovide limited

or non&istent supportto customersRed Hat's installationsupportis deliverablevia email or via

the telephoneand specialcircumstancesvill be consideredand addressedor userswith physical
limitations. Customershouldinform the supporttechnicianif they requirespecializedsupport.
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For moreinformation,referto:

+ http://wwwtldp.og/HOWTO/Accessibiliy;-HOWTO/
« http://wwwtldp.og/HOWTO/Keyboard-and-6nsoe-HONTO.html

« The README-Accessibility le provides more information and instructions for
using some of the tools available for userswith special needs.This le can be found in
lusr/share/doc/redhat-release- X/, where X is the releasenumber of your installed

product.
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E) redhat Chapter 1.

Itanium System Specic Information

1.1. ltanium System Installation Overview

Installing RedHat EnterpriseLinux on anltanium systemis differentfrom installing RedHat Enter
priseLinux on anx86-basedystemIn generalthe sequencef stepsto a successfuinstallationare
thefollowing:

1. Bootinto the ExtensibleFirmwarelnterface(EFI) Shell.

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

3. Usingthe EFI Shellandthe ELILO bootloaderload andrunthe kernel,andbootinto the Red
Hat EnterpriseLinux installationprogram.

1.2. ltanium Systems — The EFI Shell

Beforeyoustartto install RedHat EnterpriseLinux on anltanium,you musthave a basicunderstand-
ing of the EFI Shell,whatit doesandtheinformationit canprovide.

TheEFI Shellis aconsolenterfaceusedto launchapplicationgsuchasthe RedHat EnterpriseLinux
installationprogram),load EF| protocolsanddevice drivers,andexecutesimplescripts.It is similar
to aDOS consoleandcanonly accessnediathatis FAT16 (VFAT) formatted.

The EFI Shell also containscommonuitilities that can be usedon the EFI systempartition. These
utilities includeedit , type , cp, rm, andmkdir . For alist of utilities andothercommandstypehelp
atthe EFI Shellprompt.

TheEFI ShellcontainsabootloadercalledELILO. Additionalinformationon EFI canbefoundatthe
following URL:

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

1.2.1. ltanium Systems — EFI Device Names

Themap commandcanbeusedto list all devicesand le systemghatEFI canrecognize Whenyour
Itaniumsystembootsinto the EFI shell,it probesyour systemin thefollowing order:

1.LS-120drive (if it containsmedia)
2.|DE harddrivesonthe primaryDE interface
3. IDE harddrivesonthe secondaryDE interface
4. SCSlharddrivesonthe SCSlinterface
5. CD-ROM drivesonthe|DE interface
6. CD-ROM drivesonthe SCSlinterface
To view theresultsof this systenpoll, typethefollowing commandatthe EFI Shellprompt:
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map

Theoutputis listedin the orderthe systemwasprobed.So,all FAT16 lesystemsarelisted rst, then
IDE harddrives,thenSCSlharddrives,thenIDE CD-ROM drives,and nally SCSICD-ROM drives.

For example,outputof the map commandmnightlook like thefollowing:

Device mapping table
fsO  : VenHw(Unknown Device:00)/HD (Partl ,Sig 00000000)
fs1  : VenHw(Unknown Device:80)/HD (Partl ,Sig 00000000)
fs2  : VenHw(Unknown Device:FF)/CD RQM(Entr y1)/ HOP ar t1 ,S ig 00000000)
blk0 : VenHw(Unknown Device:00)
blkl : VenHw(Unknown Device:00)/HD (Partl ,Sig 00000000)
blk2 : VenHw(Unknown Device:80)
blk3 : VenHw(Unknown Device:80)/HD (Partl ,Sig 00000000)
blk4 : VenHw(Unknown Device:80)/HD (Part2 ,Sig 00000000)
blk5 : VenHw(Unknown Device:80)/HD (P art3,Sig 00000000)
blké : VenHw(Unknown Device:80)/HD (P art3 ,Sig 00000000)/ HOP ar t1 ,Sig 725F7772)
blk7 : VenHw(Unknown Device:FF)
blk8 : VenHw(Unknown Device:FF)/CD RQM(Entr y1)
blk9 : VenHw(Unknown Device:FF)/CD RQM(Entr y1)/ HOPart1 ,Sig 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 canread.All the
listings beginning with blk areblock devicesthat EFI recognizesBoth the le systemsandblock
devicesarelistedin the orderthey areprobed.Thereforefso is the systempartitionon the LS-120,
fs1 is thesystempartitionontheharddrive, andfs2 is the systempartitionon the CD-ROM.

1.2.2. ltanium Systems — EFI System Partition

Whenpartitioningyour harddrive for Linux, youmustcreatea systenpartitionthatis FAT16 (VFAT)
formattedandhasa mountpointof /boot/efi/ . This partitioncontaingheinstalledLinux kernel(s)
aswell astheELILO con guration le (elilo.conf ). Theelilo.conf le containsalist of kernels
from which you canbootyour system.
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; 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 printed Red Hat Enterpriselinux manualsyou
can nd themonlineor onthe RedHat EnterpriseLinux DocumentatiorCD includedwith your Red
Hat EnterpriseLinux product.

To nd themanualsn HTML, PDF, andRPM formatsonline,goto:

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

2.2. Registering Your Product

Reagistrationenablesaccesdo the RedHat Servicesyou have purchasedsuchastechnicalsupport
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?

Hardware compatibility is particularlyimportantif you have an older systemor a systemthatyou
built yourself.RedHat EnterpriseLinux 3 shouldbe compatiblewith mosthardwarein systemshat
werefactorybuilt within thelasttwo years However, hardwarespeci cationschangealmostdaily, so
it is hardto guaranteghatyour hardvarewill be 100%compatible.
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Themostrecentist of supportechardwarecanbefoundat:

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

2.4. Do You Have Enough Disk Space?

Nearlyevery modern-dayperatingsystem(OS)usediskpartitions andRedHat Enterprise_inux is
no exception.Whenyou install RedHat EnterpriseLinux, you mayhave to work with disk partitions.
If youhave notworkedwith disk partitionsbefore(or needaquickreview of thebasicconcepts)refer
to AppendixD An Introductionto Disk Partitions beforeproceeding.

Thedisk spaceusedby RedHat EnterpriseLinux mustbe separatérom the disk spaceusedby other
OSesyou may have installedon your systemsuchasWindows, OS/2,or even a differentversionof
Linux. For x86 andAMDG64 systemsat leasttwo partitions(/ andswap) mustbe dedicatedo Red
Hat EnterpriseLinux. For Itaniumsystemsatleastthreepartitions(/ , /boot/efi/ , andswap) must
bededicatedo RedHat Enterprise_inux.

Beforeyou startthe installationprocesspneof thefollowing conditionsmustbe met:

- Your computemusthave enoughunpartitioned disk spacefor the installationof Red Hat Enter
priseLinux.

- Youmusthave oneor morepartitionsthatmaybe deletedtherebyfreeingup enoughdisk spaceto
install RedHat EnterpriseLinux.

To gainabettersenseof how muchspaceyoureally needreferto therecommendegartitioningsizes
discussednh Section4.17.4Recommendeiartitioning Sheme

If you are not surethat you meettheseconditions,or if you wantto know how to createfree disk
spacefor your Red Hat EnterpriseLinux installation,referto AppendixD An Introductionto Disk
Partitions.

2.5. Can You Install Using the CD-ROM?
Thereareseveralmethodshatcanbeusedto install RedHat EnterpriseLinux.

Installingfrom aCD-ROM requireshatyou have purchase@ RedHat Enterprise_inux 3 product,or
youhave aRedHatEnterpriseLinux CD-ROM, andyou have a CD-ROM drive. Most nev computers
allow bootingfrom the CD-ROM. If your systemsupportsbootingfrom the CD-ROM, it is an easy
way to begin alocal CD-ROM installation.

Your BIOS may needto be changedo allow bootingfrom your CD-ROM drive. For moreinforma-
tion aboutchangingyour BIOS, referto Section4.3.1Bootingthe Installation Program on x86 and
AMDG64 Systems

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 you areperforminganinstallationovera
network or from a harddrive. Referto Section2.5.2Making an Installation Boot CD-ROM for
furtherinstructions.

1. Unpartitioneddisk spacemeansthat availabledisk spaceon the harddrive(s)you areinstalling to hasnot
beendividedinto sectionsfor data.Whenyou partitiona disk, eachpartitionbehaeslik e a separatelisk drive.
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If youchooseo createa bootCD-ROM, it is nothecessaryo createa driver diskette.
If you cannotbootfrom the CD-ROM drive, thefollowing alternatve bootmethodis available:

Boot Diskette

If youneedabootdiskette, youmustcreateit. A bootdisketteis neededf you cannotbootfrom
the CD-ROM. It canbe usedto bootfrom a network, block,or PCMCIA device (you alsoneed
thecorrespondingiriver diskettefor your bootingscenario).

Theboot disketteimage le, bootdisk.img , is locatedin theimages/ directoryon the Red
Hat EnterpriseLinux CD #1. Referto Section2.5.3 Making an Installation Boot Diskette for
moreinformationon makingabootdiskette.

If youchooseo createa bootdiskette,you mustalsocreatetheappropriatelriver disketteif you
areinstallingover a network or from a harddrive.

Driver Diskettes

If you are performinganythingother than a IDE CD-ROM or hard disk installation and are
usinga bootdislkette youwill needat leastonedriver diskettethat you mustmale in advance
Youwill bepromptedby theinstallationprogramto insertthedriver disketteatthe correcttime.

For moreinformationon driver diskettes referto AppendixE Driver Media

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

Network Device DriversDiskette

If youneedanetworkdevicedrivers disketteto bootfrom anetwork, you mustcreateit. The
network device driver disketteimage le, drvnetimg |, islocatedn theimages/ directory
ontheRedHatEnterpriseLinux CD #1. Referto Section2.5.3Makingan InstallationBoot
Disketteor AppendixE Driver Medig for moreinformationon makinga diskette.

Block Device DriversDiskette

If you needa block device driver dislette 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 theimages/ directoryon the RedHat EnterpriseLinux CD
#1.Referto Section2.5.3Makingan Installation Boot Disketteor AppendixE Driver Me-
dia, for moreinformationon makinga diskette.

PCMCIA Device DriversDiskette

If youareusinga PCMCIA device to installRedHat EnterpriseLinux youneeda PCMCIA
devicedriver dislkette If youneeda PCMCIA device driver diskette,you mustcreateit.

Thefollowing checklistcanhelpyou determindf you mustcreatea PCMCIA device driver
diskette:

+ Youwill install RedHat EnterpriseLinux from a CD-ROM, andyour CD-ROM drive is
attachedo your computerthrougha PCMCIA card.

« Youwill usea PCMCIA network adapteiduringtheinstallation.

2. A bootdiskettecanbea disketteyou createdo boot(or start)theinstallationprogram or it canbeadiskette
you createduring the installationprocesshat can later be usedto boot the operatingsystem.Normally, your
computerbootsfrom a harddisk, but if the harddisk is damagedyou canbootthe computerfrom a bootable
diskette.
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ThePCMCIA device driver disketteimage le, pcmciadd.img , is locatedin theimages/
directory on the Red Hat EnterpriseLinux CD #1. Referto Section2.5.3Making an In-
stallation Boot Diskette or 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  (notavailablefor Itanium systems)s usedfor bootingthe RedHat EnterpriseLinux in-
stallationCD. To createyour own CD-ROM to bootthe installationprogram,usethe following in-
structions:

Copy theisolinux/  directoryfrom theRedHat EnterpriseLinux CD #1 into atemporarydirectory
(referredto hereas path-to-workspace ) usingthefollowing command:

cp -r path-to-cd fisolinux/ path-to-workspace

Changelirectoriesto the path-to-workspace directoryyou have created:
cd  path-to-workspace

Make surethe les you have copiedhave appropriatgpermissions:

chmod u+w isolinux/*

Finally, issuethefollowing commando createthe ISO image le:

mkisofs -0 file.iso -b isolinux.bin -c boot.cat -no-emul-boot \
-boot-load-size 4 -boot-info-table -R -3 -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.

BurntheresultinglSO image(namedile.iso andlocatedin  path-to-workspace )toaCD-
ROM asyou normallywould.

2.5.3. Making an Installation Boot Diskette

isolinux  (notavailablefor Itanium systems)s usedfor bootingthe RedHat EnterpriseLinux in-
stallationCD. If you have problemsbootingfrom the RedHat EnterpriseLinux CD, you canwrite
theimages/bootdisk.img imageto adiskette.
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You may needto createa diskette from animage le; for example,you may needto use updated
disketteimagesobtainedirom the RedHat EnterpriseLinux erratapage:

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

Animage le containsanexactcopy (or image)of adiskette’s contentsSincea diskettecontainsle
systeminformationin additionto the datacontainedin les, the contentsof the image le arenot
usableuntil they have beenwritten to a diskette.

For x86and AMD64 systemsYou needa blank, formatted high-density(1.44MB), 3.5-inchdiskette
andaccesgo acomputewith a 3.5-inchdiskettedrive.

For ltaniumsystemsYou needanLS-120disketteandan LS-120diskettedrive.

Thecomputemustbeableto run eitheranMS-DOSprogramor thedd utility foundon mostLinux-
like operatingsystems.

Theimages/ directoryontheRedHatEnterpriseLinux CD #1 containshootimagesOnceyou have
selectedhe properimage(bootdisk.img ), transfertheimage le ontoa diskette usingoneof the
following methods.

2.5.3.1. Using the rawrite  Utility

To male adisketteusingMS-DOS,usetherawrite  utility includedonthe RedHat EnterpriseLinux
CD #1 in the dosutils/ directory First, label a blank, formatteddiskette appropriately(suchas
Boot Disk or Updates Disk ). Insertit into the diskette drive. Then, usethe following com-
mands(assuming/our CD-ROM is drive D: ):

c\ o 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 directoryand nameof the
imageto write (for example,..\images\bootdisk.img ). Thenrawrite  asksfor a diskettedrive
to write theimageto; entera: . Finally, rawrite  asksfor con rmation that a formatteddiskette is
in thedrive you have selectedAfter pressindEnter]to con rm, rawrite  copiestheimage le onto
the diskette. To make anotherdiskette, label that diskette, and run rawrite  again,specifyingthe
appropriatémage le.

' ; Note

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

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 male adisketteunderLinux (or ary otherLinux-like operatingsystem)you musthave permission
to write to thedevice representing diskettedrive (known as/dev/fdo  underLinux).

First, label a blank, formatted diskette appropriately(such as Boot Diskette  or Updates

Diskette ). Insertit into the diskette drive (but do not mount * the diskette). After mountingthe
RedHat EnterpriseLinux CD-ROM, changeto the directory containingthe desiredimage le, and
usethefollowing commandchanginghe nameof theimage le anddiskettedevice asappropriate):

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

To make anotheriskette,labelthatdiskette,andrun dd again,specifyingthe appropriatemage 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 installationmediamustbe availablefor eithera network installation
(viaNFS,FTPR or HTTP) or installationvia local storageUsethefollowing stepsf you areperform-
inganNFS,FTR or HTTP installation.

TheNFS,FTR or HTTP senerto beusedfor installationover thenetwork mustbeaseperatenachine
which canprovide the completeRedHat/ directory Both the RedHat/base/  and RedHat/RPMS/
directoriesmustbe availableandpopulatedvith all les from all installationCD-ROMs.

' ; Note

The directory speci ed in the following refers to /location/of/disk /s pace/ . 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 ki/s pace/ would be /export/redhat/

To copy theRedHat/ directoryfrom theinstallationCD-ROMs to a Linux machinewhich actsasan
installationstagingsener, performthefollowing steps:

« For eachbinary CD-ROM, executethe following commands:
« mount /mnt/cdrom
« cp -var /mnt/cdrom/RedHat /location/of/disk/space
where/location/of/disk/space/ is adirectoryyou createsuchas/export/redhat/

« umount /mnt/cdrom/

4. Whenyoumountadisketteor CD-ROM, you make thatdevice's contentsavailableto you.
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Note thatthe ReleaseNotesarenotincludedin the RedHat directory Unlessthey arespeci cally
copiedover, the ReleaséNoteswill notbeavailableduringyour installationof RedHat Enterprise
Linux. TheReleaséNotesareformattedin HTML les locatedattheroot of thedisc.Copy the les
to yourinstallationdirectory For example:

cp /mnt/cdrom/RELEASE-NOTES*.html /location/of/disk/space/
TheReleasé\otesarealsoavailableonlinefrom http://wwwredhat.com/docs/.

+ Next, male /location/of/disk/space/ accessibldo theinstallationprogramvia NFS, FTR,
or HTTP andverify accesgrom aclient.

- For NFS,exportthedirectoryby addinganentryto /etc/exports to exportto aspeci c system:
/location/of/disk/space client.ip.address(ro,no_ roo t_sq uash)

To export to all machinegnot appropriatdor all NFS systems)add:
/location/of/disk/space *(ro,no_root_squash)

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

Be sureto testthe NFS sharefollowing the directionsin the RedHat EnterpriseLinux System
Administation Guide

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

- FTPandHTTPinstallationsalsosupportasecondypeof treestructure To male it easielto access
the contentsof the installationCD-ROMs, mounteachCD-ROM or ISO imagewith the following
mountpointonthe FTPor HTTP sener (whereX is thenumberof the CD-ROM or ISO image):

/location/of/disk/space /di scX/

For example:
mount -0 loop CD1l.iso /location/of/disk/spac e/di scl/

2.6.1. Using 1SO Images for NFS Installs

NFSinstallationscanuselSO (or CD-ROM) imagesratherthancopying an entireinstallationtree.
After placingtherequiredSOimageqthebinaryRedHat Enterprisd.inux CD-ROMs)in adirectory
chooseo installvia NFS.Youwill thenpointtheinstallationprogramatthatdirectoryto performthe
installation.

Verifying thattheISOimagesareintactbeforeyou attemptaninstallationwill helpto avoid problems
that are often encounterediuring an NFS installation.To verify the ISO imagesare intact prior to

performinganinstallation,useanmd5sumprogram(mary md5sumprogramsareavailablefor various
operatingsystems)An md5sumprogramshouldbe availableon thesamesener asthe ISO 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 existsin thedirectoryfrom which youinstall, thenit will
beusedfor installationprogramupdatesReferto the le install-methods.txt in theanaconda
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RPM packagéfor detailedinformationon the variouswaysto install Red Hat 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

Hard drive installationsrequirea working Linux systeminstalledandthe useof 1SO (or CD-ROM)
imagesatherthanthe entireinstallationtree.

Harddrive installationsonly work from ext2 or ext3 le systems.

- Setof CD-ROMs — CreateCD-ROM ISOimage les from eachinstallationCD-ROMs. For each
CD-ROM, executethefollowing commandon a Linux system:

dd if=/dev/cdrom of=/tmp/ file-name .iso
- 1ISOimages— transferthesemagesto the systemto beinstalled.

Verifying that ISO imagesareintact beforeyou attemptan installation,helpsto avoid problems.
To verify the ISO imagesareintact prior to performingan installation,usean md5ssum program
(mary md5sumprogramsareavailablefor variousoperatingsystems)An mdssumprogramshould
beavailableonthe samelinux machineasthelSOimages.
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Chapter 3.

System Requirements Table

Themostrecentlist of supportechardwarecanbefoundat http://hardvare.redhatom/hd/.

This systemrequirementgablewill helpyou keepa recordof your currentsystemsettingsandre-
quirementsEnterinformationaboutyour systemin the tableprovided asa handyreferenceto help
malke your RedHat EnterpriseLinux installationgo moresmoothly

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

partitions mapof
partitionsandmount
points;ex:
/dev/hdal=/home ,
/devihda2=/ (Il thisin
onceyou know wherethey
will reside)

memory amountof RAM
installedon your system;
ex: 128MB, 512MB

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

SCSladapter if present,
male andmodelnumber;
ex: BusLogicSCSI
Adapter Adaptec
2940UW

networkcard: if present,
malke andmodelnumber;
ex: Tulip, 3COM 3C590

mousetype,protocol,and
numberof buttons;ex:
generic3 button PS/2
mouse MouseMan2
buttonserialmouse

monitor. make, model,and
manugcturer

speci cations;ex:
OptiquestQ53, ViewSonic
G773

videocard: make, model
numberandsizeof
VRAM,; ex: Creatve Labs
GraphicsBlaster3D, 8MB
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soundcard: male, chipset
andmodelnumber;ex: S3
Sonic\ibes,SoundBlaster
32/64AWE

IP, DHCR, andBOOTP
addressesfour numbers,
separatedby dots;ex:
10.0.2.15

netmaskfour numbers,
separatedby dots;ex:
255.255.248.0

gatevay IP address four
numbersseparatedyy
dots;ex: 10.0.2.245

oneor more nameserver
IP addresse§DNS) one
or moresetsof
dot-separatedumberspx:
10.0.2.1

domainname thename
givento yourorganization;
ex: example.com

hostnamethe nameof
your computeryour
personathoiceof names;
ex: cookie , southpark

Table 3-1. SystemRequirementsTable

If ary of thesenetworking requirement®r termsareunfamiliar to you, contactyour network admin-

istratorfor assistance.
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Installing Red Hat Enterprise Linux

This chapterexplains how to performa Red Hat EnterpriseLinux installationfrom the CD-ROM,
usingthegraphicalmouse-baseuhstallationprogram.Thefollowing topicsarediscussed:

- Becomingfamiliar with theinstallationprograms userinterface

- Startingtheinstallationprogram

- Selectinganinstallationmethod

- Con gurationstepsduringtheinstallation(languagekeyboard,mouse partitioning,etc.)
« Finishingtheinstallation

4.1. The Graphical Installation Program User Interface

If you have useda graphical userinterface(GUI) before,you arealreadyfamiliar with this process;
useyour mouseto navigate the screensglick buttons,or entertext elds. You can also navigate
throughtheinstallationusingthe [Tab] and[Enter] keys.

' ; Note

If you are using an x86 or AMDG64 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 Virtual Consoles

TheRedHat EnterpriseLinux installationprogramoffers morethanthe dialog boxesof theinstalla-
tion processSeveraldifferentkindsof diagnostianessageareavailableto you, in additionto provid-
ing away to entercommandsrom a shell prompt.The installationprogramdisplaysthesemessages
on vevirtual consolesamongwhich you canswitchusinga singlekeystroke combination.

A virtual consoleis a shellpromptin a non-graphicaknvironment,accessedrom the physicalma-
chine,notremotely Multiple virtual consolesanbeaccessedimultaneously

Thesevirtual consolexanbe helpful if you encountea problemwhile installing RedHat Enterprise
Linux. Messageslisplayedon the installationor systemconsolesanhelp pinpointa problem.Refer
to Table4-1for alisting of thevirtual consoleskeystrolesusedto switchto them,andtheir contents.

Generallythereis noreasorto leave thedefaultconsolgvirtual console#7 for graphicalnstallations)
unlessyou areattemptingto diagnosenstallationproblems.

Console Keystr okes Contents

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

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

3 [Ctrl)-[Alt]-[F3] installlog (messagefom
installationprogram)

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

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

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

Table 4-1. Console K eystrokes,and Contents

4.2. The Text Mode Installation Program User Interface

The RedHat EnterpriseLinux text modeinstallationprogramusesa screen-baseihterfacethatin-
cludesmostof the on-screerwidgets commonlyfound on graphicaluserinterfaces.Figure4-1, and
Figure4-2, illustratethescreenghatappeaduringtheinstallationprocess.

; 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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1)——————————4 Eoot Loader Configurstion B————

A boot Ioader password prevents users from paszing
arbitrary options to the kernel, For highest
‘=ecurity, we recommend setting & password, but this
iz ot necessary for more casual uzers,

g) #] Use a GRUB Password

Boot Loader Password:
Carfirms

|

L) Window 2) Check Box 3) Text Input

Figure 4-1.Installation Program Widgetsasseenin Boot Loader Con guration

I Partitioning |
Device Start  End Size Tijoe Mount Point
-l)fdev/hdal 1 & 47 ext3 Fhoot

Jevihda? 7 468 3624M entd fusr
Jdev/hdad 468 B37 1325M extd Shame
Jfdev/hdad B3 781 11534  Extended

Joev/hoab B35 686 334M  ext3

Fdev/hoag 687 781 B0OM  =uap

Sdevihda? 752 734 2934 ext3 fvar

L) Text Widget 2) Seroll Bar 3) Button Widget
Figure4-2.Installation Program Widgetsasseenin Disk Druid

Hereis alist of themostimportantwidgetsshavn in Figure4-1 andFigure4-2:

Window — Windows (usuallyreferredto asdialogsin thismanualjappeaonyour screerthrough-
outtheinstallationprocessAt times,onewindov mayoverlayanotherjn thesecasesyou canonly
interactwith thewindow ontop. Whenyou are nished in thatwindow, it disappearsallowing you
to continueworking in thewindow underneath.

Checkbox— Checkbogrs allow you to selector deselecta feature.The box displayseitheran
asterisk(selected)r a spacg(unselected)Whenthe cursoris within a checkbox presgSpacejto
selector deselect feature.

Text Input— Text inputlinesareregionswhereyou canenterinformationrequiredby theinstalla-
tion program.Whenthe cursorrestson a text inputline, you may enterand/oredit informationon
thatline.

Text Widget— Text widgetsareregionsof thescreerfor thedisplayof text. At times,text widgets
may also containotherwidgets,suchas checkbogs. If a text widget containsmoreinformation
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thancanbe displayedin the spaceresened for it, a scroll bar appearsif you positionthe cursor
within the text widget, you canthenusethe [Up] and [Down] arrov keys to scroll throughall

theinformationavailable.Your currentpositionis shavn on the scroll barby a # charactgrwhich

movesup anddown the scrollbarasyou scroll.

- ScrollBar— Scrollbarsappeawon the sideor bottomof awindow to controlwhich partof alist or
documents currentlyin thewindow's frame.The scroll barmalkesit easyto move to ary partof a
le.

- Button Widget— Buttonwidgetsarethe primary methodof interactingwith the installationpro-
gram.You progresghroughthe windows of the installationprogramby navigating thesebuttons,
usingthe[Tab] and[Enter] keys. Buttonscanbe selectedvhenthey arehighlighted.

- Cursor— Althoughnotawidget,thecursoris usedto select(andinteract)with aparticularwidget.
As thecursoris movedfrom widgetto widget,it maycausehewidgetto changecolor, or thecursor
itself mayonly appeampositionedn or next to thewidget.In Figure4-1, thecursoris positionedon
the OK button. Figure4-2, shavs the cursoron the Edit button.

4.2.1. Using the Keyboar d to Navigate

Navigationthroughthe installationdialogsis performedthrougha simplesetof keystrokes. To mave
the cursor usethe[Left], [Right], [Up], and[Down] arrav keys. Use[Tab], and[Alt]-[T ab] to cycle
forward or backward througheachwidget on the screen Along the bottom, mostscreendisplaya
summaryof availablecursorpositioningkeys.

To "press"a button, positionthe cursorover the button (using[Tab], for example)andpressSpace]
or [Enter]. To selectanitem from alist of items,move the cursorto the item you wish to selectand
presgEnter]. To selectanitem with a checkboxmove the cursorto the checkboxandpressSpace]
to selectanitem. To deselectpresgSpacela secondime.

PressindF12] acceptghe currentvaluesandproceedso the next dialog; it is equivalentto pressing
the OK button.

@Caution

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

4.3. Starting the Installation Program

To start, boot the installationprogram.Make sureyou have all the resources/ou needfor the in-
stallation.If you have alreadyreadthroughChapter2 Stepsto Get You Started and followed the
instructionsyou shouldbereadyto 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 canbootthe installationprogramusingary oneof the following media(dependinguponwhat
your systemcansupport):

+ RedHat EnterpriseLinux CD-ROM — Your machinesupportsa bootableCD-ROM drive andyou
have the RedHat EnterpriseLinux CD-ROM set.

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

- Bootdiskette— Your machinedoesnot supporta bootableCD-ROM andyou wantto install from
alocal CD-ROM, network, or a harddrive*

To createabootCD-ROM, referto Section2.5.2Makingan Installation Boot CD-ROM.
To createa bootdiskette,referto Section2.5.3Makingan Installation Boot Diskette

Insertthe boot diskette into your computer rst diskette drive andreboot(or boot usingthe CD-
ROM, if your computersupportsbootingfrom it). Your BIOS settingsmay needto be changedo
allow you to bootfrom thedisketteor CD-ROM.

@,

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 ashortdelay a screercontainingthe boot: promptshouldappearThe screencontainsinfor-
mationon a variety of bootoptions.Eachboot option alsohasoneor more help screensssociated
with it. To access helpscreenpressthe appropriat€functionkey aslistedin theline at the bottom
of thescreen.

As you boottheinstallationprogram be awareof two issues:

- Oncetheboot: promptappearstheinstallationprogramautomaticallybeginsif youtake noaction
within the rst minute.To disablethis feature pressoneof thehelpscreerfunctionkeys.

- 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 messageto review if the Linux
kerneldetectsyour hardware.If your hardwareis properly detectedcontinueto the next section.If
it doesnot properlydetectyour hardware,you may needto restartthe installationanduseoneof the
bootoptionsprovidedin AppendixF AdditionalBootOptions

1. isolinux  (notavailablefor Itaniumsystems)s usedfor bootingthe RedHat EnterpriseLinux installation
CD. If you have problemsbootingfrom the CD, referto Section2.5.3Makingan Installation Boot Diskettefor
furtherinstructions.
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4.3.2. Booting the Installation Program on Itanium Systems

Your Itaniumsystemmay be ableto bootthe RedHat EnterpriseLinux installationprogramdirectly
from theRedHat EnterpriseLinux CD #1. If your ltaniumcannotboottheinstallationprogramfrom
the CD-ROM (or if youwantto performaharddrive, NFS,FTR, or HTTP installation)you mustboot
from a diskette. Referto Section4.3.2.2Bootingthe Installation Program from an LS-120Diskette
for moreinformationon bootingfrom a diskette.

4.3.2.1. Booting the Installation Program from the CD-ROM
To bootfrom the RedHat EnterpriseLinux CD #1 follow thesesteps:

1. Remae all mediaexceptRedHat EnterpriseLinux CD #1.
2.FromtheBoot Option menuchooseEFI Shell

3.At theShell  prompt,changeto the le systemon the CD-ROM. For example,in the abare
samplemap output, the systempartition on the CD-ROM s fs1 . To changeto thefs1 le
systemtypefsl: attheprompt.

4.Typeelilo  linux to bootinto theinstallationprogram.
5. Goto Chaptet4 Installing RedHat EnterpriseLinuxto begin theinstallation.

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

If your Itanium cannotboot from RedHat EnterpriseLinux CD #1, you mustbootfrom anLS-120
diskette.If you wantto performa harddrive, NFS,FTP, or HTTP installation,you mustboot from
bootLS-120dislkette.

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, inserta blank LS-120 diskette and type the
following commandata shellprompt:

dd if= boot.img of=/dev/hda bs=180k
Replaceboot.img  with thefull pathto thebootimage le and/dev/hda  with the correctdevice
namefor the LS-120diskettedrive.

If youarenotusingtheRedHat EnterpriseLinux CD, theinstallationprogramstartsin text modeand
you mustchoosea few basicoptionsfor your system.

If you areusingthe CD-ROM to load the installationprogram,follow the instructionscontainedn
Chapter Installing RedHat EnterpriseLinux

To bootfrom anLS-120diskettefollow thesesteps:

1. Insertthe LS-120disketteyou madefrom thebootimage le boot.img . If youareperforming
alocal CD-ROM installationbut bootingoff the LS-120diskette,insertthe RedHat Enterprise
Linux CD #1 also.If you areperforminga harddrive, NFS,FTR, or HTTP installation,you do
notneedthe CD-ROM.

2.Fromthe Boot Option menuchooseEF| Shell

3. At theshell  prompt,changethe device to the LS-120drive by typing the commandso0:
usingthe examplemap outputabove.

4.Typeelilo  linux to bootinto theinstallationprogram.
5. Goto Chapter4 Installing RedHat EnterpriseLinux to begin theinstallation.
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4.3.3. Additional Boot Options

While it is easiesto boot usinga CD-ROM and performa graphicalinstallation,sometimeghere
areinstallationscenariosvherebootingin a differentmannemay be neededThis sectiondiscusses
additionalbootoptionsavailablefor RedHat EnterpriseLinux.

For Itaniumuses:
To passoptionsto thebootloaderon anItanium system enterthe following atthe EFl Shellprompt:

elilo linux  option

For x86and AMD64 uses:

To passoptionsto the bootloaderon anx86 or AMD64 system,usethe instructionsasprovidedin
thebootloaderoptionsampledelow.

; Note

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

- To performatext modeinstallation,at theinstallationbootprompt,type:
linux  text

+ 1SO imageshase an md5sumembeddedn them.To testthe checksunintegrity of an1SO image,
attheinstallationbootprompt,type:
linux  mediacheck

Theinstallationprogramwill promptyou to inserta CD or selectan ISO imageto test,andselect
OK to performthe checksunoperation.This checksunmpperationcanbe performedon ary Red

HatEnterpriseLinux CD anddoesnothave to beperformedn aspeci c order(for example,CD #1

doesnothave thebethe rst CD youverify). It is stronglyrecommendetb performthis operation
onary RedHatEnterpriseLinux CD thatwascreatedrom dowvnloadedSOimagesThiscommand
workswith theCD, DVD, harddrive ISO,andNFSISO installationmethods.

- Alsoin theimages/ directoryisthebootiso le. This le isanlSOimagethancanbeusedto
boottheinstallationprogram.It is ahandyway to startnetwork-basednstallationswithout having
to usemultiple diskettes.To usetheboot.iso , your computemustbe ableto bootfrom its CD-
ROM drive, andits BIOS settingsmustbe con guredto do so. You mustthenburn the boot.iso

le ontoarecordable/ngriteabke CD-ROM.

- If youneedto performtheinstallationin serial mode typethefollowing command:
linux console= device

For text modeinstallationsuse:
linux text console= device

In theabore command, device shouldbethe device you areusing(suchasttySOor ttyS1).
For examplejlinux  text console=ttySO

Text modeinstallationsusinga serialterminalwork bestwhentheterminalsupportdJTF-8. Under
UNIX andLinux, KermitsupportdJTF-8. For Windows, Kermit'95 workswell. Non-UTF-8capa-
ble terminalswill work aslongasonly Englishis usedduringtheinstallationprocessAn enhanced
serialdisplaycanbe usedby passingheutf8 commandasa boot-timeoptionto theinstallation
program.For example:

linux  console=ttySO utf8
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4.3.3.1. Kernel Options

Optionscanalsobe passedo the kernel.For example,to instructthe kernelto useall theRAM in a
systemwith 128 MB of RAM, attheinstallationbootprompt,enter:

linux mem=128M

For text modeinstallationsuse:

linux text mem=128M

After enteringary options,presgEnter]to bootusingthoseoptions.

If you needto specify boot optionsto identify your hardware, pleasewrite them down. The boot
optionsare neededduring the boot loadercon guration portion of the installation(referto Section
4.18x86and AMD64 BootLoaderCon 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. The following methodis
speci c to x86-basedomputersonly.

If youhave MS-DOSinstalledonyour systemyou canbootdirectly from the CD-ROM drive without
usinga bootdiskette.To dothis (assuming/our CD-ROM is drive d: ), usethe following commands:

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

Thismethoddoesnotwork if runin aDOSwindov — theautoboot.bat le mustbeexecutedwith
DOSastheonly operatingsystem.In otherwords,Windows cannotbe running.

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 Red Hat EnterpriseLinux CD-ROMs, you canusethis
method.You needa boot diskette or the Red Hat EnterpriseLinux CD #1. A PCMCIA driver
diskettemay alsobe used.Referto Section4.5 Installing from CD-ROM, for CD-ROM installa-
tion instructions.

Hard Drive

If you have copiedthe Red Hat EnterpriseLinux ISO imagesto a local hard drive, you can
usethis method.You needa bootdisketteor abootCD-ROM (usethelinux  askmethod boot
option).A PCMCIA driver diskettemayalsobeused Referto Sectiord.6 Installing froma Hard
Drive, for harddrive installationinstructions.
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NFS

If you areinstalling from an NFS sener using SO imagesor a mirror imageof RedHat En-
terpriseLinux, you canusethis method.You needa boot diskette or a boot CD-ROM (usethe
linux  askmethod boot option). You may alsoneeda network driver diskette. A PCMCIA
driver diskettemayalsobe used.Referto Sectiond.8 Installing via NFSfor network installation
instructions Note thatNFSinstallationsmayalsobe performedn GUI mode.

FTP

If you areinstallingdirectly from anFTP sener, usethis method.You needa bootdisketteor a
boot CD-ROM (usethelinux  askmethod bootoption). You may alsoneeda network driver
diskette. A PCMCIA driver diskettemay alsobe used.Referto Section4.9 Installing via FTP,
for FTPinstallationinstructions.

HTTP

If you areinstalling directly from an HTTP (Web) sener, 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.Referto Section4.10
Installingvia HTTP, for HTTP installationinstructions.

4.5. Installing from CD-ROM

To install RedHat EnterpriseLinux from a CD-ROM, choosethe CD-ROM option andselectOK.
When prompted ,insertthe RedHat EnterpriseLinux CD into your CD-ROM drive (if you did not
bootfrom the CD). Oncethe CD is in the CD-ROM drive, selectOK, andpresgEnter].

The installationprogramthen probesyour systemand attemptsto identify your CD-ROM drive. It
startsby looking for anIDE (alsoknown asan ATAPI) CD-ROM drive. If found,continueto the next
stageof theinstallationprocesgreferto Sectior4.12Languae Selectioh

' ; 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 detectedandit is a SCSICD-ROM, theinstallationprogramprompts
you to choosea SCSldriver. Choosethe driver that mostcloselyresemblesour adapterYou may
specifyoptionsfor thedriver if necessaryhowever, mostdriversdetectyour SCSladapterautomati-
cally.

@,

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 youhave anIDE (ATAPI) CD-ROM onanx86 or AMD64 systembut theinstallationprogramfails
to nd your IDE (ATAPI) CD-ROM andasksyou whattype of CD-ROM drive you have, try the fol-
lowing bootcommandRestartheinstallation,andattheboot: promptenterlinux  hdX=cdrom .
Replacethe X with oneof the following letters,dependingon the interfacethe unit is connectedo,
andwhetherit is con gured asmasteror slave (alsoknown asprimaryandsecondary):

« a— rst IDE controllef master

+ b — rst IDE controller slave

+ ¢ — secondDE controller master
« d — secondDE controller slave

If youhave athird and/orfourth controller continueassignindettersin alphabeticabrder 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 diskimage.BecauseRedHat EnterpriseLinux hassomary
packagesncludedwith its distribution, there are several ISO imagesavailable. After placing the
required SOimagegthebinaryRedHat Enterprise_inux CD-ROMSs)in adirectory chooseo install
from the hard drive. You can then point the installation programat that directory to performthe
installation.

Verifying thattheISOimagesareintactbeforeyou attemptaninstallationwill helpto avoid problems
thatareoftenencountereduringaharddrive installation.To verify theISOimagesareintactprior to

performinganinstallation,useanmd5sumprogram(mary mdssumprogramsareavailablefor various
operatingsystems)An md5sumprogramshouldbe availableonthesamesener asthe ISO 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 installationprogramupdatesReferto the le install-methods.txt in the
anaconda RPM packagdor detailedinformationon the variouswaysto install RedHat Enterprise
Linux, aswell ashow to applytheinstallationprogramupdates.
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[Welcome to Red Hat Enterprise Linux
Select Partition

What partition and directory on that partition hold the
CD (is09660) images for Red Hat Enterprise Linux? If you
don't see the disk drive you're using listed here, press
¥2 to configure additional devices.

|/dev/hda:
/dev/hdbl
/dev/hdb2

Directory holding images: [EESN9EN

Figure 4-3. SelectingPartition Dialog for Hard Drive Installation

The SelectPartition screenappliesonly if you areinstalling from a disk partition (thatis, if you
selectedHard Drive in the Installation Method dialog). This dialog allows you to namethe disk
partitionanddirectoryfrom which you areinstalling RedHat EnterpriseLinux.

Enterthe device nameof the partition containingthe RedHat EnterpriseLinux ISO imagesThereis
alsoa eld labeledDirectory holding images

If thelSOimagesarein theroot (top-level) directoryof thatpartition,enterthepathto thelSOimages
(for example,if the partitionon which the ISO imagesarelocatedis normally mountedas/home/ ,
andtheimagesarein /home/new/ , youwould enternew).

If thelSOimagesarenotin theroot (top-level) directoryof thatpartition,enterthefull pathto thelSO
imageg(for example,if thelSOimagesarelocatedin /test/new/  , youwould enter/test/new/ ).

After you have identi ed thedisk partition,the Welcomedialogappears.

4.7. Performing a Network Installation

If youareperforminga network installation,the Con gur e TCP/IP dialogappearsThis dialogasks
for your IP andothernetwork addressesfou canchooseo con gure the IP addresandNetmaskof
thedevice via DHCP or manually If manually enterthe IP addresyou areusingduring installation
andpresgEnter]. Theinstallationprogramattemptgo guessyour Netmaskbasednyour IP address;
you may changethe netmaskif it is incorrect.Press[Enter]. The installationprogramguesseshe
Default gatevay and Primary nameserer addresse$rom your IP addressand netmask;you may
changehemif they areincorrect.

4.8. Installing via NFS

The NFS dialog appliesonly if you are installing from an NFS sener (if you suppliedx86 sys-
temdriversfrom a network or PCMCIA driver diskette andselected\FS Image in the Installation
Method dialog).

Enterthe domainnameof your NFS sener. For example,if you areinstalling from a hostnamed
eastcoast inthedomainexample.com , entereastcoast.example.com intheNFS Sewer eld.

Next, enterthe nameof the exporteddirectory If you followed the setupdescribedn Section2.6
Preparingfor a Networkinstallation you would enterthe directory/location/of/disk/space/
which containgheRedHat/ directory

If the NFS sener 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 administrata) 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 asi386, ia64, ppc, or s390).If everything was
speci ed properly a messageappearsndicatingthatthe installationprogramfor RedHat Enterprise
Linux is running.

[Welcome to Red Hat Enterprise Linux

{ NFS Setup |

Please enter the following information:
o the name or IP number of your NES server

o the directory on that server containing
Red Hat Enterprise Linux for your architecture

NIS server name: [ I TELRTTY
Red Hat directory: [IEPeutaypeseTNJEELT: |

Figure 4-4.NFS SetupDialog

If the NFS seneris exportingthe ISO imagesof the RedHat EnterpriseLinux CD-ROMs, enterthe
directorywhich containshe SO images.

Next, the Welcomedialogappears.

4.9. Installing via FTP

The FTP dialog appliesonly if you areinstalling from an FTP sener (if you selected=TP in the
Installation Method dialog). This dialog allows you to identify the FTP sener from which you are
installing RedHat EnterpriseLinux.

jelcome to Red Hat Enterprise Linux

| FIP Setup |

Please enter the following information:
o the name or IP nunber of your FIP server
o the directory on that server containing

Red Hat Enterprise Linux for your
architecture

ITP site name: jnane . domain . com.
Red Hat directory: [iirteqodJpd i CNIPELL |

[ ] Use non-anonymous fip

Figure 4-5.FTP SetupDialog

Enterthe nameor IP addresf the FTP site you areinstalling from, andthe nameof the directory
containingthe RedHat/ installation les for your architectureFor example,if the FTP site contains
the directory/mirrors/redhat/ arch /RedHat/ , enter/mirrors/redhat/ arch/ (wherearch
is replacedwith the architecturetype of your systemsuchasi386, ia64, ppc,or s390).If everything
wasspeci ed properly amessag®ox appearsndicatingthatbase/hdlist is beingretrieved.

Next, the Welcomedialogappears.
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@,

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  discl

mount -o loop example-l.iso discl

4.10. Installing via HTTP

TheHTTP dialogappliesonly if you areinstallingfrom anHTTP sener (if youselectedHTTP in the
Installation Method dialog). This dialog promptsyou for informationaboutthe HTTP sener from
whichyouareinstalling RedHat EnterpriseLinux.

Enterthe nameor IP addres®f the HTTP site you areinstalling from, andthe nameof the directory
containingtheRedHat/ installation les for yourarchitectureFor example,if theHTTP sitecontains
the directory/mirrors/redhat/ arch /RedHat/ , enter/mirrors/redhat/ arch/ (wherearch
is replacedwith the architecturetype of your systemsuchasi386, ia64, ppc,or s390).If everything
wasspeci ed properly amessag®ox appearsndicatingthatbase/hdlist is beingretrieved.

jelcone to Red Hat Enterprise Linux

| HITP Setup |
Please enter the following information:

o the name or IP number of vour Web server
o the directory on that server containing
Red Hat Enterprise Linux for your
architecture

Web site name: Inane . domain . con
Red Hat directory: |Liteqnsypesi PYEETTY

Figure4-6.HTTP SetupDialog

Next, the Welcomedialogappears.

©-

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 I1SO image:

mkdir  discl

mount -0 loop example-l.iso discl
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4.11. Welcome to Red Hat Enterprise Linux

The Welcomescreerdoesnot promptyou for ary input. Readover the helptext in theleft panelfor
additionalinstructionsandinformationon whereto registeryour RedHat EnterpriseLinux product.

NoticetheHide Help buttonatthebottomleft cornerof thescreenThehelpscreens openby default.
If you do notwantto view the helpinformation,click on Hide Help to minimizethe help portion of
thescreen.

Click onthe Next buttonto continue.

4.12. Langua ge Selection

Using your mouse selectthe languageyou would preferto usefor the installation(refer to Figure

4-7).

Selectingheappropriatdanguagealsohelpstamgetyour time zonecon gurationlaterin theinstalla-

tion. Theinstallationprogramtriesto de ne the appropriatéime zonebasedn whatyou specifyon
thisscreen.

. redat

Online Help Language Selection

What language would you like to use during the installation
Language process?
Selection i
| ChineseiSimplified) (=T (E]f£) =

Choose the language you would Chinese(Traditional) (¥ % 72}

like to use during this installation. Czech (Ceska republika)
Danish (Dansk)
French (Francais)
German (Deutsch)
Icelandic (islenska)
Italian (Italiano)
Japanese (B %#8)
Korean (3+5:0))
Norwegian (Norsk)
Portuguese (Portugués)
Romanian (Romanian)
Russian (P y ¢ c & u it)

Slovenian (slovenscina) L

Spanish (Espafiol)
Swedish (Svenska) =

B

Figure 4-7. LanguageSelection

Onceyou selecttheappropriatdanguageclick 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 theinstallationandasthe systemdefault (referto Figure4-8).

Onceyou have madeyour selectionclick Next to continue.
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- redat

Online Help Keyboard
® Select the appropriate keyboard for the system.

Y
Choose the layout type for the Russian (Microsoft) &l

keyboard (for example, U.S. Russian (1)
English) that you would like to use
forthe system.

Keyboard Configuration

Russian (u2)
Russian (win)
slovakian

Slovenian

Spanish

Speakup

Speakup (aptop)
Swedish

Swiss French

Swiss French (latin1)
Swiss German

Swiss German (latinl)
Turkish

Ukrainian

United Kingdom

U.S. Intemational

B3 Hide

p

Figure 4-8.Keyboard Con guration

@

To change your keyboard layout type after you have completed the installation, use the Keyboard
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

Choosethe correctmousetype for your system.If you cannot nd anexactmatch,choosea mouse
typethatyou aresureis compatiblewith your system(referto Figure4-9).

To determineyour mouses interface,follow the mousecablebackto whereit plugsinto your system
andusethefollowing diagrams.

If your mouses a serialmousethe portlookssimilarto L&,

If your mouses a PS/2mousethe portlooks similarto

If your mouses a USB mousethe portlookssimilarto

If youcannotnd amousehatyouaresureis compatiblewith your systemselectoneof the Generic
entries,basedn your mouses numberof buttons,andits interface.

O,

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 youhave aPS/2,USB, or Busmouseyoudonotneedto pick aportanddevice. If you have aserial
mouse choosethecorrectportanddevice thatyour serialmouseis on.

The Emulate 3 buttons checkboxallows you to usea two-button mouseasif it hadthreebuttons.In
generalthegraphicalinterface(the X Window System)s easieito usewith athree-luttonmouse If
you selectthis checkbox,you canemulatea third, "middle" button by pressingooth mousebuttons
simultaneously

Online Help Motise Configuration
Mouse Configuration @ Select the appropriate mouse for the system.
(5]
Choose the correct mouse type [ oder l
for your system. ATI Bus Mouse
v Generic
Do you have a PS/2, USB, Bus 2 Button Mouse (PS/2)
or serial mouse? (Hint: Ifthe 3 Rt siouse Gerish
connector your mouse plugs ST ———

into is round, itis a PS/2 ora RIS

Bus mouse; if rectangular, itis a Y erE——
' Len s utton Mouse (serial
USB mouse; if trapezoidal, it is

3 kil Faotse) 3 Button Mouse (USE)

Wheel Mouse (PS/2)
Try to find an exact match. Ifan Wheel Mouse (USB)
exact match cannot be found, b Genus &l

choose one which s e |

compatible with yours.
Otherwise, choose the
appropriate Generic mouse
type. de

/de)

OM1 under DOS)

dev/ttyS1 (COM2 under DOS)

COM3 under DOS)

OM4 under DOS)

[] Emulate 3 buttons

Figure 4-9. Mouse Con guration

©-

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

Jfuunihava 5 carial mauea niek 5]
[2]

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

Partitioning allows you to divide your harddrive into isolatedsectionswhereeachsectionbehaes
asits own harddrive. Partitioningis particularlyusefulif you run multiple operatingsystemslf you
arenot surehow you wantyour systemto be partitioned,readAppendixD An Introductionto Disk
Partitions for moreinformation.

Onthis screenyou canchooseo performautomaticpartitioning,or manualpartitioningusing Disk
Druid .
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Automaticpartitioningallows you to performaninstallationwithout having to partitionyour drive(s)
yourself.If you do notfeel comfortablewith partitioningyour systemijt is recommendethatyoudo
not chooseo partitionmanuallyandinsteadet theinstallationprogrampartitionfor you.

To partitionmanually choosehe Disk 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.

. reda

Online Help __ Disk Partitioning Setup

D

Disk Partitioning
Setup

One of the largest obstacles for
anew user during a Linux

installation is partitioning. Red
Hat Enterprise Linux makes this Automatic Partitioning sets partitions based on the selected
installation type. You also can customize the partitions once

process easier by providing (e e

automatic partitioning.
The manual disk partitioning tool, Disk Druid, allows you to
By selecting automatic create partitions in an interactive environment. You can set the
parttioriing, you will nof have to file System types, mount points, partition sizes, and more.

use pariitioning tools to assign @ Automatically partition

mount points, create partitions, (O Manually partition with Disk Druid
or allocate space for your

installation.

To partition manually, choose |
the Disk Druid partitioning tool.

Use the Back button to choose =
R ]

<
Figure 4-10.Disk Partitioning Setup

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

&Warning

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

The partition table on device hda was unreadab le. To create new partitions 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

Automatic partitioning allows you to have somecontrol concerningwhat datais removed (if ary)
from your system.Your optionsare:

« Removeall Linux partitions on this system— selectthis optionto remove only Linux partitions
(partitionscreatedfrom a previous Linux installation). This will not remove other partitionsyou
may have onyour harddrive(s)(suchasVFAT or FAT32 partitions).

- Remove all partitions on this system— selectthis optionto remove all partitionson your hard
drive(s) (this includespartitions createdby 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 use existing fr ee space— selectthis option to retainyour currentdata
andpartitions,assuming/ou have enoughfree spaceavailableon your harddrive(s).

Online Help Automatic Parttioning

Automatic Partitioning

Autamanicpanitioning allaws Before automatic partitioning can be set up by the

you to have some control installation program, you must choose how to use
conceming what data is ., the space on your hard drives.
removed (if any) from your
system. | want to have automatic partitioning:

® Remove all Linux partitions on this system
To remove only Linux partitions © Remove all partitions on this system
(paritions created from a © Keep all panitions and use existing free space
previous Linux installation),
select Remove all Linux Select the drive(s) to use for this installation
BRI IS EyStal: hda 6150 MB WDC AC264008
To remove all partitions on your
hard drive(s) (this includes
pariitions created by other
operating systems such as Review (and modify if needed) the partitions created

Windows 95/98/NT/2000),
select Remove all partitions.
on this system.

B[S

Figure 4-11.Automatic Partitioning

Using your mouse,choosethe hard drive(s) on which you want Red Hat EnterpriseLinux to be
installed.If you have two or moreharddrives,you canchoosewhich harddrive(s)shouldcontainthis
installation.Unselectedharddrives,andary dataonthem,arenottouched.

; 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 andmale ary necessarghangego the partitionscreatedoy automaticpartitioning,select
the Review option. After selectingReview andclicking Next to move forward, the partitionscreated
for youin Disk Druid appearYoucanmake modi cationsto thesepartitionsif they donotmeetyour

needs.

Click Next onceyou have madeyour selectiondo proceed.

4.17. Partitioning Your System

If you choseautomaticpartitioninganddid not selectReview, skip aheadto Section4.19 Network
Con guration.

If you choseautomaticpartitioningandselectedReview, you caneitheracceptthe currentpartition
settings(click Next), or modify the setupusingDisk Druid , themanualpartitioningtool.

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

' ; 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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Figure 4-12.Partitioning with Disk Druid on x86 and AMD64 Systems
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Figure 4-13.Partitioning with Disk Druid on Itanium Systems

The partitioningtool usedby the installationprogramis Disk Druid . With the exceptionof certain
esotericsituations Disk Druid canhandlethe partitioningrequirementsor atypical installation.

4.17.1. Graphical Display of Hard Drive(s)
Disk Druid offersagraphicalrepresentationf your harddrive(s).

Usingyour mouse click onceto highlighta particular eld in the graphicaldisplay Double-clickto
editanexisting partitionor to createa partitionout of existing freespace.

Above the display you canreview the Drive name(suchas/de//hda),the Geom (which shaws the
harddisk's geometryandconsistsof threenumbersepresentinghe numberof cylinders,headsand
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sectorsasreportedby the harddisk), andthe Model of the harddrive asdetectedy theinstallation
program.

4.17.2. Disk Druid's Buttons

Thesebuttonscontrol Disk Druid' s actions.They areusedto changethe attributesof a partition (for

examplethe le systentypeandmountpoint) andalsoto createRAID devices.Buttonsonthisscreen
arealsousedto acceptthe changes/ou have made,or to exit Disk Druid . For further explanation,
take alook at eachbuttonin order:

- New: Usedto request new partition. Whenselecteda dialogbox appearsontaining elds (such
asmountpointandsize)thatmustbe lled in.

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

You canalsoeditfree spaceasrepresenteth thegraphicaldisplayto createa new partitionwithin
that space Either highlight the free spaceandthenselectthe Edit button, or double-clickon the
freespaceo editit.

- To make a RAID device, you must rst create(or reuseexisting) software RAID partitions.Once
you have createdwo or more software RAID partitions,selectMake RAID to join the software
RAID partitionsinto a RAID device.

- Delete Usedto remove the partitioncurrentlyhighlightedin the Curr ent Disk Partitions section.
Youwill beasledto con rm thedeletionof ary partition.

- Reset Usedto restoreDisk Druid to its original state All changesnadewill belostif you Reset
the partitions.

- RAID: Usedto provide redundang to ary or all disk partitions.It shouldonly be usedif youhave
experienceusing RAID. To readmoreaboutRAID, referto the RedHat EnterpriseLinux System
Administation Guide

To male a RAID device, you must rst createsoftware RAID partitions.Onceyou have created
two or more software RAID partitions,selectRAID to join the software RAID partitionsinto a
RAID device.

« LVM: Allows youto createanLVM logical volume.Therole of LVM (Logical VolumeManager)
is to presenta simplelogical view of underlyingphysicalstoragespace suchasa harddrive(s).
LVM managesndividual physicaldisks— or to be moreprecise theindividual partitionspresent
onthem.It shouldonly be usedif youhaveexperienceusingLVM. To readmoreaboutLVM, refer
to the RedHat EnterpriseLinux SystemAdministation Guide Note,LVM is only availablein the
graphicalinstallationprogram.

To createanLVM logical volume,you must rst createpartitionsof type physicalvolume(LVM).
Onceyou have createdone or more physicalvolume (LVM) partitions,selectLVM to createan
LVM logical volume.

4.17.3. Partition Fields

Above the partition hierarchyarelabelswhich preseninformationaboutthe partitionsyou arecreat-
ing. Thelabelsarede ned asfollows:

- Device: This eld displaysthepartition's device name.

« Mount Point/RAID/V olume: A mountpointis thelocationwithin thedirectoryhierarchyatwhich
avolumeexists;thevolumeis "mounted”atthis location.This eld indicateswherethepartitionis
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mountedIf apartition exists, but is not set,thenyou needto de ne its mountpoint. Double-click
onthepartitionor click the Edit button.

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

- Format: This eld shavsif the partitionbeingcreatedwill beformatted.

. Size(MB): This eld shavsthepartition's size(in MB).

- Start: This eld shavsthecylinder onyourharddrive wherethe partitionbegins.
- End: This eld shawvsthecylinder onyour harddrive wherethe partitionends.

Hide RAID device/LVM Volume Group members Selectthis optionif you do not wantto view
ary RAID device or LVM VolumeGroupmemberghathave beencreated.

4.17.4. Recommended Partitioning Scheme

Unlessyouhavea reasorfor doingotherwise werecommenthatyoucreatethefollowing partitions
for Itanuim systems:

A /boot/efi/ partition (100 MB minimum)— the partition mountedon /boot/efi/ contains
all theinstalledkernelstheinitrd imagesandELILO 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 partitionsare usedto supportvirtual memory In
otherwords, datais written to a swap partition whenthereis not enoughRAM to storethe data
your systemis processinglf you areunsureaboutwhatsizeswap partitionto createmale it twice
theamountof RAM onyour machine(but no largerthan2 GB). It mustbe of type swap.

()

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 (exceptthosestoredin /boot/efi/ ) areon theroot partition. It mustbe of type
ext3 or ext2.

« A ar/ partition(3.0GB or larger)— the/var/  partitionis wherevariabledata les arewrit-
ten. This includesspool directoriesand les, administratie and logging data,andtransientand
temporary les. Updatesthat are appliedto Red Hat EnterpriseLinux arewritten to the /var/
partition.

Unlessyouhavea reasorfor doingotherwise werecommenthatyoucreatethefollowing partitions
for x86 and AMDG64 systems

- A swappartition (atleast256 MB) — swap partitionsareusedto supportvirtual memory In other
words, datais written to a swap partition whenthereis not enoughRAM to storethe datayour
systemis processinglf you areunsureaboutwhatsize swap partitionto create male it twice the
amountof RAM onyour machine put no morethan2048MB (or 2 GB). It mustbe of type swap.

For example,if youhave 1 GB of RAM or less,your swap partition shouldbe at leastequalto the
amountof RAM onyour systemupto two timesthe RAM. For morethan1 GB of RAM, 2 GB of
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swapis recommendedCreatinga large swap spacepartition canbe especiallyhelpful if you plan
to upgradeyour RAM atalatertime.

()

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(100 MB) — the partition mountedon /boot/  containsthe operatingsystem
kernel(which allows your systemto boot RedHat EnterpriseLinux, alongwith les usedduring
the bootstrapgprocessDueto thelimitations of mostPC BIOSes creatinga small partitionto hold
theseles is agoodidea.For mostusersa 100MB bootpartitionis sufcient.

@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
setupall les (exceptthosestoredin /boot ) areontheroot partition.

A 350MB partitionallows you to install a minimal installation,while a 5.0 GB root partitionlets
you performafull installation,choosingall packagegroups.

- A /var/ partition(3.0GB or larger)— the/var/  partitionis wherevariabledata les arewrit-
ten. This includesspool directoriesand les, administratie and logging data,and transientand
temporary les. Updatesthat are appliedto Red Hat EnterpriseLinux are written to the /var/
partition.

4.17.5. Adding Partitions
To adda new partition,selectthe New button. A dialogbox appeargreferto 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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Add Partition
Mount Point: |
File System Type ‘ ext3 "
hda 6150 MB WDC AC26400B

Allowable Drives

Size (MB): 100

Additional Size Options
@ Fixed size

O Fill all space up to (M) 1
O Fill to maximum allowable size

[] Force to be a pimary partition

oo

Figure 4-14.Creating a New Partition

Mount Point: Enterthe partitions mountpoint. For example,if this partition shouldbe the root
partition,enter/ ; enter/boot for the/boot partition,andsoon. You canalsousethepull-dowvn
menuto choosethe correctmountpoint for your partition.

File SystemType: Usingthepull-dovn menu,selectheappropriatele systentypefor this parti-
tion. For moreinformationon le systemtypes,referto Section4.17.5.1File SystenTypes

Allowable Drives This eld containsa list of the harddisksinstalledon your system.If a hard
disk's box is highlighted,thena desiredpartition can be createdon that hard disk. If the box is

notchecled, thenthepartitionwill never be createcbnthatharddisk. By usingdifferentcheckbox
settingsyou canhave Disk Druid placepartitionswhereyou needthem,or let Disk Druid decide
wherepartitionsshouldgo.

Size(MB): Enterthesize(in megabytespf thepartition.Note,this eld startswith 100MB; unless
changedpnly a100MB partitionwill becreated.

Additional SizeOptions: Choosevhetherto keepthispartitionata x edsize,to allow it to "grow"
(Il uptheavailableharddrive space}o acertainpoint, or to allow it to grow to Il ary remaining
harddrive spaceavailable.

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

Forceto be a primary partition : Selectwhetherthe partition you are creatingshouldbe one of
the rst four partitionsontheharddrive. If unselectedthe partitionis createdasalogical partition.
Referto SectionD.1.3Partitionswithin Partitions— An Overviev of ExtendedPartitions, for more
information.

OK: SelectOK onceyou aresatis edwith thesettingsandwish to createthe partition.
Cancel SelectCancelif you do notwantto createthe partition.

4.17.5.1. File System Types

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

« ext2— An ext2 le systemsupportsstandardJnix le types(regular les, directoriessymbolic
links, etc).It providestheability to assignong le namesupto 255characters.

+ ext3 — The ext3 le systemis basedon the ext2 le systemand hasone main advantage—
journaling.Usingajournaling le systenreducegime spentrecoveringa le systemafteracrash
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asthereis noneedtofsck 2the le systemTheext3 le systemis selectedy defaultandis highly
recommended.

- physical volume (LVM) — Creatingone or more physicalvolume (LVM) partitionsallows you
to createanLVM logical volume.LVM canimprove performancevhenusingphysicaldisks. For
moreinformationregardingLVM, refer to the RedHat EnterpriseLinux SystemAdministation
Guide

- software RAID — Creatingtwo or moresoftware RAID partitionsallows you to createa RAID
device. For more information regarding RAID, refer to the chapterRAID (RedundantArray of
Independenbisks)in the RedHat EnterpriseLinux SystenAdministation Guide

+ swap— Swap partitionsare usedto supportvirtual memory In otherwords, datais written to a
swap partitionwhenthereis notenoughRAM to storethe datayour systemis processingReferto
the RedHat EnterpriseLinux SystenmAdministation Guidefor additionalinformation.

- vfat — The VFAT le systemis aLinux le systemthatis compatiblewith Microsoft Windows
long lenamesontheFAT le systemThis le systemmustbe usedfor the/boot/efi/ partition
on ltanuimsystems.

4.17.6. Editing Partitions
To editapartition, selectthe Edit buttonor double-clickon the existing 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 Delete button. Con rm the
deletionwhenprompted.

For furtherinstallationinstructiondor x86 andAMD64 systemsskipto Sectiord.18x86andAMD64
BootLoaderCon guration

For furtherinstallationinstructionsfor Itaniumsystemsskip to Section4.19NetworkCon guration

4.18. x86 and AMD64 Boot Loader Con guration

To bootthe systemwithout a boot diskette, you usually needto install a bootloader A bootloader
is the rst softwareprogramthatrunswhena computerstarts.lt is responsibldor loadingandtrans-
ferring controlto the operatingsystemkernelsoftware. The kernel,in turn, initializes the restof the
operatingsystem.

The x86-basednstallationprogramprovidestwo bootloadersfor you to choosefrom, GRUB and
LILO.On AMD64-basedsystemspnly the GRUB bootloaderis provided.

2. Thefsck applicationis usedto checkthe le systemfor metadataonsisteng 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 operatingsystemsaswell as proprietaryoperatingsystemswith
chain-loadingthe mechanisnfor loadingunsupporte@peratingsystemssuchasDOS or Windows,
by loadinganothemootloader).

LILO (LInux LOader)is aversatilebootloaderfor Linux. It doesnotdependnaspeci ¢ le system,
canbootLinux kernelimagesrom oppy diskettesandharddisks,andcanevenboototheroperating
systems.

' ; Note

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

. redhay]
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Figure 4-15.Boot Loader Con guration

If you do not wantto install GRUB asyour boot loader click Changeboot loader. You canthen
chooseo install LILO or choosenotto installabootloaderatall.

If you alreadyhave abootloaderthatcanbootRedHat EnterpriseLinux anddo notwantto overwrite
your currentbootloader chooseDo not install a boot loader by clicking onthe Changeboot 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 operatingsystemsThe parti-
tion holdingthe systems root le systemwill have a Label of Red Hat Enterprise Linux (for
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GRUB) orlinux (for LILO). Otherpartitionsmayalsohave bootlabels.To addor changehebootla-
belfor otherpartitionsthathave beendetectedy theinstallationprogram click onceon the partition
to selectit. Onceselectedyou canchangehebootlabelby clicking the Edit button.

SelectDefault besidethepreferredbootpartitionto chooseyour default bootableOS. Youwill notbe
ableto move forwardin theinstallationunlessyou choosea default 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.

Bootloadermpasswerdsprovide asecuritymechanisnin anervironmentwherephysicalaccesso your
seneris available.

If you areinstalling a boot loader you should createa passverd to protectyour system.Without
a bootloaderpassword, userswith accesgo your systemcan passoptionsto the kernelwhich can
compromiseyour systemsecurity With a bootloaderpasswerd in place,the passwrd must rst be
enteredbeforeselectingary non-standardootoptions.

If you chooseto usea bootloaderpasswerd to enhanceyour systemsecurity be sureto selectthe
checkboxabeledUsea boot loader passvord.

Onceselectedenterapassvwerd andcon rm it.

To con gure moreadwancebootloaderoptions,suchaschangingthe drive orderor passingoptions
to thekernel,be sureCon gur e advancedboot loader options is selecteeforeclicking Next.

4.18.1. Advanced Boot Loader Con guration

Now thatyou hase chosenwhich bootloaderto install, you canalsodeterminewhereyou wantthe
bootloaderto beinstalled.You mayinstall thebootloaderin oneof two places:

« Themasterbootrecord(MBR) — This is the recommendegblaceto install a bootloader unless
the MBR alreadystartsanotheroperatingsystemoader suchasSystemCommanderThe MBR is
aspecialareaon your harddrive thatis automaticallyloadedby your computers BIOS, andis the
earliestpoint at which the bootloadercantake control of the boot processlf youinstallit in the
MBR, whenyour machineboots,GRUB (or LILO) will presenta bootprompt.You canthenboot
RedHat EnterpriseLinux or ary otheroperatingsystemthatyou have con gured the bootloader
to boot.

- The rst sectorof your boot partition — This is recommendedf you are alreadyusing another
boot loaderon your system.In this case,your otherboot loaderwill take control rst. You can
thencon gure thatbootloaderto startGRUB (or LILO), whichwill thenbootRedHat Enterprise
Linux.
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Online Help Advanced Boot Loader Configuration
Install Boot Loader record on:
Advanced Boot ® /dev/hda Master Boot Record (MER)
Loader Conﬁg uration () Jdev/hdal First sector of boot partition
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loaderto be installed. If your
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SCS| adapters or both SCSI

and IDE adapters and want to

boot from the SCSI device.

s

Figure 4-16.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 your systemwill useonly RedHat EnterpriseLinux, you shouldchoosehe MBR.

Click theChangeDrive Order buttonif youwould like to rearrangehe drive orderor if your BIOS
doesnot returnthe correctdrive order Changingthe drive ordermay be usefulif you have multiple
SCSladaptersor both SCSlandIDE adaptersandyou wantto bootfrom the SCSldevice.

TheForce LBA32 (not normally required) optionallows you to exceedthe 1024 cylinder limit for

the/boot/  partition.If you have asystemwhich supportghe LBA32 extensionfor bootingoperating
systemsabove the 1024 cylinder limit, andyou wantto placeyour /boot/  partition above cylinder
1024,you shouldselectthis option.

©-

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 MB®4-c. ht ml

To add default optionsto the boot command,entertheminto the Kernel parameters eld. Any
optionsyou enterarepassedo the Linux kernelevery timeit boots.
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4.18.2. Rescue Mode

Rescuenodeprovidestheability to bootasmallRedHat Enterprise_inux ervironmententirelyfrom
a diskette, CD-ROM, or someotherboot methodinsteadof the systems hard drive. Theremay be
timeswhenyou areunableto getRedHat EnterpriseLinux runningcompletelyenoughto accessles
onyour systems harddrive. Usingrescuemode,you canaccesshe les storedonyour systems hard
drive, evenif you cannotactuallyrun RedHat EnterpriseLinux from thatharddrive. If you needto
userescuenode thereareseveral optionsavailableto you.

- Usingthe CD-ROM to bootan x86 or AMD64 systemtypelinux rescue attheinstallation
bootprompt.ltaniumusersshouldtypeelilo  linux  rescue to enterrescuemode.

By bootingyour systemfrom aninstallationboot diskette madefrom the bootdisk.img ~ image.
This methodrequiresthat the Red Hat EnterpriseLinux CD-ROM #1 be insertedas the rescue
image or that the rescueimage be on the hard drive as an ISO image.Onceyou have booted
usingthis diskette,typelinux  rescue attheboot: prompt.ltaniumusersshouldtypeelilo
linux rescue toenterrescuemnode.

For additionalinformation,referto the RedHat EnterpriseLinux SystemAdministation Guide

4.18.3. Alternative Boot Loader s
If youdo notwish to useabootloader you have severalalternatves:

LOADLIN

You canload Linux from MS-DOS.Unfortunately this requiresa copy of the Linux kernel(and
aninitial RAM disk, if you have a SCSladapter}o be availableon an MS-DOS partition. The
only way to accomplistthis is to bootyour RedHat EnterpriseLinux systemusingsomeother
method(for example,from a boot diskette) andthencopy the kernelto an MS-DOS partition.
LOADLIN is availablefrom

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

andassociatednirror sites.

SYSLINUX
SYSLINUX is anMS-DOSprogramvery similarto LOADLIN. It is alsoavailablefrom
ftp://metalab.un c. edu/p ub/L in ux/ sy st embo ot /| oader s/

andassociatednirror sites.

Commerciabootloaders

YoucanloadLinux usingcommerciabootloaders For example,SystemCommandeandParti-
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 ¢ to SMP motherboard®nly. SMP, shortfor SymmetricMultiprocessingjs a
computerarchitectureproviding fast performanceby making multiple CPUsavailable to complete
individual processesimultaneouslymultiprocessing).

If the installationprogramdetectsan SMP motherboardn 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 bootby 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 youwill only be operatingwith a singleprocessor

Thetwo LILO entrieswill belinux andlinux-up . Thelinux entrywill bootby default. However,
if you have troublewith the SMP kernel,you canelectto bootthelinux-up  entryinstead.You will
retainall thefunctionalityasbefore,but youwill only be operatingwith a singleprocessor

4.19. Network Con guration

If you do not have a network device this screenis not shavn. Skip aheadto Section4.20 Firewall
Con guration.

. redat

Online Help Network Configuration
Network Devices
Network Conﬁgu ration Active on Boot | Device |IP/Netmask Edit
Any network devices you have stARRDIER
on the system will be
automatically detected by the
installation program and shown
in the Network Devices list.
To configure the network ks nans
device, first select the device Set the hostname:
and then click Edit. In the Edit (@® automatically via DHCP

Interface screen, you can
choose to have the IP and
Netmask information configured
by DHCP or you can enter it
manually. You can also choose
to make the device active at
boot time.

© manually

Miscellaneous Settings

Ifyou do not have DHCP client
access or are unsure as to what
i s

enctinm i mlooso =
e

Figure 4-17.Network Con guration

Theinstallationprogramautomaticallydetectsary network devicesyou have anddisplaythemin the
Network Deviceslist.
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Onceyouhave selectedanetwork device, click Edit. FromtheEdit Interface pop-upscreenyoucan
chooseo con gure thelP addresandNetmaskof thedevice via DHCP (or manuallyif DHCPis not
selectedpandyou canchooseo activatethe device atboottime. If you selectActivate on boot, your
network interfaceis startedvhenyou boot. If you do nothave DHCP client acces®or you areunsure
whatto provide here pleasecontactyour network administratar

T TR

Configure eth0 - Lite-On|LNE100TX
[[] Configure using DHCP
Activate on boot

IP Address: 192 |0 I}z ljo

Netmask: 255  |/255  .255  ||q]

| 3% cancel || o oK |

Figure 4-18.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 you have ahostnaméfully quali ed domainname)for thenetwork device, you canchooseo have
DHCP (DynamicHostCon guration Protocol)automaticallydetectit or you canmanuallyenterthe
hostnameén the eld provided.

Finally, if you enteredthe IP and Netmaskinformation manually you may also enterthe Gatavay
addressndthe Primary SecondaryandTertiary DNS addresses.

O,

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

@,

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 rewall protectionfor enhancedystemsecurity A re wall exists
betweenyour computerandthe network, anddeterminesvhich resource®n your computeremote

userson the network canaccessA properlycon gured rewall cangreatlyincreasethe securityof
your system.

. redhay

Oniine Help Firewall

A firewall can help prevent unauthorized access to your computer from the
Firewall Configuration || ouside worc. Would you ke to enable  frewal?
O N firewall

A firewall sits between your @) Eable fienall
computer and the network, and What services should be allowed to pass through the firewall?
determines which resources on
your computer remote users on I www (HTTP)
the network are able to access. O Fre
A properly configured firewall [ ssH
can greatly increase the out-of- [ Telnet
the-box security of your system. [ Mail (SMTE)
Choose the appropriate
security level for your system. Other ports
" . . 1f you would like to allow al traffic from a device, select it below.
High Security - By choosing
High Security, your system will O etho
not accept connections that are [ ethy
not explicitly defined by you. By [ eth2 =]
default, only the following
connections are allowed:
. DAIC =
L = Pl

Figure 4-19.Firewall Con guration

Choosethe appropriatesecuritylevel for your system.

No r ewall

No r ewall providescompleteaccesgo your systemanddoesno securitychecking.Security
checkingis the disablingof accesgo certainservicesThis shouldonly be selectedf you are
runningon atrustednetwork (notthe Internet)or planto do more re wall con gurationlatet

Enable r ewall

If you chooseEnable r ewall, connectionsare not acceptedoy your system(other than the
default settings)thatarenot explicitly de ned by you. By default, only connectionsn response
to outboundrequestssuchasDNS repliesor DHCP requestsareallowed. If accesgo services
runningonthis machinds neededyou canchooseo allow speci ¢ serviceshroughthe re wall.

If youareconnecting/our systento thelnternet,but donot planto runasener, thisis thesafest
choice.

Next, selectwhich servicesif ary, shouldbeallowedto passthroughthe re wall.

Enablingtheseoptionsallow the speci ed serviceso passthroughthe re wall. Note, theseservices
may not be installedon the systemby default. Make sureyou chooseto enableary optionsthatyou
mayneed.

WWW (HTTP)

TheHTTP protocolis usedby Apache(andby otherWebseners)to sene webpagedf youplan
onmakingyour Websener publicly available,enablethis option. This optionis not requiredfor

viewing pagedocally or for developingwebpagesYou mustinstall thehttpd packagef you
wantto sene webpages.
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EnablingWWW (HTTP) doesnot opena portfor HTTPS.To enableHTTPS,specifyit in the
Other ports eld.

FTP

TheFTPprotocolis usedto transferles betweemmachinenanetwork. If you planonmaking
your FTP sener publicly available,enablethis option. You mustinstall thevsftpd  packagdor
this optionto be useful.

SSH

SecureSHell (SSH)is a suite of tools for logging in to and executingcommandsn a remote
machinelf youplanto useSSHtoolsto accesyour machinethrougha re wall, enablethis op-
tion. You needto have theopenssh-server  packagenstalledin orderto accessour machine
remotely usingSSHtools.

Telnet

Telnetis a protocolfor loggingin to remotemachinesTelnetcommunicationgreunencrypted
andprovide no securityfrom network snooping Allowing incomingTelnetaccesss notrecom-
mendedTo allow inboundTelnetaccessyou mustinstall thetelnet-server package.

Mail (SMTP)

If you wantto allow incoming mail delivery throughyour rewall, so that remotehostscan
connectdirectly to your machineto deliver mail, enablethis option. You do not needto enable
thisif you collectyourmail from yourISP's senerusingPOP3or IMAP, or if youuseatool such
asfetchmail . Notethatanimproperlycon gured SMTP sener canallow remotemachinego
useyour sener to sendspam.

You canallow accesgo portswhich arenot listed hereby listing themin the Other ports eld. Use
the following format: port:protocol . For example,if you wantto allow IMAP accesghrough
your rewall, you canspecifyimap:tcp . You canalsoexplicitly specify numericports;to allow
UDP pacletson port 1234throughthe re wall, enter1234:udp . To specifymultiple ports,separate
themwith commas.

Finally, selectary devicesshouldallow accesgo your systentfor all trafc from thatdevice.

Selectingary of thesetrusteddevicesexcludesthemfrom the re wall rules.For example,if you are
runninga local network, but areconnectedo the Internetvia a PPPdialup, you canchecketh0 and
ary trafc comingfrom yourlocal network is allowed. SelectingethO astrustedmeansall trafc over
the Ethernetis allowed, but the pppOinterfaceis still rewalled. If you wantto restricttrafc onan
interface,leave it unchecled.

It is not recommendedhat you make ary device thatis connectedo public networks, suchasthe
Internet,atrusteddevice.

@,

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 urity 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
You caninstallandsupportmultiple language$or useon your system.

You mustselectalanguagedo useasthedefault languageThe default languagés the languagaused
on the systemoncethe installationis complete If you chooseto install otherlanguagesiuring this
installation,you canchangeyour default languageaftertheinstallation.

If you areonly goingto useonelanguageon your system selectingonly thatlanguagesavessigni -
cantdisk space The defaultlanguages thelanguageyou selectedo useduringtheinstallation.

@Caution

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

. redhay]

Online Help ~_Additional Language Support
. | Select the defauit language for the system: | English (USA) *
Additional Language
Support Select additional languages to install on the system
e ol
Select Al
Selecta language to use as the [ English (Great Britain)
default language. The default [ English (Hong Kong) Select Defauit Only
language will be the language [ English (india)
used on the system once [ English (reland) Reset
installation is complete. If you 11 English (New Zealand) ‘
choose to install other [J English (Philippines)
languages, itis possible to P
change the default language

after the installation, LB aa Alica

English (USA)
Red Hat Enterprise Linux can [ English (zimbabwe)
install and support several O Estonian
languages. To use more than [ Faroese (Faroe Islands)
one language on your system, [ Finnish
choose specific languages to [ French (Belgium)
be installed, or select all | |00 French (Canada)

languages to have all available

¢ [ French (France)
languages installed on the

[ French (Luxemburg)

system. e o Il

Figure 4-20.LanguageSupport Selection
To usemorethanonelanguageon your systemchoosespeci ¢ languageso beinstalledor selectall
languageso have all availablelanguagesnstalledon your RedHat Enterpriselinux system.

Usethe Resethuttonto cancelyour selectionsResettingevertsto thedefault; only thelanguageyou
selectedor useduringtheinstallationis installed.

©-

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

You cansetyour time zoneby selectingyour computers physicallocationor by specifyingyour time
zones offsetfrom UniversalTime, CoordinatedUTC).

Noticethetwo tabsatthetop of thescreer(referto Figure4-21). The rst taballows youto con gure
your time zoneby yourlocation.

Ontheinteractve map,you canalsoclick onaspeci c city, whichis markedby ayellow dot; ared X
appearsndicatingyour selection.You canalsoscroll throughalist andchoosea time zone.

Thesecondaballows you to specifya UTC offset. The tabdisplaysa list of offsetsto choosefrom,
aswell asanoptionto setdaylightsaving time.

Online Help Time Zone Selection

Location | UTC Offset

Time Zone Selection

You can set your time zone
either by selecting your
computer's physical location, or
by your time zone's offset from
Universal Time, Coordinated.
(also known as UTC).

Notice the two tabs at the top of
the screen. The first tab offers
you the ability to configure by
location.

From the interactive map, you [<ocaon [pescription &
can click on a specific city, as mec |
indicated by the yellow dots, | America/Nassau \D
and a ed X will appear atyour |
selection. America/Nipigon Eastem Time - Ontario & Quebec - places that did (|

| AmericaNome Alaska Time - west Alaska __|
You can also scroll through the [x z I ]

nd choose your

Figure4-21.Con guring the Time Zone

[ System clock uses UTC

OnbothtabsyoucanselectSystemClock usesUTC. Pleaseselectthisif you know thatyour system
is setto UTC.

@,

To change your time zone con gur ation after you have completed the installation, use the Time and
Date Properties 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 Properties Tool as a text-based application, use the command
timeconfig

4.23. Set Root Password

Settingup a root accountand passverd is one of the mostimportantstepsduring your installation.
Your root accountis similar to the administratoraccountusedon Windovs NT machinesThe root
accounts usedto install packagesypgradeRPMs,andperformmostsystemmaintenancelogging
in asroot givesyou completecontrol over your system.
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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.

. redhay]

Online Help Set Root Password

Set Root Password C} Enter the root (administrator) password for the system.

Root Password: | e
Use the root account ony for
administration. Once the Confim: [ -
installation has been completed,
create a non-root account for your
general use and su - o gain root
access when you need to fix
something quickly. These basic
rules will minimize the chances of
atypo orincorrect command
doing damage to your system.

Figure 4-22.Root Passvord

Usetheroot accountonly for systemadministration Createa non-rootaccountfor your generaluse
andsu - torootwhenyouneedto x somethingyuickly. Thesebasicrulesminimizethe chance®f
atypo or anincorrectcommandioingdamageo your system.

@

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

Theinstallationprogrampromptsyou to seta root passverd® for your system.You cannotproceedo
the next stege of the installation processwithoutenteringa root passwod.

The root passverd mustbe at leastsix characterdong; the passverd you type is not echoedto the
screenYoumustenterthepasswerd twice; if thetwo passwrdsdonotmatch theinstallationprogram
asksyouto enterthemagain.

You shouldmale theroot passwerd somethingyou canrememberbut not somethinghatis easyfor

someonelseto guessYournameyour phonenumbergwerty passwod, root, 123456 andanteater
areall examplesof badpasswerds.Good passverdsmix numeralswith upperandlower caseletters
anddo not containdictionarywords: Aard387varkor 420BMttNT, for example.Remembethatthe

3. A rootpasswerd is theadministratve passverd for your RedHat EnterpriseLinux system.You shouldonly
log in asroot whenneededor systemmaintenanceThe root accountdoesnot operatewithin the restrictions
placedon normaluseraccountssochangesnadeasroot canhave implicationsfor your entiresystem.
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passwerd is case-sensite. If youwrite down your passverd, keepit in a secureplace.However, it is
recommendethatyou do notwrite down this or ary passverd you create.

' ; Note

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

@

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

Type the redhat-config-ro otp assword 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 beenselectecandcon gured for formatting,you arereadyto selectpack-
agesfor installation.

First, a screerappearshatdetailsthe default packagesetfor your RedHat EnterpriseLinux installa-
tion. This screervariesdependingn the versionof RedHat EnterpriseLinux you areinstalling.

. redat

Online Help Package Defaults
Package Installation The default installation environment Includes our recommended
package selection, including:
Defaults

Desktop shell (GNOME)
Administration Tools
Server Configuration Tools
‘Web Server

The installation program
automatically chooses package

groups to be installed on the Windows File Server (SME)
system.
After installation, additional software can be added or removed
Select Accept the current using the ‘redhat-config-packages' tool.
package list to accept the default
package groups and to continue If you are familiar with Red Hat Enterprise Linux AS, you may

have speciic packages you would like to install or avoid

with the installation process.
P installing. Check the bax below to customize your installation.

Select Customize the set of
packages to be installed if you
wish to select different or
additional package groups.

® Accept the current package list

O Customize the set of packages to be installed

&3 Hid

[ Release Notes 4 Back I

Figure 4-23.Default PackageList Con rmation

To customizeyour packagesetfurther selectCustomizethe setof packagesto be installed option
onthescreenClicking Next takesyou to the PackageGroup Selectionscreen.

If you chooseo accepthe currentpackagédist, skip aheado Section4.25Preparingto Install.
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Youcanselectpackageroupswhich groupcomponentsogetheraccordingo function(for example,
X Window SystemandEditors), individual packagespr a combinatiorof 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 ¢ support for their systems.

To selectacomponentglick onthe checkboxbesidet (referto Figure4-24).

Onlnekelp

Package Group
Selection

Select the package (application)
groups that you want to install. To
select a package group, click on
the check box beside it.

Once a package group has been
selected, click on Details to view
which packages will be installed
by default and to add or remove
optional packages from that
group.
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Pa(kage Group Selection

l X Window System [34736] Details

%] Installthis group of packages to use the base graphical (X)
Jy‘ userinterface.

GNOME Desktop Environment [34/34]  Details

,ve GNOME is a powerful, graphical user interface which ‘
‘z includes a panel, desktop, system icons, and a graphical
file manager. |
[] KDE Desktop Environment 101151
KDE is a powerful, graphical user interface which includes |
{15 apanel, desktop, system Icons, and a graphical file

manager.
|
Applications
Editors 34

Detals |

Sometimes called text editors, these are programs that
Q‘ﬁ allow you to create and edit files. These include Emacs and
Vie

[] Engineering and Scientific 171
This group includes packages for performing mathematical |

<. and sciemtific computations and plotting, as well as unit
conversion. =

Total install size: 1,963M

Figure 4-24.PackageGroup Selection

Selecteachcomponentyou wish to install. SelectingEverything (at the end of the componentist)

installsall packagesncludedwith RedHat EnterpriseLinux.

Onceapackagagrouphasbeenselectedglick on Detailsto view which packagesvill beinstalledby

default, andto addor remove optionalpackages$rom thatgroup.
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A package group can have both Base and Optional package members. Base
packages are always selected as long as the package group is selected.

Select the optional packages to be installed:

Optional Packages .
[ZEmacs - The GNU Emacs text editor.

iedit - A GUI text editor for systems with X and Motif.

vim-enhanced - A version of the VIM editor which includes recent enhancements.
[J XEmacs - The XEmacs text editor.

Total install size: 1,963M

Figure 4-25.PackageGroup Details

4.25. Preparing to Install

A screerpreparingyou for theinstallationof RedHat EnterpriseLinux now appears.

For your referencea completelog of your installationcanbe found in /root/install.log once
you rebootyour 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 installation process pressyour computers Resetbutton or usethe [Control]-[Alt]-
[Delete]key combinatiorto restartyour machine.

4.26. Installing Packages

At this pointthereis nothingleft for youto dountil all the packagesave beeninstalled. How quickly
this happenslepend®n the numberof packageyou have selectecandyour computers speed.

4.27. Video Card Con guration
Theinstallationprogramnow presents list of videocardsfor you to chooserom.

If you decidedto install the X Window Systempackagesyou now have the opportunityto con gure
an X sener for your system.If you did not chooseto install the X Window Systempackagesskip
aheado Section4.25Preparingto Install.

If yourvideo carddoesnot appearn thelist (referto Figure4-26), X may not supportit. However,
if you have technicalknowvledge aboutyour card, you may chooseUnlisted Card and attemptto
con gure it by matchingyour cards videochipsetwith oneof theavailableX seners.
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. redhay]

Online Help __ Graphical Interface (X) Configuration
11 In most cases, the video hardware can be automatically detected. If
: the detected seftings are not correct for the hardware, select the

Graphical Interface dine

x) Conﬁguratlon ATI Mach64 VT (264VT) [=]

ATI Mobility FireGL 7800

Although the installation ATI Radeon (generic)

program probes to determine ATI Radeon 32 DDR (AGP)

the best video card for your ATI Radeon 32 SDR (AGP) D
system, you can choose ATI Radeon 64 DDR (AGP)

another video card if needed. R TR

ATI Radeon 7200
Once you have selected your

5 ATI Radeon 7500
video card, choose the amount
ATI Radeon 8500
ATI Radeon 8500LE

of video RAM present on your
card.
ATI Radeon 9000

IFyou decide that the values ATI Radeon 9000 Pro
you have selected are incorrect, ATI Radeon 9100
use the Restore original ATI Radeon 9500
values button to return to the | ATI Radeon 9500 Pro
suggested probed settings. Ayt oy
Video card RAM 64 MB *|  [Restore original values |

You can also choose to Skip X (<
[ skip X configuration

Figure 4-26.Video Card Setup

Next, enterthe amountof video memoryinstalledon your video card. If you are not sure,please
consultthe documentatioraccompaying your video card. You will not damageyour video cardby
choosingnorememorythanis available,but the X sener maynot startcorrectlyif youdo.

If youdecidethatthevaluesyou have selectedareincorrect,you canclick theRestore original values
buttonto returnto the suggestedettings.

YoucanalsoselectSkip X Con guration if youwould rathercon gure X aftertheinstallationor not
atall.

O,

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,you mustcon gure your monitorandcustomizeyour X settings.
To skip X con guration,goto Sectiord.29Installation Complete

4.28.1. Con guring  Your Monitor

Theinstallationprogrampresents/ou with a list of monitorsto selectfrom. From this list, you can
eitherusethemonitorthatis automaticallydetectedor you, or chooseanothemonitor

; 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 youseleciaGenericCRT or GenericLCD monitor, theinstallationprogram
suggesthorizontalandverticalsyncrangesThesevaluesaregenerallyavailablein thedocumentation
which accompaniegour monitor, or from your monitor's vendoror manufcturer;pleasecheckyour
documentatiotio make surethesevaluesaresetcorrectly

@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.

. redat

Online Help Mornitor Configuration
2] In most cases, the monitor can be automatically detected. If the
detected settings are not correct for the monitor, select the right

Monitor Configuration | | settings.

¥ Unprobed Monitor

The installation program was Unprobed Monitor

not able to properly detect your

o . > Generic LCD Display
monitor. You can either |
proceed with the currect - Genedé., CRT, Dksplay

selection or select a monitor b..AD)
that best matches the model P AoC
attached to this system. b AST

k> AT&T
You may also enter the I> Aamazing

horizontal and vertical
synchronization ranges for your
monitor. These values can be
found in the documentation for

b Acer
L1 b Action Systems, Inc.
b Actx

your display. Be careful when idvdae

entering these values; if you - Al

enter values that fall outside the || | P Bridge

capabilities ofyour equipment, | | b Bus Computer Systems

you can cause damage to your P CTX I3}
display. Only enter numbersin || konzontal Sync: [31.537.9 | kiz

these fialds if the valuas in vour | [¥] i
Ere el venlsie om0 e
& <

Figure 4-27.Monitor Selection
Thehorizontalandverticalrangeghatthe installationprogramsuggestgor the selectednonitorare
alsodisplayedbelon thelist of monitors.

If you decidethatyour monitor selectionor the horizontalandvertical rangesareincorrect,you can
click theRestore original valuesbuttonto returnto the original suggestedettings.

Click Next whenyou have nished con guring your monitor

4.28.2. Custom Con guration
Choosehe correctcolor depthandresolutionfor your X con guration.

You canalsochoosevhetheryou wantto bootyour systeminto a graphicalor text environmentonce
the installationis complete.Unlessyou have specialneeds,bootinginto a graphicalenvironment
(similar to a Windows ervironment)is recommendedf you chooseo bootinto atext ervironment,
acommandprompt(similarto aDOSernvironment)appears.
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Online Help — Customize Graphical Configuration

Customize Graphics
Configuration

Choose the correct color depth
and resolution for your X
configuration.

Color Depth is the number of
distinct colors that can be o =
represented by a piece of
hardware or software.

Screen Resolution is the the

number of dots (pixels) on the Color Depth: Screen Resolution;
entire screen. True Color 24 Bit) ~ 800X600 x

You may also be able to

choose whether you want to

boot your systeminto a

graphical or text environment

once Red Hat Enterprise Linux

is installed. Unless you have

Figure 4-28.X Customization

©-

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
CongratulationsYour RedHat Enterpriselinux 3 installationis now complete!

The installationprogrampromptsyou to prepareyour systemfor reboot. Remembeto remove ary
installationmedia(diskettein the diskette drive or CD in the CD-ROM drive) if they arenot ejected
automaticallyuponreboot.

After your computers normal power-up sequencéascompletedthe graphicalbootloaderprompt
appearstwhich you cando ary of thefollowing things:

+ PresgEnter]— causeshedefault bootentryto bebooted.

- Selecta boot label, followed by [Enter] — causeghe boot loaderto boot the operatingsystem
correspondingdo the bootlabel. (Presg?] or [Tab]atLILO' s text modebootloaderpromptfor a
list of valid bootlabels.)

- Do nothing— after the boot loaders timeout period, (by default, ve seconds}he bootloader
automaticallybootsthe default bootentry

Do whateveris appropriateo bootRedHat EnterpriseLinux. Oneor morescreensf messageshould
scrollby. Eventually alogin:  promptor a GUI login screen(if youinstalledthe X Window System
andchoseto startX automatically)appears.



Chapter 4. Installing Red Hat Enterprise Linux 55

The rst timeyoustartyour RedHat EnterpriseLinux machinen runlevel 5 (thegraphicakunlevel),
the SetupAgent is presentedwhich guidesyou throughthe RedHat EnterpriseLinux con guration.
Using this tool, you cansetyour systemtime anddate,install software, registeryour machinewith
RedHat Network, andmore.The Setup Agent letsyou con gure your ervironmentat the beginning,
sothatyou cangetstartedusingyour RedHat EnterpriseLinux systemquickly.

If you arenot surewhatto do next, we suggest/ou begin with the otherRed Hat EnterpriseLinux
manualsavailableonline or on the RedHat EnterpriseLinux DocumentatiorCD includedwith your
RedHat EnterpriseLinux product.

HTML, PDF, andRPM versionsof the manualsareavailableon the RedHat EnterpriseLinux Docu-
mentationCD andonlineat http://wwwredhat.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 nalized. They can be found on the Red Hat Enterprise Linux CD #1 and online at
http://www.redhat.com/docs/.

If youareamoreexperiencediserlooking for informationon administratiortopics,youmay nd the
RedHat EnterpriseLinux RefeenceGuideto bemorehelpful.

For anoverview of systemadministrationreferto the RedHat EnterpriseLinux Introductionto Sys-
temAdministation If you arelooking for informationon systemcon guration,youmay nd theRed
Hat EnterpriseLinux SystemAdministation Guideto be helpful.

If you arelooking for informationon securingyour system refer to the RedHat EnterpriseLinux
SecurityGuide

Do notforgetto registerfor thebene tsyouareentitledto asa RedHat customerRegistrationenables
accesdo the RedHat Servicesyou have purchasedsuchastechnicalsupportandRedHat Network.

To registeryour product,go to:

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

4.30. Itanium Systems — Booting Your Machine and Post-Installation
Setup
This sectiondescribediow to bootyour Itaniuminto RedHat EnterpriseLinux andhow to setyour

EFI consolevariablessothatRedHat EnterpriseLinux is automaticallypbootedwhenthe machineis
poweredon.

After you rebootyour systemat the endof the installationprogram,type the following commando
bootinto RedHat EnterpriseLinux:

elilo

After youtypeelilo ,thedefaultkernellistedin 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/efilelilo.conf after the ello  command.For example, to load the kernel named
linux , type:
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elilo linux

If you do notknow the namesof the installedkernels,you canview the /boot/efi/elilo.conf
le in EFlwith thefollowing instructions:

1. At the Shell prompt, changedevices to the systempartition (mountedas /boot/efi in
Linux). For example,if fsO is thesystembootpartition,typefsO: atthe EFI Shellprompt.

2.Typels atthefs0:\> tomake sureyouarein thecorrectpartition.
3. Thentype:
Shell  type elilo.conf

This commanddisplaysthe contentsof the con guration le. Eachstanzacontainsa line be-
ginningwith label followed by alabelnamefor thatkernel. The labelnameis whatyou type
afterelilo  to bootthedifferentkernels.

4.30.1. Post-Installation Boot Loader Options

In additionto specifyinga kernelto load, you canalsoenterotherbootoptionssuchassingle  for
singleusermodeor mem=1024Mo force RedHat EnterpriseLinux to use1024MB of memory To
passoptionsto the bootloader enterthe following atthe EFI Shellprompt(replacelinux  with the
labelnameof thekernelyouwantto bootandoption  with the bootoptionsyou wantto passo the
kernel):

elilo linux  option

4.30.2. Booting Red Hat Enterprise Linux Automaticall y

After installingRedHat EnterpriseLinux you cantypeelilo  andary bootoptionsatthe EFI Shell
prompteachtime you wish to boot your Itanium system.However, if you wish to con gure your
systemto bootinto Red Hat EnterpriseLinux automatically you needto con gure the EFI Boot
Manager.

To con gure the EFI Boot Manager (mayvary slighly dependingon your hardware):

1. BoottheltaniumsystemandchooseBoot option maintenancemenufromtheEFI Boot Man-
agermenu.

2.ChooseAdd a Boot Option from the Main Menu.
3. Selectthe systempartitionthatis mountedas/boot/efi/ in Linux.
4. Selecttheelilo.efi le.

5. At the Enter New Description: prompt, type Red Hat Enterprise Linux 3, or
ary namethatyou wantto appeaon the EFI Boot Manager menu.

6.At theEnter Boot Option Data Type prompt,enterN for No Boot Option if you do not
wantto passoptionsto the ELILO bootloader This optionworksfor mostcaseslf youwantto
passoptionsto the bootloader you cancon gure it in the/boot/efi/elilo.conf con gu-
ration le instead.

7. AnswerYes to the Save changes to NVRAMprompt. This returnsyou to the EFl Boot
Maintenance Manager menu.

8. Next, you want to malke the Red Hat Enterprise Linux 3 menuitem the default. A list of
boot optionsappearsMove the Red Hat Enterprise Linux 3 menuitem up to the top of the
list by selectingit with the arrov keys andpressinghe [u] key to move it up thelist. You can
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move itemsdown thelist by selectingt andpressinghe[d] key. After changinghebootorder
chooseSave changesto NVRAM . ChooseExit to returnto the Main Menu.

9. Optionally you canchangeo boottimeoutvalueby choosingSetAuto Boot TimeOut => Set
Timeout Value from the Main Menu.

10.Returnto the EFl Boot Manager by selectingExit.

4.30.2.1. Using a Startup Script

It is recommendedhat you con gure the ELILO Boot Managerto boot Red Hat EnterpriseLinux
automaticallyHowever, if yourequireadditionalcommandso beexecutedbeforestartingthe ELILO
bootloaderyou cancreateastartupscriptnamedstartup.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 wantto passoptionsto the bootloader(referto Section4.30.1Post-InstallationBoot Loader
Optiong addthemafterelilo

Youcaneithercreatehis le afterbootinginto RedHatEnterpriseLinux or usetheeditorbuilt into the
EFlshell.TousetheEFIshell,attheShell> prompt,changelevicesto thesystenpartition(mounted
as/boot/efi in Linux). For example,if fsO is thesystembootpartition,typefs0: atthe EFI Shell
prompt.Typels to make sureyouarein thecorrectpartition. Thentypeedit startup.nsh . Type
thecontentof the le andsaveit.

The next time the systemboots,EFI| detectshe startup.nsh le anduseit to bootthe system.To
stopEFI from loadingthe le, type[Ctrl]-[c]. Thisabortstheprocessandreturnsyouto the EFlshell
prompt.



58

Chapter 4. Installing Red Hat Enterprise Linux



é) redhat Appendix A.
Upgrading Your Current System

This appendixwalksyou througha typical RedHat 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.l. What it Means to Upgrade

Theinstallationprocesgor RedHat EnterpriseLinux 3 includestheability to upgradeérom anearlier
versionof RedHat EnterpriseLinux (suchasfrom RedHat EnterpriseLinux version2.1for x86).

Upgradingyour systeminstallsthe modular2.4x kernelaswell asupdatedversionsof the packages
which arecurrentlyinstalledon your system.

The upgradeprocesgreseresexisting con guration les by renamingthemwith an.rpmsave ex-
tension(for example,sendmail.cf.rpmsave ). Theupgradgprocessalsocreateslog of its actions
in /root/upgrade.log . As softwareevolves,con guration le formatscanchangesoyou should
carefullycompareyour original con guration les tothenew les beforeintegratingyour changes.

; 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.

Someupgradecpackagesnay requirethe installationof otherpackagedor properoperationlf you
chooseto customizeyour packagego upgradeyou may be requiredto resole dependenc prob-
lems.Otherwise the upgradeprocedureakes careof thesedependenciedut it may needto install
additionalpackagesvhich arenoton your system.

Dependingon how you have partitionedyour systemtheupgradgprogrammay promptyou to addan
additionalswap le. If theupgradeprogramdoesnot detectaswap le thatequalstwice your RAM,

it asksyou if youwould like to addanew swap le. If your systemdoesnot have alot of RAM (less
than128MB), it is recommendethatyou addthis swap le.
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A.2. Upgrading Your System

The Upgrade Examine screerappearsf you have instructedthe installationprogramto performan
upgradedy typingthelinux  upgrade commandatthebootprompt.

; 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 performanupgradeselectPerform an upgrade of an existinginstallation. Click Next whenyou
arereadyto bagin your upgrade.

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

online Help Upgrade Examine
< : Perform an upgrade of an existing installation
Upgrade Examine ® 6”7 Choose this option f you woul ke 1o uparade your existing Red Hat
2 g Enterprise Linux system. This option will preserve the existing data on
p . €5 yourdrives.

The installation program has

detected a previous installation of The following Red Hat product will be upgraded:

Red Hat Enterprise Linux on this Red Hat Enterprise Linux 29,5 (devihdaz) ¥

system. Would you like to upgrade
your system o perform a fresh

installation? Gllj Perform a new Red Hat Enterprise Linux installation
D

Choose this option to install your sy stem from scratch. Depending on
o you choose to partion your system the existng data on your
Ifyou choose to upgrade your drives may or may not be preserved.
system, make sure that the

version being upgraded is correct.
To perform a fresh installation,
select Perform a new Red Hat
Enterprise Linux installation.

Once you have made your
selection, click Next to continue.

<
Figure A-1. Choosingto Upgrade or Install

A.3. Upgrade Boot Loader Con guration

A software bootloaderis usedto startRedHat EnterpriseLinux on your computerlt canalsostart
otheroperatingsystemssuchasWindows. If you areusinga RedHat Enterpriselinux softwareboot
loader(GRUB or LILO), it is detectecautomatically
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Online Help Upgrade Boot Loader Configuration

The installer has detected the GRUB boot loader
Upgrade Boot Loader currently installed on /dev/hda.

Configuration

What would you like to do?

A software boot loader can be ® Update boot loader configuration

used to start Red Hat This will update your current boot loader. This
Enterprise Linux on your is the recommended option.

computer. It can also start other © skip boot loader updating

operating systems, such as This will make no changes to boot loader
Windows 9. Ifyou are using a configuration. 1f you are using a third party
Red Hat Enterprise Linux boot loader, you should choose this.
software boot loader, it will be (@I e e e e
detected automatically. This il let you create a new boot loader

configuration. If you wish to switch boot

Your options are: loaders, you should choose this.

Update boot loader
configuration — Choose this
option to keep your current boot
loader configuration (GRUB or
LILO depending on what you

have currently installed) and |1¢|

Bl e e

Figure A-2. Upgrade Boot Loader Con guration

OntheBoot Loader Con guration Screen youroptionsare:

Update boot loader con guration — Choosethis optionto keepyour currentbootloadercon gura-
tion (GRUB or LILO dependingonwhatyou have currentlyinstalled)andhave updatesapplied.

Skip boot loader updating — Choosethis optionif you do not wantto make ary changego your
currentbootloadercon guration. If you areusinga third party bootloader you shouldnot update
your bootloader

Createnewboot loader con guration — Choosethis optionif youwantto createanew bootloader
for your systemlf you currentlyhave LILO andwantto switchto GRUB, or if you have beenusing
bootdiskettesto bootyour RedHat EnterpriseLinux systemandwantto usea softwarebootloader
suchasGRUB or LILO, createa new bootloadercon guration (referto SectionA.3.1 Creatinga
New BootLoaderCon guration for moreinformation).

Onceyou have madeyour selectionclick Next to continue.

A.3.1. Creating a New Boot Loader Con guration

In orderto bootthe systemwithout a boot diskette,you usuallyneedto install a bootloader A boot
loaderis the rst softwareprogramthatrunswhena computerstarts.lt is responsibldor loadingand
transferringcontrolto the operatingsystemkernelsoftware. The kernel,in turn, initializestherestof
the operatingsystem.

Theinstallationprogramprovidestwo bootloadersfor you to choose€rom, GRUB andLILO.

GRUB (GRandUni ed Bootloader),which is installedby default, is a very powerful boot loader
GRUB canload a variety of free operatingsystemsaswell as proprietaryoperatingsystemswith
chain-loadingthe mechanisnfor loadingunsupporte@peratingsystemssuchasDOS or Windows,
by loadinganothemootloader).

LILO (LInux LOader)is aversatilebootloaderfor Linux. It doesnotdependnaspeci ¢ le system,
canbootLinux kernelimagesrom oppy diskettesandharddisks,andcanevenboototheroperating
systems.

If you do not wantto install GRUB asyour boot loader click Changeboot loader. You canthen
chooseo install LILO or choosenotto installabootloaderatall.

If you alreadyhave a bootloaderthatcanbootLinux anddo notwantto overwrite your currentboot
loader chooseDo not install a boot loader by clicking onthe Changeboot 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!

. redat

Online Help ~ Boot Loader Configuration
|| The GRUE boot loader will be installed on fdev/hda. |Change boot loader

Boot Loader
Configuration You can configure the boot loader to boot ther operating

systems. It will allow you to select an operating system to

boot from the lst. To add additional operating systems,
By defali the GRUB huot which are not automatically detected, click 'Add.'To
loader will be installed on the change the operating system booted by default, select
system. If you do not want to ‘Default by the desired operating system.

install GRUB as your boot
loader, select Change boot [oetat [rabe peuice add
loader. Red Hat Enterprise Linux /dev/hda2

Edit

Delete

You can also choose which OS
(ifyou have more than one)
should boot by default. Select A boot loader password prevents users from changing
Default beside the preferred options passed to the kemel. For greater system
boot partition to choose your security, it is recommended that you set a password.
default bootable OS. You will Use 2 boot loader password. | Change password
not be able to move forward in . =

the installation unless you
choose a default boot image.

Configure advanced boot loader options

You may add, edit, and delete

the boot loader entries by

Figure A-3. Boot Loader Con guration

Every bootablepartitionis listed, including partitionsusedby otheroperatingsystemsThe partition
holdingyourthesysteméroot le systemhasalabel of Red Hat Enterprise  Linux (for GRUB)
orlinux (for LILO). Otherpartitionsmay alsohave bootlabels.If youwould like to addor change
the bootlabelfor otherpartitionsthathave beendetectedy the installationprogram,click onceon
the partitionto selectit. Onceselectedyou canchangethebootlabelby clicking the Edit button.

SelectDefault besidethepreferredbootpartitionto chooseyour default bootableOS. Youwill notbe
ableto move forwardin theinstallationunlessyou choosea default 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.

Bootloadermasswerdsprovide asecuritymechanisnin anervironmentwherephysicalaccesso your
seneris available.
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If you areinstalling a boot loader you should createa passverd to protectyour system.Without
a bootloaderpassword, userswith accesgo your systemcan passoptionsto the kernelwhich can
compromiseyour systemsecurity With a bootloaderpassverd in place,the passwrd must rst be
enteredn orderto selectary non-standardhootoptions.

If you chooseto usea bootloaderpasswerd to enhanceyour systemsecurity be sureto selectthe
checkboxabeledUsea boot loader passvord.

Onceselectedenterapassvwerd andcon rm it.

To con gure moreadwancebootloaderoptions,suchaschangingthe drive orderor passingoptions
to thekernel,be sureCon gur e advancedboot loader options is selecteeforeclicking Next.

A.3.2. Advanced Boot Loader Con guration

Now thatyou have chosenwhich bootloaderto install, you canalsodeterminewhereyou wantthe
bootloaderto beinstalled.You mayinstall thebootloaderin oneof two places:

Themastembootrecord(MBR)

This is the recommendeglaceto install a bootloader unlessthe MBR alreadystartsanother
operatingsystemloader suchas SystemCommanderThe MBR is a specialareaon your hard

drive thatis automaticallyjoadedby your computers BIOS, andis theearliestpointatwhich the

bootloadercantake controlof thebootprocesslf youinstallit in theMBR, whenyour machine
boots,GRUB (or LILO) presents bootprompt.You canthenbootRedHat EnterpriseLinux or

ary otheroperatingsystenthatyou have con guredthebootloaderto boot.

The rst sectorof your bootpartition

Thisis recommendedf you arealreadyusinganothembootloaderon your systemIn this case,
your otherbootloadertakescontrol rst. Youcanthencon gure thatbootloaderto startGRUB
(or LILO), whichthenbootsRedHat Enterprise_inux.

@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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Figure A-4. Boot Loader Installation

If your systemwill useonly RedHat EnterpriseLinux, you shouldchoosehe MBR.

Click the ChangeDrive Order buttonif youwould like to rearrangehe drive orderor if your BIOS
doesnot returnthe correctdrive order Changingthe drive ordermay be usefulif you have multiple
SCSladaptersor both SCSlandIDE adaptersandyou wantto bootfrom the SCSldevice.

TheForce LBA32 (not normally required) optionallows you to exceedthe 1024 cylinder limit for

the/boot partition.If you have a systemwhich supportshe LBA32 extensionfor bootingoperating
systemsabove the 1024 cylinder limit, andyou wantto placeyour /boot partition above cylinder

1024,you shouldselectthis option.

@

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 MB®4-c. ht ml

If youwishto adddefault optionsto thebootcommandentertheminto theKernel parameters eld.
Any optionsyou enterarepassedo the Linux kernelevery timeit boots.

A.3.3. Rescue Mode
If youneedto userescuemode thereareseveral optionsavailableto you.

+ UsingtheCD-ROM to boot,typelinux  rescue attheboot: prompt.

By bootingyour systemfrom aninstallationboot diskette madefrom the bootdisk.img ~ image.
This methodrequiresthat the Red Hat EnterpriseLinux CD-ROM #1 be insertedas the rescue
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imageor thatthe rescueémagebe on the harddrive asan SO image.Onceyou have bootedusing
this diskette,typelinux  rescue attheboot: prompt.

If you areperformingarything otherthana IDE CD-ROM or harddisk installationandare using
a boot diskette, you musthave at leastone driver diskette that you mustmalke in advance.You
arepromptedby theinstallationprogramto insertthe driver diskette at the correcttime. 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 youdo notwishto useabootloader you have severalalternatves:

LOADLIN

You canloadLinux from MS-DOS.Unfortunately this requiresa copy of the Linux kernel(and
aninitial RAM disk, if you have a SCSladapter}o be availableon an MS-DOS partition. The
only way to accomplistthis is to bootyour RedHat EnterpriseLinux systemusingsomeother
method(for example,from a boot diskette) andthencopy the kernelto an MS-DOS partition.
LOADLIN is availablefrom

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

andassociatednirror sites.

SYSLINUX
SYSLINUX is anMS-DOSprogramvery similarto LOADLIN. It is alsoavailablefrom
ftp://metalab.un c. edu/p ub/L in ux/ sy st embo ot /| oader s/

andassociatednirror sites.

Commerciabootloaders

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

BootloaderssuchasLOADLIN andSystemCommandeareconsideredo bethird-partybootloaders
andarenot supportedby RedHat.

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

This sectionis speci c to SMP motherboardenly. SMP, shortfor SymmetricMultiprocessingjs a
computerarchitectureproviding fast performanceby making multiple CPUsavailableto complete
individual processesimultaneouslymultiprocessing).

If theinstallationprogramdetectsan SMP motherboardn your systemjt automaticallysreatetwo
bootloaderentries(dependingn thebootloaderyou installed),ratherthanthe usualsingleentry

; Note

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

The two GRUB entriesare 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 you have troublewith the SMPkernel,you canelectto
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boot the Red Hat Enterprise Linux (kernel version ) entry instead.This retainsall the
functionalityasbefore,but you canonly operatewith a singleprocessor

Thetwo LILO entriesarelinux andlinux-up . Thelinux entrybootsby default. However, if you
have troublewith the SMP kernel,you canelectto bootthelinux-up  entryinstead.This retainsall
thefunctionalityasbefore but you canonly operatewith asingleprocessor

A.4. Upgrading Packages

At this pointthereis nothingleft for youto do until all the packageiave beenupgradedr installed.

A.5. Upgrade Complete
CongratulationsYour RedHat EnterpriseLinux 3 upgrades nov complete!

Youarenow promptedo prepareyour systentor reboot.Do notforgetto remove ary diskettein the
oppy drive or CD in the CD-ROM drive if they arenot ejectedautomaticallyuponreboot.

If you arenot surewhatto do next, we suggest/ou begin with the otherRed Hat EnterpriseLinux
manualsavailableonline or on the RedHat EnterpriseLinux DocumentatiorCD includedwith your
RedHat EnterpriseLinux product.

HTML, PDF, andRPM versionsof the manualsareavailableon the RedHat EnterpriseLinux Docu-
mentationCD andonlineat http://wwwredhat.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 nalized. They can be found on the Red Hat Enterprise Linux CD #1 and online at
http://www.redhat.com/docs/.

If youareamoreexperiencediserlooking for informationon administratiortopics,youmay nd the
RedHat EnterpriseLinux RefeenceGuideto be morehelpful.

For anoverviev of systemadministrationreferto the RedHat EnterpriseLinux Introductionto Sys-
temAdministation If you arelooking for informationon systemcon guration,youmay nd theRed
Hat EnterpriseLinux SystemAdministation Guideto be helpful.

If you arelooking for informationon securingyour system refer to the RedHat EnterpriseLinux
SecurityGuide

Do notforgetto registerfor thebene tsyouareentitledto asa RedHat customerRegistrationenables
accesso the RedHat Servicesyou have purchasedsuchastechnicalsupportandRedHat Network.

To registeryour product,go to:

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

To uninstallRedHat Enterprise_inux from your systemyou mustremaove the GRUB or LILO infor-
mationfrom your masterbootrecord(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 DOS andWindows, usethe Windows fdisk  utility to createa nev MBR with theundocumented
ag /mbr . Thiswill ONLY rewrite the MBR to bootthe primaryDOS partition. Thecommandshould
look like thefollowing:

fdisk  /mbr

If you needto remove Linux from a harddrive andhave attemptedo 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 atool thatunderstandpartitionsotherthanDOS.

To begin, inserttheRedHat Enterprisd_inux CD #1 andbootyour systemOnceyou have bootedoff
the CD, you will receve a bootprompt.At the bootprompt,type:linux  rescue . Thiswill start
therescuemodeprogram.

Youwill bepromptedfor your keyboardandlanguageequirementsEnterthesevaluesasyouwould
duringtheinstallationof RedHat EnterpriseLinux.

Next, ascreerwill appeatelling you thatthe programwill now attemptto nd a RedHat Enterprise
Linux install to rescue SelectSkip onthis screen.

After selectingSkip, you will be givena commandpromptwhereyou canaccesghe partitionsyou
would like to remove.

First, type the commandist-harddrives . Thiscommandwill list all harddriveson your system
thatarerecognizabléy 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 partitioning utility parted . Startparted , where/dev/hda is the
device onwhich to remove the partition:

parted /dev/hda

Usingtheprint commandyiew the currentpartition tableto determinethe minor numberof the
partitionto remove:

print
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Theprint commandvill alsodisplaythepartition's type (suchaslinux-swap,ext2, ext3, andsoon).
Knowing thetype of thepartitionwill helpyouin determiningvhetherto remove the partition.

Remae the partitionwith thecommandm. For example,to remove the partitionwith minor number
3:

m 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  commando con rm thatit is removedfrom the partition
table.

Onceyou have removed the Linux partitionsand madeall of the changesyou needto male, type
quit to quit parted .

After quitting parted , typeexit at the boot promptto exit rescuemodeand rebootyour system,
insteadof continuingwith theinstallation. The systenshouldrebootautomaticallylf it doesnot,you
canrebootyour computerusing[Control]-[Alt]-[Delete].
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Troubleshooting Your Installation of Red Hat
Enterprise Linux

This appendixdiscussesomecommoninstallationproblemsandtheir solutions.

C.1. You are Unable to Boot Red Hat Enterprise Linux

C.1.1. x86 Specic 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 you cannotbootfrom your RedHat EnterpriseLinux CD-ROM, you have two options:

1. Changeyour BIOS sothatbootingfrom the CD-ROM is recognizedrst in thebootorder
2.Bootusingabootdisketteyou have created

To changeyour BIOS, referto your systemmanualfor the correctkeyboardcombinationthatallows
you to access/our BIOS, or you canreadthe key sequenca@eededvhile the systembegins to boot
(assumingt is displayed).

To createabootdiskette,follow theinstructionsn Section2.5.3Makingan InstallationBootDiskette

To bootRedHat EnterpriseLinux usinga bootdiskette,insertthe disketteyou have creatednto your
diskettedrive andthenboot/reboot/our computerMake surethatyour BIOS is setto usethe diskette
or removabledisketteto boot.

C.1.2. x86 Specic Instructions — Are You Unable to Boot from a Boot
Diskette?

If you cannotbootfrom abootdiskette,you have two options:

1. Changeyour BIOS sothatbootingfrom the bootdisketteis recognizedrst in thebootorder
2.Bootusinganupdatedbootdisketteimage

To changeyour BIOS, referto your systemmanualfor the correctkeyboardcombinationthatallows
you to accesgour BIOS, or you canreadthe key sequencaéeededvhile the systembeginsto boot
(assumingt is displayed).

To nd anupdatedootdisketteimage,checktheonlineerrataat

http://www.redhat.co m/support /er rat a/
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andfollow theinstructionsin Section2.5.3Makingan Installation Boot Disketteto make anupdated
bootdiskettefor your system.

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

If you have performedaninstallationandcannotbootyour systermproperly you mayneedto reinstall
andcreateyour partitionsdifferently

SomeBIOSesdo not supportbootingfrom RAID cards.At the end of an installation,a text-based
screenshaving the boot loaderprompt(for example,GRUB) anda ashing cursormay be all that
appearslf thisis thecaseyouwill needto repartitionyour system.

Whetheryou chooseautomaticor manualpartitioning,you will needto install your /boot  partition
outsideof the RAID array suchason aseparatdarddrive. An internalharddrive is necessaryo use
for partitioncreationwith problematicRAID cards.

You mustalsoinstall your preferredbootloader(GRUB or LILO) outsideof the RAID array— not
ontheMBR. Thebootloadershouldbeinstalledonthe MBR of thesamedrive asthe/boot  partition
wascreated.

Oncethesechangesiave beenmade youshouldbeableto nish yourinstallationandbootthesystem
properly

C.1.4.Is Your System Displaying Signal 11 Errors?

A signalllerror commonlyknow asasgmentatiorfault, meanghattheprogramaccessed memory
locationthatwasnotassigned.

If youreceve afatalsignalll errorduringyourinstallation,it is probablydueto a hardwareerrorin
memoryonyoursystems bus.A hardwareerrorin memorycanbe causedy problemsn executables
or with the systems hardwvare.Lik e otheroperatingsystemsRedHat EnterpriseLinux placests own
demand®n your systems hardware.Someof this hardwaremay not be ableto meetthosedemands,
evenif they work properlyunderanotherOS.

Review if you have the latestinstallationandsupplementabootdiskettesfrom RedHat. Review the
online erratato checkif newer versionsareavailable.If thelatestimagesstill fail, it maybedueto a
problemwith your hardware.Commonly theseerrorsarein your memoryor CPU-cacheA possible
solution for this error is turning off the CPU-cachean the BIOS. You could alsotry to swap your
memoryaroundin the motherboardlotsto checkif the problemis eitherslotor memoryrelated.
You canalsotry runningtheinstallationwith only 256 MB of memory This canbe doneby booting
the installationprogramwith the mem=256Mboot option. To try this option, at the installationboot
prompt,type:

mem=xxx M

wherexxx shouldbereplacedvith theamountof memoryin megabytes.

Thiscommandallows youto overridetheamountof memorythe kerneldetectsor themachine This
may be neededor someoldersystemavhereonly 16MB is detectedy theinstallationprogram(but
more RAM is presentin the system),andfor somenexy machineswvherethe video cardshareshe
videomemorywith themainmemory

Anotheroptionis to performa mediacheckon your installationCD-ROMs. To testthe checksum
integrity of anlSOimage,attheinstallationbootprompt,type:

linux  mediacheck

This commandwvorkswith the CD, DVD, harddrive ISO,andNFSISO installationmethods.
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For moreinformationconcerningsignall1 errors,referto:

http://www.bitwizard .l /si gll/

C.2. Trouble Beginning the Installation

C.2.1. Is Your Mouse Not Detected?

If the Mouse Not Detectedscreen(referto Figure C-1) appearsthenthe installationprogramwas
notableto identify your mousecorrectly

You canchooseto continuewith the GUI installationor usethe text modeinstallation,which does
not requireusing a mouse.lf you chooseto continuewith the GUI installation,you mustprovide
the installation programwith your mousecon guration information (refer to Section4.14 Mouse
Con guration).

Figure C-1. Mouse Not Detected

C.2.2. Problems with Booting into the Graphical Installation

Thereare somevideo cardsthatdo not work properlywith the installationprogram.The endresult
beinga problembootinginto thegraphicalinstallationprogram.

If theinstallationprogramdoesnotrun usingits default settingsjt will try to runin alowerresolution
mode.If thatstill fails, theinstallationprogramattemptgo runin text mode.

Onepossiblesolutionis to try usingtheresolution=  bootoption. This option may be mosthelpful
for laptopusersReferto AppendixF Additional BootOptionsfor 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. Trouble During the Installation

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

Linux , thereis probablya SCSicontrollerthatis not beingrecognizedy theinstallationprogram.

Checkyour hardware vendors websiteto determineif a driver disketteimageis availablethat x es
your problem.For moregenerainformationon driver diskettes referto AppendixE Driver Media

You canalsoreferto the RedHat Hardware CompatibilityList, availableonlineat:

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

C.3.2. Saving Tracebac k Messages Without a Diskette Drive
If youreceve atracebaclerrormessageluringinstallation,you canusuallysave it to adiskette.

If youdonothave adiskettedrive availablein yoursystemyoucanscp theerrormessagéo aremote
system.

When the tracebackdialog appearsthe tracebackerror messagés automaticallywritten to a le
namedtmp/anacdump.txt . Oncethedialogappearsswitchoverto anew tty (virtual console)y
pressinghe keys [Ctrl]-[Alt]-[F2] andscp the messagevrittento /tmp/anacdump.txt toa
known working remotesystem.

C.3.3. Trouble with Partition Tables

If youreceve anerrorafterthe Disk Partitioning Setup(Sectiond.15Disk Partitioning Setup phase
of theinstallationsayingsomethingsimilar to

The partition table on device hdawasunreadable.To createnew partitions it mustbeinitialized,
causingthe lossof ALL DATA on this drive.

you may not have a partitiontableon thatdrive or the partitiontableon the drive may not be recog-
nizableby the partitioningsoftwareusedin theinstallationprogram.

Userswho have usedprogramssuchasEZ-BIOS have experiencedsimilar problemscausingdatato
belost(assuminghedatawasnotbacledupbeforetheinstallationbegan)thatcouldnotberecorered.

No matterwhattype of installationyou areperforming,backupf the existing dataon your systems
shouldalwaysbe made.

C.3.4. Using Remaining Space

You have aswap anda/ (root) partition createdandyou have selectedhe root partition to usethe
remainingspaceput it doesnot Il theharddrive.

If your harddrive is morethan1024cylinders,you mustcreatea /boot partitionif youwantthe/
(root) partitionto useall of theremainingspaceon your harddrive.
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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 screenyou probably
have notcreatedall the partitionsnecessarfor Disk Druid 's dependencie® besatis ed.

You musthave thefollowing partitionsasa bareminimum:

« A/ (root) partition
« A swap partitionof typeswap

@,

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 screenyou probably
have notcreatedall the partitionsnecessarfor Disk Druid 's dependencie® besatis ed.

You musthave thefollowing partitionsasa bareminimum:

A /boot/efi/ partitionof type VFAT
« A/ (root) partition
« A swap partitionof typeswap

@,

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 Red Hat EnterpriseLinux, the installationprogram(also
known asanacondg mayfail with aPythonor tracebaclerror Thiserrormayoccuraftertheselection
of individual package®r while trying to save the upgraddog in /tmp/ . The errormaylook similar
to:

Traceback (innermost last):

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

SystemEXxit: 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

pl

(dp2

S'method'’

p3

(image

CdrominstallMethod

p4

(dp5

S'progressWindow'

p6

failed
This erroroccursin somesystemawvherelinks to /tmp/  aresymbolicto otherlocationsor have been

changedsincecreation.Thesesymbolicor changedinks areinvalid during the installationprocess,
sotheinstallationprogramcannotwrite informationandfails.

If youexperiencesuchanerror, rst try to dovnloadary availableerratafor anaconda Erratacanbe
foundat:

http://www.redhat.co m/support /er rat a/
Theanacondawebsitemayalsobea usefulreferenceandcanbefoundonlineat:
http://rhlinux.redha t.c om/anaconda/

You canalsosearchor bug reportsrelatedto this problem.To searchRedHat's bug trackingsystem,
goto:

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

Finally, if you arestill facing problemsrelatedto this error, registeryour productand contactour
supportteam.To registeryour product,go to:

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

C.4. Problems After Installation

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

If, for somereasonyou needto disablethe graphicalbootscreenyou cando so,asroot, by editing
the/boot/grub/grub.conf le andthenrebootingyour system.

Todothis,commenbuttheline whichbeginswith splashimage in thegrub.conf  le. Tocomment
outaline, insertthe# characteatthe beginningof theline.

Onceyourebootthegrub.conf  le will berereadandyour changewill take place.

You may re-enablehe graphicalboot screerby uncommentingor adding)the above line backinto
thegrub.conf le.
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C.4.2. Trouble With the Graphical LILO Screen on an x86-based System?
If, for somereasonyou needto disablethe graphicalboot screenyou 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
Jetc/lilo.conf le. To commentout a line, insertthe ; characterat the beginning of the line.
Next, rerun LILO by typing /sbin/lilo -v . The next time you boot, the text LILO: prompt

appearsasusedin previous RedHat Enterpriselinux releases.

You may re-enablehe graphicalboot screenby adding(or uncommentingjhe above line backinto
thelilo.conf le andrerunningLILO.

C.4.3. Booting into a Graphical Environment

If you have installedthe X Window Systembut arenot seeinga graphicaldesktopernvironmentonce
you log into your RedHat EnterpriseLinux systemyou canstartthe X Window Systemgraphical
interfaceusingthe commandstartx

Onceyou enterthis commandandpresgEnter], the graphicaldesktopenvironmentis displayed.
Note,however, thatthisis justaone-time x anddoesnotchangehelog in procesdor futurelogins.

To setup your systemso that you canlog in at a graphicallogin screenyou mustedit one le,
[etc/inittab , by changingust onenumberin therunlevel section.Whenyou are nished, reboot
thecomputerThenext time youlog in, youwill have agraphicallogin prompt.

Openashellprompt.If you arein your useraccountbecomeoot by typingthesu command.

Now, type gedit /etc/inittab to edit the le with gedit. The le /etc/inittab will open.
Within the rst screenasectionof the le whichlookslike thefollowing appears:

# Default  runlevel. The runlevels used by RHS are:

# 0 - halt (Do NOT set initdefault to this)

# 1 - Single wuser mode

# 2 - Multiuser, without NFS (The same as 3, if you do not have networking)
# 3 - Full  multiuser mode

# 4 - unused

# 5 - Xi11

# 6 - reboot (Do NOT set initdefault to this)

#

id:3:initdefa ul t:

To changefrom a consoleto a graphical login, you should changethe numberin the line
id:3:initdefault: froma3toas.

&Warning

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

Your changedine 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
appearselling youthatthe le hasbeenmodi ed, andaskingyou to con rm your changeType[Y]
for yes.

Now, your next login afterrebootwill befrom thegraphicalscreen.

C.4.4. Problems with the X Window System (GUI)

If you arehaving troublegetting X (the X Window System)to start,you may not have installedit
duringyourinstallation.

If youwantX, you caneitherinstall the packagedrom the RedHat EnterpriseLinux CD-ROMs or
performanupgrade.

If you electto upgrade selectthe X Window SystempackagesandchooseGNOME, KDE, or both,
duringthe upgradepackageselectionprocess.

C.4.5. Problems When You Try to Log In

If you did not createa useraccountin the Setup Agent, log in asroot and usethe passwrd you
assignedo root.

If youcannotremembegour root passverd, bootyour systemaslinux  single
Itaniumuseramustenterbootcommandwith elilo  followed by thebootcommand.

If you areusingan x86-basedystemand GRUB is your installedbootloader type e for editwhen
the GRUB bootscreerhasloaded.You arepresentedvith alist of itemsin the con guration le for
thebootlabelyou have selected.

Chooseheline thatstartswith kernel andtypee to editthis bootentry.
At theendof thekernel line, add:

single

PresqdEnter]to exit editmode.
Oncethe GRUB screerhasreturnedfypeb to bootinto singleusermode.

If you areusinganx86-basedystemandLILO is your installedbootloader press[Ctrl]-[x] to exit
thegraphicalLILO screerandgainaccesgo theLILO boot: prompt.

Next, enterlinux  single attheLILO boot: prompt.

Onceyou have bootedinto singleusermodeandhave accesso the# prompt,you musttype passwd
root , which allows you to entera new passwverd for root. At this pointyou cantype shutdown  -r
now to rebootthe systemwith thenew rootpassverd.

If youcannotremembegour useraccounipasswerd, you mustbecomeoot. To becomeoot, typesu
- andenteryourroot passverd whenpromptedThen,typepasswd  username . Thisallows you
to enteranew password for the speci ed useraccount.

If thegraphicalogin screerdoesnotappearcheckyourhardwarefor compatibilityissuesTheHard-
ware CompatibilityList canbefoundat:

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

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

Find outif the displayedquantityis the sameasthe known amountof RAM in your system.If they
arenotequal,addthefollowing line to the/boot/grub/grub.conf

memxx M

Replacexx with theamountof RAM you have in megabytes.

In /boot/grub/grub.conf , theabove examplewould look similar to the following:
#NOTICE: You have a /boot partition. This means that

# all  kernel paths are relative to /boot/

default=0

timeout=30

splashimage=(hd0,0)/grub /spl ash .xpm.gz
title Red Hat Enterprise Linux (2.4.21-1.1931.2.399.ent)

root (hd0,0)

kernel  /vmlinuz-2.4.21-1.1931.2 .39 9.ent ro root=/dev/hda3 mem=128M
Onceyou reboot,thechangesnadeto grub.conf ~ will bere ected onyour system.

Or, you canaddthefollowing 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.Remembethat perimage append
lines completelyoverwrite the global appendline. It might be worth addingthis to the perimage
descriptions.

In /etc/lilo.conf , theabare examplewould look similar to the following:
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/sdal
initrd=/boot/initrd-2.4.2 1-1.193 1.2 .399 .ent .im g
read-only
append="mem=128M"

Remembeto run/shin/lilo -v afterchangingletc/lilo.conf

Notethatyoucanalsoproducehesameeffectby actuallypassinghis optionwhenyouarespecifying
thelabel/imageto usein GRUB or LILO.

Onceyou have loadedthe GRUB bootscreentypee for edit. You arepresentedvith a list of items
in thecon guration le for thebootlabelyou have selected.

Chooseheline thatstartswith kernel andtypee to editthis bootentry.
At theendof thekernel line, add

memxx M
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or
append=xx M

wherexx equalsheamountof RAM in your system.

PresqdEnter]to exit editmode.

Oncethe GRUB screerhasreturnedfypeb to bootwith yournev RAM speci cations.

At thegraphicalLILO screenpresgCtrl]-[x] to exit to theboot: prompt.Next, enterthefollowing
attheboot: prompt:

linux  memxx M

Itaniumusersamustenterbootcommandwith elilo  followed by thebootcommand.
Remembeto replacexx with theamountof RAM in your systemPresgEnter]to boot.

C.4.7. Your Printer Will Not Work

If you arenot surehow to setup your printer or are having trouble gettingit to work properly try
usingthe Printer Con guration Tool.

Type the redhat-config-printer commandat a shell promptto launchthe Printer Con gura-
tion Tool. If you arenotroot,it promptsyou for theroot passverd to continue.

C.4.8. Problems with Sound Con guration

If, for somereasonyou do nothearsoundandknow thatyou do have a soundcardinstalled,you can
runthe SoundCard Con guration Tool (redhat-config-soundcard ) utility.

To usetheSoundCard Con guration Tool, chooseéMain Menu => SystemSettings=> Soundcard
Detection A smalltext boxwill popup promptingyou for your root passverd.

You canalsotypetheredhat-config-soundcard commancdhatashellpromptto launchthe Sound
Card Con guration Tool. If you arenotroot, it promptsyou for theroot passverd to continue.

To run the text-basedcon guration tool, asroot, type sndconfig  in a terminalwindow. Note, the
sndconfig  applicationis notinstalledby default but canbefound on the RedHat EnterpriseLinux
CD-ROMs.

If the Sound Card Con guration Tool doesnot work (if the sampledoesnot play and you still
do not have audiosounds) thereare alternatves, althoughthey are not quite as simple asrunning
the Sound Card Con guration Tool. You can edit your modules.conf  le (this stratgy is not
recommendedbr mostnew users)or referto the documentatiorthatcamewith your soundcardfor
moreinformation.

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

If youarehaving troublewith the Apache-basetlttpd serviceor Sendmaihangingat startup,make
surethefollowing line is in the/etc/hosts le:

127.0.0.1 localhost.localdomain localhost
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C.4.10. Trouble with NVIDIA chipset

If youhaveanNVIDIA chipsetandhave justupdatedyourkernel,youmayexperienceproblemswith
thevideocard,suchasnothaving ary videooutput.

If you experiencea similar problem,you shoulddownloadthe latestkerneldriversavailablefor your
NVIDIA chipsetFor moreinformation,referto:

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

An Introduction 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 standarcpart of the personacomputerdandscapendhave beenfor quite some
time. However, with mary peoplepurchasingcomputersfeaturing pre-installedoperatingsystems,
relatively few peopleunderstandhow partitionswork. This chapterattemptdo explain thereasondor
anduseof disk partitionsso your RedHat EnterpriseLinux installationis assimpleandpainlessas
possible.

If youarereasonablgomfortablewith disk partitions,you couldskip aheado SectionD.1.4Making
RoomFor RedHat EnterpriseLinux, for moreinformationon the procesof freeingup disk spaceo
preparefor a RedHat Enterpriselinux installation.This sectionalsodiscusseshe partition naming
schemeusedby Linux systemssharingdisk spacewith otheroperatingsystemsandrelatedtopics.

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

Whendiscussingssuessuchasdisk partitioning,it is importantto know a bit aboutthe underlying
hardware.Unfortunately it is easyto becomeboggeddown in details.Therefore this appendixuses
a simpli ed diagramof a disk drive to help explain whatis really happeningwhena disk drive is
partitioned.FigureD-1, shavs abrand-ne/, unusedlisk drive.

Figure D-1. An UnusedDisk Drive

Not muchto look at, is it? But if we aretalking aboutdisk driveson a basiclevel, it is adequateSay
thatwe would like to storesomedataon this drive. As things standnow, it will not work. Thereis
somethingve needto 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 formatthe drive. For-
matting (usuallyknovn as"makinga le systert) writesinformationto thedrive, creatingorderout
of theemptyspacean anunformattedirive.
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Figure D-2. Disk Drive with a File System
As FigureD-2, implies,theorderimposedby a le systeminvolvessometrade-ofs:

- A smallpercentagef thedrive's availablespacds usedto store le system-relatedataandcanbe
considerechsoverhead.

« A le systemsplitsthe remainingspaceinto small, consistently-sizedegments For Linux, these
segmentsareknown asbloks *

Giventhat le systemsnale thingslike directoriesand les possiblethesetradeofs areusuallyseen
asasmallpriceto pay

It is alsoworth notingthatthereis nosingle,universal le systemAs FigureD-3, shavs, adiskdrive
may have oneof mary different le systemswrittenonit. As you mightguessdifferent le systems
tendto be incompatiblejthatis, an operatingsystemthat supportsone le system(or a handful of
related le systemtypes)may not supportanother This last statemenis not a hard-and-dstrule,
however. For example,RedHat EnterpriseLinux supportsa wide variety of le systemgincluding
mary commonlyusedby other operatingsystems)making datainterchangebetweendifferent le
systemeasy

Figure D-3. Disk Drive with a Different File System

Of coursewriting a le systemto disk is only the beginning. The goal of this processs to actually
store andretrieve data.Let ustake alook atour drive aftersome les have beenwrittento it.

Figure D-4. Disk Drive with Data Written to It

As Figure D-4, shavs, someof the previously-emptyblocksarenow holdingdata.However, by just
looking at this picture,we cannotdeterminesxactly hov mary les resideon this drive. Theremay
only beone le ormary, asall les useatleastoneblockandsomeles usemultiple blocks.Another
importantpoint to noteis that the usedblocks do not have to form a contiguousregion; usedand
unusedblocks may be interspersedThis is knowvn asfragmentation Fragmentatiorcanplay a part
whenattemptingo resizeanexisting partition.

As with mostcomputesrelatedtechnologiesdisk driveschangedvertime aftertheirintroduction.In
particular they gotbigger Not largerin physicalsize,but biggerin their capacityto storeinformation.
And, this additionalcapacitydrove afundamentathangen theway disk driveswereused.

1. Blocksreally are consistentlysized,unlike our illustrations.Keepin mind, also,thatan averagedisk drive
containghousandef blocks.But for the purpose®f this discussionpleasegnoretheseminor 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 chunkwas sucha greatidea. This line of thinking was driven by several issues,some
philosophical,sometechnical.On the philosophicalside, abore a certainsize, it seemedhat the
additional spaceprovided by a larger drive createdmore clutter On the technicalside, some le
systemawere never designedo supportanything abore a certaincapacity Or the le systemsould
supportlargerdriveswith agreatercapacity but the overheadmposedby the le systemto track les
becamesxcessie.

Thesolutionto this problemwasto divide disksinto partitions Eachpartitioncanbeaccessedsif it
wasa separatelisk. This is donethroughthe additionof a partition table

' ; Note

While the diagrams in this chapter show the partition table as being separate from the actual disk
drive, this is not entirely accurate. In reality, the partition table is stored at the very start of the disk,
before any le system or user data. But for clarity, they are separate in our diagrams.

|

\OOO

L

Figure D-5. Disk Drive with Partition Table

As Figure D-5, shaws, the partition table is divided into four sections.Eachsectioncan hold the
informationnecessaryo de ne asinglepartition,meaningthatthe partitiontablecande ne nomore
thanfour partitions.

Eachpartitiontableentry containsseseralimportantcharacteristicef the partition:

« Thepointsonthedisk wherethe partition startsandends
+ Whetherthepartitionis "actve"
« Thepartition's type

Letustake acloserlook ateachof thesecharacteristicsThe startingandendingpointsactuallyde ne
thepartition's sizeandlocationonthedisk. The"active" ag is usedby someoperatingsystemsboot
loadersIn otherwords,the operatingsystemin the partitionthatis marked"active" is booted.

The partition's type canbe a bit confusing.The type is a numberthatidenti es the partition's antic-
ipatedusagelf that statemensoundsa bit vague,thatis because¢he meaningof the partition type
is a bit vague.Someoperatingsystemsausethe partitiontype to denotea speci c le systemtype,to
ag the partition asbeingassociatedvith a particularoperatingsystem o indicatethatthe partition
containsa bootableoperatingsystempr somecombinationof thethree.

By this point, you might be wonderinghow all this additionalcompleity is normally used.Referto
FigureD-6, for anexample.
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DOS
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Figure D-6. Disk Drive With Single Partition

In mary casesthereis only a single partition spanningthe entire disk, essentiallyduplicatingthe
methodusedbeforepartitions.The partitiontablehasonly oneentryusedandit pointsto the startof
the partition.

We have labeledthis partitionasbeingof the"DOS" type. Althoughit is only oneof severalpossible
partitiontypeslistedin TableD-1, it is adequatdor the purpose®f this discussion.

TableD-1, containsalisting of somepopular(andobscure)artitiontypes,alongwith their hexideci-
mal numericvalues.

Partition Type Value Partition Type Value
Empty 00 Novell Netware386 65
DOS12-bit FAT 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 natve 83
DOS16-bit =32 06 Linux extended 85
OS/2HPFS 07 Amoeba 93
AIX 08 AmoebaBBT 94
AIX bootable 09 BSD/386 a5
0OS/2Boot Manager Oa OpenBSD a6
Win95 FAT32 Ob NEXTSTEP a7
Win95 FAT32 (LBA) Oc BSDI fs b7
Win95 FAT16 (LBA) Oe BSDI swap b8
Win95 ExtendedLBA) of Syrinx c7
Venix 80286 40 CP/M db
Novell 51 DOSaccess el
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 becameolvious that four partitionswould not be enough.As disk drives
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continuedto grow, it becamemore and morelikely that a personcould con gure four reasonably-
sizedpartitionsandstill have disk spaceleft over Thereneededo be someway of creatingmore
partitions.

Enterthe extendedpartition. As you may have noticedin TableD-1, thereis an"Extended"partition
type.lt is this partitiontypethatis atthe heartof extendedpartitions.

Whena partitionis createdandits typeis setto "Extended,"anextendedpartitiontableis createdin
essenceheextendedpartitionis like adisk drive in its own right — it hasa partitiontablethatpoints
to oneor more partitions(now calledlogical partitions asopposedo the four primary partitions
containecdentirelywithin theextendedpartitionitself. FigureD-7, shavs adiskdrive with oneprimary
partitionandoneextendedpartition containingtwo logical partitions(alongwith someunpartitioned
freespace).
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Figure D-7. Disk Drive With Extended Partition

As this gure implies, thereis a differencebetweerprimary andlogical partitions— therecanonly
befour primarypartitions,but thereis no x edlimit to thenumberof logical partitionsthatcanexist.
However, dueto theway in which partitionsareaccesseth Linux, you shouldavoid de ning more
than12logical paritionson a singledisk drive.

Now thatwe have discussegartitionsin generalet usreview how to usethis knowvledgeto install
RedHat EnterpriseLinux.

D.1.4. Making Room For Red Hat Enterprise Linux
Therearethreepossiblescenarioyou mayfacewhenattemptingo repartitionyour harddisk:

- Unpartitionedree spaces available

+ An unusedartitionis available

- Freespacdn anactiely usedpartitionis available
Let uslook ateachscenarian 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 Unpartitioned Free Space

In this situation,the partitionsalreadyde ned do not spanthe entire harddisk, leaving unallocated
spacethatis not partof ary de ned partition. FigureD-8, shavs whatthis mightlook like.
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Figure D-8. Disk Drive with Unpartitioned FreeSpace

In FigureD-8, 1 representsin unde ned partitionwith unallocatedspaceand?2 represents de ned
partitionwith allocatedspace.

If you think aboutit, anunusecharddisk alsofalls into this cateyory. The only differenceis thatall
the spaces notpartof ary de ned partition.

In ary caseyou cancreatethe necessaryartitionsfrom the unusedspace Unfortunately this sce-
nario,althoughvery simple,is notvery likely (unlessyou have just purchase@new diskjustfor Red
Hat EnterpriseLinux). Most pre-installedoperatingsystemsare con gured to take up all available
spaceon adiskdrive (referto SectionD.1.4.3UsingFreeSpacdroman ActivePartition).

Next, we will discussa slightly morecommonsituation.

D.1.4.2. Using Space from an Unused Partition

In this case maybeyou have oneor morepartitionsthatyou do notuseary longer Perhapsou have
dabbledwith anothemperatingsystemin the past,andthe partition(s)you dedicatedo it never seem
to beusedarymore.FigureD-9, illustratessucha situation.
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Figure D-9. Disk Drive With an UnusedPartition
In FigureD-9, 1 representsn unusedpartition and2 representseallocatingan unusedpartition for
Linux.

If you nd yourselfin this situation,you canusethe spaceallocatedo theunusedoartition. You rst
mustdeletethe partitionandthencreatethe appropriate_inux partition(s)in its place.You cancreate
partitionsmanuallyduringtheinstallationprocessaanddeletethe partition beforecreatinga new one.

D.1.4.3. Using Free Space from an Active Partition

Thisis the mostcommonsituation.lt is also,unfortunatelythe hardesto handle.The mainproblem
is that,evenif you have enoughfreespaceit is presentlyallocatedo a partitionthatis alreadyin use.
If you purchasedh computerwith pre-installedsoftware, the hard disk mostlikely hasonemassie
partition holdingthe operatingsystemanddata.

Asidefrom addinga new harddrive to your systemyou have two choices:

DestructiveRepartitioning

Basically you deletethe single large partition and createseveral smallerones.As you might
imagine,ary datayou hadin the original partitionis destrged. This meanghatmakinga com-
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pletebackupis necessaryFor your own sale, make two backupspseveri cation (if availablein
your backupsoftware),andtry to readdatafrom your backupbefoe you deletethe partition.

@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 operatingsystemyou canreinstallary soft-
ware,restoreyour data,andstartyour RedHat EnterpriseLinux installation.FigureD-10 shavs
thisbeingdone.
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Figure D-10. Disk Drive Being Destructively Repartitioned

In FigureD-10, 1 representbeforeand?2 representsfter

@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 makes a big partition smaller
withoutlosingary of the les storedin thatpartition.Many peoplehave foundthis methodto be
reliableandtrouble-free What software shouldyou useto performthis feat? Thereareseveral
disk managemergoftwareproductson themarket. Do someresearchio nd theonethatis best
for your situation.
While the procesf non-destructie repartitioningis ratherstraightforvard, therearea number
of stepsinvolved:
« Compressandbackupexisting data
- Resizethe existing partition

« Createnew partition(s)

Next we will look ateachstepin abit moredetail.

D.1.4.3.1. Compress existing data

As FigureD-11, shaws, the rst stepis to compresshedatain your existing partition. Thereasorfor
doingthisis to rearrangehe datasuchthatit maximizesthe availablefree spaceat the "end" of the

partition.



88 Appendix D. An Intr oduction to Disk Partitions

o ®
DOS —— DOS ——
o o T T T T
o ° :.:.:.:.
5 o S EaEs
— o o . / o

Figure D-11. Disk Drive Being Compressed

In FigureD-11, 1 representbeforeand2 representsfter

This stepis crucial.Withoutit, thelocationof your datacould preventthepartitionfrom beingresized
to the extentdesired Note alsothat, for onereasoror anothersomedatacannotbe moved.If thisis
thecase(andit severelyrestrictsthesizeof your new partition(s)) you maybeforcedto destructiely
repartitionyour disk.

D.1.4.3.2. Resize the existing partition

FigureD-12, shavstheactualresizingprocessWhile theactualresultof theresizingoperatiorvaries
dependingn the softwareused,in mostcaseghenewly freedspaces usedto createanunformatted
partition of the sametype astheoriginal partition.
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Figure D-12. Disk Drive with Partition Resized

In FigureD-12, 1 representbeforeand2 representsfter

It is importantto understandvhatthe resizingsoftwareyou usedoeswith the newly freedspaceso
thatyou cantake the appropriatesteps.In the casewe have illustrated,it would be bestto deletethe
nen DOS partitionandcreatethe appropriateLinux partition(s).

D.1.4.3.3. Create new partition(s)

As thepreviousstepimplied, it mayor maynotbenecessaryo createnew partitions.However, unless
your resizingsoftwareis Linux-aware, it is likely thatyou mustdeletethe partition thatwascreated
duringtheresizingprocessFigureD-13, shaws this beingdone.
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Figure D-13. Disk Drive with Final Partition Con guration

In FigureD-13, 1 representbeforeand2 representafter
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' ; Note

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

As acorvenienceto our customersye provide theparted  utility. Thisis afreely availableprogram
thatcanresizepartitions.

If you decideto repartitionyour hard drive with parted , it is importantthat you be familiar with
disk storageandthatyou performa backupof your computerdata.You shouldmake two copiesof
all theimportantdataon your computer Thesecopiesshouldbe to remasable media(suchastape,
CD-ROM, or diskettes),andyou shouldmake surethey arereadablebeforeproceeding.

Shouldyou decideto useparted , be avarethatafterparted runsyou areleft with two partitions:
theoneyou resizedandtheoneparted createdout of the nenly freedspacelf your goalis to use
thatspaceo install RedHat Enterprisd_inux, you shoulddeletethenenly createdpartition,eitherby
usingthe partitioningutility underyour currentoperatingsystemor while settingup partitionsduring
installation.

D.1.5. Partition Naming Scheme

Linux refersto disk partitionsusinga combinationof lettersandnumberswvhich may be confusing,
particularlyif you areusedto the"C drive" way of referringto harddisksandtheir partitions.In the
DOS/Windows world, partitionsarenamedusingthe following method:

- Eachpartition's typeis checledto determinef it canbereadby DOS/Wndows.

If the partition's typeis compatiblejt is assigned "drive letter" Thedrive lettersstartwith a"C"
andmave onto thefollowing letters,dependingn the numberof partitionsto belabeled.

« Thedrive lettercanthenbeusedto referto thatpartitionaswell asthe le systemcontainednthat
partition.

RedHat Enterpriselinux usesa namingschemehatis more e xible andcornveys moreinformation
thantheapproactusedby otheroperatingsystemsThe namingschemes le-based,with le names
in theform of /dev/ xxyN .

Hereis how to decipheithe partitionnamingscheme:

/dev/
Thisis the nameof the directoryin which all device les reside.Sincepartitionsresideon hard
disks,andharddisksaredevices,the les representingll possiblepartitionsresidein /dev/ .
XX

The rst two lettersof the partition nameindicate the type of device on which the partition
residespsuallyeitherhd (for IDE disks)or sd (for SCSIdisks).

Thisletterindicateswhich device the partitionis on. For example,/dev/hda  (the rst IDE hard
disk)or /dev/isdb  (thesecondSCSldisk).
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The nal numberdenoteghe partition. The rst four (primary or extended)partitionsarenum-
bered1 through4. Logical partitionsstartat5. So,for example,/devihda3 s thethird primary
or extendedpartitionon the rst IDE harddisk, and/dev/sdb6 is the secondogical partition
onthesecondSCSlharddisk.

' ; 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 informationin mind; it makes things easierto understandvhen you are settingup the
partitionsRedHat EnterpriseLinux requires.

D.1.6. Disk Partitions and Other Operating Systems

If your RedHat Enterpriselinux partitionsaresharinga harddisk with partitionsusedby otheroper
ating systemsmostof thetime you will have no problemsHowever, therearecertaincombinations
of Linux andotheroperatingsystemghatrequireextra care.

D.1.7. Disk Partitions and Mount Points

Oneareathatmary peoplenaw to Linux nd confusingis the matterof how partitionsare usedand

accessebly the Linux operatingsystemIn DOS/Wndows, it is relatvely simple:Eachpartitiongets

a"drive letter" Youthenusethecorrectdrive lettertoreferto les anddirectoriesonits corresponding
partition.

Thisis entirely differentfrom how Linux dealswith partitionsand,for thatmatter with disk storage
in general. The main differenceis thateachpartitionis usedto form partof the storagenecessaryo

supporta singlesetof les anddirectories.This is doneby associatinga partition with a directory
througha processknown asmounting Mountinga partition malesits storageavailablestartingatthe

speci eddirectory(known asa mountpoint).

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
Jusr/share/doc/FAQ/txt/Linux-FAQ would be stored on /dev/hda5 , while the le
letc/X11/gdm/Sessions/Gnome would not.

Continuing our example, it is also possiblethat one or more directoriesbelov /usr/  would be
mountpointsfor other partitions.For instance a partition (say /dev/hda7 ) could be mountedon
Jusr/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 Red Hat EnterpriseLinux, you mustgive some
consideratiorto the numberandsizeof the partitionsto be usedby your nen operatingsystem.The
questiorof "how mary partitions"continuego sparkdebatewithin the Linux communityand,without
ary endto thedebaten sight,it is safeto saythatthereareprobablyasmary partitionlayoutsasthere
arepeopledebatingheissue.
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Keepingthisin mind,werecommendhat,unlessyou have areasorfor doingotherwiseyoushouldat
leastcreatethefollowing partitions:swap, /boot/  (or a/boot/efi/ partitionfor Itaniumsystems),,
/boot/e /, and/ (root).

For moreinformation,referto Sectior4.17.4Recommendefartitioning Stheme

@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-
basedsystemsAs operatingsystemloaders they operate'outside” of ary operatingsystem,using
only the Basicl/O System(or BIOS) built into the computerhardwvareitself. This sectiondescribes
GRUB andLILO' sinteractionsvith PCBIOSesandis speci ¢ to x86-compatiblecomputers.

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

GRUB andLILO aresubjectto somelimitationsimposedby the BIOSin mostx86-basedomputers.
Speci cally, someBlOSescannotaccessnorethantwo harddrives,andthey cannotaccessry data
storedbeyondcylinder 10230f ary drive. NotethatsomerecenBIOSesdo nothave thesdimitations,

but this is by no meanauniversal.

©-

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 MB®4-c. ht ml

All thedataGRUB andLILO needto accessitboottime (includingtheLinux kernel)is locatedin the
/boot/  directory If you follow the partition layout recommendedr selectautomaticpartitioning,
the/boot/  directoryis in a small, separateartition. Otherwise it may residein the root partition
(/). In eithercasethepartitionin which /boot/  residesmustconformto thefollowing guidelinesif
you aregoingto useGRUB or LILO to bootyour RedHat Enterpriselinux system:

OnFirst Two IDE Drives

If you have 2 IDE (or EIDE) drives,/boot/ mustbe locatedon one of them. Note that this
two-drive limit alsoincludesary IDE CD-ROM drives on your primary IDE controller So, if
you have onelDE harddrive, andonelDE CD-ROM on your primary controller /boot/  must
belocatedonthe rst harddrive only, evenif you have otherharddrivesonyour secondaryDE
controller
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OnFirstIDE or First SCSIDrive
If you have oneIDE (or EIDE) drive and one or more SCSldrives,/boot/ mustbe located
eitheronthelDE drive or the SCSldrive atID 0. No otherSCSIIDs will work.

OnFirst Two SCSIDrives

If you have only SCSlharddrives,/boot/ mustbelocatedonadrive at|D 0 or ID 1. No other
SCSIIDs will work.

As mentionedearlier it is possiblethat someof the newer BIOSesmay permitGRUB andLILO to
work with con gurationsthat do not meettheseguidelines.Likewise, someof GRUB andLILO's
more esotericfeaturesmay be usedto geta Linux systemstarted evenif the con guration doesnot
meetour guidelines However, dueto the numberof variablesinvolved, RedHat cannotsupportsuch
efforts.

' ; Note

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

E.1. Why Do | Need Driver Media?

While the RedHat EnterpriseLinux installationprogramis loading,a screermay appeamaskingyou
for driver media.Thedriver mediascreenis mostoftenseenin thefollowing scenarios:

- If youneedto performaninstallationfrom anetwork device
- If youneedto performaninstallationfrom ablock device
- If youneedto performaninstallationfrom a PCMCIA device

- If youruntheinstallationprogramby enteringlinux  dd attheinstallationbootprompt(ltanium
usersshouldenterelilo  linux  dd)

- If youruntheinstallationprogramon a computemvhich doesnot have ary PCl devices

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 mediacouldincludea driver diskette or imageproducedby RedHat, it couldbe a
disketteor CD-ROM you male yourselffrom driversfound on the Internet,or it couldbe a diskette
or CD-ROM thata hardwarevendorincludeswith a pieceof hardvare.

Driver mediais usedif you needaccesdo a particulardevice to install Red Hat EnterpriseLinux.
Driverscanbe usedfor network (NFS) installations,installationsusinga PCMCIA or block device,
non-standardr very new CD-ROM drives,SCSladaptersNICs, andotheruncommordevices.

; 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 | Obtain Driver Media?

Driver imagescanbe obtainedfrom several sourcesThey may be includedwith RedHat Enterprise
Linux, or they may be available from a hardware or software vendors website.lIf you suspecthat
your systemmay requireoneof thesedrivers,you shouldcreatea driver diskette or CD-ROM before
beginningyour RedHat EnterpriseLinux installation.

For userswith x86-basedsystemsthe RedHat EnterpriseLinux CD #1 includesdriver images(in-
cludingimages/drvnet.img — network carddriversandimages/drvblock.img — driversfor
SCSilcontrollers)containingmary drivers(bothcommonandobscure).
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@,

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 specializedriver informationis on RedHat's websiteat
http://www.redhat.co m/support /er rat a/

underthe sectioncalledBug Fixes Occasionallypopularhardware may be madeavailable aftera
releasef RedHatEnterpriseLinux thatdoesnotwork with driversalreadyin theinstallationprogram
or includedon the driver imageson the RedHat EnterpriseLinux CD #1. In suchcasesthe RedHat
websitemay containa link to adriverimage.

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

If you have adriver imagethatyou needto write to a diskette, this canbe donefrom within DOS or
RedHat EnterpriseLinux. On anItaniumsystemthe diskettemustbeanLS-120.

To createa driver diskettefrom a driver disketteimageusingRedHat EnterpriseLinux:

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

2.From the samedirectory containingthe driver diskette image,suchasdrvnetimg , type dd
if= drvnet.img of=/dev/fd0 asroot.

To createa driver diskettefrom a driver disketteimageusingDOS:

1. Insertablank,formatteddiskette(or LS-120diskettefor Itaniumsystemusersjnto thediskette
drive.

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

E.1.3. Using a Driver Image During Installation

If youneedto useadriverimage suchasduringaPCMCIA device or NFSinstallation theinstallation
programpromptsyou to insertthedriver (asa diskette,CD-ROM, or le name)whenit is needed.

However, therearesomecasesvhereyou mustspeci cally tell the RedHat EnterpriseLinux instal-
lation programto loadthatdriver disketteanduseit duringtheinstallationprocess.

For example,to speci cally loadadriver diskettethatyou have createdbegin theinstallationprocess
by booting from the Red Hat EnterpriseLinux CD #1 (or the installationboot diskette). For x86-
basedsystemsattheboot: prompt,enterlinux  dd if usinganx86 or AMD64 system Referto
Section4.3.1Booting the Installation Program on x86 and AMD64 Systemdor detailson booting
theinstallationprogram.For ltaniumsystemsatthe Shell> prompt,typeelilo linux dd.Re-
fer to Section4.3.2Bootingthe Installation Program on Itanium Systemgor detailson bootingthe
installationprogram.

The RedHat EnterpriseLinux installationprogramasksyou to insertthe driver diskette. Oncethe
driver disketteis readby the installationprogram,it canapply thosedriversto hardvare discorered
onyour systemlaterin theinstallationprocess.
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Additional Boot Options

This appendixdiscussesdditionalbootandkernelbootoptionsavailablefor the RedHat Enterprise
Linux installationprogram.

Touseary of thebootoptionspresentedhere typethecommand/ou wishto invoke attheinstallation
boot: prompt.

Boot Time Command Arguments

askmethod
This commandasksyou to selectthe installationmethodyou would like to usewhenbooting
from the RedHat EnterpriseLinux CD-ROM.

apic
This x86 bootcommandvorksarounda bug commonlyencountereéh the Intel 440G X chipset
BIOS andshouldonly be executedwith theinstallationprogramkernel.

apm=allow_ints
This x86 bootcommandchangesow the suspenderviceis handledandmaybe necessaryor
somelaptops).

apm=off
This x86 bootcommandlisablesAPM (AdvancedPover Management)lt usefulbecaussome
BlIOSeshave buggy pover managementAPM) andtendto crash.

apm=power_off
This x86 bootcommandmakes Red Hat EnterpriseLinux shutdevn (power off) the systemby
default. It is usefulfor SMP systemghatdo not shutdaevn by default.

apm=realmode_power_off
SomeBIOSescrashon x86-basedsystemsvhentrying to shutdevn (power off) the machine.
This commandchangeghe methodof how this is donefrom the Windows NT way to the Win-
dows 95 way.

dd
Thisagumentcausesheinstallationprogramto promptyou to usea driver diskette.

dd=url
Thisagumentcausesheinstallationprogramto promptyou to useadriver imagefrom a speci-
ed HTTPR, FTR or NFSnetwork address.

display=IP :0

This commandallows remotedisplayforwarding.In thiscommand]P shouldbereplacedwith
thelP addres®f the systemon which you wantthe displayto appear

On the systemyou want the display to appearon, you must executethe commandxhost
+remotehostname , whereremotehostname  is the nameof the hostfrom which you are
running the original display Using the commandxhost +remotehostname  limits access
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to the remote display terminal and doesnot allow accessfrom aryone or ary systemnot
speci cally authorizedor remoteaccess.

driverdisk
This commandperformsthe samefunction asthe dd commandand alsopromptsyou to usea
driver disketteduringtheinstallationof RedHat EnterpriseLinux.

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 installationmay not befoundwhenattemptinganupgradeto RedHat Enterprise_inux 3.

Usethis optiononly if your existing RedHat EnterpriseLinux installationwasnot detected.

mediacheck

This commandyivesyou the optionof 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 problemsthatareoftenencountereduringaninstallation.

memxxx M

This commandallows youto overridetheamountof memorythekerneldetectsor themachine.

This may be neededor someolder systemsvhereonly 16 MB is detectedandfor somenew

machinewherethevideocardsharegshevideomemorywith themainmemory Whenexecuting

thiscommandxxx shouldbereplacedwith theamountof memoryin megabytes.
nmi_watchdog=1

Thiscommandenableshebuilt-in kerneldeadlockdetectorThiscommandtanbeusedo detug
hardkernellockups.By executingperiodicNMI (Non Maskablelnterrupt)interrupts thekernel
canmonitorwhetherary CPUhaslocked up andprint out deluggingmessageasneeded.
noapic
This x86 boot commandtells the kernel not to usethe APIC chip. It may be helpful for some
motherboardsvith abadAPIC (suchasthe Abit BP6)or with abuggy BIOS.
noht

This x86 bootcommandlisableshyperthreading.

nofb

This commanddisablesframe buffer supportandallows the installationprogramto run in text
mode.This commandmaybenecessarjor accessibilitywith somescreerreadinghardvare.

nomce

This x86 boot commanddisablesself-diagnosichecksperformedon the CPU. The kernelen-

ablesself-diagnosison the CPU by default (called Machine Ched Exceptioi). Early Compaq
Pentiumsystemsnay needthis optionasthey do not supportprocessoerrorcheckingcorrectly

A few otherlaptops,notablythoseusingthe RadeonGP chipsetmayalsoneedthis option.
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nopass
This commandlisableghe passingof keyboardandmouseinformationto stage? of theinstal-
lation program.It canbe usedto testkeyboardandmousecon guration screensluring stage2
of theinstallationprogramwhenperforminga network installation.

nopcmcia

Thiscommandgnoresary PCMCIA controllersin system.

noprobe
This commandlisableshardvare detectionandinsteadpromptsthe userfor hardwareinforma-
tion.

noshell
Thiscommandlisablesshellacces®n virtual console2 duringaninstallation.

nousb
This commanddisablesthe loading of USB supportduring the installation.If the installation
programtendsto hangearlyin the processthis commandnaybehelpful.

nousbstorage
Thiscommandlisablegheloadingof theusbstoragenodulein theinstallationprograms loader
It mayhelpwith device orderingon SCSlsystems.

reboot=b
This x86 and AMD64 boot commandchangeghe way the kerneltries to rebootthe machine.
If akernelhangis experiencedvhile the systemis shuttingdown, this commandmay causethe
systemto rebootsuccessfully

rescue
This commandunsrescuemode.Referto the RedHat EnterpriseLinux SystenmAdministation
Guidefor moreinformationaboutrescuemode.

resolution=
Tells theinstallationprogramwhich videomodeto run. It acceptsary standardesolution,such
as640x480 , 800x600 , 1024x768 , andsoon.

serial

Thiscommandurnson serialconsolesupport.

skipddc
This x86 bootcommandskipsthe ddc monitorprobewhich causeproblemson somesystems.

text
Thiscommandlisableghe graphicalinstallationprogramandforcestheinstallationprogramto
runin text mode.

updates

This commandpromptsyou to inserta oppy diskette containingupdategbug x es).lt is not
neededf you areperforminga network installationandhave alreadyplacedthe updatesmage
contentdn RHupdates/ onthesener.
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vnc

Thiscommandallows youto installfrom a VNC sener.

vncpassword=

This commandsetsthe passverd usedto connectto the VNC sener.
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Additional Resour ces about Itanium and Linux

Other referencematerials,relatedto running Red Hat EnterpriseLinux on an Itanium system,are
availableontheWeh A few of theavailableresourcesreasfollows:

« http://wwwlinuxia64.og/ — TheOf cial HomePage of the ItaniumLinux Project

+ http://wwwintel.com/produat/servegrocessors/seer/itaniumindex.htm#d=srditanum& —
TheIntel websiteon the Itanium Processor

« http://developerintd.com/techrology/e /i ndex.htmdd=sr+e& — The Intel websitefor the Ex-
tensibleFirmwarelnterface(EFI)

« http://wwwitanium.com/eBusirgs/prodets/itarium/ — The Intel websiteon the Itanium 2 pro-
cessor
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