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Intr oduction

Welcometo theRedHat EnterpriseLinuxESInstallationGuide. This guidecontainsusefulinforma-
tion to assistyouduringtheinstallationof RedHatEnterpriseLinux ES.Fromfundamentalconcepts
suchasinstallationpreparationto thestep-by-stepinstallationprocedure,thisbookwill beavaluable
resourceasyou installRedHat EnterpriseLinux ES.

This manualwill walk you througha typical installationusingtheRedHat EnterpriseLinux ESCD-
ROMs. Onceyou have completedthe installationasoutlinedin this manual,you will have a fully
functioningRedHat EnterpriseLinux ESsystem.

1. Document Conventions
Whenyou readthis manual,you will seethat certainwordsarerepresentedin differentfonts,type-
faces,sizes,andweights.This highlightingis systematic;differentwordsarerepresentedin thesame
styleto indicatetheir inclusionin aspeci�c category. Thetypesof wordsthatarerepresentedthisway
includethefollowing:

command

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

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

filename

Filenames,directorynames,paths,andRPMpackagenamesarerepresentedthisway. Thisstyle
shouldindicatethat a particular�le or directoryexists by that nameon your Red Hat Linux
system.Examples:

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

The /etc/fstab �le containsinformationaboutdifferentsystemdevicesand�lesystems.

Install thewebalizer RPMif youwantto useaWebserver log �le analysisprogram.

application

Thisstyleshouldindicateto you thattheprogramnamedis anend-userapplication(asopposed
to systemsoftware).For example:

UseNetscapeNavigator to browsetheWeb.

[key]

A key on thekeyboardis shown in this style.For example:

To use[Tab] completion,type in a characterandthenpressthe [Tab] key. Your terminalwill
displaythelist of �les in thedirectorythatstartwith thatletter.

[key]-[combination]

A combinationof keystrokesis representedin thisway. For example:

The[Ctrl]-[Alt]-[Backspace]key combinationwill restarttheX Window System.
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text found on a GUI interface

A title, word,or phrasefoundon a GUI interfacescreenor window will beshown in this style.
Whenyou seetext shown in this style,it is beingusedto identify a particularGUI screenor an
elementonaGUI screen(suchastext associatedwith a checkboxor �eld). Example:

SelecttheRequirePassword checkboxif youwouldlikeyourscreensaver to requireapassword
beforestopping.

top level of a menuon a GUI screenor window

Whenyouseeaword in thisstyle,it indicatesthattheword is thetop level of apulldown menu.
If youclick on theword on theGUI screen,therestof themenushouldappear. For example:

UnderSettingson a GNOME terminal,you will seethe following menuitems:Preferences,
ResetTerminal, Resetand Clear, andColor selector.

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

Click onPrograms=>Applications=>Emacs to starttheEmacstext editor.

button on a GUI screenor window

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

Click on theBack buttonto returnto thewebpageyou lastviewed.

computer output

Whenyouseetext in thisstyle,it indicatestext displayedby thecomputeron thecommandline.
You will seeresponsesto commandsyou typedin, errormessages,andinteractive promptsfor
your inputduringscriptsor programsshown this way. For example:

Usethe ls commandto displaythecontentsof adirectory:
$ ls
Desktop axhome logs paulwesterberg.gif
Mail backupfiles mail reports

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

prompt

A prompt,which is a computer's way of signifying that it is readyfor you to input something,
will beshown in thisstyle.Examples:

$

#

[stephen@maturin stephen]$

leopard login:

user input

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

To bootyour systeminto thetext basedinstallationprogram,you will needto typein thetext
commandat theboot: prompt.

Additionally, weuseseveraldifferentstrategiesto draw yourattentionto certainpiecesof information.
In orderof how critical the informationis to your system,theseitemswill be marked asnote,tip,
important,caution,or awarning.For example:
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Note

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

Tip

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

Impor tant

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

Caution

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

Warning

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

2. How to Use This Manual
This manualfocusesonaCD-ROM basedinstallation,soit is idealfor users(bothnew andold) who
wantaquickandsimpleinstallationsolution.It will helpyouprepareyoursystem,walk you through
theinstallation,andassistyou in thecon�gurationof RedHatEnterpriseLinux ES.

If you arean experienceduserwho wantsto performa RedHat EnterpriseLinux ES CD-ROM in-
stallation,andyou do not needa review of thebasics,you canskip aheadto Chapter3 to begin the
installationprocess.

Tip

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

http://www.redhat.com/support/docs/faqs/rhl_general_faq/
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2.1. We Need Feedbac k!

If you spota typo in theRedHat EnterpriseLinuxESInstallationGuide, or if you have thoughtof a
way to make this manualbetter, we would love to hearfrom you! Pleasesubmita reportin Bugzilla
(http://bugzilla.redhat.com/bugzilla/) againstthecomponentrhel-ig-es-x86.

Besureto mentionthemanual's identi�er:

rhel-ig-es-x86(EN)-2.1-HTML-RHI (2003-01-31T11:13-0400)

Thatway wewill know exactly whichversionof theguideyouhave.

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

If youhaveasupportquestion(for example,if youneedhelpcon�guring X, or if youarenotsurehow
to partitionyour harddrive[s]), pleaseregisteryour productat http://www.redhat.com/apps/activate/
andusetheonlinesupportsystemfor thosetypeof requests.
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Chapter 1.

Steps to Get You Star ted

Beforeyou installRedHat EnterpriseLinux ES,youshouldperformthefollowing steps:

1.1. Do You Have the Right Components?
If youhavepurchasedanOf�cial RedHatEnterpriseLinux ESproduct,youarereadyto go.However,
mistakesoccasionallyhappen,sonow is agoodtime to double-checkthecontentsof your product.

A black, red, andwhite RegistrationInformationcard is includedwith your product.A list of the
contentsof your boxed set versionis on the backof the card.Pleasereadover the list andcheck
to make surethat you have all the CDs andmanualsthat areincludedwith the versionof RedHat
EnterpriseLinux ESthatyoupurchased.

If you have purchasedanOf�cial RedHat EnterpriseLinux ES productfrom RedHat, Inc. (or one
of its distributors),andyou aremissingoneor moreof the itemslisted,pleaselet usknow. Contact
informationis alsoavailableon theRegistrationInformationcard.

Howto identifyour of�cial boxedset: Thebottomof ourbox hasanISBN numbernext to oneof the
barcodes.ThatISBN numbershouldbein this form:

1-58569- x - y

(Thex andy will beuniquenumbers.)

RedHatpartnerswith companies(internationalanddomestic)sothatwecanmakeRedHatEnterprise
Linux ESavailableto you in themostconvenientform. Becauseof thesepartnerships,youmight �nd
thatyourRedHat EnterpriseLinux ESproductmaynot havebeenactuallyproducedby RedHat.

If your producthasa differentISBN number(or noneat all), you will needto contactthecompany
that producedit. Normally, third-partyproducerswill includetheir logo and/orcontactinformation
ontheoutsideof theirbox;anof�cial RedHatEnterpriseLinux ESboxedsetlistsonly ournameand
contactinformation.

1.1.1. Where to Find Other Manuals

If yourparticularproductdid not includeall of theprintedRedHatEnterpriseLinux ESmanuals,you
can�nd themonlineor on theRedHat EnterpriseLinux ESDocumentationCD includedwith your
of�cial RedHatEnterpriseLinux ESproduct.

To �nd themanualsin bothHTML andPDFformatsonline,go to http://www.redhat.com/docs.

1.1.2. Registering Your Product

If you have purchasedan Of�cial RedHat EnterpriseLinux ES product,you shouldregister your
product.Registrationoffers many useful services,suchas installationsupport,accessto Red Hat
Network, andmore.

To registeryour product,go to http://www.redhat.com/apps/activate/. You will �nd your ProductID
on the RegistrationInformationcardin your Of�cial RedHat EnterpriseLinux ES boxedset.Once
registered,youwill have accessto all theextrasthatRedHat providesto its registeredusers.

For moreinformationon registeringandthe scopeof RedHat technicalsupportofferings,seeAp-
pendixB.
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1.2. Is Your Hardware Compatib le?
Hardwarecompatibilityis particularlyimportantif youhaveanoldersystemor asystemthatyoubuilt
yourself.RedHat EnterpriseLinux ES2.1shouldbecompatiblewith mosthardwarein systemsthat
werefactorybuilt within thelasttwo years.However, hardwarespeci�cationschangealmostdaily, so
it is hardto guaranteethatyour hardwarewill be100%compatible.

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

1.3. Do You Have Enough Disk Space?
Nearlyevery modern-dayoperatingsystem(OS)usesdiskpartitions, andRedHat EnterpriseLinux
ESis no exception.Whenyou install RedHat EnterpriseLinux ES,you mayhave to work with disk
partitions.If you have not worked with disk partitionsbefore(or needa quick review of the basic
concepts)readAppendixD beforeproceeding.

Thedisk spaceusedby RedHat EnterpriseLinux ESmustbeseparatefrom thedisk spaceusedby
otherOSesyou might have installedon your system, suchasWindows, OS/2,or even a different
versionof Linux. At leasttwo partitions(/ andswap) mustbededicatedto RedHatEnterpriseLinux
ES.

Beforeyoustarttheinstallationprocess,oneof thefollowing conditionsmustbemet:

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

• Youmusthaveoneor morepartitionsthatmaybedeleted,therebyfreeingupenoughdiskspaceto
installRedHatEnterpriseLinux ES.

1.3.1. Installation Disk Space Requirements

Note

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

SeeSection1.5, for further informationregardingdisk spacerequirementsfor your speci�c installa-
tion needs.

Server

For a Server installation,choosingto install GNOME2 or KDE3, requiresat least1.0GB of free

1. Unpartitioneddiskspacemeansthattheharddrive(s)youareinstallingto havenotbeendividedinto sections

for data.Whenyoupartitionadisk,eachpartitionwill behavelikeaseparatedisk drive.
2. Acronym for GNU Network ObjectModel Environment.GNOME is part of the GNU projectandpart of

thefreesoftware,or opensource,movement.GNOME is a Windows-like desktopsystemthatworkson UNIX

andUNIX-lik esystems.Themainobjectiveof GNOMEis to provideauser-friendly suiteof applicationsandan

easy-to-usedesktop.
3. Acronym for K DesktopEnvironment.A network-transparent,contemporarydesktopenvironmentfor UNIX

workstations,KDE is partof theopensourcemovement.It is free to anyoneandits sourcecodeis availableto

anyoneto modify.
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space.ChoosingbothGNOMEandKDE requiresat least1.3GB of freediskspace.

Custom

A Custominstallationrequiresfor a minimal installation(without the Server packages)andat
least3.2GB of freespaceif every packageis selected.

If you arenot surethat you meettheseconditions,or if you want to know how to createfree disk
spacefor yourRedHat EnterpriseLinux ESinstallation,pleasereferto AppendixD.

1.4. Can You Install Using the CD-ROM?
Thereare several methodsthat can be usedto install Red Hat EnterpriseLinux ES. This manual
focuseson installingfrom theCD-ROM. For instructionson alternative installationmethods,referto
Chapter4.

Installing from a CD-ROM requiresthat you have purchaseda Red Hat EnterpriseLinux ES 2.1
product,or youhaveaRedHatEnterpriseLinux ESCD-ROM, andyouhaveaCD-ROM drive.Most
new computerswill allow bootingfrom theCD-ROM. If your systemwill supportbootingfrom the
CD-ROM, it is aneasyway to begin a localCD-ROM installation.

YourBIOSmayneedto bechangedto allow bootingfrom yourCD-ROM drive.For moreinformation
abouteditingyour BIOS,seeSection3.2.1.

1.4.1. Alternative Boot Methods

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

LocalBoot Disk

If you needa local boot disk4, you mustcreateit. The local boot disk image�le, boot.img ,
is locatedin the images directoryon your RedHat EnterpriseLinux ES CD-ROM. Refer to
Section1.4.2, for moreinformationonmakingabootdisk.

Note

USB Floppies — You can also boot the Red Hat Enterprise Linux ES installation program using a
USB �opp y as a boot disk (if your system supports booting from a USB �opp y).

Note

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

4. A bootdisk is adisketteyoucreateduringaninstallationthatcanlaterbeusedto boottheoperatingsystem.

Normally, yourcomputerbootsfrom aharddisk,but if theharddiskis damaged,youcanbootthecomputerfrom

abootablediskette.
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1.4.2. Making Installation Diskettes

You may need to create a diskette from an image �le ; for example, you may need to use
updated diskette images obtained from the Red Hat Enterprise Linux ES errata page
(http://www.redhat.com/apps/support/errata) or youmayneedto createabootdisk.

An image�le containsan exact copy (or image)of a diskette's contents.Sincea diskettecontains
�lesysteminformationin additionto thedatacontainedin �les, theimage�le is notusableuntil it has
beenwritten to adiskette.

To start,you will needa blank, formatted,high-density(1.44MB), 3.5-inchdiskette.You will need
accessto a computerwith a 3.5-inchdiskettedrive. Thecomputermustbeableto run eitheranMS-
DOSprogramor thedd utility foundonmostLinux-like operatingsystems.

The images directoryon your RedHat EnterpriseLinux ES CD-ROM containsthe boot images.
Onceyou have selectedthe properimage(suchasboot.img for a CD-ROM-basedinstallationor
bootnet.img for anetwork installation),transfertheimage�le ontoadiskette.

1.4.2.1. Using the rawrite Utility

To makeadisketteusingMS-DOS,usetherawrite utility includedontheRedHatEnterpriseLinux
ESCD-ROM in thedosutils directory. First,labelablank,formatted3.5-inchdisketteappropriately
(suchas "Boot Disk" or "UpdatesDisk"). Insert it into the diskette drive. Then,usethe following
commands(assumingyourCD-ROM is drive d: ):

C:\
� d:

D:\
� cd \dosutils

D:\dosutils
� rawrite

Enter disk image source file name: ..\images\boot.img
Enter target diskette drive: a:
Please insert a formatted diskette into drive A: and
press --ENTER-- : [Enter]
D:\dosutils

�

First, rawrite asksyou for the �lename of a diskette image;enterthe directoryandnameof the
imageyou wish to write (for example,..\images\boot.img ). Thenrawrite asksfor a diskette
drive to write theimageto; entera: . Finally, rawrite asksfor con�rmation thata formatteddiskette
is in the drive you have selected.After pressing[Enter] to con�rm, rawrite copiesthe image�le
onto thediskette.If you needto make anotherdiskette,label thatdiskette,andrun rawrite again,
specifyingtheappropriateimage�le.

1.4.2.2. Using the dd Command

To makeadisketteunderLinux (or any otherLinux-like operatingsystem),youmusthavepermission
to write to thedevice representinga 3.5-inchdiskettedrive (known as/dev/fd0 underLinux).

First, labela blank,formatteddisketteappropriately(suchas"Boot Disk" or "UpdatesDisk"). Insert
it into thediskettedrive (but donot issueamount 5 command).After mountingtheRedHatEnterprise
Linux ESCD-ROM, changeto thedirectorycontainingthedesiredimage�le, andusethefollowing
command(changingthenameof theimage�le anddiskettedevice asappropriate):

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

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

5. Whenyou mounta �oppy or CD-ROM, you make thatdevice's contentsavailableto you. Seethe Of�cial

RedHat LinuxGettingStartedGuidefor moreinformation.
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1.5. Whic h Installation Class is Best For You?
Usually, RedHatEnterpriseLinux ESis installedon its own diskpartitionor setof partitions,or over
anotherinstallationof Linux.

Warning

Installing Red Hat Enterprise Linux ES over another installation of Linux (including Red Hat Linux)
does not preserve any information (�les or data) from a prior installation. Make sure you save or back
up any important �les!

RedHat EnterpriseLinux ESprovidestwo differentclasses,or types,of installations:

Server

TheServer con�gurationincludes,at your option,theability to install a default X Window Sys-
temenvironmentwith management.

Custom

A Custominstallationallows you the greatest�e xibility during your installation.You choose
yourbootloader, whichpackagesyouwant,andmore.Custominstallationsaremostappropriate
for thoseusersmore familiar with RedHat Linux installationsand for thoseafraid of losing
complete�e xibility.

Theseclassesgive you theoptionof simplifying theinstallationprocess(with somepotentialfor loss
of con�guration �e xibility), or retaining�e xibility with a slightly morecomplex installationprocess.
Next, take adetailedlook at eachclass,soyou candecidewhichoneis right for you.

1.5.1. Server Installation

Below aretheminimumrecommendeddisk spacerequirementsfor a Server installationwhereonly
onelanguage(suchasEnglish)will beinstalled.

Note

The minimum recommended disk space requirements as listed below, are just minimum recommen-
dations for the installation itself. You should adjust these disk space requirements as appropriate for
your speci�c computing needs (such as disk space for personal �les , additional applications you may
install at a later time, and so on).

• Server (minimum,nographicalinterface):800MB

• Server (default, choosingGNOMEor KDE): 1 GB

• Server (choosingGNOMEandKDE): 1.3GB

• Server (choosingeverything,GNOME andKDE): 1.5GB

If you plan to chooseall grouppackages,aswell asselectadditionalindividual packages,you may
want to allow yourself2.0 GB or moreof disk space.This will provide spacewhereadditionaldata
maybewritten.
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1.5.1.1. What a Server Installation Will Do

A Server installation,with automaticpartitioning,will createthefollowing partitions:

Note

The partitions represented below were created on a system with 9 GB of hard drive space and 512
MB of RAM. Depending on the amount of hard drive space and memory you have available, these
values may differ slightly.

• A 47MB partition(mountedas/boot ) in which theLinux kernelandrelated�les arekept.

• A partitionof at least4877MB (mountedas/usr ).

• Thesizeof theswappartitionis determinedby theamountof RAM in yoursystemandtheamount
of spaceavailableonyourharddrive. If youhave128MB of RAM, thentheswappartitioncreated
canbe128MB – 256MB (twiceyourRAM), dependingonhow muchdiskspaceis available.

For this example,a1020MB swappartition(mountedas � swap� ) is created.

• A 2738MB ext partition.

• A partitionof at least2094MB (mountedas/home ).

• A 384MB partition(mountedas/ ).

• A 259MB partition(mountedas/var ).

This partitioningschemeoffersa reasonably�e xible �lesystemcon�gurationfor mostserver tasks.

1.5.2. Custom Installations

The Custominstallation allows you the most �e xibility during your installation.During a Custom
installation,you havecompletecontrolover thepackagesthatwill beinstalledonyoursystem.

Therecommendeddiskspacerequirementsfor a Custominstallationareasfollows:

Note

The minimum recommended disk space requirements as listed below, are just minimum recommen-
dations for the installation itself. You should adjust these disk space requirements as appropriate for
your speci�c computing needs (such as disk space for personal �les , additional applications you may
install at a later time, and so on).

• Custom(minimum,without Server packages):350MB

• Custom(minimum,with Server packages):500MB

• Custom(default): 1 GB

• Custom(choosingeverything):3.2GB
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1.5.2.1. What a Custom Installation Will Do

As you might guessfrom thename,a custominstallationputstheemphasison �e xibility. You have
completecontroloverwhichpackageswill beinstalledonyour system.

If youchooseautomaticpartitioning,aCustominstallationwill createthefollowing partitions:

Note

The partitions represented below were created on a system with 9 GB of hard drive space and 512
MB of RAM. Depending on the amount of hard drive space and memory you have available, these
values may differ slightly.

• Thesizeof theswappartitionis determinedby theamountof RAM in yoursystemandtheamount
of spaceavailableonyourharddrive. If youhave128MB of RAM, thentheswappartitioncreated
canbe128MB – 256MB (twiceyourRAM), dependingonhow muchdiskspaceis available.

For this example,a1020MB swappartition(mountedas � swap� ) is created.

• A 47MB partition(mountedas/boot ) in which theLinux kernelandrelated�les reside.

• A 2609MB root partition (mountedas/ ) in which all other�les arestored(theexact sizeof this
partitionis dependentonyour availabledisk space).
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Chapter 2.

System Requirements Table

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

Thischapterprovidesyouwith asystemrequirementstable,whichwill helpyoukeeparecordof your
currentsystemsettingsandrequirements.Enterinformationaboutyour systemin thetableprovided
asahandyreferenceto helpmakeyour RedHat EnterpriseLinux ESinstallationgomoresmoothly.

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

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

memory: amountof RAM
installedonyoursystem;
ex: 64MB, 128MB

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

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

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

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

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

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

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

netmask: four numbers,
separatedby dots;ex:
255.255.248.0

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

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

domainname: thename
givento yourorganization;
ex: for RedHat, this
would beredhat.com

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

Table 2-1.SystemRequirementsTable

If any of thesenetworking requirementsor termsareunfamiliar to you,contactyournetwork admin-
istratorfor assistance.



Chapter 3.

Installing Red Hat Enterprise Lin ux ES

Thischapterexplainshow to installRedHatEnterpriseLinux ESfrom theCD-ROM usingthegraph-
ical, mouse-basedinstallationprogram.Thefollowing topicsarediscussed:

• Gettingfamiliar with theinstallationprogram's userinterface

• Startingtheinstallationprogram

• Selectinganinstallationmethod

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

• Finishingtheinstallation

3.1. The Installation Program User Interface
If you have useda graphical user interface(GUI) before,you will be familiar with this process;
simply useyour mouseto navigate the screens,"click" buttons,or entertext �elds. You can also
navigatethroughtheinstallationusingthe[Tab]and[Enter] keys.

3.1.1. A Note about Vir tual Consoles

The RedHat EnterpriseLinux ES installationprogramoffers morethanthe dialog boxesof the in-
stallationprocess.Several different kinds of diagnosticmessagesareavailable to you, in addition
to providing a way to entercommandsfrom a shellprompt.The installationprogramdisplaysthese
messageson� vevirtual consoles, amongwhichyoucanswitchusingasinglekeystrokecombination.

Thesevirtual consolescanbehelpful if you encounteraproblemwhile installingRedHat Enterprise
Linux ES.Messagesdisplayedon the installationor systemconsolescanhelp pinpoint a problem.
PleaseseeTable3-1 for a listing of thevirtual consoles,keystrokesusedto switchto them,andtheir
contents.

Console Keystr okes Contents

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

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

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

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

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

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

Table 3-1.Console,Keystrokes,and Contents

Generally, thereis noreasonto leavethedefaultconsole(virtual console#7)unlessyouareattempting
to diagnoseinstallationproblems.
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3.2. Star ting the Installation Program
To starttheinstallation,youmust�rst boottheinstallationprogram.Pleasemakesureyouhaveall the
resourcesyouwill needfor theinstallation.If youhavealreadyreadthroughChapter1, andfollowed
theinstructions,youshouldbereadyto begin.

Note

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

3.2.1. Booting the Installation Program

Note

To create a boot disk, refer to Section 1.4.2.

You canboot the RedHat EnterpriseLinux ESinstallationprogramusingany oneof the following
media(dependinguponwhatyour systemcansupport):

• BootableCD-ROM — YourmachinesupportsabootableCD-ROM drive andyouwantto perform
a local CD-ROM installation.

• Localbootdisk— Yourmachinewill notsupportabootableCD-ROM andyouwantto install from
a local CD-ROM or aharddrive.

• Networkbootdisk— Useanetwork bootdisk to install via NFS,FTP, andHTTP.

Insertthebootdisk into your computer's �rst diskettedrive andreboot(or bootusingtheCD-ROM,
if yourcomputersupportsbootingfrom it). YourBIOSsettingsmayneedto bechangedto allow you
to bootfrom thedisketteor CD-ROM.

Tip

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

Once you've entered your BIOS setup program, �nd the section where you can alter your boot se-
quence. 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, please refer to the documentation
that came with your system.

After a shortdelay, a screencontainingtheboot: promptshouldappear. Thescreencontainsinfor-
mationon a variety of bootoptions.Eachboot optionalsohasoneor morehelp screensassociated
with it. To accessa helpscreen,presstheappropriatefunctionkey aslistedin the line at thebottom
of thescreen.
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As you boottheinstallationprogram,beawareof two issues:

• Onceyou seetheboot: prompt,the installationprogramwill automaticallybegin if you take no
actionwithin the�rst minute.To disablethis feature,pressoneof thehelpscreenfunctionkeys.

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

Normally, you only needto press[Enter] to boot.Watchthebootmessagesto seeif theLinux kernel
detectsyour hardware.If your hardwareis properlydetected,pleasecontinueto thenext section.If it
doesnot properlydetectyourhardware,youmayneedto restarttheinstallationin expertmode.

3.2.1.1. Additional Boot Options

If youdonotwishto performaCD-ROM GUI installation,youcanstartatext modeinstallationusing
thefollowing bootcommand:

boot: text

For text modeinstallationinstructions,pleasereferto Chapter4.

If youarehaving troublebootinginto thegraphicalinstallationprogram,youcantry to bootusingthe
no framebuffer (nofb ) bootoption.

At thebootcommand,enterthefollowing:

boot: nofb

This optionallows you to usethegraphicalinstallationprogramwithoutusinga framebuffer.

Enterexpertmodeusingthefollowing bootcommand:

boot: linux expert

If youneedto performtheinstallationin serialmode, typethefollowing command:

boot: linux console= � devic e �

In theabove command,� device � shouldbethedevice youareusing(suchasttyS0or ttyS1).For
example,linux console=ttyS0,115200n8 .

3.2.1.2. Kernel Options

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

boot: linux mem=128M

After enteringany options,press[Enter] to bootusingthoseoptions.

If you needto specifyboot optionsto identify your hardware, pleasewrite them down. The boot
optionswill be neededduring the boot loadercon�guration portion of the installation(pleasesee
Section3.14for moreinformation).
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3.2.1.3. Booting Without Diskettes

TheRedHat EnterpriseLinux ESCD-ROM canbebootedby computersthatsupportbootableCD-
ROMs.Not all computerssupportthisfeature,soif yoursystemcannotbootfrom theCD-ROM, there
is oneotherway to startthe installationwithout usinga bootdisk. Thefollowing methodis speci�c
to x86-basedcomputersonly.

If youhaveMS-DOSinstalledonyoursystem,youcanbootdirectly from theCD-ROM drivewithout
usinga bootdisk.To do this (assumingyour CD-ROM is drive d: ), usethefollowing commands:

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

Thismethodwill notwork if run in aDOSwindow — theautoboot.bat �le mustbeexecutedwith
DOSastheonly operatingsystem.In otherwords,Windows cannotberunning.

If your computercannotbootdirectly from CD-ROM (andyou cannotusea DOS-basedautoboot),
youwill have to useabootdisketteto getthingsstarted.

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

CD-ROM

If you have a CD-ROM drive andtheRedHat EnterpriseLinux ESCD-ROM, you canusethis
method.Youwill needa bootdisk or a bootableCD-ROM. PCMCIA bootanddriver disksmay
alsobeused.Continuereadingthischapterfor furtherinstructions.

HardDrive

If you have copiedtheRedHat EnterpriseLinux ESISO imagesto a local harddrive, you can
usethis method.You will needa boot disk. PCMCIA boot anddriver disksmay alsobeused.
Referto Chapter4, for harddrive installationinstructions.

NFSImage

If you areinstalling from an NFS server which is exporting the RedHat EnterpriseLinux ES
CD-ROM(s) or a mirror imageof *PROD;, you canusethis method.You will needa network
boot disk. PCMCIA boot anddriver disksmay alsobe used.Refer to Chapter4, for network
installationinstructions.PleasenotethatNFSinstallationsmayalsobeperformedin GUI mode.

FTP

If you areinstallingdirectly from anFTPserver, usethis method.Youwill needanetwork boot
disk.PCMCIA bootanddriver disksmayalsobeused.Referto Chapter4, for FTPinstallation
instructions.
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HTTP

If you are installing directly from an HTTP (Web) server, usethis method.You will needa
network boot disk. PCMCIA boot anddriver disksmay alsobe used.Refer to Chapter4, for
HTTPinstallationinstructions.

3.4. Beginning the Installation
If youareplanningto install via CD-ROM usingthegraphicalinterface,pleasecontinuereading.

If you would ratherperforma text modeinstallation,rebootyour systemandat theboot: prompt,
type text . Referto Chapter4, for moreinformation.

3.4.1. Installing from CD-ROM

To installRedHatEnterpriseLinux ESfrom aCD-ROM, choosetheCD-ROM optionfrom theboot
loaderscreenandselectOK. Whenprompted,inserttheRedHat EnterpriseLinux ESCD into your
CD-ROM drive (if youdid notbootfrom theCD-ROM). OncetheCD is in theCD-ROM drive,select
OK, andpress[Enter].

Theinstallationprogramwill thenprobeyour systemandattemptto identify your CD-ROM drive. It
will startby looking for anIDE (alsoknown asanATAPI) CD-ROM drive. If found,it will continue
to thenext stageof theinstallationprocess(seeSection3.5).

Note

To abort the installation process at this time, reboot your machine and then eject the boot diskette or
CD-ROM. You can safely cancel the installation at any point before the About to Install screen. See
Section 3.23, for more information.

If aCD-ROM drive is notdetected,youwill beaskedwhattypeof CD-ROM drive youhave.Choose
from thefollowing types:

SCSI

Selectthis if your CD-ROM drive is attachedto a supportedSCSI adapter;the installation
programwill thenaskyouto chooseaSCSIdriver. Choosethedriver thatmostcloselyresembles
your adapter. You may specifyoptionsfor the driver if necessary;however, mostdrivers will
detectyourSCSIadapterautomatically.

Other

If your CD-ROM drive is neitheranIDE nor a SCSI,it is an"other." Soundcardswith propri-
etaryCD-ROM interfacesaregoodexamplesof CD-ROMs in theOthercategory. Theinstalla-
tion programwill displaya list of driversfor supportedCD-ROM drives— choosea driver and,
if necessary, specifyany driver options.

Tip

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

If you have anIDE (ATAPI) CD-ROM, but theinstallationprogramfails to �nd your it andasksyou
whattypeof CD-ROM drive you have, try thefollowing bootcommand.Restarttheinstallation,and
at the boot: promptenterlinux hdX=cdrom . Replacethe X with oneof the following letters,
dependingon theinterfacetheunit is connectedto, andwhetherit is con�guredasmasteror slave:

• a — �rst IDE controller, master

• b — �rst IDE controller, slave

• c — secondIDE controller, master

• d — secondIDE controller, slave

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

3.5. Langua ge Selection
Usingyour mouse,selectthelanguageyou would preferto usefor theinstallationandasthesystem
default (seeFigure3-1).

Selectingthe appropriatelanguagewill also help target your time zonecon�guration later in the
installation.Theinstallationprogramwill try to de�ne theappropriatetime zonebasedon whatyou
specifyon this screen.

Onceyouselecttheappropriatelanguage,click Next to continue.

Figure3-1.LanguageSelection



Chapter 3. Installing RedHat Enterprise Linux ES 17

3.6. Keyboar d Con�guration
Choosethe keyboardmodel that best�ts your system(seeFigure3-2). If you cannot�nd an exact
match,choosethebestGenericmatchfor your keyboardtype(for example,Generic 101-key PC).

Next, choosethecorrectlayouttypefor yourkeyboard(for example,U.S.English).

Creatingspecialcharacterswith multiplekeystrokes(suchasÑ, Ô, andÇ) is doneusing"deadkeys"
(alsoknown ascomposekey sequences).Deadkeys areenabledby default. If you donot wish to use
them,selectDisabledeadkeys.

Tip

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

To testyourkeyboardcon�guration,usetheblanktext �eld at thebottomof thescreento entertext.

Onceyouhave madetheappropriateselections,click Next to continue.

Figure3-2.KeyboardCon�guration

Tip

To change your keyboard type after you have installed Red Hat Enterprise Linux ES, log in as root
and use the /usr/sbin/kbdconfig command. Alternatively, you can type setup at the root prompt.



18 Chapter 3. Installing RedHat Enterprise Linux ES

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

Tip

To re-enable dead keys (assuming you chose to disable them during the installation), you will also
need to comment out the line enabling dead keys in the XF86Config-4 �le (or, it you are using
XFree86 version 3, the XF86Config �le) in /etc/X11 .

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

Section "InputDevice"
Identifier "Keyboard0"
Driver "keyboard"
Option "XkbRules" "xfree86"
Option "XkbModel" "pc101"
Option "XkbLayout" "de"
Option "XkbVariant" "nodeadkeys"

EndSection

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

3.7. Mouse Con�guration
Choosethecorrectmousetype for your system.If you cannot�nd anexactmatch,choosea mouse
typethatyouaresureis compatiblewith yoursystem(seeFigure3-3).

To determineyourmouse's interface,follow themousecablebackto whereit plugsinto yoursystem.
If theconnectorat theendof themousecableplugsinto a rectangularconnector, you have aserialor
USB mouse;if theconnectoris round,youhave aPS/2mouseor mouseport.

If youarenotsureif yourmouseis aserialor USB mouse,checkthevendordocumentation.

If youcannot�nd amousethatyouaresureis compatiblewith yoursystem,selectoneof theGeneric
entries,basedonyourmouse's numberof buttons,andits interface.
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Figure3-3.MouseCon�guration

If you have a PS/2or a bus mouse,you do not needto pick a port anddevice. If you have a serial
mouse,youshouldchoosethecorrectport anddevice thatyourserialmouseis on.

TheEmulate 3 Buttons checkboxallows you to usea two-buttonmouseasif it hadthreebuttons.In
general,theX Window Systemis easierto usewith athree-buttonmouse.If youselectthischeckbox,
youcanemulatea third, "middle" buttonby pressingbothmousebuttonssimultaneously.

Tip

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

To con�gure your mouse to work as a left-handed mouse, reset the order of the mouse buttons. To
do this, after you have booted your Red Hat Enterprise Linux ES system, type gpm -B 321 at the
shell prompt.

3.8. Welcome to Red Hat Enterprise Lin ux ES
TheWelcomescreendoesnotpromptyoufor any input.Pleasereadoverthehelptext in theleft panel
for additionalinstructionsandinformationonwhereto registeryourOf�cial RedHatEnterpriseLinux
ESproduct.

Pleasenoticethe Hide Help buttonat thebottomleft cornerof the screen.The help screenis open
by default. If youdo notwantto view thehelpinformation,click onHide Help to minimizethehelp
portionof thescreen.

Click on theNext buttonto continue.
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3.9. Install Options
Choosethetypeof installationyouwould like to perform(seeFigure3-4). RedHatEnterpriseLinux
ES allows you to choosethe installationtype thatbest�ts your needs.Your optionsareServer and
Custom.

Note

The choices for Installation Type presented on the Install Options screen vary depending on which
product you are installing.

Figure3-4.ChoosingYour Installation Type

For moreinformationaboutthedifferentinstallationclasses,pleasereferto Section1.5.

3.10. Disk Partitioning Setup
Partitioningallows you to divide your harddrive into isolatedsections,whereeachsectionbehaves
asits own harddrive. Partitioningis particularlyusefulif you runmorethanoneoperatingsystem.If
youarenotsurehow youwantyoursystemto bepartitioned,readAppendixD for moreinformation.

On this screen,you canchooseto performautomaticpartitioning,or manualpartitioningusingDisk
Druid or fdisk (seeFigure3-5).

Automaticpartitioningallows you to performaninstallationwithouthaving to partitionyourdrive(s)
yourself.If youdonot feelcomfortablewith partitioningyoursystem,it is recommendedthatyoudo
not chooseto partitionmanuallyandinsteadlet theinstallationprogrampartitionfor you.
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To partitionmanually, chooseeithertheDisk Druid or fdisk (recommendedfor expertsonly) parti-
tioning tool.

Figure3-5.Disk Partitioning Setup

If youchoseto manuallypartitionusingDisk Druid , referto Section3.12.

If youchoseto manuallypartitionusingfdisk, referto Section3.13.
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3.11. Automatic Partitioning

Figure3-6.Automatic Partitioning

Automaticpartitioningallows you to have somecontrol concerningwhat datais removed (if any)
from yoursystem.Youroptionsare:

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

• Remove all partitions on this system — selectthis option to remove all partitions on your
hard drive(s) (this includes partitions createdby other operatingsystemssuch as Windows
95/98/NT/2000).

Caution

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

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

Usingyour mouse,choosethe harddrive(s)on which you wantRedHat EnterpriseLinux ESto be
installed.If youhavetwo or moreharddrives,youcanchoosewhichharddrive(s)shouldcontainthis
installation.Unselectedharddrives,andany dataon them,will notbetouched.
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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.

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

To review andmake any necessarychangesto thepartitionscreatedby automaticpartitioning,select
theReview option.After selectingReview andclicking Next to move forward,you will seethepar-
titions createdfor you in Disk Druid . Youwill alsobeableto make modi�cationsto thesepartitions
if they donot meetyour needs.

Click Next onceyouhave madeyourselectionsto proceed.

3.12. Partitioning Your System
If youchoseautomaticpartitioninganddid notselectReview, pleaseskipaheadto Section3.16.

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

If youchoseManually partition with fdisk, pleaseskipaheadto Section3.13.

At this point, you musttell the installationprogramwhereto install RedHat EnterpriseLinux ES.
This is doneby de�ning mountpointsfor oneor moredisk partitionsin which RedHat Enterprise
Linux ESwill be installed.You mayalsoneedto createand/ordeletepartitionsat this time (refer to
Figure3-7).

Note

If you have not yet planned how you will set up your partitions, refer to Appendix D. At a bare mini-
mum, you need an appropriately-sized root partition, and a swap partition equal to twice the amount
of RAM you have on the system.
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Figure3-7.Partitioning with Disk Druid

The partitioning tool usedin Red Hat EnterpriseLinux ES is Disk Druid . With the exceptionof
certainesotericsituations,Disk Druid canhandlethepartitioningrequirementsfor a typical RedHat
EnterpriseLinux ESinstallation.

3.12.1. Graphical Displa y of Hard Drive(s)

Disk Druid offersagraphicalrepresentationof your harddrive(s).

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

Above the display, you will seethe dri ve name(suchas /dev/hda ), the geom (which shows the
harddisk's geometryandconsistsof threenumbersrepresentingthenumberof cylinders,heads,and
sectorsasreportedby theharddisk), andthemodel of theharddrive asdetectedby the installation
program.

3.12.2. Disk Druid' s Buttons

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

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

• Edit : Usedto modify attributesof thepartitioncurrentlyselectedin thePartitions section.Select-
ing Edit opensa dialog box. Someor all of the �elds canbe edited,dependingon whetherthe
partitioninformationhasalreadybeenwritten to disk.
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Youcanalsoedit freespaceasrepresentedin thegraphicaldisplayto createa new partitionwithin
that space.Either highlight the free spaceandthenselectthe Edit button,or double-clickon the
freespaceto edit it.

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

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

• Make RAID : Make RAID canbeusedif you want to provide softwareRAID redundancy to any
or all diskpartitions.It shouldonlybeusedif youhaveexperienceusingRAID.To readmoreabout
RAID, pleasereferto RAID(RedundantArrayof IndependentDisks)in theOf�cial RedHat Linux
CustomizationGuide.

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

3.12.3. Partition Fields

Above thepartitionhierarchyarelabelswhichpresentinformationaboutthepartitionsyou arecreat-
ing. Thelabelsarede�ned asfollows:

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

• Start: This �eld shows thesectoronyourharddrive wherethepartitionbegins.

• End: This �eld shows thesectoronyourharddrive wherethepartitionends.

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

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

• Mount Point: A mountpointis thelocationwithin thedirectoryhierarchyatwhichavolumeexists;
thevolumeis "mounted"at this location.This �eld indicateswherethepartitionwill bemounted.
If a partition exists, but is not set, thenyou needto de�ne its mountpoint. Double-clickon the
partitionor click theEdit button.

• Format: This �eld shows if thepartitionbeingcreatedwill beformatted.

3.12.4. Recommended Partitioning Scheme

Unlessyouhaveareasonfor doingotherwise,werecommendthatyoucreatethefollowing partitions:

• A swappartition(at least32 MB) — swappartitionsareusedto supportvirtual memory. In other
words,datais written to a swap partition whenthereis not enoughRAM to storethe datayour
systemis processing.The sizeof your swap partition shouldbe equalto twice your computer's
RAM, or 32 MB, whichever amountis larger, but no more than 2048 MB (or 2 GB). In Disk
Druid , thepartition�eld for swapshouldlook similar to thefollowing:


 Swap � hda6 64M 64M Linux swap

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

• A /boot partition(50MB) — thepartitionmountedon /boot containstheoperatingsystemkernel
(which allows your systemto bootRedHat EnterpriseLinux ES),alongwith �les usedduringthe
bootstrapprocess.Due to the limitations of mostPC BIOSes,creatinga small partition to hold
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these�les is a goodidea.For mostusers,a 50 MB bootpartition is suf�cient. In Disk Druid , the
partition�eld for /boot shouldlook similar to:
/boot hda1 50M 50M Linux native

Caution

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

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(350MB - 3.2GB) — this is where"/ " (therootdirectory)will belocated.In this
setup,all �les (exceptthosestoredin /boot ) areon therootpartition.

A 350 MB partition will allow you to install a minimal Custominstallation(without the Server
packages),a 1.0GB root partitionwill permit theequivalentof a default Server (with GNOME or
KDE) installation(with verylittle freespace),while a 3.2GB root partitionwill let you performa
full Custominstallation,choosingeverything.

In Disk Druid , thepartition�eld for / shouldlook similar to:
/ hda5 3734M 3734M Linux native

3.12.5. Adding Partitions

To adda new partition,selecttheNewbutton.A dialogboxappears(seeFigure3-8).

Note

You must dedicate at least one partition to Red Hat Enterprise Linux ES, and optionally more. For
more information, see Appendix D.
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Figure3-8.Creatinga NewPartition

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

• FilesystemType: Usingthepulldown menu,selecttheappropriate�lesystemtypefor thispartition.
For moreinformationon �lesystemtypes,seeSection3.12.5.1.

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

• Size(Megs): Enterthesize(in megabytes)of thepartition.Note,this �eld startswith a "1" (one);
unlesschanged,only a1 MB partitionwill becreated.

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

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

• Forceto bea primary partition : Selectwhetherthepartitionyouarecreatingshouldbeoneof the
�rst four partitionson theharddrive. If unselected,thepartitioncreatedwill bea logical partition.
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SeeSectionD.1.3, for moreinformation.

• Check for bad blocks: Checkingfor badblockscanhelp prevent datalossby locating the bad
blocksonadriveandmakingalist of themto preventusingthemin thefuture.If youwishto check
for badblockswhile formattingeach�lesystem,pleasemakesureto selectthisoption.

SelectingCheck for bad blocksmaydramaticallyincreaseyour total installationtime.Sincemost
newer harddrivesarequitelarge in size,checkingfor badblocksmaytake a long time; thelength
of time dependson the sizeof your harddrive. If you chooseto checkfor badblocks,you can
monitoryour progressonvirtual console#6.

• Ok: SelectOk onceyouaresatis�edwith thesettingsandwish to createthepartition.

• Cancel: SelectCancelif youdonot wantto createthepartition.

3.12.5.1. Filesystem Types

RedHat EnterpriseLinux ES allows you to createdifferentpartition types,basedon the �lesystem
they will use.Thefollowing is abrief descriptionof thedifferent�lesystemsavailable,andhow they
canbeutilized.

• ext2 — An ext2 �lesystem supportsstandardUnix �le types(regular �les, directories,symbolic
links, etc).It providestheability to assignlong �le names,up to 255characters.Versionsprior to
RedHatEnterpriseLinux ES2.1usedext2 �lesystemsby default.

• ext3— Theext3 �lesystemis basedontheext2 �lesystemandhasonemainadvantage— journal-
ing. Usinga journaling�lesystemreducestime spentrecoveringa �lesystemaftera crashasthere
is noneedto fsck1 the�lesystem.

• software RAID — Creatingtwo or moresoftwareRAID partitionsallows you to createa RAID
device. For more information regardingRAID, refer to the chapterRAID (RedundantArray of
IndependentDisks)in theOf�cial RedHat LinuxCustomizationGuide.

• swap — Swap partitionsareusedto supportvirtual memory. In otherwords,datais written to a
swappartitionwhenthereis not enoughRAM to storethedatayoursystemis processing.

• vfat — The VFAT �lesystem is a Linux �lesystem that is compatiblewith Windows 95/NT long
�lenameson theFAT �lesystem.

3.12.6. Editing Partitions

To editapartition,selecttheEdit buttonor double-clickon theexisting partition.

Note

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

1. The fsck applicationis usedto checkthe �lesystem for metadataconsistency andoptionally repaironeor

moreLinux �lesystems.
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3.12.7. Deleting a Partition

To deletea partition,highlight it in the Partitions sectionandclick the Deletebutton.You will be
askedto con�rm thedeletion.

Skip to Section3.14for furtherinstallationinstructions.

3.13. Partitioning with fdisk
This sectionappliesonly if youchoseto usefdisk to partitionyour system.

To partitionyoursystemwithoutusingfdisk, pleaseskip to Section3.11for automaticpartitioningor
Section3.12for partitioningwith Disk Druid .

If you have alreadycompleteddisk partitioning,skip to Section3.14for further installationinstruc-
tions.

Caution

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

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

If you have chosento usefdisk, the next screenwill promptyou to selecta drive to partition using
fdisk. Onceyou have chosenwhichdrive to partition,youwill bepresentedwith thefdisk command
screen.If youdonotknow whatcommandto use,type[m] at thepromptfor help.

Whenyou are�nished makingpartitions,type [w] to save your changesandquit. You will be taken
backto theoriginal fdisk screenwhereyoucanpartitionanotherdrive or continuetheinstallation.

Note

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

After youhavepartitionedyourdrive(s),click Next. Youwill needto useDisk Druid to assignmount
pointsto thepartitionsyou justcreatedwith fdisk.

You will not beableto addnew partitionsusingDisk Druid , but you canedit mountpointsfor the
partitionsyou have alreadycreated.For eachpartition createdwith fdisk, click on the Edit button,
choosetheappropriatemountpoint for thatpartitionfrom thepulldown menu,andclick onOK.

3.14. Boot Loader Installation
In orderto boot the systemwithout a boot disk, you usuallyneedto install a boot loader. You can
chooseto install eitherGRUB (selectedby default) or LILO.

GRUB is a software boot loader that can be usedto start Red Hat EnterpriseLinux ES on your
computer. It canalsostartotheroperatingsystems,suchasWindows9x . Here,youwill beaskedhow
(or whether)youwantto con�gure abootloaderandwhichone(GRUB or LILO).
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Choosewhich bootloaderyou wantto install. If youwould ratheruseLILO, make sureit is selected
insteadof GRUB.

Caution

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

Figure3-9.Boot Loader Installation

If you choseto install a bootloader(GRUB or LILO), you mustdeterminewhereit will beinstalled.
Youmayinstall yourbootloaderin oneof two places:

Themasterbootrecord(MBR)

Therecommendedplaceto installabootloader, unlesstheMBR alreadystartsanotheroperating
systemloader, suchasSystemCommanderor OS/2's BootManager. TheMBR is aspecialarea
onyourharddrive thatis automaticallyloadedby yourcomputer'sBIOS,andis theearliestpoint
at which theboot loadercantake controlof thebootprocess.If you install it in theMBR, when
your machineboots,GRUB (or LILO) will presenta boot prompt.You canthenboot RedHat
EnterpriseLinux ESor any otheroperatingsystemthat you have con�gured theboot loaderto
boot.
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The�rst sectorof your root partition

Recommendedif youarealreadyusinganotherbootloaderonyoursystem(suchasOS/2'sBoot
Manager).In this case,your otherbootloaderwill take control�rst. Youcanthencon�gure that
bootloaderto startGRUB (or LILO), whichwill thenbootRedHat EnterpriseLinux ES.

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.

Selectwhereyouwould like GRUB (or LILO) to beinstalledonyoursystem.If yoursystemwill use
only RedHat EnterpriseLinux ES,youshouldchoosetheMBR.

If you want to adddefault optionsto GRUB or LILO' s boot command,entertheminto the Kernel
parameters�eld. Any optionsyouenterwill bepassedto theLinux kernelevery time it boots.

The Force useof LBA32 (not normally required) option allows you to exceedthe 1024cylinder
limit for the /boot partition.If you have a systemwhich supportstheLBA32 extensionfor booting
operatingsystemsabove the 1024cylinder limit, you shouldplaceyour /boot partition above this
limit. If theinstallationprogramhasnot alreadydetectedthis extensionfrom your BIOS,you should
selecttheForceuseof LBA32 (not normally required) option.

Every bootablepartition is listed,includingpartitionsusedby otheroperatingsystems.Thepartition
holding your RedHat EnterpriseLinux ES system's root �lesystem will have a Boot label of Red
Hat Enterprise Linux ES. Otherpartitionsmayalsohave boot labels.If you would like to add
bootlabelsfor otherpartitions(or changeanexisting bootlabel),click onceon thepartitionto select
it. Onceselected,youcanchangethebootlabelby editingthenamein theBoot label text �eld.

Note

The Boot label column lists what you must enter at the boot prompt in order to boot the desired
operating system. However, if you forget the boot labels de�ned on your system, you can always
press [Tab] at the prompt to display a list of de�ned boot labels.

3.14.1. Rescue Mode

If youneedto userescuemode,thereareseveraloptionsavailableto you.

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

• Using the network bootdisk you have created,type linux rescue at theboot: prompt.You
will thenbepromptedto retrieve therescueimagefrom thenetwork.

• Usingthebootdisk you have created,typelinux rescue at theboot: prompt.You thenpick
aninstallationmethodandchooseavalid installationtreeto loadfrom.

Formoreinformationregardingrescuemode,referto theOf�cial RedHat LinuxCustomizationGuide.
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3.14.2. Alternative Boot Loader s

If youdonotwishto useGRUB or LILO to bootyourRedHatEnterpriseLinux ESsystem,youhave
severalalternatives:

Boot disk

Youcanusethebootdiskcreatedby theinstallationprogram(if youelectedto createone).

LOADLIN

You canload Linux from MS-DOS.Unfortunately, it requiresa copy of theLinux kernel(and
an initial RAM disk, if you have a SCSIadapter)to beavailableon anMS-DOSpartition.The
only way to accomplishthis is to boot your RedHat EnterpriseLinux ES systemusingsome
othermethod(for example,from LILO on a diskette)andthencopy thekernelto anMS-DOS
partition. LOADLIN is available from ftp://metalab.unc.edu/pub/Linux/system/boot/dualboot/
andassociatedmirror sites.

SYSLINUX

SYSLINUX is an MS-DOS program very similar to LOADLIN. It is also available from
ftp://metalab.unc.edu/pub/Linux/system/boot/loaders/andassociatedmirror sites.

Somecommercialbootloaders

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

3.14.3. SMP Motherboar ds, GRUB, and LILO

This sectionis speci�c to SMPmotherboardsonly. If theinstallationprogramdetectsanSMPmoth-
erboardon your system,it will createtwo /boot/grub/grub.conf or /etc/lilo.conf entries
(dependingon thebootloaderyou installed),ratherthantheusualsingleentry.

The two entriesin grub.conf will be Red Hat Enterprise Linux ES ( kernel version )
andRed Hat Enterprise Linux ES ( kernel versions -smp) . The Red Hat Enterprise
Linux ES ( kernel version -smp) will boot by default. However, if you have troublewith the
SMPkernel,youcanelectto boottheRed Hat Enterprise Linux ES ( kernel version ) en-
try instead.Youwill retainall thefunctionalityasbefore,but youwill only beoperatingwith asingle
processor.

Thetwo entriesin lilo.conf will be linux andlinux-up . The linux entrywill bootby default.
However, if youhave troublewith theSMPkernel,youcanelectto bootthe linux-up entryinstead.
Youwill retainall thefunctionalityasbefore,but youwill only beoperatingwith a singleprocessor.

3.15. GRUB Password
If youdid not selectGRUB asyourbootloader, or did not install abootloader, skip to Section3.16.

GRUB passwords provide a securitymechanismin an environmentwherephysicalaccessto your
server is available.
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If you areinstalling GRUB asyour boot loader, you shouldcreatea password to protectyour sys-
tem.Otherwise,usersmaybeableto passoptionsto thekernelwhich cancompromiseyour system
security.

Figure3-10.GRUB Password

If youchooseto useaGRUB passwordto enhanceyoursystemsecurity, besureto selectthecheckbox
labeledUsea GRUB Password.

Onceselected,enterapassword andcon�rm it.

3.16. Network Con�guration
If youdonothave anetwork device,youwill notseethisscreen.Skip aheadto Section3.17.

If you have a network device andyou have not alreadycon�guredyour networking (suchasbooting
from a network boot disk you createdandenteringin your network informationasprompted),you
now have theopportunity(asshown in Figure3-11) to doso.

If youhavemultipledevices,youwill seeatabfor eachdevice.Youmayswitchbetweendevices(for
example,betweeneth0andeth1)andtheinformationyouprovideoneachtabwill bespeci�c to each
device.

Indicateif you would like to con�gure your IP addressusingDHCP (DynamicHost Con�guration
Protocol).If youselectActivateon boot, yournetwork interfacewill bestartedwhenyouboot.If you
donot have DHCPclient accessor you areunsurewhatto provide here,pleasecontactyour network
administrator.

Next enter, whereapplicable,theIP Addr ess, Netmask, Network, andBroadcastaddresses.If you
areunsureaboutany of these,pleasecontactyournetwork administrator.

If youhave a fully quali�ed domainnamefor thenetwork device,enterit in theHostname�eld.
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Finally, entertheGatewayandPrimary DNS (andif applicabletheSecondaryDNS andTernary
DNS) addresses.

Figure3-11.Network Con�guration

Note

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

Tip

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

3.17. Firewall Con�guration
RedHatEnterpriseLinux ESoffers�re wall protectionfor enhancedsystemsecurity. A �re wall exists
betweenyour computerandthenetwork, anddetermineswhich resourceson your computerremote
userson thenetwork canaccess.A properlycon�gured �re wall cangreatlyincreasethe securityof
yoursystem.
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Figure3-12.Fir ewall Con�guration

Choosetheappropriatesecuritylevel for yoursystem.

High

If youchooseHigh, yoursystemwill notacceptconnections(otherthanthedefaultsettings)that
arenot explicitly de�ned by you.By default,only thefollowing connectionsareallowed:

• DNS replies

• DHCP— soany network interfacesthatuseDHCPcanbeproperlycon�gured

If youchooseHigh, your �re wall will notallow thefollowing:

• Active modeFTP(passive modeFTP, usedby default in mostclients,shouldstill work)

• IRC DCC �le transfers

• RealAudio™

• RemoteX Window Systemclients

If youareconnectingyoursystemto theInternet,but donotplanto runaserver, this is thesafest
choice.If additionalservicesareneeded,you canchooseCustomizeto allow speci�c services
throughthe�re wall.

Medium
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If you chooseMedium, your �re wall will not allow remotemachinesto have accessto certain
resourcesonyoursystem.By default,accessto thefollowing resourcesarenotallowed:

• Portslower than1023— thestandardreserved ports,usedby mostsystemservices,suchas
FTP, SSH, telnet, andHTTP

• TheNFSserver port (2049)

• Thelocal X Window Systemdisplayfor remoteX clients

• TheX Fontserverport (by default,xfs doesnot listenonthenetwork; it is disabledin thefont
server)

If youwantto allow resourcessuchasRealAudio™ while still blockingaccessto normalsystem
services,chooseMedium. SelectCustomizeto allow speci�c servicesthroughthe�re wall.

No �r ewall

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

ChooseCustomizeto addtrusteddevicesor to allow additionalincomingservices.

Trusted Devices

Selectingany of theTrusted Devicesallowsaccessto yoursystemfor all traf�c from thatdevice;
it is excludedfrom the �re wall rules.For example,if you arerunninga local network, but are
connectedto theInternetvia aPPPdialup,youcanchecketh0andany traf�c comingfrom your
local network will be allowed. Selectingeth0 as trustedmeansall traf�c over the Ethernetis
allowed,put the ppp0interfaceis still �re walled. If you want to restricttraf�c on an interface,
leave it unchecked.

It is not recommendedthat you make any device that is connectedto public networks, suchas
theInternet,aTrusted Device.

Allow Incoming

Enablingtheseoptionsallow the speci�ed servicesto passthroughthe �re wall. Note,duringa
workstationinstallation,themajority of theseservicesarenot installedon thesystem.

DHCP

If youallow incomingDHCPqueriesandreplies,youallow any network interfacethatuses
DHCP to determineits IP address.DHCP is normally enabled.If DHCP is not enabled,
yourcomputercanno longergetanIP address.

SSH

SecureSHell (SSH)is asuiteof toolsfor logginginto andexecutingcommandsonaremote
machine.If youplanto useSSHtoolsto accessyourmachinethrougha �re wall, enablethis
option.You needto have theopenssh-server packageinstalledin orderto accessyour
machineremotely, usingSSHtools.

Telnet

Telnet is a protocol for logging into remotemachines.Telnetcommunicationsareunen-
cryptedandprovide no securityfrom network snooping.Allowing incomingTelnetaccess
is not recommended.If youdowantto allow inboundTelnetaccess,youwill needto install
thetelnet-server package.
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WWW (HTTP)

The HTTP protocol is usedby Apache(andby otherWeb servers) to serve webpages.If
you planon makingyour Webserver publicly available,enablethis option.This option is
not requiredfor viewing pageslocally or for developingwebpages.Youwill needto install
theapache packageif you wantto serve webpages.

Mail (SMTP)

If youwantto allow incomingmail delivery throughyour �re wall, sothatremotehostscan
connectdirectly to your machineto deliver mail, enablethis option. You do not needto
enablethis if you collectyour mail from your ISP's server usingPOP3or IMAP, or if you
usea tool suchasfetchmail. Note that an improperlycon�gured SMTP server canallow
remotemachinesto useyour server to sendspam.

FTP

TheFTPprotocolis usedto transfer�les betweenmachineson a network. If you planon
makingyour FTPserver publicly available,enablethis option.You needto install thewu-
ftpd (andpossiblytheanonftp ) packagefor this optionto beuseful.

Other ports

Youcanallow accessto portswhich arenot listedhere,by listing themin theOther ports
�eld. Use the following format: port:protocol . For example, if you want to allow
IMAP accessthroughyour �re wall, you can specify imap:tcp . You can also explic-
itly specifynumericports;to allow UDP packetson port 1234throughthe �re wall, enter
1234:udp . To specifymultipleports,separatethemwith commas.

3.18. Langua ge Suppor t Selection
RedHat EnterpriseLinux EScaninstall andsupportmultiple languagesfor useonyoursystem.

You must selecta languageto useas the default language.The default languagewill be usedon
yourRedHat EnterpriseLinux ESsystemonceinstallationis complete.If youchooseto installother
languages,youcanchangeyour default languageaftertheinstallation.

If you are only going to useone languageon your system,selectingonly that languagewill save
signi�cant diskspace.Thedefault languageis thelanguageyouselectedto useduringtheinstallation.
However, if you selectonly onelanguage,you will only beableto usethat speci�ed languageafter
theRedHat EnterpriseLinux ESinstallationis complete.
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Figure3-13.LanguageSupport Selection

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

UsetheResetbuttonto cancelyour selections.Resettingwill revert to thedefault; only thelanguage
youselectedfor useduringtheinstallationwill beinstalled.

3.19. Time Zone Con�guration
Youcansetyour timezoneby selectingyourcomputer's physicallocationor by specifyingyour time
zone's offsetfrom CoordinatedUniversalTime(UTC).

Notice the two tabsat the top of the screen(seeFigure3-14). The �rst tab allows you to con�gure
your time zoneby your location.You canspecifydifferentareasto view: World, North America,
South America, Paci�c Rim, Europe, Africa , andAsia.
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Figure3-14.Con�guring the Time Zone

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

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

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

Tip

If you wish to change your time zone con�gur ation after you have booted your Red Hat Enterprise
Linux ES system, become root and use the /usr/sbin/timeconf ig command.

3.20. Account Con�guration
TheAccount Con�guration screenallows you to setyour root password. Additionally, you canset
upuseraccountsfor you to log in to oncetheinstallationis complete(seeFigure3-15).
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Figure3-15.Account Creation

3.20.1. Setting the Root Password

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

Usetheroot accountonly for systemadministration.Createa non-rootaccountfor your generaluse
andsu - to rootwhenyouneedto �x somethingquickly. Thesebasicruleswill minimizethechances
of a typo or anincorrectcommanddoingdamageto your system.

Tip

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

The installationprogramwill promptyou to seta root password2 for your system.You mustentera
root password.Theinstallationprogramwill not let you proceedto thenext sectionwithout entering
a root password.

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

2. A root password is theadministrativepassword for your RedHat EnterpriseLinux ESsystem.You should

only log in asrootwhenneededfor systemmaintenance.Therootaccountdoesnotoperatewithin therestrictions

placedon normaluseraccounts,sochangesmadeasrootcanhave implicationsfor your entiresystem.
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You shouldmake theroot password somethingyou canremember, but not somethingthatis easyfor
someoneelseto guess.Yourname,yourphonenumber, qwerty, password, root, 123456, andanteater
areall examplesof badpasswords.Goodpasswordsmix numeralswith upperandlower caseletters
anddo not containdictionarywords:Aard387varkor 420BMttNT, for example.Rememberthat the
password is case-sensitive. If you write down your password,keepit in asecureplace.However, it is
recommendedthatyoudonot write down this or any password youcreate.

Note

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

Note

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

3.20.2. Setting Up User Accounts

If youchooseto createauseraccountnow, youwill have anaccountto log in to oncetheinstallation
hascompleted.This allows you to safelyandeasilylog into your computerwithouthaving to beroot
to createyour useraccount.

Enteranaccountname.Thenenterandcon�rm a password for thatuseraccount.Enterthefull name
of theaccountuserandpressAdd. Youraccountinformationwill beaddedto theaccountlist, andthe
useraccount�elds will beclearedsothatyou canaddanotheruser.

Figure3-16.Creating a User Account

ChooseNewto addanew, non-root,user. Entertheuser's informationandusetheAdd buttonto add
theuserto theaccountlist.

YoucanalsoEdit or Deletetheuseraccountsyouhave createdandno longerwant.
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3.21. Package Group Selection
After your partitionshave beenselectedandcon�gured for formatting,you arereadyto selectpack-
agesfor installation.

Note

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

GNOME andKDE arebothgraphicaldesktopenvironments3 thathandletheoverall look andfeel of
your system.Youmustchooseoneof theseto have a default graphicalsetup,but you canalsoinstall
bothto determinefor yourselfwhichyou prefer.

You can selectcomponents,which group packagestogetheraccordingto function (for example,
GNOME, KDE, or Software Development), individual packages,or acombinationof thetwo.

To selectacomponent,click on thecheckboxbesideit (seeFigure3-17).

Figure3-17.PackageGroup Selection

Selecteachcomponentyou wish to install. SelectingEverything (at theendof thecomponentlist)
duringa custominstallationinstallsall packagesincludedwith RedHat EnterpriseLinux ES.If you
selectevery package,youwill needapproximately1.7GB of freediskspace.

3. A desktopenvironmentin Linux is similar to the environmentyou might seein otheroperatingsystems.

However, environmentsdiffer in their look andfeel andareeasilycustomizedfor your individualneeds.
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Toselectpackagesindividually, checktheSelectIndi vidual Packagesboxatthebottomof thescreen.

3.21.1. Selecting Individual Packages

After selectingthe componentsyou wish to install, you canselector deselectindividual packages
usingyour mouse(seeFigure3-18).

Figure3-18.SelectingIndi vidual Packages

You canchooseto view the individual packagesin tr eeview or �at view. Treeview allows you to
seethepackagesgroupedby applicationtype.Whenyou expandthis list andpick onegroup,thelist
of packagesin that groupappearsin the panelon the right. Flat view allows you to seeall of the
packagesin analphabeticallisting on theright of thescreen.

To sortalphabetically, click on thePackagetab. To sortpackagesby size,click on theSize(MB) tab.

To selectan individual package,double-clickthecheckboxbesidethepackagename.A checkmark
in theboxmeansthatapackagehasbeenselected.

For moreinformationabouta speci�c package,click on the individual packagename.Thepackage
informationwill appearat thebottomof thescreen.

Youcanalsoselector deselectall packageslistedwithin aparticulargroup,by clicking on theSelect
all in group or Unselectall in group buttons.

Note

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

Many softwarepackages,in order to work correctly, dependon othersoftwarepackagesthat must
beinstalledonyoursystem.For example,many of thegraphicalRedHatsystemadministrationtools
requirethepython andpythonlib packages.To makesureyoursystemhasall thepackagesit needs
in orderto befully functional,RedHatEnterpriseLinux ESchecksthesepackagedependencieseach
time you install or remove softwarepackages.

If any packagerequiresanotherpackagewhichyouhavenotselectedto install, theprogrampresentsa
list of theseunresolveddependenciesandgivesyoutheopportunityto resolve them(seeFigure3-19).

TheUnresolved Dependenciesscreenappearsonly if you aremissingpackagesthatareneededby
the packagesyou have selected.At the bottomof thescreen,underthe list of missingpackages,an
Install packagesto satisfy dependenciescheckboxis selectedby default. If you leave this checked,
the installationprogramwill resolve dependenciesautomaticallyby addingall requiredpackagesto
thelist of selectedpackages.

Figure3-19.Unresolved Dependencies

3.22. X Con�guration — Video Card
The�rst partof X con�gurationdealswith videocardcon�guration.
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3.22.1. Video Card Con�guration

Xcon�gurator will now presenta list of videocardsfor you to choosefrom.

If you decidedto install theX Window Systempackages,you now have theopportunityto con�gure
an X server for your system.If you did not chooseto install the X Window Systempackages,skip
aheadto Section3.23.

If yourvideocarddoesnotappearon thelist (seeFigure3-20), X maynotsupportit. However, if you
have technicalknowledgeaboutyour card,you maychooseUnlisted Card andattemptto con�gure
it by matchingyour card's videochipsetwith oneof theavailableX servers.

Figure3-20.Video Card Setup

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

If youdecidethatthevaluesyouhaveselectedareincorrect,youcanclick theRestoreoriginal values
buttonto returnto thesuggestedsettings.

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

3.23. Preparing to Install
Youshouldnow seeascreenpreparingyou for theinstallationof RedHatEnterpriseLinux ES.

For yourreference,acompletelog of your installationcanbefoundin /tmp/install.log onceyou
rebootyour system.
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Warning

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

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

3.24. Installing Packages
At this point thereis nothingleft for you to do until all thepackageshave beeninstalled(seeFigure
3-21). How quickly this happensdependson the numberof packagesyou have selectedandyour
computer's speed.

Figure3-21.Installing Packages

3.25. Boot Disk Creation
If youchoseto createabootdisk,youshouldnow insertablank,formatteddisketteinto yourdiskette
drive (seeFigure3-22).

It is highly recommendedthatyou createa bootdisk. If your systemwerenot ableto bootproperly
usingGRUB or LILO, a bootdiskwould enableyou to properlybootyour RedHat EnterpriseLinux
ESsystem.
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After a shortdelay, your boot disk will be created;remove it from your diskettedrive and label it
clearly. Notethat if you would like to createa bootdisk after the installation,you will beableto do
so.For moreinformation,pleaseseethemkbootdisk manpage,by typing man mkbootdisk at the
shellprompt.

If you bootyour systemwith thebootdisk (insteadof GRUB or LILO) , make sureyoucreatea new
bootdisk if youmake any changesto your kernel.

Figure3-22.Creating Your Boot Disk

3.26. X Con�guration — Monitor and Customization
In orderto completeX con�guration,youmustcon�gureyourmonitorandcustomizeyourX settings.

3.26.1. Con�guring Your Monitor

If youchoseto skipX con�guration,go to Section3.27.

Xcon�gurator , theX Window Systemcon�gurationtool,presentsalist of monitorsfor youto choose
from. In thelist, youcaneitherusethemonitorthatisautodetectedfor you,or chooseanothermonitor.
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Figure3-23.Monitor Selection

If your monitordoesnot appearon the list, selectthe mostappropriateGeneric modelavailable.If
you do selecta Generic monitor, Xcon�gurator will suggesthorizontalandvertical sync ranges.
Thesevaluesaregenerallyavailablein thedocumentationwhich accompaniesyour monitor, or from
your monitor's vendoror manufacturer;pleasecheckyour documentationto make surethesevalues
aresetcorrectly.

Caution

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

The horizontalandvertical rangesthatXcon�gurator suggestsfor your monitorarealsodisplayed
on thisscreen.

If youdecidethatthevaluesyouhaveselectedareincorrect,youcanclick theRestoreoriginal values
buttonto returnto thesuggestedsettings.

Click Next whenyouhave �nished con�guring yourmonitor.

3.26.2. Custom Con�guration

Choosethe correctcolor depthand resolutionfor your X con�guration. Click Test Setting to try
out this con�guration. If you do not like what you seeduring the test,click No to chooseanother
resolution.
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Note

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

We recommendthat you testyour con�guration, to make surethe resolutionandcolor settingsare
usable.

If you installedboth GNOME andKDE, you canchoosewhich oneto useasyour default desktop
environment.If you installedoneor the other, it will only show GNOME or KDE as the desktop
default.

Youcanalsochoosewhetheryouwantto bootyoursysteminto a text or graphicalenvironmentonce
RedHat EnterpriseLinux ES is installed.Unlessyou have specialneeds,booting into a graphical
environment(similar to a Windows environment)is recommended.If you chooseto boot into a text
environment,youwill bepresentedwith a commandprompt(similar to aDOSenvironment).

Figure3-24.X Customization

3.27. Installation Complete
Congratulations!YourRedHat EnterpriseLinux ES2.1installationis now complete!

Theinstallationprogramwill promptyou to prepareyour systemfor reboot.Do not forgetto remove
any diskettein thediskettedriveor CD in theCD-ROM drive. If youdid not installabootloader, you
will needto useyour bootdisk now.
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After your computer's normalpower-up sequencehascompleted,you shouldseethegraphicalboot
loaderprompt,atwhichyoucandoany of thefollowing things:

• Press[Enter]— causesthedefault bootentryto bebooted.

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

• Do nothing— afterthebootloader's timeoutperiod,(by default, � veseconds)thebootloaderwill
automaticallybootthedefault bootentry.

Dowhatever is appropriateto boot.If yoursystemwasnotableto bootproperlyusingGRUB orLILO,
or a third-partyboot loader, a bootdisk would enableyou to properlybootyour RedHat Enterprise
Linux ESsystem.You shouldseeoneor morescreensof messagesscroll by. Eventually, you should
seea login: promptor aGUI login screen(if you installedtheX Window Systemandchoseto start
X automatically).

Tip

If you are not sure what to do next, we suggest you begin with the Of�cial Red Hat Linux Getting
Started Guide (available online at http://www.redhat.com/docs if not included as part of your product),
which covers topics relating to the basics of your system and is an introduction to using Red Hat
Enterprise Linux ES.

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

If you are looking for information on system con�gur ation, you may �nd the Of�cial Red Hat Linux
Customization Guide to be helpful.
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Installing Red Hat Enterprise Lin ux ES via Text
Mode

This releaseof RedHat EnterpriseLinux ESfeaturesa graphical,mouse-basedinstallationprogram,
but you canalsoinstall RedHat EnterpriseLinux ESusinga text mode,keyboard-basedinstallation
program.This chapterbrie�y explainshow to usethetext modeinstallationprogram.Herearesome
recommendations:

• If you arenew to Linux installations,readChapter3, �rst. The main focusof that chapteris the
graphicalinstallationprocess,but mostof theconceptsapplyto thetext modeinstallationaswell.
After readingthat chapter, Section4.1, will give you more informationregardingthe aspectsof
installingRedHatEnterpriseLinux ESthatdonot applyto thegraphicalinstallationprocess.

Additionally, AppendixD maybehelpful to you, sinceit discussesdisk partition resizing.If you
planto install RedHat EnterpriseLinux ESon a disk whereanotheroperatingsystemis currently
installed,thisknowledgewill becrucial.

• If youplanto installoveranetwork (via NFS,FTP, or HTTP),youmustmakeanetwork bootdisk.
Chapter1, explainshow to do this.

• If you have never usedthetext modeinstallationprogram,or needa refresheron its userinterface,
readthis chapter.

4.1. Things You Should Kno w
Beforeattemptingto installRedHat EnterpriseLinux ES,you shouldcollect informationaboutyour
system.This informationwill help prevent any surprisesduring the installation.You can�nd most
of this informationin thedocumentationthatcamewith your system,or from thesystem's vendoror
manufacturer.

Chapter2 providesa tablefor you to �ll outwith yourspeci�c systemrequirements,whichhelpsyou
keepup with any informationneededduring your installation.Pleasereview the hardware tableat
Table2-1.

The most recentlist of supportedhardware can be found at http://hardware.redhat.com/hcl/. You
shouldcheckyourhardwareagainstthis list beforeproceeding.

4.1.1. Basic Hardware Con�guration

You shouldhave a basicunderstandingof the hardware installed in your computer, including the
following:

• Harddrive(s)— speci�cally, thenumber, size,andtype.If youhave morethanone,it is helpful to
know which oneis �rst, second,andsoon. It is alsogoodto know if your drivesareIDE or SCSI.
If youhaveIDE drives,youshouldcheckyourcomputer's BIOSto seeif youareaccessingthemin
linearmode.Pleasereferto your computer's documentationfor theproperkey sequenceto access
theBIOS.Notethatyourcomputer's BIOSmayreferto linearmodeby othernames,suchas"large
disk mode."Again,yourcomputer's documentationshouldbeconsultedfor clari�cation.

• Memory— theamountof RAM installedin yourcomputer.

• CD-ROM — mostimportantly, theunit's interfacetype(IDE, SCSI,or otherinterface)and,for non-
IDE, non-SCSICD-ROMs, themake andmodelnumber. IDE CD-ROMs (alsoknown asATAPI)
arethemostcommontypeof CD-ROM in recentlymanufactured,PC-compatiblecomputers.
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• SCSIadapter(if oneis present)— theadapter's makeandmodelnumber.

• Network card(if oneis present)— thecard's make andmodelnumber.

• Mouse— themouse's type(serial,PS/2,or busmouse),protocol(Microsoft,Logitech,MouseMan,
etc.),andnumberof buttons;also,for serialmice,theserialport it is connectedto.

On many newer systems,the installationprogramis ableto automaticallyidentify mosthardware.
However, it is agoodideato collectthis informationanyway, just to besure.

4.1.2. Video Con�guration

If youwill beinstallingtheX Window System,youshouldalsobefamiliar with thefollowing:

• Yourvideocard— thecard's makeandmodelnumber(or thevideochipsetit uses)andtheamount
of videoRAM it has.(MostPCI-basedcardsareauto-detectedby theinstallationprogram.)

• Yourmonitor— theunit'smakeandmodelnumber, alongwith allowablerangesfor horizontaland
verticalrefreshrates.(Newer modelsmaybeauto-detectedby theinstallationprogram.)

4.1.3. Network-related Information

If youareconnectedto anetwork, besureyouknow thefollowing:

• IP address— usuallyrepresentedasasetof four numbersseparatedby dots,suchas10.0.2.15 .

• Netmask— anotherset of four numbersseparatedby dots; an example netmaskwould be
255.255.248.0 .

• Gateway IP address— anothersetof four dot-separatednumbers;for example,10.0.2.254 .

• Oneor morenameserver IP addresses— oneor moresetsof dot-separatednumbers;for example,
10.0.2.1 mightbetheaddressof anameserver.

• Domainname— the nameyour organizationuses;for example,RedHat hasa domainnameof
redhat.com .

• Hostname— the nameassignedto your individual system;for example,a computermight be
namedpooh .

Note

The information provided here is as an example only! Do not use it when you install Red Hat Enter-
prise Linux ES! If you do not know the proper values for your network, ask your network administrator.

4.2. The Installation Program User Interface
TheRedHat EnterpriseLinux ES text modeinstallationprogramusesa screen-basedinterfacethat
includesmostof the on-screen"widgets"commonlyfoundon graphicaluserinterfaces.Figure4-1,
andFigure4-2, illustratethescreensyouwill see.
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Figure4-1. Installation Program Widgetsasseenin Con�gur e TCP/IP

Figure4-2. Installation Program Widgetsasseenin Disk Druid

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

• Window — windows (usually referredto asdialogs in this manual)will appearon your screen
throughouttheinstallationprocess.At times,onewindow mayoverlayanother;in thesecases,you
canonly interactwith thewindow on top.Whenyou are�nished in thatwindow, it will disappear,
allowing you to continueworking in thewindow underneath.
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• Text Input— text input linesareregionswhereyou canenterinformationrequiredby theinstalla-
tion program.Whenthecursorrestson a text input line, you mayenterand/oredit informationon
thatline.

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

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

• Button widget — button widgetsarethe primary methodof interactingwith the installationpro-
gram.You progressthroughthewindows of the installationprogramby navigating thesebuttons,
usingthe[Tab]and[Enter] keys.Buttonscanbeselectedwhenthey arehighlighted.

• Cursor— althoughnotawidget,thecursoris usedto select(andinteract)with aparticularwidget.
As thecursoris movedfrom widgetto widget,it maycausethewidgetto changecolor, or youmay
only seethecursoritself positionedin or next to thewidget.In Figure4-1, thecursoris positioned
on theOK button.Figure4-2, shows thecursoron theEdit button.

4.2.1. Using the Keyboar d to Navigate

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

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

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

Caution

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

4.3. Star ting the Installation Program
Thefollowing methodscanbeusedto starttheinstallation:

• Insertabootdiskettethatyouhavecreatedinto theprimarydiskettedriveandrebootyourcomputer.

• InserttheRedHat EnterpriseLinux ESCD 1 into thedrive andreboot,if your computercanboot
from theCD-ROM drive.

While theinstallationprogramloads,messageswill scroll on your screen.Whentheinstallationpro-
gramhasloaded,this promptappears:
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boot:

4.3.1. Text Mode Boot Options

If you press[Enter] at the boot: prompt,or if you take no actionwithin the �rst minuteafter the
boot: promptappears,thegraphicalinstallationprogramwill start.Pressingoneof thehelpscreen
functionkeys asdescribedin Section4.3.2disablesthisautostartfeature.

To startthetext modeinstallationprogram,beforepressing[Enter], type:

boot: text

If theinstallationprogramdoesnotproperlydetectyourhardware,youmayneedto restarttheinstal-
lation in "expert" mode.To startanexpertmodeinstallation,type:

boot: text expert

Expertmodedisablesmosthardwareprobing,andgivesyou the option of enteringoptionsfor the
driversloadedduringtheinstallation.

Note

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

Notethat thecommandto starta serialinstallationhaschanged.If you mustperformthe installation
in serialmode,usethefollowing command:

boot: linux text console= � device 


In thiscommand,� device 
 shouldbethedevice youareusing(suchasttyS0or ttyS1).

You canalsopassoptionsto thekernelasyou arebootingthe installationprogram.For example,to
instructthekernelto useall theRAM in a128MB system,enter:

boot: linux text mem=128M

4.3.2. Displa ying Online Help

Oncetheinstallationprogramis loadedintomemory, youcanobtaininformationabouttheinstallation
processandoptionsby pressing[F1] through[F6]. For example,press[F2] to seegeneralinformation
abouttheonlinehelpscreens.

4.4. Installation Cross-Ref erence Table

Note

This installation cross-reference table only documents the screens seen when performing a Server
installation.
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Most text modeinstallationscreenscanbecross-referencedwith thecorrespondingGUI screen.Table
4-1 lists thescreens,in order, andgivessectionreferencesfor moreinformation.

For thosescreenswhich do not have adequateGUI counterparts,installation-relatedinstructionsand
screenshotswill beprovidedin thischapter.

Text Mode Screen Text Mode Reference Point

LanguageScreen Section3.5

Installingfrom aHardDisk Section4.5

InstallingoveraNetwork Section4.6

MouseSelection Section3.7

WelcomeScreen Section3.8

InstallationType Section3.9

Disk PartitioningSetup Section3.10

AutomaticPartitioning Section3.11

fdisk Section3.13

HostnameCon�guration Section3.16

Firewall Con�guration Section3.17

Network Con�guration Section3.16

LanguageSupportandDefault Language Section3.18

TimeZoneSelection Section3.19

RootPassword Section3.20

Add User/UserAccountSetup Section3.20

PackageInstallation(Group,Individual,
Dependencies)

Section3.21

VideoCardCon�guration Section3.26

PackageInstallation Section3.23andSection3.24

Boot Disk Creation Section3.25

Monitor Con�guration Section3.26.1

CustomX Con�guration Section3.26.2

InstallationComplete Section3.27

Table 4-1. Installation Cross-referenceTable
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4.5. Installing from a Hard Drive

Note

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

Harddrive installationsrequiretheuseof theISO(or CD-ROM) imagesratherthancopying anentire
installationtree.After placing the requiredISO images(the binary Red Hat EnterpriseLinux ES
CD-ROMs) in a directory, chooseto install from the harddrive. You will thenpoint the installation
programat thatdirectoryto performtheinstallation.

Verifying thattheISOimagesareintactbeforeyouattemptaninstallationwill helpto avoid problems
thatareoftenencounteredduringa harddrive installation.To verify the ISO imagesareintactprior
to performingan installation,usean md5sum program(many md5sum programsareavailablefor
variousoperatingsystems).An md5sumprogramshouldbeavailableon thesameserver astheISO
images.

TheSelectPartition screen(Figure4-3) appliesonly if you areinstallingfrom a disk partition(that
is, if you selectedHard Dri ve in the Installation Method dialog).This dialog allows you to name
thediskpartitionanddirectoryfrom whichyouareinstallingRedHatEnterpriseLinux ES.

Enterthedevicenameof thepartitioncontainingtheRedHatISOimages.Thereis alsoa�eld labeled
Directory holding images. If theISO imagesarenot in theroot directoryof thatpartition,enterthe
pathto theISO images(for example,if theISO imagesarein /test/new/RedHat , youwould enter
/test/new ).

After you have identi�ed thedisk partition,you will next seetheWelcomedialog.SeeTable4-1, for
moreinformation.

Figure4-3.SelectingPartition Dialog for Hard Dri ve Installation
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4.6. Installing over a Network
If youareperforminganetwork installation,theCon�gur eTCP/IP dialogappears;for anexplanation
of thisdialog,go to Section3.16, andthenreturnhere.

4.6.1. Setting Up the Server

If you arenot surehow to do this, refer to the Of�cial RedHat Linux CustomizationGuideandthe
Of�cial RedHat LinuxReferenceGuidefor moreinformation.

4.6.2. NFS Setup

TheNFSdialog(Figure4-4) appliesonly if youareinstallingfrom anNFSserver(if youbootedfrom
anetwork or PCMCIA bootdisksandselectedNFSImage in theInstallation Method dialog).

Figure4-4.NFSSetupDialog

Enterthefully-quali�ed domainnameor IP addressof your NFSserver. For example,if you arein-
stallingfrom ahostnamedeastcoast in thedomainredhat.com , entereastcoast.redhat.com
in theNFSServer �eld.

Next, enterthenameof theexporteddirectory. If youfollowedthesetupdescribedin Section4.6, you
would enterthedirectory/location/of/disk/space/ whichcontainstheRedHat directory.

If the NFS server is exporting a mirror of the Red Hat EnterpriseLinux ES installation tree,
enter the directory which contains the RedHat directory. (If you do not know this directory
path, ask your systemadministrator.) For example, if your NFS server contains the directory
/mirrors/redhat/i386/RedHat , enter/mirrors/redhat/i386 .

Next youwill seetheWelcomedialog.SeeTable4-1, for moreinformation.
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4.6.3. FTP Setup

TheFTPdialog(Figure4-5) appliesonly if youareinstallingfrom anFTPserver(if youselectedFTP
in theInstallation Method dialog).Thisdialogallows youto identify theFTPserver from whichyou
areinstallingRedHat EnterpriseLinux ES.

Figure4-5.FTP SetupDialog

Enterthe nameor IP addressof the FTP siteyou areinstalling from, andthe nameof the directory
containingthe RedHat installation�les for your architecture.For example,if the FTP site contains
thedirectory/mirrors/redhat/i386/RedHat , enter/mirrors/redhat/i386 .

If everything hasbeenspeci�ed properly, a messagebox appearsindicating that base/hdlist is
beingretrieved.

Next youwill seetheWelcomedialog.SeeTable4-1, for moreinformation.

4.6.4. HTTP Setup

TheHTTPdialog(Figure4-6) appliesonly if youareinstallingfrom anHTTPserver (if youselected
HTTP in theInstallation Method dialog).This dialogpromptsyou for informationabouttheHTTP
server from whichyou areinstallingRedHatEnterpriseLinux ES.
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Figure4-6.HTTP SetupDialog

Enterthenameor IP addressof theHTTP siteyou areinstallingfrom, andthenameof thedirectory
therecontainingthe RedHat installation�les for your architecture.For example,if the HTTP site
containsthedirectory/mirrors/redhat/i386/RedHat , enter/mirrors/redhat/i386 .>

If everything hasbeenspeci�ed properly, a messagebox appearsindicating that base/hdlist is
beingretrieved.

Next youwill seetheWelcomedialog.SeeTable4-1, for moreinformation.
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Appendix A.

Removing Red Hat Enterprise Lin ux ES

To uninstallRedHat EnterpriseLinux ESfrom your system,you will needto remove theGRUB or
LILO informationfrom yourmasterbootrecord(MBR).

In DOS,NT, andWindows 95you canusefdisk to createanew MBR with the"undocumented"�ag
/mbr . This will ONLY rewrite the MBR to boot the primary DOS partition.The commandshould
look like thefollowing:

fdisk /mbr

If you needto remove Linux from a harddrive, andhave attemptedto do this with thedefault DOS
fdisk, youwill experiencethe"Partitionsexist but they donotexist" problem.Thebestwayto remove
non-DOSpartitionsis with a tool thatunderstandspartitionsotherthanDOS.

Youcando this with theinstallationmediaby typing linux expert at theboot: prompt:

boot: linux expert

Selectinstall (versusupgrade)andat the point whenyou shouldpartition the drive, choosefdisk.
In fdisk, type [p] to print out the partition numbers,and remove the Linux partitionswith the [d]
command.Whenyou aresatis�ed with thechangesyou have made,you canquit with a [w] andthe
changeswill besavedto disk. If youdeletedtoomuch,type[q] andnochangeswill bemade.

Onceyou have removed the Linux partitions,you canrebootyour computerusing[Control]-[Alt]-
[Delete]insteadof continuingwith theinstall.
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Appendix B.

Getting Technical Suppor t

B.1. Remember to Sign Up
If you have anof�cial editionof RedHat EnterpriseLinux ES2.1 and/oranof�cial RedHat OEM
partnerkit, pleaserememberto signup for thebene�tsyouareentitledto asaRedHatcustomer.

You will be entitled to any or all of the following bene�ts, dependingupon the Of�cial Red Hat
EnterpriseLinux ESproductyou purchased:

• Of�cial RedHat support— Get help with your installationquestionsfrom the RedHat support
team.

• RedHat Network — Easilyupdateyour packagesandreceive securitynoticesthatarecustomized
for your system.Go to http://rhn.redhat.comfor details.

• UndertheBrim: TheOf�cial RedHatE-Newsletter— Everymonth,getthelatestnewsandproduct
informationdirectly from RedHat.

To signup,go to http://www.redhat.com/apps/activate/. You will �nd your ProductID on theRegis-
trationInformationCardin yourOf�cial RedHatEnterpriseLinux ESboxedset.

B.2. An Overview of Red Hat Suppor t

Note

Refer to the service level agreement at http://www.redhat.com/support/sla/ for more information on
how the Red Hat technical support staff can assist you.

RedHatprovidesinstallationassistancefor Of�cial RedHatEnterpriseLinux ESproductsandcovers
installationon a singlecomputer. This assistanceis intendedto help customerssuccessfullyinstall
RedHatEnterpriseLinux ES.Assistancewith installationis offeredvia telephoneandtheWeb. Note,
telephonesupportis only availablewith certainRedHat EnterpriseLinux ESproducts.Pleasecheck
your to seewhattypesof supportareavailableto you.

RedHatSupportwill attemptto answerany questionsyoumayhavebeforetheinstallationprocessis
initiated.Dependingon theproductpurchased,it canincludethefollowing:

• Hardwarecompatibilityquestions

• Basicharddrive partitioningstrategies

RedHat Supportcanprovide thefollowing assistanceduringtheinstallationprocess:

• Gettingsupportedhardwarerecognizedby theRedHat EnterpriseLinux ESoperatingsystem

• Assistancewith drive partitioning

Wecanalsohelpyouwith basicpost-installationtasks,suchas:
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• Successfullycon�guring theX Window SystemusingXcon�gurator

• Con�guring a local parallelportprinterto print text

• Con�guring amouse

Our installationassistanceserviceis designedto get RedHat EnterpriseLinux ES runningon your
systemasquickly andaseasilyaspossible.However, therearemany otherthingsthatyou maywant
to do with yourRedHat EnterpriseLinux ESsystem,from compilinga customkernelto settingupa
Webserver, whicharenotcovered.

For assistancewith thesetasks,there is a wealth of online information available in the form of
HOWTO documents,Linux-related websites,and commercial publications.The various Linux
HOWTO documentsareincludedwith RedHat EnterpriseLinux ES on the DocumentationCD in
the/HOWTOSdirectory. TheseHOWTOSareprovidedin text �les thatcaneasilybereadfrom within
RedHat EnterpriseLinux ESandotheroperatingsystems.

A largenumberof Linux-relatedwebsitesareavailable.Thebeststartingpoint for �nding information
onRedHatEnterpriseLinux ESis theRedHat, Inc. website:

http://www.redhat.co m/

Many Linux-relatedbooksareavailable.If youarenew to Linux, abookthatcoversLinux basicswill
be invaluable.We canrecommendseveral titles: TheOf�cial RedHat Linux GettingStartedGuide;
UsingLinux, by Bill Ball; Linux Clearly Explained, by BryanPfaffenberger; Linux for Dummies, by
Jon"maddog"Hall; andLearningRedHat Linux, by Bill McCarty.

CertainRedHatEnterpriseLinux ESproductsincludeadditionalsupportprogramscoveringadvanced
con�gurations.PleaseseetheRedHat Supportwebsitefor moreinformation.TheRedHat technical
supportwebsiteis locatedat thefollowing URL:

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

B.3. Scope of Red Hat Suppor t
RedHat,Inc.canonlyprovideinstallationassistancetocustomerswhohavepurchasedanOf�cial Red
Hat EnterpriseLinux ESboxedsetand/oranOf�cial RedHat OEM partnerkit. If you have obtained
Linux from any othercompany, youmustcontactthatcompany for support.Othercompaniesinclude:

• Macmillan

• Sams/Que

• Linux SystemsLabs(LSL)

• Mandrake

• CheapBytes

Additionally, RedHatEnterpriseLinux ESobtainedvia any of thefollowing methodsdoesnotqualify
for supportfrom RedHat:

• RedHatEnterpriseLinux ESPowerToolsArchive

• Downloadedvia FTPon theInternet

• Includedin apackagesuchasMotif or Applixware

• Copiedor installedfrom anotheruser's CD

• A CD-ROM (or CD-ROM set)includedin aLinux bookor otherpublication.
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B.4. How to Get Technical Suppor t
In orderto receive technicalsupportfor yourOf�cial RedHatproduct,youmustregisteryourproduct
on theRedHat website.

EveryOf�cial RedHatproductcomeswith aProductIdenti�cation code:a16-characteralphanumeric
string.TheProductID for RedHatEnterpriseLinux ES2.1is locatedontheRegistrationInformation
Cardthatcanbefoundinsidethebox.YourProductID is includedin your boxedset,andyoushould
keepit in asafeplace.Youneedthiscode,sodo not losethecard!

Note

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

TheProductID is thecodethatwill enableyour technicalsupportandany otherbene�tsor services
thatyoupurchasedfrom RedHat,dependinguponwhichRedHatproductyoupurchased.

B.4.1. Signing up for Technical Suppor t

To signup for technicalsupport,youwill needto:

1. Createacustomerpro�le at http://www.redhat.com/apps/activate/. Youmayhave alreadycom-
pletedthis step;if youhave,continueto thenext step.

2. Usingthelogin nameandpasswordyoucreatedduringthecustomerpro�le, pleaselog in at the
RedHatSupportwebsiteathttp://www.redhat.com/support.

If you createda new customerpro�le, onceyou activateyour productyou will seea webpage
thatshows your registeredproducts.Thereis alsoa button,AccessWeb Support, on this page
thatwill take you to thesupportwebsite.

3. Updateyourcontactinformationif necessary.

Note

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

If you are worried about your privacy, please see the Red Hat privacy statementat
http://www.redhat.com/legal/privacy_statement.html.

4. Add aproductto yourpro�le. Pleaseenterthefollowing information:

• TheProductID for yourboxedsetproduct

• TheSupportCerti�cate Numberor EntitlementNumberif theproductis acontract

5. Setyourcustomerpreferences.

6. Answertheoptionalcustomerquestionnaire.

7. Submittheform.

If the previous steps were completed successfully, you can now login at
http://www.redhat.com/supportand opena new technicalservicerequest.However, you must still
useyour ProductID in orderto obtaintechnicalsupportvia telephone(if theproductyou purchased
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camewith phonesupport).Youwill alsobeaskedfor your login namewhencontactingthetechnical
supportteamvia telephone.

B.5. Questions for Technical Suppor t
Technicalsupportis botha scienceanda mysticalart form. In mostcases,supporttechniciansmust
rely oncustomerobservationsandcommunicationswith thecustomerin orderto diagnoseandsolve
theproblem.Therefore,it is extremelyimportantthatyou areasdetailedandclearaspossiblewhen
youstateyour questionsandreportyourproblems.Examplesof whatyoushouldincludeare:

• Symptomsof theproblem(for example:"Linux is not ableto accessmy CD-ROM drive. Whenit
tries,I gettimeouterrors.")

• When the problembegan (for example: "My systemwas working �ne until yesterday, when a
lightning stormhit my area.")

• Any changesyoumadeto yoursystem(for example:"I addedanew harddrive andusedPartition
Wizzo to addLinux partitions.")

• Otherinformationthatmayberelevantto yoursituation,suchastheinstallationmethod(CD-ROM,
NFS,HTTP)

• Speci�c hardwaredevicesthatmayberelevant to your problem(for example:If you cannotsetup
networking,whatkind of network carddoyouhave?)

Note

Refer to the service level agreement at http://www.redhat.com/support/sla/ for more information on
how the Red Hat technical support staff can assist you.

B.5.1. How to Send Suppor t Questions

Pleaselogin at http://www.redhat.com/supportand opena new servicerequest,or call the phone
numberfor support.If yourproductcamewith phonesupport,or youhavepurchasedaphonesupport
contract,thephonenumberyouwill needto call will beprovidedto you duringthesignupprocess.

For more information on using the Red Hat online support system go to
http://www.redhat.com/support/services/access.html.
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Troub leshooting Your Installation of Red Hat
Enterprise Lin ux ES

This appendixdiscussessomecommoninstallationproblemsandtheir solutions.

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

C.1.1. Is Your System Displa ying Signal 11 Errors?

If you receive a fatal signal 11 during your installation,it is probablydue to a hardware error in
memoryonyoursystem'sbus.A hardwareerrorin memorycanbecausedby problemsin executables
or with thesystem's hardware.Like otheroperatingsystems,RedHat EnterpriseLinux ESplacesits
own demandson your system's hardware. Someof this hardware may not be able to meet those
demands,evenif they work properlyunderanotherOS.

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

For moreinformationconcerningsignal11errors,referto http://www.bitwizard.nl/sig11/.

C.1.2. Are You Unable to Boot from a Network Boot Disk?

If you areexperiencingdif�culties in gettingthe network boot disk you madeto boot your system
correctly, youmayneedanupdatedbootdisk.

Checktheonlineerratafor updateddisketteimages(if available)andfollow theinstructionsprovided
to make anupdatedbootdisk for your system.

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

If youhaveperformedaninstallationandcannotbootyoursystemproperly, youmayneedto reinstall
andcreateyourpartitionsdifferently.

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

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

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

Oncethesechangeshavebeenmade,youshouldbeableto �nish your installationandbootthesystem
properly.
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C.2. Troub le Beginning the Installation

C.2.1. Is Your Mouse Not Detected?

If the Mouse Not Detectedscreen(seeFigureC-1) appears,thenthe installationprogramwasnot
ableto identify yourmousecorrectly.

Youcanchooseto continuewith theGUI installationor usethetext modeinstallation,whichdoesnot
requireusinga mouse.If you chooseto continuewith theGUI installation,you will needto provide
theinstallationprogramwith yourmousecon�gurationinformation(seeFigure3-3).

FigureC-1. MouseNot Detected

For anoverview of text modeinstallationinstructions,pleasereferto Chapter4.

C.2.2. Problems with Booting into the Graphical Installation

TheRedHat EnterpriseLinux ESinstallationprogramusesframebuffersby default. However, there
aresomevideo cardsthatwill not work with this setting.The endresultwill be a problembooting
into thegraphicalinstallationprogram.

Theinstallationprogramwill �rst try to run in framebuffer mode.If that fails, it will try to run in a
lower resolutionmode.If thatstill fails, theinstallationprogramwill run in text mode.

Userswho have video cardsthat will not run at 800 x 600 resolutionshouldtype lowres at the
boot: promptto run theinstallationprogramin 640x 480resolution.

If thisstill doesnotwork, youcanruntheinstallationprogramwithout framebuffersby typingnofb
at theboot: prompt.
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C.3. Troub le During the Installation

C.3.1. Partition Creation Problems

If you arehaving troublecreatinga partition (for example,a root (/ ) partition),make sureyou are
settingits partitiontypeto Linux Native.

Unlessyour BIOS supportsotherwise,make sure /boot doesnot exceedthe 1023cylinder head.
If you do not, the installationprogramwill not allow you to createa /boot or / partition. Some
new systemsallow you to exceedthe1023limit (with GRUB andthenewer LILO versionsthatare
available),but mostmachineswith olderBIOSwill not.

C.3.2. Using Remaining Space

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

If your harddrive is morethan1024cylinders,you mustcreatea /boot partition if you want the /
(root) partitionto useall of theremainingspaceonyourharddrive.

C.3.3. Other Partitioning Problems

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

Youmusthave thefollowing partitionsasa bareminimum:

• A /boot partitionof typeLinux native

• A / (root) partitionof typeLinux native

• A � swap� partitionof typeLinux swap

Tip

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

C.3.4. Are You Seeing Python Errors?

During someinstallationsof RedHat EnterpriseLinux ES, the installationprogram(alsoknown as
Anaconda) may fail with a Pythonor tracebackerror. This error may occurafter the selectionof
individual packagesor while trying to save theupgradelog in /tmp . Theerrormaylook similar to:

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

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

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

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

sys.exit(0)
SystemExit: 0
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Local variables in innermost frame:
self: � fstab.GuiFstab instance at 8446fe0 �

sys: � module 'sys' (built-in) �

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

� failed �

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

If you experiencesuchanerror, �rst try to downloadany availableerratafor Anaconda. Erratacan
befoundathttp://www.redhat.com/support/errata.

Youcanalsosearchfor bugreportsrelatedto thisproblem.TosearchtheRedHatbugtrackingsystem,
go to http://bugzilla.redhat.com/bugzilla.

Finally, if you arestill facingproblemsrelatedto this error, register your productandcontactour
supportteam.To registeryourproduct,go to http://www.redhat.com/apps/activate.

C.4. Problems After Installation

C.4.1. Troub le With the Graphical GRUB Screen?

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

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

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

You mayre-enablethegraphicalbootscreenby uncommenting(or adding)theabove line backinto
thegrub.conf �le andrebooting.

C.4.2. Troub le With the Graphical LILO Screen?

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

First, as root, commentout (or delete) the line which readsmessage=/boot/message in the
/etc/lilo.conf �le. To commentout a line, insert the ; characterat the beginning of the line.
Next, rerunLILO by typing /sbin/lilo -v . Thenext time you boot,you will seethetext LILO:
prompt,asusedin previousRedHatEnterpriseLinux ESreleases.
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You mayre-enablethegraphicalbootscreenby addingtheabove line backinto the lilo.conf �le
andrerunningLILO.

C.4.3. Problems with Server Installations and X

If youperformedaserver installationandyou arehaving troublegettingX to start,youmaynot have
installedtheX Window Systemduringyour installation.

If you want the X Window System,you canperforman upgradeto install X. During the upgrade,
selecttheX Window Systempackages,andchooseGNOME,KDE, or both.

Alternatively, you can install the XFree86 RPMs. For more information, refer to
http://www.redhat.com/support/docs/howto/XFree86-upgrade/XFree86-upgrade.html.

C.4.4. Problems When You Try to Log In

If you did not createa useraccountduringtheinstallationyou will needto log in asroot andusethe
password youassignedto root.

If youcannotrememberyour rootpassword,youwill needto bootyoursystemaslinux single at
theLILO boot: or GRUB prompt.Thenat the# prompt,youwill needto typepasswd root , which
will allow you to entera new password for root.At this point you cantypeshutdown -r now and
thesystemwill rebootwith yournew password.

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

If you selectedeither the Customor Server installationanddo not seethe graphicallogin screen,
checkyour hardware for compatibility issues.The Hardware Compatibility List can be found at
http://hardware.redhat.com/hcl/.

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

If NetscapeNavigator continuouslycrasheson pagesthatcontainJavaScripts,you mayneedto edit
your~/.mailcap �le.

Edit the�le usingpico by typing pico ~/.mailcap at thepromptin a terminalwindow. (Youmay
useany text editor.)

Remove thefollowing linesfrom the�le:

application/x-javascrip t;;\
x-mozilla-flags=save

You can also turn off JavaScript within Netscape Navigator itself. Click on
Edit=>Preferences=>Advanced andmakesuretheEnableJavaScript checkboxis notselected.

If thesedonothelp,youcanalsotry to useanewerversionof NetscapeNavigator if available.Check
theRedHat EnterpriseLinux ESerratawebsiteundersecurityadvisoriesfor moreinformation.

C.4.6. Your Printer Will Not Work Under X

If youarenotsurehow to setupyourprinteror arehaving troublegettingit to work properly, try using
thegraphicalprintconf program.Log in asroot,openaterminalwindow, andtypeprintconf-gui .
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C.4.7. Is Your RAM Not Being Recogniz ed?

Sometimes,the kerneldoesnot recognizeall of your memory(RAM). You cancheckthis with the
following command:

cat /proc/meminfo

Find out if thedisplayedquantityis thesameastheknown amountof RAM in your system.If they
are not equal,add the following line to the /boot/grub/grub.conf or /etc/lilo.conf �le,
dependingon thebootloaderyou installed:

append="mem= xx M"

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

append="mem=128M"

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

#NOTICE: You have a /boot partition. This means that
# all kernel paths are relative to /boot/
default=0
timeout=30
splashimage=(hd0,0)/grub /spl ash .xpm .gz
title Red Hat Linux (2.4.6-2)

root (hd0,0)
kernel /vmlinuz-2.2.6-2 ro root=/dev/hda3
append="mem=128M"

Onceyoureboot,thechangesmadeto grub.conf will bere�ectedonyoursystem.

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

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

image=/boot/vmlinuz-2.2.1 2-20
label=linux
root=/dev/sda1
initrd=/boot/initrd-2.2.1 2-2 0.im g
read-only
append="mem=128M"

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

Notethatyoucanalsoproducethesameeffectby actuallypassingthisoptionwhenyouarespecifying
thelabel/imageto usein GRUB or LILO. For exampleif you hada labelnamedlinux , at theboot
loadermenuyoucouldtype:

linux mem=xx M

Rememberto replacexx with theamountof RAM in yoursystem.
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C.4.8. Problems with Sound Con�guration

If you do not have soundafteryour installation,you mayneedto run thesoundcon�gurationutility.
As root, typesndconfig in a terminalwindow.

Note

sndconfig must be run in runlevel 3. More information about runlevels can be found in the Of�cial
Red Hat Linux Reference Guide, in chapter Boot Process, Init, and Shutdown.

If the sndcon�g applicationdoesnot help, you may needto selectthe Enable sound server
startup optionundertheMultimedia=>Sound in theGNOME Control Center.

To do this, click on Panel=>Programs=>Settings=>GNOME Control Center to launch the
GNOME Control Center. In the GNOME Control Center, selectthe Sound submenuof the
Multimedia menu. On the right, a General sound menu will appear. Select Enable sound
server startup andthenclick OK.
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Appendix D.

An Intr oduction to Disk Partitions

Disk partitionsarea standardpartof thepersonalcomputerlandscapeandhave beenfor quitesome
time. However, with many peoplepurchasingcomputersfeaturingpreinstalledoperatingsystems,
relatively few peopleunderstandhow partitionswork. This chapterattemptsto explain the reasons
for anduseof disk partitionsso theRedHat EnterpriseLinux ESinstallationwill beassimpleand
painlessaspossible.

If you are reasonablycomfortablewith disk partitions,you could skip aheadto SectionD.1.4, for
moreinformationontheprocessof freeingupdiskspaceto preparefor aRedHatEnterpriseLinux ES
installation.This sectionalsodiscussesthepartitionnamingschemeusedby Linux systems,sharing
diskspacewith otheroperatingsystems,andrelatedtopics.

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

Whendiscussingissuessuchasdisk partitioning,it is importantto know a bit abouttheunderlying
hardware.Unfortunately, it is easyto becomeboggeddown in details.Therefore,wewill useasimpli-
�ed diagramof a diskdrive to helpexplain what is really happeningwhena disk drive is partitioned.
FigureD-1, shows abrand-new, unuseddisk drive.

FigureD-1. An UnusedDisk Dri ve

Not muchto look at, is it? But if we are talking aboutdisk drives on a basiclevel, it will do. Say
thatwe would like to storesomedataon this drive. As thingsstandnow, it will not work. Thereis
somethingweneedto do �rst. . .
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D.1.1. It is Not What You Write , it is How You Write It

Experiencedcomputerusersprobablygot this oneon the �rst try. We needto format thedrive. For-
matting(usuallyknown as"makinga �lesystem") writes informationto thedrive, creatingorderout
of theemptyspacein anunformatteddrive.

FigureD-2. Disk Dri ve with a Filesystem

As FigureD-2, implies,theorderimposedby a �lesysteminvolvessometrade-offs:

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

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

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

It is also worth noting that thereis no single,universal �lesystem. As Figure D-3, shows, a disk
drive mayhave oneof many different�lesystemswritten on it. As you might guess,different�lesys-
temstendto be incompatible;that is, anoperatingsystemthatsupportsone�lesystem (or a handful
of related�lesystem types)may not supportanother. This laststatementis not a hard-and-fast rule,
however. For example,RedHat EnterpriseLinux ESsupportsa wide variety of �lesystems(includ-
ing many commonlyusedby otheroperatingsystems),makingdatainterchangebetweendifferent
�lesystemseasy.

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

containsthousandsof blocks.But for thepurposesof thisdiscussion,pleaseignoretheseminor discrepancies.
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FigureD-3. Disk Dri ve with a Different Filesystem

Of course,writing a �lesystem to disk is only the beginning.The goal of this processis to actually
storeandretrievedata.Let ustake a look at ourdrive aftersome�les havebeenwritten to it.

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

As FigureD-4 shows, 14 of thepreviously-emptyblocksarenow holdingdata.However, by simply
looking at this picture,we cannotdetermineexactly how many �les resideon this drive. Theremay
beasfew asoneor asmany as14 �les, asall �les useat leastoneblock andsome�les usemultiple
blocks.Another importantpoint to note is that the usedblocks do not have to form a contiguous
region; usedandunusedblocksmaybeinterspersed.This is known asfragmentation. Fragmentation
canplayapartwhenattemptingto resizeanexisting partition.
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As with mostcomputer-relatedtechnologies,diskdriveschangedovertimeaftertheir introduction.In
particular, they gotbigger. Not largerin physicalsize,but biggerin theircapacityto storeinformation.
And, this additionalcapacitydrove a fundamentalchangein thewaydiskdriveswereused.

D.1.2. Partitions: Turning One Drive Into Many

As disk drive capacitiessoared,somepeoplebeganto wonderif having all of that formattedspace
in one big chunk was sucha great idea.This line of thinking was driven by several issues,some
philosophical,sometechnical.On thephilosophicalside,above a certainsize,it seemedthat thead-
ditionalspaceprovidedby a largerdrive createdmoreclutter. Onthetechnicalside,some�lesystems
werenever designedto supportanything above a certaincapacity. Or the �lesystemscould support
largerdriveswith agreatercapacity, but theoverheadimposedby the�lesystemto track�les became
excessive.

Thesolutionto thisproblemwasto dividedisksinto partitions. Eachpartitioncanbeaccessedasif it
wasaseparatedisk.This is donethroughtheadditionof apartition table.

Note

While the diagrams in this chapter show the partition table as being separate from the actual disk
drive, this is not entirely accurate. In reality, the partition table is stored at the very start of the disk,
before any �lesystem or user data. But for clarity, we will keep it separate in our diagrams.

FigureD-5. Disk Dri ve with Partition Table

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

Eachpartitiontableentrycontainsseveral importantcharacteristicsof thepartition:

• Thepointson thediskwherethepartitionstartsandends

• Whetherthepartitionis "active"

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

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

TableD-1, containsa listing of somepopular(andobscure)partitiontypes,alongwith their numeric
values.

Partition Type Value Partition Type Value

Empty 00 Novell Netware386 65

DOS12-bitFAT 01 PIC/IX 75

XENIX root 02 Old MINIX 80

XENIX usr 03 Linux/MINUX 81

DOS16-bit � =32M 04 Linux swap 82

Extended 05 Linux native 83

DOS16-bit � =32 06 Linux extended 85

OS/2HPFS 07 Amoeba 93

AIX 08 AmoebaBBT 94

AIX bootable 09 BSD/386 a5

OS/2Boot Manager 0a OpenBSD a6

Win95 FAT32 0b NEXTSTEP a7

Win95 FAT32(LBA) 0c BSDI fs b7

Win95 FAT16(LBA) 0e BSDI swap b8

Win95 Extended(LBA) 0f Syrinx c7

Venix80286 40 CP/M db

Novell 51 DOSaccess e1

Microport 52 DOSR/O e3

GNU HURD 63 DOSsecondary f2

Novell Netware286 64 BBT ff

Table D-1. Partition Types

By thispoint,youmightbewonderinghow all thisadditionalcomplexity is normallyused.SeeFigure
D-6, for anexample.
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FigureD-6. Disk Dri ve With SinglePartition

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

We have labeledthis partition asbeingof the "DOS" type.Although it is only oneof several pos-
sible partition typeslisted in TableD-1, it is adequatefor the purposesof this discussion.This is a
typical partition layout for mostnewly purchasedcomputerswith a consumerversionof Microsoft
Windows™ preinstalled.

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

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

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

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

As this �gure implies,thereis a differencebetweenprimaryandlogical partitions— therecanonly
befour primarypartitions,but thereis no �x edlimit to thenumberof logicalpartitionsthatcanexist.
(However, in reality, it is probablynot a good idea to try to de�ne and usemore than 12 logical
partitionsona singlediskdrive.)

Now thatwe have discussedpartitionsin general,let usseehow to usethis knowledgeto install Red
HatEnterpriseLinux ES.

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

Therearethreepossiblescenariosyou mayfacewhenattemptingto repartitionyourharddisk:

• Unpartitionedfreespaceis available

• An unusedpartitionis available

• Freespacein anactively usedpartitionis available

Let uslook at eachscenarioin order.

Note

Please keep in mind that the following illustrations are simpli�ed in the interest of clarity and do not
re�ect the exact partition layout that you will encounter when actually installing Red Hat Enterprise
Linux ES.

D.1.4.1. Using Unpar titioned Free Space

In this situation,the partitionsalreadyde�ned do not spanthe entireharddisk, leaving unallocated
spacethatis not partof any de�ned partition.FigureD-8 shows whatthis might look like.
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FigureD-8. Disk Dri ve with Unpartitioned FreeSpace

Whenyou think aboutit, anunusedharddisk alsofalls into this category. Theonly differenceis that
all thespaceis not partof any de�ned partition.

In any case,you cansimply createthe necessarypartitionsfrom the unusedspace.Unfortunately,
this scenario,althoughvery simple,is not very likely (unlessyouhave just purchasedanew disk just
for RedHat EnterpriseLinux ES).Most pre-installedoperatingsystemsarecon�gured to take up all
availablespaceonadisk drive (seeSectionD.1.4.3).

Next, wewill discussaslightly morecommonsituation.

D.1.4.2. Using Space from an Unused Partition

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

FigureD-9. Disk Dri ve With an UnusedPartition

If you �nd yourselfin this situation,you canusethespaceallocatedto theunusedpartition.Youwill
�rst needto deletethe partition,andthencreatethe appropriateLinux partition(s)in its place.You
caneitherdeletethepartitionusingtheDOS fdisk command,or you will begiven theopportunity
to dosoduringacustominstallation.
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D.1.4.3. Using Free Space from an Active Partition

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

Asidefrom addinganew harddrive to yoursystem,youhave two choices:

DestructiveRepartitioning

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

Caution

If there was an operating system of some type installed on that partition, it will need to be
reinstalled as well. Be aware that some computers sold with pre-installed operating systems
may not include the CD-ROM media to reinstall the original operating system. The best time to
notice if this applies to your system is before you destroy your original partition and its operating
system installation.

After creatinga smallerpartition for your existing software,you canreinstallany software,re-
storeyourdata,andcontinueyourRedHat EnterpriseLinux ESinstallation.FigureD-10shows
thisbeingdone.

FigureD-10.Disk Dri ve BeingDestructively Repartitioned

Caution

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

Non-DestructiveRepartitioning

Here,you run a programthat doesthe seeminglyimpossible:it makesa big partition smaller
without losingany of the�les storedin thatpartition.Many peoplehave foundthismethodto be
reliableandtrouble-free.Whatsoftwareshouldyou useto performthis feat?Thereareseveral
diskmanagementsoftwareproductsonthemarket.Youwill have to dosomeresearchto �nd the
onethatis bestfor yoursituation.
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While theprocessof non-destructive repartitioningis ratherstraightforward, therearea number
of stepsinvolved:

• Compressexisting data

• Resizetheexisting partition

• Createnew partition(s)

Next wewill look at eachstepin abit moredetail.

D.1.4.3.1. Compress existing data

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

FigureD-11.Disk Dri ve BeingCompressed

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

D.1.4.3.2. Resize the existing partition

FigureD-12shows theactualresizingprocess.While theactualresultof theresizingoperationvaries
dependingon thesoftwareused,in mostcasesthenewly freedspaceis usedto createanunformatted
partitionof thesametypeastheoriginalpartition.
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FigureD-12.Disk Dri ve with Partition Resized

It is importantto understandwhat theresizingsoftwareyou usedoeswith thenewly freedspace,so
that you cantake the appropriatesteps.In the casewe have illustrated,it would be bestto simply
deletethenew DOSpartitionandcreatetheappropriateLinux partition(s).

D.1.4.3.3. Create new partition(s)

As thepreviousstepimplied,it mayor maynotbenecessaryto createnew partitions.However, unless
yourresizingsoftwareis Linux-aware,it is likely youwill needto deletethepartitionthatwascreated
duringtheresizingprocess.FigureD-13shows this beingdone.

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

Note

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

As aconvenienceto RedHatEnterpriseLinux ESusers,theDOSfips utility is includedontheRed
HatLinux/x86CD 1 in thedosutils directory. This is afreelyavailableprogramthatcanresizeFAT
(File AllocationTable)partitions.
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Warning

Many people have successfully used fips to resize their hard drive partitions. However, because
of the nature of the operations carried out by fips and the wide variety of hardware and software
con�gur ations under which it must run, Red Hat cannot guarantee that fips will work properly on
your system. Therefore, no installation support is available for fips . Use it at your own risk.

Thatsaid,if youdecideto repartitionyour harddrive with fips , it is vital thatyoudo two things:

• Perform a backup — Make two copiesof all the importantdataon your computer. Thesecopies
shouldbeto removablemedia(suchastapeor diskettes),andyou shouldmake surethey areread-
ablebeforeproceeding.

• Read the documentation— Completely read the fips documentation, located in the
dosutils/fipsdocs subdirectoryonRedHatLinux/x86 CD 1.

Shouldyoudecideto usefips , beawarethatafterfips runsyouwill beleft with twopartitions:the
oneyou resized,andthe one fips createdout of the newly freedspace.If your goal is to usethat
spaceto install RedHat EnterpriseLinux ES,you shoulddeletethe newly createdpartition,either
by using fdisk underyour currentoperatingsystemor while settingup partitionsduringa custom
installation.

D.1.5. Partition Naming Scheme

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

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

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

• Thedrive lettercanthenbeusedto referto thatpartitionaswell asthe�lesystemcontainedonthat
partition.

RedHat EnterpriseLinux ES usesa namingschemethat is more�e xible andconveys more infor-
mationthanthe approachusedby otheroperatingsystems.The namingschemeis �le-based,with
�lenamesin theform:

/dev/ xx y N

Hereis how to decipherthepartitionnamingscheme:

/dev/

This string is the nameof the directoryin which all device �les reside.Sincepartitionsreside
on harddisks,andharddisksaredevices,the �les representingall possiblepartitionsresidein
/dev/ .

xx

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

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

N

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

Note

There is no part of this naming convention that is based on partition type; unlike DOS/Windows, all
partitions can be identi�ed under Red Hat Enterprise Linux ES. Of course, this does not mean that
Red Hat Enterprise Linux ES 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 will make thingseasierto understandwhenyou aresettingup the
partitionsRedHat EnterpriseLinux ESrequires.

D.1.6. Disk Partitions and Other Operating Systems

If yourRedHatEnterpriseLinux ESpartitionswill besharingaharddiskwith partitionsusedby other
operatingsystems,mostof thetime you will have no problems.However, therearecertaincombina-
tionsof Linux andotheroperatingsystemsthatrequireextra care.Informationoncreatingdiskparti-
tionscompatiblewith otheroperatingsystemsis availablein severalHOWTOsandMini-HOWTOs,
availableon the RedHat EnterpriseLinux ES DocumentationCD in the HOWTOandHOWTO/mini
directories.In particular, theMini-HOWTOswhosenamesstartwith Linux+ arequitehelpful.

D.1.7. Disk Partitions and Mount Points

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

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

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

Continuing our example, it is also possiblethat one or more directoriesbelow /usr would be
mountpoints for otherpartitions.For instance,a partition (say, /dev/hda7 ) could be mountedon
/usr/local , meaningthat /usr/local/man/whatis would then resideon /dev/hda7 rather
than/dev/hda5 .
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D.1.8. How Many Partitions?

At thispoint in theprocessof preparingto installRedHat EnterpriseLinux ES,youwill needto give
someconsiderationto thenumberandsizeof thepartitionsto beusedby yournew operatingsystem.
The questionof "how many partitions"continuesto sparkdebatewithin the Linux communityand,
withoutany endto thedebatein sight,it is safeto saythatthereareprobablyasmany partitionlayouts
astherearepeopledebatingtheissue.

Keepingthis in mind,we recommendthat,unlessyou have a reasonfor doingotherwise,you should
at leastcreatethefollowing partitions:

• A swappartition — Swap partitionsareusedto supportvirtual memory. In otherwords,datais
written to swapwhenthereis notRAM to holdthedatayoursystemis processing.Youmustcreate
a swap partition to correctlyuseRedHat EnterpriseLinux ES.The minimum sizeof your swap
partition shouldbe equalto twice the amountof your computer's RAM or 32 MB, whichever is
larger.

• A /boot partition — Thepartitionmountedon /boot containstheoperatingsystemkernel(which
allows yoursystemto bootRedHat EnterpriseLinux ES),alongwith a few other�les usedduring
thebootstrapprocess.

Caution

Make sure you read Section D.1.9 — the information there applies to the /boot partition!

Due to the limitationsof mostPC BIOSes,creatinga small partition to hold these�les is a good
idea.For mostusers,a 32MB bootpartitionis suf�cient.

• A rootpartition (/ ) — Theroot partitionis where/ (therootdirectory)resides.In thispartitioning
layout,all �les (exceptthosestoredin /boot ) resideon theroot partition.Becauseof this, it is in
your bestinterestto maximizethesizeof your root partition.A 1.0 GB root partitionwill permit
theequivalentof aServer installation(with verylittle freespace),while a3.2GB rootpartitionwill
let you install every package.Obviously, themorespaceyou cangive therootpartition,thebetter.

Speci�c recommendationsconcerningthepropersizefor variousRedHat EnterpriseLinux ESparti-
tionscanbefoundin Section1.5.

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

GRUB andLILO arethemostcommonlyusedmethodsto bootRedHatEnterpriseLinux ESonIntel-
basedsystems.As operatingsystemloaders,they operate"outside"of any operatingsystem,using
only theBasicI/O System(or BIOS) built into thecomputerhardwareitself. This sectiondescribes
GRUB andLILO' s interactionswith PCBIOSesandis speci�c to Intel-compatiblecomputers.

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

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

All thedataGRUB andLILO needto accessatboottime(includingtheLinux kernel)is locatedin the
/boot directory. If you follow thepartitionlayoutrecommendedabove or areperforminga RedHat
EnterpriseLinux ESinstall, the /boot directorywill be in a small,separatepartition.Otherwise,it
mayresidein therootpartition(/ ). In eithercase,thepartitionin which /boot residesmustconform
to the following guidelinesif you aregoing to useGRUB or LILO to bootyour RedHat Enterprise
Linux ESsystem:
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On FirstTwo IDE Drives

If you have 2 IDE (or EIDE) drives,/boot mustbelocatedon oneof them.Notethatthis two-
drive limit also includesany IDE CD-ROM driveson your primary IDE controller. So, if you
have oneIDE harddrive, andoneIDE CD-ROM on your primary controller, /boot mustbe
locatedon the �rst harddrive only, even if you have otherharddriveson your secondaryIDE
controller.

On First IDE or First SCSIDrive

If youhaveoneIDE (or EIDE) drive andoneor moreSCSIdrives,/boot mustbelocatedeither
on theIDE drive or theSCSIdrive at ID 0. No otherSCSIIDs will work.

On FirstTwo SCSIDrives

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

PartitionCompletelyBelow Cylinder1023

Nomatterwhichof theabovecon�gurationsapply, thepartitionthatholds/boot mustbelocated
entirely below cylinder 1023.If the partition holding /boot straddlescylinder 1023,you may
faceasituationwhereGRUB andLILO will work initially (becauseall thenecessaryinformation
is below cylinder 1023)but will fail if a new kernelis to beloadedandthatkernelresidesabove
cylinder1023.

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

Note

Disk Druid , as well as the Server installation, takes these BIOS-related limitations into account.
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Appendix E.

Driver Disks

E.1. Why Do I Need a Driver Disk?
While the RedHat EnterpriseLinux ES installationprogramis loading,you may seea screenthat
asksyou for adriver disk.Thedriver diskscreenis mostoftenseenin threescenarios:

• If you run theinstallationprogramin expert mode

• If you run theinstallationprogramby enteringlinux dd at theboot: prompt

• If you run theinstallationprogramonacomputerwhichdoesnothave any PCIdevices

E.1.1. So What Is a Driver Disk Anyway?

A driver disk addssupportfor hardwarethat is not otherwisesupportedby the installationprogram.
The driver disk could be producedby RedHat, it could be a disk you make yourself from drivers
foundon theInternet,or it couldbeadisk thatahardwarevendorincludeswith apieceof hardware.

Thereis no needto usea driver disk unlessyou needa particulardevice in orderto install RedHat
EnterpriseLinux ES.Driver disksaremostoftenusedfor non-standardor verynew CD-ROM drives,
SCSIadapters,or NICs. Theseare the only devicesusedduring the installationthat might require
driversnot includedon theRedHat EnterpriseLinux ESCD-ROMs (or bootdisk, if you createdan
installationbootdisk to begin theinstall process).

Note

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

E.1.2. How Do I Obtain a Driver Disk?

TheRedHatEnterpriseLinux ESCD-ROM 1 includesdriverdisk images(images/drvnet.img —
network carddriversandimages/drvblock.img — driversfor SCSIcontrollers)containingmany
rarelyuseddrivers.If yoususpectthatyoursystemmayrequireoneof thesedrivers,youshouldcreate
thedriver disk beforebeginningyourRedHatEnterpriseLinux ESinstallation.

Another option for �nding specializeddriver disk information is on Red Hat's website at
http://www.redhat.com/support/errata under the sectioncalled Bug Fixes. Occasionally, popular

hardwaremay be madeavailableaftera releaseof RedHat EnterpriseLinux ES thatwill not work
with driversalreadyin theinstallationprogramor includedon thedriver disk imageson theRedHat
EnterpriseLinux ESCD-ROM 1. In suchcases,theRedHat websitemaycontaina link to a driver
disk image.
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E.1.2.1. Creating a Driver Disk from an Image File

If you have a driver disk imagethatyou needto write to a �oppy disk, this canbedonefrom within
DOSor RedHatEnterpriseLinux ES.

To createadriver disk from adriver disk imageusingRedHatEnterpriseLinux ES:

1. Insertablank,formatted�oppy disk into the�rst drive.

2. From the same directory containing the driver disk image, such as dd.img , type dd
if= dd.img of=/dev/fd0 asroot.

To createadriver disk from adriver disk imageusingDOS:

1. Insertablank,formatted�oppy disk into thea:drive.

2. From the samedirectory containingthe driver disk image,suchas dd.img , type rawrite
dd.img a: at thecommandline.

E.1.3. Using a Driver Disk During Installation

Having adriver disk is notenough;youmustspeci�cally tell theRedHatEnterpriseLinux ESinstal-
lationprogramto loadthatdriver disk anduseit duringtheinstallationprocess.

Note

A driver disk is different than a boot disk. If you require a boot disk to begin the Red Hat Enterprise
Linux ES installation, you will still need to create that �opp y and boot from it before using the driver
disk.

If you do not already have an installation boot disk and your system does not support booting from
the CD-ROM, you should create an installation boot disk. For instructions on how make a boot disk,
see Section 1.4.2.

Onceyou have createdyour driver disk, begin the installationprocessby bootingfrom theRedHat
EnterpriseLinux ES CD-ROM 1 (or the installationboot disk). At the boot: prompt,entereither
linux expert or linux dd. Referto Section3.2.1for detailson bootingthe installationpro-
gram.

TheRedHatEnterpriseLinux ESinstallationprogramwill askyou to insertthedriver disk.Oncethe
driver disk is readby the installer, it canapply thosedriversto hardwarediscoveredon your system
laterin theinstallationprocess.
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