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Intr oduction

Welcometo theOf�cial RedHat Linuxx86InstallationGuide. Thisguidecontainsusefulinformation
to assistyouduringtheinstallationof RedHatLinux. Fromfundamentalconceptssuchasinstallation
preparationto the step-by-stepinstallationprocedure,this book will be a valuableresourceasyou
installRedHat Linux.

This manualwill walk you througha typical installationusingtheRedHat Linux CD-ROMs. Once
you have completedthe installationas outlined in this manual,you will have a fully functioning
system.

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 exit your graphicalsessionandreturnyou to
thegraphicallogin screenor theconsole.
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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 manualis ideal for users(both new andold) who want a quick andsimple installationsolu-
tion. It will help you prepareyour system,walk you throughthe installation,andassistyou in the
con�gurationof RedHat Linux.

Note

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

If youareanexperienceduserwhowantsto performaRedHatLinux CD-ROM installation,andyou
donotneeda review of thebasics,youcanskipaheadto Chapter3 to begin theinstallationprocess.
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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.c om/sup por t/ doc s/f aqs/r hl_ gener al_ faq /

2.1. We Need Feedbac k!

If you spota typo in the Of�cial RedHat Linux x86 InstallationGuide, or if you have thoughtof a
way to make this manualbetter, we would love to hearfrom you! Pleasesubmita reportagainstthe
componentrhl-ig in Bugzilla at:

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

Whensubmittingabug report,besureto mentionthemanual's identi�er:

rhl-ig-x86(EN)-7.3-HTML-RHI (2002-07-10T16:06-0400)

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

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

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

Note

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

http://www.redha t.c om/docs/ manua ls/ li nux

Beforeyou install to RedHat Linux, youshouldperformthefollowing steps:

1.1. Do You Have the Right Components?
If you have purchasedtheOf�cial RedHat Linux boxedset,you arereadyto go.However, mistakes
occasionallyhappen,sonow is agoodtime to double-checkthecontentsof yourproduct.

A black, red, andwhite RegistrationInformationcard is includedwith your product.A list of the
contentsof your boxed setversionis on the backof the card.Pleasereadover the list andcheckto
makesurethatyouhaveall theCDsandmanualsthatareincludedwith theversionof RedHatLinux
thatyoupurchased.

If youhave purchasedtheOf�cial RedHatLinux boxedsetfrom RedHat, Inc. (or oneof ourdistrib-
utors),andyouaremissingoneor moreof theitemslisted,pleaselet usknow. Contactinformationis
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.)

RedHat partnerswith companies(internationalanddomestic)so that we canmake RedHat Linux
availableto you in themostconvenientform. Becauseof thesepartnerships,youmight �nd thatyour
RedHat Linux productmaynothave beenactuallyproducedby RedHat.

If yourproducthasadifferentISBN number(or noneatall), youwill needto contactthecompany that
producedit. Normally, third-partyproducerswill includetheir logoand/orcontactinformationon the
outsideof theirbox; anof�cial RedHatLinux boxedsetlistsonly ournameandcontactinformation.

1.1.1. Where to Find Other Manuals

If your particularproductdid not includeall of the printed RedHat Linux manuals,you can �nd
themonlineor on theRedHat Linux DocumentationCD includedwith your of�cial RedHat Linux
product.

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

1.1.2. Registering Your Product

If you have purchasedtheOf�cial RedHat Linux boxedset,you shouldregisteryour product.Reg-
istrationoffers many usefulservices,suchas installationsupport,accessto RedHat Network, and
more.To registeryour product,go to:

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

You will �nd your ProductID on the RegistrationInformationcardin your Of�cial RedHat Linux
boxedset.Onceregistered,youwill haveaccessto all theextrasthatRedHatprovidesto its registered
users.

For moreinformationon registeringandthescopeof RedHat's technicalsupportofferings,seeAp-
pendixC.

1.1.3. No Boxed Set? No Problem!

Of course,not everyonepurchasesa RedHat Linux boxed set.It is entirely possibleto install Red
Hat Linux usinga CD createdby anothercompany, or evenvia FTP. In thesecases,you mayneedto
createoneor morediskettesto getstarted.

For informationondownloadingandinstallingRedHatLinux, referto:

http://www.redhat.co m/downloa d/h owt o_downlo ad. htm l

For peopleinstallingRedHatLinux from aCD-ROM notfrom RedHat,youmayneedabootdiskette
(alsoreferredto asabootdisk),or if you areusingaPCMCIA device duringtheinstallation(suchas
alaptop),PCMCIA bootdisks.Youmayalsobeableto starttheinstallationdirectly from theCD. We
will discussthis in moredetailwhenwe outlinethevariousinstallationmethods.For informationon
makingdiskettes,seeSection1.4.2.

1.2. Is Your Hardware Compatib le?
Hardwarecompatibilityis particularlyimportantif youhaveanoldersystemor asystemthatyoubuilt
yourself.RedHat Linux 7.3 shouldbecompatiblewith mosthardwarein systemsthatwerefactory
built within thelast two years.However, hardwarespeci�cationschangealmostdaily, soit is hardto
guaranteethatyourhardwarewill be100%compatible.

Themostrecentlist of supportedhardwarecanbefoundat:

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

1.3. Do You Have Enough Disk Space?
Nearlyeverymodern-dayoperatingsystem(OS)usesdiskpartitions, andRedHatLinux is noexcep-
tion. Whenyou install RedHat Linux , you may have to work with disk partitions.If you have not
worked with disk partitionsbefore(or needa quick review of the basicconcepts)readAppendixE
beforeproceeding.
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If RedHatLinux will shareyoursystemwith anotherOS,youwill needto makesureyouhaveenough
availabledisk spaceon your harddrive(s)for this installation.Referto AppendixG for instructions
oncreatinga dualbootsystem.

Thedisk spaceusedby RedHat Linux mustbeseparatefrom thedisk spaceusedby otherOSesyou
mayhave installedon your system,suchasWindows, OS/2,or evena differentversionof Linux. At
leasttwo partitions(/ andswap) mustbededicatedto RedHatLinux.

Beforeyoustarttheinstallationprocess,oneof thefollowing conditionsmustbemet:

• Yourcomputermusthave enoughunpartitioned1 disk spacefor theinstallationof RedHatLinux.

• Youmusthaveoneor morepartitionsthatmaybedeleted,therebyfreeingupenoughdiskspaceto
installRedHatLinux.

1.3.1. Installation Disk Space Requirements

Note

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

Workstation

A workstationinstallation,installingeitherGNOME2 or KDE3, requiresat least1.5 GB of free
space.ChoosingbothGNOMEandKDE requiresat least1.8GB of freediskspace.

Server

A server installationrequires1.3GB for aminimal installationwithoutX (thegraphicalenviron-
ment),at least1.4GB of freespaceif all components(packagegroups)otherthanX areinstalled,
andat least2.1GB to install all packagesincludingGNOME andKDE.

Laptop

A laptopinstallation,whenyou chooseto install GNOME or KDE, requiresat least1.5 GB of
free space.If you chooseboth GNOME andKDE, you will needat least1.8 GB of free disk
space.

Custom

A Custominstallationrequires350 MB for a minimal installationandat least3.7 GB of free
spaceif every packageis selected.

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

beendivided into sectionsfor data.Whenyou partition a disk, eachpartition will behave like a separatedisk

drive.
2. Acronym for GNU Network ObjectModelEnvironment.GNOMEis partof theGNU projectandpartof the

opensourcemovement.GNOME is a Windows-like desktopsystemandis not dependenton any onewindow

manager. The main objective of GNOME is to provide a user-friendly suiteof applicationsandan easy-to-use

desktop.
3. Acronym for K DesktopEnvironment.KDE is anetwork-transparentcontemporarydesktopenvironmentfor

Linux andUNIX workstations,andit is partof theopensourcemovement.
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If you arenot surethat you meettheseconditions,or if you want to know how to createfree disk
spacefor yourRedHat Linux installation,pleasereferto AppendixE.

1.4. Can You Install Using the CD-ROM?
Thereareseveralmethodsthatcanbeusedto installRedHat Linux.

Installing from a CD-ROM requiresthatyou have purchaseda RedHat Linux 7.3 boxedset,or you
have a RedHat Linux CD-ROM, andyou have a CD-ROM drive. Most new computerswill allow
bootingfrom theCD-ROM. If yoursystemwill supportbootingfrom theCD-ROM, it is aneasyway
to begin a local CD-ROM installation.

YourBIOSmayneedto bechangedto allow bootingfrom yourCD-ROM drive.For moreinformation
abouteditingyour BIOS,seeSection3.3.1.

1.4.1. Alternative Boot Methods

If youcannotbootfrom theCD-ROM drive, thefollowing alternative bootmethodsarealsoavailable:

LocalBoot Disk

If you needa local bootdisk4, you mustcreateit. Thelocal bootdisk image�le, boot.img , is
locatedin the images directoryon your RedHat Linux CD-ROM. Referto Section1.4.2, for
moreinformationonmakingabootdisk.

PCMCIA Boot Disks

YoumayneedPCMCIAbootdisksif you areusinga PCMCIA device to installRedHat Linux.
If youneedPCMCIA bootdisks,youmustcreatethem.Referto Section1.4.2for thoseinstruc-
tions.

Thefollowing checklistcanhelpyou determineif youwill needto createPCMCIA bootdisks:

• Youwill installRedHatLinux from aCD-ROM, andyourCD-ROM drive is attachedto your
computerthroughaPCMCIA card.

• Youwill useaPCMCIA network adapterduringtheinstallation.

ThePCMCIA bootdisk image�les, pcmcia.img andpcmciadd.img , arelocatedin the im-
ages directoryonyour RedHat Linux/x86 CD-ROM. Referto Section1.4.2for moreinforma-
tion onmakingabootdisk.

Note

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

4. A boot disk canbe a disketteyou createdto boot (or start)the installationprogram,or it canbe a diskette

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

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

diskette.
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Note

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

1.4.2. Making Installation Diskettes

You may needto createa diskette from an image �le ; for example,you may needto useupdated
disketteimagesobtainedfrom theRedHatLinux erratapage:

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

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

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 directory on your Red Hat Linux CD-ROM containsthe boot imagesfor Red Hat
Linux/x86 . Onceyou have selectedthe proper image(suchas boot.img for a CD-ROM-based
installationor bootnet.img for a network installation),transfertheimage�le ontoa disketteusing
oneof thefollowing methods.

1.4.2.1. Using the rawrite Utility

To makeadisketteusingMS-DOS,usetherawrite utility includedontheRedHatLinux CD-ROM
in the dosutils directory. First, label a blank, formatted3.5-inchdiskette appropriately(suchas
"Boot Disk" or "UpdatesDisk"). Insertit into thediskettedrive. Then,usethefollowing 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.

Note

The rawrite utility only accepts 8.3-type �le names, such as filename.img . If you
download an update image from http://www.redhat.com named something similar to
update-anaconda- 03292002.im g, you must rename it as updates.img before you run rawrite .
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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 the diskettedrive (but do not issuea mount 5 command).After mountingthe RedHat Linux
CD-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.

1.5. Whic h Installation Class is Best For You?
Usually, Red Hat Linux is installedon its own disk partition or set of partitions,or over another
installationof Linux.

Warning

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

RedHat Linux provides� vedifferentclasses,or types,of installations:

Workstation

A workstationinstallationis mostappropriateif you arenew to theworld of Linux, andwould
like to give it a try. A workstationinstallationwill createasystemfor yourhomeor desktopuse.
A graphical,Windows-like environmentwill beinstalled.

Server

A server installationis mostappropriateif you would like your systemto functionasa Linux-
basedserver, andyoudonot wantto heavily customizeyoursystemcon�guration.

Laptop

A laptopinstallationhasbeendesignedto make installingRedHatLinux on laptopseveneasier.
Muchlikeaworkstationinstallation,it will makesureyouhavetheappropriatepackagesneeded,
aswell asoffer youanautomatedinstallationenvironment.

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

RedHat LinuxGettingStartedGuidefor moreinformation.
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Custom

A custominstallationallowsyouthegreatest�e xibility duringyourinstallation.Youchooseyour
boot loader, which packagesyou want,andmore.Custominstallationsaremostappropriatefor
thoseusersmorefamiliarwith RedHatLinux installationsandfor thoseafraidof losingcomplete
�e xibility.

Upgrade

If you alreadyhave a versionof RedHat Linux (4.2 or greater)runningon your systemand
you want to quickly updateto the latestpackagesandkernelversion,thenan upgradeis most
appropriatefor you.

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 canseewhichoneis right for you.

1.5.1. Workstation Installations

Most suitablefor new users,the workstationinstallationwill install your choiceof the GNOME or
KDE desktopenvironments,or both,andtheX Window System(thegraphicalsoftwareonwhich the
desktopenvironmentsarebased).

Below aretheminimumrecommendeddisk spacerequirementsfor a workstationinstallationwhere
only onelanguage(suchasEnglish)will beinstalled.

• WorkstationchoosingGNOMEor KDE : 1.5GB

• WorkstationchoosingbothGNOMEandKDE, andgames:1.8GB

If you planto chooseall packagegroups(for example,GNOME is a groupof packages),aswell as
selectadditionalindividual packages,youmaywantto allow yourself2.1GB or moreof diskspace.

Note

Unlike workstation installations previous Red Hat Linux 7, performing a workstation installation will
not install the network daemon xinetd (inet services). When xinetd is not installed, you will have a
more secure installation. However, in-bound network-related services such as �ng er, telnet , talk ,
and FTP will not work.6 If you require these types of services, please go back and choose a server
or a custom installation.

1.5.1.1. What a Workstation Installation Will Do

If youchooseautomaticpartitioning,aworkstationinstallationwill createthefollowing partitions:

• Thesizeof theswappartitionis determinedby theamountof RAM in yoursystemandtheamount
of spaceavailableon your harddrive. For example,if you have 128 MB of RAM thenthe swap
partitioncreatedcanbe128MB – 256MB (twiceyourRAM), dependingonhow muchdiskspace
is available.

• A 50MB partitionmountedas/boot in which theLinux kernelandrelated�les reside.

• A root partitionmountedas/ in which all other�les arestored(theexact sizeof this partition is
dependentonyouravailablediskspace).

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

system.
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1.5.2. Server Installations

A server installationis mostappropriatefor you if youwould like yoursystemto functionasaLinux-
basedserver, andyoudonot wantto heavily customizeyoursystemcon�guration.

Below aretheminimum recommendeddisk spacerequirementsfor a server installationwhereonly
onelanguage(suchasEnglish)will beinstalled.

• Server (minimum,nographicalinterface):1.3GB

• Server (choosingeverything,nographicalinterface):1.4GB

• Server (choosingeverything,GNOME andKDE): 2.1GB

If you plan to chooseall grouppackages,aswell asselectadditionalindividual packages,you may
wantto allow yourself2.3GB or moreof disk space.

Duringtheserver installation,theX WindowSystemis notcon�guredandnoGUI will beloadedwhen
thesystemboots,unlessyouchooseto install theappropriatepackagesduringpackageselection.

1.5.2.1. What a Server Installation Will Do

• Thesizeof theswappartitionis determinedby theamountof RAM in yoursystemandtheamount
of spaceavailableon your harddrive. For example,if you have 128 MB of RAM thenthe swap
partitioncreatedcanbe128MB - 256MB (twice yourRAM), dependingonhow muchdiskspace
is available.

• A 384MB root partitionmountedas/ .

• A partition mountedas /usr (the exact sizeof this partition is dependenton your availabledisk
space).

• A partitionmountedas/home (theexactsizeof this partition is dependenton your availabledisk
space).

• A 256MB partitionmountedas/var .

• A 50MB partitionmountedas/boot in which theLinux kernelandrelated�les arekept.

Thisdiskpartitioningschemeresultsin areasonably�e xible �le systemcon�gurationfor mostserver
tasks.

1.5.3. Laptop Installations

Thelaptopinstallationwill installyourchoiceof theGNOMEor KDE desktopenvironments(or both)
andtheX Window System.

Below aretheminimum recommendeddisk spacerequirementsfor a laptopinstallationwhereonly
onelanguage(suchasEnglish)will beinstalled.

• LaptopchoosingGNOME or KDE: 1.5GB

• LaptopchoosingbothGNOMEandKDE: 1.8GB

If you planto chooseall packagegroups(for example,GNOME is a groupof packages),aswell as
selectadditionalindividual packages,you maywantto allow yourself1.7GB or moreof disk space.
If youprovide this extraspace,youwill have roomfor additionaldata,if needed.
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1.5.3.1. What a Laptop Installation Will Do

If youchooseautomaticpartitioning,a laptopinstallationwill createthefollowing partitions:

• Thesizeof theswappartitionis determinedby theamountof RAM in yoursystemandtheamount
of spaceavailableon your harddrive. For example,if you have 128 MB of RAM thenthe swap
partitioncreatedcanbe128MB - 256MB (twice yourRAM), dependingonhow muchdiskspace
is available.

• A 50MB partitionmountedas/boot in which theLinux kernelandrelated�les reside.

• A root partitionmountedas/ in which all other�les arestored(theexact sizeof this partition is
dependentonyouravailablediskspace).

Note

Performing a Red Hat Linux 7.3 laptop installation will not install the network daemon xinetd (inet
services). Withholding xinetd results in a more secure installation7; network-related services such as
�ng er, telnet , talk , and FTP will not work. If you require these types of services, choose a server or
a custom installation.

1.5.4. Custom Installations

Thecustominstallationallows you themost�e xibility duringyour installation.Theworkstationand
server installationsautomaticallygo throughthe installationprocessfor you andomit certainsteps.
During a custominstallation,you have completecontrol over the packagesthatwill be installedon
yoursystem.

Therecommendeddiskspacerequirementsfor a custominstallationareasfollows:

• Custom(minimum):350MB

• Custom(choosingeverything):3.7GB

1.5.4.1. 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:

• Thesizeof theswappartitionis determinedby theamountof RAM in yoursystemandtheamount
of spaceavailableon your harddrive. For example,if you have 128 MB of RAM thenthe swap
partitioncreatedcanbe128MB - 256MB (twice yourRAM), dependingonhow muchdiskspace
is available.

• A 50MB partitionmountedas/boot in which theLinux kernelandrelated�les reside.

• A root partitionmountedas/ in which all other�les arestored(theexact sizeof this partition is
dependentonyouravailablediskspace).

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

system.
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1.5.5. Upgrading Your System

UpgradingRedHat Linux 4.2 (or greater)will not deleteany existing data.Theinstallationprogram
updatesthemodularkernelandall currentlyinstalledsoftwarepackages.SeeChapter3 andAppendix
A for thoseinstructions.



Chapter 2.

Hardware Information and System
Requirements Tables

This chapterprovidesinstructionsfor learningaboutyour hardwareanda systemrequirementstable
whichwill helpyoukeepa recordof yourcurrentsystemsettingsandrequirements.

2.1. Learning About Your Hardware with Windo ws
If your computeris alreadyrunningWindows 9x , you canusethe following stepsto getadditional
con�gurationinformation:

Figure2-1.Windows 9x SystemProperties

• In Windows, click on the My Computer icon using the secondary(normally the right) mouse
button.A pop-upmenushouldappear.

• SelectProperties. TheSystemPropertieswindow shouldappear. Notetheinformationlistedun-
derComputer — in particulartheamountof RAM listed.

• Click on theDevice Manager tab. Youwill thenseeagraphicalrepresentationof your computer's
hardwarecon�guration.Make suretheView devicesby type radiobuttonis selected.

At thispoint,youcaneitherdouble-clickontheiconsor single-clickontheplussign+ to look ateach
entryin moredetail.Look underthefollowing iconsfor moreinformation:
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Figure2-2.Windows 9x SystemProperties

• Disk dri ves— thetype(IDE or SCSI)of harddrive will befoundhere.(IDE driveswill normally
includetheword "IDE," while SCSIdriveswill not.)

• Hard disk controllers — informationaboutyourharddrive controller.

• CDROM — informationaboutany CD-ROM drivesconnectedto yourcomputer.

Note

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

• Mouse— thetypeof mousepresentonyour computer.

• Display adapters— if youareinterestedin runningtheX Window System,youshouldwrite down
theinformationyou �nd here.

• Sound,videoand gamecontrollers — if yourcomputerhassoundcapabilities,youwill �nd more
informationaboutthemhere.

• Network adapters— informationonyour computer's network card(if you haveone).

• SCSI controllers — if your computerusesSCSIperipherals,you will �nd additionalinformation
on theSCSIcontrollerhere.

This methodis not acompletesubstitutefor openingyour computer's caseandphysicallyexamining
eachcomponent.However, in many casesit canprovide suf�cient informationto continuewith the
installation.

Note

This information can also be printed by clicking on the Print button. A second window will appear,
allowing you to choose the printer, as well as the type of report. The All Devices and System
Summar y report type is the most complete.
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If your computeris alreadyrunningWindows 2000,youcanusethefollowing stepsto getadditional
con�gurationinformation:

Figure2-3.Windows 2000SystemProperties

• In Windows, click on the My Computer icon using the secondary(normally the right) mouse
button.A pop-upmenushouldappear.

• SelectProperties. TheSystemPropertieswindow shouldappear. Notetheinformationlistedun-
derComputer — in particulartheamountof RAM listed.

• Click on theHardware tab. Youwill thenseeyour computer's hardwarecon�gurationoptions.

Figure 2-4.Windows 2000SystemProperties— Hardware
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• Click on theDevice Manager tab. Youwill thenseeagraphicalrepresentationof your computer's
hardwarecon�guration.Make suretheView devicesby type radiobuttonis selected.

At thispoint,youcaneitherdouble-clickontheiconsor single-clickontheplussign+ to look ateach
entryin moredetail.Look underthefollowing iconsfor moreinformation:

Figure2-5.Windows 2000SystemProperties

• Disk dri ves— thetype(IDE or SCSI)of harddrive will befoundhere.(IDE driveswill normally
includetheword "IDE," while SCSIdriveswill not.)

• Hard disk controllers — informationaboutyourharddrive controller.

• CDROM — informationaboutany CD-ROM drivesconnectedto yourcomputer.

• Mouse— thetypeof mousepresentonyour computer.

• Display adapters— if youareinterestedin runningtheX Window System,youshouldwrite down
theinformationyou �nd here.

• Sound,videoand gamecontrollers — if yourcomputerhassoundcapabilities,youwill �nd more
informationaboutthemhere.

• Network adapters— informationonyour computer's network card(if you haveone).

• SCSI controllers — if your computerusesSCSIperipherals,you will �nd additionalinformation
on theSCSIcontrollerhere.

This methodis not acompletesubstitutefor openingyour computer's caseandphysicallyexamining
eachcomponent.However, in many casesit canprovide suf�cient informationto continuewith the
installation.

2.2. Recor ding Your System' s Hardware
Enter informationaboutyour systemin the tableprovided asa handyreferenceto help make your
RedHat Linux installationgomoresmoothly.

hard drive(s): type,label,
size;ex: IDE hda=1.2GB
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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,and
manufacturer
speci�cations;ex:
OptiquestQ53,ViewSonic
G773

videocard: make,model
numberandsizeof
VRAM; ex: Creative Labs
GraphicsBlaster3D, 8MB

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
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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: RedHat's would be
redhat.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.
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Installing Red Hat Lin ux

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

• Gettingfamiliar with theinstallationprogram's userinterface

• Startingtheinstallationprogram

• Selectinganinstallationmethod

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

• Finishingtheinstallation

Note

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

3.1. The Graphical Installation Program User Interface
If you have 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.

Note

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

boot: text

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

3.1.1. A Note about Vir tual Consoles

TheRedHatLinux installationprogramoffersmorethanthedialogboxesof theinstallationprocess.
Severaldifferentkindsof diagnosticmessagesareavailableto you, in additionto providing a way to
entercommandsfrom ashellprompt.Theinstallationprogramdisplaysthesemessageson� vevirtual
consoles, amongwhichyoucanswitchusingasinglekeystroke combination.

Thesevirtual consolescanbe helpful if you encountera problemwhile installing RedHat Linux .
Messagesdisplayedon the installationor systemconsolescanhelp pinpoint a problem.Pleasesee
Table3-1 for a listing of thevirtual consoles,keystrokesusedto switchto them,andtheir contents.

Generally, thereis noreasonto leavethedefaultconsole(virtual console#7)unlessyouareattempting
to diagnoseinstallationproblems.
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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

3.2. The Text Mode Installation Program User Interface
TheRedHat Linux text modeinstallationprogramusesa screen-basedinterfacethat includesmost
of theon-screen"widgets"commonlyfoundon graphicaluserinterfaces.Figure3-1, andFigure3-2,
illustratethescreensyouwill see.

Figure3-1. Installation Program Widgetsasseenin Boot Loader Con�guration
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Figure3-2. Installation Program Widgetsasseenin Disk Druid

Hereis a list of themostimportantwidgetsshown in Figure3-1, andFigure3-2:

• 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.

• 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 Figure3-1, thecursoris positioned
on theOK button.Figure3-2, shows thecursoron theEdit button.

3.2.1. 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.
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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).

3.2.2. Displa ying Online Help

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

3.3. 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 F for more information.

3.3.1. Booting the Installation Program

YoucanboottheRedHatLinux installationprogramusingany oneof thefollowing media(depending
uponwhatyoursystemcansupport):

• 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.

• PCMCIAbootdisks— UsePCMCIA bootdiskswhenyou needPCMCIA support,but your ma-
chinedoesnot supportbootingfrom theCD-ROM drive or if you needPCMCIA supportin order
to make useof the CD-ROM drive on your system.The PCMCIA boot diskscanbe usedfor all
installationmethods(CD-ROM, harddrive,NFS,FTP, andHTTP).

To createabootdisk, referto Section1.4.2.

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

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

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

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

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

As you boottheinstallationprogram,beawareof two issues:

• 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.

3.3.1.1. Additional Boot Options

While it is easiestfor a userto boot from CD-ROM andperforma graphicalinstallation,sometimes
thereare installationscenarioswherebooting in a different mannermay be needed.This section
discussesadditionbootoptionsavailablefor RedHatLinux.

• If youarehaving troublebootinginto thegraphicalinstallationprogram,you cantry to bootusing
theno framebuffer (nofb ) bootoption.

At thebootcommand,enterthefollowing:
boot: nofb

This optionallows you to usethegraphicalinstallationprogramwithout usinga framebuffer.

• If you do not wish to performa graphicalinstallation,you canstarta text modeinstallationusing
thefollowing bootcommand:
boot: text

• ISO imagesnow have an md5sumembeddedin them.To test the checksumintegrity of an ISO
image,at theinstallationbootprompt,type:
boot: linux mediacheck

Theinstallationprogramwill promptyou to inserta CD or selectan ISO imageto test,andselect
OK to performthe checksumoperation.This checksumoperationcanbe performedon any Red
Hat Linux CD anddoesnot have to be performedin a speci�c order (for example,CD #1 does
not have thebethe �rst CD you verify). It is stronglyrecommendedto performthis operationon
any RedHat Linux CD thatwascreatedfrom downloadedISO images.This procedureworkswith
CD-basedinstallationsandharddrive andNFSinstallationsusingISOimages.
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• If the installationprogramdoesnot properlydetectyour hardware,you may needto restartthe
installationin expertmode.Enterexpertmodeusingthefollowing bootcommand:
boot: linux noprobe

For text modeinstallations,use:
boot: text noprobe

Expertmodedisablesmosthardwareprobing,andgivesyou theoptionof 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.

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

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

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

3.3.1.2. Kernel Options

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

boot: linux mem=128M

For text modeinstallations,use:

boot: linux text 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
Section3.20for moreinformation).

3.3.1.3. Booting Without Diskettes

TheRedHat Linux CD-ROM canbebootedby computersthatsupportbootableCD-ROMs. Not all
computerssupportthis feature,so if your systemcannotboot from theCD-ROM, thereis oneother
way to starttheinstallationwithout usinga bootdisk.Thefollowing methodis speci�c to x86-based
computersonly.

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



Chapter 3. Installing RedHat Linux 33

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.

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

CD-ROM

If you have a CD-ROM drive andtheRedHat Linux CD-ROMs, you canusethis method.You
will needa bootdiskor a bootableCD-ROM. PCMCIA bootanddriver disksmayalsobeused.
Referto Section3.5, for CD-ROM installationinstructions.

HardDrive

If youhavecopiedtheRedHatLinux ISOimagesto a localharddrive,youcanusethismethod.
You will needa boot disk. PCMCIA boot anddriver disksmay alsobe used.Referto Section
3.6, for harddrive installationinstructions.

NFSImage

If you areinstallingfrom anNFSserver usingISO imagesor a mirror imageof RedHat Linux,
youcanusethismethod.Youwill needanetwork bootdisk.PCMCIA bootanddriverdisksmay
alsobe used.Refer to Section3.8, for network installationinstructions.Pleasenotethat NFS
installationsmayalsobeperformedin GUI mode.

FTP

If you areinstallingdirectly from anFTPserver, usethis method.Youwill needanetwork boot
disk.PCMCIA bootanddriver disksmayalsobeused.Referto Section3.9, for FTPinstallation
instructions.

HTTP

If you are installing directly from an HTTP (Web) server, usethis method.You will needa
network bootdisk. PCMCIA bootanddriver disksmayalsobeused.Referto Section3.10, for
HTTPinstallationinstructions.

3.5. Installing from CD-ROM

Note

If you already have another operating system installed and want to create a dual boot system so that
you can use both Red Hat Linux and the other operating system, read Appendix G for details.
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To installRedHat Linux from aCD-ROM, choosetheCD-ROM optionfrom thebootloaderscreen
andselectOK. Whenprompted,inserttheRedHat Linux CD into your CD-ROM drive (if you did
notbootfrom theCD-ROM). OncetheCD is in theCD-ROM drive,selectOK, andpress[Enter].

Theinstallationprogramwill thenprobeyour systemandattemptto identify your CD-ROM drive. It
will startby lookingfor anIDE (alsoknown asanATAPI) CD-ROM drive.If found,youwill continue
to thenext stageof theinstallationprocess(seeSection3.12).

Note

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

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

SCSI

Selectthis if your CD-ROM drive is attachedto a supportedSCSIadapter;the installationpro-
gramwill thenaskyou to choosea SCSIdriver. Choosethedriver thatmostcloselyresembles
your adapter. You may specifyoptionsfor the driver if necessary;however, mostdrivers will
detectyourSCSIadapterautomatically.

Other

If yourCD-ROM drive is neitheranIDE noraSCSI,it is another. Soundcardswith proprietary
CD-ROM interfacesaregoodexamplesof this typeof CD-ROM. Theinstallationprogramwill
display a list of drivers for supportedCD-ROM drives — choosea driver and, if necessary,
specifyany driver options.It is recommendedthatyouusetheoldcdrom.img image�le

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.

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

If you have an IDE (ATAPI) CD-ROM, but the installationprogramfails to �nd your IDE (ATAPI)
CD-ROM and asksyou what type of CD-ROM drive you have, try the following boot command.
Restartthe installation,andat the boot: promptenterlinux hdX=cdrom . Replacethe X with
oneof the following letters,dependingon the interfacethe unit is connectedto, andwhetherit is
con�guredasmasteror slave (alsoknown asprimaryandsecondary):

• a — �rst IDE controller, master

• b — �rst IDE controller, slave

• c — secondIDE controller, master
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• d — secondIDE controller, slave

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

3.6. Installing from a Hard Drive

Note

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

Harddrive installationsrequiretheuseof theISO(or CD-ROM) imagesratherthancopying anentire
installationtree.After placingthe requiredISO images(the binary RedHat Linux CD-ROMs) in a
directory, chooseto install from the harddrive. You will thenpoint the installationprogramat that
directoryto 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.

Note

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

boot: linux mediacheck

TheSelectPartition screen(Figure3-3) 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 whichyouareinstallingRedHatLinux.

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 youhave identi�ed thediskpartition,you will next seetheWelcomedialog.
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Figure3-3.SelectingPartition Dialog for Hard Dri ve Installation

3.7. Preparing for a Network Installation
If youareperforminganetwork installationandhavebootedfrom abootdiskwith thebootnet.img
image,theCon�gur e TCP/IP dialog appears;for anexplanationof this dialog,go to Section3.22,
andthenreturnhere.

3.7.1. Setting Up the Server

Becausethe Red Hat Linux 7.3 installationprogramis capableof installing Red Hat Linux from
multiple CD-ROMs, if you intend to supportNFS, FTP, or HTTP installationsyou mustcopy the
RedHat directoryfrom eachCD-ROM comprisingRedHatLinux 7.3ontoadiskdrive:

• InsertCD-ROM 1 andexecutethefollowing commands:

• mount /mnt/cdrom

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

Where/location/of/disk/space is adirectoryyoucreatesuchas/export/7.3/ .

• umount /mnt/cdrom

• InsertCD-ROM 2 andexecutethefollowing commands:

• mount /mnt/cdrom

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

Where/location/of/disk/space is adirectoryyoucreatesuchas/export/7.3/ .

• umount /mnt/cdrom

• Next, make /location/of/disk/space accessibleto theinstallationprogram(for example,ex-
portingit for NFSinstallations)by editingthe/etc/exports �le andaddingtheline:
/location/of/disk/space *(ro)

• Finally, run thefollowing commandto make /location/of/disk/space availableasread-only
to eachsystemto mount:
/sbin/service nfs reload
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If you arenot surehow to do this, refer to the Of�cial RedHat Linux CustomizationGuideandthe
Of�cial RedHat LinuxReferenceGuidefor moreinformation.

3.7.1.1. Using ISO Images for NFS Installs

NFS installationscanuseISO (or CD-ROM) imagesratherthancopying an entireinstallationtree.
After placingtherequiredISO images(thebinaryRedHat Linux CD-ROMs) in a directory, choose
to install via NFS.Youwill thenpoint theinstallationprogramat thatdirectoryto performtheinstal-
lation.

Verifying thattheISOimagesareintactbeforeyouattemptaninstallationwill helpto avoid problems
thatareoftenencounteredduringanNFSinstallation.To verify theISOimagesareintactprior to per-
forming aninstallation,useanmd5sumprogram(many md5sumprogramsareavailablefor various
operatingsystems).An md5sumprogramshouldbeavailableon thesameserver astheISO images.

Note

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

boot: linux mediacheck

Additionally, if a �le calledupdates.img exists in thedirectoryfrom which you install, thenit will
be usedfor Anaconda updates.Refer to the �le install-methods.txt in the anaconda RPM
packagefor detailedinformationon the variousways to install RedHat Linux, aswell as how to
applyAnacondaupdates.

3.8. Installing via NFS
TheNFSdialog(Figure3-4) appliesonly if youareinstallingfrom anNFSserver(if youbootedfrom
anetwork or PCMCIA bootdisksandselectedNFSImage in theInstallation Method dialog).

Figure3-4.NFSSetupDialog
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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 Section3.7, you
would enterthedirectory/location/of/disk/space/ whichcontainstheRedHat directory.

If theNFSserver is exportingamirror of theRedHatLinux installationtree,enterthedirectorywhich
containstheRedHat directory. (If youdonotknow thisdirectorypath,askyoursystemadministrator.)
For example,if your NFS server containsthe directory /mirrors/redhat/i386/RedHat , enter
/mirrors/redhat/i386 .

If the NFSserver is exporting the ISO imagesof the RedHat Linux CD-ROMs, enterthedirectory
whichcontainstheISOimages.

Next youwill seetheWelcomedialog.

3.9. Installing via FTP
TheFTPdialog(Figure3-5) appliesonly if youareinstallingfrom anFTPserver(if youselectedFTP
in theInstallation Method dialog).Thisdialogallows youto identify theFTPserver from whichyou
areinstallingRedHat Linux.

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 .

Figure3-5.FTP SetupDialog

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

Next youwill seetheWelcomedialog.

Tip

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

disc1/ , disc2/ , disc3/



Chapter 3. Installing RedHat Linux 39

3.10. Installing via HTTP
TheHTTPdialog(Figure3-6) appliesonly if youareinstallingfrom anHTTPserver (if youselected
HTTP in theInstallation Method dialog).This dialogpromptsyou for informationabouttheHTTP
server from whichyou areinstallingRedHatLinux.

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 .

Figure3-6.HTTP SetupDialog

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

Next youwill seetheWelcomedialog.

3.11. Welcome to Red Hat Lin ux
TheWelcomescreendoesnotpromptyoufor any input.Pleasereadoverthehelptext in theleft panel
for additionalinstructionsandinformationonwhereto registeryour Of�cial RedHat Linux product.

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.

3.12. Langua ge Selection
Usingyour mouse,selectthelanguageyou would preferto usefor theinstallationandasthesystem
default (seeFigure3-7).
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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.

Figure3-7.LanguageSelection

3.13. Keyboar d Con�guration
Choosethe keyboardmodel that best�ts your system(seeFigure3-8). 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.

Tip

To change your keyboard type after you have installed Red Hat Linux, log in as root and use the
/usr/sbin/kbdcon fig command. Alternatively, you can type setup at the root prompt.
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To become root, type su - at the shell prompt in a terminal window and then press [Enter]. Then,
enter the root password.

Figure3-8.KeyboardCon�guration

Tip

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

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

Section "InputDevice"
Identifier "Keyboard0"
Driver "keyboard"
Option "XkbRules" "xfree86"
Option "XkbModel" "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.

3.14. Mouse Con�guration
Choosethecorrectmousetype for your system.If you cannot�nd anexactmatch,choosea mouse
typethatyouaresureis compatiblewith yoursystem(seeFigure3-9).
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To determineyour mouse's interface,follow themousecablebackto whereit plugsinto yoursystem
andusethe following diagrams.If you areinstalling RedHat Linux on a laptopcomputer, in most
casesthepointingdevice will bePS/2compatible.

If yourmouseis aserialmouse,theport will look similar to .

If yourmouseis aPS/2mouse,theportwill look similar to .

If yourmouseis aUSB mouse,theport will look similar to .

If yourmouseis aAT (AdvancedTechnology)mouse,theport will look similar to .

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

Tip

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

Figure3-9.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.
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Tip

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

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

3.15. Install Options
Choosethe type of installationyou would like to perform(seeFigure3-10). RedHat Linux allows
you to choosethe installationtype thatbest�ts your needs.Your optionsareWorkstation, Server,
Laptop, Custom, andUpgrade.

Figure3-10.ChoosingInstall or Upgrade

To performanupgrade,pleasereferto AppendixA.

For moreinformationaboutthedifferentinstallationclasses,pleasereferto Section1.5.

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

On this screen,you canchooseto performautomaticpartitioning,or manualpartitioningusingDisk
Druid or fdisk (seeFigure3-11).

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.

Figure3-11.Disk Partitioning Setup

If youchoseto manuallypartitionusingDisk Druid , referto Section3.18.

If youchoseto manuallypartitionusingfdisk, referto Section3.19.

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

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

• Remove all partitions on this system — selectthis option to remove all 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 Linux.

• Keepall partitions and useexisting fr eespace— selectthis option to retainyour currentdata
andpartitions,assumingyou haveenoughfreespaceavailableonyourharddrive(s).
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Figure3-12.Automatic Partitioning

Usingyourmouse,choosetheharddrive(s)on whichyou wantRedHat Linux to beinstalled.If you
have two or moreharddrives,you canchoosewhich harddrive(s)shouldcontainthis installation.
Unselectedharddrives,andany dataon them,will not betouched.

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.

3.18. Partitioning Your System
If youchoseautomaticpartitioninganddid notselectReview, pleaseskipaheadto Section3.22.

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

If youchoseManually partition with fdisk, pleaseskipaheadto Section3.19.

At this point, you musttell the installationprogramwhereto install RedHat Linux. This is doneby
de�ning mountpointsfor oneor moredisk partitionsin which RedHat Linux will be installed.You
mayalsoneedto createand/ordeletepartitionsat this time (referto Figure3-13).

Note

If you have not yet planned how you will set up your partitions, refer to Appendix E. At a bare minimum,
you need an appropriately-sized root partition, and a swap partition equal to twice the amount of RAM
you have on the system.
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Figure3-13.Partitioning with Disk Druid

The partitioning tool usedin RedHat Linux 7.3 is Disk Druid . With the exceptionof certaines-
oteric situations,Disk Druid canhandlethe partitioningrequirementsfor a typical RedHat Linux
installation.

3.18.1. 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.

3.18.2. Disk Druid' s Buttons

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

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

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

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

• Delete: Usedto remove thepartitioncurrentlyhighlightedin theCurr ent Disk Partitions section.
Youwill beaskedto con�rm thedeletionof any partition.
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• Reset: Usedto restoreDisk Druid to its original state.All changesmadewill belost if you Reset
thepartitions.

• Make RAID : Make RAID canbeusedif youwantto provide redundancy to any or all disk parti-
tions.It shouldonly beusedif youhaveexperienceusingRAID.To readmoreaboutRAID, please
referto RAID(RedundantArrayof IndependentDisks)in theOf�cial RedHat LinuxCustomization
Guide.

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.

3.18.3. 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.

3.18.4. 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 (50 MB) — the partition mountedon /boot containsthe operatingsystem
kernel(whichallowsyoursystemto bootRedHatLinux), alongwith �les usedduringthebootstrap
process.Dueto the limitationsof mostPCBIOSes,creatinga smallpartitionto hold these�les is
a goodidea.For mostusers,a 50MB bootpartitionis suf�cient. In Disk Druid , thepartition�eld
for /boot shouldlook similar to:
/boot hda1 50M 50M Linux native
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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.

• A root partition(1.5-3.7GB) — this is where"/ " (therootdirectory)will belocated.In thissetup,
all �les (exceptthosestoredin /boot ) areontherootpartition.A 1.5GB rootpartitionwill permit
theequivalentof aworkstationinstallation(with verylittle freespace),while a3.7GB rootpartition
will let you install every package.In Disk Druid , thepartition�eld for / shouldlook similar to:
/ hda5 3734M 3734M Linux native

3.18.5. Adding Partitions

To adda new partition,selecttheNewbutton.A dialogboxappears(seeFigure3-14).

Note

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

Figure3-14.Creating a NewPartition

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

• File SystemType: Usingthepull-down menu,selecttheappropriate�le systemtypefor thisparti-
tion. For moreinformationon �le systemtypes,seeSection3.18.5.1.

• 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
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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.
SeeSectionE.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�le system,pleasemake sureto selectthis option.

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.

3.18.5.1. File System Types

RedHatLinux allowsyouto createdifferentpartitiontypes,basedonthe�le systemthey will use.The
following is abrief descriptionof thedifferent�le systemsavailable,andhow they canbeutilized.

• ext2 — An ext2 �le systemsupportsstandardUnix �le types(regular �les, directories,symbolic
links, etc).It providestheability to assignlong �le names,up to 255characters.Versionsprior to
RedHatLinux 7.2usedext2 �le systemsby default.

• ext3 — The ext3 �le systemis basedon the ext2 �le systemand hasone main advantage—
journaling.Usinga journaling�le systemreducestime spentrecoveringa �le systemaftera crash
asthereis noneedto fsck1 the�le system.Theext3 �le systemwill selectedby defaultandis highly
recommended.

• 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 — TheVFAT �le systemis a Linux �le systemthat is compatiblewith Windows 95/NT long
�lenameson theFAT �le system.

1. The fsck applicationis usedto checkthe�le systemfor metadataconsistency andoptionally repaironeor

moreLinux �le systems.
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3.18.6. 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.

3.18.7. Deleting a Partition

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

Skip to Section3.20for furtherinstallationinstructions.

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

To partitionyoursystemwithoutusingfdisk, pleaseskip to Section3.17for automaticpartitioningor
Section3.18for partitioningwith Disk Druid .

If you have alreadycompleteddisk partitioning,skip to Section3.20for 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.
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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 thepull-down menu,andclick onOK.

3.20. Boot Loader Installation
In orderto boot your RedHat Linux systemwithout a boot disk, you usuallyneedto install a boot
loader. You canchooseto install eitherGRUB (selectedby default), LILO, or you canchoosenot to
install abootloaderat all.

First, selectwhich boot loaderyou want to install. If you do not want to overwriteyour currentboot
loader, chooseDo not install a boot loader.

Caution

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

Figure3-15.Boot Loader Installation

AssumingyouchoseGRUB or LILO, youmustnow determinewhereyouwantthebootloaderto be
installed.Youmayinstall thebootloaderin oneof two places:

Themasterbootrecord(MBR)

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

The�rst sectorof yourbootpartition

This is recommendedif you arealreadyusinganotherboot loaderon your system.In this case,
your otherboot loaderwill take control �rst. You can thencon�gure that boot loaderto start
GRUB (or LILO), whichwill thenbootRedHatLinux.

If yoursystemwill useonly RedHatLinux, youshouldchoosetheMBR. For systemswith Windows
95/98,you shouldalsoinstall thebootloaderto theMBR sothatit canbootbothoperatingsystems.

If you wish 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 the1024cylinder limit, andyou want to placeyour /boot partitionabove
cylinder1024,youshouldselectthis option.

Every bootablepartition is listed,includingpartitionsusedby otheroperatingsystems.Thepartition
holdingyourRedHatLinux system's root �le systemwill haveaBoot label of Red Hat Linux (for
GRUB) or linux (for LILO). Otherpartitionsmay alsohave 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 non-graphical boot loaders,
in order to boot the desired operating system.

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

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

3.20.1. Rescue Mode

If youneedto userescuemode,thereareseveraloptionsavailableto you.

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

• By bootingyour systemfrom an installationbootdiskettemadefrom the boot.img image.This
methodrequiresthat the RedHat Linux CD-ROM #1 be insertedasthe rescueimageor that the
rescueimagebeon theharddrive asanISO image.Onceyouhave bootedusingthisdiskette,type
linux rescue at theboot: prompt.

• By bootingfrom a network disk madefrom thebootnet.img or PCMCIA bootdisk madefrom
pcmcia.img . Once you have bootedusing this diskette, type linux rescue at the boot:
prompt.You canonly do this if your network connectionis working. You will needto identify
thenetwork hostandtransfertype.For anexplanationof how to specifythis information,seeSec-
tion 3.7.

For moreinformation,referto theOf�cial RedHat LinuxCustomizationGuide.
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3.20.2. Alternative Boot Loader s

If youdonotwish to useabootloader, youhave severalalternatives:

Boot disk

Youcanusethebootdiskcreatedby theinstallationprogram(if youcreateone).

LOADLIN

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

andassociatedmirror sites.

SYSLINUX

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

andassociatedmirror sites.

Somecommercialbootloaders

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

3.20.3. SMP Motherboar ds, GRUB, and LILO

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

If the installationprogramdetectsan SMP motherboardon your system,it will automaticallycre-
atetwo /boot/grub/grub.conf or /etc/lilo.conf entries(dependingon the boot loaderyou
installed),ratherthantheusualsingleentry.

Note

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

Thetwo entriesin grub.conf will beRed Hat Linux ( kernel version ) andRed Hat Linux
( kernel versions -smp) . TheRed Hat Linux ( kernel version -smp) will bootby default.
However, if you have trouble with the SMP kernel, you can elect to boot the Red Hat Linux
( kernel version ) entry instead.You will retainall the functionalityasbefore,but you will only
beoperatingwith asingleprocessor.

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.
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3.21. GRUB Password
If youdid not selectGRUB asyourbootloader, or did not install abootloader, skip to Section3.22.

GRUB passwords provide a securitymechanismin an environmentwherephysicalaccessto your
server is available.

If youareinstallingGRUB asyour bootloader, youshouldcreateapassword to protectyour system.
Without a GRUB password, userswith accessto your systemcanpassoptionsto the kernelwhich
cancompromiseyour systemsecurity. With a GRUB password in place,the password must�rst be
enteredin orderto selectany non-standardbootoptions.

Figure3-16.GRUB Password

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

Onceselected,enterapassword andcon�rm it.

3.22. Network Con�guration
If youdonothave anetwork device,youwill notseethisscreen.Skip aheadto Section3.23.

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 Figure3-17) 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.

Figure3-17.Network Con�guration

Note

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

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 .

3.23. Firewall Con�guration
RedHatLinux offers�re wall protectionfor enhancedsystemsecurity. A �re wall existsbetweenyour
computerandthe network, anddetermineswhich resourceson your computerremoteuserson the
network canaccess.A properlycon�gured�re wall cangreatlyincreasethesecurityof yoursystem.
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Figure3-18.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.

Note

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

Medium

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, HTTP, andNIS.
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• TheNFSserver port (2049)— NFSis disabledfor bothremoteseversandlocal clients.

• 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.

Note

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

No Fir 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.

EnablingWWW (HTTP) will not opena port for HTTPS.To enableHTTPS,specifyit in
theOther ports �eld.

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.

3.24. Langua ge Suppor t Selection
RedHat Linux caninstall andsupportmultiple languagesfor useonyoursystem.

Youmustselecta languageto useasthedefault language.Thedefault languagewill beusedonyour
RedHatLinux systemonceinstallationis complete.If youchooseto install otherlanguages,youcan
changeyourdefault 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 Linux installationis complete.
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Figure3-19.LanguageSupport Selection

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

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

3.25. 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(seeFigure3-20). 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.

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.
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Figure3-20.Con�guring the Time Zone

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 Linux system,
become root and use the /usr/sbin/timeco nfi g command.

3.26. Account Con�guration
TheAccount Con�guration screenallows you to setyour root password. Additionally, you canset
upuseraccountsfor you to log in to oncetheinstallationis complete(seeFigure3-21).
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Figure3-21.Account Creation

3.26.1. 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.

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.

2. A root password is theadministrativepassword for your RedHat Linux system.You shouldonly log in as

root whenneededfor systemmaintenance.Theroot accountdoesnot operatewithin the restrictionsplacedon

normaluseraccounts,sochangesmadeasroot canhaveimplicationsfor your entiresystem.
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Note

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

Note

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

3.26.2. Setting Up User Accounts

If 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.

Figure3-22.Creating a User Account

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

YoucanalsoEdit or Deletetheuseraccountsyouhave createdandno longerwant.

3.27. Authentication Con�guration
If youareperformingaworkstation,laptop,or server installation,pleaseskip aheadto Section3.28.

Youmayskipthissectionif youwill notbesettingupnetwork passwords.If youdonotknow whether
youshoulddo this,pleaseaskyoursystemadministratorfor assistance.

Unlessyou aresettingup NIS authentication,you will noticethatonly MD5 andshadow passwords
are selected(seeFigure 3-23). We recommendyou useboth to make your machineas secureas
possible.

To con�gure theNIS option,you mustbeconnectedto anNIS network. If you arenot surewhether
youareconnectedto anNIS network, pleaseaskyoursystemadministrator.
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Figure3-23.Authentication Con�guration

• Enable MD5 passwords — allows a long password to beused(up to 256characters),insteadof
thestandardeightcharactersor less.

• Enable shadow passwords — providesa securemethodfor retainingpasswords.Thepasswords
arestoredin /etc/shadow , whichcanonly bereadby root.

• Enable NIS — allows you to run a groupof computersin thesameNetwork InformationService
domainwith acommonpassword andgroup�le. Youcanchoosefrom thefollowing options:

• NIS Domain — allows you to specifythedomainor groupof computersyour systembelongs
to.

• Use broadcast to �nd NIS server — allows you to broadcasta messageto your local area
network to �nd anavailableNIS server.

• NIS Server — causesyour computerto usea speci�c NIS server, ratherthanbroadcastinga
messageto thelocal areanetwork askingfor any availableserver to hostyour system.

Note

If you have selected a medium or high �re wall to be setup during this installation, network authen-
tication methods (NIS and LDAP) will not work.

• Enable LDAP — tells your computerto useLDAP for someor all authentication.LDAP consol-
idatescertaintypesof informationwithin your organization.For example,all of thedifferentlists
of userswithin your organizationcanbe mergedinto oneLDAP directory. For moreinformation
aboutLDAP, refer to the Of�cial RedHat Linux ReferenceGuide, LightweightDirectoryAccess
Protocol(LDAP). Youcanchoosefrom thefollowing options:

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

• LDAP BaseDN — allows you to look upuserinformationby its DistinguishedName(DN).
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• UseTLS (TransportLayerSecurity) lookups— thisoptionallowsLDAP to sendencrypteduser
namesandpasswordsto anLDAP server beforeauthentication.

• Enable Kerberos — Kerberosis a securesystemfor providing network authenticationservices.
For moreinformationaboutKerberos,seeUsingKerberos5 on RedHat Linux in theOf�cial Red
Hat LinuxReferenceGuide. Therearethreeoptionsto choosefrom here:

• Realm — this optionallows you to accessa network thatusesKerberos,composedof oneor a
few servers(alsoknown asKDCs) andapotentiallylargenumberof clients.

• KDC — this option allows you accessto the Key Distribution Center(KDC), a machinethat
issuesKerberostickets(sometimescalledaTicket GrantingServer or TGS).

• Admin Server — this optionallows you to accessaserver runningkadmind.

• Enable SMB Authentication — Setsup PAM to usean SMB server to authenticateusers.You
mustsupplytwo piecesof informationhere:

• SMB Server — IndicateswhichSMB serveryourworkstationwill connectto for authentication.

• SMB Workgroup — Indicateswhichworkgroupthecon�guredSMB serversarein.

3.28. 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.

If you do not have enoughspace(at least1.8 GB) to install bothGNOME andKDE, Section3.28.2
andSection3.28.3shouldmake thechoicea little easierfor you.

You canselectcomponents,which grouppackagestogetheraccordingto function (for example,C
Development, Networked Workstation, or Web Server), individual packages,or a combinationof
thetwo.

To selectacomponent,click on thecheckboxbesideit (seeFigure3-24).

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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Figure3-24.PackageGroup Selection

Selecteachcomponentyou wish to install. SelectingEverything (at theendof thecomponentlist)
during a custominstallationinstallsall packagesincludedwith RedHat Linux. If you selectevery
package,youwill needapproximately3.7GB of freedisk space.

Toselectpackagesindividually, checktheSelectIndi vidual Packagesboxatthebottomof thescreen.

3.28.1. Selecting Individual Packages

After selectingthe componentsyou wish to install, you canselector deselectindividual packages
usingyour mouse(seeFigure3-25).

Youcanchooseto view theindividual packagesin tr eeview or �at view.

Treeview allows you to seethepackagesgroupedby applicationtype.

Flat view allows you to seeall of thepackagesin analphabeticallisting on theright of thescreen.
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Figure3-25.SelectingIndi vidual Packages

UsingTreeview, youseea listing of packagegroups.Whenyou expandthis list (by double-clicking
onthefolderarrow besideapackagegroupname)andpickonegroup,thelist of packagesin thatgroup
appearsin thepanelon the right. Flat view allows you to seeall of thepackagesin analphabetical
listing on theright of thescreen.

To sortpackagesalphabetically, 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 Linux system
and are not available to select or deselect. These base packages are selected by default.

3.28.2. A Brief Intr oduction to GNOME

GNOME is a powerful graphics-driven desktopenvironment.GNOME includesa panel(for starting
applicationsanddisplayingstatus),a desktop(wheredataandapplicationscanbeplaced),multiple
window managers(which control the look andfeel of your desktop),anda standardsetof desktop
toolsandapplications.

GNOMEallows you to setupyourdesktoptheway youwantit to look and"feel." GNOME'ssession
managerrememberssettingsandcurrentlyrunningprograms.So,onceyou have setthingsthe way
you like, they will staythatway.



Chapter 3. Installing RedHat Linux 67

Figure3-26.SampleGNOME User Screen

Figure3-26showsatypicalgraphicalenvironmentusingtheGNOMEdesktopenvironment.A typical
graphicalenvironmentfor KDE would besimilar.

Referto theOf�cial RedHat LinuxGettingStartedGuideto learnmoreaboutGNOME.

3.28.3. A Brief Intr oduction to KDE

KDE provides a completedesktopenvironment,including a �le manager, a window manager, an
integratedhelp system,a con�guration system,numeroustools andutilities, andanever-increasing
numberof applications.

KDE offers a contemporarydesktop,a searchablehelp systemwith convenientaccessto help on
theuseof theKDE desktopandits applications,standardizedmenuandtoolbars,keybindings,color
schemes,andmore.

Referto theOf�cial RedHat LinuxGettingStartedGuideto learnmoreaboutKDE.

3.28.4. Unresolved Dependencies

Many softwarepackages,in orderto work correctly, dependon othersoftwarepackagesthatmustbe
installedon your system.For example,many of the graphicalRedHat systemadministrationtools
requirethe python and pythonlib packages.To make sureyour systemhasall the packagesit
needsin orderto be fully functional,RedHat Linux checksthesepackagedependencieseachtime
you install or remove softwarepackages.

If any packagerequiresanotherpackagewhichyouhavenotselectedto install, theprogrampresentsa
list of theseunresolveddependenciesandgivesyoutheopportunityto resolve them(seeFigure3-27).

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.
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Figure3-27.Unresolved Dependencies

If youdonotwishto installpackagesthatrequireotherpackages,selectDo not install packagesthat
have dependencies.

To install only thepackagesyou have selectedandleave thedependenciesunresolved,selectIgnore
packagedependencies.

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

3.29.1. 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 Section3.30.

If yourvideocarddoesnotappearon thelist (seeFigure3-28), X maynotsupportit. However, if you
have technicalknowledgeaboutyour card,you maychooseUnlisted Card andattemptto con�gure
it by matchingyour card's videochipsetwith oneof theavailableX servers.
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Figure3-28.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.

3.30. Preparing to Install
Youshouldnow seeascreenpreparingyou for theinstallationof RedHatLinux.

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

Warning

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

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

3.31. Installing Packages
At this point thereis nothingleft for you to do until all thepackageshave beeninstalled(seeFigure
3-29). How quickly this happensdependson the numberof packagesyou have selectedandyour
computer's speed.
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Figure3-29.Installing Packages

3.32. Boot Disk Creation
To createa bootdisk, inserta blank,formatteddisketteinto your diskettedrive (seeFigure3-30) and
click Next.

It is highly recommendedthatyou createa bootdisk. If, for somereason,your systemwerenot able
to boot properlyusingGRUB, LILO, or a third-partyboot loader, a boot disk would enableyou to
properlybootyour RedHat Linux system.

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 do not want to createa bootdisk, make sureto checktheSkip boot disk creation checkbox
beforeyouclick Next.

If you bootyour systemwith thebootdisk (insteadof GRUB or LILO) , make sureyoucreatea new
bootdiskwhenever youmake any changesto yourkernel(includingtheinstallationof anew kernel).
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Figure3-30.Creating Your Boot Disk

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

3.33.1. Con�guring Your Monitor

If youchoseto skipX con�guration,go to Section3.34.

Xcon�gurator , theX Window Systemcon�gurationtool,presentsalist of monitorsfor youto choose
from. In the list, you can either usethe monitor that is automaticallydetectedfor you, or choose
anothermonitor.

If your monitordoesnot appearon the list, selectthemostappropriateGeneric modelavailable.By
selectinga Generic monitor, Xcon�gurator will suggesthorizontalandverticalsyncranges.These
valuesaregenerallyavailable in thedocumentationwhich accompaniesyour monitor, or from your
monitor's vendoror manufacturer;pleasecheckyourdocumentationto makesurethesevaluesareset
correctly.

Note

If you are installing Red Hat Linux on a laptop with an LCD screen, you should select the most
appropriate Generic model available.
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Figure3-31.Monitor Selection

Caution

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

The horizontalandvertical rangesthatXcon�gurator suggestsfor your monitorarealsodisplayed
on thisscreen.

If youdecidethatthevaluesyouhaveselectedareincorrect,youcanclick theRestoreoriginal values
buttonto returnto thesuggestedsettings.

Click Next whenyouhave �nished con�guring yourmonitor.

3.33.2. 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.

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.
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You can also choosewhetheryou want to boot your systeminto a text or graphicalenvironment
onceRedHatLinux is installed.Unlessyouhavespecialneeds,bootinginto agraphicalenvironment
(similar to a Windows environment)is recommended.If you chooseto boot into a text environment,
youwill bepresentedwith acommandprompt(similar to aDOSenvironment).

Figure3-32.X Customization

3.34. Installation Complete
Congratulations!YourRedHat Linux 7.3 installationis now complete!

Theinstallationprogramwill promptyouto prepareyoursystemfor reboot.Rememberto removeany
installationmedia(diskettein thediskettedrive or CD in theCD-ROM drive) if they arenot ejected
automaticallyuponreboot.

If you do not have a boot loaderinstalledandcon�gured, you will needto usethe boot disk you
createdduringtheinstallationnow.

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 theboot label.(Press[?] or [Tab] at LILO' s text modeboot loaderpromptfor a
list of valid bootlabels.)

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

Do whatever is appropriateto bootRedHat Linux. You shouldseeoneor morescreensof messages
scroll by. Eventually, you shouldseea login: promptor a GUI login screen(if you installedtheX
Window Systemandchoseto startX automatically).
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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 boxed
set), which covers topics relating to the basics of your system and is an introduction to using Red Hat
Linux.

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

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



Appendix A.

Upgrading Your Current System

This appendixwalksyou througha typicalRedHat Linux 7.3upgrade.

A.1. What it Means to Upgrade
Theinstallationprocessfor RedHat Linux 7.3 includestheability to upgradefrom prior versionsof
RedHat Linux (version4.2andlater)whicharebasedonRPM technology.

Upgradingyour systeminstallsthemodular2.4.x kernelaswell asupdatedversionsof thepackages
whicharecurrentlyinstalledonyoursystem.

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

Note

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

Dependingonhow youhavepartitionedyoursystem,theupgradeprogrammaypromptyouto addan
additionalswap�le. If theupgradeprogramdoesnot detecta swap�le thatequalstwice your RAM,
it will askyou if you would like to adda new swap�le. If your systemdoesnot have a lot of RAM
(lessthan32MB), it is recommendedthatyou addthis swap�le.

A.2. Upgrading Your System
At thispoint,youshouldhave chosenUpgradeasyourpreferredinstallationtype(seeFigureA-1).
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FigureA-1. ChoosingInstall or Upgrade

A.3. Upgrading Your File System

Note

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

If theinstallationprogramdetectstheext2 �le systemonyourRedHatLinux system,youcanchoose
to retainyourcurrentext2 �le systemor migrateto theext3 �le system.

Thefollowing is abrief descriptionof theext2 andext3 �le systems,andhow they canbeutilized.

• ext2 — An ext2 �le systemsupportsstandardUnix �le types(regular �les, directories,symbolic
links, etc).It providestheability to assignlong �le names,up to 255characters.Versionsprior to
RedHatLinux 7.3usedext2 �le systemsby default.

• ext3 — The ext3 �le systemis basedon the ext2 �le systemand hasone main advantage—
journaling.Usinga journaling�le systemreducestime spentrecoveringa �le systemaftera crash
asthereis noneedto fsck1the�le system.

It is recommended,but not required,thatyouchooseto migrateto theext3 �le system.

If youchooseto migrateto theext3 �le system,existing systemdatawill not bemodi�ed.

A.4. Customizing Your Upgrade
Do you want to choosethepackagesto beupgradedor let the installationprogramperformanauto-
matedupgrade(seeFigureA-2)?

To performanautomatedupgrade,click Next.

1. Thefsck applicationis usedto checkandoptionallyrepaironeor moreLinux �le systems.
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To customizeyourpackagesfor thisupgrade,selecttheCustomizepackagesto beupgradedoption
andclick Next (seeSectionA.8).

FigureA-2. UpgradeCustomization

A.5. Boot Loader Con�guration
A softwareboot loaderis usedto startRedHat Linux on your computer. It canalsostartotheroper-
atingsystems,suchasWindows. If you areusinga RedHat Linux softwareboot loader(GRUB or
LILO), it will bedetectedautomatically.

FigureA-3. UpgradeBoot Loader Con�guration

On theBoot Loader Con�guration Screen, youroptionsare:
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Updateboot loader con�guration — Choosethisoptionto keepyourcurrentbootloadercon�gura-
tion (GRUB or LILO dependingonwhatyouhave currentlyinstalled)andhaveupdatesapplied.

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

Createnewboot loader con�guration — Choosethisoptionif youwantto createanew bootloader
for your system.If you currentlyhave LILO andwant to switch to GRUB, or if you have beenus-
ing boot disksto boot your RedHat Linux systemandwant to usea softwareboot loadersuchas
GRUB or LILO, youwill wantto createa new boot loadercon�guration(seeSectionA.5.1 for more
information).

Onceyouhave madeyourselection,click Next to continue.

A.5.1. Creating a New Boot Loader Con�guration

In orderto beableto bootyour RedHat Linux system,you usuallyneedto install a boot loader. In
RedHat Linux 7.3,you canchooseto install GRUB or LILO, or you canchoosenot to install a boot
loaderat all.

First, selectwhich boot loaderyou want to install. If you do not want to overwriteyour currentboot
loader, chooseDo not install a boot loader.

AssumingyouchoseGRUB or LILO, youmustnow determinewhereyouwantthebootloaderto be
installed.Youmayinstall thebootloaderin oneof two places:

Themasterbootrecord(MBR)

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

The�rst sectorof yourbootpartition

This is recommendedif you arealreadyusinganotherboot loaderon your system.In this case,
your otherboot loaderwill take control �rst. You can thencon�gure that boot loaderto start
GRUB (or LILO), whichwill thenbootRedHatLinux.
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FigureA-4. Boot Loader Con�guration

If yoursystemwill useonly RedHatLinux, youshouldchoosetheMBR. For systemswith Windows
95/98,you shouldalsoinstall thebootloaderto theMBR sothatit canbootbothoperatingsystems.

Caution

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

If you wish to 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 the1024cylinder limit, andyou want to placeyour /boot partitionabove
cylinder1024,youshouldselectthis option.

Every bootablepartition is listed,includingpartitionsusedby otheroperatingsystems.Thepartition
holdingyourRedHatLinux system's root �le systemwill haveaBoot label of Red Hat Linux (for
GRUB) or linux (for LILO). Otherpartitionsmay alsohave boot labels.If you would like to add
bootlabelsfor otherpartitions(or changeanexisting bootlabel),click onceon thepartitionto select
it. Onceselected,youcanchangethebootlabel.

Note

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

A.5.1.1. Rescue Mode

If youneedto userescuemode,thereareseveraloptionsavailableto you.
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• UsingtheCD-ROM to boot,typelinux rescue at theboot: prompt.

• By bootingyour systemfrom an installationbootdiskettemadefrom the boot.img image.This
methodrequiresthat the RedHat Linux CD-ROM #1 be insertedasthe rescueimageor that the
rescueimagebeon theharddrive asanISO image.Onceyouhave bootedusingthisdiskette,type
linux rescue at theboot: prompt.

• By bootingfrom a network disk madefrom thebootnet.img or PCMCIA bootdisk madefrom
pcmcia.img . Once you have bootedusing this diskette, type linux rescue at the boot:
prompt.You canonly do this if your network connectionis working. You will needto identify
thenetwork hostandtransfertype.For anexplanationof how to specifythis information,seeSec-
tion 3.7.

Formoreinformationregardingrescuemode,referto theOf�cial RedHat LinuxCustomizationGuide.

A.5.1.2. Alternative Boot Loader s

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

Boot disk

As previouslystated,youcanusethebootdiskcreatedby theinstallationprogram(if youelected
to createone).

LOADLIN

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

andassociatedmirror sites.

SYSLINUX

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

andassociatedmirror sites.

Somecommercialbootloaders

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

A.5.1.3. SMP Motherboar ds, GRUB, and LILO

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

If the installationprogramdetectsan SMP motherboardon your system,it will automaticallycre-
atetwo /boot/grub/grub.conf or /etc/lilo.conf entries(dependingon the boot loaderyou
installed),ratherthantheusualsingleentry.
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Note

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

Thetwo entriesin grub.conf will beRed Hat Linux ( kernel version ) andRed Hat Linux
( kernel version -smp) . The Red Hat Linux ( kernel version -smp) will boot by default.
However, if you have trouble with the SMP kernel, you can elect to boot the Red Hat Linux
( kernel version ) entry instead.You will retainall the functionalityasbefore,but you will only
beoperatingwith asingleprocessor.

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.

A.6. GRUB Password
If youdid not installGRUB asyour bootloader, skip to SectionA.7.

If youareinstallingGRUB asyour bootloader, youshouldcreateapassword to protectyour system.
Without a GRUB password, userswith accessto your systemcanpassoptionsto the kernelwhich
cancompromiseyour systemsecurity. With a GRUB password in place,the password must�rst be
enteredin orderto selectany non-standardbootoptions.

FigureA-5. GRUB Password

To enhanceyoursystemsecurity, youshouldselectUsea Grub Password.

Onceselected,enterapassword andcon�rm it.

A.7. Selecting Packages to Upgrade
On thisscreen,youcanchoosewhichpackagesyouwould like to upgrade(seeFigureA-6).
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Youcanchooseto view theindividual packagesin tr eeview or �at view.

Treeview allows you to seethepackagesgroupedby applicationtype.

Flat view allows you to seeall of thepackagesin analphabeticallisting on theright of thescreen.

UsingTreeview, youseea listing of packagegroups.Whenyou expandthis list (by double-clicking
on the folder arrow besidea packagegroupname)andpick onegroup,the list of packagesin that
groupappearsin thepanelon theright.

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

To selectan individual package,click the checkboxbesidethe packagename.A checkmark in the
boxmeansthatapackagehasbeenselected.

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.

Certainpackages(for example,thekernelandcertainlibraries)arerequiredfor every RedHat Linux
systemandarenot availableto selector deselect.Thesebasepackagesareselectedby default.

FigureA-6. Indi vidual PackageSelection

A.7.1. Unresolved Dependencies

If any packagerequiresanotherpackagewhichyouhavenotselectedto install, theprogrampresentsa
list of theseunresolveddependenciesandgivesyou theopportunityto resolve them(seeFigureA-7).

TheUnresolved Dependenciesscreenappearsonly if you aremissingpackagesthatareneededby
yourcustomizedpackageselection.

At the bottomof the screen,underthe list of missingpackages,an Install packagesto satisfy de-
pendenciesradiobuttonis selectedby default. If you leave thischecked,theinstallationprogramwill
resolve packagedependenciesautomaticallyby addingall requiredpackagesto the list of selected
packages.
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FigureA-7. Unresolved Dependencies

If youdonotwishto installpackagesthatrequireotherpackages,selectDo not install packagesthat
have dependencies.

To install only thepackagesyou have selectedandleave thedependenciesunresolved,selectIgnore
packagedependencies.

A.8. Upgrading Packages
At this point thereis nothingleft for you to do until all thepackageshave beenupgradedor installed
(seeFigureA-8).

FigureA-8. Installing Packages
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A.9. Boot Disk Creation
To createa bootdisk, inserta blank,formatteddisketteinto your diskettedrive (seeFigureA-9) and
click Next.

It is highly recommendedthatyou createa bootdisk. If, for somereason,your systemwerenot able
to boot properlyusingGRUB, LILO, or a third-partyboot loader, a boot disk would enableyou to
properlybootyour RedHat Linux system.

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 do not want to createa bootdisk, make sureto checktheSkip boot disk creation checkbox
beforeyouclick Next.

If you bootyour systemwith thebootdisk (insteadof GRUB or LILO) , make sureyoucreatea new
bootdiskwhenever youmake any changesto yourkernel(includingtheinstallationof anew kernel).

FigureA-9. Boot Disk Creation

A.10. Upgrade Complete
Congratulations!YourRedHat Linux 7.3upgradeis now complete!

Youwill now bepromptedto prepareyoursystemfor reboot.Do not forgetto remove any diskettein
the�oppy drive or CD in theCD-ROM drive if they arenotejectedautomaticallyuponreboot.If you
donothave abootloaderinstalledandcon�gured,youwill needto useyourbootdisknow.

Tip

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

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

Removing Red Hat Lin ux

To uninstallRedHat Linux from your system,you will needto remove theGRUB or LILO informa-
tion from yourmasterbootrecord(MBR).

In DOS,NT, andWindows 95 you canusefdisk to createa new MBR with theundocumented�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, you will experiencethePartitions exist but they do not exist problem.Thebestway to 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 C.

Getting Technical Suppor t

C.1. Remember to Sign Up
If youhaveanof�cial editionof RedHatLinux 7.3and/oranof�cial RedHatOEM partnerkit, please
rememberto signup for thebene�tsyou areentitledto asaRedHat customer.

Youwill beentitledto any or all of thefollowing bene�ts,dependingupontheOf�cial RedHatLinux
productyou purchased:

• Of�cial RedHatsupport— Gethelpwith your installationquestionsfrom RedHat's supportteam.

• RedHat Network — Easilyupdateyour packagesandreceive securitynoticesthatarecustomized
for your system.For moredetails,go to:
http://rhn.redha t.c om

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

To signup,go to:

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

You will �nd your ProductID on theRegistrationInformationCardin your Of�cial RedHat Linux
boxedset.

C.2. An Overview of Red Hat Suppor t

Note

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

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

RedHat provides installationassistancefor Of�cial RedHat Linux boxed setproductsandcovers
installationon a singlecomputer. This assistanceis intendedto help customerssuccessfullyinstall
RedHat Linux. Assistancewith installationis offeredvia telephoneandthe Web. Note, telephone
supportis only availablewith certainRedHat Linux products.Pleasecheckyour boxed set to see
whattypesof supportareavailableto you.

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

• Hardwarecompatibilityquestions

• Basicharddrive partitioningstrategies

RedHat Supportcanprovide thefollowing assistanceduringtheinstallationprocess:



90 Appendix C. Getting TechnicalSupport

• Gettingsupportedhardwarerecognizedby theRedHat Linux operatingsystem

• Assistancewith harddrive partitioning

• Con�guring RedHat Linux andWindows 9x , ME, NT, or 2000to dual-bootusingtheLinux boot
loadersGRUB or LILO (pleasenotethat third partybootloadersandpartitioningsoftwarearenot
supported)

Wecanalsohelpyouwith basicpost-installationtasks,suchas:

• Successfullycon�guring theX Window SystemusingXcon�gurator

• Con�guring a local parallelportprinterto print text

• Con�guring amouse

Ourinstallationassistanceserviceis designedto getRedHatLinux runningonyoursystemasquickly
andaseasilyaspossible.However, therearemany otherthingsthatyoumaywantto dowith yourRed
HatLinux system,from compilingacustomkernelto settingupaWebserver, 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 documentsare includedwith RedHat Linux on the DocumentationCD in the /HOWTOS
directory. TheseHOWTOS are provided in text �les that can easilybe readfrom within RedHat
Linux andotheroperatingsystems.

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

http://www.redhat.co m/

Many Linux-relatedbooksarealsoavailable.If you arenew to Linux, a bookthatcoversLinux ba-
sicswill beinvaluable.Wecanrecommendseveral titles:TheOf�cial RedHat Linux GettingStarted
Guide; UsingLinux, by Bill Ball; Linux Clearly Explained, by BryanPfaffenberger; Linux for Dum-
mies, by Jon"maddog"Hall; andLearningRedHat Linux, by Bill McCarty.

RedHat alsooffersvariousincident-basedsupportplansto assistwith con�gurationissuesandtasks
thatarenotcoveredby installationassistance.PleaseseetheRedHatSupportwebsitefor moreinfor-
mationat:

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

C.3. Scope of Red Hat Suppor t
RedHat, Inc. canonly provide installationassistanceto customerswho have purchasedan Of�cial
RedHatLinux boxedsetand/oranof�cial RedHatOEM partnerkit. If youhaveobtainedLinux from
any othercompany, youmustcontactthatcompany for support.Othercompaniesinclude:

• Macmillan

• Sams/Que

• Linux SystemsLabs(LSL)

• Mandrake

• CheapBytes

Additionally, RedHat Linux obtainedvia any of thefollowing methodsdoesnot qualify for support
from RedHat:
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• RedHatLinux PowerToolsArchive

• Downloadedvia FTPon theInternet

• Includedin apackagesuchasMotif or Applixware

• Copiedor installedfrom anotheruser's CD

• A CD-ROM (or CD-ROM set)includedin aLinux bookor otherpublication.

C.4. How to Get Technical Suppor t
In orderto receive technicalsupportfor yourOf�cial RedHatproduct,youmustregisteryourproduct
onRedHat's website.

EveryOf�cial RedHatproductcomeswith aProductIdenti�cation code:a16-characteralphanumeric
string.TheProductID for RedHatLinux 7.3is locatedontheRegistrationInformationCardthatcan
befoundinsidethebox.

Note

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

TheProductID is thecodethatwill enabletechnicalsupportandany otherbene�ts or servicesthat
youpurchasedfrom RedHat,dependinguponwhichproductyoupurchased.

C.4.1. Signing up for Technical Suppor t

To signup for technicalsupport,youmust:

1. Createacustomerpro�le at:
http://www.redhat.com/apps/activate/

Youmayhave alreadycompletedthis step;if youhave,continueto thenext step.

2. Usingthelogin nameandpasswordyoucreatedduringthecustomerpro�le, pleaselog in at the
RedHatSupportwebsiteat:
http://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 youareworriedaboutyourprivacy, pleaseseeRedHat's privacy statementat:
http://www.redhat.com/legal/privacy_statement.html

4. Add aproductto yourpro�le. Pleaseenterthefollowing information:
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• TheProductID for yourboxedsetproduct

• TheSupportCerti�cate Numberor EntitlementNumberif theproductis acontract

5. Setyourcustomerpreferences.

6. Answertheoptionalcustomerquestionnaire.

7. Submittheform.

If thepreviousstepswerecompletedsuccessfully, youcannow login at

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

andopena new technicalservicerequest.However, you muststill useyour ProductID in orderto
obtaintechnicalsupportvia telephone(if theproductyou purchasedcamewith phonesupport).You
will alsobeaskedfor your login namewhencontactingthetechnicalsupportteamvia telephone.

C.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?)

C.5.1. How to Send Suppor t Questions

Pleaselogin at

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

andopena new servicerequest,or call the phonenumberfor support.If your productcamewith
phonesupport,or you have purchaseda phonesupportcontract,thephonenumberyou will needto
call will beprovidedto youduringthesignupprocess.

For moreinformationonusingRedHat's onlinesupportsystemgo to:

http://www.redhat.co m/s upport /se rvi ce s/a cce ss. htm l
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Troub leshooting Your Installation of Red Hat
Lin ux

This appendixdiscussessomecommoninstallationproblemsandtheir solutions.

D.1. You are Unable to Boot Red Hat Lin ux

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

Note

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

If youcannotbootfrom yourRedHatLinux CD-ROM, youhave two options:

1. You canchangeyour BIOS so that bootingfrom the CD-ROM is recognized�rst in the boot
order, or

2. Boot usingabootdisk youhave created.

To changeyour BIOS,referto your systemmanualfor thecorrectkeyboardcombinationthatallows
you to accessyourBIOS,or you canreadthekey sequenceneededwhile thesystembeginsto boot.

To createabootdisk, follow theinstructionsin Section1.4.2.

To bootRedHat Linux usinga bootdisk, insertthedisketteyou have createdinto your �oppy drive
andthenboot/rebootyour computer. Make surethatyour BIOS is setto usethe�oppy or removable
disk (A:) to boot.

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

If youareexperiencingdif�culties in gettinga localbootdisk to bootyoursystemcorrectly, youmay
needanupdatedbootdisk.

Checktheonlineerrataat

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

for updateddiskette images(if available) and follow the instructionsin Section1.4.2, to make an
updatedbootdisk for yoursystem.

D.1.3. Are You Unable to Boot from PCMCIA Boot Disks?

If you areexperiencingdif�culties in gettingthePCMCIA bootdisksyou madeto bootyour system
correctly, youmayneedanupdatedbootdisk.
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Checktheonlineerratafor updateddisketteimages(if available)andfollow theinstructionsprovided
to make anupdatedbootdisk for your system.

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

If you receive a fatalsignal11errorduringyour installation,it is probablydueto a hardwareerrorin
memoryonyoursystem'sbus.A hardwareerrorin memorycanbecausedby problemsin executables
or with thesystem's hardware.Like otheroperatingsystems,RedHat Linux placesits own demands
on your system's hardware.Someof this hardwaremay not beableto meetthosedemands,even if
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 /si g11 /

D.1.5. 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.

D.2. Troub le Beginning the Installation

D.2.1. Troub le Using PCMCIA Boot Disks?

If you bootedusingPCMCIA bootdisksandwant to install via FTP(or NFSor HTTP), but do not
seetheseinstallationoptions,youmayhave aproblemwith yournetwork card.

If thenetwork cardis not initialized duringthebootprocess,theRedHat Linux installationprogram
will not enableyou to con�gure your systemfor networking, eitherduring or after the installation
itself.

Checkthehardwarecompatibilitylist at

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

to seeif your network cardis compatibleand/orsupported.If your cardis not listed, it may not be
compatiblewith RedHatLinux.

D.2.2. Is Your Mouse Not Detected?

If the Mouse Not Detectedscreen(seeFigureD-1) appears,thenthe installationprogramwasnot
ableto identify yourmousecorrectly.
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Youcanchooseto continuewith theGUI installationor usethetext modeinstallation,whichdoesnot
requireusinga mouse.If you chooseto continuewith theGUI installation,you will needto provide
theinstallationprogramwith yourmousecon�gurationinformation(seeSection3.14).

FigureD-1. MouseNot Detected

D.2.3. Problems with Booting into the Graphical Installation

TheRedHatLinux installationprogramusesframebuffersby default.However, therearesomevideo
cardsthatwill not work with this setting.Theendresultwill bea problembootinginto thegraphical
installationprogram.

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.

D.3. Troub le During the Installation

D.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.
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D.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.

D.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.

D.3.4. Are You Seeing Python Errors?

During someupgradesor installationsof RedHat Linux, 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

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
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(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
befoundat:

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

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

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

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

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

D.4. Problems After Installation

D.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.

D.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 previousRedHatLinux releases.

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

D.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
theGRUB or LILO boot: 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 youselectedeitherthecustomor workstationinstallationanddonotseethegraphicallogin screen,
checkyour hardwarefor compatibilityissues.TheHardwareCompatibilityList canbefoundat:

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

D.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 Linux erratawebsiteundersecurityadvisoriesfor moreinformation.

D.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 .

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

mem=xx M

Or, if youusedLILO, addthefollowing line to the/etc/lilo.conf �le:

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:

mem=128M

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 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.

Onceyou have loadedthe GRUB boot screen,type e for edit. You will be presentedwith a list of
itemsin thecon�guration�le for thebootlabelyouhave selected.

Choosetheline thatstartswith kernel andtypee to edit thisbootentry.

At theendof thekernel line, add

mem=xx M

wherexx equalstheamountof RAM in yoursystem.

Press[Enter] to exit editmode.
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OncetheGRUB screenhasreturned,typeb to bootwith yournew RAM speci�cations.

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

linux mem=xx M

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

D.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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An Intr oduction to Disk Partitions

Disk partitionsarea standardpartof thepersonalcomputerlandscapeandhave beenfor quitesome
time. However, with many peoplepurchasingcomputersfeaturingpre-installedoperatingsystems,
relatively few peopleunderstandhow partitionswork. This chapterattemptsto explain the reasons
for anduseof disk partitionsso your RedHat Linux installationwill be assimpleandpainlessas
possible.

If you are reasonablycomfortablewith disk partitions,you could skip aheadto SectionE.1.4, for
moreinformationon theprocessof freeingupdisk spaceto preparefor a RedHatLinux installation.
This sectionalsodiscussesthe partitionnamingschemeusedby Linux systems,sharingdisk space
with otheroperatingsystems,andrelatedtopics.

E.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.
FigureE-1, shows abrand-new, unuseddiskdrive.

FigureE-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. . .

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

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

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

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

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

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

It is alsoworth noting that thereis no single,universal �le system.As Figure E-3, shows, a disk
drive may have oneof many different �le systemswritten on it. As you might guess,different �le
systemstend to be incompatible;that is, an operatingsystemthat supportsone �le system(or a
handfulof related�le systemtypes)maynot supportanother. This laststatementis not a hard-and-
fast rule, however. For example,RedHat Linux supportsa wide variety of �le systems(including
many commonlyusedby otheroperatingsystems),makingdatainterchangebetweendifferent �le
systemseasy.

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

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

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

As FigureE-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.

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

E.1.2. Partitions: Turning One Drive Into Many

As disk drive capacitiessoared,somepeoplebeganto wonderif having all of that formattedspace



104 Appendix E. An Intr oduction to Disk Partitions

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

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

Note

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

FigureE-5. Disk Dri ve with Partition Table

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

Eachpartitiontableentrycontainsseveral importantcharacteristicsof thepartition:

• Thepointson thediskwherethepartitionstartsandends

• Whetherthepartitionis "active"

• Thepartition's type

Let ustakeacloserlook ateachof thesecharacteristics.Thestartingandendingpointsactuallyde�ne
thepartition's sizeandlocationonthedisk.The"active" �ag is usedby someoperatingsystems'boot
loaders.In otherwords,theoperatingsystemin thepartitionthatis marked"active" 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.Someoperatingsystemsusethepartitiontypeto denotea speci�c �le systemtype,to
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�ag thepartitionasbeingassociatedwith a particularoperatingsystem,to indicatethat thepartition
containsabootableoperatingsystem,or somecombinationof thethree.

TableE-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 E-1. Partition Types

By thispoint,youmightbewonderinghow all thisadditionalcomplexity is normallyused.SeeFigure
E-6, for anexample.
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FigureE-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 TableE-1, it is adequatefor the purposesof this discussion.This is a
typical partition layout for mostnewly purchasedcomputerswith a consumerversionof Microsoft
Windows™ preinstalled.

E.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 TableE-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.FigureE-7, showsadiskdrivewith oneprimary
partitionandoneextendedpartitioncontainingtwo logical partitions(alongwith someunpartitioned
freespace).
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FigureE-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
HatLinux.

E.1.4. Making Room For Red Hat Lin ux

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 Linux.

E.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.FigureE-8, showswhatthis might look like.
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FigureE-8. Disk Dri ve with Unpartitioned FreeSpace

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

In any case,youcansimplycreatethenecessarypartitionsfrom theunusedspace.Unfortunately, this
scenario,althoughvery simple,is not very likely (unlessyou have just purchaseda new disk just for
RedHatLinux). Mostpre-installedoperatingsystemsarecon�guredto take upall availablespaceon
adiskdrive (seeSectionE.1.4.3).

Next, wewill discussaslightly morecommonsituation.

E.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.FigureE-9, illustratessuchasituation.

FigureE-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.

E.1.4.3. Using Free Space from an Active Partition

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

Asidefrom addinganew harddrive to yoursystem,youhave two choices:

DestructiveRepartitioning

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

Caution

If there was an operating system of some type installed on that partition, it 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-
storeyour data,and continueyour Red Hat Linux installation.Figure E-10 shows this being
done.

FigureE-10.Disk Dri ve BeingDestructively Repartitioned

Caution

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

Non-DestructiveRepartitioning

Here,you run a 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.

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

• Compressexisting data

• Resizetheexisting partition

• Createnew partition(s)

Next wewill look at eachstepin abit moredetail.

E.1.4.3.1. Compress existing data

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

E.1.4.3.2. Resize the existing partition

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

FigureE-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).

E.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.FigureE-13, shows this beingdone.

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

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

As aconvenienceto RedHatLinux users,theDOSfips utility is includedontheRedHatLinux/x86
CD 1 in thedosutils directory. This is a freely availableprogramthatcanresizeFAT (File Alloca-
tion Table)partitions.

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 Linux, you shoulddeletethenewly createdpartition,eitherby usingfdisk
underyourcurrentoperatingsystemor while settinguppartitionsduringacustominstallation.

E.1.5. Partition Naming Scheme

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

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

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

• Thedrive lettercanthenbeusedto referto thatpartitionaswell asthe�le systemcontainedonthat
partition.

RedHat Linux usesa namingschemethat is more�e xible andconveys moreinformationthanthe
approachusedby otheroperatingsystems.The namingschemeis �le-based,with �lenames in the
form:

/dev/ xx y N

Hereis how to decipherthepartitionnamingscheme:
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/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).

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 Linux. Of course, this does not mean that Red Hat Linux
can access data on every type of partition, but in many cases it is possible to access data on a
partition dedicated to another operating system.

Keepthis informationin mind; it will make thingseasierto understandwhenyou aresettingup the
partitionsRedHat Linux requires.

E.1.6. Disk Partitions and Other Operating Systems

If your RedHat Linux partitionswill be sharinga harddisk with partitionsusedby other operat-
ing systems,mostof thetime you will have noproblems.However, therearecertaincombinationsof
Linux andotheroperatingsystemsthatrequireextracare.Informationoncreatingdiskpartitionscom-
patiblewith otheroperatingsystemsis availablein severalHOWTOsandMini-HOWTOs,available
on theRedHat Linux DocumentationCD in theHOWTOandHOWTO/mini directories.In particular,
theMini-HOWTOswhosenamesstartwith Linux+ arequitehelpful.

Note

If Red Hat Linux/x86 will coexist on your machine with OS/2, you must create your disk partitions with
the OS/2 partitioning software —— otherwise, OS/2 may not recognize the disk partitions. During
the installation, do not create any new partitions, but do set the proper partition types for your Linux
partitions using the Linux fdisk .
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E.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 .

E.1.8. How Many Partitions?

At this point in theprocessof preparingto installRedHat Linux, you will needto give someconsid-
erationto thenumberandsizeof thepartitionsto beusedby yournew operatingsystem.Thequestion
of "how many partitions"continuesto sparkdebatewithin theLinux communityand,withoutany end
to the debatein sight, it is safeto saythat thereareprobablyasmany partition layoutsasthereare
peopledebatingtheissue.

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 swappartitionto correctlyuseRedHat Linux. Theminimumsizeof your swappartitionshould
beequalto twice theamountof your computer's RAM or 32MB, whichever is larger.

• A /boot partition — Thepartitionmountedon /boot containstheoperatingsystemkernel(which
allows your systemto bootRedHat Linux), alongwith a few other�les usedduringthebootstrap
process.

Caution

Make sure you read Section E.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.For example,a 1.2GB root partition
maypermittheequivalentof aworkstationinstallation(with verylittle freespace),while a3.4GB
root partition maylet you install every package.Obviously, themorespaceyou cangive the root
partition,thebetter.

Speci�c recommendationsconcerningthe propersize for variousRedHat Linux partitionscanbe
foundin Section1.5.
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E.1.9. One Last Wrinkle: Using GRUB or LILO

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

E.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 the dataGRUB andLILO needto accessat boot time (including the Linux kernel) is located
in the /boot directory. If you follow the partition layout recommendedabove or areperforminga
workstationor server install, the /boot directorywill be in a small,separatepartition.Otherwise,it
mayresidein therootpartition(/ ). In eithercase,thepartitionin which /boot residesmustconform
to thefollowing guidelinesif youaregoingto useGRUB or LILO to bootyourRedHatLinux system:

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 workstation and server installations, takes these BIOS-related limitations
into account.
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Driver Disks

F.1. Why Do I Need a Driver Disk?
While the RedHat Linux installationprogramis loading,you may seea screenthat asksyou for a
driver 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

F.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
Linux. Driverdisksaremostoftenusedfor non-standardor verynew CD-ROM drives,SCSIadapters,
or NICs.Thesearetheonly devicesusedduringtheinstallationthatmightrequiredriversnot included
on theRedHat Linux CD-ROMs (or boot disk, if you createdan installationboot disk to begin the
install process).

Note

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

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

TheRedHatLinux CD-ROM 1 includesdriver disk images(images/drvnet.img — network card
driversand images/drvblock.img — drivers for SCSIcontrollers)containingmany rarely used
drivers.If yoususpectthatyour systemmayrequireoneof thesedrivers,youshouldcreatethedriver
diskbeforebeginningyourRedHatLinux installation.

Anotheroptionfor �nding specializeddriver disk informationis onRedHat's websiteat

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

underthe sectioncalledBug Fixes. Occasionally, popularhardwaremay be madeavailableafter a
releaseof RedHatLinux thatwill notwork with driversalreadyin theinstallationprogramor included
on thedriver disk imageson theRedHat Linux CD-ROM 1. In suchcases,theRedHat websitemay
containa link to adriver disk image.
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F.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 RedHatLinux.

To createadriver disk from adriver disk imageusingRedHatLinux:

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

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

To createadriver disk from adriver disk imageusingDOS:

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

2. Fromthesamedirectorycontainingthedriverdisk image,suchasdrvnet.img , typerawrite
drvnet.img a: at thecommandline.

F.1.3. Using a Driver Disk During Installation

Having adriver disk is not enough;you mustspeci�cally tell theRedHat Linux installationprogram
to loadthatdriver diskanduseit duringtheinstallationprocess.

Note

A driver disk is different than a boot disk. If you require a boot disk to begin the Red Hat Linux
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
Linux CD-ROM 1 (or theinstallationbootdisk).At theboot: prompt,entereitherlinux expert
or linux dd. Referto Section3.3.1for detailsonbootingtheinstallationprogram.

The RedHat Linux installationprogramwill askyou to insert the driver disk. Oncethe driver disk
is readby the installer, it canapplythosedriversto hardwarediscoveredon your systemlater in the
installationprocess.
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Con�guring a Dual-Boot System

Sharingacomputerbetweentwo operatingsystemsrequiresdualbooting.Youcanuseeitheroperating
systemonthecomputer, but notbothatonce.Eachoperatingsystembootsfrom andusesits own hard
drivesor diskpartitions.

This chapterexplainshow to con�gure your systemto boot into both RedHat Linux andanother
operatingsystem.For clarity, wewill assumethattheotheroperatingsystemis MicrosoftWindows™.
But thegeneralproceduresaresimilar for otheroperatingsystems.

Note

If Red Hat Linux will coexist on your system with OS/2, you must create your disk partitions with
the OS/2 partitioning software — otherwise, OS/2 may not recognize the disk partitions. During the
installation, do not create any new partitions, but do set the proper partition types for your Linux
partitions using fdisk .

If you do not have any operatingsystemsinstalledon your computer, install Windows �rst andthen
installRedHat Linux.

• If you areinstallingWindows 9x or Windows ME, you cannot de�ne partitionsduring theWin-
dows installation.Install Windows, andthenrefer to SectionG.3 for instructionson using�ps to
repartitionyourharddrive andcreatefreespacefor Linux.

• If youareinstallingWindows NT or Windows 2000,youcancreatepartitionsof aspeci�c sizefor
Windows. Leave enoughfreespace(spacethatis notpartitionedor formatted)on theharddrive to
install Linux.

Tip

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

Referto Section1.3 to determinehow muchdisk spaceto leave. After installing Windows, refer to
SectionG.2.

If the computeryou want to install RedHat Linux on is currentlyrunningWindows (or someother
operatingsystemyou have installed),youhave animportantdecisionto make.Yourchoicesare:

• Do you want RedHat Linux to be the only operatingsystemon your computer, despitethe fact
that you alreadyhave Windows on your computer?If yes,you do not have to con�gure a dual-
boot system.Backupany informationthat you want to save andstart the installation.During the
installation,if you chooseto have the installationprogramautomaticallypartitionyour systemon
theDisk Partitioning Setupscreen,chooseRemove all partitions on this system. If you choose
manualpartitioningwith Disk Druid or fdisk, deleteall the existing DOS (Windows) partitions
andthencreateyourLinux partitions.
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• Do you wantto installRedHat Linux andthenhave theoptionof bootingeitherRedHat Linux or
yourotheroperatingsystem?A RedHatLinux installationcanbeperformedsothatRedHatLinux
is installedon your system,but theotheroperatingsystemis not affected.Sinceyou alreadyhave
Windows installed,you needto allocatedisk spacefor Linux. Referto SectionG.1, andthenrefer
to SectionG.2.

G.1. Allocating Disk Space for Lin ux

Warning

Remember to back up all important information before recon�gur ing your hard drive. Recon�gur ing
your hard drive can result in the loss of data if you are not extremely careful. Additionally, be sure to
create a boot disk for both operating systems in case the boot loader fails to recognize either of them.

If youalreadyhave Windows installedonyour system,you musthave freeharddrive spaceavailable
onwhich to installRedHatLinux. Yourchoicesareasfollows:

• Add anew harddrive.

• Useanexisting harddrive or partition.

• Createanew partition.

For all threeoptions,beawarethattheBIOS in someoldersystemscannotaccessmorethanthe�rst
1024cylinderson a harddrive. If this is thecase,the /boot Linux partitionmustbe locatedon the
�rst 1024cylindersof your harddrive to bootLinux.

G.1.1. Add a New Hard Drive

Thesimplestwayto makeroomfor RedHatLinux is to addanew harddrive to thecomputerandthen
installRedHatLinux on thatdrive.For example,if youaddasecondIDE harddrive to thecomputer,
theRedHat Linux installationprogramwill recognizeit ashdb andtheexisting drive (theoneused
by Windows) ashda . (For SCSIharddrives,thenewly installedRedHat Linux harddrive would be
recognizedassdb andtheotherharddrive assda .)

If you chooseto install a new harddrive for Linux, all you needto do is start the RedHat Linux
installationprogram.After startingtheRedHatLinux installationprogram,justmakesureyouchoose
to install Linux onthenewly installedharddrive (suchashdb or sdb ) ratherthantheharddrive used
by Windows.

G.1.2. Use an Existing Hard Drive or Partition

Anotherwayto makeroomfor Linux is to useaharddriveor diskpartitionthatis currentlybeingused
by Windows. For example,supposethatWindows Explorer shows two harddrives,C: andD: . This
couldindicateeitherthatthecomputerhastwo harddrives,or asingleharddrive with two partitions.
In eithercase(assumingtheharddrive hasenoughdisk space),you caninstall RedHat Linux on the
harddrive or diskpartitionthatWindows recognizesasD: .

This choiceis availableto youonly if thecomputerhastwo or moreharddrivesor diskpartitions.
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Note

Windows uses letters to refer to removable drives (for example, a ZIP drive) and network storage
(virtual drives) as well as for local hard drive space; you cannot install Linux on a removable or
network drive.

If a local Windows partition is availablein which you want to install Linux, completethefollowing
steps:

1. Copy all datayou wantto save from theselectedharddrive or partition(D: in this example)to
anotherlocation.

2. StarttheRedHat Linux installationprogramandtell it to install Linux in thedesignateddrive
or partition — in this example,in the harddrive or partition that Windows designatesasD: .
NotethatLinux distinguishesbetweenharddrivesanddisk partitions.Thus:

• If C: andD: on thiscomputerreferto two separateharddrives,theinstallationprogramwill
recognizethemashda andhdb (IDE) or sda andsdb (SCSI).Tell theinstallationprogram
to install on hdb or sdb .

• If C: andD: referto partitionsonasingledrive, theinstallationprogramwill recognizethem
ashda1 andhda2 (or sda1 andsda2 ). During thepartitioningphaseof theRedHat Linux
installation,deletethe secondpartition (hda2 or sda2 ), thenpartition the unallocatedfree
spacefor Linux. You do not have to deletethesecondpartitionprior to startingtheRedHat
Linux installation.

G.1.3. Create a New Partition

Thethird wayto makeroomfor Linux is to createanew partitionfor RedHatLinux ontheharddrive
beingusedby theotheroperatingsystem.If Windows Explorer shows only oneharddrive (C: ), and
you do not want to adda new harddrive, you mustpartition thedrive. After partitioning,Windows
Explorer will seeasmallerC: drive; and,whenyouruntheRedHatLinux installationprogram,you
canpartitiontheremainderof thedrive for Linux.

You canusea destructive partitioningprogram,suchasfdisk, to divide theharddrive, but doingso
will requireyou to re-installWindows. (This is probablynotyourbestoption.)

A numberof non-destructive third-partypartitioningprogramsareavailablefor theWindows operat-
ing system.If youchooseto useoneof these,consulttheir documentation.

For instructionson how to partition with FIPS, a programthat is on the RedHat Linux CD-ROM,
referto SectionG.3.

G.2. Installing Red Hat Lin ux in a Dual-Boot Envir onment
After Windows is installedandyou have freedisk spacereadyfor Linux, you canstarttheRedHat
Linux installationprogram.Go to Chapter1 to begin. At this point, the only differencebetweena
RedHat Linux installationandcon�guring a dual-bootsystemduringtheRedHat Linux installation
is partitioningtheharddrive andcon�guring thebootloader. Whenyou areat theDisk Partitioning
Setupscreenasdescribedin Section3.16, returnto this section.
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G.2.1. Disk Partitioning

At theDisk Partitioning Setupscreenof theinstallationprogram,youhaveafew options.Depending
on which optionyou choose,thestepsfor con�guring a dual-bootsystemvary. If you do not know
how many Linux partitionsto create,referto Section3.18for a recommendedpartitioningscheme.If
youchoose:

• Automaticpartitioning— ChooseKeepall partitions and useexisting fr eespace. This option
will leave yourWindows partitionson theharddrive andpartitionthefreespaceor additionalhard
drive for RedHat Linux.

• Manualpartitioningwith Disk Druid — Do not deletetheexisting Windows partitions(they are
thepartitionsof typevfat ). CreateyourLinux partitionson theadditionalharddriveor in thefree
spaceyou have reservedfor RedHatLinux.

• Manualpartitioningwith fdisk — Similar to usingDisk Druid exceptyouwill nothave thegraph-
ical interface.Thebasicprocedureis thesame.Do notdeletetheexisting partitionsof typeFAT16,
FAT32, or NTFS. Createyour Linux partitionson theadditionalharddrive or in thefreespaceyou
have reservedfor RedHat Linux.

G.2.2. Con�guring the Boot Loader

WhenyouarriveattheBoot Loader Installation screenduringtheRedHatLinux installation,choose
to installthebootloader. Youcanuseadifferentbootloaderto bootbothRedHatLinux andWindows.
Red Hat doesnot supportalternateboot loaders.Thus, this sectionwill discusshow to con�gure
GRUB or LILO to bootbothoperatingsystems.

TheRedHatLinux installationprogramwill usuallydetectWindows andautomaticallycon�gure the
boot loader(GRUB or LILO) to boot eitherRedHat Linux or Windows. This canbe seenon the
boot loaderscreenof the installationprogram.An entrynamedDOS appearsin the list of operating
systemsto boot.

G.2.3. Post-Installation

After the installation,whenever you start the computer, you canindicatewhetheryou want to start
RedHat Linux or theotheroperatingsystemfrom theboot loaderscreen.ChooseRedHat Linux to
bootinto RedHat Linux, andchooseDOSto bootinto Windows.

If you did not partitionall the freespaceon your harddrive for RedHat Linux, you canpartition it
for Windows after installingRedHat Linux. You canuseparted or fdisk to createthesepartitions.
parted is easierto usethanfdisk becauseof the interfaceandthecommandsused.For example,to
view thepartitiontable,youtypeprint in parted insteadof typingp in fdisk. For moreinformation
aboutparted, referto theOf�cial RedHat LinuxCustomizationGuide.

Warning

It is highly recommended that you use par ted or fdisk to create partitions after installing Red Hat
Linux. Other partitioning software has been known to change the partitioning table of the hard drive
and move the Linux partitions. If this happens, the boot loader will not be able to �nd the Linux
partitions and will not boot into Red Hat Linux.

To accessthe �les on the Windows partitionswhile usingRedHat Linux, refer to the Accessinga
WindowsPartition FAQ in the Of�cial RedHat Linux GettingStartedGuide. If you formattedthe
Windows partitionsin NTFSformat,thismethodwill not work.
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G.3. Partitioning with FIPS
As a convenienceto our customers,we provide the FIPS utility. This is a freely availableprogram
thatcanresizeFAT (File Allocation Table)partitions.It is includedon theRedHat Linux CD-ROM
in thedosutils directory. If youareusingNTFSpartitions,FIPS will notwork.

Note

Many people have successfully used FIPS to repartition their hard drives. 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 whatsoever is available for FIPS; use it at your own risk.

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

• Performa Backup — Make two copiesof all the importantdataon your computer. Thesecopies
shouldbe to removablemedia(suchastape,CD-ROM, or diskettes),andyou shouldmake sure
they arereadablebeforeproceeding.

• Read the Documentation — Completely read the FIPS documentation,located in the
dosutils/fipsdocs directoryon theRedHat Linux CD-ROM 1.

Shouldyou decideto useFIPS, be awarethat after FIPS runsyou will be left with two partitions:
theoneyouresized,andtheoneFIPS createdoutof thenewly freedspace.If yourgoalis to usethat
spaceto install RedHat Linux, you shoulddeletethenewly createdpartition,eitherby usingfdisk
underyourcurrentoperatingsystem,or while settinguppartitionsduringacustom-classinstallation.

Thefollowing instructionsareasimpli�ed versionof theFIPS documentation�le, fips.doc , located
in theFIPS directory(/dosutils/fips20/* ). Theseinstructionsshouldapplyin mostinstances.If
youencounterany problems,seethedocumentation�le.

1. FromWindows:

• Do a full backup.

• Runscandiskto verify thattheharddrive containsnobadclusters.

• Decidehow to distributetheavailablespaceontheharddrivebetweentheoperatingsystems.
Use Windows Explorer to seethe free spaceon the drive. Make a note of the space(in
megabytes)thateachoperatingsystemwill have.

• If youdonothave one,createaWindows bootdisk.

Creatinga boot disk variesbetweendifferent versionsof Windows. Consultthe Windows
documentationfor instructionsoncreatingaWindows bootdisk.

The diskette will be formatted,and COMMAND.COM, along with the associatedhidden�les
(IO.SYS , MSDOS.SYS, andDBLSPACE.BIN), will becopiedto thediskette.

• Copy thefollowing �les on theRedHat Linux CD-ROM to theDOSbootdisk.

dosutils/fips20/fips.exe
dosutils/fips20/restorrb.exe
dosutils/fips20/errors.txt
dosutils/fips20/fips.doc
dosutils/fips20/fips.faq
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• Defragmenttheharddrive sothatall thedataon theharddrive is locatedat thebeginningof
thedrive.

2. InserttheWindows bootdisk into the�oppy drive andrebootthesystem.

3. StartFIPS (type fips at theprompt).

WhenFIPS begins,you'll �nd awelcomescreensimilar to thefollowing:
FIPS version 2.0, Copyright (C) 1993/4 Arno Schaefer
FAT32 Support, Copyright (C) 1997 Gordon Chaffee

DO NOT use FIPS in a multitasking environment like Windows, OS/2, Desqview,
Novell Task manager or the Linux DOS emulator; boot from a DOS boot disk first.

If you use OS/2 or a disk compressor, read the relevant sections in FIPS.DOC.

FIPS comes with ABSOLUTELYNO WARRANTY,see file COPYING for details.

This is free software, and you are welcome to redistribute it
under certain conditions; again, see file COPYING for details.

Press any key.

Whenyou pressa key, a root partitionscreenwill appear. (Notethat, if thecomputerhasmore
thanoneharddrive,you'll beaskedto selectwhichoneyouwantto partition.)

Whenyou pressakey, detailsabouttheharddrive,suchasthefollowing, will appear.
Boot sector:
Bytes per sector: 512
Sectors per cluster: 8
Reserved sectors: 1
Number of FATs: 2
Number of rootdirectory entries: 512
Number of sectors (short): 0
Media descriptor byte: f8h
Sectors per FAT: 145
Sectors per track: 63
Drive heads: 16
Hidden sectors: 63
Number of sectors (long): 141057
Physical drive number: 80h
Signature: 29h

Checking boot sector ... OK
Checking FAT ... OK
Searching for free space ... OK

Do you want to make a backup copy of your root and boot sector before
proceeding? (y/n)

You shouldselect[y], for yes , to make a backupcopy of your root and boot sectorbefore
proceedingwith FIPS.

Next, youwill bepresentedwith thefollowing message:
Do you have a bootable floppy disk in drive A: as described in the
documentation? (y/n)

Verify thataDOSbootdisk is in the�oppy drive,andtype[y], for yes . A screensimilar to the
following will appear, allowing you to resizethepartition.
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Writing file a:\rootboot:000

Enter start cylinder for new partition (33-526)

Use the cursor keys to choose the cylinder, � enter � to continue

Old partition Cylinder New partition
258.9 MB 33 3835.8 MB

Figure G-1. Partition ResizingScreen

The initial valuesallocateall freespaceon thedisk to thenew partition.This is not whatyou
want,becausethissettingwould leavenofreespaceonyourWindows partition.Pressthe[right
arrow] to increasethe sizeof the Windows partition anddecreasethe sizeof the new (Linux)
partition;pressthe [left arrow] to decreasethesizeof theWindows partitionandincreasethe
size of the Linux partition. When the sizesarewhat you want, press[Enter]. A veri�cation
screenwill appear.

If you typer (to re-editthepartitiontables),FigureG-1 reappears,allowing you to changethe
partitionsizes.If youanswerc, acon�rmation screen,FigureG-2, appears:

New boot sector:

Boot sector:
Bytes per sector: 512
Sectors per cluster: 8
Reserved sectors: 1
Number of FATs: 2
Number of rootdirectory entries: 512
Number of sectors (short): 0
Media descriptor byte: f8h
Sectors per FAT: 145
Sectors per track: 63
Drive heads: 16
Hidden sectors: 63
Number of sectors (long): 141057
Physical drive number: 80h
Signature: 29h

Checking boot sector ... OK

Ready to write new partition scheme to disk
Do you want to proceed (y/n)?

Figure G-2. FIPS Con�rmation Screen

Answeringy completestheresizingoperation.A harmlesserrormessagemayoccur, statingin effect
thatFIPS cannotrebootthesystem.

After asuccessfuloperation,thediskwill have two partitions.The�rst partition(hda1 or sda1 ) will
beusedby Windows.WerecommendthatyoustartWindows(rememberto removethebootdiskfrom
drive A: ) andrunscandiskondrive C: .

If you encounterany problems(for example,Windows will not boot), you can reversethe FIPS
resizingoperationwith the restorrb.exe command,which you copiedto your DOS boot disk. In
caseof any errors,readthe FIPS documentation�les (fips.doc and fips.faq ), which describe
a numberof factorsthat could causethe resizingoperationto fail. If all elsefails, you canrestore
Windows with thebackupyoumade.
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Thesecondpartition(hda2 or sda2 ) containsthespacethat theRedHat Linux installationprogram
will use.WhentheDisk Druid screenappearsduringinstallation,deletethispartition(theinstallation
manualexplainshow), thenproceedwith Linux partitioning.
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