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Welcometo the Of cial RedHat Linuxx86InstallationGuide This guidecontainsusefulinformation
to assistyou duringtheinstallationof RedHat Linux. Fromfundamentatonceptsuchasinstallation
preparatiorto the step-by-stepnstallationprocedurethis book will be a valuableresourceasyou
install RedHat Linux.

Intr oduction

This manualwill walk you througha typical installationusingthe RedHat 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 seethatcertainwordsarerepresentech differentfonts, type-
facesgsizes,andweights.This highlightingis systematicgifferentwordsarerepresenteth the same
styleto indicatetheirinclusionin aspeci c catgory. Thetypesof wordsthatarerepresentethis way
includethefollowing:

command

Linux commandg4andotheroperatingsystemcommandswhenused)arerepresentethis way.
This style shouldindicateto you that you can type the word or phraseon the commandline
andpress[Enter] to invoke a command Sometimesa commandcontainswordsthatwould be
displayedn adifferentstyleontheir own (suchas lenames).In thesecasesthey areconsidered
to bepartof thecommandsotheentirephrasewill bedisplayedasacommandFor example:

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

Filenamesdirectorynamespaths,andRPM packagenamesarerepresentethisway. Thisstyle
shouldindicatethat a particular le or directory exists by that nameon your Red Hat Linux
systemExamples:

The.bashrc le in yourhomedirectorycontainsbashshellde nitions andaliasedor yourown
use.

The/etc/fstab le containanformationaboutdifferentsystemdevicesand lesystems.
Installthewebalizer ~RPMif youwantto useaWebsenerlog le analysisprogram.

application

This styleshouldindicateto you thatthe programnameds anend-useapplication(asopposed
to systemsoftware).For example:

UseNetscapeNavigator to brovsetheWeh

[key]
A key onthekeyboardis shavn in this style.For example:
To use[Tab] completion,type in a charactetand then pressthe [Tab] key. Your terminal will
displaythelist of les in thedirectorythatstartwith thatletter
[key]-[combination]
A combinationof keystrokesis representeth this way. For example:

The[Ctrl]-[Alt]-[Backspace]key combinatiorwill exit your graphicalsessiorandreturnyouto
thegraphicallogin screeror theconsole.
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text found on a GUI interface

A title, word, or phrasefound on a GUI interfacescreeror window will beshawvn in this style.
Whenyou seetext shavn in this style, it is beingusedto identify a particularGUI screeror an
elementon a GUI screen(suchastext associateavith a checkboxor eld). Example:

SelectheRequire Password checkboxf youwouldlike yourscreenszerto requirea passverd
beforestopping.
top level of a menuon a GUI screenor window

Whenyou seeaword in this style, it indicatesthattheword s thetop level of a pulldovn menu.
If youclick ontheword onthe GUI screentherestof the menushouldappearFor example:

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

If you needto typein a sequencef commanddrom a GUI menu,they will be shavn like the
following example:

Click on Programs=>Applications=>Emacs to startthe Emacstext 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 onthe Back buttonto returnto thewebpageyou lastviewed.

computer  output

Whenyou seetext in this style, it indicatestext displayedby thecomputeron thecommandine.
Youwill seeresponseso commands/ou typedin, error messagesandinteractve promptsfor
yourinput duringscriptsor programsshavn this way. For example:

Usethels commando displaythe contentsf adirectory:

$Is
Desktop axhome logs paulwesterberg.gif
Mail backupfiles mail reports

The outputreturnedin responseo the command(in this case the contentsof the directory)is
shavn in this style.
prompt

A prompt,which is a computers way of signifying thatit is readyfor you to input something,
will beshawn in this style. Examples:

$
#
[stephen@maturin stephen]$

leopard  login:

user input

Text thattheuserhasto type, eitheronthecommandine, or into atext boxona GUI screenjs
displayedn this style.In thefollowing example,text is displayedn this style:

To bootyour systeminto thetext basednstallationprogramyou will needto typein thetext
commandattheboot: prompt.

Additionally, we usesereraldifferentstratgiesto drav yourattentionto certainpieceof information.
In orderof how critical the informationis to your system theseitemswill be marked as note, 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.

@

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

olmpor tant

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

@Caution

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

AWarning

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

2. How to Use This Manual

This manualis ideal for users(both nev and old) who want a quick and simple installationsolu-
tion. It will help you prepareyour systemwalk you throughthe installation,and assistyou 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 you areanexperienceduserwho wantsto performa RedHat Linux CD-ROM installation,andyou
donotneedareview of thebasicsyou canskip aheado Chapter3 to begin theinstallationprocess.
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@

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

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

2.1. We Need Feedback!

If you spotatypoin the Of cial RedHat Linux x86 Installation Guide or if you have thoughtof a
way to male this manualbetter we would love to hearfrom you! Pleasesubmita reportagainsthe
componenthl-ig in Bugzillaat:

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

Whensubmittinga bug report,be sureto mentionthe manuals identi er:
rhl-ig-x86(EN)-7.3-HTML-RHI (2002-07-10T16:06-0400)

If you have a suggestiorfor improving the documentationtry to be asspeci c aspossiblewhende-

scribingit. If you have foundanerror, pleasencludethe sectionnumberandsomeof the surrounding
text sowe can nd it easily

If you have a supportquestion(for example,if you needhelp con guring X, or if you arenot sure
how to partitionyour harddrive[s]), usetheonline supportsystenby registeringyour productat:

http://www.redhat.co m/apps/ac tiv ate /
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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:/iwww.redha t.c om/docs/ menuals/ li nux

Beforeyouinstallto RedHat Linux, you shouldperformthefollowing steps:

1.1. Do You Have the Right Components?

If you have purchasedhe Of cial RedHat Linux boxedset,you arereadyto go. However, mistales
occasionallyhappensonow is a goodtime to double-checlthe contentsof your product.

A black, red, and white RegistrationInformation cardis includedwith your product.A list of the
contentsof your boxed setversionis on the backof the card.Pleasereadover the list andcheckto
male surethatyou have all the CDsandmanualghatareincludedwith theversionof RedHat Linux
thatyou purchased.

If you have purchasedhe Of cial RedHatLinux boxedsetfrom RedHat, Inc. (or oneof our distrib-
utors),andyou aremissingoneor moreof theitemslisted, pleasdet usknow. Contactinformationis
alsoavailableon the Registrationinformationcard.

Howto identify our of cial boxedset Thebottomof ourbox hasanISBN numbemext to oneof the
barcodesThatISBN numbershouldbein this form:
1-58569- x-y

(Thex andy will beuniquenumbers.)

RedHat partnerswith companieginternationaland domestic)so thatwe can make Red Hat Linux
availableto youin themostcorvenientform. Becausef thesepartnershipsyou might nd thatyour
RedHat Linux productmay not have beenactuallyproducedy RedHat.

If yourproducthasadifferentiISBN number(or noneatall), youwill needto contacthecompary that
producedt. Normally, third-partyproducerswill includetheirlogo and/orcontactnformationonthe
outsideof their box; anof cial RedHatLinux boxedsetlists only ournameandcontactinformation.

1.1.1. Where to Find Other Manuals

If your particularproductdid not include all of the printed Red Hat Linux manualsyou can nd
themonline or on the RedHat Linux DocumentatiorCD includedwith your of cial RedHat Linux
product.

To nd themanualsn bothHTML andPDFformatsonline,goto:
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http://www.redhat.co m/docs

1.1.2. Registering Your Product

If you have purchasedhe Of cial RedHat Linux boxed set,you shouldregisteryour product.Reg-
istration offers mary useful services suchasinstallationsupport,accesgo Red Hat Network, and
more.To registeryour product,go to:

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

Youwill nd your ProductID on the RegistrationInformationcardin your Of cial RedHat Linux
boxedset.Onceregisteredyouwill have accesso all theextrasthatRedHat providesto its registered
users.

For moreinformationon registeringandthe scopeof RedHat's technicalsupportofferings,seeAp-
pendixC.

1.1.3. No Boxed Set? No Problem!

Of course not everyonepurchases RedHat Linux boxed set. It is entirely possibleto install Red
HatLinux usinga CD createdby anothercompary, or evenvia FTPR In thesecasesyou mayneedto
createoneor morediskettesto getstarted.

For informationon downloadingandinstalling RedHat Linux, referto:
http://www.redhat.co m/downloa d/h owt o_downlo ad. html

For peoplenstallingRedHatLinux from aCD-ROM notfrom RedHat,youmayneedabootdiskette
(alsoreferredto asabootdisk), or if you areusinga PCMCIA device duringtheinstallation(suchas
alaptop),PCMCIA bootdisks.Youmayalsobeableto starttheinstallationdirectly from theCD. We
will discusghis in moredetailwhenwe outline the variousinstallationmethods For informationon
makingdiskettes,seeSectionl.4.2

1.2. Is Your Hardware Compatib le?

Hardwarecompatibilityis particularlyimportantif you have anoldersystemor asystemnthatyou built
yourself.RedHat Linux 7.3 shouldbe compatiblewith mosthardwarein systemshatwerefactory
built within thelasttwo years.However, hardwarespeci cationschangealmostdaily, soit is hardto
guarante¢hatyour hardwarewill be 100%compatible.

Themostrecentlist of supportechardwarecanbefoundat:

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

1.3. Do You Have Enough Disk Space?

Nearly every modern-dayperatingsystem(OS)useddiskpartitions andRedHatLinux is no excep-
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 basicconceptsyeadAppendixE
beforeproceeding.
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If RedHatLinux will shareyour systemwith anothelOS,youwill needto make sureyou have enough
availabledisk spaceon your harddrive(s)for this installation.Referto AppendixG for instructions
on creatinga dualbootsystem.

Thedisk spaceusedby RedHat Linux mustbe separatérom the disk spaceusedby otherOSesyou
may have installedon your system suchasWindows, OS/2,or even a differentversionof Linux. At
leasttwo partitions(/ andswap) mustbe dedicatedo RedHat Linux.

Beforeyou startthe installationprocesspneof thefollowing conditionsmustbe met:

- Yourcomputemusthave enoughunpartitioned disk spacefor theinstallationof RedHat Linux.

+ Youmusthave oneor morepartitionsthatmay be deleted therebyfreeingup enoughdisk spaceto
install RedHat Linux.

1.3.1. Installation Disk Space Requirements

Note

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

Workstation
A workstationinstallation,installing either GNOME? or KDE?, requiresat least1.5 GB of free
spaceChoosingbothGNOME andKDE requiresatleast1.8 GB of freedisk space.

Sener

A senerinstallationrequiresl.3GB for aminimalinstallationwithout X (thegraphicalerviron-
ment),atleastl.4GB of freespacéf all component¢§packagegroups)otherthanX areinstalled,
andatleast2.1 GB to install all packageéncludingGNOME andKDE.

Laptop

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

Custom

A Custominstallationrequires350 MB for a minimal installationand at least3.7 GB of free
spacsdf every packages selected.

1. Unpartitioneddisk spacemeansthat availabledisk spaceon the harddrive(s)you areinstallingto hasnot
beendivided into sectionsfor data.Whenyou partition a disk, eachpartitionwill behae like a separatedisk

drive.
2. Acronym for GNU Network ObjectModel Environment.GNOME is partof the GNU projectandpartof the

opensourcemovement.GNOME is a Windows-like desktopsystemandis not dependenbn ary onewindow
managerThe main objective of GNOME is to provide a userfriendly suite of applicationsandan easy-to-use

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

Linux andUNIX workstationsandit is partof the opensourcemovement.
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If you are not surethat you meettheseconditions,or if you wantto know how to createfree disk
spacefor your RedHat Linux installation pleasereferto AppendixE.

1.4. Can You Install Using the CD-ROM?
Thereareseveralmethodghatcanbeusedto install RedHat Linux.

Installingfrom a CD-ROM requiresthatyou have purchased RedHat Linux 7.3 boxed set,or you
have a RedHat Linux CD-ROM, andyou have a CD-ROM drive. Most nev computerswill allow
bootingfrom the CD-ROM. If your systemwill supportbootingfrom the CD-ROM, it is aneasyway
to beggin alocal CD-ROM installation.

YourBIOS mayneedto bechangedo allow bootingfrom your CD-ROM drive. For moreinformation
abouteditingyour BIOS, seeSection3.3.1

1.4.1. Alternative Boot Methods
If youcannotbootfrom the CD-ROM drive, thefollowing alternatve bootmethodsarealsoavailable:

Local Boot Disk

If you needa local bootdisK, you mustcreateit. Thelocal bootdiskimage le, bootimg , is
locatedin theimages directoryon your RedHat Linux CD-ROM. Referto Section1.4.2 for
moreinformationon makinga bootdisk.

PCMCIA BootDisks

YoumayneedPCMCIAbootdisksif you areusinga PCMCIA device to install RedHat Linux.
If youneedPCMCIA bootdisks,you mustcreatethem.Referto Sectionl.4.2for thoseinstruc-
tions.

Thefollowing checklistcanhelpyou determinef youwill needto createPCMCIA bootdisks:

» Youwill installRedHat Linux from aCD-ROM, andyour CD-ROM drive is attachedo your
computerthrougha PCMCIA card.

+ Youwill usea PCMCIA network adapteduringtheinstallation.

The PCMCIA bootdisk image les, pcmcia.img andpcmciadd.img , arelocatedin theim-
ages directoryonyour RedHat Linux/x86 CD-ROM. Referto Sectionl.4.2for moreinforma-
tion on makinga bootdisk.

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 bootdisk canbe a disketteyou createdo boot (or start)the installationprogram,or it canbe a diskette
you createduring the installationprocesshat can later be usedto boot the operatingsystem.Normally, your
computerbootsfrom a harddisk, but if the harddisk is damagedyou 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 animage le; for example,you may needto use updated
disketteimagesobtainedrom the RedHat Linux erratapage:

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

Animage le containsanexactcopy (or image)of adiskette’s contentsSincea diskettecontainsle
systeminformationin additionto the datacontainedin les, the contentsof the image le are not
usableuntil they have beenwritten to a diskette.

To start,you will needa blank, formatted,high-density(1.44MB), 3.5-inchdiskette. You will need
accesgo a computemwith a 3.5-inchdiskettedrive. The computemustbe ableto run eitheran MS-
DOSprogramor thedd utility foundon mostLinux-like operatingsystems.

The images directory on your Red Hat Linux CD-ROM containsthe boot imagesfor Red Hat
Linux/x86 . Onceyou have selectedthe properimage (suchas boot.img for a CD-ROM-based
installationor bootnet.img  for a network installation),transfertheimage le ontoadisketteusing
oneof thefollowing methods.

1.4.2.1. Using the rawrite  Utility

To male adisketteusingMS-DOS,usetherawrite  utility includedontheRedHatLinux CD-ROM
in the dosutils  directory First, label a blank, formatted3.5-inch diskette appropriately(suchas
"Boot Disk" or "UpdatesDisk"). Insertit into the diskettedrive. Then,usethe following commands
(assuming/our CD-ROM is drive d: ):

[oR) 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 disketteimage;enterthe directoryand nameof the
imageyou wish to write (for example,..\images\boot.img ). Thenrawrite  asksfor a diskette
drive to write theimageto; entera: . Finally, rawrite  asksfor con rmation thataformatteddiskette
is in the drive you have selected After pressing[Enter] to con rm, rawrite  copiesthe image le
ontothediskette.If you needto make anotherdiskette,label that diskette,andrun rawrite  again,
specifyingthe appropriatemage 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 male adisketteunderLinux (or ary otherLinux-like operatingsystem)you musthave permission
to write to thedevice representing 3.5-inchdiskettedrive (known as/dev/fd0  underLinux).

First, label a blank, formatteddiskette appropriately(suchas"Boot Disk" or "UpdatesDisk"). Insert
it into the diskette drive (but do not issuea mount ° command) After mountingthe Red Hat Linux

CD-ROM, changeo thedirectorycontainingthe desiredmage le, andusethefollowing command
(changinghe nameof theimage le anddiskettedevice asappropriate):

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

To make anotheriskette,labelthatdiskette,andrun dd again,specifyingthe appropriatemage le.

1.5. Which Installation Class is Best For You?

Usually Red Hat Linux is installedon its own disk partition or setof partitions,or over another
installationof Linux.

AWarning

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

RedHatLinux provides ve differentclassesor types,of installations:

Workstation

A workstationinstallationis mostappropriatef you arenew to theworld of Linux, andwould
liketo giveit atry. A workstationinstallationwill createa systermfor your homeor desktopuse.
A graphical Windows-like ervironmentwill beinstalled.

Sener
A sener installationis mostappropriatdf you would like your systemto functionasa Linux-
basedsener, andyou do notwantto heavily customizeyour systemcon guration.

Laptop

A laptopinstallationhasbeendesignedo male installingRedHat Linux onlaptopseveneasier
Muchlike aworkstationinstallation it will make sureyouhave theappropriatgpackageseeded,
aswell asoffer you anautomatednstallationervironment.

5. Whenyou mounta oppy or CD-ROM, you make that device's contentsavailableto you. Seethe Of cial
RedHat Linux GettingStartedGuidefor moreinformation.
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Custom

A custominstallationallows youthegreateste xibility duringyourinstallation.Youchooseyour

bootloader which packageyou want,andmore.Custominstallationsaremostappropriatefor

thoseuseramorefamiliarwith RedHatLinux installationsandfor thoseafraidof losingcomplete
e xibility.

Upgrade

If you alreadyhave a versionof Red Hat Linux (4.2 or greater)running on your systemand
you want to quickly updateto the latestpackagesnd kernelversion,thenan upgradeis most
appropriatdor you.
Theseclassegive you the optionof simplifying theinstallationprocesgwith somepotentialfor loss
of con guration e xibility), or retaining e xibility with a slightly morecomple installationprocess.
Next, take a detailediook at eachclass,soyou canseewhich oneis right for you.

1.5.1. Workstation Installations

Most suitablefor new users the workstationinstallationwill install your choiceof the GNOME or
KDE desktopenvironments or both,andthe X Window System(thegraphicalsoftwareonwhichthe
desktopervironmentsarebased).

Below arethe minimumrecommendedisk spacerequirementsor a workstationinstallationwhere
only onelanguaggsuchasEnglish)will beinstalled.

- WorkstationchoosingGNOME or KDE : 1.5GB
- Workstationchoosingooth GNOME andKDE, andgames1.8 GB

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

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.® 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 youchooseautomatigpartitioning,a workstationinstallationwill createthefollowing partitions:

Thesizeof theswap partitionis determinedy theamountof RAM in your systemandtheamount
of spaceavailable on your harddrive. For example,if you have 128 MB of RAM thenthe swap
partitioncreatedcanbe 128MB — 256 MB (twice your RAM), dependingn hov muchdisk space
is available.

- A 50MB partitionmountedas/boot in whichtheLinux kernelandrelated les reside.

- A root partitionmountedas/ in which all other les arestored(the exact sizeof this partitionis
dependenbnyour availabledisk space).

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 senerinstallationis mostappropriateor youif youwould like your systento functionasaLinux-
basedsener, andyou do notwantto heavily customizeyour systemcon guration.

Below arethe minimum recommendedlisk spacerequirementdor a sener installationwhereonly
onelanguaggsuchasEnglish)will beinstalled.

- Sener (minimum,no graphicalinterface):1.3GB
- Sener (choosingeverything,no graphicalinterface):1.4 GB
- Sener (choosingeverything, GNOME andKDE): 2.1GB

If you planto chooseall group packagesaswell asselectadditionalindividual packagesyou may
wantto allow yourself2.3 GB or moreof disk space.

Duringthesenerinstallation the X Window Systenis notcon guredandno GUI will beloadedwhen
the systemboots,unlessyou chooseo install the appropriatepackagesluring packageselection.

1.5.2.1. What a Server Installation Will Do

+ Thesizeof theswappartitionis determinedy theamountof RAM in your systemandtheamount
of spaceavailable on your harddrive. For example,if you have 128 MB of RAM thenthe swap
partitioncreateccanbe 128 MB - 256 MB (twice your RAM), dependingon how muchdisk space
is available.

- A 384MB root partitionmountedas/ .

+ A partition mountedas/usr (the exactsizeof this partitionis dependenbn your available disk
space).

+ A partitionmountedas/home (the exactsizeof this partitionis dependentn your availabledisk
space).

« A 256MB partitionmountedas/var .
- A 50MB partitionmountedas/boot in whichtheLinux kernelandrelated les arekept.

Thisdisk partitioningschemeesultsin areasonablye xible le systemcon gurationfor mostsener
tasks.

1.5.3. Laptop Installations

Thelaptopinstallationwill installyourchoiceof the GNOME or KDE desktopernvironments(or both)
andthe X Window System.

Below arethe minimum recommendedisk spacerequirementdor a laptopinstallationwhereonly
onelanguaggsuchasEnglish)will beinstalled.

- LaptopchoosingGNOME or KDE: 1.5GB
+ LaptopchoosingpbothGNOME andKDE: 1.8 GB

If you planto chooseall packagegroups(for example, GNOME is a groupof packages)aswell as
selectadditionalindividual packagesyou maywantto allow yourself1.7 GB or moreof disk space.
If you provide this extra spaceyouwill have roomfor additionaldata,if needed.
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1.5.3.1. What a Laptop Installation Will Do
If you chooseautomaticpartitioning,a laptopinstallationwill createthefollowing partitions:

Thesizeof theswap partitionis determinedy theamountof RAM in your systemandtheamount
of spaceavailable on your harddrive. For example,if you have 128 MB of RAM thenthe swap
partitioncreatecdcanbe 128 MB - 256 MB (twice your RAM), dependingon hov muchdisk space
is available.

- A 50MB partitionmountedas/boot in whichtheLinux kernelandrelated les reside.

- A root partitionmountedas/ in which all other les arestored(the exact sizeof this partitionis
dependenbnyour availabledisk space).

Note

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

1.5.4. Custom |Installations

The custominstallationallows you the most e xibility duringyour installation.The workstationand
sener installationsautomaticallygo throughthe installationprocessfor you and omit certainsteps.
During a custominstallation,you have completecontrol over the packageshatwill be installedon
your system.

Therecommendedisk spacerequirements$or a custominstallationareasfollows:

+ Custom(minimum):350MB
« Custom(choosingeverything):3.7 GB

1.5.4.1. What a Custom Installation Will Do

As you might guessfrom the name,a custominstallationputsthe emphasi®on e xibility. You have
completecontrolover which packagesvill beinstalledonyour system.

If youchooseautomatigpartitioning,a custominstallationwill createthefollowing partitions:

Thesizeof theswap partitionis determinedy theamountof RAM in your systemandtheamount
of spaceavailable on your harddrive. For example,if you have 128 MB of RAM thenthe swap
partitioncreateccanbe 128 MB - 256 MB (twice your RAM), dependingn how muchdisk space
is available.

- A 50MB partitionmountedas/boot in whichtheLinux kernelandrelated les reside.

- A root partitionmountedas/ in which all other les arestored(the exact sizeof this partitionis
dependenbnyour availabledisk space).

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 notdeleteary existing data.The installationprogram
updateshemodularkernelandall currentlyinstalledsoftwarepackagesSeeChapter3 andAppendix
A for thoseinstructions.



Qredhat Chapter 2.

Hardware Information and System
Requirements Tables

This chaptemprovidesinstructionsfor learningaboutyour hardwareanda systemrequirementsable
whichwill helpyou keepa recordof your currentsystemsettingsandrequirements.

2.1. Learning About Your Hardware with Windo ws

If your computeris alreadyrunningWindows 9x, you canusethe following stepsto getadditional
con gurationinformation:

System Properties [ 7] x]

| Device Manager | Hardwsre Profies | Performance |

System:
Microsoft \windows 95
4.00 350 B
L]
n Registered to:
= User.
Compary

Computes
Pentiumii]
S20ME Rt

Cancel

Figure 2-1. Windows 9x SystemProperties

+ In Windows, click on the My Computer icon using the secondarynormally the right) mouse
button.A pop-upmenushouldappear

- SelectProperties The SystemPropertieswindow shouldappearNotetheinformationlisted un-
derComputer — in particulartheamountof RAM listed.

« Click onthe Device Manager tah Youwill thenseeagraphicalrepresentationf your computers
hardwarecon guration. Make surethe View devicesby type radiobuttonis selected.

At this point,you caneitherdouble-clickon theiconsor single-clickon theplussign+ to look ateach
entryin moredetail. Look underthefollowing iconsfor moreinformation:
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System Properties [ 7] x]

General | Devioe Manager | Hardware Profies | Parformanse |

& Wiew devices by typs € View devices by sonnection

Disk drives
Display adapters

3 Cinus Logic 5446 PCI

2y Floppy disk contallers

2 Hard disk controllers

Keyboard

[ bonitor

Mouse

[ H§ Network adapters

B 4 Other devices

® - Ports (COM & LPT]

i é Sound, video and game contrallers
8] System devices

-

- [

e

Popetes | Fefesh | Rewove | it |

Cancel

Figure 2-2. Windows 9x SystemProperties

- Disk drives— thetype (IDE or SCSI)of harddrive will befoundhere.(IDE driveswill normally
includetheword "IDE," while SCSldriveswill not.)

+ Hard disk controllers — informationaboutyour harddrive controller
« CDROM — informationaboutary CD-ROM drivesconnectedo your computer

Note

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

- Mouse— thetype of mousepresenbnyour computer

Display adapters— if youareinterestedn runningthe X Window Systemyou shouldwrite down
theinformationyou nd here.

- Sound,videoand gamecontrollers — if yourcomputethassoundcapabilitiesyouwill nd more
informationaboutthemhere.

« Network adapters— informationon your computers network card(if you have one).

« SCSil controllers — if your computerusesSCSlperipheralsyouwill nd additionalinformation
onthe SCSicontrollerhere.

This methodis nota completesubstitutefor openingyour computers caseandphysicallyexamining
eachcomponentHowever, in mary casest canprovide sufcient 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,you canusethefollowing stepsto getadditional
con gurationinformation:

Figure 2-3. Windows 2000SystemProperties

+ In Windows, click on the My Computer icon using the secondarynormally the right) mouse
button.A pop-upmenushouldappear

- SelectProperties The SystemPropertieswindov shouldappearNotetheinformationlisted un-
derComputer — in particulartheamountof RAM listed.

« Click ontheHardwaretah Youwill thenseeyour computer$ hardwarecon gurationoptions.

Figure 2-4. Windows 2000SystemProperties— Hardware
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« Click onthe Device Manager tah Youwill thenseeagraphicalrepresentationf your computers
hardwarecon guration. Make surethe View devicesby type radiobuttonis selected.

At this point,you caneitherdouble-clickon theiconsor single-clickon theplussign+ to look ateach
entryin moredetail. Look underthefollowing iconsfor moreinformation:

Figure 2-5. Windows 2000SystemProperties

- Disk drives— thetype (IDE or SCSI)of harddrive will befoundhere.(IDE driveswill normally
includetheword "IDE," while SCSldriveswill not.)

- Hard disk controllers — informationaboutyour harddrive controller
- CDROM — informationaboutary CD-ROM drivesconnectedo your computer
« Mouse— thetype of mousepresenbn your computer

- Display adapters— if youareinterestedn runningthe X Window Systemyou shouldwrite down
theinformationyou nd here.

- Sound,videoand gamecontrollers — if yourcomputethassoundcapabilitiesyouwill nd more
informationaboutthemhere.

+ Network adapters— informationon your computers network card(if you have one).

« SCSilcontrollers — if yourcomputerusesSCSlperipheralsyouwill nd additionalinformation
onthe SCSicontrollerhere.

This methodis nota completesubstitutefor openingyour computers caseandphysicallyexamining
eachcomponentHowever, in mary casest canprovide sufcient informationto continuewith the
installation.

2.2. Recording Your System's Hardware

Enterinformationaboutyour systemin the table provided as a handyreferenceto help male your
RedHat Linux installationgo moresmoothly

hard drive(s) type,label,
size;ex: IDE hda=1.2GB
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partitions mapof
partitionsandmount
points;ex:
/dev/hdal=/home ,
/dev/ihda2=/ (Il thisin
onceyou know wherethey
will reside)

memory amountof RAM
installedon your system;
ex: 64MB, 128MB

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

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

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

mousetype,protocol,and
numberof buttons;ex:
generic3 buttonPS/2
mouseMouseMan?2
buttonserialmouse

monitor. make, model,and
manugcturer

speci cations;ex:
OptiquestQ53,ViewSonic
G773

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

soundcard: male, chipset
andmodelnumber;ex: S3
SonicMbes,SoundBlaster
32/64AWE

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

netmaskfour numbers,
separatedby dots;ex:
255.255.248.0
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gatevay IP address four
numbersseparatethy
dots;ex: 10.0.2.245

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

domainname thename
givento your organization;
ex: RedHat's would be
redhat.com

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

Table 2-1. SystemRequirementsTable

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



Chapter 3.
Installing Red Hat Lin ux

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

« Gettingfamiliar with theinstallationprograms userinterface

- Startingtheinstallationprogram

- Selectinganinstallationmethod

- Con guration stepsduringtheinstallation(languagekeyboard,mousegtc.)
- 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 userinterface (GUI) before,you will be familiar with this process;
simply useyour mouseto navigate the screens;'click” buttons,or entertext elds. You canalso
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 Virtual Consoles

TheRedHatLinux installationprogramoffers morethanthe dialogboxesof theinstallationprocess.
Several differentkinds of diagnostionessageareavailableto you, in additionto providing a way to
entercommanddrom ashellprompt.Theinstallationprogramdisplaysthesemessagesn ve virtual
consolesamongwhich you canswitchusinga singlekeystroke combination.

Thesevirtual consolescanbe helpful if you encountera problemwhile installing Red Hat Linux .
Messageslisplayedon the installationor systemconsolescanhelp pinpointa problem.Pleasesee
Table3-1 for alisting of thevirtual consoleskeystrolesusedto switchto them,andtheir contents.

Generallythereis noreasorto leave thedefault consolgvirtual console#7) unlessyou areattempting
to diagnosenstallationproblems.
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Console Keystr okes Contents

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

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

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

4 [Ctrl)-[Alt]-[F4] system-relatethessages

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

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

Table 3-1. Console Keystrokes,and Contents

3.2. The Text Mode Installation Program User Interface

The RedHat Linux text modeinstallationprogramusesa screen-baseihterfacethatincludesmost
of theon-screerfwidgets"commonlyfoundon graphicaluserinterfaces Figure3-1, andFigure3-2,
illustratethe screengou will see.

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

Hereis alist of themostimportantwidgetsshavn in Figure3-1, andFigure3-2:

- Windowv — windows (usually referredto asdialogs in this manual)will appearon your screen
throughoutheinstallationprocessAt times,onewindonv mayoverlayanotherin thesecasesyou
canonly interactwith thewindow ontop. Whenyou are nished in thatwindow, it will disappear
allowing youto continueworkingin thewindow underneath.

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

- Checkbox— checkbogs allow you to selector deselecta feature.The box displayseither an
asterisk(selected)pr a spacg(unselected)Whenthe cursoris within a checkboxpressSpacelto
selectanunselectedeatureor to deselect selectedeature.

- Text widget— text widgetsareregionsof the screerfor the displayof text. At times,text widgets
may also containotherwidgets,suchas checkbogs. If a text widget containsmore information
thancanbe displayedin the spaceresered for it, a scroll bar appearsif you positionthe cursor
within the text widget, you canthen usethe [Up] and [Down] arron keys to scroll throughall
theinformationavailable.Your currentpositionis shavn on the scroll barby a# characterwhich
movesup anddown the scroll barasyou scroll.

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

Cursor— althoughnot awidget,the cursoris usedto select(andinteract)with aparticularwidget.
As thecursoris movedfrom widgetto widget, it maycausehewidgetto changecolor, or youmay
only seethe cursoritself positionedn or next to thewidget.In Figure3-1, the cursoris positioned
onthe OK button.Figure3-2, shavs the cursoron the Edit button.

3.2.1. Using the Keyboar d to Navigate

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

To "press"a button, positionthe cursorover the button (using[Tab], for example)andpressSpace]
or [Enter]. To selectanitem from alist of items,move the cursorto the item you wish to selectand
presgEnter]. To selectanitem with a checkboxmove the cursorto the checkboxandpressSpace]
to selectanitem. To deselectpresgSpacela secondime.
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PressindF12] acceptshe currentvaluesandproceedso the next dialog;it is equivalentto pressing
the OK button.

@Caution

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

3.2.2. Displaying Online Help

Oncetheinstallationprogramis loadednto memory you canobtaininformationabouttheinstallation
processandoptionsby pressindF1] through[F6]. For example presgF2] to seegenerainformation
abouttheonlinehelpscreens.

3.3. Starting the Installation Program

To starttheinstallation,youmust rst boottheinstallationprogram Pleasenake sureyou have all the
resourcegouwill needfor theinstallation.If you have alreadyreadthroughChapterl , andfollowed
theinstructionsyou shouldbereadyto 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

Youcanbootthe RedHatLinux installationprogramusingary oneof thefollowing media(depending
uponwhatyour systemcansupport):

- BootableCD-ROM — Your machinesupportsa bootableCD-ROM drive andyou wantto perform
alocal CD-ROM installation.

Localbootdisk— Yourmachinewill notsupportabootableCD-ROM andyouwantto install from
alocal CD-ROM or aharddrive.

- Networkbootdisk— Useanetwork bootdiskto installvia NFS,FTR andHTTP.

+ PCMCIAbootdisks— Use PCMCIA boot diskswhenyou needPCMCIA support,but your ma-
chinedoesnot supportbootingfrom the CD-ROM drive or if you needPCMCIA supportin order
to make useof the CD-ROM drive on your system.The PCMCIA boot disks canbe usedfor all
installationmethodqCD-ROM, harddrive, NFS,FTR, andHTTP).

To createa bootdisk, referto Sectionl.4.2

Insertthe bootdisk into your computers rst diskettedrive andreboot(or bootusingthe CD-ROM,
if yourcomputersupportsootingfrom it). Your BIOS settingsmayneedto be changedo allow you
to bootfrom the disketteor CD-ROM.
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@

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

As you boottheinstallationprogram be awareof two issues:

- Onceyou seetheboot: prompt,theinstallationprogramwill automaticallybegin if you take no
actionwithin the rst minute.To disablethis feature pressoneof thehelpscreerfunctionkeys.

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

Normally, you only needto presgEnter] to boot. Watchthe bootmessage® seeif the Linux kernel
detectsyour hardvare.If your hardvareis properlydetectedpleasecontinueto the next section.If it
doesnot properlydetectyour hardware,you may needto restarttheinstallationin expertmode.

3.3.1.1. Additional Boot Options

While it is easiesfor a userto bootfrom CD-ROM andperforma graphicalinstallation,sometimes
there are installation scenarioswhere booting in a different mannermay be needed.This section
discussesadditionbootoptionsavailablefor RedHat Linux.

- If youarehaving troublebootinginto the graphicalinstallationprogram,you cantry to bootusing
theno framehuffer (nofo ) bootoption.

At thebootcommandenterthefollowing:
boot:  nofb

This optionallows you to usethe graphicalinstallationprogramwithout usinga framehuffer.

- If you do notwish to performa graphicalinstallation,you canstarta text modeinstallationusing
thefollowing bootcommand:
boot:  text

- ISO imagesnow have an md5sumembeddedn them. To testthe checksumintegrity of an1SO
image,attheinstallationbootprompt,type:
boot: linux  mediacheck

Theinstallationprogramwill promptyou to inserta CD or selectan SO imageto test,andselect
OK to performthe checksunoperation.This checksunmpperationcanbe performedon ary Red
Hat Linux CD anddoesnot have to be performedin a speci c order (for example,CD #1 does
not have the bethe rst CD you verify). It is stronglyrecommendedb performthis operationon

ary RedHatLinux CD thatwascreatedrom downloaded SO imagesThis procedurevorkswith

CD-basednstallationsandharddrive andNFSinstallationsusinglSO images.
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- If the installationprogramdoesnot properly detectyour hardware, you may needto restartthe
installationin expertmode.Enterexpertmodeusingthe following bootcommand:
boot: linux  noprobe

For text modeinstallationsuse:
boot: text noprobe

Expertmodedisableamosthardware probing,andgivesyou the option of enteringoptionsfor the
driversloadedduringtheinstallation.

Note

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

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

For text modeinstallationsuse:
boot: linux text console=  device

In theabore command, device shouldbethe device you areusing(suchasttySOor ttyS1).
For example linux  console=ttyS0,115200n8

3.3.1.2. Kernel Options

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

boot: linux mem=128M

For text modeinstallationsuse:

boot: linux text mem=128M

After enteringary options,presgEnter]to bootusingthoseoptions.

If you needto specify boot 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

The RedHat Linux CD-ROM canbe bootedby computershatsupportbootableCD-ROMs. Not all
computerssupportthis feature,soif your systemcannotboot from the CD-ROM, thereis oneother
way to starttheinstallationwithout usinga bootdisk. Thefollowing methodis speci ¢ to x86-based
computeronly.

If youhave MS-DOSinstalledonyour systemyoucanbootdirectly from the CD-ROM drive without
usinga bootdisk. To do this (assuming/our CD-ROM is drive d: ), usethefollowing commands:

C:\ d:
D:\ cd \dosutils
D:\dosutils autoboot.bat
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Thismethodwill notwork if runin aDOSwindow — the autoboot.bat le mustbeexecutedwith
DOSastheonly operatingsystem.In otherwords,Windows cannotbe running.

If your computercannotbootdirectly from CD-ROM (andyou cannotusea DOS-basediutoboot),
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 andthe RedHat Linux CD-ROMSs, you canusethis method.You
will needabootdisk or abootableCD-ROM. PCMCIA bootanddriver disksmayalsobeused.
Referto Section3.5, for CD-ROM installationinstructions.

HardDrive

If you have copiedthe RedHat Linux ISO imagesto alocal harddrive, you canusethis method.
You will needa bootdisk. PCMCIA bootanddriver disksmay alsobe used.Referto Section
3.6, for harddrive installationinstructions.

NFSImage

If you areinstallingfrom an NFS sener usinglSO imagesor a mirrorimageof RedHat Linux,
you canusethismethod.Youwill needanetwork bootdisk. PCMCIA bootanddriver disksmay
alsobe used.Referto Section3.8, for network installationinstructions.Pleasenote that NFS
installationsmayalsobe performedn GUI mode.

FTP

If you areinstallingdirectly from an FTP sener, usethis method.Youwill needa network boot
disk. PCMCIA bootanddriver disksmayalsobeused Referto Section3.9, for FTPinstallation
instructions.

HTTP

If you are installing directly from an HTTP (Web) sener, usethis method.You will needa
network bootdisk. PCMCIA bootanddriver disksmay alsobe used.Referto Section3.1Q 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 install RedHat Linux from a CD-ROM, choosethe CD-ROM optionfrom the bootloaderscreen
andselectOK. Whenprompted,insertthe RedHat Linux CD into your CD-ROM drive (if you did
notbootfrom the CD-ROM). OncetheCD is in the CD-ROM drive, selectOK, andpresgEnter].

Theinstallationprogramwill thenprobeyour systemandattemptto identify your CD-ROM drive. It
will startby lookingfor anIDE (alsoknown asanATAPI) CD-ROM drive. If found,youwill continue
to the next stageof theinstallationprocesgseeSection3.12).

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 notdetectedyouwill beasledwhattype of CD-ROM drive you have. Choose
from thefollowing types:

SCSI

Selectthis if your CD-ROM drive is attachedo a supportedSCSladapterthe installationpro-
gramwill thenaskyou to choosea SCSldriver. Choosethe driver thatmostcloselyresembles
your adapter You may specify optionsfor the driver if necessaryhowever, mostdrivers will
detectyour SCSladapteautomatically

Other

If your CD-ROM drive is neitheran|DE nora SCSI,it is another. Soundcardswith proprietary
CD-ROM interfacesaregoodexamplesof this type of CD-ROM. Theinstallationprogramwill
display a list of drivers for supportedCD-ROM drives — choosea driver and, if necessary
specifyary driver options.lIt is recommendethatyou usetheoldcdrom.img  image le

@

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

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

If you have anIDE (ATAPI) CD-ROM, but the installationprogramfailsto nd your IDE (ATAPI)

CD-ROM and asksyou what type of CD-ROM drive you have, try the following boot command.
Restartthe installation,and at the boot: promptenterlinux  hdX=cdrom . Replacethe X with

oneof the following letters,dependingon the interface the unit is connectedo, and whetherit is

con guredasmasteror slave (alsoknown asprimaryandsecondary):

- a— rst IDE controller master
- b — rst IDE controller slave
- ¢ — secondDE controller master
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- d — secondDE controller slave

If youhave athird and/orfourth controller continueassignindettersin alphabeticabrder 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 the ISO (or CD-ROM) imagegatherthancopying anentire
installationtree. After placingthe requiredISO images(the binary RedHat Linux CD-ROMs) in a
directory chooseto install from the harddrive. You will then point the installationprogramat that
directoryto performtheinstallation.

Verifying thattheISOimagesareintactbeforeyou attemptaninstallationwill helpto avoid problems
thatare often encounterediuring a harddrive installation.To verify the ISO imagesareintact prior
to performingan installation,usean md5sum program(mary md5sum programsare available for
variousoperatingsystems)An md5sum programshouldbe availableon the samesener asthe ISO
images.

Note

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

boot: linux  mediacheck

The SelectPartition screen(Figure3-3) appliesonly if you areinstallingfrom a disk partition (that
is, if you selectedHard Drive in the Installation Method dialog). This dialog allows you to name
thedisk partitionanddirectoryfrom which you areinstalling RedHat Linux.

Enterthedevice nameof thepartitioncontainingtheRedHatISOimagesThereis alsoa eld labeled
Directory holding images If the SO imagesarenotin theroot directoryof thatpartition,enterthe
pathto thelSOimages(for example,if thelSO imagesarein /test/new/RedHat  , youwould enter
ftestinew ).

After you have identi ed thedisk partition,you will next seethe Welcomedialog.
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Figure 3-3. SelectingPartition Dialog for Hard Drive Installation

3.7. Preparing for a Network Installation

If youareperforminga network installationandhave bootedfrom abootdisk with thebootnet.img
image,the Con gur e TCP/IP dialog appearsfor an explanationof this dialog, go to Section3.22
andthenreturnhere.

3.7.1. Setting Up the Server

Becausethe Red Hat Linux 7.3 installation programis capableof installing Red Hat Linux from
multiple CD-ROMs, if you intendto supportNFS, FTR, 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 adirectoryyou createsuchas/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 adirectoryyou createsuchas/export/7.3/
« umount /mnt/cdrom

+ Next, malke /location/of/disk/space accessibl¢o theinstallationprogram(for example ex-
portingit for NFSinstallations)y editingthe/etc/exports le andaddingtheline:
/location/of/disk/space *(ro)

Finally, runthefollowing commando make /location/of/disk/space availableasread-only
to eachsystemto mount:
Isbin/service nfs reload
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If you arenot surehow to do this, referto the Of cial RedHat Linux CustomizatiorGuideandthe
Ofcial RedHat Linux RefeenceGuidefor moreinformation.

3.7.1.1. Using ISO Images for NFS Installs

NFS installationscanuselSO (or CD-ROM) imagesratherthancopying an entireinstallationtree.

After placingthe requiredISO images(the binary RedHat Linux CD-ROMs) in a directory choose
toinstall via NFS.Youwill thenpointtheinstallationprogramat thatdirectoryto performtheinstal-

lation.

Verifying thatthe SO imagesareintactbeforeyou attemptaninstallationwill helpto avoid problems
thatareoftenencountereduringanNFSinstallation.To verify thelSOimagesareintactprior to per

forming aninstallation,usean md5sumprogram(mary md5sumprogramsareavailablefor various
operatingsystems)An md5sum programshouldbe availableon the samesener asthelSO 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  existsin thedirectoryfrom which you install, thenit will
be usedfor Anaconda updatesReferto the le install-methods.txt in the anaconda RPM
packagefor detailedinformation on the variouswaysto install Red Hat Linux, aswell ashow to
applyAnacondaupdates.

3.8. Installing via NFS

TheNFSdialog(Figure3-4) appliesonly if youareinstallingfrom anNFSsener (if youbootedfrom
anetwork or PCMCIA bootdisksandselectedNFS Imagein thelnstallation Method dialog).

Figure 3-4.NFS SetupDialog
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Enterthe fully-quali ed domainnameor IP addresof your NFS sener. For example,if you arein-
stallingfrom ahostnamedeastcoast  in thedomainredhat.com , entereastcoast.redhat.com
in theNFS Sever eld.

Next, enterthenameof the exporteddirectory If youfollowedthesetupdescribedn Section3.7, you
would enterthedirectory/location/of/disk/space/ which containgheRedHat directory

If theNFSseneris exportingamirror of theRedHatLinux installationtree,enterthedirectorywhich
containgheRedHat directory (If youdonotknow thisdirectorypath,askyoursystemadministrata)

For example,if your NFS sener containsthe directory /mirrors/redhat/i386/RedHat , enter
/mirrors/redhat/i386

If the NFS sener is exporting the ISO imagesof the RedHat Linux CD-ROMs, enterthe directory
which containghelSOimages.

Next youwill seethe Welcomedialog.

3.9. Installing via FTP

TheFTPdialog(Figure3-5) appliesonly if youareinstallingfrom anFTPsener (if youselected=TP
in theInstallation Method dialog). This dialogallows youto identify the FTP senerfrom whichyou
areinstallingRedHat Linux.

Enterthe nameor IP addresf the FTP site you areinstalling from, andthe nameof the directory
containingthe RedHat installation les for your architectureFor example,if the FTP site contains
thedirectory/mirrors/redhat/i386/RedHat , enter/mirrors/redhat/i386

Figure 3-5. FTP SetupDialog

If everythinghasbeenspeci ed properly a messagdox appearsndicating that base/hdlist is
beingretrieved.

Next youwill seethe Welcomedialog.

@

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

discl/ , disc2/ , disc3/
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3.10. Installing via HTTP

TheHTTP dialog (Figure3-6) appliesonly if you areinstallingfrom anHTTP sener (if you selected
HTTP in thelnstallation Method dialog). This dialogpromptsyou for informationaboutthe HTTP
sener from which you areinstallingRedHat Linux.

Enterthe nameor IP addres®f the HTTP site you areinstalling from, andthe nameof the directory
therecontainingthe RedHat installation les for your architecture For example,if the HTTP site
containsthedirectory/mirrors/redhat/i386/RedHat , enter/mirrors/redhat/i386

Figure 3-6.HTTP SetupDialog

If everythinghasbeenspeci ed properly a messagéox appearsndicating that base/hdlist is
beingretrieved.

Next youwill seethe Welcomedialog.

3.11. Welcome to Red Hat Linux

TheWelcomescreerdoesnotpromptyoufor ary input. Pleaseeadoverthehelptext in theleft panel
for additionalinstructionsandinformationon whereto registeryour Of cial RedHat Linux product.

Pleasenoticethe Hide Help button at the bottomleft cornerof the screenThe help screenis open
by default. If you do notwantto view the helpinformation,click on Hide Help to minimizethe help
portionof thescreen.

Click onthe Next buttonto continue.

3.12. Langua ge Selection

Using your mouse selectthe languageyou would preferto usefor theinstallationandasthe system
default (seeFigure3-7).
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Selectingthe appropriatelanguagewill also help tamget your time zone con guration later in the
installation.Theinstallationprogramwill try to de ne the appropriatdime zonebasedon whatyou
specifyonthis screen.

Onceyou selecttheappropriatdanguageclick Next to continue.

Figure 3-7.LanguageSelection

3.13. Keyboar d Con guration

Choosethe keyboardmodelthatbest ts your system(seeFigure 3-8). If you cannot nd an exact
match,choosehe bestGeneric matchfor your keyboardtype (for example,Generic 101-key PC).

Next, choosethe correctlayouttypefor your keyboard(for example,U.S. English).

Creatingspecialcharactersvith multiple keystrokes (suchasN, O, andC) is doneusing"deadkeys"
(alsoknown ascomposekey sequencespPeadkeys areenabledby default. If you do notwish to use
them,selectDisabledeadkeys

@

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 testyour keyboardcon guration,usetheblanktext eld atthebottomof thescreerto entertext.
Onceyou have madethe appropriateselectionsclick Next to continue.

@

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

Figure 3-8.Keyboard Con guration

@

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

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

Section  "InputDevice"

Identifier "Keyboard0"

Driver "keyboard"

Option "XkbRules"  "xfree86"

Option "XkbModel"  "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

Choosethe correctmousetype for your system.If you cannot nd anexactmatch,choosea mouse
typethatyou aresureis compatiblewith your system(seeFigure3-9).
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To determineyour mouses interface,follow the mousecablebackto whereit plugsinto your system
andusethe following diagramslf you areinstalling RedHat Linux on a laptopcomputerin most
caseghepointingdevice will bePS/2compatible.

If your mouses a serialmousethe portwill look similarto
If your mouses aPS/2mousethe portwill look similarto
If your mouses aUSB mousetheportwill look similarto

If yourmouses aAT (AdvancedTechnology)mousetheportwill look similarto .

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

@,

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

Figure 3-9. Mouse Con guration

If you have a PS/2or a bus mouse you do not needto pick a port anddevice. If you have a serial
mouse you shouldchoosehe correctport anddevice thatyour serialmouseis on.

The Emulate 3 Buttons checkboxallows you to useatwo-button mouseasif it hadthreebuttons.In
generalthe X Window Systenis easielto usewith athree-lttonmouself you selectthis checkbox,
you canemulatea third, "middle" button by pressingoothmousebuttonssimultaneously
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@

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 optionsare Workstation, Sewer,
Laptop, Custom, andUpgrade.

Figure 3-10.Choosinglnstall or Upgrade

To performanupgradepleaseeferto AppendixA.
For moreinformationaboutthe differentinstallationclassespleaseaeferto Sectionl.5.

3.16. Disk Partitioning Setup

Partitioning allows you to divide your harddrive into isolatedsectionswhereeachsectionbehaes
asits own harddrive. Partitioningis particularlyusefulif you run morethanoneoperatingsystem If
you arenot surehow you wantyour systemto be partitioned readAppendixE for moreinformation.

Onthis screenyou canchooseo performautomaticpartitioning,or manualpartitioningusing Disk
Druid or fdisk (seeFigure3-11).
Automaticpartitioningallows you to performaninstallationwithout having to partitionyour drive(s)

yourself.If you do notfeel comfortablewith partitioningyour systemijt is recommendethatyoudo
not chooseo partitionmanuallyandinsteadet theinstallationprogrampartitionfor you.
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To partition manually chooseeitherthe Disk Druid or fdisk (recommendedor expertsonly) parti-
tioning tool.

Figure 3-11.Disk Partitioning Setup

If youchoseto manuallypartitionusingDisk Druid, referto Section3.18
If you choseto manuallypartitionusingfdisk, referto Section3.19

3.17. Automatic Partitioning

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

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

- Remove all partitions on this system— selectthis option to remove all partitionson your
hard drive(s) (this includes partitions createdby other operating systemssuch 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 use existing free space— selectthis option to retainyour currentdata
andpartitions,assuming/ou have enoughfree spaceavailableon your harddrive(s).
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Figure 3-12. Automatic Partitioning

Usingyour mouse choosethe harddrive(s)on which you wantRedHat Linux to beinstalled.If you
have two or more hard drives, you canchoosewhich hard drive(s) shouldcontainthis installation.
Unselectedarddrives,andary dataonthem,will notbetouched.

To review andmale ary necessarghangego the partitionscreatedby automaticpartitioning,select
the Review option. After selectingReview andclicking Next to move forward,you will seethe par
titions createdor youin Disk Druid. Youwill alsobeableto make modi cationsto thesepartitions
if they do notmeetyour needs.

Click Next onceyou have madeyour selectiongo proceed.

3.18. Partitioning Your System
If you choseautomaticgpartitioninganddid notselectReview, pleaseskip aheado Section3.22

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

If youchoseManually partition with fdisk, pleaseskip aheado 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 beinstalled.You
may alsoneedto createand/ordeletepartitionsatthis 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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Figure 3-13.Partitioning with Disk Druid

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

3.18.1. Graphical Display of Hard Drive(s)
Disk Druid offersagraphicalrepresentatioof your harddrive(s).

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

Above the display you will seethe drive name(suchas/dev/hda), the geom (which shavs the
harddisk's geometryandconsistof threenumbersepresentinghe numberof cylinders,headsand
sectorsasreportedby the harddisk), andthe model of the harddrive asdetectedy the installation
program.

3.18.2. Disk Druid' s Buttons

Thesebuttonscontrol Disk Druid' s actions.They areusedto changethe attributesof a partition (for
examplethe le systentypeandmountpoint)andalsoto createRAID devices.Buttonsonthisscreen
arealsousedto acceptthe changes/ou have made,or to exit Disk Druid . For further explanation,
take alook ateachbuttonin order:

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

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

You canalsoeditfree spaceasrepresenteth the graphicaldisplayto createa new partitionwithin
that space Either highlight the free spaceand then selectthe Edit button, or double-clickon the
freespaceo editit.

- Delete Usedto remove the partitioncurrentlyhighlightedin the Curr ent Disk Partitions section.
Youwill beasledto con rm thedeletionof ary partition.
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+ Reset Usedto restoreDisk Druid to its original state All changesnadewill belostif you Reset
the partitions.

- Make RAID: Make RAID canbeusedif youwantto provide redundang to ary or all disk parti-
tions. It shouldonly beusedif youhaveexperienceusingRAID. To readmoreaboutRAID, please
referto RAID (RedundanArray of Independenbisks)in the Of cial RedHat Linux Customization
Guide

To make a RAID device, you must rst createsoftware RAID partitions.Onceyou have created
two or more software RAID partitions,selectMake RAID to join the software RAID partitions
into aRAID device.

3.18.3. Partition Fields

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

- Device: This eld displaysthepartition's device name.

- Start: This eld shawvsthesectoronyour harddrive wherethe partitionbegins.
- End: This eld shawvsthesectoronyour harddrive wherethe partitionends.

+ Size This eld shavsthepartition’s size(in MB).

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

« Mount Point: A mountpointis thelocationwithin thedirectoryhierarchyatwhich avolumeexists;
the volumeis "mounted"at this location.This eld indicateswherethe partitionwill be mounted.
If a partition exists, but is not set, thenyou needto de ne its mountpoint. Double-clickon the
partitionor click theEdit button.

- Format: This eld shavsif thepartitionbeingcreatedwill beformatted.

3.18.4. Recommended Partitioning Scheme
Unlessyou have areasorfor doingotherwisewe recommendhatyou createthefollowing partitions:

+ A swap partition (atleast32 MB) — swap partitionsare usedto supportvirtual memory In other
words, datais written to a swap partition whenthereis not enoughRAM to storethe datayour
systemis processingThe size of your swap partition shouldbe equalto twice your computers
RAM, or 32 MB, whichever amountis larger, but no more than 2048 MB (or 2 GB). In Disk
Druid, thepartition eld for swap shouldlook similar to thefollowing:

Swap hda6 64M  64M Linux swap

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

« A /boot partition (50 MB) — the partition mountedon /boot containsthe operatingsystem
kernel(which allows yoursystento bootRedHatLinux), alongwith les usedduringthebootstrap
processDueto the limitations of mostPC BIOSes creatinga small partitionto hold theseles is
agoodidea.For mostusersa 50 MB bootpartitionis sufcient. In Disk Druid, the partition eld
for /boot  shouldlook similarto:

/boot hdal 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.

- Aroot partition(1.5-3.7GB)— thisiswhere"/ " (therootdirectory)will belocatedIn thissetup,
all les (exceptthosestoredin /boot ) areontheroot partition.A 1.5GB rootpartitionwill permit
theequialentof aworkstationinstallation(with verylittle freespace)while a3.7 GB rootpartition

will letyouinstall every packageln Disk Druid , the partition eld for / shouldlook similar to:
/[ hda5 3734M  3734M  Linux native

3.18.5. Adding Partitions
To adda new partition,selectthe New button. A dialogbox appeargseeFigure3-14).

Note

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

Figure 3-14.Creating a New Partition

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

File SystemType: Usingthepull-dovn menu,selectheappropriatele systentypefor this parti-
tion. For moreinformationon le systemtypes,seeSection3.18.5.1

Allowable Drives This eld containsa list of the harddisksinstalledon your system.If a hard
disk's box is highlighted,then a desiredpartition can be createdon that hard disk. If the box is
notchecled, thenthe partitionwill never be createcbnthatharddisk. By usingdifferentcheckbox
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settingsyou canhave Disk Druid placepartitionsasyou seet, or let Disk Druid decidewhere
partitionsshouldgo.

Size(Megs) Enterthe size(in megabytes)f the partition. Note, this eld startswith a"1" (one);
unlesschangedpnly a1l MB partitionwill becreated.

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

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

Forceto beaprimary partition : Selectwhetherthepartitionyou arecreatingshouldbeoneof the
rst four partitionsontheharddrive. If unselectedthe partitioncreatedwill bealogical partition.
SeeSectionE.1.3 for moreinformation.

Check for bad blocks: Checkingfor bad blocks can help prevent dataloss by locating the bad
blocksonadrive andmakingalist of themto preventusingthemin thefuture.If youwishto check
for badblockswhile formattingeachle systempleasemale sureto selectthis option.

SelectingCheck for bad blocks maydramaticallyincreaseyour total installationtime. Sincemost
newer harddrivesarequitelarge in size,checkingfor badblocksmaytake a long time; thelength
of time depend=on the size of your harddrive. If you chooseto checkfor badblocks,you can
monitoryour progresn virtual console#6.

Ok: SelectOk onceyou aresatis edwith the settingsandwish to createthe partition.
Cancel SelectCancelif you do notwantto createthe partition.

3.18.5.1. File System Types

RedHatLinux allows youto createdifferentpartitiontypes basednthe le systenthey will use.The
following is a brief descriptionof thedifferent le systemsvailable,andhow they canbe utilized.

ext2 — An ext2 le systemsupportsstandardJnix le types(regular les, directoriessymbolic
links, etc).It providesthe ability to assignlong le namesup to 255 charactersVersionsprior to
RedHatLinux 7.2usedext2 le systemsy default.

ext3 — The ext3 le systemis basedon the ext2 le systemand hasone main adwantage—
journaling.Usingajournaling le systenreducegime spentrecoveringa le systemafteracrash
asthereis noneedto fsck' the le systemTheext3 le systenwill selectedy defaultandis highly
recommended.

software RAID — Creatingtwo or moresoftware RAID partitionsallows you to createa RAID
device. For more information regarding RAID, refer to the chapterRAID (RedundantArray of
Independenbisks)in the Of cial RedHat Linux CustomizatiorGuide

swap — Swap partitionsare usedto supportvirtual memory In otherwords, datais written to a
swap partitionwhenthereis notenoughRAM to storethedatayour systemis processing.

vfat — The VFAT le systemisalinux le systemthatis compatiblewith Windows 95/NT long
lenamesontheFAT le system.

1. Thefsck applicationis usedto checkthe le systemfor metadataonsisteng andoptionally repaironeor

moreLinux le systems.
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3.18.6. Editing Partitions
To editapartition, selectthe Edit buttonor double-clickon the existing partition.

Note

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

3.18.7. Deleting a Partition

To deletea partition, highlight it in the Partitions sectionand click the Delete button. You will be
asledto con rm thedeletion.

Skipto Section3.20for furtherinstallationinstructions.

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

To partitionyour systemwithout usingfdisk, pleaseskipto Section3.17for automatigpartitioningor
Section3.18for partitioningwith Disk Druid .

If you have alreadycompleteddisk partitioning,skip to Section3.20for furtherinstallationinstruc-
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 choserwhich drive to partition,youwill be presenteavith thefdisk command
screenlf youdonotknow whatcommando use,type[m] atthe promptfor help.

Whenyou are nished makingpartitions,type [w] to save your changesndquit. You will betaken
backto the original fdisk screenwhereyou canpartitionanotherrive 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 ¢ command.

After you have partitionedyour drive(s),click Next. Youwill needto useDisk Druid to assignrmount
pointsto the partitionsyou just createdwith fdisk.
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You will notbeableto addnew partitionsusingDisk Druid, but you canedit mountpointsfor the
partitionsyou have alreadycreated For eachpartition createdwith fdisk, click on the Edit button,
choosehe appropriateanountpointfor thatpartitionfrom the pull-dovn menu,andclick on OK.

3.20. Boot Loader Installation

In orderto bootyour RedHat Linux systemwithout a boot disk, you usuallyneedto install a boot
loader You canchooseo install either GRUB (selectedby default), LILO, or you canchoosenotto
install abootloaderatall.

First, selectwhich bootloaderyou wantto install. If you do not wantto overwrite your 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!

Figure 3-15.Boot Loader Installation

Assumingyou choseGRUB or LILO, you mustnow determinevhereyou wantthe bootloaderto be
installed.You may install the bootloaderin oneof two places:

Themastetootrecord(MBR)

This is the recommendeglaceto install a bootloader unlessthe MBR alreadystartsanother
operatingsystemloader suchas SystemCommanderThe MBR is a specialareaon your hard
drive thatis automaticallyloadedby your computers BIOS, andis theearliestpointatwhich the
bootloadercantake controlof thebootprocesslf youinstallit in theMBR, whenyourmachine
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boots,GRUB (or LILO) will presenta bootprompt.You canthenboot RedHat Linux or ary
otheroperatingsystenthatyou have con guredthebootloaderto boot.

The rst sectorof yourbootpartition

Thisis recommendedf you arealreadyusinganothembootloaderon your systemIn this case,
your otherbootloaderwill take control rst. You canthencon gure that boot loaderto start
GRUB (or LILO), whichwill thenbootRedHatLinux.

If yoursystemwill useonly RedHat Linux, you shouldchoosehe MBR. For systemawith Windows
95/98,you shouldalsoinstall the bootloaderto the MBR sothatit canbootbothoperatingsystems.

If you wish to add default optionsto GRUB or LILO' s boot commandentertheminto the Kemel
parameters eld. Any optionsyou enterwill bepassedo theLinux kernelevery timeit boots.

The Force use of LBA32 (not normally required) option allows you to exceedthe 1024 cylinder
limit for the/boot partition.If you have a systemwhich supportshe LBA32 extensionfor booting
operatingsystemsabove the 1024 cylinder limit, andyou wantto placeyour /boot partitionabore
cylinder 1024,you shouldselectthis option.

Every bootablepartitionis listed, including partitionsusedby otheroperatingsystemsThe partition
holdingyour RedHatLinux systemsroot le systemwill have aBootlabel of Red Hat Linux (for

GRUB) or linux  (for LILO). Otherpartitionsmay alsohave bootlabels.If you would like to add
bootlabelsfor otherpartitions(or changean existing bootlabel), click onceon the partitionto select
it. Onceselectedyou canchangehebootlabelby editingthe namein the Boot label text eld.

Note

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

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

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

3.20.1. Rescue Mode
If youneedto userescuemode thereareseveral optionsavailableto you.

Usingthe CD-ROM to boot,typelinux  rescue attheboot: prompt.

By bootingyour systemfrom aninstallationboot diskette madefrom the boot.img image.This
methodrequiresthat the RedHat Linux CD-ROM #1 be insertedasthe rescueéimageor thatthe
rescueémagebe on the harddrive asan1SO image.Onceyou have bootedusingthis diskette, type
linux rescue attheboot: prompt.

By bootingfrom a network disk madefrom the bootnet.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
the network hostandtransfertype. For anexplanationof how to specifythis information,seeSec-
tion 3.7.

For moreinformation,referto the Of cial RedHat Linux CustomizatiorGuide
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3.20.2. Alternative Boot Loaders
If youdo notwish to useabootloader you have severalalternatves:

Bootdisk
You canusethe bootdisk createdby theinstallationprogram(if you createone).

LOADLIN

You canloadLinux from MS-DOS.Unfortunately this requiresa copy of the Linux kernel(and
aninitial RAM disk, if you have a SCSladapter}o be available on an MS-DOS partition. The
only way to accomplishthis is to boot your Red Hat Linux systemusing someother method
(for example,from a bootdisk) andthencopy thekernelto anMS-DOSpartition.LOADLIN is
availablefrom

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

andassociatednirror sites.

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

andassociatednirror sites.

Somecommerciabootloaders

You canloadLinux usingcommerciabootloaders For example,SystemCommandeandParti-
tion Magic areableto bootLinux (but still requireGRUB or LILO to beinstalledin your Linux
root partition).

3.20.3. SMP Motherboar ds, GRUB, and LILO

This sectionis speci ¢ to SMP motherboard®nly. SMP, shortfor SymmetricMultiprocessingjs a
computerarchitectureproviding fast performanceby making multiple CPUsavailable to complete
individual processesimultaneouslymultiprocessing).

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

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 electto boot the Red Hat Linux
(kernel  version ) entryinstead.Youwill retainall the functionality asbefore,but you will only
beoperatingwith asingleprocessor

Thetwo entriesin lilo.conf will belinux andlinux-up . Thelinux entrywill bootby default.
However, if you have troublewith the SMPkernel,you canelectto bootthelinux-up  entryinstead.
Youwill retainall thefunctionalityasbefore,but youwill only beoperatingwith a singleprocessor
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3.21. GRUB Password
If youdid notselectGRUB asyourbootloader or did notinstall abootloader skip to Section3.22

GRUB passwrds provide a securitymechanismin an ervironmentwhere physicalaccesgo your
seneris available.

If youareinstalling GRUB asyour bootloader you shouldcreatea passverd to protectyour system.
Without a GRUB passwerd, userswith accesgo your systemcan passoptionsto the kernelwhich
cancompromiseyour systemsecurity With a GRUB passverd in place,the passverd must rst be
enteredn orderto selectary non-standardhootoptions.

Figure 3-16.GRUB Passvord

If youchooseo usea GRUB passwrdto enhance/our systensecurity besureto selecthecheckbox
labeledUsea GRUB Passwvord.

Onceselectedenterapassvwerd andcon rm it.

3.22. Network Con guration
If youdo nothave anetwork device, youwill notseethis screenSkip aheado Section3.23

If you have a network device andyou have not alreadycon gured your networking (suchasbooting
from a network boot disk you createdand enteringin your network informationas prompted),you
now have the opportunity(asshavn in Figure3-17) to do so.

If youhave multiple devices,youwill seeatabfor eachdevice. Youmayswitchbetweerdevices(for
example betweerethOandethl)andtheinformationyou provide on eachtabwill bespeci c to each
device.

Indicateif you would like to con gure your IP addresaising DHCP (DynamicHost Con guration
Protocol).If youselectActivate on boot, your network interfacewill bestartedvhenyouboot.If you
do not have DHCP clientacces®r you areunsurewhatto provide here pleasecontactyour network
administratar

Next enter whereapplicablethe IP Addr ess Netmask Network, andBroadcastaddressedf you
areunsureaboutary of these pleasecontactyour network administratar

If youhave afully quali ed domainnamefor the network device, enterit in theHostname eld.
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Finally, enterthe Gateway andPrimary DNS (andif applicablethe SecondaryDNS and Ternary
DNS) addresses.

Figure 3-17.Network Con guration

Note

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

@

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

3.23. Firewall Con guration

RedHat Linux offers re wall protectionfor enhancedystensecurity A re wall existsbetweeryour
computerand the network, and determineswhich resourcen your computerremoteuserson the
network canaccessA properlycon gured re wall cangreatlyincreasethe securityof your system.
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Figure 3-18.Firewall Con guration

Chooseheappropriatesecuritylevel for your system.

High
If youchooseHigh, your systemwill notaccepttonnectiongotherthanthedefaultsettings}that
arenotexplicitly de ned by you. By default, only thefollowing connectionsreallowed:
- DNSreplies
+ DHCP— soary network interfacesthatuseDHCP canbe properlycon gured
If you chooseHigh, your re wall will notallow thefollowing:
« Active modeFTP (passie modeF TP, usedby defaultin mostclients,shouldstill work)
+ IRCDCC le transfers
+ RealAudio™
- RemoteX Window Systenclients

If youareconnecting/our systemto the Internet,but donot planto runasener, thisis the safest
choice.If additionalservicesareneededyou canchooseCustomizeto allow speci c services
throughthe re wall.

N ote

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

Medium

If you chooseMedium, your re wall will notallow remotemachinego have accesgo certain
resource®n your system By default, accesso thefollowing resourcesrenotallowed:

- Portslower than1023— the standardesered ports,usedby mostsystemservicessuchas
FTP, SSH, telnet, HTTP, andNIS.
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« TheNFSsener port (2049)— NFSis disabledfor bothremotesesersandlocal clients.
« Thelocal X Window Systemdisplayfor remoteX clients.

- TheX Fontsener port (by default, xfs doesnotlistenon the network; it is disabledn thefont
sener).

If youwantto allow resourcesuchasRealAudio™ while still blockingaccesso normalsystem
serviceschooseMedium. SelectCustomizeto allow speci ¢ serviceghroughthe re wall.

N ote

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

No Firewall

No rewall provides completeaccesso your systemand doesno securitychecking.Security
checkingis the disablingof accesgo certainservicesThis shouldonly be selectedf you are
runningon atrustednetwork (nottheInternet)or planto do more re wall con gurationlater

ChooseCustomizeto addtrusteddevicesor to allow additionalincomingservices.

Trusted Devices

Selectingary of theTrusted Devicesallows accesso your systenfor all trafc from thatdevice;
it is excludedfrom the re wall rules.For example,if you arerunninga local network, but are
connectedo theInternetvia a PPPdialup,you cancheckethOandary trafc comingfrom your
local network will be allowed. SelectingethO astrustedmeansall trafc over the Ethernetis
allowed, put the pppOinterfaceis still rewalled. If you wantto restricttrafc on aninterface,
leave it unchecked.

It is not recommendethatyou make ary device thatis connectedo public networks, suchas
thelnternet,a Trusted Device.

Allow Incoming

Enablingtheseoptionsallow the speci ed servicesto passthroughthe re wall. Note,duringa
workstationinstallation,the majority of theseservicesarenot installedon the system.

DHCP

If youallow incomingDHCP queriesandreplies,you allow ary network interfacethatuses
DHCP to determineits IP addressDHCP is normally enabled.f DHCP is not enabled,
your computercanno longergetan|P address.

SSH

SecureSHell (SSH)is asuiteof toolsfor logginginto andexecutingcommand®naremote
machinelf youplanto useSSHtoolsto accesyour machinethrougha re wall, enablethis
option. You needto have the openssh-server ~ packagenstalledin orderto access/our
machineremotely usingSSHtools.

Telnet

Telnetis a protocolfor logging into remotemachinesTelnetcommunicationsre unen-
cryptedandprovide no securityfrom network snooping Allowing incoming Telnetaccess
is notrecommendedf youdowantto allow inboundTelnetaccessyouwill needto install
thetelnet-server package.
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WWW (HTTP)

The HTTP protocolis usedby Apache(and by otherWeb seners)to sene webpageslf
you plan on makingyour Web sener publicly available,enablethis option. This optionis
notrequiredfor viewing pagedocally or for developingwebpagesYou will needto install
theapache packagédf youwantto sene webpages.

EnablingWWW (HTTP) will notopenaportfor 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 sener usingPOP3or IMAP, or if you
usea tool suchasfetchmail. Note that animproperlycon gured SMTP sener canallow
remotemachinego useyour senerto sendspam.

FTP

The FTP protocolis usedto transfer les betweermachineson a network. If you planon
makingyour FTP sener publicly available,enablethis option. You needto install the wu-
ftpd (andpossiblytheanonftp ) packageor this optionto be useful.

Other ports

You canallow accesgo portswhich arenotlisted here,by listing themin the Other ports
eld. Use the following format: port:protocol . For example,if you want to allow
IMAP accessthroughyour rewall, you can specifyimap:tcp . You can also explic-
itly specifynumericports;to allow UDP pacletson port 1234throughthe rewall, enter
1234:udp . To specifymultiple ports,separat¢hemwith commas.

3.24. Langua ge Suppor t Selection
RedHat Linux caninstallandsupportmultiple languageg$or useon your system.

You mustselectalanguageo useasthe default languageThe default languagewill be usedonyour
RedHat Linux systemonceinstallationis completelf you chooseo install otherlanguagesyou can
changeyour default languageaftertheinstallation.

If you are only going to useonelanguageon your system,selectingonly that languagewill save
signi cant disk spaceThedefaultlanguages thelanguageyou selectedo useduringtheinstallation.
However, if you selectonly onelanguageyou will only be ableto usethat speci ed languageafter
the RedHat Linux installationis complete.
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Figure 3-19.LanguageSupport Selection
To usemorethanonelanguageon your systemchoosespeci ¢ languageso beinstalledor selectall
languageso have all availablelanguagesnstalledon your RedHat Linux system.

Usethe Resetbuttonto cancelyour selectionsResettingwill revertto the default; only thelanguage
you selectedor useduringtheinstallationwill beinstalled.

3.25. Time Zone Con guration

You cansetyour time zoneby selectingyour computers physicallocationor by specifyingyour time
zones offsetfrom CoordinatedJniversalTime (UTC).

Notice the two tabsat the top of the screen(seeFigure3-20. The rst taballows you to con gure
your time zoneby your location. You canspecify differentareasto view: World, North America,
South America, Paci ¢ Rim, Europe Africa, andAsia.

Ontheinteractve map,you canalsoclick onaspeci c city, whichis markedby ayellow dot; ared X
will appeaindicatingyour selection.You canalsoscroll througha list andchoosea time zone.

Thesecondaballows you to specifya UTC offset. The tabdisplaysa list of offsetsto choosefrom,
aswell asanoptionto setdaylightsavzing time.
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Figure 3-20.Con guring the Time Zone

Onbothtabs,youcanselectSystemClock usesUTC. Pleaseselectthisif you know thatyoursystem
is setto UTC.

@

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

3.26. Account Con guration

The Account Con guration screenallows you to setyour root passverd. Additionally, you canset
up useraccountgor youto log in to oncetheinstallationis complete(seeFigure3-21).
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Figure 3-21.Account Creation

3.26.1. Setting the Root Password

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

Usetheroot accountonly for systemadministration Createa non-rootaccountfor your generaluse
andsu - torootwhenyouneedio x somethingyuickly. Thesebasicruleswill minimizethechances
of atypo or anincorrectcommandioingdamageo your system.

@

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

Theinstallationprogramwill promptyou to seta root passverd?® for your system.You mustentera
root passverd. Theinstallationprogramwill notlet you proceedo the next sectionwithout entering
arootpassverd.

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

You shouldmale theroot passwerd somethingyou canrememberbut not somethinghatis easyfor

someonelseto guessYournameyour phonenumbergwerty passwod, root, 123456 andanteater
areall examplesof badpasswerds.Goodpassverdsmix numeralswith upperandlower caseletters
anddo not containdictionarywords: Aard387varkor 420BMttNT, for example.Remembethatthe
password is case-sensite. If you write down your passwerd, keepit in asecureplace.However, it is

recommendethatyou do notwrite down this or ary passverd you create.

2. A rootpasswerd is the administratve passverd for your RedHat Linux system.You shouldonly log in as
root whenneededor systemmaintenanceThe root accountdoesnot operatewithin the restrictionsplacedon
normaluseraccountssochangesnadeasroot canhave implicationsfor 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 youchooseo createa useraccountnow, youwill have anaccounto log in to oncetheinstallation
hascompletedThis allows you to safelyandeasilylog into your computemwithout having to beroot
to createyour useraccount.

Enteranaccouniname.Thenenterandcon rm apasswerd for thatuseraccountEnterthefull name
of theaccounuserandpressAdd. Youraccouninformationwill beaddedo theaccountist, andthe
useraccountelds will beclearedsothatyou canaddanotheruser

Figure 3-22.Creating a User Account

ChooseNewto adda new, non-root,user Enterthe users informationandusethe Add buttonto add
theuserto theaccountist.

You canalsoEdit or Deletethe useraccounts/ou have createdcandno longerwant.

3.27. Authentication Con guration
If youareperforminga workstation Japtop,or senerinstallation,pleaseskip aheado Section3.28

Youmayskipthissectionif youwill notbesettingup network passwerds.If youdo notknow whether
you shoulddo this, pleaseaskyour systemadministratorfor assistance.

Unlessyou aresettingup NIS authenticationyou will noticethatonly MD5 andshadowv passverds
are selected(seeFigure 3-23. We recommendyou use both to make your machineas secureas
possible.

To con gure the NIS option,you mustbe connectedo anNIS network. If you arenot surewhether
you areconnectedo anNIS network, pleaseaskyour systemadministratar
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Figure 3-23.Authentication Con guration

+ Enable MD5 passwords — allows along passverd to be used(up to 256 characters)insteadof
thestandarceightcharactersr less.

- Enable shadav passwords — providesa securemethodfor retainingpassverds. The passverds
arestoredin /etc/shadow , which canonly bereadby root.

« Enable NIS — allows you to run a groupof computersn the sameNetwork InformationService
domainwith acommonpassverd andgroup le. You canchoosdrom thefollowing options:

- NIS Domain — allows you to specifythe domainor groupof computersyour systembelongs
to.

- Usebroadcastto nd NIS sewer — allows you to broadcasta messageo your local area
networkto nd anavailableNIS sener.

- NIS Sewer — causesyour computerto usea speci ¢ NIS sener, ratherthan broadcasting
messagéo thelocal areanetwork askingfor ary availablesenerto 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 authenticationLDAP consol-
idatescertaintypesof informationwithin your organization For example,all of the differentlists
of userswithin your organizationcanbe megedinto one LDAP directory For moreinformation
aboutLDAP, referto the Of cial RedHat Linux RefeenceGuide LightweightDirectory Access
Protocol (LDAP). You canchooserom thefollowing options:

- LDAP Sewer — allows you to accessa speci ed sener (by providing an IP addressyunning
the LDAP protocol.

- LDAP BaseDN — allows you to look up userinformationby its DistinguishedName(DN).
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. UseTLS (TransportLayerSecurity lookups— this optionallows LDAP to sendencryptediser
namesandpasswrdsto anLDAP sener beforeauthentication.

- Enable Kerberos — Kerberosis a securesystemfor providing network authenticatiorservices.
For moreinformationaboutKerberosseeUsing Kerbeos 5 on RedHat Linux in the Of cial Red
Hat Linux RefeenceGuide Therearethreeoptionsto choosefrom here:

- Realm— this optionallows you to access network thatusesKerberoscomposedf oneor a
few seners(alsoknovn asKDCs) anda potentiallylarge numberof clients.

- KDC — this option allows you accesgo the Key Distribution Center(KDC), a machinethat
issueKerberodickets(sometimesalleda Ticket GrantingSener or TGS).

- Admin Sewer — this optionallows you to access sener runningkadmind.

- Enable SMB Authentication — Setsup PAM to usean SMB sener to authenticateisers.You
mustsupplytwo piecesof informationhere:

- SMB Sewer — Indicatesvhich SMB seneryourworkstationwill connecto for authentication.
- SMB Workgr oup — Indicateswhich workgroupthe con gured SMB senersarein.

3.28. Package Group Selection

After your partitionshave beenselectecandcon 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 arebothgraphicaldesktopervironments$ thathandlethe overall look andfeel of
your system.You mustchooseoneof theseto have a default graphicalsetup but you canalsoinstall
bothto determinefor yourselfwhich you prefer

If you do not have enoughspace(at least1.8 GB) to install both GNOME andKDE, Section3.28.2
andSection3.28.3shouldmale the choicea little easieffor you.

You canselectcomponentsyhich group packagesogetheraccordingto function (for example,C
Development Networked Workstation, or Web Server), individual packagesopr a combinationof
thetwo.

To selectacomponentglick onthe checkboxbesideit (seeFigure3-24).

3. A desktopervironmentin Linux is similar to the environmentyou might seein otheroperatingsystems.
However, ervironmentddiffer in their look andfeel andareeasilycustomizedor your individual needs.
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Figure 3-24.PackageGroup Selection

Selecteachcomponentyou wish to install. SelectingEverything (at the end of the componentist)
during a custominstallationinstallsall packagesncludedwith RedHat Linux. If you selectevery
packageyou will needapproximately3.7 GB of freedisk space.

Toselectpackagedividually, checktheSelectindi vidual Packagesoxatthebottomof thescreen.

3.28.1. Selecting Individual Packages

After selectingthe components/ou wish to install, you can selector deselecindividual packages
usingyour mouse(seeFigure3-25).

You canchooseto view theindividual packagesn treeview or at view.
Treeview allows you to seethe packagegroupedby applicationtype.
Flat view allows youto seeall of the packagesn analphabeticalisting ontheright of the screen.
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Figure 3-25.SelectingIndividual Packages

Using Treeview, you seealisting of packagegroups.Whenyou expandthis list (by double-clicking
onthefolderarron besideapackaggroupname)andpick onegroup,thelist of packages thatgroup
appearsn the panelon theright. Flat view allows you to seeall of the packagesn analphabetical
listing ontheright of thescreen.

To sortpackagesiphabeticallyclick on the Packagetah To sortpackage®y size,click onthe Size
(MB) tah

To selectanindividual packagedouble-clickthe checkboxbesidethe packagename.A checkmark
in thebox meanghata packageéhasbeenselected.

For moreinformationabouta speci ¢ packageclick on the individual packagename.The package
informationwill appearatthebottomof thescreen.

You canalsoselector deselectll packagesistedwithin a particulargroup,by clicking onthe Select
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 Introduction to GNOME

GNOME is a powerful graphics-drien desktopenvironment. GNOME includesa panel(for starting
applicationsanddisplayingstatus),a desktop(wheredataandapplicationscanbe placed),multiple

windov managergwhich control the look andfeel of your desktop),anda standardset of desktop
toolsandapplications.

GNOME allows youto setupyour desktoptheway you wantit to look and“feel." GNOME's session
manageremembersettingsand currentlyrunningprograms.So, onceyou have setthingsthe way
youlike, they will staythatway.
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Figure 3-26. SampleGNOME User Screen

Figure3-26shavs atypical graphicalervironmentusingthe GNOME desktopervironment. A typical
graphicalervironmentfor KDE would be similar.

Referto the Of cial RedHat Linux GettingStartedGuideto learnmoreaboutGNOME.

3.28.3. A Brief Introduction to KDE

KDE provides a completedesktopervironment,including a le managera windov manageran
integratedhelp system,a con guration systemnumerougools and utilities, andan ever-increasing
numberof applications.

KDE offers a contemporarydesktop,a searchabléelp systemwith cornvenientaccesgo help on
theuseof the KDE desktopandits applicationsstandardizednenuandtoolbars keybindings,color
schemesandmore.

Referto the Of cial RedHat Linux GettingStartedGuideto learnmoreaboutkKDE.

3.28.4. Unresolved Dependencies

Mary softwarepackagesin orderto work correctly dependon othersoftware packageshatmustbe
installedon your system.For example,mary of the graphicalRed Hat systemadministrationtools
requirethe python andpythonlib  packagesTo malke sureyour systemhasall the packagest
needsin orderto befully functional,RedHat Linux checksthesepackagedependenciesachtime
youinstall or remove softwarepackages.

If ary packageequiresanothepackagevhichyou have notselectedo install, theprogrampresents
list of theseunresoled dependencieandgivesyou theopportunityto resohe them(seeFigure3-27).

The Unresolhed Dependenciescreenappearonly if you aremissingpackageshat areneedecy
the packageyou have selectedAt the bottomof the screenunderthe list of missingpackagesan
Install packagesto satisfy dependenciesheckboxs selectedy default. If you leave this checled,
theinstallationprogramwill resolhe dependencieautomaticallyby addingall requiredpackageso
thelist of selectedpackages.
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Figure 3-27.Unresohed Dependencies
If youdonotwishto install packageshatrequireotherpackagesselectDo not install packagegshat
have dependencies

To install only the packageyou have selectecandleave the dependenciesnresoled, 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 presentlist of videocardsfor youto chooserom.

If youdecidedto install the X Window Systempackagesyou nhow have the opportunityto con gure
an X sener for your system.If you did not chooseto install the X Window Systempackagesskip
aheado Section3.30

If yourvideocarddoesnotappeaonthelist (seeFigure3-28), X maynotsupportit. However, if you
have technicalknowvledgeaboutyour card,you may chooseUnlisted Card andattemptto con gure
it by matchingyour cards videochipsetwith oneof theavailableX seners.
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Figure 3-28.Video Card Setup

Next, enterthe amountof video memoryinstalledon your video card. If you are not sure,please
consultthe documentatiormccompaying your video card. You will not damageyour video cardby
choosingmorememorythanis available,but the X sener maynotstartcorrectlyif you do.

If youdecidethatthevaluesyou have selectedareincorrectyoucanclick theRestore original values
buttonto returnto thesuggestedettings.

You canalsoselectSkip X Con guration if youwould rathercon gure X aftertheinstallationor not
atall.

3.30. Preparing to Install
You shouldnow seea screerpreparingyou for theinstallationof RedHatLinux.

For your referencea completelog of your installationcanbe found in /root/install.log once
you rebootyour system.

AWarning

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

To cancelthis installation process pressyour computers Resetbutton or usethe [Control]-[Alt]-
[Delete]key combinatiorto restartyour machine.

3.31. Installing Packages

At this point thereis nothingleft for you to do until all the package$ave beeninstalled(seeFigure
3-29. How quickly this happensdependson the numberof packages/ou have selectedand your
computers speed.
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Figure 3-29.Installing Packages

3.32. Boot Disk Creation

To createa bootdisk, inserta blank,formatteddisketteinto your diskettedrive (seeFigure3-30 and
click Next.

It is highly recommendethatyou createa bootdisk. If, for somereasonyour systemwerenot able
to boot properly using GRUB, LILO, or a third-partybootloader a boot disk would enableyou to
properlybootyour RedHat Linux system.

After a shortdelay your boot disk will be createdyemave it from your diskette drive and label it
clearly Notethatif you would like to createa bootdisk afterthe installation,you will be ableto do
so.For moreinformation,pleaseseethe mkbootdisk manpage by typingman mkbootdisk atthe
shellprompt.

If you do notwantto createa bootdisk, make sureto checkthe Skip boot disk creation checkbox
beforeyou click Next.

If youbootyour systemwith the bootdisk (insteadof GRUB or LILO) , make sureyou createa new
bootdisk when&er you make ary changeso your kernel(includingtheinstallationof anew kernel).
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Figure 3-30.Creating Your Boot Disk

3.33. X Con guration — Monitor and Customization

In orderto completeX con guration,youmustcon gure your monitorandcustomizeyour X settings.

3.33.1. Con guring Your Monitor
If youchoseto skip X con guration,goto Section3.34

Xcon gurator , theX Window Systencon gurationtool, presentslist of monitorsfor youto choose
from. In the list, you can either usethe monitor that is automaticallydetectedfor you, or choose
anothemonitor

If your monitordoesnot appearon the list, selectthe mostappropriateGeneric modelavailable.By

selectinga Generic monitor, Xcon gurator will suggesthorizontalandverticalsyncrangesThese
valuesare generallyavailable in the documentatiorwhich accompaniegour monitor, or from your

monitor's vendoror manufcturer;pleasecheckyour documentationo make surethesevaluesareset
correctly

Note

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

@Caution

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

The horizontalandvertical rangesthat Xcon gurator suggest$or your monitor are alsodisplayed
onthisscreen.

If youdecidethatthevaluesyou have selectedareincorrectyoucanclick theRestore original values
buttonto returnto the suggestedettings.

Click Next whenyou have nished con guring your monitor

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 recommendhat you testyour con guration, to make surethe resolutionand color settingsare
usable.

If you installedboth GNOME andKDE, you canchoosewhich oneto useasyour default desktop
environment.If you installedone or the other it will only shav GNOME or KDE asthe desktop
default.
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You can also choosewhetheryou want to boot your systeminto a text or graphicalernvironment
onceRedHat Linux is installed.Unlessyou have specialneedshootinginto a graphicalervironment
(similar to a Windows ervironment)is recommendedf you chooseo bootinto atext ervironment,
youwill bepresenteavith acommandorompt(similarto aDOServironment).

Figure 3-32.X Customization

3.34. Installation Complete
CongratulationsYour RedHat Linux 7.3installationis now complete!

Theinstallationprogramwill promptyouto prepareyour systenfor reboot.Remembeto remove ary
installationmedia(diskettein the diskettedrive or CD in the CD-ROM drive) if they arenot ejected
automaticallyuponreboot.

If you do not have a boot loaderinstalledand con gured, you will needto usethe boot disk you
createdduringtheinstallationnow.

After your computers normalpower-up sequencéiascompletedyou shouldseethe graphicalboot
loaderprompt,atwhich you cando ary of thefollowing things:

« PresgEnter]— causeshedefault bootentryto bebooted.

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

- Do nothing— afterthe bootloaders timeoutperiod,(by default, ve secondsjhebootloaderwill
automaticallybootthe default bootentry

Do whatever is appropriateo bootRedHat Linux. You shouldseeoneor morescreen®f messages
scroll by. Eventually you shouldseea login:  promptor a GUI login screen(if you installedthe X
Window Systemandchoseto startX automatically).
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@

If you are not sure what to do next, we suggest you begin with the Of cial Red Hat Linux Getting
Started Guide (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 throughatypical RedHat Linux 7.3upgrade.

A.l. What it Means to Upgrade

Theinstallationprocesdor RedHat Linux 7.3 includesthe ability to upgradefrom prior versionsof
RedHat Linux (version4.2 andlater)which arebasecbn RPM technology

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

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

Note

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

Dependingonhow you have partitionedyour systemtheupgradeprogrammay promptyou to addan
additionalswap le. If theupgradeprogramdoesnotdetectaswap le thatequalstwice your RAM,
it will askyou if youwould like to adda new swap le. If your systemdoesnot have a lot of RAM
(lessthan32 MB), it is recommendethatyou addthis swap le.

A.2. Upgrading Your System

At this point, you shouldhave choserlUpgrade asyour preferrednstallationtype (seeFigureA-1).
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Figure A-1. Choosinglnstall 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 theinstallationprogramdetectgheext2 le systemonyour RedHatLinux systemyoucanchoose
to retainyour currentext2 le systemor migrateto theext3 le system.

Thefollowing is a brief descriptionof theext2 andext3 le systemsandhow they canbeutilized.

+ ext2— An ext2 le systemsupportsstandardJnix le types(regular les, directoriessymbolic
links, etc).It providesthe ability to assignlong le namesup to 255 charactersVersionsprior to
RedHatLinux 7.3usedext2 le systemsy default.

+ ext3 — The ext3 le systemis basedon the ext2 le systemand hasone main advantage—
journaling.Usingajournaling le systenreducedime spentrecaveringa le systemafteracrash
asthereis no needto fsck'the le system.

It is recommendedyut notrequired thatyou chooseo migrateto theext3 le system.
If youchooseto migrateto theext3 le systemgxisting systemdatawill notbemodi ed.

A.4. Customizing Your Upgrade

Do you wantto choosethe packageso be upgradedr let the installationprogramperforman auto-
matedupgrade(seeFigureA-2)?

To performanautomatedipgradeclick Next.

1. Thefsck applicationis usedto checkandoptionallyrepaironeor moreLinux le systems.
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To customizeyour packagesor this upgradeselectthe Customizepackageso be upgraded option
andclick Next (seeSectionA.8).

Figure A-2. Upgrade Customization

A.5. Boot Loader Con guration

A softwarebootloaderis usedto startRedHat Linux onyour computer It canalsostartotheroper
ating systemssuchasWindows. If you areusinga RedHat Linux software bootloader(GRUB or
LILO), it will bedetectecautomatically

Figure A-3. Upgrade Boot Loader Con guration

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

Skip boot loader updating — Choosethis optionif you do not wantto make ary changego your
currentboot loadercon guration. If you are usinga third party boot loader you will wantto skip
updatingyour bootloader

Createnewboot loader con guration — Choosethis optionif youwantto createanew bootloader
for your system.If you currentlyhave LILO andwantto switchto GRUB, or if you have beenus-
ing bootdisksto boot your Red Hat Linux systemandwantto usea software bootloadersuchas
GRUB or LILO, youwill wantto createa nen bootloadercon guration (seeSectionA.5.1 for more
information).

Onceyou have madeyour selectionclick Next to continue.

A.5.1. Creating a New Boot Loader Con guration

In orderto be ableto bootyour RedHat Linux systemyou usuallyneedto install a bootloader In
RedHat Linux 7.3,you canchooseo install GRUB or LILO, or you canchoosenotto install a boot
loaderatall.

First, selectwhich bootloaderyou wantto install. If you do not wantto overwrite your currentboot
loader chooseDo not install a boot loader.

Assumingyou choseGRUB or LILO, youmustnow determinevhereyouwantthe bootloaderto be
installed.You mayinstall the bootloaderin oneof two places:

Themastembootrecord(MBR)

This is the recommendeglaceto install a bootloader unlessthe MBR alreadystartsanother
operatingsystemloader suchas SystemCommanderThe MBR is a specialareaon your hard
drive thatis automaticalljjoadedby your computers BIOS, andis theearliestpointatwhich the

bootloadercantake controlof thebootprocesslf youinstallit in theMBR, whenyourmachine
boots,GRUB (or LILO) will presenta bootprompt.You canthenboot RedHat Linux or ary

otheroperatingsystenthatyou have con guredthebootloaderto boot.

The rst sectorof your bootpartition

Thisis recommended you arealreadyusinganothemootloaderon your systemin this case,
your otherboot loaderwill take control rst. You canthencon gure that bootloaderto start
GRUB (or LILO), whichwill thenbootRedHatLinux.
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Figure A-4. Boot Loader Con guration

If yoursystemwill useonly RedHatLinux, youshouldchoosehe MBR. For systemswith Windows
95/98,you shouldalsoinstall the bootloaderto the MBR sothatit canbootboth operatingsystems.

@Caution

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

If you wish to add default optionsto GRUB or LILO' s boot commandentertheminto the Kernel
parameters eld. Any optionsyou enterwill bepassedo theLinux kernelevery timeit boots.

The Force useof LBA32 (not normally required) option allows you to exceedthe 1024 cylinder
limit for the/boot patrtition. If you have a systemwhich supportshe LBA32 extensionfor booting
operatingsystemsabove the 1024 cylinder limit, andyou wantto placeyour /boot partition abore
cylinder 1024,you shouldselectthis option.

Every bootablepartitionis listed, including partitionsusedby otheroperatingsystemsThe partition
holdingyour RedHatLinux systemsroot le systemwill have aBootlabel of Red Hat Linux (for
GRUB) or linux  (for LILO). Otherpartitionsmay alsohave bootlabels.If you would like to add
bootlabelsfor otherpartitions(or changean existing bootlabel), click onceon the partitionto select
it. Onceselectedyou canchangehebootlabel.

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

By bootingyour systemfrom aninstallationboot diskette madefrom the boot.img image.This
methodrequiresthat the RedHat Linux CD-ROM #1 be insertedasthe rescueéimageor thatthe
rescuemagebe on the harddrive asan1SO image.Onceyou have bootedusingthis diskette, type
linux rescue attheboot: prompt.

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

For moreinformationregardingrescuemode referto the Of cial RedHat Linux CustomizatiorGuide

A.5.1.2. Alternative Boot Loaders

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

Bootdisk

As previously statedyou canusethebootdisk createdy theinstallationprogram(if you elected
to createone).

LOADLIN

You canload Linux from MS-DOS.Unfortunately this requiresa copy of theLinux kernel(and
aninitial RAM disk, if you have a SCSladapter}o be available on an MS-DOSpartition. The
only way to accomplishthis is to boot your Red Hat Linux systemusing someother method
(for example,from abootdisk) andthencopy thekernelto anMS-DOSpartition.LOADLIN is
availablefrom

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

andassociatednirror sites.

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

andassociatednirror sites.

Somecommerciabootloaders

You canloadLinux usingcommerciabootloaders For example,SystemCommandeandParti-
tion Magic areableto bootLinux (but still requireGRUB or LILO to beinstalledin your Linux
root partition).

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

This sectionis speci ¢ to SMP motherboard®nly. SMP, shortfor SymmetricMultiprocessingjs a
computerarchitectureproviding fast performanceby making multiple CPUsavailable to complete
individual processesimultaneouslymultiprocessing).

If the installationprogramdetectsan SMP motherboardn your system,it will automaticallycre-
atetwo /boot/grub/grub.conf or /etc/lilo.conf entries(dependingon the bootloaderyou
installed),ratherthanthe usualsingleentry.
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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) . 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 ) entryinstead.Youwill retainall the functionality asbefore,but you will only
beoperatingwith asingleprocessor

Thetwo entriesin lilo.conf will belinux andlinux-up . Thelinux entrywill bootby default.
However, if you have troublewith the SMP kernel,you canelectto bootthelinux-up  entryinstead.
Youwill retainall thefunctionalityasbefore,but youwill only beoperatingwith a singleprocessor

A.6. GRUB Password
If youdid notinstall GRUB asyour bootloader skipto SectionA.7.

If youareinstalling GRUB asyour bootloader you shouldcreatea passverd to protectyour system.
Without a GRUB passverd, userswith accesdo your systemcan passoptionsto the kernelwhich
cancompromiseyour systemsecurity With a GRUB passverd in place,the passverd must rst be
enteredn orderto selectary non-standardhootoptions.

Figure A-5. GRUB Passvord

To enhanceyour systemsecurity you shouldselectUsea Grub Passvord.
Onceselectedentera passverd andcon rm it.

A.7. Selecting Packages to Upgrade

Onthis screenyou canchoosewhich packageyouwould like to upgradegseeFigureA-6).
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You canchooseto view theindividual packagesn treeview or at view.
Treeview allows you to seethe packagegroupedby applicationtype.
Flat view allows youto seeall of the packagen analphabeticalisting ontheright of the screen.

Using Treeview, you seealisting of packagegroups.Whenyou expandthis list (by double-clicking
on the folder arrav besidea packagegroupname)and pick onegroup, the list of packagesn that
groupappearsn the panelontheright.

To sortpackagesiphabeticallyclick on the Packagetah To sortpackagedy size,click onthe Size
(MB) tah

To selectanindividual packageclick the checkboxbesidethe packagename.A checkmarkin the
box meanshata packagehasbeenselected.

For moreinformationabouta speci ¢ packageglick on the individual packagename.The package
informationwill appeamatthebottomof thescreen.

You canalsoselector deselectll packagesistedwithin a particulargroup,by clicking onthe Select
all in group or Unselectall in group buttons.

Certainpackagegfor example thekernelandcertainlibraries)arerequiredfor every RedHat Linux
systemandarenot availableto selector deselectThesebasepackagesreselectedy default.

Figure A-6. Individual PackageSelection

A.7.1. Unresolved Dependencies

If ary packageequiresanothepackagevhichyou have notselectedo install, theprogrampresents
list of theseunresolveddependencieandgivesyou the opportunityto resohe them(seeFigureA-7).

The Unresolhed Dependenciescreenappearonly if you aremissingpackageshat areneededy
your customizegackageselection.

At the bottomof the screenunderthe list of missingpackagesan Install packagesto satisfy de-
pendenciegadiobuttonis selectedy default. If youleave this checled, theinstallationprogramwill
resole packagedependencieautomaticallyby addingall requiredpackagego the list of selected
packages.
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Figure A-7. Unresohed Dependencies

If youdonotwishto install packageshatrequireotherpackagesselectDo not install packagegshat
have dependencies

To install only the packageyou have selectecandleave the dependenciesnresoled, selectignore
packagedependencies

A.8. Upgrading Packages

At this point thereis nothingleft for you to do until all the package$iave beenupgradedr installed
(seeFigureA-8).

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

It is highly recommendethatyou createa bootdisk. If, for somereasonyour 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 diskette drive andlabel it
clearly Notethatif you would like to createa bootdisk afterthe installation,you will be ableto do
so.For moreinformation,pleaseseethe mkbootdisk manpage by typing man mkbootdisk atthe
shellprompt.

If you do notwantto createa bootdisk, make sureto checkthe Skip boot disk creation checkbox
beforeyou click Next.

If you bootyour systemwith the bootdisk (insteadof GRUB or LILO) , make sureyou createa new
bootdisk wheneer you make ary changego yourkernel(includingtheinstallationof anew kernel).

Figure A-9. Boot Disk Creation

A.10. Upgrade Complete
CongratulationsYour RedHat Linux 7.3 upgrades nowv complete!

Youwill now bepromptedo prepareyour systemfor reboot.Do notforgetto remove ary diskettein
the oppy drive or CD in the CD-ROM drive if they arenot ejectedautomaticallyuponreboot.If you
do nothave abootloaderinstalledandcon gured,youwill needto useyour bootdisk now.

@

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

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

Removing Red Hat Linux

To uninstallRedHat Linux from your systemyou will needto remove the GRUB or LILO informa-
tion from your mastemootrecord(MBR).

In DOS, NT, andWindows 95 you canusefdisk to createa nev MBR with the undocumentedag
/mbr . This will ONLY rewrite the MBR to boot the primary DOS partition. The commandshould
look like the following:

fdisk  /mbr

If you needto remove Linux from a harddrive, andhave attemptedo do this with the default DOS
fdisk, youwill experiencethe Partitions exist but they do not exist problem.The bestway to remave
non-DOSpartitionsis with atool thatunderstandpartitionsotherthanDOS.

You cando this with theinstallationmediaby typinglinux ~ expert attheboot: prompt:
boot: linux  expert

Selectinstall (versusupgrade)and at the point whenyou shouldpartition the drive, choosefdisk.
In fdisk, type [p] to print out the partition numbers,and remove the Linux partitionswith the [d]
commandWhenyou aresatis ed with the changes/ou have made,you canquit with a[w] andthe
changewvill be savedto disk. If you deletectoo much,type[q] andno changesvill 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 youhave anof cial editionof RedHatLinux 7.3and/oranof cial RedHat OEM partneikit, please
remembeto signup for thebene tsyou areentitledto asa RedHat customer

Youwill beentitledto ary or all of thefollowing bene ts,dependingiponthe Of cial RedHatLinux
productyou purchased:

« Of cial RedHatsupport— Gethelpwith yourinstallationquestiondrom RedHat's supporteam.

- RedHat Network — Easily updateyour packagesndreceve securitynoticesthatarecustomized
for your systemFor moredetails,go to:
http://rhn.redha t.c om

+ UndertheBrim: TheOf cial RedHatE-Newsletter— Every month,getthelatestnenvs andproduct
informationdirectly from RedHat.

To signup, goto:
http://www.redhat.co m/apps/ac tiv ate /

Youwill nd your ProductID on the RegistrationInformationCardin 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/suppor t/ sla /

Red Hat providesinstallationassistancdor Of cial RedHat Linux boxed setproductsand covers
installationon a single computer This assistancés intendedto help customerssuccessfullyinstall

RedHat Linux. Assistancewith installationis offeredvia telephoneand the Weh Note, telephone
supportis only available with certainRedHat Linux products.Pleasecheckyour boxed setto see
whattypesof supportareavailableto you.

RedHat Supportwill attemptto answerary questiongyou mayhave beforetheinstallationprocesss
initiated. Dependingon the productpurchasedit canincludethefollowing:

- Hardwarecompatibilityquestions
- Basicharddrive partitioningstratgies
RedHat Supportcanprovide thefollowing assistanceuringtheinstallationprocess:
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+ Gettingsupportechardwarerecognizedy theRedHat Linux operatingsystem
« Assistancevith harddrive partitioning

- Con guring RedHat Linux andWindows 9x, ME, NT, or 2000to dual-bootusingthe Linux boot
loadersGRUB or LILO (pleasenotethatthird party bootloadersandpartitioningsoftwarearenot
supported)

We canalsohelpyou with basicpost-installatiortasks suchas:

+ Successfullycon guring the X Window SystemusingXcon gurator
« Con guring alocal parallelport printerto print text
« Con guring amouse

Ourinstallationassistanceervices designedo getRedHat Linux runningonyour systemasquickly
andaseasilyaspossible However, therearemary otherthingsthatyoumaywantto dowith your Red
HatLinux systemfrom compilinga customkernelto settingup a Websener, which arenot covered.

For assistancavith thesetasks,thereis a wealth of online information available in the form of

HOWTO documents,Linux-related websites,and commercial publications. The various Linux

HOWTO documentsare includedwith Red Hat Linux on the DocumentatiorCD in the /HOWTOS
directory TheseHOWTOS are provided in text les that can easily be readfrom within Red Hat

Linux andotheroperatingsystems.

A largenumberof Linux-relatedwebsitesareavailable. Thebeststartingpointfor nding information
onRedHatLinux is theRedHat, Inc. website:
http://www.redhat.co m/

Mary Linux-relatedbooksarealsoavailable.If you arenew to Linux, a bookthatcoversLinux ba-
sicswill beinvaluable We canrecommendsereraltitles: The Of cial RedHat Linux GettingStarted
Guide UsingLinux, by Bill Ball; Linux Clearly Explained by Bryan Pfaffenbeger; Linux for Dum-
mies by Jon"maddog"Hall; andLearningRedHat Linux, by Bill McCarty

RedHat alsooffersvariousincident-basedupportplansto assiswith con gurationissuesandtasks
thatarenot coveredby installationassistancePleaseseethe RedHat Supportwebsitefor moreinfor-
mationat:

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

C.3. Scope of Red Hat Suppor t

RedHat, Inc. canonly provide installationassistancéo customersvho have purchasedan Of cial
RedHatLinux boxedsetand/oranof cial RedHatOEM partnerkit. If youhave obtained_inux from
ary othercompay, you mustcontactthatcompary for support.Othercompaniesnclude:

« Macmillan

- Sams/Que

+ Linux Systemd.abs(LSL)
- Mandrale

« CheapBytes

Additionally, RedHat Linux obtainedvia ary of the following methodsdoesnot qualify for support
from RedHat:
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- RedHatLinux PoverTools Archive

- Downloadedvia FTPontheInternet

« Includedin a packagesuchasMotif or Applixware

- Copiedor installedfrom anotherusers CD

- A CD-ROM (or CD-ROM set)includedin a Linux bookor otherpublication.

C.4. How to Get Technical Suppor t

In orderto receve technicalupportor your Of cial RedHatproduct,youmustregisteryourproduct
on RedHat's website.

Every Of cial RedHatproductcomeswith aProductdenti cation code:a16-charactealphanumeric
string. TheProductiD for RedHat Linux 7.3is locatedon the RegistrationinformationCardthatcan
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.

The ProductID is the codethatwill enabletechnicalsupportandary otherbene ts or serviceshat
you purchasedrom RedHat, dependingiponwhich productyou purchased.

C.4.1. Signing up for Technical Suppor t
To signup for technicalsupportyou must:

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

Youmay have alreadycompletedhis step;if you have, continueto the next step.

2. Usingthelogin nameandpassverd you createcduringthecustomepro le, pleasdogin atthe
RedHat Supportwebsiteat:
http://www.redhat.com/support

If you createda new customerpro le, onceyou activateyour productyou will seea webpage
thatshaws your registeredproducts Thereis alsoa button, AccessWeb Support, on this page
thatwill take youto the supportwebsite.

3. Updateyour contactinformationif necessary

Note

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

If you areworriedaboutyour privagy, pleaseseeRedHat's privagy statemenét:
http://www.redhat.com/legal/privacy_statement.html

4. Add aproductto your pro le. Pleaseenterthefollowing information:
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« TheProductlD for your boxed setproduct
« The SupportCerti cate Numberor EntitlementNumberif the productis a contract

5. Setyour customeipreferences.
6. Answerthe optionalcustomeiquestionnaire.
7. Submittheform.
If the previous stepswerecompletedsuccessfullyyou cannow login at

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

andopena new technicalservicerequestHowever, you muststill useyour ProductID in orderto
obtaintechnicalsupportvia telephong(if the productyou purchasedamewith phonesupport).You
will alsobeasledfor yourlogin namewhencontactingthetechnicalsupportteamvia telephone.

C.5. Questions for Technical Suppor t

Technicalsupportis botha scienceanda mysticalart form. In mostcasessupporttechniciananust
rely on customermobserationsandcommunicationsvith the customeiin orderto diagnoseandsolve
theproblem.Thereforejt is extremelyimportantthatyou areasdetailedandclearaspossiblewhen
you stateyour questionsandreportyour problems Examplesf whatyou shouldincludeare:

« Symptomsof the problem(for example:"“Linux is notableto accessny CD-ROM drive. Whenit
tries, | gettimeouterrors.")

« Whenthe problembegan (for example: "My systemwas working ne until yesterdaywhen a
lightning stormhit my area.")

- Any changeyou madeto your system(for example:"l addeda nen harddrive andusedPartition
Wizzoto addLinux partitions.")

- Otherinformationthatmayberelevantto your situation suchastheinstallationmethod(CD-ROM,
NFS,HTTP)

+ Speci ¢ hardvaredevicesthatmay be relevantto your problem(for example:If you cannotsetup
networking, whatkind of network carddo you have?)

C.5.1. How to Send Suppor t Questions

Pleasdogin at

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

andopena new servicerequestor call the phonenumberfor support.If your productcamewith

phonesupport,or you have purchased phonesupportcontract,the phonenumberyou will needto
call will beprovidedto you duringthesignup process.

For moreinformationon usingRedHat's online supportsystemgo to:

http://www.redhat.co m/support /se rvi cesl/a ccess. html
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Troubleshooting Your Installation of Red Hat
Lin ux

This appendixdiscussesomecommoninstallationproblemsandtheir solutions.

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

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

Note

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

If you cannotbootfrom your RedHat Linux CD-ROM, you have two options:

1. You canchangeyour BIOS so that bootingfrom the CD-ROM is recognizedrst in the boot
order or

2. Bootusingabootdisk you have created.

To changeyour BIOS, referto your systemmanualfor the correctkeyboardcombinationthatallows
youto accesyour BIOS, or you canreadthe key sequenceeededvhile the systembeginsto boot.

To createa bootdisk, follow theinstructionsin Sectionl.4.2

To bootRedHat Linux usinga bootdisk, insertthe diskette you have creatednto your oppy drive
andthenboot/rebootyour computerMake 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 you areexperiencingdif culties in gettingalocal bootdisk to bootyour systemcorrectly youmay
needanupdatedootdisk.

Checktheonlineerrataat
http://www.redhat.co m/support /er rat a

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

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

If you areexperiencingdif culties in gettingthe PCMCIA bootdisksyou madeto bootyour system
correctly you mayneedanupdatedootdisk.



94 Appendix D. TroubleshootingYour Installation of Red Hat Linux

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

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

If youreceve afatalsignalll errorduringyourinstallation,it is probablydueto a hardwareerrorin
memoryonyoursystems bus.A hardwareerrorin memorycanbe causedy problemsn executables
or with the systems hardware.Lik e otheroperatingsystemsRedHat Linux placesits own demands
on your systems hardware. Someof this hardware may not be ableto meetthosedemandseven if
they work properlyunderanotherOS.

Checkto seeif you have thelatestinstallationandsupplementabootdiskettesfrom RedHat. Review

theonlineerratato seeif newer versionsareavailable.If thelatestimagesstill fail, it maybedueto a
problemwith your hardware.Commonly theseerrorsarein your memoryor CPU-cacheA possible
solution for this error is turning off the CPU-cachean the BIOS. You could alsotry to swap your
memoryaroundin the motherboardlotsto seeif the problemis eitherslotor memoryrelated.

For moreinformationconcerningsignalll errors,referto:

http://www.bitwizard .nl /si gl1/

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 you mayneedanupdatedootdisk.

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

D.2. Trouble Beginning the Installation

D.2.1. Trouble Using PCMCIA Boot Disks?

If you bootedusingPCMCIA bootdisksandwantto install via FTP (or NFSor HTTP), but do not
seethesenstallationoptions,you may have a problemwith your network card.

If thenetwork cardis notinitialized duringthe bootprocessthe RedHat Linux installationprogram
will not enableyou to con gure your systemfor networking, either during or after the installation
itself.

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

to seeif your network cardis compatibleand/orsupportedIf your cardis not listed, it may not be
compatiblewith RedHat Linux.

D.2.2. Is Your Mouse Not Detected?

If the Mouse Not Detectedscreen(seeFigure D-1) appearsthenthe installationprogramwas not
ableto identify your mousecorrectly
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You canchooseo continuewith the GUI installationor usethetext modeinstallation,which doesnot
requireusinga mouself you chooseto continuewith the GUI installation,you will needto provide
theinstallationprogramwith your mousecon gurationinformation(seeSection3.14).

Figure D-1. Mouse Not Detected

D.2.3. Problems with Booting into the Graphical Installation

TheRedHatLinux installationprogramusesramebuffersby default. However, therearesomevideo
cardsthatwill notwork with this setting.Theendresultwill be a problembootinginto the graphical
installationprogram.

Theinstallationprogramwill rst try to runin framebuffer mode.If thatfails, it will try to runin a
lower resolutionmode.If thatstill fails, theinstallationprogramwill runin text mode.

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

If thisstill doesnotwork, you canruntheinstallationprogramwithout framebuffers by typing nofb
attheboot: prompt.

D.3. Trouble During the Installation

D.3.1. Partition Creation Problems

If you are having trouble creatinga partition (for example,a root (/ ) partition), make sureyou are
settingits partitiontypeto Linux Native.

Unlessyour BIOS supportsotherwise,make sure/boot doesnot exceedthe 1023 cylinder head.
If you do not, the installationprogramwill not allow you to createa /boot or/ partition. Some
new systemsallow you to exceedthe 1023limit (with GRUB andthe never LILO versionsthatare
available),but mostmachineswith older BIOS will not.
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D.3.2. Using Remaining Space

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

If your harddrive is morethan1024cylinders,you mustcreatea /boot  partitionif you wantthe/
(root) partitionto useall of theremainingspaceon your harddrive.

D.3.3. Other Partitioning Problems

If you areusingDisk Druid to createpartitions,but cannotmove to the next screenyou probably
have not createdall the partitionsnecessarjor Disk Druid 's dependencie® besatis ed.

You musthave thefollowing partitionsasa bareminimum:

« A /boot partitionof typeLinux natve
« A/ (root) partitionof typeLinux natve
- A swap partitionof typeLinux swap

@

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

D.3.4. Are You Seeing Python Errors?

During someupgradesor installationsof Red Hat Linux, the installationprogram(also known as
Anaconda may fail with a Pythonor tracebackerror This error may occur after the selectionof
individual packagesr while trying to save theupgraddog in /tmp . Theerrormaylook similarto:

Traceback (innermost last):

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

SystemExit: 0

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

ToDo object:

(itodo

ToDo

pl

(dp2

S'method'

p3

(iimage
CdrominstallMethod
p4
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(dp5
S'progressWindow'
p6

failed
This erroroccursin somesystemsawvherelinks to /tmp aresymbolicto otherlocationsor have been

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

If you experiencesuchanerror, rst try to downloadary availableerratafor Anaconda Erratacan
befoundat:

http://www.redhat.co m/support /er rat a

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

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

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

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

D.4. Problems After Installation

D.4.1. Trouble With the Graphical GRUB Screen?

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

Todothis,commenbuttheline whichbeginswith splashimage in thegrub.conf  le. Tocomment
outaline, insertthe; characteatthebeginningof theline.

Onceyoureboot,thegrub.conf  le will berereadandyourchangeswill take place.

You may re-enablehe graphicalbootscreerby uncommentingor adding)the above line backinto
thegrub.conf  le andrebooting.

D.4.2. Trouble With the Graphical LILO Screen?

If, for somereasonyou needto disablethe graphicalboot screenyou cando so,asroot, by editing
the/etc/lilo.conf le andthenrerunningLILO.

First, as root, commentout (or delete)the line which readsmessage=/boot/message  in the
letcllilo.conf le. To commentout a line, insertthe ; characterat the beginning of the line.
Next, rerunLILO by typing /sbin/lilo -v . The next time you boot,you will seethetext LILO:
prompt,asusedin previous RedHat Linux releases.

You may re-enablethe graphicalbootscreerby adding(or uncommentingjhe abore line backinto
thelilo.conf le andrerunningLILO.
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D.4.3. Problems with Server Installations and X

If you performeda senerinstallationandyou arehaving troublegettingX to start,you maynot have
installedthe X Window Systemduringyour installation.

If you wantthe X Window System,you can performan upgradeto install X. During the upgrade,
selectthe X Window SystempackagesandchooseGNOME, KDE, or both.

D.4.4. Problems When You Try to Log In

If you did not createa useraccounturingtheinstallationyou will needto log in asrootandusethe
passwerd you assignedo root.

If you cannotremembeyour root passverd, youwill needto bootyour systemaslinux — single at
theGRUB or LILO boot: prompt.Thenatthe# prompt,youwill needto typepasswd root ,which
will allow you to entera newv passverd for root. At this pointyou cantypeshutdown -r now and
the systermwill rebootwith your new passverd.

If youcannotremembeyour useraccounfpasswrd, you mustbecomeroot. To becomeoot, typesu
- andenteryourroot passverd whenprompted Then,typepasswd  username . Thisallowsyou
to enteranav passwrd for the speci ed useraccount.

If you selecteckitherthe customor workstationinstallationanddo not seethegraphicallogin screen,
checkyour hardwarefor compatibilityissuesThe Hardware CompatibilityList canbefoundat:

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

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

If NetscapeNavigator continuouslycrashen pageghatcontainJavaScriptsyou may needto edit
your~/.mailcap le.

Editthe le usingpico by typingpico ~/.mailcap  atthe promptin aterminalwindow. (Youmay
useary text editor)

Remae thefollowing linesfrom the le:

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

You can also turn off JaaScript within Netscape Navigator itself. Click on
Edit=>Preferences>Advancel andmale surethe Enable JavaScript checkboxs notselected.

If thesedonothelp,you canalsotry to useanewer versionof NetscapéNavigator if available.Check
the RedHat Linux erratawebsiteundersecurityadvisoriedor moreinformation.

D.4.6. Your Printer Will Not Work Under X

If youarenotsurehow to setupyour printeror arehaving troublegettingit to work properly try using
thegraphicalprintconf programLog in asroot, openaterminalwindow, andtype printconf-gui

D.4.7.1s Your RAM Not Being Recogniz ed?

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

cat /proc/meminfo



Appendix D. TroubleshootingYour Installation of Red Hat Linux 99

Find outif the displayedquantityis the sameasthe known 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.Remembethat perimage append
lines completelyoverwrite the global appendline. It might be worth addingthis to the perimage
descriptionsasshavn in this example:

mem=128M

append="mem=128M"

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

# all  kernel paths are relative to /boot/

default=0

timeout=30

splashimage=(hd0,0)/grub /spl ash .xpm .gz
title Red Hat Linux (2.4.6-2)
root (hd0,0)
kernel  /vmlinuz-2.2.6-2 ro root=/dev/hda3 mem=128M

Onceyou reboot,thechangesnadeto grub.conf ~ will bere ected onyoursystem.
In /etc/lilo.conf , theabore examplewould look similar to the following:
boot=/dev/sda

map=/boot/map
install=/boot/boot.b

prompt

timeout=50

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

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

Notethatyou canalsoproducehesameeffect by actuallypassinghis optionwhenyouarespecifying
thelabel/imageo usein GRUB or LILO.

Onceyou have loadedthe GRUB bootscreentype e for edit. You will be presentedvith a list of
itemsin thecon guration le for thebootlabelyou have selected.

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

memxx M

wherexx equalsheamountof RAM in your system.
PresqdEnter]to exit editmode.
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Oncethe GRUB screerhasreturnedfypeb to bootwith yournev RAM speci cations.
At thegraphicalLILO screenpresgCtrl]-[x] to exit to theboot: prompt.Next, enterthefollowing
attheboot: prompt:

linux  memxx M

Remembeto replacexx with theamountof RAM in your systemPresgEnter]to boot.

D.4.8. Problems with Sound Con guration

If you do not have soundafteryour installation,you may needto run the soundcon guration utility.
As root, typesndconfig  in aterminalwindow.

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  optionunderthe Multimedia=>Soundin the GNOME Control Center.

To do this, click on PaneE>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 Introduction to Disk Partitions

Disk partitionsarea standarcpart of the personacomputerdandscapendhave beenfor quite some
time. However, with mary peoplepurchasingcomputersfeaturing pre-installedoperatingsystems,
relatively few peopleunderstandow partitionswork. This chapterattemptsto explain the reasons
for and useof disk partitionsso your RedHat Linux installationwill be assimple and painlessas
possible.

If you are reasonablycomfortablewith disk partitions,you could skip aheadto SectionE.1.4 for
moreinformationon the procesof freeingup disk spaceo preparefor a RedHat Linux installation.
This sectionalsodiscusseshe partition namingschemeusedby Linux systemssharingdisk space
with otheroperatingsystemsandrelatedtopics.

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

Whendiscussingssuessuchasdisk partitioning,it is importantto know a bit aboutthe underlying
hardware.Unfortunatelyit is easyto becomeboggeddown in details.Thereforewe will useasimpli-
ed diagramof a disk drive to help explain whatis really happeningvhena disk drive is partitioned.
FigureE-1, shavs abrand-nev, unusedisk drive.

Figure E-1. An UnusedDisk Drive

Not muchto look at, is it? But if we aretalking aboutdisk drives on a basiclevel, it will do. Say
thatwe would like to storesomedataon this drive. As things standnow, it will not work. Thereis
somethingve needto do rst. ..

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

Experienceccomputerusersprobablygot this oneon the rst try. We needto formatthe drive. For-
matting(usuallyknowvn as"makinga le systert) writesinformationto the drive, creatingorderout
of theemptyspacen anunformattedirive.
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Figure E-2. Disk Drive with a File System

As FigureE-2, implies,theorderimposedby a le systeminvolvessometrade-ofs:

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

- A le systemsplitsthe remainingspaceinto small, consistently-sizedegments.For Linux, these
segmentsareknown asblodcs *

Giventhat le systemsnale thingslike directoriesand les possiblethesetradeofs areusuallyseen
asasmallpriceto pay

It is alsoworth noting that thereis no single, universal le system.As Figure E-3, shaws, a disk
drive may have one of mary different le systemsaritten on it. As you might guessdifferent le
systemstend to be incompatible;that is, an operatingsystemthat supportsone le system(or a
handfulof related le systemtypes)may not supportanother This last statements not a hard-and-
fastrule, however. For example,RedHat Linux supportsa wide variety of le systemg(including
mary commonlyusedby otheroperatingsystems)making datainterchangebetweendifferent le
systemsasy

1. Blocksreally are consistentlysized,unlike our illustrations.Keepin mind, also,thatan averagedisk drive
containghousand®f blocks.But for the purpose®f this discussionpleasegnoretheseminor discrepancies.
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Figure E-3. Disk Drive with a Different File System

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

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

As FigureE-4, shaws, 14 of the previously-emptyblocksarenow holding data.However, by simply
looking at this picture,we cannotdeterminesxactly hov mary les resideon this drive. Theremay
beasfew asoneor asmary as14 les, asall les useatleastoneblock andsome les usemultiple
blocks. Anotherimportantpoint to note is that the usedblocks do not have to form a contiguous
region; usedandunusedlocksmaybeinterspersedThis is known asfragmentation Fragmentation
canplay a partwhenattemptingto resizeanexisting partition.

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

E.1.2. Partitions: Turning One Drive Into Many

As disk drive capacitiessoared somepeoplebeganto wonderif having all of thatformattedspace
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in one big chunkwas sucha greatidea. This line of thinking was driven by several issues,some
philosophical,sometechnical.On the philosophicalside, abore a certainsize, it seemedhat the
additional spaceprovided by a larger drive createdmore clutter On the technicalside, some le
systemswere never designedo supportanything abore a certaincapacity Or the le systemscould
supportlargerdriveswith agreatercapacity but the overheadmposedby the le systemto track les
becamesxcessie.

Thesolutionto this problemwasto divide disksinto partitions Eachpartitioncanbeaccessedsif it
wasaseparatelisk. Thisis donethroughthe additionof a partition table

Note

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

Figure E-5. Disk Drive with Partition Table

As Figure E-5, shaws, the partition table is divided into four sections.Eachsectioncan hold the
informationnecessaryo de ne asinglepartition,meaningthatthe partitiontablecande ne no more
thanfour partitions.

Eachpartitiontableentry containsseseralimportantcharacteristicef the partition:

- Thepointsonthedisk wherethe partitionstartsandends
« Whetherthepartitionis "actve"
« Thepartition's type

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

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

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

Partition Type Value Partition Type Value
Empty 00 Novell Netware 386 65
DOS12-bit FAT 01 PIC/IX 75
XENIX root 02 Old MINIX 80
XENIX usr 03 Linux/MINUX 81
DOS16-bit =32M 04 Linux swap 82
Extended 05 Linux natve 83
DOS16-bit =32 06 Linux extended 85
OS/2HPFS 07 Amoeba 93
AIX 08 AmoebaBBT 94
AIX bootable 09 BSD/386 a5
0OS/2Boot Manager Oa OpenBSD a6
Win95 FAT32 Ob NEXTSTEP a7
Win95 FAT32 (LBA) Oc BSDI fs b7
Win95 FAT16 (LBA) Oe BSDI swap b8
Win95 Extended LBA) of Syrinx c7
Venix 80286 40 CP/M db
Novell 51 DOSaccess el
Microport 52 DOSR/O e3
GNU HURD 63 DOSsecondary f2
Novell Netware286 64 BBT ff

Table E-1. Partition Types

By this point,youmightbewonderinghow all thisadditionalcompleity is normallyused SeeFigure
E-6, for anexample.
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Figure E-6. >Disk Drive With SinglePartition

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

We have labeledthis partition as being of the "DOS" type. Althoughit is only one of several pos-
sible partition typeslisted in TableE-1, it is adequatdor the purposef this discussionThis is a
typical partition layout for mostnewly purchaseccomputerswith a consumenersionof 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 becamemore and morelikely that a personcould con gure four reasonably-
sizedpartitionsandstill have disk spaceleft over. Thereneededo be someway of creatingmore
partitions.

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

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

As this gure implies,thereis a differencebetweerprimary andlogical partitions— therecanonly
befour primarypartitions,but thereis no x edlimit to thenumberof logical partitionsthatcanexist.
(However, in reality, it is probablynot a goodideato try to de ne and usemore than 12 logical
partitionson a singlediskdrive.)

Now thatwe have discussegbartitionsin general)et usseehow to usethis knowvledgeto install Red
HatLinux.

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

- Unpartitionedree spaces available

« An unusedoartitionis available

- Freespacean anactiely usedpartitionis available
Let uslook ateachscenaridn 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 Unpartitioned Free Space

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

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

In ary caseyou cansimply createthe necessarpartitionsfrom theunusedspaceUnfortunately this
scenarioalthoughvery simple,is not very likely (unlessyou have just purchased new disk just for
RedHat Linux). Most pre-installedbperatingsystemsarecon guredto take up all availablespaceon
adiskdrive (seeSectionE.1.4.3.

Next, we will discussa slightly morecommonsituation.

E.1.4.2. Using Space from an Unused Partition

In this case maybeyou have oneor morepartitionsthatyou do notuseary longer Perhapyou have
dabbledwith anothemperatingsystemin the past,andthe partition(s)you dedicatedo it never seem
to beusedarymore.FigureE-9, illustratessuchasituation.

Figure E-9. Disk Drive With an UnusedPartition

If you nd yourselfin this situation,you canusethe spaceallocatedo the unusedartition. You will
rst needto deletethe partition, andthencreatethe appropriateLinux partition(s)in its place.You
caneitherdeletethe partitionusingthe DOSfdisk commandpr you will be giventhe opportunity
to do soduringa custominstallation.

E.1.4.3. Using Free Space from an Active Partition

This is themostcommonsituation.It is also,unfortunatelythe hardesto handle. The mainproblem
is that,evenif you have enoughfreespaceit is presentlyallocatedo a partitionthatis alreadyin use.
If you purchased computerwith pre-installedsoftware, the hard disk mostlikely hasonemassie
partitionholdingthe operatingsystemanddata.

Asidefrom addinga new harddrive to your systemyou have two choices:

DestructiveRepartitioning

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

@Caution

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

After creatinga smallerpartition for your existing software, you canreinstallary software,re-
storeyour data,and continueyour Red Hat Linux installation.Figure E-10 shaws this being
done.

Figure E-10. Disk Drive Being Destructively Repartitioned

@Caution

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

Non-DestructiveRepartitioning

Here,you run a programthat doesthe seeminglyimpossible:it makes a big partition smaller
withoutlosingary of the les storedin thatpartition.Many peoplehave foundthis methodto be
reliableandtrouble-free What software shouldyou useto performthis feat? Thereareseveral
diskmanagemergoftwareproductsonthemarket. Youwill haveto dosomeresearcho nd the
onethatis bestfor your situation.

While the procesf non-destructie repartitioningis ratherstraightforvard, therearea number
of stepsinvolved:

. Compressxisting data

- Resizethe existing partition

- Createnew partition(s)

Next we will look ateachstepin abit moredetail.

E.1.4.3.1. Compress existing data

As FigureE-11, shaws, the rst stepis to compresshedatain your existing partition. Thereasorfor
doingthisis to rearrangehe datasuchthatit maximizesthe availablefree spaceat the "end" of the
partition.
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Figure E-11. Disk Drive Being Compressed

This stepis crucial.Withoutit, thelocationof your datacouldpreventthe partitionfrom beingresized
to theextentdesired Note alsothat, for onereasoror another somedatacannotbe moved. If this is
thecase(andit severelyrestrictsthesizeof your new partition(s)),you maybeforcedto destructiely
repartitionyour disk.

E.1.4.3.2. Resize the existing partition

FigureE-12 shavstheactualresizingprocessWhile the actualresultof theresizingoperatiorvaries
dependingn the softwareused,in mostcaseghenewly freedspaces usedto createanunformatted
partitionof the sametype astheoriginal partition.

Figure E-12.Disk Drive with Partition Resized

It is importantto understandvhatthe resizingsoftware you usedoeswith the nenly freedspaceso
that you cantake the appropriatesteps.In the casewe have illustrated,it would be bestto simply
deletethe new DOS partitionandcreatethe appropriateLinux partition(s).

E.1.4.3.3. Create new partition(s)

As thepreviousstepimplied, it mayor maynotbenecessaryo createnew partitions.However, unless
yourresizingsoftwareis Linux-aware,it is likely youwill needto deletethe partitionthatwascreated
duringtheresizingprocessFigureE-13 shaws this beingdone.

Figure E-13.Disk Drive with Final Partition Con guration
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Note

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

As acorvenienceo RedHatLinux userstheDOSfips  utility is includedontheRedHatLinux/x86
CD linthedosutils  directory Thisis afreely availableprogramthatcanresizeFAT (File Alloca-
tion Table)partitions.

AWarning

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 you decideto repartitionyour harddrive with fips , it is vital thatyou do two things:

- Perform a badup — Make two copiesof all theimportantdataon your computer Thesecopies
shouldbe to removablemedia(suchastapeor diskettes),andyou shouldmale surethey areread-
ablebeforeproceeding.

- Read the documentation— Completely read the fips documentation,located in the
dosutils/fipsdocs subdirectoryon RedHat Linux/x86 CD 1.

Shouldyou decideto usefips , beawarethatafterfips runsyouwill beleft with two partitions:the
oneyou resized,andthe onefips createdout of the newly freedspacelf your goalis to usethat
spaceto install RedHat Linux, you shoulddeletethe newly createdpartition, eitherby usingfdisk
underyour currentoperatingsystemor while settingup partitionsduringa custominstallation.

E.1.5. Partition Naming Scheme

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

- Eachpatrtition's typeis checledto determinef it canbereadby DOS/Windows.

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

- Thedrivelettercanthenbeusedto referto thatpartitionaswell asthe le systemcontainenthat
partition.

RedHat Linux usesa namingschemethatis more e xible andconveys moreinformationthanthe
approachusedby otheroperatingsystemsThe namingschemes le-based, with lenamesin the
form:

/dev/ xxyN

Hereis how to deciphetthe partitionnamingscheme:
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/dev/

This string is the nameof the directoryin which all device les reside.Sincepartitionsreside
on harddisks,andharddisksare devices,the les representingll possiblepartitionsresidein
/dev/ .

XX

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

Thisletterindicateswhich device the partitionis on. For example,/dev/hda  (the rst IDE hard
disk)or /dev/isdb  (thesecondSCSldisk).

The nal numberdenoteghe partition. The rst four (primary or extended)partitionsarenum-
bered1 through4. Logical partitionsstartat5. So,for example /devihda3 is thethird primary
or extendedpartitionon the rst IDE harddisk, and/dev/sdb6  is the secondogical partition
onthesecondSCSlharddisk.

Note

There is no part of this naming convention that is based on partition type; unlike DOS/Windows, all
partitions can be identi ed under Red Hat 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 male thingseasierto understandvhenyou aresettingup the
partitionsRedHat Linux requires.

E.1.6. Disk Partitions and Other Operating Systems

If your RedHat Linux partitionswill be sharinga hard disk with partitionsusedby other operat-
ing systemsmostof thetime you will have no problemsHowever, therearecertaincombinationof
Linux andotheroperatingsystemshatrequireextra care Informationon creatingdisk partitionscom-
patiblewith otheroperatingsystemss availablein several HOWTOsandMini-HOWTOs, available
on the RedHat Linux DocumentatiorCD in the HOWT@nd HOWTO/mini directories.In particular
the Mini-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

Oneareathatmary peoplenew to Linux nd confusingis the matterof how partitionsareusedand

accesseby the Linux operatingsystemlIn DOS/Wndows, it is relatively simple:Eachpartitiongets

a"drive letter" Youthenusethecorrectdrive letterto referto les anddirectoriesonits corresponding
partition.

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

supporta singlesetof les anddirectories.This is doneby associatinga partition with a directory
througha processknown asmounting Mountinga partition malesits storageavailablestartingatthe
speci eddirectory(known asa mountpoint).

For example, if partition /dev/hda5  were mounted on /usr , that would mean that all
les and directories under /usr  would physically reside on /dev/ihda5 . So the le
Jusr/share/doc/FAQ/txt/Linux-FAQ would be stored on /devihda5 , while the le
/etc/X11/gdm/Sessions/Gnome would not.

Continuing our example, it is also possiblethat one or more directoriesbelon /usr  would be
mountpointsfor other partitions.For instance a partition (say /dev/hda7 ) could be mountedon
Jusr/local , meaningthat /usr/local/man/whatis would then resideon /devihda7  rather
than/dev/hda5

E.1.8. How Many Partitions?

At this pointin the procesof preparingio install RedHat Linux, youwill needto give someconsid-
erationto thenumberandsizeof the partitionsto beusedby your nen operatingsystemThequestion
of "how mary partitions"continuego sparkdebatewithin theLinux communityand,withoutary end
to the debatein sight, it is safeto saythatthereare probablyasmary partition layoutsasthereare
peopledebatingheissue.

Keepingthisin mind, we recommendhat, unlessyou have areasorfor doing otherwise you should
atleastcreatethefollowing partitions:

- A swappartition — Swap partitionsare usedto supportvirtual memory In otherwords, datais
written to swapwhenthereis not RAM to hold the datayour systemis processingYou mustcreate
a swap partitionto correctlyuseRedHat Linux. The minimumsizeof your swap patrtition should
be equalto twice theamountof your computers RAM or 32 MB, whichever is larger

+ Al/boot partition — Thepartiionmountedon/boot containgheoperatingsystenmkernel(which
allows your systenmto bootRedHat Linux), alongwith afew other les usedduringthe bootstrap
process.

@Caution

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

Dueto the limitations of mostPC BIOSes,creatinga small partition to hold these les is a good
idea.For mostusersa 32 MB bootpartitionis sufcient.

Arootpartition (/ ) — Theroot partitionis where/ (therootdirectory)residesIn this partitioning
layout,all les (exceptthosestoredin /boot ) resideon theroot partition. Becauseof this, it is in
your bestinterestto maximizethe sizeof your root partition. For example,a 1.2 GB root partition
maypermitthe equivalentof aworkstationinstallation(with verylittle free space)while a3.4GB
root partition maylet you install every packageObviously, the more spaceyou cangive the root
partition,thebetter

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

GRUB andLILO arethemostcommonlyusedmethoddo bootRedHatLinux onlntel-basedystems.
As operatingsystenloadersthey operaté'outside"of ary operatingsystemusingonly the Basicl/O
System(or BIOS) built into the computerhardwareitself. This sectiondescribesGRUB andLILO's
interactionswvith PCBIOSesandis speci ¢ to Intel-compatiblecomputers.

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

GRUB andLILO aresubjecto somelimitationsimposeddy the BIOSin mostintel-basedcomputers.
Speci cally, mostBlOSescannotaccessnorethantwo harddrives,andthey cannotaccessary data
storedbeyondcylinder 1023of ary drive. NotethatsomerecenBIOSesdo nothave thesdimitations,

but this is by no meanauniversal.

All the dataGRUB andLILO needto accessat boot time (including the Linux kernel)is located
in the /boot directory If you follow the partition layout recommendeé@bove or are performinga
workstationor sener install, the/boot  directorywill bein asmall, separateartition. Otherwise,t
mayresidein theroot partition(/ ). In eithercasethepartitionin which/boot residesmustconform
to thefollowing guidelinesf you aregoingto useGRUB or LILO to bootyour RedHatLinux system:

OnFirst Two IDE Drives

If youhave 2 IDE (or EIDE) drives,/boot mustbelocatedon oneof them.Note thatthis two-
drive limit alsoincludesary IDE CD-ROM drives on your primary IDE controller So, if you
have one IDE hard drive, and one IDE CD-ROM on your primary controller /boot mustbe
locatedon the rst harddrive only, evenif you have otherharddriveson your secondaryDE
controller

OnFirstIDE or First SCSIDrive

If you have onelDE (or EIDE) drive andoneor moreSCSldrives,/boot mustbelocatedeither
onthelDE drive or the SCSldrive atID 0. No otherSCSIIDs will work.

OnFirst Two SCSIDrives

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

Partition CompletelyBelow Cylinder1023

No matterwhichof theabaove con gurationsapply thepartitionthatholds/boot mustbelocated
entirely belav cylinder 1023.1f the partition holding/boot  straddlescylinder 1023, you may
faceasituationwhereGRUB andLILO will workinitially (becausall thenecessarinformation
is belav cylinder 1023)but will fail if a new kernelis to beloadedandthatkernelresidesabore
cylinder1023.

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

Note

Disk Druid, as well as the workstation and server installations, takes these BIOS-related limitations
into account.
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Driver Disks

F.1. Why Do | Need a Driver Disk?

While the Red Hat Linux installationprogramis loading,you may seea screenthat asksyou for a
driver disk. Thedriver disk screeris mostoftenseenin threescenarios:

« If youruntheinstallationprogramin expert mode
- If youruntheinstallationprogramby enteringlinux  dd attheboot: prompt
- If youruntheinstallationprogramon a computemhich doesnot have ary PCl devices

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

A driver disk addssupportfor hardwarethatis not otherwisesupportedy the installationprogram.
The driver disk could be producedby RedHat, it could be a disk you make yourselffrom drivers
foundonthelnternet,or it couldbea diskthata hardwarevendorincludeswith a pieceof hardvare.

Thereis no needto usea driver disk unlessyou needa particulardevice in orderto install Red Hat

Linux. Driver disksaremostoftenusedfor non-standardr very nev CD-ROM drives,SCSladapters,
or NICs. Thesearetheonly devicesusedduringtheinstallationthatmightrequiredriversnotincluded

on the RedHat Linux CD-ROMs (or bootdisk, 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 | Obtain a Driver Disk?

TheRedHatLinux CD-ROM 1 includesdriver diskimages(images/drvnet.img — network card
drivers andimages/drvblock.img — driversfor SCSIcontrollers)containingmary rarely used
drivers.|If you suspecthatyour systemmayrequireoneof thesedrivers,you shouldcreatethedriver
disk beforebeginningyour RedHat Linux installation.

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

underthe sectioncalledBug Fixes Occasionallypopularhardware may be madeavailable aftera
releasef RedHatLinux thatwill notwork with driversalreadyin theinstallationprogramor included
onthedriver diskimagesonthe RedHat Linux CD-ROM 1. In suchcasesthe RedHat websitemay
containalink to adriver diskimage.
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F.1.2.1. Creating a Driver Disk from an Image File

If you have adriver diskimagethatyou needto write to a oppy disk, this canbe donefrom within
DOSor RedHatLinux.

To createa driver disk from adriver diskimageusingRedHat Linux:

1. Insertablank,formatted oppy diskinto the rst oppy drive.

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

To createa driver disk from adriver diskimageusingDOS:

1. Inserta blank,formatted oppy diskinto thea: drive.

2. Fromthesamedirectorycontainingthedriver diskimage,suchasdrvnet.img , typerawrite
drvnetimg  a: atthecommandine.

F.1.3. Using a Driver Disk During Installation

Having adriver disk is not enoughyou mustspeci cally tell the RedHat Linux installationprogram
to loadthatdriver disk anduseit duringtheinstallationprocess.

Note

A driver disk is different than a boot disk. If you require a boot disk to begin the Red Hat Linux
installation, you will still need to create that oppy 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 installationprocesshy bootingfrom the Red Hat
Linux CD-ROM 1 (or theinstallationbootdisk). At theboot: prompt,entereitherlinux  expert
orlinux dd. Referto Section3.3.1for detailson bootingtheinstallationprogram.

The RedHat Linux installationprogramwill askyou to insertthe driver disk. Oncethe driver disk
is readby theinstaller it canapply thosedriversto hardware discareredon your systemlaterin the
installationprocess.
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Sharingacomputebetweertwo operatingsystemsequiresdualbooting.You canuseeitheroperating
systemonthecomputerbut notbothatonce.Eachoperatingsystenbootsfrom andusests own hard
drivesor disk partitions.

This chapterexplains how to con gure your systemto bootinto both Red Hat Linux and another
operatingsystemFor clarity, wewill assumehattheotheroperatingsystems MicrosoftWindowvs™.
But the generaproceduresresimilar 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 ary operatingsystemsnstalledon your computerinstall Windows rst andthen
install RedHat Linux.

« If you areinstalling Windows 9x or Windows ME, you cannot de ne partitionsduring the Win-
dows installation.Install Windows, andthenreferto SectionG.3 for instructionson using ps to
repartitionyour harddrive andcreatefree spacefor Linux.

« If youareinstallingWindowvs NT or Windows 2000,you cancreatepartitionsof a speci ¢ sizefor
Windows. Leave enoughfree spacgspacethatis not partitionedor formatted)on the harddrive to
install Linux.

@

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

If the computeryou wantto install RedHat Linux on is currently running Windows (or someother
operatingsystemyou have installed),you have animportantdecisionto male. Your choicesare:

- Do you want RedHat Linux to be the only operatingsystemon your computer despitethe fact
that you alreadyhave Windows on your computer?f yes,you do not have to con gure a dual-
boot system Backupary informationthat you wantto savze andstartthe installation.During the
installation,if you chooseto have the installationprogramautomaticallypartition your systemon
the Disk Partitioning SetupscreenchooseRemove all partitions on this system If you choose
manualpartitioningwith Disk Druid or fdisk, deleteall the existing DOS (Windows) partitions
andthencreateyour Linux partitions.
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- Do youwantto install RedHat Linux andthenhave the option of bootingeitherRedHat Linux or
your otheroperatingsystem? RedHatLinux installationcanbe performedsothatRedHat Linux
is installedon your system but the otheroperatingsystemis not affected.Sinceyou alreadyhave
Windows installed,you needto allocatedisk spacefor Linux. Referto SectionG.1, andthenrefer
to SectionG.2

G.1. Allocating Disk Space for Linux

AWarning

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 you alreadyhave Windows installedon your systemyou musthave free harddrive spaceavailable
onwhichto install RedHat Linux. Your choicesareasfollows:

+ Add anew harddrive.
« Useanexisting harddrive or partition.
- Createanew partition.

For all threeoptions,be avarethatthe BIOS in someoldersystemscannotaccessnorethanthe rst
1024cylinderson a harddrive. If thisis the casethe/boot Linux partitionmustbe locatedon the
rst 1024cylindersof your harddrive to bootLinux.

G.1.1. Add a New Hard Drive

Thesimplestwayto make roomfor RedHatLinux is to addanew harddrive to thecomputermndthen
installRedHat Linux onthatdrive. For example,if youaddasecondDE harddrive to thecomputer
the RedHat Linux installationprogramwill recognizet ashdb andthe existing drive (the oneused
by Windows) ashda. (For SCSlharddrives,the newly installedRedHat Linux harddrive would be
recognizedassdb andtheotherharddrive assda .)

If you chooseto install a new harddrive for Linux, all you needto do is startthe Red Hat Linux
installationprogram After startingtheRedHatLinux installationprogramjust make sureyouchoose
to install Linux onthe newly installedharddrive (suchashdb or sdb ) ratherthanthe harddrive used
by Windows.

G.1.2. Use an Existing Hard Drive or Partition

Anotherwayto make roomfor Linux is to useaharddrive or disk partitionthatis currentlybeingused
by Windows. For example,supposehat Windows Explorer shavs two harddrives,C: andD: . This
couldindicateeitherthatthe computetastwo harddrives,or a singleharddrive with two partitions.
In eithercase(assuminghe harddrive hasenoughdisk space)you caninstall RedHat Linux on the
harddrive or disk partitionthatWindows recognizessD: .

This choiceis availableto youonly if thecomputethastwo or moreharddrivesor disk partitions.
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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 alocal Windows partitionis availablein which you wantto install Linux, completethe following
steps:

1. Coyy all datayou wantto save from the selectecharddrive or partition(D: in this example)to
anotherocation.

2. Startthe RedHat Linux installationprogramandtell it to install Linux in the designatedirive
or partition— in this example,in the harddrive or partition that Windows designatessD: .
NotethatLinux distinguishedbetweerharddrivesanddisk partitions.Thus:

- If C: andD: onthis computerreferto two separatéarddrives,theinstallationprogramwill
recognizehemashda andhdb (IDE) or sda andsdb (SCSI).Tell theinstallationprogram
toinstallonhdb orsdb.

- If C: andD: referto partitionson asingledrive, theinstallationprogramwill recognizehem
ashdal andhda2 (or sdal andsda2 ). Duringthe partitioningphaseof the RedHat Linux
installation,deletethe secondpartition (hda2 or sda2 ), thenpartition the unallocatedree
spacefor Linux. You do not have to deletethe secondpartition prior to startingthe RedHat
Linux installation.

G.1.3. Create a New Partition

Thethird way to make roomfor Linux is to createanew partitionfor RedHat Linux ontheharddrive
beingusedby theotheroperatingsystemIf Windows Explorer shavs only oneharddrive (C: ), and
you do not wantto adda nev harddrive, you mustpartition the drive. After partitioning, Windows
Explorer will seeasmallerC: drive;and,whenyouruntheRedHatLinux installationprogramyou
canpartitiontheremainderof thedrive for Linux.

You canusea destructie partitioningprogram,suchasfdisk, to divide the harddrive, but doing so
will requireyou to re-installWindows. (Thisis probablynotyour bestoption.)

A numberof non-destructie third-partypartitioningprogramsareavailablefor the Windows operat-
ing systemlf you chooseo useoneof these consulttheir documentation.

For instructionson how to partitionwith FIPS, a programthatis on the RedHat Linux CD-ROM,
referto SectionG.3.

G.2. Installing Red Hat Linux in a Dual-Boot Environment

After Windows is installedandyou have free disk spacereadyfor Linux, you canstartthe RedHat
Linux installationprogram.Go to Chapterl to begin. At this point, the only differencebetweena
RedHat Linux installationandcon guring a dual-bootsystemduringthe RedHat Linux installation
is partitioningthe harddrive andcon guring the bootloader Whenyou areat the Disk Partitioning
Setupscreerasdescribedn Section3.16 returnto this section.
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G.2.1. Disk Partitioning

At theDisk Partitioning Setupscreerof theinstallationprogramyouhave afew options.Depending
on which optionyou choosethe stepsfor con guring a dual-bootsystemvary. If you do not know
how mary Linux partitionsto createreferto Section3.18for arecommendegartitioningschemelf
you choose:

« Automaticpartitioning— ChooseKeepall partitions and useexisting free space This option
will leave your Windows partitionson the harddrive andpartitionthe free spaceor additionalhard
drive for RedHat Linux.

« Manualpartitioningwith Disk Druid — Do not deletethe existing Windows partitions(they are
thepartitionsof typevfat ). Createyour Linux partitionson theadditionalharddrive or in thefree
spaceyou have resered for RedHatLinux.

« Manualpartitioningwith fdisk — Similarto usingDisk Druid exceptyouwill nothave thegraph-
ical interface.Thebasicprocedurds the same Do not deletethe existing partitionsof type FAT16,
FAT32, or NTFS Createyour Linux partitionson the additionalharddrive or in thefree spaceyou
have reseredfor RedHat Linux.

G.2.2. Con guring the Boot Loader

Whenyouarrive attheBoot Loader Installation screerduringtheRedHatLinux installation,choose
toinstallthebootloader 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 either Red Hat Linux or Windows. This canbe seenon the
bootloaderscreerof theinstallationprogram.An entry namedDOS appearsn thelist of operating
systemso boot.

G.2.3. Post-Installation

After the installation,wheneer you startthe computer you canindicatewhetheryou want to start
RedHat Linux or the otheroperatingsystemfrom the bootloaderscreenChooseRed Hat Linux to
bootinto RedHat Linux, andchooseDOS to bootinto Windows.

If you did not partitionall the free spaceon your harddrive for RedHat Linux, you canpartitionit
for Windows afterinstalling Red Hat Linux. You canuseparted or fdisk to createthesepartitions.
parted is easierto usethanfdisk becausef the interfaceandthe commandsised.For example,to
view thepartitiontable,youtypeprint  in parted insteadof typingp in fdisk. For moreinformation
aboutparted, referto the Of cial RedHat Linux CustomizatiorGuide

AWarning

It is highly recommended that you use parted 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 accesghe les on the Windows partitionswhile usingRed Hat Linux, referto the Accessinga
WindowsPartition FAQ in the Of cial RedHat Linux Getting StartedGuide If you formattedthe
Windows partitionsin NTFS format, this methodwill notwork.



Appendix G. Con guring a Dual-Boot System 121

G.3. Partitioning with FIPS

As a convenienceto our customersye provide the FIPS utility. This is a freely available program
thatcanresizeFAT (File Allocation Table)partitions.It is includedon the RedHat Linux CD-ROM
in thedosutils  directory If youareusingNTFS partitions,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 thatyou do two things:

+ Performa Badup— Make two copiesof all theimportantdataon your computer Thesecopies
shouldbe to removable media(suchastape,CD-ROM, or diskettes),andyou shouldmale sure
they arereadablébeforeproceeding.

+ Read the Documentation— Completely read the FIPS documentation,located in the
dosutils/fipsdocs directoryonthe RedHat Linux CD-ROM 1.

Shouldyou decideto useFIPS, be avarethat after FIPS runsyou will be left with two partitions:
theoneyouresizedandtheoneFIPS createdut of thenewly freedspacelf yourgoalis to usethat
spaceto install RedHat Linux, you shoulddeletethe nenly createdpartition, eitherby usingfdisk
underyour currentoperatingsystemor while settingup partitionsduringa custom-clas#stallation.

Thefollowing instructionsareasimpli ed versionof theFIPS documentatiorie, fips.doc ,located
in theFIPS directory(/dosutils/fips20/* ). Thesenstructionsshouldapplyin mostinstancesif
you encounteary problems seethedocumentationle.

1. FromWindows:

« Do afull backup.
» Runscandiskto verify thatthe harddrive containsno badclusters.

- Decidehow to distribute the availablespaceon the harddrive betweerthe operatingsystems.
Use Windows Explorer to seethe free spaceon the drive. Make a note of the space(in
megabytes}hateachoperatingsystemwill have.

- If youdonothave one,createa Windows bootdisk.

Creatinga boot disk variesbetweendifferent versionsof Windows. Consultthe Windows
documentatiotfior instructionson creatinga Windows bootdisk.

The diskette will be formatted,and COMMAND.CQMlong with the associatedidden les
(10.SYS , MSDOS.SYSandDBLSPACE.BIN), will be copiedto thediskette.

« Copy thefollowing les onthe RedHatLinux CD-ROM to the DOSbootdisk.

dosutils/fips20/fips.exe
dosutils/fips20/restorrb.exe
dosutils/fips20/errors.txt
dosutils/fips20/fips.doc
dosutils/fips20/fips.faq
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- Defragmentheharddrive sothatall thedataon the harddrive is locatedat the beginning of
thedrive.

2. Insertthe Windows bootdisk into the oppy drive andrebootthe system.

3. StartFIPS (typefips attheprompt).

WhenFIPS begins,you'll nd awelcomescreersimilarto 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 DOSboot 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 COPYINGfor detalils.

Press any key.

Whenyou pressa key, aroot partition screerwill appear(Notethat,if the computethasmore
thanoneharddrive, you'll beasledto selectwhich oneyouwantto partition.)

Whenyou pressa key, detailsaboutthe harddrive, 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
proceedingvith FIPS.

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

Verify thata DOSbootdiskis in the oppy drive, andtypely], for yes . A screersimilarto the
following will appearallowing youto resizethe partition.
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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

Theinitial valuesallocateall free spaceon the disk to the new partition. This is not whatyou
want,becausghis settingwould leave no freespaceon your Windows partition. Presghe[right
arran] to increasethe sizeof the Windows partition anddecreaséhe size of the new (Linux)
partition; pressthe [left arrav] to decreasehe size of the Windows partition andincreasethe
size of the Linux partition. When the sizesare what you want, press[Enter]. A veri cation
screerwill appear

If youtyper (to re-editthepartitiontables),FigureG-1reappearsallowing you to changethe
partitionsizes.If youanswerc, acon rmation screenfFigureG-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 completesheresizingoperation A harmles®rrormessagenay occur statingin effect
thatFIPS cannotrebootthe system.

After asuccessfubperationthediskwill have two partitions.The rst partition(hdal or sdal) will
beusedby Windows. Werecommendhatyou startWindows (remembeto remave thebootdisk from
drive A: ) andrun scandiskondrive C: .

If you encounterary problems(for example, Windows will not boot), you canreversethe FIPS
resizing operationwith the restorrb.exe commandwhich you copiedto your DOS boot disk. In
caseof ary errors,readthe FIPS documentationles (fips.doc  andfips.fag ), which describe
a numberof factorsthat could causethe resizingoperationto fail. If all elsefails, you canrestore
Windows with the backupyou made.
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Thesecondpartition(hda2 or sda2 ) containsthe spacethatthe RedHat Linux installationprogram
will use WhentheDisk Druid screerappearsluringinstallation,deletethis partition(theinstallation
manualexplainshow), thenproceedwith Linux partitioning.
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