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Intr oduction

Welcometo theRedHat EnterpriseLinux InstallationGuide. This guidecontainsusefulinformation
to assistyouduringtheinstallationof RedHatEnterpriseLinux 4.Fromfundamentalconceptssuchas
installationpreparationto thestep-by-stepinstallationprocedure,thisbookwill beavaluableresource
asyou installRedHatEnterpriseLinux.

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

command

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

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

file name

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

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

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

Install thewebalizer RPMif youwantto useaWebserver log �le analysisprogram.

application

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

UseMozilla to browsetheWeb.

[key]

A key on thekeyboardis shown in thisstyle.For example:

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

[key]-[combination]

A combinationof keystrokesis representedin this way. For example:

The[Ctrl]-[Alt]- [Backspace]key combinationexits your graphicalsessionandreturnyou to the
graphicallogin screenor theconsole.



ii Intr oduction

text found on a GUI interface

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

SelecttheRequirePassword checkboxif youwouldlikeyourscreensaver to requireapassword
beforestopping.

top level of a menuon a GUI screenor window

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

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

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

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

button on a GUI screenor window

Thisstyleindicatesthatthetext canbefoundonaclickablebuttononaGUI screen.Forexample:

Click on theBack buttonto returnto thewebpageyou lastviewed.

computer output

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

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

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

prompt

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

$

#

[stephen@maturin stephen]$

leopard login:

user input

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

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

replaceable

Text usedfor examples,whichis meantto bereplacedwith dataprovidedby theuser, isdisplayed
in this style.In thefollowing example,< version-number > is displayedin this style:
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The directory for the kernel source is /usr/src/ < version-number > / , where
< version-number > is theversionof thekernelinstalledon this system.

Additionally, weuseseveraldifferentstrategiesto draw yourattentionto certainpiecesof information.
In order of how critical the information is to your system,theseitems are marked as a note, tip,
important,caution,or warning.For example:

Note

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

Tip

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

Impor tant

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

Caution

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

Warning

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

2. How to Use This Manual
This manualfocuseson a VM andLPAR-basedinstallationandis ideal for users(bothnew andold)
who want a quick andsimpleinstallationsolution.It helpsyou prepareyour systemandwalk you
throughtheinstallationof RedHat EnterpriseLinux.

RedHatEnterpriseLinux includesmultiple installationCD-ROMs.Notethatonly the�rst CD-ROM
(CD #1) is bootable.TheadditionalinstallationCD-ROMs arerequired,evenfor a minimal installa-
tion. RedHat alsoprovidessupplementaryCD-ROMs containingsourceRPMsanddocumentation
for all thepackages,aswell asaLinux ApplicationsCD (LACD).
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If you arean experienceduserandyou do not needa review of the basics,you canskip aheadto
Chapter2 InstallingRedHat EnterpriseLinux to begin theinstallationprocess.

2.1. We Need Feedbac k!
If youdiscover a typo in theRedHat EnterpriseLinux InstallationGuideor have thoughtof away to
make thismanualbetter, wewould love to hearfrom you.Submitabug reportagainstthecomponent
rhel-ig-s390in Bugzilla at:

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

Whensubmittingabug report,besureto mentionthemanual's identi�er:

rhel-ig-s390(EN)-4-Print-RHI (2004-09-24T13:10)

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

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

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

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

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

For moreinformation,referto:

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

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

• The README-Accessibility �le provides more information and instructions for
using some of the tools available for users with special needs.This �le can be found in
/usr/share/doc/redhat-release- X/ , where X is the releasenumber of your installed
subscription.
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The installationprocessassumesa basicfamiliarity with the IBM S/390andIBM eServer zSeries
platforms.For additionalinformationon theseplatforms,referto theIBM Redbooksavailableonline
at:

http://www.redbooks.ibm.com/

This manualassumesyou are familiar with the relatedRedbooksandcanset up logical partitions
(LPARs)andvirtual machines(VMs) onanS/390or IBM eServer zSeriessystem.

Note

For the most current IBM resources, visit http://www.ibm.com/eserver/zseries/.

Beforeyou installRedHat EnterpriseLinux, youmustto performthefollowing steps:

1. Allocatesuf�cient DASD1 or SCSI2 partitionsto providesuitablediskspace(for example,2 GB
is suf�cient for server installations,while 5 GB is minimally requiredto install all packages).

2. Acquirea minimumof 256MB RAM (512MB is stronglyrecommended)to designatefor the
Linux virtual machine.

3. Determineif youneedswapspaceandif sohow much.While it is possible(andrecommended)
to assignenoughmemoryto z/VM andlet z/VM dothenecessaryswapping,theremaybecases
wheretheamountof requiredRAM is notpredictable.Suchinstancesshouldbeexaminedona
case-by-casebasis.

4. Decidewhat environmentunderwhich to run the RedHat EnterpriseLinux operatingsystem
(onanLPAR or asaguestoperatingsystemononeor morevirtual machines).

5. Finally, it is importantto review sections3.3through3.8,andChapters5 and6 of theIBM Linux
for S/390Redbook, asit explainsthedifferentcon�gurationsandinstall scenariosavailableon
theS/390platformaswell ashow to setupaninitial LPAR or Linux virtual machine(z/VM).

1.1. Additional S/390 Hardware Preparation for Installation
Notes
Thenetwork con�gurationmustbedeterminedbeforehand.RedHat EnterpriseLinux for S/390sup-
portsmultiplenetwork devicesincludingCTC(channel-to-channel),IUCV (inter-usercommunication
vehicle),LCS(LAN channelstation),andQDIO-enabled(QueuedDirect I/O) devices.

For thepurposesof this installation,it is recommendedthatat least4 GB of diskspace(suchastwo 2
GB DASD, directaccessstoragedevice,partitionsor equivalentzSeriesSCSILUNs) beallocatedfor
the installationprocess.All DASD disk allocationsshouldbecompletedprior to the install process.

1. Direct AccessStorageDevices(or DASDs)areharddisksthatallow a maximumof three(3) partitionsper

DASD. For example,dasda hasdasda[123] .
2. UsingthezFCPdriverover �ber anda dedicatedswitch,SCSILUNs canbepresented.
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After theinstallation,moreDASD or SCSI(for zSeriesonly) diskpartitionsmaybeaddedor deleted
asnecessary.

1.2. Basic Overview of the Boot Method
To prepare for installation, you must have the Linux kernel (kernel.img ), the ram disk
(initrd.img ), a CMS con�guration �le (generic.conf ) anda parameter�le. Sampleparameter
andCMS con�guration �les areprovided(generic.prm andgeneric.conf ). You shouldedit the
CMS con�guration �le and add information aboutyour DASD. You may also want to add some
informationaboutyour network con�guration. Oncethis is startedon the S/390,the networking is
con�gured.You canthenusetelnet or sshon anothercomputerto log into your RedHat Enterprise
Linux installationimage.Now youcanstartaninstallationscriptto installRedHatEnterpriseLinux.

Note

The CMS con�gur ation �le is a new �le for Red Hat Enterprise Linux 4. Users of prior
releases should note this addition. This new �le is explained in more detail throughout
Chapter 1 Steps to Get You Started .

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

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

Note

The directory speci�ed in the following refers to /location/of/disk /s pac e/ . This means it is the
directory up to, but not including, the RedHat/ distribution directory. For example, if you have Red
Hat Enterprise Linux 4 installation �les located in /export/rhel/ on the installation staging server,
/location/of/dis k/s pac e/ would be /export/rhel/ .

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

• For eachbinaryCD-ROM, executethefollowing commands:

• mount /mnt/cdrom

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

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

• umount /mnt/cdrom/
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• Notethat theReleaseNotesarenot includedin the RedHat directory. Unlessthey arespeci�cally
copiedover, theReleaseNoteswill not beavailableduringyour installationof RedHat Enterprise
Linux. TheReleaseNotesareformattedin HTML �les locatedat therootof thedisc.Copy the�les
to your installationdirectory. For example:

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

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

• Next, make /location/of/disk/space/ available for network installationvia NFS, FTP, or
HTTP andverify accessfrom aclient system.

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

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

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

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

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

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

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

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

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

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

Note

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



4 Chapter 1. Stepsto Get You Started

1.4. Preparing for a Hard Drive Installation

Note

DASD installations only work from ext2 or ext3 �le systems. If you have a �le system other than ext2
or ext3 you will not be able to perform a DASD installation.

Toprepareyoursystemfor aharddrive installation,youmustsetthesystemupin oneof thefollowing
ways:

• Using a setof CD-ROMs — CreateCD-ROM ISO image�les from eachinstallationCD-ROM.
For eachCD-ROM, executethefollowing commandonaLinux system:

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

This commandmay raisean error messagewhenthe dataat the endof the CD-ROM is reached
whichcanbeignored.TheISOimagescreatedcannow beusedfor installation,oncecopiedto the
correctDASD.

• UsingISOimages— transfertheseimagesto thesystemto beinstalled(or to thecorrectDASD).

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

Make thecorrectDASDsaccessibleto thenew VM or LPAR, andthenproceedwith installation.

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

1.5. Installing under z/VM
Log ontoz/VM astheLinux guestaccount.Youcanusex3270or c3270(from thex3270-text package
in RedHatEnterpriseLinux) to log in to z/VM from otherLinux systems.Alternatively, usetheOS/2
3270terminalemulatoron theS/390managementconsole.If youareworkingfrom aWindows based
machine,Jolly Giant(http://www.jollygiant.com/)offersanSSL-enabled3270emulator.

If youarenot in CMS mode,enterit now.

i cms

If necessary, addthedevice containingz/VM's TCP/IPtoolsto your CMSdisk list. For example:

vmlink tcpmaint 592 592

If usingany of theqdio/qethbasednetwork connectiontypes(suchasOSAexpressor hipersockets),
settheVM guestqioassistparameteroff:

set qioassist off

FTP to the machinecontaining the Red Hat EnterpriseLinux boot images(kernel.img and
initrd.img ), log in, and execute the following commands(use the (repl option if you are
overwritingexisting kernel.img andinitrd.img image�les):
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• cd /location/of/boot/images/

• locsite fix 80

• bin

• get kernel.img (repl

• get initrd.img (repl

• ascii

• get redhat.parm (repl

• quit

You may now create the parameter �le (for example, redhat.parm ). Refer to
AppendixB SampleParameterFiles for sampleparm �les. Below is anexplanationof theparm �le
contents.

Thereis a limit of 32 total parametersin the parameter�le. In order to accommodatelimitations
with parameter�les, anew con�guration�le onaCMS DASD shouldbeusedto con�gure theinitial
network setupandtheDASD speci�cation.

A .parm �le is still required for the real kernel parameters,such as root=/dev/ram0 ro
ip=off ramdisk_size=40000 , and single parameterswhich are not assignedto variables,
suchasvnc . Two new parameterswhich point the installationprogramat thenew con�guration �le
needto beaddedto the .parm �le:

CMSDASD=191CMSCONFFILE=redhat.conf

CMSDASD is the device ID of the CMS formattedDASD which containsthe con�guration �le.
CMSDASD is usuallythe'$HOME' DASD 191of themainframeuser. Thenameof thecon�guration
�le mustbesetwith CMSCONFFILEandneedsto beall lowercase.

Thesyntaxof theCMSCONFFILEis bashstylewith variable="value" pairs,oneoneachline.

Exampleredhat.parm �le:

root=/dev/ram0 ro ip=off ramdisk_size=40000
CMSDASD=191CMSCONFFILE=redhat.conf
vnc

Exampleredhat.exec �le:

/* */
'cl rdr'
'purge rdr all'
'spool punch * rdr'
'PUNCH KERNEL IMG A (NOH'
'PUNCH REDHATPARMA (NOH'
'PUNCH INITRD IMG A (NOH'
'ch rdr all keep nohold'
'i 00c'

Exampleredhat.conf �le:

HOSTNAME="foobar.zSeries.example.com"
DASD="200-203"
NETTYPE="qeth"
IPADDR="192.168.17.115"
SUBCHANNELS="0.0.0600,0.0.0601,0.0.0602"
PORTNAME="FOOBAR"
NETWORK="192.168.17.0"
NETMASK="255.255.255.0"
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BROADCAST="192.168.17.255"
SEARCHDNS="example.com:zSeries.example.com"
GATEWAY="192.168.17.254"
DNS="192.168.17.1"
MTU="4096"

Thefollowing parametersarerequiredandmustbeincludedin theparameter�le:

• DASD=< dasd-list >

Where< dasd-list > representsthelist of DASD devicesto beusedbyRedHatEnterpriseLinux.

Although autoprobingfor DASDs is doneif this parameteris omitted,it is highly recommended
to includetheDASD=parameter, asthedevice numbers(andthereforethedevice names)canvary
whena new DASD is addedto theRedHat EnterpriseLinux guest.This canresultin anunusable
system.

• root= < file-system >

where< file-system > representsthe device on which the root �le systemcanbe found. For
installationpurposes,it shouldbesetto /dev/ram0 , which is theramdiskcontainingtheRedHat
EnterpriseLinux installationprogram.

Thefollowing parametersarerequiredto setupnetworking:

• SUBCHANNELS=

Providesrequireddevice busIDs for thevariousnetwork interfaces.
qeth: SUBCHANNELS="< read_device_bus_id > , < write_device_bus_i d> ,

< data_device_bus_id > "
lcs: SUBCHANNELS="< read_device_bus_id > , < write_device _bus_id > "
ctc: SUBCHANNELS="< read_device_bus_id > , < write_device _bus_id > "

For example(asampleqethSUBCHANNELstatement):
SUBCHANNELS=0.0.0600,0.0.0601,0.0.0602

To forceaspeci�c CTC protocol,additionalsparameterscanbeadded.For example:

CTCPROT=< n>

Where< n> is oneof thefollowing:

� 0 for compatibility mode(usedwith non-Linux peersother than S/390and zSeriesoperating
systems)

� 1 for extendedmode

� 2 for CTC-basedtty (only supportedonLinux-to-Linux connections)

� 3 for compatibilitymodewith S/390andzSeriesoperatingsystems

• PEERID=< userid >

Where< userid > representsthe ID of theguestmachinesyou want to connectto. Note that the
ID mustbewritten in capitalletters.For example,aPEERIDconnectionto az/VM TCP/IPservice
machineshouldbewritten as:

PEERID=TCPIP

NotethatthePEERIDparameterreplacestheIUCV parameterusedwith theLinux kernelversion
2.4.

Thefollowing parametersareoptional:

• HOSTNAME=< string >

Where< string > is thehostnameof thenewly-installedLinux guest.
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• NETTYPE=< type >

Where< type > mustbeoneof thefollowing: ctc , iucv , lcs , or qeth .

• IPADDR=< IP >

Where< IP > is theIP addressof thenew Linux guest.

• NETWORK=< network >

Where< network > is theaddressof yournetwork.

• NETMASK=< netmask >

Where< netmask > is thenetmask.

• BROADCAST=< broadcast >

Where< broadcast > is thebroadcastaddress.

• GATEWAY=< gw>

Where< gw> is eitherthegateway-IP for your eth device or theIP addressof thectc/escon/iucv
point-to-pointpartner.

• MTU=< mtu >

Where< mtu > is theMaximumTransmissionUnit (MTU) for this connection.

• DNS=< server1 > : < server2 > :...: < serverN >

Where < server1 > : < server2 > :...: < serverN > is a list of DNS servers, separatedby
colons.For example:

DNS=10.0.0.1:10.0.0.2

• SEARCHDNS=< domain1 > : < domain2 > :...: < domainN >

Where< domain1 > : < domain2 > :...: < domainN > is alist of thesearchdomains,separatedby
colons.For example:

SEARCHDNS=example.com:example.org

• PORTNAME=< osa_portname > | < lcs_portnumber >

This variablesupportsOSAdevicesoperatingin qdio modeor non-qdiomode.

Whenusingqdiomode:< qeth_portname > is theportnamespeci�edontheOSAdevicewhen
operatingin qeth mode.PORTNAME is only requiredfor z/VM 4.3 or older without APARs
VM63308andPQ73878.

Whenusingnon-qdiomode:< lcs_portnumber > is usedto passthe relative port numberas
integer in therangeof 0 through15.

• FCP_< n> =" < device_number > < SCSI_ID > < WWPN> < SCSI_LUN> < FCP_LUN> "

Thevariablescanbeusedon systemswith FCPdevicesto precon�guretheFCPsetupandcanbe
subsequentlyeditedin anacondaduringtheinstallation.An examplevaluemaylook similar to:
FCP_1="0.0.5000 0x01 0x5105074308c212e9 0x0 4010"

• < n> is anintegervalue(e.g.FCP_1, FCP_2, ...).

• < device_number > is usedto specifytheaddressof theFCPdevice ( 0.0.5000 for device
5000,for example).

• < SCSI_ID > is speci�ed in hex-value, typically sequentialvalues(e.g. 0x01 , 0x02 ... ) are
usedover multipleFCP_variables.

• < WWPN> is theworld wideportnameusedfor routing(oftenin conjunctionwith multipathing)
andis asa16-digit hex value(e.g.0x5105074308c212e9 ).
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• < SCSI_LUN> refersto the local SCSIlogical unit valueandis speci�ed asa hex-value,typi-
cally sequentialvalues(e.g.0x00,0x01,...) areusedover multipleFCP_variables.

• < FCP_LUN> refersto thestoragelogicalunit identi�er andis speci�edasahex-value(suchas
0x4010 ).

Note

Each of the values used in the FCP parameters (FCP_1, FCP_2, ...) are site-speci�c and are
normally supplied by the FCP storage administrator.

Thefollowing parameterfor kickstartinstallationsis optional:

• RUNKS=< value >

Where< value > is de�nedas1 if youwantto runtheinstallationprogramin noninteractive mode
in the3270terminal,or 0 otherwise.

Note

Make sure that your kickstart �le contains all required parameters before you use this option.

If any of thenetwork parametersrequiredto make thenetwork operatecorrectlyareomittedfrom the
parm �le, apromptappearsduringtheinstallationbootprocess.

If you loggedoff, reconnectandlog in usingz/VM guestID you con�gured for installation.If you
arenot in CMS mode,enterit now.

i cms

Createanexecutablescriptcontainingthecommandsnecessaryto IPL thekernelimageandstartthe
installation.Thefollowing samplescriptis a typical initial start-upscript:

/* */
'CL RDR'
'PURGE RDR ALL'
'SPOOL PUNCH* RDR'
'PUNCH KERNEL IMG A (NOH'
'PUNCH REDHATPARMA (NOH'
'PUNCH INITRD IMG A (NOH'
'CH RDR ALL KEEP NOHOLD'
'IPL 00C CLEAR'

Theinitial installationstart-upscriptpromptsyoufor informationaboutyournetworking andDASDs
unlessyouhavespeci�edall necessaryinformationin theparm �le.

Onceall questionshave beenanswered,you arereadyto begin thecoreinstallationprogram,loader.
To continuewith the installation,refer to Chapter2 InstallingRedHat EnterpriseLinux for further
instructions.
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1.6. Installing in an LPAR using the Red Hat Enterprise Lin ux
LPAR CD
Thefollowing stepsmustbetakenwheninstallingRedHat EnterpriseLinux ontoanLPAR.

• Log in ontheHardwareMasterConsole(HMC) or theSupportElementWorkplace(SEW)asauser
with suf�cient privilegesto install anew OSto anLPAR. TheSYSPROG useris recommended.

• SelectImages, thenselecttheLPAR to which you wish to install. Usethearrows in theframeon
theright sideto navigateto theCPC Recovery menu.

• Double-clickon Load fr om CD-ROM or Server.

• In thedialogbox thatfollows, selectLocal CD-ROM thenclick Continue.

• In thedialogthatfollows, keepthedefault selectionof generic.ins thenclick Continue.

• Skip to Section1.8Installing in anLPAR(CommonSteps)to continue.

1.7. Installing in an LPAR without the Red Hat Enterprise Lin ux
for S/390 CD-ROMs

• Log in ontheSupportElementWorkplaceasauserwith suf�cient privilegesto installanew OSto
anLPAR.

• SelectImages, thenselecttheLPAR youwish to install to.

• Usethearrows in theframeon theright sideto navigateto theCPC Recovery menu.

• Double-clickon Load fr om CD-ROM or Server.

• In thedialogbox thatfollows, selectFTP Source, andenterthefollowing information:

HostComputer:

Hostnameor IP addressof the FTP server you wish to install from (for example,
ftp.redhat.com )

UserID:

Yourusernameon theFTPserver (or anonymous)

Password:

Yourpassword (useyouremailaddressif you areloggingin asanonymous)

Account:

Leave this �eld empty

File location(canbeleft blank):

Directory on the FTP server holding Red Hat EnterpriseLinux for S/390 (for example,
/pub/redhat/linux/rawhide/s390 )

• Click Continue.

• In thedialogthatfollows, keepthedefault selectionof redhat.ins andclick Continue.

• Referto Section1.8Installing in anLPAR(CommonSteps)to continue.
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1.8. Installing in an LPAR (Common Steps)
OncetheRedHat EnterpriseLinux installationprogramhasstarted(if thered�eld behindtheLPAR
icon is disappearing,theinstallationprogramhasbegun),selecttheLPAR anddouble-clickon Oper-
ating SystemMessages.

Theinitial installationstart-upscriptasksyouquestionsaboutyournetworkingandDASD con�gura-
tions. RedHat EnterpriseLinux4 haschangedthelimit for parameter�le de�nitionsandnowaccepts
thirty-two (32) parameters. Any informationnot speci�ed in theparameter�le mustbespeci�ed by
answeringtheinstallationprogramquestions.

Onceall questionshave beenanswered,you arereadyto begin thecoreinstallationprogram,loader.
To continuewith the installation,refer to Chapter2 InstallingRedHat EnterpriseLinux for further
instructions.

Note

If you install over a network with FTP or HTTP you must perform a text mode installation.

1.9. Do You Have Enough Disk Space?
Nearlyeverymodern-dayoperatingsystem(OS)usesdiskpartitions, andRedHatEnterpriseLinux is
noexception.Whenyou installRedHatEnterpriseLinux, youmayhave to work with diskpartitions.

Thediskspaceusedby RedHatEnterpriseLinux mustbeseparatefrom thediskspaceusedby other
OSesyoumayhave installedonyour system.

For more information about disks and partition con�guration, refer to
Section2.13.4RecommendedPartitioning Scheme.



Chapter 2.
Installing Red Hat Enterprise Lin ux

This chapterexplainshow to performa RedHat EnterpriseLinux installationusing the graphical,
mouse-basedinstallationprogram.Thefollowing topicsarediscussed:

• Becomingfamiliar with theinstallationprogram's userinterface

• Startingtheinstallationprogram

• Selectinganinstallationmethod

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

• Finishingtheinstallation

2.1. The Graphical Installation Program User Interface
If you have useda graphicaluserinterface(GUI) before,you arealreadyfamiliar with this process;
useyourmouseto navigatethescreens,click buttons,or entertext �elds.

Youcanalsonavigatethroughtheinstallationusingthekeyboard.The [Tab]key allows you to move
aroundthescreen,theUp andDown arrow keys to scroll throughlists, [+] and[-] keys expandand
collapselists, while [Space]and [Enter] selectsor removes from selectiona highlighteditem. You
canalsousethe[Alt]- [X] key commandcombinationasawayof clicking onbuttonsor makingother
screenselections,where[X] is replacedwith any underlinedletterappearingwithin thatscreen.

2.2. The Text Mode Installation Program User Interface
The RedHat EnterpriseLinux text modeinstallationprogramusesa screen-basedinterfacethat in-
cludesmostof theon-screenwidgetscommonlyfoundon graphicaluserinterfaces.Figure2-1, and
Figure2-2, illustratethescreensthatappearduringtheinstallationprocess.

Note

While text mode installations are not explicitly documented, those using the text mode installation
program can easily follow the GUI installation instructions.
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Figure2-1. Installation Program Widgetsasseenin Boot Loader Con�guration

Figure2-2. Installation Program Widgetsasseenin Disk Druid

Hereis a list of themostimportantwidgetsshown in Figure2-1andFigure2-2:

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

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

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

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

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

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

• Cursor— Althoughnotawidget,thecursoris usedto select(andinteractwith) aparticularwidget.
As thecursoris movedfrom widgetto widget,it maycausethewidgetto changecolor, or thecursor
itself mayonly appearpositionedin or next to thewidget.In Figure2-1, thecursoris positionedon
theOK button.Figure2-2, shows thecursoron theEdit button.

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

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

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

Caution

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

2.3. Running the Installation Program
After following thestepsoutlinedin Chapter1 Stepsto GetYouStartedfor bootinganLPAR or VM
system,telnet or ssh to thecon�gured Linux install systemon theS/390.Loggingon via ssh is
thepreferredmethod.

Althoughthetext modeinstallationprogramis runby default for mostinstallations,youcanoptionally
run the graphicalinstallationprogramavailable for both VM andLPAR installationsvia the NFS
installationmethod.

Note

If you have a slow network connection or prefer a text-based installation, do not set the DISPLAY=
variable in the parm �le . The text-based installation is similar to the graphical installation; however,
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the graphical installation offers more package selection details and other options not available in
text-based installs. It is strongly recommended to use the graphical installation whenever possible.

To run the graphicalinstallation,usea workstationthat hasan X Window Systemserver or VNC
client installed.Usean SSH client that allows X11 forwardingor a Telnetclient. SSH is strongly
recommendedfor its securityfeaturesaswell asits ability to forward X andVNC sessions.Enable
X11 forwardingin your SSHclient prior to connectingto the Linux image (theLinux guestrunning
onz/VM).

2.3.1. Installation using X11 Forwar ding
For example,to connectto the Linux imageand display the graphicalinstallationprogramusing
OpenSSHwith X11 forwardingon a Linux workstation,type the following at the workstationshell
prompt:

ssh -X linuxvm.example.com

The-X optionenablesX11 forwarding.

Thegraphicalinstallationprogramcannotbestartedif your DNS or hostnamesarenot setcorrectly,
or theLinux imageis notallowedto openapplicationsonyourdisplay. Youcanpreventthisby setting
a correctDISPLAY= variable.Add theparameterDISPLAY=workstationname :0.0 in the param-
eter�le, replacingworkstationname with thehostnameof theclient workstationconnectingto
the Linux Image.Allow the Linux imageto connectto the workstationusingthe commandxhost
+linuxvm on thelocal workstation.

If thegraphicalinstallationvia NFSdoesnotautomaticallybegin for you,verify theDISPLAY= vari-
ablesettingsin the parm �le. If performinga VM installation,rerunthe installationto loadthenew
parm �le on thereader. Additionally, make surewhenperforminganX11 forwardeddisplaythatthe
X server is startedon the workstationmachine.Finally, make surethe NFS installationmethodis
chosen,asthis is theonly methodthatsupportsgraphicalinstallations.

2.3.2. Installation using VNC
If youareusingVNC, amessageontheworkstationSSHterminalpromptsyouto starttheVNC client
vieweranddetailstheVNC displayspeci�cations.Enterthespeci�cationsfrom theSSHterminalinto
theVNC client viewer andconnectto theLinux imageto begin theinstallation.

Onceyouhave loggedinto theLinux imagethe loader will starttheinstallationprogram.

Whenthe loader starts,severalscreensappearfor selectingtheinstallationmethod.

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

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

If the ISO imagesare in the root (top-level) directory of a partition, entera / . If the ISO images
are locatedin a subdirectoryof a mountedpartition, enter the nameof the directory holding the
ISO imageswithin thatpartition.For example,if thepartitionon which theISO imagesis normally
mountedas/home/ , andtheimagesarein /home/new/ , youwould enter/new/ .
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After youhave identi�ed thediskpartition,theWelcomedialogappears.

2.5. Installing via NFS
TheNFSdialogappliesonly if you areinstallingfrom anNFSserver (if you selectedNFS Image in
theInstallation Method dialog).

Enterthe domainnameor IP addressof your NFSserver. For example,if you areinstalling from a
hostnamedeastcoast in thedomainexample.com , entereastcoast.example.com in theNFS
Server �eld.

Next, enter the name of the exported directory. If you followed the setup described
in Section1.3Preparingfor a NetworkInstallation, you would enter the directory
/location/of/disk/space/ whichcontainstheRedHat/ directory.

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

Figure2-3.NFSSetupDialog

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

Next, theWelcomedialogappears.

2.6. Installing via FTP
The FTP dialog appliesonly if you are installing from an FTP server (if you selectedFTP in the
Installation Method dialog).This dialogallows you to identify theFTPserver from which you are
installingRedHat EnterpriseLinux.
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Figure2-4.FTP SetupDialog

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

Next, theWelcomedialogappears.

Tip

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

mkdir disc X

mount -o loop example-1.iso disc X

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

Enterthenameor IP addressof theHTTP siteyou areinstallingfrom, andthenameof thedirectory
containingtheRedHat/ installation�les for yourarchitecture.For example,if theHTTPsitecontains
thedirectory/mirrors/redhat/ arch /RedHat/ , enter/mirrors/redhat/ arch/ (wherearch
is replacedwith thearchitecturetypeof your system,suchasi386, ia64,ppc,or s390).If everything
wasspeci�edproperly, amessagebox appearsindicatingthatbase/hdlist is beingretrieved.
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Figure2-5.HTTP SetupDialog

Next, theWelcomedialogappears.

Tip

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

mkdir disc X

mount -o loop example-1.iso disc X

2.8. Welcome to Red Hat Enterprise Lin ux
TheWelcomescreendoesnot promptyou for any input.Readover thehelptext in theleft panelfor
additionalinstructionsandinformationonwhereto registeryour RedHat EnterpriseLinux product.

NoticetheHide Help buttonatthebottomleft cornerof thescreen.Thehelpscreenis openby default.
To minimizethehelptext, click on Hide Help.

Click on theNext buttonto continue.

2.9. FCP Devices
FCP(FibreChannelprotocol) devicesenablezSeriessystemsto useSCSIdevicesratherthanDASD
devices.

Typically, anoperatingsystemis loaded,andtheautomaticprobingandde�ning of hardwareis done
by theOS.However, zSeriessystemsrequirethatany FCP(FibreChannelprotocol)devicebeentered
manuallyin orderfor theinstallationprogramto recognizethehardware.Thevaluesenteredhereare
uniqueto eachsitein which they aresetup.

Eachvalueenteredshouldbeveri�ed ascorrect,asany mistakesmademaycausethesystemnot to
operateproperly.

Formoreinformationonthesevalues,referto thehardwaredocumentationthatcamewith yoursystem
andcheckwith thesystemadministratorwhohassetupthenetwork for thissystem.
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2.10. Langua ge Selection
Usingyour mouse,selecta languageto usefor theinstallation(referto Figure2-6).

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

Figure2-6.LanguageSelection

Onceyouselecttheappropriatelanguage,click Next to continue.

2.11. Disk Partitioning Setup
Partitioningallows youto divideyourharddrive into isolatedsections,whereeachsectionbehavesas
its own harddrive.Partitioningis particularlyusefulif you runmultipleoperatingsystems.

On this screen,you canchooseto performautomaticpartitioning,or manualpartitioningusingDisk
Druid .

Automaticpartitioningallows you to performaninstallationwithouthaving to partitionyourdrive(s)
yourself.If youdonot feelcomfortablewith partitioningyoursystem,it is recommendedthatyou do
not chooseto partitionmanuallyandinsteadlet theinstallationprogrampartitionfor you.

To partitionmanually, choosetheDisk Druid partitioningtool.
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Warning

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

Figure2-7.Disk Partitioning Setup

If youchoseto manuallypartitionusingDisk Druid , referto Section2.13Partitioning Your System.

Warning

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

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

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

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

• Remove all Linux partitions on this system— selectthis optionto remove only Linux partitions
(partitionscreatedfrom a previous Linux installation).This doesnot remove otherpartitionsyou
mayhave onyourharddrive(s).

• Remove all partitions on this system— selectthis option to remove all partitionson your hard
drive(s)(this includespartitionscreatedby otheroperatingsystems).

Caution

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

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

Figure2-8.Automatic Partitioning

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

Caution

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

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

Click Next onceyouhave madeyourselectionsto proceed.

2.13. Partitioning Your System
If you choseto partition manually, you musttell the installationprogramwhereto install RedHat
EnterpriseLinux. This is doneby de�ning mountpointsfor oneor morediskpartitionsin whichRed
HatEnterpriseLinux is installed.

Figure2-9.Partitioning with Disk Druid

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

2.13.1. Graphical Displa y of DASD Device(s)
Disk Druid offersagraphicalrepresentationof your DASD device(s).

Usingyour mouse,click onceto highlight a particular�eld in thegraphicaldisplay. Double-clickto
edit anexisting partitionandassignamountpoint.

Above thedisplay, you canreview theDri ve name(suchas/dev/dasda),theGeom(whichshows the
harddisk's geometryandconsistsof threenumbersrepresentingthenumberof cylinders,heads,and
sectorsasreportedby theharddisk), andtheModel of theharddrive asdetectedby the installation
program.
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2.13.2. Disk Druid' s Buttons
ThesebuttonscontrolDisk Druid' s actions.They areusedto changetheattributesof a partition(for
examplethe�le systemtypeandmountpoint)andalsoto createRAID devices.Buttonsonthisscreen
arealsousedto acceptthe changesyou have made,or to exit Disk Druid . For furtherexplanation,
take a look at eachbuttonin order:

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

• Make RAID : Make RAID can be usedif you want to provide redundancy to any or all disk
partitions.It shouldonly beusedif you haveexperienceusingRAID. To readmoreaboutRAID,
referto theRAID(RedundantArrayof IndependentDisks)chapterin theRedHat EnterpriseLinux
SystemAdministration Guide.

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

2.13.3. Partition Fields
Above thepartitionhierarchyarelabelswhichpresentinformationaboutthepartitionsyou arecreat-
ing. Thelabelsarede�ned asfollows:

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

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

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

• Format: This �eld shows if thepartitionbeingcreatedwill beformatted.

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

• Start: This �eld shows thecylinder onyourharddrive wherethepartitionbegins.

• End: This �eld shows thecylinderonyourharddrive wherethepartitionends.

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

2.13.4. Recommended Partitioning Scheme
Unlessyouhaveareasonfor doingotherwise,werecommendthatyoucreatethefollowing partitions:

• A swappartition(at least256MB) — swappartitionsareusedto supportvirtual memory. In other
words,datais written to a swap partition whenthereis not enoughRAM to storethe datayour
systemis processing.

If you areunsureaboutwhatsizeswap partition to create,make it twice the amountof RAM on
your machine(but no largerthan2 GB). It mustbeof typeswap.

Creationof theproperamountof swapspacevariesdependingonanumberof factorsincludingthe
following (in descendingorderof importance):

• Theapplicationsrunningon themachine.
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• Theamountof physicalRAM is installedon themachine.

• Theversionof theOS.

Swapshouldequal2x physicalRAM for up to 2 GB of physicalRAM, andthen1x physicalRAM
for any amountabove 2 GB, but never lessthan32MB.

Using this formula,a systemwith 2 GB of physicalRAM would have 4 GB of swap,while one
with 3 GB of physicalRAM would have 5 GB of swap.Creatinga largeswapspacepartitioncan
beespeciallyhelpful if youplanto upgradeyourRAM at a latertime.

Tip

If your partitioning scheme requires a swap partition that is larger than 2 GB, you should create
an additional swap partition. For example, if you need 4 GB of swap, you should create two 2 GB
swap partitions. If you have 4 GB of RAM, you should create three 2 GB swap partitions. Red Hat
Enterprise Linux supports up to 32 swap �les .

For systemswith really largeamountsof RAM (morethan32 GB) you canlikely getaway with a
smallerswappartition(around1x, or less,of physicalRAM).

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

• A root partition (500 MB - 5.0 GB) — this is where"/ " (the root directory) is located.In this
setup,all �les (exceptthosestoredin /boot ) areon therootpartition.

A 500MB partitionallows you to install a minimal installation,while a 5.0GB root partition lets
you performa full installation,choosingall packagegroups.

2.13.5. Editing Partitions
To editapartition,selecttheEdit buttonor double-clickon theexisting partition.

Note

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

2.14. Network Con�guration
If you do not have a network device, this screendoesnot appearduring your installationandyou
shouldadvanceto Section2.15Firewall Con�guration.
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Figure2-10.Network Con�guration

Theinstallationprogramautomaticallydetectsany network devicesyouhaveanddisplaythemin the
Network Deviceslist.

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

Note

DHCP is not available for automatic con�gur ation of CTC/Escon devices. Point-to-Point addresses
are used to con�gure connections for these devices.
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Figure2-11.Editing a Network Device

Note

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

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

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

Tip

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

Tip

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

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

Figure2-12.Fir ewall Con�guration

Next, youcandecidewhetherto enablea �re wall for your RedHat EnterpriseLinux system.

No �r ewall

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

Enable �r ewall

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

If youareconnectingyoursystemto theInternet,this is thesafestoptionto choose.

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

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

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

WebServer (HTTP, HTTPS)

TheHTTP andHTTPSprotocolsareusedby Apache(andby otherWebservers)to serve web-
pages.If youplanonmakingyourWebserver publicly available,enablethisoption.Thisoption
is not requiredfor viewing pageslocally or for developingwebpages.Youmustinstall thehttpd
packageif youwantto servewebpages.

File Transfer (FTP)

TheFTPprotocolis usedto transfer�les betweenmachinesonanetwork. If youplanonmaking
your FTPserver publicly available,enablethis option.You mustinstall the vsftpd packagein
orderto publicly serve �les.

Mail Server (SMTP)

If you want to allow incoming mail delivery throughyour �re wall, so that remotehostscan
connectdirectly to your machineto deliver mail, enablethis option.You do not needto enable
this if you collectyour mail from your InternetServiceProvider's server usingPOP3or IMAP,
or if you usea tool suchas fetchmail . Note thatan improperlycon�gured SMTPserver can
allow remotemachinesto useyour server to sendspam.

Note

By default, the Sendmail mail transport agent (MTA) does not accept network connections from
any host other than the local computer. To con�gure Sendmail as a server for other clients, you
must edit /etc/mail/sendmail .mc and change the DAEMON_OPTIONS line to also listen on
network devices (or comment out this option entirely using the dnl comment delimiter). You
must then regenerate /etc/mail/sendmail .cf by running the following command (as root):

make -C /etc/mail

You must have the sendmail-cf package installed for this to work.

Additionally, you cannow setupSELinux(SecurityEnhancedLinux) duringyour installationof Red
HatEnterpriseLinux.

SELinuxallows you to providegranularpermissionsfor all subjects(users,programs,andprocesses)
andobjects(�les anddevices).Youcansafelygrantanapplicationonly thepermissionsit needsto do
its function.

The SELinux implementationin RedHat EnterpriseLinux is designedto improve the securityof
variousserver daemonswhile minimizing theimpacton theday-to-dayoperationsof yoursystem.

Threestatesareavailablefor you to choosefrom duringtheinstallationprocess:

• Disable — SelectDisable if you do not want SELinux securitycontrolsenabledon this system.
TheDisabledsettingturnsenforcingoff anddoesnot setup themachinefor theuseof a security
policy.

• Warn — SelectWarn to be noti�ed of any denials.The Warn stateassignslabelsto dataand
programs,andlogsthem,but doesnotenforceany policies.TheWarn stateis agoodstartingplace
for userswhoeventuallywanta fully active SELinuxpolicy, but who �rst wantto seewhateffects
thepolicy would have on their generalsystemoperation.Notethatusersselectingthe Warn state
maynoticesomefalsepositive andnegative noti�cations.
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• Active— SelectActive if youwantSELinuxto actin afully active state.TheActivestateenforces
all policies,suchasdenying accessto unauthorizedusersfor certain�les andprograms,for addi-
tional systemprotection.Choosethis stateonly if you aresurethatyour systemcanstill properly
functionwith SELinuxfully enabled.

For additionalinformationaboutSELinux,referto thefollowing URLs:

• http://www.redhat.com/docs/

• http://www.nsa.gov/selinux/

Tip

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

Type the system-config-sec ur ity le vel command in a shell prompt to launch the Security Level
Con�guration Tool . If you are not root, it prompts you for the root password to continue.

2.16. Langua ge Suppor t Selection
Youcaninstall andsupportmultiple languagesfor useonyoursystem.

Youmustselecta languageto useasthedefault language.Thedefault languageis thelanguageused
on the systemoncethe installationis complete.Typically, the default languageis the languageyou
selectedto useduringtheinstallation.

If youchooseto installotherlanguagesduringthis installation,youcanchangeyourdefault language
after the installation.If you areonly going to useonelanguageon your system,selectingonly that
languagesavessigni�cant diskspace.

Caution

If you select only one language, you can only use that speci�ed language after the installation is
complete.
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Figure2-13.LanguageSupport Selection

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

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

Tip

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

Type the system-config-lang uage command in a shell prompt to launch the Langua ge Con�gu-
ration Tool . If you are not root, it prompts you for the root password to continue.

2.17. Time Zone Con�guration
Setyour timezoneby selectingthecity closestto yourcomputer's physicallocation.

Therearetwo waysfor you to selectyour timezone:

• Using your mouse,click on the interactive mapto selecta speci�c city (representedby a yellow
dot).A redX appearsindicatingyourselection.

• Youcanalsoscroll throughthelist at thebottomof thescreento selectyour timezone.Usingyour
mouse,click ona locationto highlightyourselection.
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Figure2-14.Con�guring the Time Zone

SelectSystemClock usesUTC if youknow thatyoursystemis setto UTC.

Tip

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

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

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

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

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.
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Figure2-15.Root Password

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

Tip

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

Theinstallationprogrampromptsyou to seta root password1 for your system.Youcannotproceedto
thenext stage of theinstallationprocesswithoutenteringa rootpassword.

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

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

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

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

placedon normaluseraccounts,sochangesmadeasrootcanhave implicationsfor your entiresystem.
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Note

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

Tip

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

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

2.19. Package Group Selection
Now thatyouhavemademostof thechoicesfor your installation,youarereadyto con�rm thedefault
packageselectionor customizepackagesfor yoursystem.

ThePackageInstallation Defaults screenappearsanddetailsthedefault packagesetfor your Red
Hat EnterpriseLinux installation.This screenvariesdependingon theversionof RedHat Enterprise
Linux youareinstalling.

If youchooseto acceptthecurrentpackagelist, skipaheadto Section2.20Preparingto Install.

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

Youcanselectpackagegroups,whichgroupcomponentstogetheraccordingto function(for example,
X Window SystemandEditors), individual packages,or acombinationof thetwo.

Note

Users of zSeries systems who want support for developing or running 31-bit applications are encour-
aged to select the Compatibility Arch Suppor t and Compatibility Arch Development Suppor t
packages to install architecure speci�c support for their systems.

To selectacomponent,click on thecheckboxbesideit (referto Figure2-16).
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Figure2-16.PackageGroup Selection

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

Oncea packagegrouphasbeenselected,click on Details to view which packagesareinstalledby
default,andto addor remove optionalpackagesfrom thatgroup.

Figure2-17.PackageGroup Details
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2.20. Preparing to Install
A screenpreparingyou for theinstallationof RedHat EnterpriseLinux now appears.

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

Warning

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

To cancelthis installationprocess,you muststoptheVM. To do this, andrestartCMS, type #cp i
cms in the3270consolewindow.

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

2.22. Installation Complete
Congratulations!YourRedHat EnterpriseLinux installationis now complete!

Theinstallationprogrampromptsyou to prepareyoursystemfor reboot.

Oncethe installationis complete,you mustIPL (boot) from theDASD(s)whereRedHat Enterprise
Linux hasbeeninstalled.For example,on the3270consoleyoumayissuethecommand#cp i 200 .

Note

Assuming you are to disconnect from the 3270 console, use #cp disc instead of #cp logout or #cp
log . This allows Red Hat Enterprise Linux for S/390 to continue running when not connected to the
3270 console.

Following IPLing the installedRed Hat EnterpriseLinux OS, you may log on to the systemvia
telnet or ssh . It is importantto notethat theonly placeyou canlog in asroot is from the3270or
from otherdevicesaslistedin /etc/securetty . To log in asroot from remotesystems,usessh .

The�rst time youstartyourRedHat EnterpriseLinux systemin run level 5 (thegraphicalrun level),
theSetupAgent is presented,whichguidesyouthroughtheRedHatEnterpriseLinux con�guration.
Using this tool, you cansetyour systemtime anddate,install software,registeryour machinewith
RedHatNetwork, andmore.TheSetupAgent letsyoucon�gureyourenvironmentat thebeginning,
sothatyoucangetstartedusingyourRedHatEnterpriseLinux systemquickly.

For moreinformationonusingtheSetupAgent, referto thechaptertitled GettingStartedin theRed
Hat EnterpriseLinuxStepBy StepGuide.

For information on registering your Red Hat Enterprise Linux subscription, refer to
Section2.23ActivateYour Subscription.
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2.23. Activ ate Your Subscription
Beforeyou canaccessserviceandsoftwaremaintenanceinformation,andthe supportdocumenta-
tion includedin your subscription,you mustactivateyour subscriptionby registeringwith RedHat.
Registrationincludesthesesimplesteps:

• Provide aRedHat login

• Provide asubscriptionnumber

• Connectyour system

The �rst time you boot your installationof RedHat EnterpriseLinux, you arepromptedto register
with RedHat usingthe Setup Agent. If you follow the promptsduring the Setup Agent, you can
completetheregistrationstepsandactivateyoursubscription.

If you cannot completeregistrationduring the Setup Agent (which requiresnetwork access),you
canalternatively completetheRedHat registrationprocessonlineat http://www.redhat.com/register/.

2.23.1. Provide a Red Hat Login
If you do not have anexisting RedHat login, you cancreateonewhenpromptedduring the Setup
Agent or onlineat:

https://www.redhat.com/apps/activate/newlogin.ht ml

A RedHat login enablesyour accessto:

• Softwareupdates,errataandmaintenancevia RedHat Network

• RedHat technicalsupportresources,documentation,andKnowledgebase

If youhave forgottenyourRedHat login, youcansearchfor yourRedHat login onlineat:

https://rhn.redhat.com/help/forgot_password.pxt

2.23.2. Provide Your Subscription Number
Yoursubscriptionnumberis locatedin thepackagethatcamewith yourorder. If yourpackagedid not
includeasubscriptionnumber, yoursubscriptionwasactivatedfor youandyoucanskip this step.

You canprovide your subscriptionnumberwhenpromptedduring the Setup Agent or by visiting
http://www.redhat.com/register/.

2.23.3. Connect Your System
TheRedHatNetwork RegistrationClienthelpsyouconnectyoursystemsothatyoucanbegin to get
updatesandperformsystemsmanagement.Therearethreewaysto connect:

1. DuringtheSetupAgent — ChecktheSendhardware information andSendsystempackage
list optionswhenprompted.

2. After theSetupAgent hasbeencompleted— FromtheMain Menu, go to SystemTools, then
selectRedHat Network.

3. After theSetupAgent hasbeencompleted— Enterthefollowing commandfrom thecommand
line astheroot user:



36 Chapter 2. Installing RedHat Enterprise Linux

• /usr/bin/up2date --register



Appendix A.
Removing Red Hat Enterprise Lin ux

To removeRedHatEnterpriseLinux from theS/390youcaneitherremovetheDASD allocationfrom
theVM or youcanstarttheinstallationprogramandre-formatall of theDASD partitions.Insteadof
selectingOK youwill selectCancelto exit theinstallationprogram.
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Appendix B.
Sample Parameter Files

The IBM S/390(R)andIBM eServer zSeries(R)architecturesusea specialparameter�le to setup
networking beforethe installationprogram(anaconda) can be started.This sectiondescribesthe
contentsof theparameter�le.

The parameter�le hasa limit of 32 total parameters.To accommodatelimitations of the parame-
ter �les, a new con�guration �le on a CMS DASD shouldbe usedto con�gure the initial network
setupandthe DASD speci�cation.The .parm �le shouldcontainthe real kernelparameters,such
asroot=/dev/ram0 ro ip=off ramdisk_size=40000 , andsingleparameterswhich are
not assignedto variables,suchasvnc . Two new parameterswhich point the installationprogramat
thenew con�guration�le needto beaddedto the .parm �le. They areCMSDASDandCMSCONF.

CMSDASD=< cmsdasd_address >

Where< cmsdasd_address > representsthelist of thedevice ID of theCMS DASD device
which containsthe con�guration �le. This is usually the CMS user's 'A' disk. This option is
applicableonly for userswhohave aCMS formatteddisk (z/VM) available.

For example:CMSDASD=191

CMSCONFFILE=< configuration_file >

Where< configuration_file > representsthenameof thecon�guration �le. This value
mustbespeci�ed in lower case.It is speci�ed in a Linux style �le nameformat.TheCMS �le
REDHATCONFis speci�edasredhat.conf . This optionis applicableonly for userswho have
aCMS formatteddisk (z/VM) available.

For example:CMSCONFFILE=redhat.conf

DASD=< dasd-list >

Where< dasd-list > representsthe list of DASD devicesto beusedby RedHat Enterprise
Linux.

Althoughautomaticprobingfor DASDsis doneif this parameteris omitted,it is highly recom-
mendedto includetheDASD=parameter, asthedevicenumbers(andthereforethedevicenames)
canvary whena new DASD is addedto theRedHat EnterpriseLinux guest.This canresultin
anunusablesystem.

For example:DASD=0.0.0100,0.0201-0.0.0204

Thefollowing parametersarerequiredto setupnetworking:

SUBCHANNELS=

Providesrequireddevice busIDs for thevariousnetwork interfaces.
qeth: SUBCHANNELS="< read_device_bus_id > , < write_device_b us_id > ,

< data_device_bus_id > "
lcs: SUBCHANNELS="< read_device_bus_id > , < write_device_bu s_id > "
ctc: SUBCHANNELS="< read_device_bus_id > , < write_device_bu s_id > "

Due to the length of the qeth command line, it has been broken
into two lines.

For example(asampleqethSUBCHANNELstatement):
SUBCHANNELS=0.0.0600,0.0.0601,0.0.0602
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To forceaspeci�c CTC protocol,additionalparameterscanbeadded.For example:

CTCPROT=< n>

where< n> is oneof thefollowing:

• 0 for compatibilitymode(usedwith non-LinuxpeersotherthanS/390andzSeriesoperating
systems)

• 1 for extendedmode

• 2 for CTC-basedtty (only supportedonLinux-to-Linux connections)

• 3 for compatibilitymodewith S/390andzSeriesoperatingsystems

PEERID=< userid >

Where< userid > representstheID of theguestmachinesyou want to connectto. Note that
the ID mustbewritten in capitalletters.For example,an IUCV connectionto a z/VM TCP/IP
servicemachinewould bewritten as:
PEERID=TCPIP

Thefollowing parametersareoptional:

HOSTNAME=< string >

Where< string > is thehostnameof thenewly-installedLinux guest.

NETTYPE=< type >

Where< type > mustbeoneof thefollowing: ctc, iucv, qethor lcs.

IPADDR=< IP >

Where< IP > is theIP addressof thenew Linux guest.

NETWORK=< network >

Where< network > is theaddressof yournetwork.

NETMASK=< netmask >

Where< netmask > is thenetmask.

BROADCAST=< broadcast >

Where< broadcast > is thebroadcastaddress.

GATEWAY=< gw>

Where< gw> is eitherthegateway-IPfor yourethdeviceor theIP addressof thectc/escon/iucv
point-to-pointpartner.

MTU=< mtu>

Where< mtu> is theMaximumTransmissionUnit (MTU) for thisconnection.

DNS=< server1 > : < server2 > :...: < serverN >

Where< server1 > :< server2 > :...:< serverN > is a list of DNS servers, separatedby
colons.For example:
DNS=10.0.0.1:10.0.0.2
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SEARCHDNS=< domain1 > : < domain2 > :...: < domainN >

Where< domain1 > :< domain2 > :...:< domainN > is a list of thesearchdomains,separated
by colons.For example:
SEARCHDNS=example.com:example.org

PORTNAME=< osa_portname > | < lcs_portnumber >

ThisvariablesupportsOSAdevicesoperatingin qdio modeor in non-qdiomode.

Whenusingqdio mode:< qeth_portname > is the portnamespeci�ed on the OSA device
when operatingin qeth mode.PORTNAME is only requiredfor z/VM 4.3 or older without
APARsVM63308andPQ73878.

Whenusingnon-qdiomode:< lcs_portnumber > is usedto passtherelative portnumberas
integer in therangeof 0 through15.

FCP_*(FCP_1,FCP_2,...)

Thesevariablescanbeusedon systemswith FCPdevicesto precon�guretheFCPsetup(these
canbechangedduringtheinstallation).

Usethefollowing samplesasaguideto formattingproperparameter�les.

Sample�le with minimally requiredparameters:

root=/dev/ram0 DASD=200

Note

The Red Hat Enterprise Linux installation program prompts the user for any required parameters not
speci�ed in the parameter �le .

Sample�le con�guring aCTC networking device:

Exampleof redhat.parm �le:

root=/dev/ram0 ro ip=off ramdisk_size=40000
CMSDASD=191CMSCONFFILE=redhat.conf
vnc

Exampleof redhat.conf �le (pointedto by CMSCONFFILEin redhat.parm )

DASD=200
HOSTNAME=client.z900.example.com
NETTYPE=ctc
IPADDR=192.168.0.10
SUBCHANNELS=0.0.0150,0.0.0151
NETWORK=192.168.0.0
NETMASK=255.255.255.0
SEARCHDNS=example.com:dns.example.com:z900.examp le.com
BROADCAST=192.168.0.255
GATEWAY=192.168.0.1
DNS=192.168.0.254
MTU=1492
CTCPROT=0
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Appendix C.
Upgrading Your Current System

This appendixexplainsthe variousmethodsavailablefor upgradingyour RedHat EnterpriseLinux
system.

C.1. Determining Whether to Upgrade or Re-Install
Although upgradesaresupportedfrom RedHat EnterpriseLinux 3, you aremore likely to have a
consistentexperienceby backingup your dataandtheninstalling this releaseof RedHat Enterprise
Linux 4 over yourpreviousRedHat EnterpriseLinux installation.

Thisrecommendedreinstallationmethodhelpsto ensure thebestsystemstability possible.

For moreinformationaboutre-installingyourRedHatEnterpriseLinux system,referto theTechnical
Whitepapersavailableonlineat http://www.redhat.com/docs/wp/.

If you currentlyuseRedHat EnterpriseLinux 3, youcanperforma traditional,installationprogram-
basedupgrade.

However, beforeyouchoseto upgradeyoursystem,therearea few thingsyou shouldkeepin mind:

• Individual packagecon�guration �les may or may not work after performingan upgradedueto
changesin variouscon�guration�le formatsor layouts.

• If you have oneof RedHat's layeredproducts(suchastheClusterSuite)installed,it mayneedto
bemanuallyupgradedaftertheRedHatEnterpriseLinux upgradehasbeencompleted.

• Third partyor ISV applicationsmaynotwork correctlyfollowing theupgrade.

Upgradingyour systeminstallsthemodular2.6.x kernelaswell asupdatedversionsof thepackages
whicharecurrentlyinstalledonyoursystem.

Theupgradeprocesspreservesexisting con�guration �les by renamingthemwith an .rpmsave ex-
tension(for example,sendmail.cf.rpmsave ). Theupgradeprocessalsocreatesa log of its actions
in /root/upgrade.log .

Caution

As software evolves, con�gur ation �le formats can change. It is very important to carefully compare
your original con�gur ation �les to the new �les before integrating your changes.

Note

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

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

Dependingonhow youhavepartitionedyoursystem,theupgradeprogrammaypromptyouto addan
additionalswap�le. If theupgradeprogramdoesnot detecta swap�le thatequalstwice your RAM,
it asksyou if you would like to adda new swap�le. If your systemdoesnot have a lot of RAM (less
than128MB), it is recommendedthatyou addthis swap�le.

C.2. Upgrading Your System
TheUpgrade Examine screenappearsif you have instructedtheinstallationprogramto performan
upgrade.

Note

If the contents of your /etc/redhat-relea se �le have been changed from the default, your Red Hat
Enterprise Linux installation may not be found when attempting an upgrade to Red Hat Enterprise
Linux 4.

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

linux upgradeany

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

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

To re-installyoursystem,selectPerform a newRedHat Enterprise Linux installation andreferto
http://www.redhat.com/docs/wp/aswell asChapter2 InstallingRedHat EnterpriseLinux for further
instructions.

To performa new installationof RedHat EnterpriseLinux on your system,selectPerform a new
Red Hat Enterprise Linux installation andrefer to Chapter2 InstallingRedHat EnterpriseLinux
for furtherinstructions.

C.3. Upgrading Packages
At thispoint, thereis nothingleft for you to dountil all thepackageshavebeenupgradedor installed.

C.4. Upgrade Complete
Congratulations!YourRedHat EnterpriseLinux 4 upgradeis now complete!

Theinstallationprogrampromptsyou to prepareyoursystemfor reboot.

For information on registering your Red Hat Enterprise Linux subscription, refer to
Section2.23ActivateYour Subscription.



Appendix D.
Troub leshooting Your Installation of Red Hat
Enterprise Lin ux

This appendixdiscussessomecommoninstallationproblemsandtheir solutions.

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

D.1.1. Is Your System Displa ying Signal 11 Errors?
A signal11error, commonlyknow asasegmentationfault, meansthattheprogramaccessedamemory
locationthatwasnotassigned.

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

Ensurethatyouhavethelatestinstallationupdatesandimagesfrom RedHat.Review theonlineerrata
to seeif newer versionsareavailable.If the latestimagesstill fail, it may bedueto a problemwith
yourhardware.

D.2. Troub le During the Installation

D.2.1. No devices found to install Red Hat Enterprise Linux
Error Message
If youreceive anerrormessagestatingNo devices found to install Red Hat Enterprise
Linux , then theremay be an issuewith your DASD devices. If you encounterthis error, add the
DASD=< disks > parameterto your parm �le (wheredisks is theDASD rangereservedfor instal-
lation),andstarttheinstall again.

Additionally, makesurethatyouformattheDASDsusingthedasdfmt commandwithin aLinux root
shell,insteadof formattingtheDASDsusingCMS.

D.2.2. Troub le with Partition Tables
If youreceiveanerroraftertheDisk Partitioning Setup(Section2.11Disk Partitioning Setup) phase
of theinstallationsayingsomethingsimilar to

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

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

No matterwhattypeof installationyou areperforming,backupsof theexisting dataonyoursystems
shouldalwaysbemade.
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D.2.3. Other Partitioning Problems
If youareusingDisk Druid to edit partitions,but cannotmove to thenext screen,youprobablyhave
notcreatedall thepartitionsnecessaryfor Disk Druid 's dependenciesto besatis�ed.

Youmusthave thefollowing partitionsasa bareminimum:

• A / (root) partition

• A < swap> partitionof typeswap

Tip

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

D.2.4. Are You Seeing Python Errors?
During someupgradesor installationsof RedHat EnterpriseLinux, the installationprogram(also
known asanaconda) mayfail with aPythonor tracebackerror. Thiserrormayoccuraftertheselection
of individual packagesor while trying to save theupgradelog in the /tmp/ directory. Theerrormay
look similar to:

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

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

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

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

sys.exit(0)
SystemExit: 0

Local variables in innermost frame:
self: < fstab.GuiFstab instance at 8446fe0 >
sys: < module 'sys' (built-in) >
ToDo object:
(itodo
ToDo
p1
(dp2
S'method'
p3
(iimage
CdromInstallMethod
p4
(dp5
S'progressWindow'
p6

< failed >

This erroroccursin somesystemswherelinks to /tmp/ aresymbolicto otherlocationsor havebeen
changedsincecreation.Thesesymbolicor changedlinks areinvalid during the installationprocess,
sotheinstallationprogramcannotwrite informationandfails.
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If youexperiencesuchanerror, �rst try to downloadany availableerratafor anaconda. Erratacanbe
foundat:

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

Theanacondawebsitemayalsobeausefulreferenceandcanbefoundonlineat:

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

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

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

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

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

D.3. Problems After Installation

D.3.1. Remote Graphical Desktops and XDMCP
If youhave installedtheX Window Systemandwould like to log in to yourRedHatEnterpriseLinux
systemusinga graphicallogin manager, enabletheX DisplayManager Control Protocol(XDMCP).
This protocolallows usersto remotelylog in to a desktopenvironmentfrom any X Window Sys-
tem compatibleclient (suchasa network-connectedworkstationor X terminal).To enableremote
login usingXDMCP, edit thefollowing line in the /etc/X11/gdm/gdm-config �le on theRedHat
EnterpriseLinux systemwith a text editorsuchasvi or nano :

[xdmcp]

Enable=false

Edit theline to readEnable=true , savethe�le, andexit thetext editor. Switchto runlevel 5 to start
theX server:

/sbin/init 5

Fromtheclientmachine,startremoteX sessionusingX. For example:

X :1 -query s390vm.example.com

Thecommandconnectsto theremoteX servervia XDMCP (replaces390vm.example.com with
thehostnameof theremoteX server)anddisplaystheremotegraphicallogin screenondisplay:1 of
theclient system(usuallyaccessibleby usingthe[Ctrl]-[Alt]- [F8] key combination).

You may also accessremotedesktopsessionsusing a nestedX server, which opensthe remote
desktopasa window in your currentX session.Xnest allows usersto opena remotedesktopnested
within their local X session.For example, run Xnest using the following command,replacing
s390vm.example.com with thehostnameof theremoteX server:

Xnest :1 -query s390vm.example.com
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D.3.2. Problems When You Try to Log In
If you did not createa useraccountin the Setup Agent, log in as root andusethe password you
assignedto root.

If youcannotrememberyour rootpassword,bootyoursystemaslinux single .

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

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

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

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

D.3.3. Your Printer Does Not Work
If you arenot surehow to setup your printer or arehaving troublegettingit to work properly, try
usingthePrinter Con�guration Tool.

Typethesystem-config-printer commandat a shellpromptto launchthe Printer Con�gura-
tion Tool. If you arenot root, it promptsyou for therootpassword to continue.

D.3.4. Apac he-based httpd service/Sendmail Hangs During Star tup
If youarehaving troublewith theApache-basedhttpd serviceor Sendmailhangingatstartup,make
surethefollowing line is in the /etc/hosts �le:

127.0.0.1 localhost.localdomain localhost



Appendix E.
Additional Boot Options

This appendixdiscussesadditionalbootandkernelbootoptionsavailablefor theRedHat Enterprise
Linux installationprogram.

Add these boot options to the parameter �le. For more information, refer to
Section1.5Installing underz/VM.

Boot Time Command Arguments

askmethod

This commandasksyou to selectthe installationmethodyou would like to usewhenbooting
from theRedHatEnterpriseLinux CD-ROM.

dd=url

Thisargumentcausestheinstallationprogramto promptyou to useadriver imagefrom aspeci-
�ed HTTP, FTP, or NFSnetwork address.

display= IP :0

Thiscommandallows remotedisplayforwarding.In thiscommand,IP shouldbereplacedwith
theIP addressof thesystemonwhichyouwantthedisplayto appear.

On the systemyou want the display to appearon, you must executethe commandxhost
+remotehostname , whereremotehostname is the nameof the host from which you are
running the original display. Using the commandxhost +remotehostname limits access
to the remotedisplay terminal and doesnot allow accessfrom anyone or any systemnot
speci�cally authorizedfor remoteaccess.

mediacheck

This commandgivesyou theoptionof testingtheintegrity of theinstall source(if anISO-based
method).This commandworks with the CD, DVD, harddrive ISO, andNFS ISO installation
methods.Verifying that the ISO imagesare intact beforeyou attemptan installationhelpsto
avoid problemsthatareoftenencounteredduringaninstallation.

noprobe

This commanddisableshardwaredetectionandinsteadpromptstheuserfor hardwareinforma-
tion.

rescue

This commandrunsrescuemode.Referto theRedHat EnterpriseLinuxSystemAdministration
Guidefor moreinformationaboutrescuemode.

text

Thiscommanddisablesthegraphicalinstallationprogramandforcestheinstallationprogramto
run in text mode.

vnc

Thiscommandallows you to install from aVNC server.
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vncpassword=

Thiscommandsetsthepassword usedto connectto theVNC server.



Appendix F.
Additional Information for S/390 and zSeries
Users

F.1. The sysfs File System
TheLinux 2.6kernelintroducesthesysfs �le system.Thesysfs �le systemis describedasaunion
of the proc , devfs , anddevpty �le systems.The sysfs �le systemenumeratesthe devicesand
bussesattachedto the systeminto a �le systemhierarchythat canbe accessedfrom userspace.It
is designedto handlethedevice anddriver speci�c optionsthathave previously residedin /proc/ ,
andencompassthe dynamicdevice additionpreviously offeredby devfs . At this earlypoint in the
implementationof sysfs , therearemany driversandutilities thatstill referto theolderproc entries.
However, it is understoodthatsysfs is thewayof thefuture.

Thesysfs �le systemis mountedat /sys/ andcontainsdirectoriesthatorganizethedevicesattached
to thesystemin severaldifferentways.The /sysfs/ subdirectoriesinclude:

1. The /devices/ directory

This directorycontainsthe /css0/ directory. Its subdirectoriesrepresentall the subchannels
detectedby theLinux kernel.Subchanneldirectoriesarenamedin the form 0.0. nnnn where
nnnn is thesubchannelnumberin hex between0 andffff. Subchanneldirectoriesin turncontain
status�les andanothersubdirectorywhich representstheactualdevice.Thedevice directoryis
named0.0. xxxx wherexxxx is the unit addressfor the device. The /devices/ directory
alsocontainsstatusinformationaswell ascon�gurationoptionsfor thedevice.

2. The /bus/ directory

Thiscontainsa /ccw/ subdirectoryanda /ccwgroup/ subdirectory. CCWdevicesareaccessed
usingchannelcommandwords.Devicesin the /ccw/ directoryonly useonesubchannelon the
mainframechannelsubsystem.CCW groupdevicesarealsoaccessedwith channelcommand
words,but they usemorethanonesubchannelperdevice.For example,a3390-3DASD device
usesonesubchannel,while a QDIO network connectionfor an OSA adapterusesthreesub-
channels.The /ccw/ andthe /ccwgroup/ directoriesboth containdirectoriescalleddevices
anddrivers:

The /devices/ directory contains a symbolic link to the device directories in the
/sys/devices/css0/ directory.

The /drivers/ directorycontainsdirectoriesfor eachdevice driver currently loadedon the
system.ThezFCP driver hasadirectoryhere.The /driver/ directorycontainssettingsfor the
devicedriver, aswell assymboliclinks to thedevicesit is using(in the /sys/devices/css0/
directory).

3. The /class/ directory

This containsdirectoriesthat group togethersimilar devices suchas ttys, SCSI tapedrives,
network devices,andothermiscellaneousdevices.

4. The /block/ directory

Thisdirectorycontainsdirectoriesfor eachof theblockdevicesonthesystem.Thesearemostly
disk typedevicessuchasrealDASD, loopbackdevices,andsoftwareraid block devices.The
noticeabledifferencebetweenolderLinux systemsandonesthatusesysfs is theneedto refer
to devicesby theirsysfs name.Ona2.4kernelimage,thezFCPdriverwaspassedasits device
addresses.On the2.6Kernelimagesystemthedriver is passedas0.0.1600 .
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F.2. Using the zFCP Driver
During theinitial installation,youarepromptedto enterSCSI/FCPinformation.If this informationis
entered,it createsthe /etc/zfcp.conf �le whichcontainsyourSCSIcon�guration.It alsoaddsthe
line alias scsi_hostadapter zFCP to /etc/modprobe.conf . This loadsthe requiredzFCP
modules.

# cat /etc/zfcp.conf
0.0.010a 0x01 0x5005076300c18154 0x00 0x5719000000000000

# cat /etc/modprobe.conf
alias eth0 qeth
options dasd_mod dasd=201,4b2e
alias scsi_hostadapter zfcp

If no SCSIdeviceswerede�ned during the initial installation,the following exampledemonstrates
how to addonemanually:

# cd /lib/modules/2.6.7-1.45 1.2 .3/k erne l/d rive rs/ s390 /scs i
# modprobe zfcp

# lsmod
Module Size Used by
zfcp 221460 0 [permanent]
autofs4 39944 0
qeth 166288 0
qdio 60240 3 zfcp,qeth
ccwgroup 25344 1 qeth
ipt_REJECT 23552 1
ipt_state 18944 5
ip_conntrack 57904 1 ipt_state
iptable_filter 19712 1
ip_tables 37888 3 ipt_REJECT,ipt_state,iptable_filter
sd_mod 39688 0
scsi_mod 182904 2 zfcp,sd_mod
dm_mod 86408 0
ext3 179056 2
jbd 92720 1 ext3
dasd_fba_mod 25344 0
dasd_eckd_mod 77056 4
dasd_mod 85328 6 dasd_fba_mod,dasd_eckd_mod

# cd /sys/bus/ccw/drivers/zf cp/ 0.0. 010a

# echo 1 > online
# cat online
1

# echo 0x5005076300c18154 > /sys/bus/ccw/drivers/zfcp /0.0 .01 0a/p ort _add
# ls
0x5005076300c18154 failed lic_version s_id
availability fc_link_speed nameserver status
card_version fc_service_class online wwnn
cmb_enable fc_topology port_add wwpn
cutype hardware_version port_remove
detach_state host2 scsi_host_no
devtype in_recovery serial_number

# cd /sys/bus/ccw/drivers/zf cp/ 0.0. 010a /0x 5005 076300c 1815 4
# echo 0x5719000000000000 > unit_add
# ls
0x5719000000000000 d_id in_recovery status unit_remove
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detach_state failed scsi_id unit_add wwnn

# cat /sys/bus/ccw/drivers/zfcp /0.0 .010 a/s csi_ hos t_no
0x0
# cat /sys/bus/ccw/drivers/zfcp /0.0 .010 a/0 x500 5076300 c181 54/ scsi _id
0x1
# cat \
/sys/bus/ccw/drivers/zfc p/0. 0.0 10a/ 0x50 0507630 0c1 8154 /0x5 7190000 0000000 0/s csi_ lun
0x0

# cat /sys/bus/scsi/devices/0\: 0\:1 \:0/ hba_id
0.0.010a
# cat /sys/bus/scsi/devices/0\: 0\:1 \:0/ wwpn
0x5005076300c18154
# cat /sys/bus/scsi/devices/0\: 0\:1 \:0/ fcp _lun
0x5719000000000000

# cat /sys/bus/scsi/devices/0\: 0\:1 \:0/ blo ck/d ev
8:0
# cat /sys/bus/scsi/devices/0\: 0\:1 \:0/ blo ck/s da1 /dev
8:1

# cat /proc/scsi/scsi
Attached devices:
Host: scsi2 Channel: 00 Id: 01 Lun: 00

Vendor: IBM Model: 2105F20 Rev: .123
Type: Direct-Access ANSI SCSI revision: 03

# fdisk /dev/sda1

# mke2fs -j /dev/sda1

# mount /dev/sda1 /mnt
# df
Filesystem 1K-blocks Used Available Use% Mounted on
/dev/dasda1 2344224 1427948 797196 65% /
none 511652 0 511652 0% /dev/shm
/dev/dasdb1 2365444 32828 2212456 2% /opt
/dev/sda1 3844088 32828 3615988 1% /mnt

# cd /boot
# mv initrd-2.6.7-1.451.2.3. img initrd-2.6.7-1.451.2.3.im g.o rig
# mkinitrd -v --with=scsi_mod --with=zfcp --with=sd_mod
initrd-2.6.7-1.451.2.3.img 2.6.7-1.451.2.3
Looking for deps of module ide-disk
Looking for deps of module dasd_mod
Looking for deps of module dasd_eckd_mod dasd_mod
Looking for deps of module dasd_mod
Looking for deps of module dasd_fba_mod dasd_mod
Looking for deps of module dasd_mod
Looking for deps of module ext3 jbd
Looking for deps of module jbd
Looking for deps of module scsi_mod
Looking for deps of module zfcp qdio scsi_mod
Looking for deps of module qdio
Looking for deps of module scsi_mod
Looking for deps of module sd_mod scsi_mod
Looking for deps of module scsi_mod
Using modules: ./kernel/drivers/s390/block/dasd_mod.ko
./kernel/drivers/s390/block/dasd_eckd_mod.ko
./kernel/drivers/s390/block/dasd_fba_mod.ko ./kernel/fs/jbd/jbd.ko
./kernel/fs/ext3/ext3.ko ./kernel/drivers/scsi/scsi_mod.ko
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./kernel/drivers/s390/cio/qdio.ko ./kernel/drivers/s390/scsi/zfcp.ko

./kernel/drivers/scsi/sd_mod.ko
Using loopback device /dev/loop0
/sbin/nash -> /tmp/initrd.cT1534/bin/nash
/sbin/insmod.static -> /tmp/initrd.cT1534/bin/insmod
`/lib/modules/2.6.7-1.451.2.3/./kernel/drivers/s 390/blo ck/dasd_ mod.ko' ->
`/tmp/initrd.cT1534/lib/dasd_mod.ko'
`/lib/modules/2.6.7-1.451.2.3/./kernel/drivers/s 390/blo ck/dasd_ eckd_mo d.ko' ->
`/tmp/initrd.cT1534/lib/dasd_eckd_mod.ko'
`/lib/modules/2.6.7-1.451.2.3/./kernel/drivers/s 390/blo ck/dasd_ fba_mod .ko' ->
`/tmp/initrd.cT1534/lib/dasd_fba_mod.ko'
`/lib/modules/2.6.7-1.451.2.3/./kernel/fs/jbd/jb d.ko' ->
`/tmp/initrd.cT1534/lib/jbd.ko'
`/lib/modules/2.6.7-1.451.2.3/./kernel/fs/ext3/e xt3.ko' ->
`/tmp/initrd.cT1534/lib/ext3.ko'
`/lib/modules/2.6.7-1.451.2.3/./kernel/drivers/s csi/scs i_mod.ko ' ->
`/tmp/initrd.cT1534/lib/scsi_mod.ko'
`/lib/modules/2.6.7-1.451.2.3/./kernel/drivers/s 390/cio /qdio.ko ' ->
`/tmp/initrd.cT1534/lib/qdio.ko'
`/lib/modules/2.6.7-1.451.2.3/./kernel/drivers/s 390/scs i/zfcp.k o' ->
`/tmp/initrd.cT1534/lib/zfcp.ko'
`/lib/modules/2.6.7-1.451.2.3/./kernel/drivers/s csi/sd_ mod.ko' ->
`/tmp/initrd.cT1534/lib/sd_mod.ko'
Loading module dasd_mod with options dasd=201,4b2e
Loading module dasd_eckd_mod
Loading module dasd_fba_mod
Loading module jbd
Loading module ext3
Loading module scsi_mod
Loading module qdio
Loading module zfcp
Loading module sd_mod

# zipl -V
Using config file '/etc/zipl.conf'
Target device information

Device..........................: 5e:00
Partition.......................: 5e:01
Device name.....................: dasda
DASD device number..............: 0201
Type............................: disk partition
Disk layout.....................: ECKD/compatible disk layout
Geometry - heads................: 15
Geometry - sectors..............: 12
Geometry - cylinders............: 3308
Geometry - start................: 24
File system block size..........: 4096
Physical block size.............: 4096
Device size in physical blocks..: 595416

Building bootmap '/boot//bootmap'
Building menu 'rh-automatic-menu'
Adding #1: IPL section 'linux' (default)

kernel image......: /boot/vmlinuz-2.6.7-1.451.2.3 at 0x10000
kernel parmline...: 'root=LABEL=/' at 0x1000
initial ramdisk...: /boot/initrd-2.6.7-1.451.2.3.img at 0x800000

Preparing boot device: dasda (0201).
Preparing boot menu

Interactive prompt......: disabled
Menu timeout............: disabled
Default configuration...: 'linux'

Syncing disks...
Done.
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F.3. Using mdadmto Con�gure RAID-Based and Multipath
Stora ge
Similar to othertoolscomprisingthe raidtools packageset,the mdadmcommandcanbe usedto
performall thenecessaryfunctionsrelatedto administeringmultiple-device sets.Thissectionexplains
how mdadmcanbeusedto:

• CreateaRAID device

• Createamultipathdevice

F.3.1. Creating a RAID Device With mdadm

To createaRAID device,edit the /etc/mdadm.conf �le to de�ne appropriateDEVICE andARRAY
values:

DEVICE /dev/sd[abcd]1
ARRAY /dev/md0 devices=/dev/sda1,/dev/sdb1,/dev/sdc1,/dev/sdd1

In this example,the DEVICE line is usingtraditional�le nameglobbing(refer to the glob (7) man
pagefor moreinformation)to de�ne thefollowing SCSIdevices:

• /dev/sda1

• /dev/sdb1

• /dev/sdc1

• /dev/sdd1

TheARRAYline de�nes a RAID device (/dev/md0 ) that is comprisedof theSCSIdevicesde�ned
by theDEVICE line.

Prior to the creationor usageof any RAID devices,the /proc/mdstat �le shows no active RAID
devices:

Personalities :
read_ahead not set
Event: 0
unused devices: < none >

Next, usetheabove con�gurationandthemdadmcommandto createaRAID 0 array:

mdadm -C /dev/md0 --level=raid0 --raid-devices=4 /dev/sda1 /dev/sdb1 /dev/sdc1 \
/dev/sdd1
Continue creating array? yes
mdadm: array /dev/md0 started.

Oncecreated,theRAID devicecanbequeriedatany timeto providestatusinformation.Thefollowing
exampleshows theoutputfrom thecommandmdadm --detail /dev/md0 :

/dev/md0:
Version : 00.90.00
Creation Time : Mon Mar 1 13:49:10 2004
Raid Level : raid0
Array Size : 15621632 (14.90 GiB 15.100 GB)
Raid Devices : 4
Total Devices : 4
Preferred Minor : 0
Persistence : Superblock is persistent
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Update Time : Mon Mar 1 13:49:10 2004
State : dirty, no-errors
Active Devices : 4
Working Devices : 4
Failed Devices : 0
Spare Devices : 0

Chunk Size : 64K

Number Major Minor RaidDevice State
0 8 1 0 active sync /dev/sda1
1 8 17 1 active sync /dev/sdb1
2 8 33 2 active sync /dev/sdc1
3 8 49 3 active sync /dev/sdd1

UUID : 25c0f2a1:e882dfc0:c0fe135e:6940d932
Events : 0.1

F.3.2. Creating a Multipath Device With mdadm

In additionto creatingRAID arrays,mdadmcanalsobeusedto takeadvantageof hardwaresupporting
more than one I/O path to individual SCSI LUNs (disk drives). The goal of multipath storageis
continueddataavailability in theeventof hardwarefailureor individual pathsaturation.Becausethis
con�guration containsmultiple paths(eachactingasan independentvirtual controller)accessinga
commonSCSI LUN (disk drive), the Linux kernel detectseachshareddrive once"through" each
path. In other words, the SCSI LUN (disk drive) known as /dev/sda may also be accessibleas
/dev/sdb , /dev/sdc , andsoon,dependingon thespeci�c con�guration.

To provideasingledevice thatcanremainaccessibleif anI/O pathfails or becomessaturated,mdadm
includesanadditionalparameterto its --level option.This parameter— multipath — directs
themd layerin theLinux kernelto re-routeI/O requestsfrom onepathway to anotherin theeventof
anI/O pathfailure.

To createa multipathdevice, edit the /etc/mdadm.conf �le to de�ne valuesfor the DEVICE and
ARRAYlinesthatre�ect yourhardwarecon�guration.

Note

Unlike the previous RAID example (where each device speci�ed in /etc/mdadm.conf must represent
different physical disk drives), each device in this �le refers to the same shared disk drive.

The commandusedfor the creationof a multipathdevice is similar to that usedto createa RAID
device; thedifferenceis thereplacementof aRAID level parameterwith themultipath parameter:

mdadm -C /dev/md0 --level=multipath --raid-devices=4 /dev/sda1 /dev/sdb1
/dev/sdc1 /dev/sdd1

Continue creating array? yes
mdadm: array /dev/md0 started.

Dueto thelengthof themdadmcommandline, it hasbeenbrokeninto two lines.

In thisexample,thehardwareconsistsof oneSCSILUN presentedasfourseparateSCSIdevices,each
accessingthesamestorageby a differentpathway. Oncethemultipathdevice /dev/md0 is created,
all I/O operationsreferencing/dev/md0 aredirectedto /dev/sda1 , /dev/sdb1 , /dev/sdc1 , or
/dev/sdd1 (dependingonwhichpathis currentlyactive andoperational).
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Thecon�gurationof /dev/md0 canbeexaminedmorecloselyusingthecommandmdadm --detail
/dev/md0 to verify thatit is, in fact,amultipathdevice:

/dev/md0:
Version : 00.90.00
Creation Time : Tue Mar 2 10:56:37 2004
Raid Level : multipath
Array Size : 3905408 (3.72 GiB 3.100 GB)
Raid Devices : 1
Total Devices : 4
Preferred Minor : 0
Persistence : Superblock is persistent

Update Time : Tue Mar 2 10:56:37 2004
State : dirty, no-errors
Active Devices : 1
Working Devices : 4
Failed Devices : 0
Spare Devices : 3

Number Major Minor RaidDevice State
0 8 49 0 active sync /dev/sdd1
1 8 17 1 spare /dev/sdb1
2 8 33 2 spare /dev/sdc1
3 8 1 3 spare /dev/sda1

UUID : 4b564608:fa01c716:550bd8ff:735d92dc
Events : 0.1

Another featureof mdadm is the ability to force a device (be it a memberof a RAID array or a
pathin a multipathcon�guration) to be removed from an operatingcon�guration. In the following
example,/dev/sda1 is �agged asbeingfaulty, is thenremoved,and�nally is addedbackinto the
con�guration. For a multipathcon�guration, theseactionswould not affect any I/O activity taking
placeat thetime:

# mdadm /dev/md0 -f /dev/sda1
mdadm: set /dev/sda1 faulty in /dev/md0
# mdadm /dev/md0 -r /dev/sda1
mdadm: hot removed /dev/sda1
# mdadm /dev/md0 -a /dev/sda1
mdadm: hot added /dev/sda1
#

F.4. Con�guring IPL from a SCSI Device
Anaconda(the installationprogram)supportsthe direct installationof RedHat EnterpriseLinux to
SCSIdevices.This sectionincludesinformationonhow to IPL from aSCSIdevice within z/VM.

F.4.1. IPL the SCSI Disk
ToIPL theSCSIdisk,weprovidetheWWPNandLUN to themachineloaderusingtheSET LOADDEV
command.

set loaddev portname 50050763 00c18154 lun 57190000 00000000
Ready; T=0.01/0.01 15:47:53
q loaddev
PORTNAME50050763 00C18154 LUN 57190000 00000000 BOOTPROG0
BR_LBA 00000000 00000000
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Ready; T=0.01/0.01 15:47:56

IPL theSCSIdiskusingtheFCPdevice de�ned to theguest.

q fcp
00: FCP 010A ON FCP 010ACHPID C1 SUBCHANNEL= 0000
00: 010A QDIO-ELIGIBLE QIOASSIST-ELIGIBLE
Ready; T=0.01/0.01 15:51:29

i 010a
00: I 010A
00: HCPLDI2816I Acquiring the machine loader from the processor
controller.
00: HCPLDI2817I Load completed from the processor controller.
00: HCPLDI2817I Now starting machine loader version 0001.
01: HCPGSP2630I The virtual machine is placed in CP mode due to a SIGP
stop and
store status from CPU 00.
00: MLOEVL012I: Machine loader up and running (version 0.13).
00: MLOPDM003I: Machine loader finished, moving data to final storage
location.
Linux version 2.6.7-1.451.2.3 (bhcompile@example.z900.redhat.com) (gcc
version 3.4
.1 20040702 (Red Hat Linux 3.4.1-2)) #1 SMP Wed Jul 14 17:52:22 EDT 2004
We are running under VM (64 bit mode)

Note

The example may vary slightly from your Red Hat Enterprise Linux 4 installed system due to the code
available during the documentation process for this manual.

F.5. Adding DASD
Thefollowing is anexampleof how to addaDASD volume:

Note

Make sure the device is attached or linked to the Linux system if running under VM.

CP LINK RHEL4X 4B2E 4B2E MR
DASD 4B2E LINKED R/W

Usethecd commandto changeto the /sys/ directorythatrepresentsthatvolume:

# cd /sys/bus/ccw/drivers/d asd- eck d/0. 0.4b 2e/
# ls -l
total 0
-r--r--r-- 1 root root 4096 Aug 25 17:04 availability
-rw-r--r-- 1 root root 4096 Aug 25 17:04 cmb_enable
-r--r--r-- 1 root root 4096 Aug 25 17:04 cutype



Appendix F. Additional Information for S/390and zSeriesUsers 59

-rw-r--r-- 1 root root 4096 Aug 25 17:04 detach_state
-r--r--r-- 1 root root 4096 Aug 25 17:04 devtype
-r--r--r-- 1 root root 4096 Aug 25 17:04 discipline
-rw-r--r-- 1 root root 4096 Aug 25 17:04 online
-rw-r--r-- 1 root root 4096 Aug 25 17:04 readonly
-rw-r--r-- 1 root root 4096 Aug 25 17:04 use_diag

Next, checkto seeif it is alreadyonline:

# cat online
0

If it is not online,run thefollowing commandto bring it online:

# echo 1 > online
# cat online
1

Verify whichblock devnodeit is beingaccessedas:

# ls -l
total 0
-r--r--r-- 1 root root 4096 Aug 25 17:04 availability
lrwxrwxrwx 1 root root 0 Aug 25 17:07 block -> ../../../../block/dasdb
-rw-r--r-- 1 root root 4096 Aug 25 17:04 cmb_enable
-r--r--r-- 1 root root 4096 Aug 25 17:04 cutype
-rw-r--r-- 1 root root 4096 Aug 25 17:04 detach_state
-r--r--r-- 1 root root 4096 Aug 25 17:04 devtype
-r--r--r-- 1 root root 4096 Aug 25 17:04 discipline
-rw-r--r-- 1 root root 0 Aug 25 17:04 online
-rw-r--r-- 1 root root 4096 Aug 25 17:04 readonly
-rw-r--r-- 1 root root 4096 Aug 25 17:04 use_diag

As shown in thisexample,device 4B2Eis beingaccessedas/dev/dasdb .

Usethecd commandto changebackto the /root directoryandformatthedevice:

# cd
# dasdfmt -b 4096 -d cdl -f /dev/dasdb -l LX4B2E -p -y

cyl 97 of 3338 |#----------------------------------------------| 2%

Whentheprogressbarreachestheendandtheformatis complete,usefdasd to partitionthedevice:

# fdasd -a /dev/dasdb
auto-creating one partition for the whole disk...
writing volume label...
writing VTOC...
checking !
wrote NATIVE!
rereading partition table...

Next, make a �le systemon thenew partition:

# mke2fs -j /dev/dasdb1
mke2fs 1.35 (28-Feb-2004)
Filesystem label=
OS type: Linux
Block size=4096 (log=2)
Fragment size=4096 (log=2)
300960 inodes, 600816 blocks
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30040 blocks (5.00%) reserved for the super user
First data block=0
19 block groups
32768 blocks per group, 32768 fragments per group
15840 inodes per group
Superblock backups stored on blocks:

32768, 98304, 163840, 229376, 294912

Writing inode tables: done
Creating journal (8192 blocks): done
Writing superblocks and filesystem accounting information: done

This filesystem will be automatically checked every 39 mounts or
180 days, whichever comes first. Use tune2fs -c or -i to override.

Mount thenew �le system:

# mount /dev/dasdb1 /opt
# mount
/dev/dasda1 on / type ext3 (rw)
none on /proc type proc (rw)
none on /sys type sysfs (rw)
none on /dev/pts type devpts (rw,gid=5,mode=620)
none on /dev/shm type tmpfs (rw)
/dev/dasdb1 on /opt type ext3 (rw)

Add anentryto /etc/fstab sothatthe�le systemis mountedat IPL time:

# vi /etc/fstab
# cat /etc/fstab
LABEL=/ / ext3 defaults
1 1
none /dev/pts devpts gid=5,mode=620
0 0
none /dev/shm tmpfs defaults
0 0
none /proc proc defaults
0 0
none /sys sysfs defaults
0 0
/dev/dasdb1 /opt ext3 defaults
1 2

Add thedevice to theoption line for thedasd_modin /etc/modprobe.conf Make sureto addthe
new deviceat theendof thelist, otherwiseit changesthedevice number : devnode mapping
and�le systemsarenoton thedevicesthey usedto beon.

# vi /etc/modprobe.conf
# cat /etc/modprobe.conf
alias eth0 qeth
options dasd_mod dasd=201,4B2E

Rerunmkinitrd to pick up the changesto modprobe.conf so that the device canbe online and
mountableafterthenext IPL:

Note that the examplebelow hasbeenmodi�ed slightly for readabilityand for printing purposes.
Each line that endswith "(elf64-s390)" should be treatedas one line with no spaces,such as
/tmp/initrd.AR1182/lib/dasd_mod.ko(elf64-s390) .

# cd /boot
# mv initrd-2.6.7-1.451.2.3 .img initrd-2.6.7-1.451.2.3.i mg.old
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# mkinitrd -v initrd-2.6.7-1.451.2.3.i mg 2.6.7-1.451.2.3
Looking for deps of module ide-disk
Looking for deps of module dasd_mod
Looking for deps of module dasd_eckd_mod dasd_mod
Looking for deps of module dasd_mod
Looking for deps of module dasd_fba_mod dasd_mod
Looking for deps of module dasd_mod
Looking for deps of module ext3 jbd
Looking for deps of module jbd
Using modules: ./kernel/drivers/s390/block/dasd_mod.ko
./kernel/drivers/s390/block/dasd_eckd_mod.ko
./kernel/drivers/s390/block/dasd_fba_mod.ko ./kernel/fs/jbd/jbd.ko
./kernel/fs/ext3/ext3.ko
Using loopback device /dev/loop0
/sbin/nash -> /tmp/initrd.AR1182/bin/nash
/sbin/insmod.static -> /tmp/initrd.AR1182/bin/insmod
copy from
/lib/modules/2.6.7-1.451.2.3/./kernel/drivers/s3 90/bloc k/dasd_m od.ko
(elf64-s390) to
/tmp/initrd.AR1182/lib/dasd_mod.ko(elf64-s390)
copy from
/lib/modules/2.6.7-1.451.2.3/./kernel/drivers/s3 90/bloc k/dasd_e ckd_mod .ko
(elf64-s390) to
/tmp/initrd.AR1182/lib/dasd_eckd_mod.ko
(elf64-s390)
copy from
/lib/modules/2.6.7-1.451.2.3/./kernel/drivers/s3 90/bloc k/dasd_f ba_mod. ko
(elf64-s390) to
/tmp/initrd.AR1182/lib/dasd_fba_mod.ko
(elf64-s390)
copy from
/lib/modules/2.6.7-1.451.2.3/./kernel/fs/jbd/jbd .ko(elf 64-s390) to
/tmp/initrd.AR1182/lib/jbd.ko(elf64-s390)
copy from
/lib/modules/2.6.7-1.451.2.3/./kernel/fs/ext3/ex t3.ko(e lf64-s39 0) to
/tmp/initrd.AR1182/lib/ext3.ko(elf64-s390)
Loading module dasd_mod with options dasd=201,4B2E
Loading module dasd_eckd_mod
Loading module dasd_fba_mod
Loading module jbd
Loading module ext3

Runzipl to save thechangesto initrd for thenext IPL:

# zipl -V
Using config file '/etc/zipl.conf'
Target device information

Device..........................: 5e:00
Partition.......................: 5e:01
Device name.....................: dasda
DASD device number..............: 0201
Type............................: disk partition
Disk layout.....................: ECKD/compatible disk layout
Geometry - heads................: 15
Geometry - sectors..............: 12
Geometry - cylinders............: 3308
Geometry - start................: 24
File system block size..........: 4096
Physical block size.............: 4096
Device size in physical blocks..: 595416

Building bootmap '/boot//bootmap'
Building menu 'rh-automatic-menu'
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Adding #1: IPL section 'linux' (default)
kernel image......: /boot/vmlinuz-2.6.7-1.451.2.3 at 0x10000
kernel parmline...: 'root=LABEL=/' at 0x1000
initial ramdisk...: /boot/initrd-2.6.7-1.451.2.3.img at 0x800000

Preparing boot device: dasda (0201).
Preparing boot menu

Interactive prompt......: disabled
Menu timeout............: disabled
Default configuration...: 'linux'

Syncing disks...
Done.

F.6. Adding a Network Device
The processof addinga network device haschangedgreatlyfor RedHat EnterpriseLinux. This is
duein partto themigrationof the2.4kernelto the2.6kernel:

• Theproc �le systemis no longerusedto controlor obtainstatusonnetwork devices.

• Thenew sys �le systemnow providesfacilitiesfor controllingdevices.

• /sys/class/net/ < interface_name > /device now providesstatusonactive devices.

< interface_name > is a namesuchaseth0 or ctc2 that is given to a network interfaceby the
device driver whenthedevice is con�gured.

• /etc/chandev.conf no longerexists.

Thesys �le systemnow containstheinformationthatwasplacedin /etc/chandev.conf .

• /etc/modules.conf no longerexists.

Network interfacealiasspeci�cationsarenow placedin /etc/modprobe.conf .

SectionF.6.1Addinga qeth Device describesin detail how to adda qethdevice to an existing in-
stanceof RedHat EnterpriseLinux. SectionF.6.2Quick Referencefor AddingNetworkDevicesis a
quick referencefor installingotherzSeriesnetwork interfaces.

F.6.1. Adding a qeth Device
First,determinewhethertheqeth device driver modulesareloaded.

# lsmod | grep qeth
qeth 135240 0
qdio 45360 2 qeth
ipv6 303984 13 qeth
ccwgroup 15104 1 qeth

If the output of the lsmod commandshows that the modulesare not loaded,you must run the
modprobe commandto loadthem:

# modprobe qeth

Next, createa qeth groupdevice.

# echo < read_device_bus_id > , < write _device _bus_id > , < data_d evi ce_b us_i d>
> /sys/bus/ccwgroup/drivers /qet h/g roup

Dueto thelengthof this command,it hasbeenbrokeninto two lines.
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In the following example, read_device_bus_id is 0.0.0600,write_device_bus_id is
0.0.0601,anddata_device_bus_id is 0.0.0602.The device is a z/VM virtual NIC andthe IP
addressto beassignedto this interfaceis 192.168.70.69.

# echo 0.0.0600,0.0.0601,0.0.06 02 > /sys/bus/ccwgroup/drivers /qe th/g rou p

Next, verify thattheqeth groupdevice wascreatedproperly:

# ls /sys/bus/ccwgroup/driv ers/ qet h
0.0.0600 0.0.09a0 group notifier_register

Youmayoptionallyaddaportname.First,youmustcheckto seeif aportnameis required:

# cat /sys/bus/ccwgroup/drivers /qe th/0 .0.0 600 /por tna me
no portname required

Theresponseindicatesthatyoudonotneedto provideaportname.

To adda portname,checkthatthedevicesareof�ine, andthenrun thefollowing command:

Note

The device(s) must be of�ine when you add a portname.

# echo < portname > > /sys/bus/ccwgroup/drivers /qe th/0 .0.0 600 /por tna me

Next, bring thedevice backonline:

# echo 1 /sys/bus/ccwgroup/drivers /qet h/0. 0.0 600/ onl ine

Thenverify thestateof thedevice:

# cat /sys/bus/ccwgroup/drivers /qe th/0 .0.0 600 /onl ine
1

A returnvalueof "1" indicatesthat the device is online,while a returnvalue '0' indicatesthat the
device is of�ine.

Checkto seewhatinterfacenamewasassignedto thedevice:

# cat /sys/bus/ccwgroup/drivers /qe th/0 .0.0 600 /if_ name
eth1

To changethevalueof if_name , run thefollowing command:

# echo < new_if_name > > /sys/bus/ccwgroup/drivers /qet h/0. 0.0 600/ if_ name

You mayoptionallysetadditionalparametersandfeatures,dependingon theway you aresettingup
yoursystemandthefeaturesyou require.

• add_hhlen

• broadcast_mode

• buffer_count

• canonical_macaddr
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• card_type

• checksumming

• chpid

• detach_state

• fake_broadcast

• fake_ll

• ipa_takeover

• portno

• priority_queueing

• recover

• route4

• rxip

• state

• ungroup

• vipa

For information on how these features work, refer to
http://oss.software.ibm.com/developerworks/opensource/linux390/docu/lx26apr04dd01.pdf (Linux
for zSeriesandS/390DeviceDrivers,Features,andCommands).

Now you needto createthecon�guration �le for your new interface.Thenetwork interfacecon�gu-
ration�les areplacedin /etc/sysconfig/network-scripts/ .

The network con�guration �les usethe namingconvention ifcfg-< device > , wheredevice is the
valuefoundin the if_name �le in theqethgroupdevice thatwascreatedearlier. In this exampleit is
eth1 .

If thereis anexisting con�guration �le for anotherdevice of thesametypealreadyde�ned, thesim-
plestsolutionis to copy it to thenew name.

# cd /etc/sysconfig/network -scr ipt s
# cp ifcfg-eth0 ifcfg-eth1

If youdonothaveasimilardevice de�ned youmustcreateone.Usethisexampleof ifcfg-eth0 as
a template.

/etc/sysconfig/network-scripts/ifcfg-eth0
# IBM QETH
DEVICE=eth0
BOOTPROTO=static
HWADDR=00:06:29:FB:5F:F1
IPADDR=9.12.20.136
NETMASK=255.255.255.0
ONBOOT=yes
NETTYPE=qeth
SUBCHANNELS=0.0.09a0,0.0.09a1,0.0.09a2
TYPE=Ethernet

Edit thenew ifcfg-eth1 �le.

Remove theHWADDR line for now.

Modify theDEVICE statementto re�ect thecontentsof the if_name �le from yourccwgroup.

Modify theIPADDR statementto re�ect theIP addressof your new interface.



Appendix F. Additional Information for S/390and zSeriesUsers 65

Modify theNETMASK statementasneeded.

If youwantyournew interfaceto beactivatedatboottime,thenmake sureONBOOT is setto yes .

Make suretheSUBCHANNELSstatementmatchesthehardwareaddressesfor your qeth device.

/etc/sysconfig/network-scripts/ifcfg-eth1
# IBM QETH
DEVICE=eth1
BOOTPROTO=static
IPADDR=192.168.70.87
NETMASK=255.255.255.0
ONBOOT=yes
NETTYPE=qeth
SUBCHANNELS=0.0.0600,0.0.0601,0.0.0602
TYPE=Ethernet

A qeth device requiresanaliasde�nition in /etc/modprobe.conf . Edit this �le andaddanalias
for your interface.

/etc/modprobe.conf
alias eth0 qeth
alias eth1 qeth
options dasd_mod dasd=0.0.0100,0.0.4b19

Now youcanstartthenew interface:

# ifup eth1

Checkthestatusof theinterface:

# ifconfig eth1
eth1 Link encap:Ethernet HWaddr 02:00:00:00:00:01

inet addr:192.168.70.87 Bcast:192.168.70.255 Mask:255.255.255.0
inet6 addr: fe80::ff:fe00:1/64 Scope:Link
UP BROADCASTRUNNINGNOARPMULTICAST MTU:1492 Metric:1
RX packets:23 errors:0 dropped:0 overruns:0 frame:0
TX packets:3 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:644 (644.0 b) TX bytes:264 (264.0 b)

Note that the HWaddr �eld in the �rst line of the ifconfig commandoutput.The valueafter that
mustbeaddedto the ifcfg-eth1 �le. Add a line like thefollowing to that�le:

HWADDR=02:00:00:00:00:01

Now ifcfg-eth1 lookssimilar to thefollowing:

# IBM QETH
DEVICE=eth1
HWADDR=02:00:00:00:00:01
BOOTPROTO=static
IPADDR=192.168.70.69
NETMASK=255.255.255.0
ONBOOT=yes
NETTYPE=qeth
SUBCHANNELS=0.0.0600,0.0.0601,0.0.0602
TYPE=Ethernet

Checktheroutingfor thenew interface:
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# route
Kernel IP routing table
Destination Gateway Genmask Flags Metric Ref Use Iface
192.168.70.0 * 255.255.255.0 U 0 0 0 eth1
9.12.20.0 * 255.255.255.0 U 0 0 0 eth0
169.254.0.0 * 255.255.0.0 U 0 0 0 eth1
default pdlrouter-if5.p 0.0.0.0 UG 0 0 0 eth0

Verify your changesby usingtheping commandto ping thegateway:

# ping -c 1 192.168.70.8
PING 192.168.70.8 (192.168.70.8) 56(84) bytes of data.
64 bytes from 192.168.70.8: icmp_seq=0 ttl=63 time=8.07 ms

If thedefault routeinformationhaschanged,you mustalsoupdate/etc/sysconfig/network ac-
cordingly.

F.6.2. Quic k Reference for Adding Network Devices
Thereareseveralbasictasksfor addinganetwork interfaceonzSeriessystems.

• Loadthedevice driver.

• Createthegroupdevice or, for IUCV, createtheIUCV device.

• Con�gure thedevice.

• Setthedevice online(not applicableto IUCV).

• De�ne thealias(if needed).

• Createacon�gurationscript.

• Activatethedevice.

Thefollowing sectionsprovidebasicinformationfor eachtaskof eachzSeriesnetwork device driver.

F.6.2.1. Working With the LCS Device Driver

The LAN channelstation(LCS) device driver supportsOSA-2 Ethernet/Token Ring, OSA-Express
FastEthernetin non-QDIOmode,andOSA-ExpressHigh SpeedTokenRingin non-QDIOmode.For
z990,theLCSdriver alsosupportsGigabitEthernetin non-QDIOmode(including1000Base-T).

Basedon thetypeof interfacebeingadded,theLCS driver assignsoneof two baseinterfacenames:
eth< n> for OSA-ExpressFastEthernetandGigabit Ethernettr< n> for TokenRing, where< n>
is an integer thatuniquelyidenti�es the device. < n> is 0 for the �rst device of that type,1 for the
second,andsoon.

• Loadthedevice driver:
# modprobe lcs

• Createthegroupdevice:
# echo < read_device_bus_id > , < writ e_devic e_bus_i d>
> /sys/bus/ccwgroup/drivers /lcs /gro up

Dueto thelengthof thiscommand,it hasbeenbrokeninto two lines.

• Con�gure thedevice.

OSA cardscanprovide up to 16 portsfor a singleCHPID.By default, theLCS groupdevice uses
port 0. To useadifferentport, issueacommandsimilar to thefollowing:
# echo < portno > > /sys/bus/ccwgroup/drivers /lcs / < dev ice _bus _id > /por tno
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For moreinformationaboutcon�gurationof theLCS driver, referto thefollowing:

http://oss.software.ibm.com/developerworks/opensource/linux390/docu/lx26apr04dd01.pdf
(Linux for zSeriesandS/390Device Drivers,Features,andCommands)

• Setthedevice online:
# echo 1 /sys/bus/ccwgroup/driver s/l cs/ < r ead_ dev ice_ bus_ id > / onli ne

• De�ne thealias.

Basedonthetypeinterfacebeingadded,adda line to /etc/modprobe.conf thatis similar to one
of thefollowing:
eth < n> alias lcs
tr < n> alias lcs

• Createacon�gurationscript.

Createa �le in /etc/sysconfig/network-scripts/ with anamelike oneof thefollowing:
ifcfg-eth < n>
ifcfg-tr < n>

The�le shouldlook similar to thefollowing:
/etc/sysconfig/network- scr ipts /ifc fg- eth0
# IBM LCS
DEVICE=eth0
BOOTPROTO=static
HWADDR=00:06:29:FB:5F:F1
IPADDR=9.12.20.136
NETMASK=255.255.255.0
ONBOOT=yes
NETTYPE=lcs
SUBCHANNELS=0.0.09a0,0.0.09a1
PORTNAME=0
TYPE=Ethernet

Basedon thetypeinterfacebeingadded,theDEVICE parametershouldbeoneof thefollowing:
DEVICE=eth < n>
DEVICE=tr < n>

• Activatethedevice.

Basedon thetypeinterfacebeingadded,issuean ifup command:
# ifup eth < n>
# ifup tr < n>

F.6.2.2. Working With the QETH Device Driver

TheQETHnetwork devicedriversupportszSeriesHiperSockets,OSA-ExpressFastEthernet,Gigabit
Ethernet(including1000Base-T),High SpeedTokenRing,andATM features(runningEthernetLAN
emulation)in QDIO mode.

Basedonthetypeof interfacebeingadded,theQETHdriverassignsoneof threebaseinterfacenames:

• hsi< n> for HiperSocket devices

• eth< n> for OSA-ExpressFastEthernetandGigabitEthernet

• tr< n> for TokenRing

Thevalue< n> is aninteger thatuniquelyidenti�es thedevice. < n> is 0 for the�rst device of that
type,1 for thesecond,andsoon.

• Loadthedevice driver:
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# modprobe qeth

• Createthegroupdevice:
# echo < read_device_bus_id > , < writ e_devic e_bus_i d> , < data_ devi ce_b us_ id >

> /sys/bus/ccwgroup/drive rs/q eth/ gro up

Dueto thelengthof thiscommand,it hasbeenbrokeninto two lines.

• Con�gure thedevice.

For moreinformationaboutcon�gurationof theQETH driver, referto thefollowing:

http://oss.software.ibm.com/developerworks/opensource/linux390/docu/lx26apr04dd01.pdf
(Linux for zSeriesandS/390Device Drivers,Features,andCommands)

• Setthedevice online:
# echo 1 /sys/bus/ccwgroup/driver s/q eth/ < read _device _bus _id > /nli ne

• De�ne thealias.

Basedon the type interfacebeingadded,adda line to /etc/modprobe.conf that is like oneof
thefollowing:
hsi < n> alias qeth
eth < n> alias qeth
tr < n> alias qeth

• Createacon�gurationscript.

Createa �le in /etc/sysconfig/network-scripts/ with anamelike oneof thefollowing:
ifcfg-hsi < n>
ifcfg-eth < n>
ifcfg-tr < n>

The�le shouldlook like this:
/etc/sysconfig/network- scr ipts /ifc fg- eth0
# IBM QETH
DEVICE=eth0
BOOTPROTO=static
HWADDR=00:06:29:FB:5F:F1
IPADDR=9.12.20.136
NETMASK=255.255.255.0
ONBOOT=yes
NETTYPE=qeth
SUBCHANNELS=0.0.09a0,0.0.09a1,0.0.09a2
TYPE=Ethernet

Basedonthetypeinterfacebeingadded,theDEVICEparametershouldbelikeoneof thefollowing:
DEVICE=hsi < n>
DEVICE=eth < n>
DEVICE=tr < n>

• Activatethedevice.

Basedon thetypeinterfacebeingadded,issuean ifup command:
# ifup hsi < n>
# ifup eth < n>
# ifup tr < n>
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F.6.2.3. Working With the CTC Device Driver

A Channel-to-Channel(CTC) connectionis the typical high speedconnectionbetweenmainframes.
TheCTCdevicedrivercanbeusedto establishapoint-to-pointTCP/IPor tty connectionbetweentwo
Linux for zSeriesandS/390instancesor betweenaLinux for zSeriesandS/390instanceandanother
mainframeoperatingsysteminstancesuchasz/OS,OS/390,z/VM, or z/VSE.

TheCTC driver assignsabaseinterfacenamelike thefollowing:

ctc < n>

Thevalue< n> is aninteger thatuniquelyidenti�es thedevice. < n> is 0 for the�rst device of that
type,1 for thesecond,andsoon.

• Loadthedevice driver:
# modprobe ctc

• Createthegroupdevice:
# echo < read_device_bus_id > , < writ e_devic e_bus_i d>
> /sys/bus/ccwgroup/drivers /ctc /gro up

Dueto thelengthof thiscommand,it hasbeenbrokeninto two lines.

• Con�gure thedevice.

Settheprotocol:
# echo < protocol > /sys/bus/ccwgroup/driver s/ct c/ < devic e_bu s_i d> /pr otoc ol

Where< protocol > is 0, 1, 2, or 3.

0 — This protocolprovidescompatibility with peersotherthanOS/390,or z/OS,for example,a
VM TCPservicemachine.This is thedefault.

1 — This protocolprovidesenhancedpackagecheckingfor Linux peers.

2 — This protocolprovidesaCTC-basedtty connectionwith aLinux peer.

3 — This protocolprovidescompatibilitywith OS/390or z/OSpeers.

For moreinformationaboutcon�gurationof theCTC driver, referto thefollowing:

http://oss.software.ibm.com/developerworks/opensource/linux390/docu/lx26apr04dd01.pdf
(Linux for zSeriesandS/390Device Drivers,Features,andCommands)

• Setthedevice online:
# cho 1 /sys/bus/ccwgroup/drivers /lc s/ < re ad_d evi ce_b us_i d> /o nlin e

• De�ne thealias.

Basedon the type interface being added,add a line to /etc/modprobe.conf that is like the
following:
ctc < n> alias ctc

• Createacon�gurationscript.

Createa �le in /etc/sysconfig/network-scripts/ with anamelike thefollowing:
ifcfg-ctc < n>

The�le shouldlook like thefollowing:
/etc/sysconfig/network- scr ipts /ifc fg- ctc0
# IBM CTC
DEVICE=ctc0
BOOTPROTO=static
IPADDR=192.168.70.136
GATEWAY=172.16.70.136
NETMASK=255.255.255.255
ONBOOT=yes
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SUBCHANNELS=0.0.1b00,0.0.1b01
NETTYPE=ctc
CTCPROT=0
TYPE=CTC

• Activatethedevice.

Basedon thetypeinterfacebeingadded,issuean ifup command:
# ifup ctc < n>

F.6.2.4. Working With the IUCV Device Driver

TheInter-UserCommunicationVehicle(IUCV) is a VM communicationfacility thatenablesa pro-
gramrunningin oneVM guestto communicatewith anotherVM guest,with a control program,or
evenwith itself. TheLinux for zSeriesandS/390IUCV device driver is a network device driver that
usesIUCV to connectLinux guestsrunningondifferentVM userIDs, or to connectaLinux guestto
anotherVM guestsuchasaTCP/IPservicemachine.

TheIUCV driver assignsabaseinterfacenamelike thefollowing:

iucv < n>

Thevalue< n> is aninteger thatuniquelyidenti�es thedevice. < n> is 0 for the�rst device of that
type,1 for thesecond,andsoon.

• Loadthedevice driver:
# modprobe netiucv

• CreatetheIUCV device:
# echo < peer_id > > /sys/bus/iucv/drivers/ne tiuc v/co nnectio n

The valueof < peer_id > is the guestID of the VM guestyou want to connectto. The IUCV
device driver interpretstheID asuppercase.This is usuallyTCPIP.

This createsasysfsstructurelike thefollowing:
cat /sys/bus/iucv/drivers/netiucv/netiucv < n>

The value< n> is an integer that uniquelyidenti�es the device. < n> is 0 for the �rst device of
thattype,1 for thesecond,andsoon.

• Con�gure thedevice.

Setthemaximumbuffer sizeif needed:
# echo < value > > /sys/bus/iucv/drivers/n eti ucv/ neti ucv < n> /bu ffer

The < value > is the numberof bytesyou want to set.If you specifya valueoutsidethe valid
range,thecommandis ignored.

Thepermissiblerangeof valuesfor themaximumbuffer sizedependsontheMTU settings.It must
bein therange< minimumMTU + headersize> to < maximumMTU + headersize> . Theheader
spaceis typically 4 bytes.Thedefault for themaximumbuffer sizeis 32768bytes(32KB).

For moreinformationoncon�gurationof theIUCV driver, referto thefollowing:

http://oss.software.ibm.com/developerworks/opensource/linux390/docu/lx26apr04dd01.pdf
(Linux for zSeriesandS/390Device Drivers,Features,andCommands)

• De�ne thealias.

Basedon the type interface being added,add a line to /etc/modprobe.conf that is like the
following:
iucv < n> alias netiucv
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• Createacon�gurationscript.

Createa �le in /etc/sysconfig/network-scripts/ with anamelike thefollowing:
ifcfg-iucv < n>

The�le shouldlook like this:
/etc/sysconfig/network- scr ipts /ifc fg- iucv 0
# IBM IUCV
DEVICE=iucv0
BOOTPROTO=static
IPADDR=192.168.70.136
GATEWAY=172.16.70.136
NETMASK=255.255.255.255
ONBOOT=yes
NETTYPE=iucv
PEERID=TCPIP
TYPE=IUCV

• Activatethedevice.

Basedon thetypeinterfacebeingadded,issuean ifup commandlike thefollowing:
# ifup iucv < n>

F.7. Kernel-Related Information
RedHat EnterpriseLinux includesa modi�cation to theway theLinux kerneltimer interruptis han-
dled. Normally, a hardware timer is set to generateperiodic interruptsat a �x ed rate (100 timesa
secondfor most architectures).Theseperiodic timer interruptsareusedby the kernel to schedule
variousinternalhousekeepingtasks,suchasprocessscheduling,accounting,andmaintainingsystem
uptime.

While atimer-basedapproachworkswell for asystemenvironmentwhereonly onecopy of thekernel
is running,it cancauseadditionaloverheadwhenmany copiesof thekernelarerunningon a single
system(for example,asz/VM(R) guests).In thesecases,having thousandsof copiesof the kernel
eachgeneratinginterruptsmany timesasecondcanresultin excessive systemoverhead.

Therefore,RedHat EnterpriseLinux now includesthe ability to turn off periodic timer interrupts.
This is donethroughthe /proc/ �le system.To disableperiodictimer interrupts,issuethefollowing
command:

echo "0" > /proc/sys/kernel/hz_timer

To enableperiodictimer interrupts,issuethefollowing command:

echo "1" > /proc/sys/kernel/hz_timer

By default,periodictimer interruptsareenabled.

Periodic timer interrupt statescan also be set at boot-time; to do so, add the following line to
/etc/sysctl.conf to disableperiodictimer interrupts:

kernel.hz_timer = 0
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Note

Disabling periodic timer interrupts can violate basic assumptions in system accounting tools. If you
notice a malfunction related to system accounting, verify that the malfunction disappears if periodic
timer interrupts are enabled, then submit a bug at http://bugzilla.redhat.com/bugzilla/ (for malfunc-
tioning bundled tools), or inform the tool vendor (for malfunctioning third-party tools).
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