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RAID is not limited to expensiveSCSIdisksanymoreasmoreandmore
motherboardmanufacturersareintroducingmotherboardswith onboard
RAID supportfor inexpensive IDE disks,known asATA RAID.
PromiseTechnolgyandHighPointaretwo companiesthatdominatethis
ATA RAID market.ThisHOWTO documentexplainshow to install
Linux on anIntel Pentiumcompatiblecomputerwith anATA RAID
Controller(onboardchip or seperatecard),singleor multipleprocessors
andatleasttwo harddisks.Currently, this documentcoversinstalling
RedHatLinux 7.3with PromiseFastTrakATA RAID Controller.
Appendixat theendbriefly explainshow to install onasystemwith
HighPointHPT insteadof PromiseFastTrakRAID.

1. Intr oduction
Thegoalof this HOWTO documentis to explainhow to setupRAID 1 (mirroring)with
thetwo harddisksandinstall bootableRedHatLinux OperatingSystemon themirror
device.Thisdocumentdiscussesbothmethodsof achieving this goal:1. UsingPromise
supplieddriver2. UsingLinux nativeRAID. If youchoosethefirst method(using
Promisesupplieddriver),you mustusetheKernelthatcomeswith RedHat7.3CD. If
you choosethesecondmethod,youcanupgradethekernelto thelatestkernel.This
documentdoesnotdiscussStripingor otherdiskconfigurations,althoughtheauthor
believesthatthis documentmighthelpsetupthoseconfigurations.Thisdocumentdoes
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notyet cover:1. InstallationusingGRUB insteadof LILO and2. Installationwith
Latestdevelopmentkernels(2.5.x).AlthoughthisdocumentfocussesonPromise
FastTrakRAID, Appendixat theendof thedocumentexplainshow to usethis
documentto installRedHat Linux on computerswith HighPointHPTRAID.

First of all weneeda bit of legalese.Recentdevelopmentshows it is quiteimportant.

1.1. Copyright Information
© 2002Murty Rompalli

Thisdocumentis copyrighted© 2002Murty Rompalliandis distributedunderthe
termsof theGNU FreeDocumentationLicense(http://www.gnu.org/copyleft/fdl.txt)
andadditionaltermsdescribedbelow.

ThisLinux HOWTO documentmaybereproducedanddistributedin wholeor in part,
in any mediumphysicalor electronic,aslongasthis copyright noticeis retainedon all
copies.Commercialredistribution is allowedandencouraged;however, theauthor
would like to benotifiedof any suchdistributions.

All translations,derivativeworks,or aggregateworksincorporatingthis Linux
HOWTO documentmustbecoveredunderthis copyright notice.Thatis, youmaynot
produceaderivativework from this HOWTO documentandimposeadditional
restrictionson its distribution.Exceptionsto theserulesmaybegrantedundercertain
conditions;pleasecontacttheLinux HOWTO coordinatorat this address
<linux-howto@metalab.unc.edu>.

In short,theauthorwishesto promotedisseminationof this informationthroughas
many channelsaspossiblebut wish to retaincopyright on this HOWTO document,and
would like to benotifiedof any plansto redistributethis HOWTO document.

1.2. Disc laimer
No liability for thecontentsof this documentscanbeaccepted.Usetheconcepts,
examplesandothercontentatyour own risk. As this is anew editionof this document,
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theremaybeerrorsandinaccuracies,thatmayof coursebedamagingto yoursystem.
Proceedwith caution,andalthoughthis is highly unlikely, theauthordoesnot takeany
responsibilityfor that.

All copyrightsareheldby their respectiveowners,unlessspecificallynotedotherwise.
Useof a termin this documentshouldnot beregardedasaffectingthevalidity of any
trademarkor servicemark.

Namingof particularproductsor brandsshouldnotbeseenasendorsements.

You arestronglyrecommendedto takea backupof your systembeforemajor
installationandbackupsat regularintervals.

1.3. New Version
Thenewestversionof this HOWTO will alwaysbemadeavailableon my website
http://www.murty.net/ataraid/,or youmaycontactmedirectlyat <murty at solar

. murty . net> to checkif thereis anewerversion.

1.4. Printer Friendl y Versions
Currently, this documentis availablein thefollowing formats:

• HTML (ataraid.html).

• plain text (ataraid.txt).

• AdobePDF(ataraid.pdf).

• gzippedpostscript(US letterformat)(ataraid.ps.gz).

• SGML source(ataraid.sgml).

Notethatpapersizesvary in theworld, A4 andUS letterdiffer significantly. Youmight
alsowish to considerusingtheuniversal format (8.27x11in;210x279mm).
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1.5. Credits
Your name here, if you contribute :)

Luc deLouw <luc at delouw.ch>correctederrorsin my SGML source.

Joy Y Goodreau<joyg at us.ibm.com>correctederrorsin my SGML source.

In this versionI have thepleasureof acknowledging:

Alain Portal<aportalat univ-montp2.fr>,ServiceCommundeMicroscopie
Electroniquefor proof-readingandcorrectingmistakes.

1.6. Feedbac k
Feedbackis mostcertainlywelcomefor this document.Withoutyour submissionsand
input, this documentwouldn’t exist. Pleasesendyouradditions,commentsand
criticismsto thefollowing emailaddress: <murty at solar. murty . net>.

1.7. Translations
PleasehelpInternationaluserswhodo notspeakEnglish.You areencouragedto
translatethis documentto a foreignlanguage.Pleasenotify theauthorif you translated
or would like to translatethis documentinto a foreignlanguage.Thefollowing
translationeffortsarealreadyunderway.

• FrenchTranslationby Alain Portal
(http://linuxelectronique.free.fr/doc/promiseraid/)

2. Requirements
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Thissectionlists whatitemsarerequiredbeforeyoustartinstallingonyour computer.

• Two blankfloppies,DOSformatted.On aworking linux computer, youcantype
mkfs.msdos/dev/fd0

• RedHat Linux 7.3CDs1, 2 and3 (4 and5 containSRPMSandarenot required)

• Internetconnectionavailable

• Your computerwith workingCD, floppy,10/100ethernetcardsupport

• Patience

3. Prepare Promise Driver Flopp y

1. DownloadCombinedzip file from thefollowing link. Youcando this on any
computerconnectedto Internet.Thisfile hastwo zip files:onefor multiprocessor
computers(rhsmp.zip)andotherfor singleprocessorcomputers(rhup.zip).Pick
theright zip file for your machineandsave it to adosformattedfloppy

• Combinedzip file for PromiseFastTrak
(http://www.promise.com/support/file/T-FTS-02-RHD73.zip)

2. Insertthis floppy into aworkingLinux computerandtype:

mount /dev/fd0 /mnt/floppy
cd /mnt/floppy
mv rhsmp-ftb22.zip /tmp
unzip /tmp/rhsmp-ftb22.zip
cd /
umount /mnt/floppy
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NOTE: The above commands are for multiprocessor computers. Adjust
above commands by replacing rhsmp by rhup if your computer has only one
processor.

3. Labelthefloppy »PromiseFastTrakdriver«andsetit aside.

4. Preparing RedHat CDs

NOTE: If you already have Red Hat Linux CDs, skip this step. Otherwise, read
this step to learn how you can get them for free.

1. Logonto aWindowscomputerthathasaCD Writer drive installedandsetup
properly. InsertablankCD-R into theCD Writer.

2. Pointyourbrowserto theRedHat Website:
ftp://ftp.redhat.com/pub/redhat/linux/7.3/en/iso/i386/.

3. Browseandlocatedisc1.iso (actualfile namemaybesomething-disc1.iso),
andsave this file to your Windowsdesktop.

4. Right-clickon theiso imagecreatedon yourdesktopandchoose"Recordto CD"
It will thenwrite theiso imageontoyourCD-R andcreatedisk-1.

5. Repeattheprocedurefor thesecondandthird isofiles (something-disc2.iso,
something-disc3.iso) at ftp.redhat.com/pub(ftp://ftp.redhat.com/pub).

6. Testto makesureyour CD-Rsareindeedreadable.If youclick on»My
Computer«andclick on theCD Writer Drive icon,youshouldbeableto browse
thecontentsof theCD-R.

7. LabeltheCD-Rsproperly:disc-1,disc-2etc.
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5. Installing Red Hat
Onceyou havecreatedyourCDs,you arereadyto begin installingRedHaton your
Linux system.

1. RestartthecomputerandpressCntrl-F whenyouseeFastTrakBIOSprompton
screen.Thiswill takeyou into thePromiseFastTrakBIOS.

2. Insidethis BIOS,choose"deletearray," "definearray," and"chooseMirror."

3. PressCntrl-Y to save.

4. Choose»CreateOnly«andESC to reboot.Whenit reboots,youshouldseethat
PromiseFastTraknow has1x2RAID Mirror definedoveryour two harddisks
connectedto FastTrakcontroller.

5. Insertyour RedHat bootdisk (disk-1)into your CD-ROM andreboot.

6. At theboot-prompt,type:

linux noprobe

7. Now, installationwill begin. Choose»Add device«andscroll throughthelist of
availabledriversto seeif PromiseFastTrak is listed.If it is not listed,pressF2 to
loadexternaldriver from afloppy. InsertyourPromiseFastTrakdriverfloppy and
hit "OK."

8. Continuewith installation.Chooseonly ext3 typepartitionsfor now. Youcan
makeext2 partionsat theveryend,if you really needthem.

9. Whenthesystemyou to createBoot Floppy, insertablankfloppy disk.The
RedHat installationprogramwill createaBoot Floppy disk.

NOTE: Please do not click on »Skip boot disk creation«. If you skip this step and
do not create a Boot Floppy disk, you will be very sorry later.
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10.Whentheinstall asksyou to chooseBoot loaderconfiguration,pleasechoose
»LILO only«.Do notchoose»GRUB« asyourbootloader.

Whentheinstallationis finished,you will see»Congratulations«screen.

11.PressCntrl-AL T-F2 to switchto tty2.

12.At theshellprompt,type:

cd /mnt/sysimage/lib/modules/2.4.18-3/kernel/drivers/scsi

13.Type ls andmakesurethefile ft.o exists.If not,youaregoingto needto
manuallyinstall themoduleft.o asfollows:

a.MakesureyourDriverfloppy is mounted.Go into thefloppy andtype

mv module.cgz /tmp
cd /tmp
gzip -dc module.cgz | cpio -idumv

b. Now, you will seeabunchof directoriescreatedunder/tmp.

cd /tmp/‘uname -r‘
cp ft.o /mnt/sysimage/lib/modules/‘uname -
r‘/kernel/drivers/scsi

c. At theshellprompt,type:

less /mnt/sysimage/etc/lilo.conf

Checkto seethatthelilo.conf looksgood.Especially, it shouldhave the
initrd= line andthecorrespondinginitrd.img file mustexist in
/mnt/sysimage/boot. If not,youaregoingto createit manuallyasfollows:

/mnt/sysimage/usr/sbin/chroot /mnt/sysimage /sbin/mkinitrd \
-preload jbd \
-preload ext3 \
-preload scsi_mod \
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-with ft \
/boot/initrd.img 2.4.18-3

14.Now, remove thefloppy andtheCD, andreboot.At this point,praythatyour
computerwill bootwithoutany problems.

15. If it doesnotboot,insertyour BootFloppy andrebootandlogin; And thenrepair
asfollows:

a.Makesure/boot/initrd.img exists.Makesure
/lib/modules/2.4.18-3/kernel/drivers/scsi/ft.o exists(If not
youhave to manuallyfix theseissuesasexplainedabove)

b. Type:/sbin/lilo

c. Now, removefloppy andreboot.Yourmachineshouldbootinto yournew
machinenow usingPromiseDriver.

16. Typedf -k andyoushouldseeyourharddisksas/dev/sdaX insteadof
/dev/hdaX. This is becausethePromiseDriver is actuallyaspecialtypeof
SoftwareEmulationRAID, not exactlyHardwareRAID. (PromiseRAID works
througha BIOSHack).

If yourmachineis SMP, youwill have to manuallycreateinitrdsmp.img, whenyou
bootinto UniprocessorKernelasshown below, andedit/etc/lilo.conf andthen
testto seeyoucanbootinto SMPsystem.

1. Whenyou bootyourmachineinto 2.4.18-3 uniprocessorkernel,typethe
following to makeinitrdsmp.img to beusedfor 2.4.18-3smp kernel:

/sbin/mkinitrd \
-preload jbd \
-preload ext3 \
-preload scsi_mod \
-with ft \
/boot/initrdsmp.img 2.4.18-3smp
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NOTE: If you are tired of remembering the command to create initrd files,
dowload my geninitrd (files/geninitrd.txt) script and keep it handy.

2. Adjustyour/etc/lilo.conf accordinglyfor 2.4.18-3smp (theSMPkernel
section),type/sbin/lilo andrebootinto theSMPkernel.Hereis what
/etc/lilo.conf shouldlook like. (files/lilo.conf.txt)

At this point,you haveaworkingRedHatmachinewith SMPsupport,if applicable.If
you arehappy with thefactthatyouarerunninga fakeHardwareRAID from Promise
FastTrakusingSCSIEmulation,thenreadno further.

BecausePromiseDriver is aSCSIemulation,it putsa lot of loadonCPU(s).Readon if
youwantto enabletrueLinux nativeRAID andgetrid of this PromiseSCSIemulation.

6. Installing Native Lin ux RAID
Thefirst stepyou wantto take is to configureyournetworkingandconnectyour
computerto Internet,which is still runningunderPromiseDriverSCSIemulation.Next
you will install nativeLinux RAID.

1. Login asroot.Go to www.kernel.org (http://www.kernel.org/) anddownloadlatest
kernel2.4.19.tar.gz into /root.

2. Configureyour kernel:

cd /usr/src/
tar xvzf /root/linux-2.4.19.tar.gz
cd linux-2.4.19 # cd to kernel source direc-
tory just created by tar
cp config.txt .config #(See NOTE be-
low to find out where to get config.txt)
make menuconfig
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NOTE: You can download a working config.txt file HERE (files/config.txt).
This is a generic kernel configuration file with all the necessary options
turned on for Promise FastTrak and HighPoint HPT RAID systems. You can,
of course, modify this to suit your needs either directly in a text editor or by
typing make menuconfig as explained above. It is easy to make mistakes if
you are editing .config directly in vi or emacs. Therefore, it is recommended
to use Menu Interface by typing make menuconfig .

3. Enableall thefollowing in thekernelstatically(NOT asmodules):

Code maturity level options -->
[*] Prompt for development and/or incomplete code/drivers

ATA/IDE/MFM/RLL Support -->
<*> ATA/IDE/MFM/RLL Support
IDE/ATA/ATAPI Block Devices -->
<*> En-
hanced ATA/IDE/MFM/RLL disk/cdrom/tape/floppy support
<*> Include IDE/ATA-2 Disk Support
[*] Use multi-mode by default
<*> Include IDE/ATAPI CDROM support
[*] Generic PCI IDE chipset support
[*] Sharing PCI IDE interrupt support
[*] Generic PCI Bus master DMA support
[*] Use PCI DMA by default when available
[*] Intel PIIXn chipset support
[*] PIIXn tuning support
[*] Promise PDC202{46|62|65|67|68} support
[*] Special UDMA Feature
[*] Special FastTrak Feature
[*] VIA 82CXXX chipset support
<*> Support for IDE RAID controllers
<*> Support Promise software RAID (Fasttrak(tm))

4. After youhaveenabledstaticfeaturesasshown above,makeany morechanges
thatyouwould like to make to suit your environment.
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5. Save thekernelconfiguration.It is savedto .config in thecurrentdirectory.
Pleasebackup thisfile. If youdontdo so,youwill regretit later. Copy .config

file in ablankfloppy or in /root

6. Build andinstall thekernellikeyounormallydo,by typing:

make dep ; make clean ; make && make install
make modules && make modules_install

Look at/etc/lilo.conf to makesurenew linesareaddedto bootyournew kernel
2.4.19.Notethatthereshouldnotbeaninitrd= line for this new kernelin
/etc/lilo.conf. Thatis, our new kernelwill bootitself withoutdependingon a
initrd.img unlikeyour current2.4.18-3kernel.

Now adjust/etc/lilo.conf asfollows:

1. Locatetheroot=/dev/sdaXline for thenew kernelin /etc/lilo.conf. Change
this to root=/dev/ataraid/d0pX whereX is anumber1 through16. Saveyour
changes.

2. Type:

/sbin/lilo

3. If youchoseany ext2 partitionsduringinstallation,youshouldcommentthemout
in /etc/fstab for now.(Bestthing is: Forgetext2 in thiswholeprocess)

4. Removeall floppiesandCDs,andrebootby typing:

sync;sync;reboot

5. At theLILO prompt,typeyournew kernellablecorrespondingto 2.4.19.
Your computershouldthenbootinto yournew kernel.

NOTE: If it does not boot, then insert Boot Floppy disk (which you prepared
during installation process) and reboot. Your computer should then boot into
your old SCSI emulated RAID configuration using old kernel. Login to your
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Linux machine and determine your Append Line, see Section 7.2. Then,
modify your /etc/lilo.conf to include the Append Line as illustrated in
Step 2 of Section 7.2. Finally, activate changes by typing /sbin/lilo and
reboot by typing sync;sync;reboot . When you see LILO prompt, type your
new kernel lable corresponding to 2.4.19.

6. Login asrootandtypedf -k to makesureyou see/dev/ataraid/d0X
entriesinsteadof earlier/dev/sdaX entries.

NOTE: You may see some errors related to mounting swap device at the time of
booting into new kernel. These are harmless. You should edit /etc/fstab to
change any sdaX entries to ataraid/d0pX entries.

7. Now, connectyourcomputerto Internetanddownloadlilo-22.tar.gz (the
latestversionof lilo program)from theInternet.

8. Remove theexisting lilo onyour computerby typing: rpm -e –nodepslilo

9. Install new versionof lilo asfollows:

tar xvzf lilo-22.tar.gz
cd lilo-22 # cd to lilo source directory just created by tar
./QuickInst.sh

10.Say"Yes"to questionsthesystemwill askyou.

11. Ignoreany errorsexceptif /sbin/lilo is not created.

12.Adjust/etc/lilo.conf asfollows:

• Replacelinear by lba32

• Deleteline "compact"

• Changevga= line to vga=normal

• Changeboot=/dev/sda line to boot=/dev/ataraid/dN (whereN is the
partitionnumberon whichyour root file systemexists.Typedf -k / to find out
your rootpartitionnumber).
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• Makesurethatdefault=linux-2.4.19 (wherelinux-2.4.19 is thelabel
givento bootyournew kernel:2.4.19)

13.Savechangesto thefile andtype:/sbin/lilo

14.Rebootthesystemandcrossyour fingers.

Hereis whatthefinal /etc/lilo.conf shouldlook like.(files/lilo.conf2.txt)

If everythingcomesup withoutany errors,time to celebrate!!

7. Installing on an existing Lin ux system
Thissectionexplainshow to install Linux NativeATA RAID onnon-OSdisksyoumay
haveona runningLinux machine.Non-OSdisksarethosewhichdo notcontainany
Linux OSpartitionssuchas/, /usr, /var, /boot. In otherwords,wehaveaworking
Linux machinewith two freedisksandwewantto setupATA RAID mirror (raid1) on
thosetwo disks.Whenwesave importantdataon suchamirror device,our datais
protected.Ofcourse,likeany otherRAID 1, wewill experienceimprovedreadspeeds
while readingthedataandslightly decreasedwrite speedswhile modifyingor adding
new datato themirror device.Therefore,usingRAID 1 for datadisksis recommended
if thedatadisk is morefrequentlyreadthanwritten to. A webserverhostingrarely
changingwebsitesis agoodexamplewherewebcontentis rarelymodifiedbut very
frequentlyaccessedby users.

Herearethestepsto install non-OSATA RAID if your RAID chip is from Promise
Technology:

• Find out IO addressnumbersandIRQ number(s)for your PromiseRAID chip/card.

• Edit /etc/lilo.conf andinsertappropriateAppend Line

• Enableataraidsupporteitherby automaticallyloadingataraidmodulewhenyour
Linux machinestartsup or by staticallybuilding ataraidsupportinto yourkernel
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7.1. Append Line
For thepurposeof understandingvarioustasksinvolving PromiseFastTrakRAID such
asupgradingor troubleshooting,we introducea noun:Append Line

All theide optionsyoupassat theLILO boot: promptat thetimeof booting,when
put togetherasastring,makeup theAppend Line. All theide optionsin doublequotes
afterappend= keyword in /etc/lilo.conf alsomakeup theAppend Line.

For example,if you type

linux-new ide2=0x0001,0x0009,9ide3=0x2000,0x2009,10ide4=nonenousbexpert
root=/dev/hda3

atboot: promptat thetimeof bootingyourLinux computer, thenAppend Line is the
string

ide2=0x0001,0x0009,9 ide3=0x2000,0x2009,10 ide4=none.

Similarly, if your/etc/lilo.conf hasthefollowing section,your Append Line is

ide2=0x9400,0x9002 ide3=0x8800,0x8402.

image=/boot/vmlinuz-2.4.9-10
label=linuxold
read-only
root=/dev/hde9
append="nousb ide2=0x9400,0x9002 ide3=0x8800,0x8402"
initrd="initrd.img"

WhenweexperienceproblemsbootingaLinux machinewith RAID, wemayhave to
useanappropriateAppend Line. Therefore,it is importantto determineandwrite down
theAppend Line. Thiswill helpyoufix your problemslateror upgradeyourkernel
smoothlyor add/removeadditionalharddisks.

7.2. Determining the Append Line
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To determinethecorrectAppend Line, weshouldfirst know how all ouride devices
areconnected.IDE devicescanbeharddisks,ATAPI CDROM(s) etc. Oncewe
determinetheAppend Line, we canappendit to theboot: options(at thetimeof
booting)or wecanalternatively assignit asastringvalueto theappendparamaterin
/etc/lilo.conf. Unlessyou loveto remembercomplicatedboot: optionsandtype
themat boottimeevery time,you shouldchoosethesecondmethod,i.e., insertit into
/etc/lilo.conf . You candosoby insertingappend="Your Append Line Here",
saving file andthenactivatingnew /etc/lilo.conf by runningthecommand
/sbin/lilo.

For thepurposeof understandingbetter, letssaythatyouride devicesareasfollows:

• ide0: hda , hdb (harddisks)

• ide1: hdc , hdd (harddisksor otheride deviceslikeCDROM)

• ide2: hde (first freedisk)

• ide3: hdg (secondfreedisk)

Thetwo freedisksabove(hde andhdg) aretheoneswewould like to setupasRAID 1
to create/dev/ataraid/d0 raiddevice.Notethatwedonothavehdf or hdh because
thatis how weusedtheIDE/RAID portson Promisechip. It is notagoodideato
connecttwo harddisksto thesamePromisecontrollerIDE port. In theaboveexample,
weusedPrimaryMasterandSecondaryMasterconnectionson thePromise
Technologycard.

If youdonot know how variouside devicesareconnectedin your computer, takea
look at/proc/devices and/proc/ide/*. Youcanalsocarefullygo throughboot
log file, /var/log/bootlog (or typedmesg| more right afteryourLinux system
boots)to find youride devices.Now type less/proc/pci andlocateappropriate
informationaboutPromiseTechnology. In theoutputof less/proc/pci, you cansee
somewhereinformationaboutyour Promisechip,somethinglike:

Bus 0, device 17, function 0:
Unknown mass storage controller: Promise Technology Un-

known device (rev 2).
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Vendor id=105a. Device id=d30.
Medium devsel. IRQ 10. Master Capable. Latency=32.
I/O at 0x9400 [0x9401].
I/O at 0x9000 [0x9001].
I/O at 0x8800 [0x8801].
I/O at 0x8400 [0x8401].
I/O at 0x8000 [0x8001].
Non-prefetchable 32 bit memory at 0xd5800000 [0xd5800000].

Fromthis output,we learnthatour PromiseTechnologycardusesIRQ 10 for bothide
ports(ide2 andide3). UsingsameIRQ is perfectlyalrightaslongasyourkernel
supportsPCI IRQ Sharing.By default,ourLinux kernelis configuredto supportPCI
IRQ sharing.Fromtheaboveoutput,wealsolearnthatour PromiseTechnologycard
usesvariousIO addresses.For thepurposeof identifyingPromiseTechnologydisks
properlyat boottime,weonly wanttheIRQ number(s)andthefirst four IO Address
numbersoutside[ ]. Write down onapieceof paperthis information.In this case,from
theaboveoutput:

IRQ
1
= 10

IRQ
2
= 10

IO
1
= 0x9400

IO
2
= 0x9000

IO
3
= 0x8800

IO
4
= 0x8400

Now, wehave to evaluatethefollowing to obtainthecorrectAppend Line. Theneither
specifythis Append Line at boottimeor specifyit in lilo configurationfile.

ideX=IO
1
,IO

2
+0x0002,IRQ

1
ideY=IO

3
,IO

4
+0x0002,IRQ

2

where ideX and ideY are the two IDE ports of Promise card our free disks are us-
ing.

In our example,theaboveAppend Line will become:

ide2=0x9400,0x9002,10 ide3=0x8800,0x8402,10

17



Linux ATA RAID HOWTO

If, for example,wewantto bootkernelversion2.4.19,labelledlinux accordingto
/etc/lilo.conf, thenwespecifyour Append Line in oneof thefollowing two
methods:

1. At boottime

boot: linux ide2=0x9400,0x9002,10 ide3=0x8800,0x8402,10

If youchoosethis method,youshouldmanuallytypetheAppend Line afterthekernel
labellinux everytimeyou bootyourLinux machine.

2. In /etc/lilo.conf

image=/boot/vmlinuz-2.2.19
label=linux
read-only
root=/dev/ataraid/d0p12
append="ide2=0x9400,0x9002,10 ide3=0x8800,0x8402,10"

If youchoosethis method,youhave to run lilo onceto activatechangesby typing
/sbin/lilo. And you donothave to typeanythingextra atboottime.

7.3. Setting Up RAID 1
If youwantto setupRAID 1 usingPromiseTechnologyproprietarydriver (ft.o), you
candownloadPromiseDriver (ft.o) into /lib/modules/kernel-version and
loadthemoduleby typingmodprobe-k ft . Youshouldthenbeableto accessyournew
raid deviceas/dev/sdc or somethinglike that.But if it doesnotwork, thendetermine
your Append Line andaddit to /etc/lilo.conf. If youaresettingup RAID on an
existingLinux systemandareusingeitherPromiseTechnologyft driveror Linux
nativeataraid driver, thenuseof Append Line in /etc/lilo.conf is strongly
recommended.Onceyou rebootwith your new /etc/lilo.conf thatcontains
Append Line, you canloadeitherdriver (ft.o from PromiseTechnologyor
ataraid.o, theLinux NativeRAID module)to enableRAID exceptwhenyourkernel
hasbuilt-in ataraidsupportin which caseyou donothave to loadataraidmodule.
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As Linux NativeRAID is recommended,let usdiscussthatin detail.To setupLinux
NativeRAID on anexistingLinux machine,insertAppend Line into
/etc/lilo.conf asexplainedabove.Now, activatechangesby typing /sbin/lilo.
Thenrebootyour computer. After yourcomputersreboots,loadataraidmodule
manuallyif yourkerneldoesnothaveataraidbuilt-in supportor ataraid.o module
failedto loadfor somereason.If you compiledyour kernelwith staticataraidsupport
(ataraidnot asmodule),thenyoucanstartformattingandusingyourmirror disk
/dev/ataraid/d0 right away.

But if youcompileataraidasaseperatemodule,thentype lsmod andseeataraidis
listed.If not,manuallyloadit by typing modprobe-k ataraid. If youdontseeany
errors,thenyoucanstartusingyourmirror disk/dev/ataraid/d0 right away.
Formatit, mountit anduseit just likeyounormallydo.

Thefactthatyoucanuse/dev/ataraid/d0 impliesthatyou aresuccessfulin your
mission.Pleasedonotaccess/dev/hde, /dev/hdg or any of their partitionsdirectly,
althoughLinux will let you do that.Onceyou makeamirror device from two disks,
you shouldalwaysaccessthemirror deviceandnot thedisksdirectly.

8. Upgrading Kernel
Readthis sectioncarefullybeforeyou planto upgradekernelon yourLinux machine
with PromiseFastTrakRAID. Unlessyou arenotusingPromiseFastTrakat all in any
way, youneedthis informationto avoid problems.

Alwaysbackupyour databeforekernelupgrade.Also backup/etc/fstab,
/etc/lilo.conf, /boot/vmlinuz-currentversion and/boot/initrd.img (if
you useinitrd). Whenyouupgradeyour kernel,do notdeleteold kernelor its
dependentfiles in /boot anddonotdeletethelinescorrespondingto it in
/etc/lilo.conf. If youupgradekernelto say2.4.20,justcreateanotherkernel
sectionin /etc/lilo.conf. For example,addthefollowing linesto
/etc/lilo.conf:
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# Begin Code for booting my brand new kernel: 2.4.20

image=/boot/vmlinuz-2.4.20
label=linux-new
read-only
root=/dev/ataraid/d0p12

# End Code for booting my brand new kernel: 2.4.20

Also, do notchangedefault=linux line in /etc/lilo.conf unlessanduntil you
successfullycanbootinto your new kernelby typinglinux-new at theboot:
prompt(or highlightinglinux-new in themenu,if youareusingLILO in cursesmenu
mode).

Now letsdiscusstheactualprocessof upgradingkernelin thefollowing four cases:

1. PromiseTechnology(ft) Driverwith OSon RAID mirror

2. PromiseTechnology(ft) Driverwith non-OSdataon RAID mirror

3. Linux Native(ataraid) Driverwith OSon RAID mirror

4. Linux Native(ataraid) Driverwith non-OSdataonRAID mirror

OSstandsfor "OperatingSystem"or morespecificallyRedHat Linux Operating
Systemin our case.Whenyou install Linux onmirroredpartitionssuchas
/dev/ataraid/d0p1 (or /dev/sda1 whenusingPromiseTechnologyproprietary
driver),you aresaidto haveyour OSon RAID mirror. If your Linux machinehasonly
themainpartitionssuchas/ and/boot on RAID, it is alsocalled(acaseof) OSon
RAID.

Partitionscreatedby userto makeuseof availablefreepartitionssuchas/mydata1,
/imp, /scratch arenotpartof Linux OSbecauseLinux doesnot install any files into
themby default whenyou install Linux or upgradeany standardLinux software
package.Any datain suchuserpartitionsbecomesuserdataor alternatively, non-OS
data.It is agoodideato useonly ext3 andswapfile systemsfor OSpartitions.For
non-OSpartitions,you canuseotherfile systemssuchasext2 anddos(if you have
anotheroperatingsystemlikeWindowson thesameLinux computeror if you just feel
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likeyou lovedossomuch).However, why do youwantto useext2 if you donthave to
andyouhaveabetterchoiceof usingext3 for OSor non-OSpartitions?

8.1. Promise Technology (ft) Driver with OS on RAID
mirr or

Currently, PromiseTechnologysupportsRedHat 7.3andearlierversionsonly. RedHat
7.3useskernel2.4.18-3by default.Also notethat,youhave to useinitrd.img (Initial
RAM disk image)in /etc/lilo.conf, whenyou install Linux with Promisesupplied
driver. At thetimeof installation,PromiseDriverscriptsaresupposedto automatically
generateinitrd file andconfigure/etc/lilo.conf for you.Unfortunately, this does
notwork properlyandyou mayhave to manuallycreateinitrd.img andconfigure
/etc/lilo.conf yourself.

You arestuckwith thedefault kernel2.4.18-3andyou cannotandshouldnotupgrade
kerneleitherby compilingor by automaticupdateprogramssuchasup2dateor rpm
utility. If you really, really wantto upgradekernelthendo sobut donotuseraid.You
canaddAppend Line to the/etc/lilo.conf asexplainedin Section7.2anddonot
loadataraidmodule(or donotcompileyour new kernelwith ataraidfeaturebuilt-in).
By doingthis,youareupgradingkernelto new versionandsacrificingRAID feature
becauseyou areusingPromiseTechnologycardasasimpleIDE extensioncard.

If PromiseTechnologyreleasesnew versionof theirft driver for 2.4.19in future,you
canthenupgradeyourkernelfirst to 2.4.19(usingup2dateor rpm but notby manually
compiling)andplacetheir new versionof ft.o file in
/lib/modules/kernel-2.4.19. Youwill alsohave to putinitrd-2.4.19 in
/boot andappendinitrd= line to thenew kernelsectionin /etc/lilo.conf. If
your Linux machineusesPromiseTechnologydriver, yourOSis onRAID mirror and
PromiseTechnologydid not releaseany new versionsfor new kernelversions,please
do not fool aroundwith your currentkernel.If youdo fool around,rememberthatyou
canseriouslydamageyourcomputerandnot beableto bootor retrieveyourdata.
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8.2. Promise Technology (ft) Driver with non-OS data on
RAID mirr or

Almost all of explanationin previouscase(PromiseTechnology(ft) Driverwith OS
on RAID mirror) appliesin this also,ofcourseyou arenow risking non-OSdatainstead
of OS.Thatmeans,if yourupgradefails,youwill beableto bootbut not beableto see
datain yourRAID partitions.Additionally, youhave theflexibility of loadingand
unloadingPromiseProprietarydriver (ft.o). However, this is notguaranteedto work
smoothlybecausePromiseTechnologydriverhasa lot of issues.

UnlessPromiseTechnologyreleasesappropriatedriversfor new kernelversion,please
do notattemptkernelupgradein any method.Youarestuckwith 2.4.18-3kernel.You
mayberequiredto addAppend Line asdiscussedin Section7.2to bootyourcomputer
in somecases.

8.3. Lin ux Native (ataraid) Driver with OS on RAID mirr or
You canupgradekernelto any versionabove2.4.18by recompilingthekernelandnot
by any automaticupgrademethodsuchasup2dateor rpm utility. Youneed.configfile
from yourpreviouskernelsourcedirectory(/usr/src/linux-2.4.18/.config).
You did saveyour 2.4.18.configfile, didn’t you?

After you copy .config into /usr/src/linux-2.4.19 directory, you maymake
changesby typingmakemenuconfigbut generallyyoudo notneedto makechanges
becauseyou areupgradingonly to 2.4.19andyour machinehardwaredid notchange.
But if youdo makechangesby typingmake menuconfig, rememberto saveandalso
backupyourmodified.configfile. Save the.configfile safelyin /rootor onafloppy
disk.Herearethesteps:

• Unzipnew kernelin /usr/src andrenametopdirectoryto linux-2.4.19. So
yournew kernelsourcedirectoryis /usr/src/linux-2.4.19.

• cp /root/config.txt .config

• makemenuconfig(Makeany requiredchanges)
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• cp .config/root/config-2.4.19.txt(Backup configfile in asafeplace)

• makedep ; make clean; make&& make install (Install new kernel)

• makemodules&& make modules_install(Install new kernelmodules)

• Edit /etc/lilo.conf to addnew linesto bootnew kernel.Labelthenew kernel
linux-new. Do notchangedefault= line anddo notdeletelinescorrospondingto
currentworkingkernel.

• /sbin/lilo (Activatechangesin /etc/lilo.conf)

• /sbin/lilo -R linux-new (Tell LILO to treatlinux-new asdefault bootkerneljust
for onetimeonly)

• sync;sync;reboot(Rebootandhopethatit works.If it doesnotboot,poweroff and
poweron again.Thenlogin andinvestigatewhy yournew kerneldid notboot.)

8.4. Lin ux Native (ataraid) Driver with non-OS data on
RAID mirr or

To upgradekernelin this case,follow sameprocedureasexplainedin previoussection
(Linux Native (ataraid)Driverwith OSon RAID mirror). If youexperienceproblems,
you mayberequiredto addanadditionalline, Append Line, to your
/etc/lilo.conf. To find outwhatyour Append Line is, seeSection7.2.

Similar to previouscase,donot attemptto upgradekernelby any automaticmethod
(up2dateor rpm utility). Manuallycompileandyour install yournew kernelas
explainedin theprevioussection.

9. Disab ling RAID feature on Promise FastTrak
If youarereadingthis section,thenyou maybesick andtired of thefake RAID feature
(formally known asquasi-hardwareRAID) providedby PromiseTechnologyFastTrak
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cardor onboardchipon yourmotherboard.

9.1. Case 1: OS not using RAID
It is possibleto disabletheRAID featureandusethePromiseFastTrakasaplain
vanilla IDE card.It is verysimple.Follow thebelow steps:

1. Determineyour Append Line. SeeSection7.2 for helpwith this

2. Modify /etc/lilo.conf to includeappend="Append Line" in your current
kernelbootsection.AgainseeSection7.2 for details.

3. Type/sbin/lilo andreboot

Now youshouldseeyourharddisksseperatelyandyoucanusethem.If youpreviously
hadpartitionson theRAID mirror, you will seepartitionsaccordinglyon eachof the
two memberdisks.Youwill alsoseethedatathatyou previouslystoredon theRAID
mirror.

9.2. Case 2: OS is using RAID
If youwantto disableRAID on aLinux computerthatis usingRAID mirror partitions
for /, /boot, /usr etc., thenfirst backupyourdataincluding
/usr/src/linux/.config, /etc/fstab, /boot/vmlinux. Poweroff your
computer. Thenturn it on.At theboot: prompt,type linux followedby Append Line.
If yoursystemdoesnotbootsuccessfully, theninsertyouremergency rescue/boot
floppy disk,bootoff of thatfloppy diskandtypeat theboot: promptlinux followed
by Append Line. If you still cannotboot,thenyoucannotdisableRAID
non-destructively, whichmeansyouhave to bootoff of theRedHatCDROM #1and
re-installLinux, againby typing linux followedby Append Line at theboot: prompt.

If yourLinux machinebootssuccessfully, thenfirst makesurethatall datais available
andclean.Makesurethatfiles in /boot arenotcorrupt.In somecases,theASCII
configurationfiles in /boot andLILO binaryfilesmaybecorrupt.If thathappens,you
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have to restorethemfrom backupor reconfigure/etc/lilo.conf, run /sbin/lilo and
recompileandreinstallthekernel(recompilewith unmodified.config,i.e., without
PromiseRAID support).

If yourLinux machinebootsup andall filesaresafe,thenaddAppend Line to
/etc/lilo.conf, run /sbin/lilo andreboot.

If youdisabledRAID on OSdisksandthenlaterchangedyourmind, thenyou have to
backup dataandreinstallLinux. If you changemind thiswayandwantyourRAID
backon yourLinux OSdisks,youmayhave to sacrificeyourcurrentdata.

10. Tips and Impor tant Notes

• DontbotherusingKDE / GNOMEor any otherX window systemto finishRAID
installationasexplainedabove.Usesimpletext terminal.

• YoucanpressCntrl-AL T-Fj to switchto ttyj wherej=1,2,..6

• If youdo startKDE/GNOME or any otherX window system,it will run ontty7,
whichyou canaccessby pressingCntrl-AL T-F7

• If youdecideto usePromisesuppliedSCSIemulationdriver for FastTrakRAID,
notethatyouarestuckat thedefault kernelversion2.4.18-3.Because,no source
codefor FastTrak is available.

• DuringRedHat installation,chooseext3 andswapfile typesonly.

• Whenyou removePromiseSCSIemulationandsetupNativeLinux RAID, linux lets
youaccesstheharddiskseitherby mirror name:d0 or individualdisksthemselves:
hde2, hdg3 etc.It is very importantthat:YOU NEVERaccesstheharddisks
directlyby theirname,insteadaccessthecorrespondingmirror partition.Example:
Use/dev/ataraid/d0p3 insteadof /dev/hde3 or /dev/hdg3

25



Linux ATA RAID HOWTO

11. For more inf ormation
For moreinformation,pleasecheckthefollowing resources

• Quasi-Mini-HowTo at http://www.geocities.com/ender7007/

• LhD ProductPageat http://lhd.datapower.com/db/dispproduct.cgi?DISP?2751.You
canalsogo to LhD Main Page(http://lhd.datapower.com/)andsearchfor »Promise
FastTrak«.

• ATA RAID helpdocument
(http://people.redhat.com/arjanv/pdcraid/ataraidhowto.html) by RedHat,Inc. You
canalsojoin their ataraidmailing list
(https://listman.redhat.com/mailman/listinfo/ataraid-list),or atleastsearchthe
mailing list archive.(https://listman.redhat.com/pipermail/ataraid-list/)

• PromiseTechnology’ssupportwebsiteathttp://support.promise.com
(http://support.promise.com/).Also checkout this page.
(http://www.promise.com/support/linux_eng.asp)

• PromiseFastTrakhelpfor Linux Mandrake is availableat
http://www.magic-lamp.org (http://www.magic-lamp.org/).

Appendix A. How is this document generated
Soyou wantto know how I generatedthis HOWTO?Or, did you downloadSGML
versionof this document,modifiedsomeportionsin it andnow wantto know how you
cancreateHOWTO?

I madesuretherearenoerrorsin my SGML by first typing thecommandnsgmls-s
ataraid.sgml. I createdascriptcalledmakehowto andranthecommand./makehowto
ataraid.sgml. Hereis themy makehowto script:

#!/bin/bash
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#
# makehowto by Murty Rompalli
# (c) All Rights Reserved
# Free for non commercial use. All other uses must be autho-
rized explicitly
# by the creator. Con-
tact me for more info. murty@solar.m u r t y.net
#

function maketut() {
echo;echo Creating Tutorial Files ...
jade \

-t sgml \
-d /usr/lib/sgml/stylesheets/nwalsh-

modular/html/ldp.dsl\#html \
$1.sgml

}

function makehtml {
echo;echo Creating html file: $1.html ...
jade \

-t sgml \
-d /usr/lib/sgml/stylesheets/nwalsh-

modular/html/docbook.dsl \
-V nochunks \
$1.sgml > $1.html

}

function maketxt {
if [ -f $1.html ]
then
echo;echo Creating text file: $1.txt ...
lynx -dump $1.html > $1.txt
else
echo;echo $1.html not found, creating ...
makehtml $1
maketxt $1
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fi
}

function makepdf {
[ -f $1.ps ] && gzip $1.ps

if [ -f $1.ps.gz ]
then
echo;echo Creating pdf file: $1.pdf ...
gzip -dc $1.ps.gz |
gs -q -dNOPAUSE -dBATCH -sDEVICE=pdfwrite -sOutputFile=$1.pdf -
else
echo;echo $1.ps.gz not found creating ...
makeps $1
makepdf $1
fi
}

function maketex {
echo;echo Creating TeX file $1.tex ...
jade \

-t tex \
-d /usr/lib/sgml/stylesheets/cygnus-both.dsl\#print \
$1.sgml

gzip $1.tex
echo $1.tex gzipped to $1.tex.gz
}

function makedvi {
echo;echo Creating DVI file $1.dvi ...
db2dvi $1.sgml >/dev/null 2>&1
echo See $1.log for errors
gzip $1.dvi
echo $1.dvi gzipped to $1.dvi.gz
}

function makeps {
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echo;echo Creating PS file $1.ps ...
db2ps $1.sgml >/dev/null 2>&1
echo See $1.log for errors
gzip $1.ps
echo $1.ps gzipped to $1.ps.gz
}

#### Begin Main Program

echo "
makehowto utility for generating HOWTO from SGML file.
(c) Murty Rompalli
"

[ x$1 = x ] &&
echo "Error. Usage: $0 abc.sgml ’{tut|html|pdf|tex|dvi|ps|all}’

Option ’all’ is default if sgml file is the only op-
tion supplied.

Options:
-----
tut Make complete tutorial, i.e., generate necessary html files
html Make a printable single HTML file
pdf Make a PDF file
tex Make a TeX source file, gzipped
dvi Make a DVI file, gzipped
ps Make a PostScript file, gzipped
all Generate all possible formats.

" && exit

file="‘echo $1|sed ’s/\.sgml$//’‘"

[ x$file = x ] &&
echo Error. Us-
age: $0 abc.sgml ’{tut|html|tex|dvi|ps|all}’ && exit
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[ -f $file.sgml ] || {
echo Error. $file.sgml does not exist
exit
}

[ -r $file.sgml ] || {
echo Error. $file.sgml not readable
exit
}

if [ x$2 = x ]
then
action=all
else
action=$2
fi

case $action in
tut|tutorial) maketut $file
;;
html|htm) makehtml $file
;;
tex|latex) maketex $file
;;
dvi) makedvi $file
;;
ps) makeps $file
;;
text|txt) maketxt $file
;;
pdf) makepdf $file
;;
all) maketut $file
makehtml $file
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maketex $file
makedvi $file
makeps $file
maketxt $file
makepdf $file
;;
*) echo error
;;
esac

\rm -f $file.aux
\rm -f $file.tex
\rm -f $file.dvi

echo;echo makehowto: Finished
echo You can review $file.log and delete it.
echo Thank you for using makehowto.
echo

You canalsojust type ./makehowto ataraid.sgml pdf, for example,if you justwant
createPDFversion.Justtype ./makehowto to getmorehelponusingthescript.Click
here(files/makehowto) to downloadthis makehowto script.

Appendix B. What if you have HighPoint HPT
instead of Promise FastTrak RAID?

If yourcomputerhasHighPointHPTRAID insteadof PromiseFastTrakRAID, you
canstill follow this documentwith a few modifications:

• First,you have to installRedHatusingproprietarydriversuppliedby HighPoint.To
doso,insteadof following chapter5, downloadHighPointHPTdriver from
HighPointSupportPage(http://www.highpoint-tech.com/drivers.htm) andfollow the
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documentationthatcomeswith thedriverfile. If this doesnotwork, getdriver from
yourmotherboardmanufacturerandfollow Linux installationprocedureprovidedfor
yourmotherboard.

• If theabovestepis successful,youhavea runningLinux machinethatusesSCSI
emulatedRAID driversuppliedby HighPointor yourmotherboardmanufacturer.
Now, if you would like to getrid of this fake raidandconvert to Linux nativeraid:

• Follow steps1 and2 in Chapter6

• Enableall thefollowing in thekernelstatically(NOT asmodules):

Code maturity level options -->
[*] Prompt for development and/or incomplete code/drivers

ATA/IDE/MFM/RLL Support -->
<*> ATA/IDE/MFM/RLL Support
IDE/ATA/ATAPI Block Devices -->
<*> En-
hanced ATA/IDE/MFM/RLL disk/cdrom/tape/floppy support
<*> Include IDE/ATA-2 Disk Support
[*] Use multi-mode by default
<*> Include IDE/ATAPI CDROM support
[*] Generic PCI IDE chipset support
[*] Sharing PCI IDE interrupt support
[*] Generic PCI Bus master DMA support
[*] Use PCI DMA by default when available
[*] HPT34X chipset support
[*] HPT366/368/370 chipset support
[*] Intel PIIXn chipset support
[*] PIIXn tuning support
[*] VIA 82CXXX chipset support
<*> Support for IDE RAID controllers
<*> Highpoint 370 software RAID

• Goto step4 in Chapter6. Follow step4 andeverythingthatcomesafterstep4 in
thatchapter.
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If youwantto upgradekernel,install onanexistingsystemetc., thenyou canfollow
Chapter7 andall otherchaptersthatcomeafterthatchapterin this document.
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