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RAID is notlimited to expensve SCSldisksanymoreasmoreandmore
motherboarananugcturersareintroducingmotherboardsvith onboard
RAID supportfor inexpensve IDE disks,known asATA RAID.
PromiseTechnolgyandHighPointaretwo companieshatdominatethis
ATA RAID market. This HOWTO documenexplainshow to install
Linux on anlIntel Pentiumcompatiblecomputemwith an ATA RAID
Controller(onboardchip or seperateard),singleor multiple processors
andatleastwo harddisks.Currently this documentoversinstalling
RedHatLinux 7.3 with PromiseFastTrak ATA RAID Controllet
Appendixatthe endbriefly explainshow to install on a systemwith
HighPointHPT insteadof PromiseFastTrak RAID.

1. Intr oduction

Thegoalof this HOWTO documenis to explain how to setupRAID 1 (mirroring) with
thetwo harddisksandinstall bootableRedHatLinux OperatingSystemon the mirror
device. Thisdocumentliscusse®othmethodwf achieing this goal: 1. Using Promise
supplieddriver 2. UsingLinux native RAID. If you choosehefirst method(using
Promisesupplieddriver), you mustusethe Kernelthatcomeswith RedHat7.3 CD. If
you chooséhe secondnethod,you canupgradethe kernelto the latestkernel. This
documendoesnot discussStriping or otherdisk configurationsalthoughthe author
believesthatthis documenmight help setupthoseconfigurationsThis documentdoes
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notyet cover: 1. InstallationusingGRUB insteadof LILO and2. Installationwith
Latestdevelopmentkernels(2.5.x). Althoughthis documenfocusse®n Promise
FastTrak RAID, Appendixatthe endof thedocumenexplainshow to usethis
documento installRedHat Linux on computersvith HighPointHPT RAID.

First of all we needa bit of legaleseRecentdevelopmentshonsit is quiteimportant.

1.1. Copyright Information

© 2002Murty Rompalli

This documentis copyrighted© 2002Murty Rompalliandis distributedunderthe
termsof the GNU FreeDocumentatiorLicense(http://www.gnu.og/copyleft/fdl.txt)
andadditionaltermsdescribedelow.

This Linux HOWTO documenimay bereproducednddistributedin wholeor in part,
in ary mediumphysicalor electronic,aslong asthis copyright noticeis retainedon all
copies.Commerciaredistritutionis allowedandencouragedhowever, the author
would lik e to be notified of any suchdistributions.

All translationsderivative works, or aggr@ateworksincorporatinghis Linux
HOWTO documenimustbe coveredunderthis copyright notice. Thatis, you may not
producea derivative work from this HOWTO documentindimposeadditional
restrictionson its distribution. Exceptiongo theserulesmaybe grantedundercertain
conditions;pleasecontactthe Linux HOWTO coordinatorat this address

<l i nux- howt o@ret al ab. unc. edu>.

In short,the authorwishesto promotedisseminatiorof this informationthroughas
mary channelsaspossiblebut wish to retaincopyright on this HOWTO documentand
would lik e to be notified of ary plansto redistribute this HOWTO document.

1.2. Disclaimer

No liability for the contentof this documentsanbe acceptedUsethe concepts,
examplesandothercontentat your own risk. As thisis a new editionof this document,
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theremay beerrorsandinaccuraciesthatmay of coursebedamagingo your system.
Proceedwvith caution,andalthoughthisis highly unlikely, the authordoesnot take any
responsibilityfor that.

All copyrightsareheldby their respectre owners,unlessspecificallynotedotherwise.
Useof atermin thisdocumenshouldnot be regardedasaffectingthe validity of any
trademarlor servicemark.

Namingof particularproductsor brandsshouldnot be seenasendorsements.

You arestronglyrecommendetb take a backupof your systembeforemajor
installationandbackupsat regularintervals.

1.3. New Version

Thenewestversionof this HOWTO will alwaysbe madeavailableon my website
http://www.murty.net/ataraid/or you may contactmedirectlyat<nurty at sol ar
murty . net>tocheckif thereis anewerversion.

1.4. Printer Friendl y Versions

Currently this documenis availablein the following formats:

« HTML (ataraid.html).

- plaintext (ataraid.txt).

« AdobePDF(ataraid.pdf).

« gzippedpostscrip{US letterformat) (ataraid.ps.gz).
« SGML source(ataraid.sgml).

Notethatpapersizesvary in theworld, A4 andUS letterdiffer significantly You might
alsowish to considerusingthe universal format (8.27x11in;210x279mm).
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1.5. Credits

Your name here, if you contribute :)

Luc deLouw <luc atdelouwch>correctederrorsin my SGML source.

Joy Y Goodreawjoyg atus.ibm.com>correctecerrorsin my SGML source.
In this versionl have the pleasureof acknavledging:

Alain Portal<aportalat univ-montp2.fr>,ServiceCommunde Microscopie
Electroniquefor proof-readingandcorrectingmistales.

1.6. Feedback

Feedbacks mostcertainlywelcomefor this documentWithout your submissionsnd
input, thisdocumentwouldn't exist. Pleasesendyour additions,commentsand
criticismsto thefollowing emailaddress <nurty at solar. nurty . net>.

1.7. Translations

PleaséhelpInternationaluserswvho do not speakenglish.You areencouragedo
translatethis documento aforeignlanguagePleasenotify the authorif you translated
or would lik e to translatethis documeninto aforeignlanguageThe following
translationefforts arealreadyunderway.

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

2. Requirements
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This sectionlists whatitemsarerequiredbeforeyou startinstallingon your computer

- Two blankfloppies,DOSformatted.On aworking linux computeryou cantype
mkfs.msdos/dev/fd0

« RedHatLinux 7.3CDs1, 2 and3 (4 and5 containSRPMSandarenot required)
« Internetconnectioravailable
« Your computemwith working CD, floppy,10/100ethernetardsupport

. Patience

3. Prepare Promise Driver Floppy

1. DownloadCombinedzip file from thefollowing link. You candothis onary
computerconnectedo Internet.This file hastwo zip files: onefor multiprocessor
computergrhsmp.zip)andotherfor singleprocessocomputergrhup.zip).Pick
theright zip file for your machineandsave it to adosformattedfloppy

« Combinedzip file for PromiseFastTrak
(http://Iwww.promise.com/support/filefFTS-02-RHD73.zip)

2. Insertthis floppy into aworking Linux computerandtype:

mount /dev/fdO0 /mt/fl oppy
cd /mt/fl oppy

mv rhsnp-ftbh22.zip /tnp
unzip /tnp/rhsnp-ftb22. zip
cd /

umount /mt/fl oppy
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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 »PromisdrastTrak driver«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 aWindows computerthathasa CD Writer drive installedandsetup
properly Inserta blank CD-R into the CD Writer.

2. Pointyour browserto the RedHat Website:
ftp://ftp.redhat.com/pub/redhat/linux/7.3/e&u/i386/.

3. Browseandlocatedi sc1. i so (actualfile namemaybe something- di sc1. i so),
andsave thisfile to your Windows desktop.

4. Right-click ontheisoimagecreatedn your desktopandchoosé'Recordto CD"
It will thenwrite theisoimageontoyour CD-R andcreatedisk-1.

5. Repeathe procedurdor the secondandthird iso files (something- di sc2. i so,
something- di sc3. i so) atftp.redhat.com/puliftp://ftp.redhat.com/pub).

6. Testto make sureyour CD-Rsareindeedreadablelf you click on »My
Computer«@ndclick onthe CD Writer Drive icon, you shouldbe ableto browse
thecontentsf the CD-R.

7. Labelthe CD-Rsproperly:disc-1,disc-2etc.
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5. Installing Red Hat

Onceyou have createdyour CDs,you arereadyto begin installingRedHat on your
Linux system.

1. Restarthe computerandpressCntrl-F whenyou seeFastTrak BIOS prompton
screenThiswill take youinto the PromiseFastTrak BIOS.

2. Insidethis BIOS, choos€é'deletearray” "definearray” and"chooseMirror."
3. Presntrl-Y to save.

4. Choose»CreateOnly« andESC to reboot.Whenit reboots you shouldseethat
PromiseFastTrak now has1x2 RAID Mirror definedoveryourtwo harddisks
connectedo FastTrak controllet

5. Insertyour RedHat bootdisk (disk-1)into your CD-ROM andreboot.
6. At theboot-prompttype:

| i nux noprobe

7. Now, installationwill begin. Choose»Add device«andscrollthroughthelist of
availabledriversto seeif PromiseFastTrakis listed.If it is notlisted, pressF2 to
loadexternaldriver from afloppy. Insertyour PromiseFastTrak driver floppy and
hit "OK."

8. Continuewith installation.Chooseonly ext3 type partitionsfor now. You can
make ext2 partionsatthevery end,if youreally needthem.

9. Whenthe systemyou to createBoot Floppy, inserta blankfloppy disk. The
RedHatinstallationprogramwill createa Boot 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»xGRUB« asyour bootloader

Whentheinstallationis finished,you will see»Congratulationsgcreen.

11.Pres<Cntrl-AL T-F2 to switchtotty2.
12. At theshellprompt,type:

cd /mt/sysi mage/li b/ nodul es/ 2. 4. 18- 3/ kernel /drivers/scs

13.Typels andmalke surethefile f t . o exists.If not, you aregoingto needto
manuallyinstallthemodulef t . o asfollows:

a.Make sureyour Driver floppy is mounted Go into thefloppy andtype

mv nodul e.cgz /tnp
cd /tnp
gzip -dc nodule.cgz | cpio -idunv

b. Now, you will seeabunchof directoriescreatedunder/ t np.

cd /tnp/‘unane -r'
cp ft.o /mt/sysinmage/lib/nmodul es/‘ unane -
r‘/kernel/drivers/scs

c. At theshellprompt,type:

| ess /nmmt/sysimage/etc/lilo. conf

Checkto seethatthel i | 0. conf looksgood.Especiallyit shouldhave the
i ni trd=line andthecorresponding ni t rd. i ng file mustexistin
/ mt / sysi nage/ boot . If not,you aregoingto createit manuallyasfollows:

[/ mt/ sysi mage/ usr/ shin/chroot /mt/sysimge /sbin/nkinitrd \
-preload jbd \

-prel oad ext3 \

-prel oad scsi_nod \
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-with ft \
[boot/initrd.ing 2.4.18-3

14.Now, remove thefloppy andthe CD, andreboot.At this point, praythatyour
computemwill bootwithoutany problems.

15.1f it doesnotboot,insertyour Boot Floppy andrebootandlogin; And thenrepair
asfollows:

a.Make sure/ boot /i ni trd. i ng exists.Make sure
/1i b/ modul es/ 2. 4. 18- 3/ kernel / dri vers/scsi/ft.oexists(If not
you have to manuallyfix theseissuesasexplainedabove)

b. Type:/shin/lilo

c. Now, remove floppy andreboot.Your machineshouldbootinto your new
machinenow usingPromiseDriver.

16. Typedf -k andyou shouldseeyour harddisksas/ dev/ sdaX insteadof
/ dev/ hdaX. Thisis becausehe PromiseDriveris actuallya specialtype of
SoftwareEmulationRAID, not exactly HardwareRAID. (PromiseRAID works
througha BIOS Hack).

If your machines SMP, youwill have to manuallycreatei ni t r dsnp. i ng, whenyou
bootinto UniprocessoKernelasshovn below, andedit/ et c/ 1 i | 0. conf andthen
testto seeyou canbootinto SMP system.

1. Whenyou bootyour machineinto 2. 4. 18- 3 uniprocessokernel,typethe
followingto makei ni t r dsnp. i ng to beusedfor 2. 4. 18- 3snp kernel:

/sbin/nkinitrd \

-preload jbd \

-prel oad ext3 \

-prel oad scsi _nmod \

-with ft \

/boot/initrdsnp.ing 2.4.18-3snp
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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/ il o. conf accordinglyfor 2. 4. 18- 3snp (the SMPkernel
section) type/sbin/lilo andrebootinto the SMP kernel.Hereis what
/etc/lilo.conf shouldlook like. (files/lilo.conf.txt)

At this point, you have aworking RedHat machinewith SMP support,f applicablelf
you arehapypy with thefactthatyou arerunninga fake HardwareRAID from Promise
FastTrak usingSCSIEmulation,thenreadno further.

Becausd’romiseDriveris a SCSlemulation,it putsalot of loadon CPU(s).Readon if
youwantto enabletrueLinux native RAID andgetrid of this PromiseSCSlemulation.

6. Installing Native Linux RAID

Thefirst stepyou wantto take is to configureyour networking andconnectyour
computerto Internet,whichis still runningunderPromiseDriver SCSlemulation Next
youwill install native Linux RAID.

1. Login asroot. Goto www.kernel.og (http://www.kernel.og/) 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-

lowto find out where to get config.txt)

make menuconfi g

10
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NOTE: You can download a working confi g. t xt 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 . conf i g 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 -->
[*] Pronpt for devel opnent and/or inconplete code/drivers
ATA/ | DE/ MFM RLL Support -->
<*> ATA/| DE/ MFM RLL Support
| DE/ ATA/ ATAPI Bl ock Devices -->
<k > En-
hanced ATA/ | DE/ MFM RLL di sk/ cdrom tape/ fl oppy support
<k > I ncl ude | DE/ ATA-2 Di sk Support
[*] Use nulti-nmode by default
*> I ncl ude | DE/ ATAPI CDROM support
* Generic PCl |IDE chipset support
Sharing PCl IDE interrupt support
Generic PCl Bus master DMA support
Use PCI DMA by default when avail abl e
Intel PIlXn chipset support
Pl Xn tuning support
Promi se PDC202{ 46| 62| 65| 67| 68} support
Speci al UDVA Feature
Speci al FastTrak Feature
VI A 82CXXX chi pset support
*> Support for IDE RAID controllers
<> Support Prom se software RAID (Fasttrak(tm)

* *

* *
el et et e e e e e e e

*

*

*

*

*

<
[
[
[
[
[
[
[
[
[
[
<

4. After you have enabledstaticfeaturesasshavn above, make any morechanges
thatyouwould lik e to make to suityour ervironment.

11
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5. Save thekernelconfigurationlt is savedto . confi g in thecurrentdirectory
Pleasebackupthisfile. If youdontdo so,youwill regretit later Copy . confi g
file in ablankfloppy orin/ r oot

6. Build andinstallthe kernellik e you normallydo, by typing:

nmake dep ; nake clean ; nake && make install
make nodul es & & make nodul es_i nst al |

Lookat/ etc/1il o.conf to make surenew linesareaddedo bootyour new kernel
2.4.19.Notethatthereshouldnotbeani ni t r d= line for this new kernelin
/etc/lilo.conf.Thatis, ournew kernelwill bootitself withoutdependingpna

i ni trd.ing unlikeyourcurrent2.4.18-3kernel.

Now adjust/ et c/1i | 0. conf asfollows:

1. Locatetheroot=/das/sdaXline for thenew kernelin/ et c/1i | o. conf . Change
thistor oot =/ dev/ at ar ai d/ dOpX whereX is anumberl through16. Save your

changes.

2. Type:

[sbin/lilo

3. If youchoseary ext2 partitionsduringinstallation,you shouldcommenthemout
in/ et c/ f st ab for now.(Bestthingis: Forgetext2 in thiswhole process)

4. Remove all floppiesandCDs,andrebootby typing:

sync; sync; r eboot

5. At theLILO prompt,typeyour nen kernellablecorrespondingo 2. 4. 19.
Your computershouldthenbootinto your new 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

12
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Linux machine and determine your Append Line, see Section 7.2. Then,
modify your / etc/1il o. 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 make sureyou see/ dev/ at ar ai d/ dOX
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 / et c/ f st ab to
change any sdaX entries to at ar ai d/ dOpX entries.

7. Now, connectyour computerto Internetanddownloadl i | o- 22. t ar. gz (the
latestversionof lilo program)from the Internet.

8. Remoretheexisting lilo onyour computetby 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

./ Qui ckl nst. sh

10. Say"Yes"to questionghe systemwill askyou.

11.Ignoreary errorsexceptif / shi n/1i | o is notcreated.

12.Adjust/ etc/lil o. conf asfollows:

Replacd i near byl ba32
Deleteline "conpact "
Changerga= line to vga=nor nal

Changeboot =/ dev/ sda line to boot =/ dev/ at ar ai d/ dN (whereN s the
partitionnumberon whichyourrootfile systemexists. Typedf -k / to find out
your root partitionnumber).

13
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- Make surethatdef aul t =l i nux- 2. 4. 19 (wherel i nux- 2. 4. 19 is thelabel
givento bootyour new kernel:2. 4. 19)

13. Save changedo thefile andtype:/shin/lilo

14. Rebootthe systemandcrossyour fingers.

Hereis whatthefinal/ et c/ | i | 0. conf shouldlook like. (files/lilo.conf2.txt)

If everythingcomesup withoutary errors,time to celebrate!!

7. Installing on an existing Linux system

14

This sectionexplainshow to install Linux Native ATA RAID on non-OSdisksyou may
have onarunningLinux machine Non-OSdisksarethosewhich do not containarny
Linux OSpatrtitionssuchas/ , / usr,/ var,/ boot . In otherwords,we have aworking
Linux machinewith two free disksandwe wantto setupATA RAID mirror (raid 1) on
thosetwo disks.Whenwe save importantdataon sucha mirror device, our datais
protectedOfcoursejik e any otherRAID 1, we will experiencemprovedreadspeeds
while readingthe dataandslightly decrease#rite speedsvhile modifying or adding
new datato the mirror device. Therefore usingRAID 1 for datadisksis recommended
if thedatadisk is morefrequentlyreadthanwrittento. A websener hostingrarely
changingwebsitesis a goodexamplewhereweb contentis rarely modifiedbut very
frequentlyaccessedly users.

Herearethe stepgto installnon-OSATA RAID if your RAID chipis from Promise
Technology:

« FindoutlO addressiumbersandIRQ number(s¥or your PromiseRAID chip/card.
- Edit/etc/lilo.conf andinsertappropriateAppend Line

- Enableataraidsupporteitherby automaticalljjoadingataraidmodulewhenyour
Linux machinestartsup or by staticallybuilding ataraidsupportinto your kernel
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7.1. Append Line

For the purposeof understandingarioustasksinvolving PromiseFastTrak RAID such
asupgradingor troubleshootingwe introducea noun:Append Line

All thei de optionsyou passattheLILO boot : promptatthetime of booting,when
puttogetherasa string, make up the Append Line. All thei de optionsin doublequotes
afterappend= keywordin/etc/1il o. conf alsomake upthe Append Line.

For example,if youtype

linux-new ide2=0x0001,0x0009,Rle3=0x2000,0x2009, 1ided=nonenousbexpert
root=/dev/hda3

atboot : promptatthetime of bootingyour Linux computerthenAppend Lineis the
string

ide2=0x0001,0x0009,9 ide3=0x2000,0x2009,10 ide4=none.
Similarly, if your/etc/1ilo.conf hasthefollowing section,your Append Lineis
ide2=0x9400,0x9002 ide3=0x8800,0x8402.

i mge=/ boot/vni inuz-2.4.9-10

| abel =l i nuxol d

read-only

r oot =/ dev/ hde9

append="nousb i de2=0x9400, 0x9002 i de3=0x8800, 0x8402"
initrd="initrd.inmg"

Whenwe experienceproblemsbootinga Linux machinewith RAID, we mayhaveto
useanappropriateAppend Line. Thereforejt is importantto determineandwrite down
the Append Line. Thiswill helpyoufix your problemdateror upgradeyour kernel
smoothlyor add/remee additionalharddisks.

7.2. Determining the Append Line

15
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16

To determinghe correctAppend Line, we shouldfirst know how all ouri de devices
areconnectedIDE devicescanbeharddisks,ATAPI CDROM(s) etc. Oncewe
determinethe Append Line, we canappendt to theboot : options(atthetime of
booting)or we canalternatvely assignit asa stringvalueto theappendoaramatem
/etc/lilo.conf.Unlessyoulovetoremembecomplicatethoot : optionsandtype
thematboottime every time, you shouldchoosethe secondmethod,.e., insertit into
/etc/lilo.conf .Youcandosobyinsertingappend=" Your Append Line Here",
saving file andthenactivatingnew / et ¢/ 1'i | 0. conf by runningthecommand
/sbin/lilo.

For the purposeof understandingpetter letssaythatyouri de devicesareasfollows:

« i de0: hda, hdb (harddisks)
+ idel:hdc, hdd (harddisksor otheride deviceslike CDROM)

i de2: hde (first freedisk)

i de3: hdg (secondreedisk)

Thetwo freedisksabove (hde andhdg) arethe oneswe would like to setupasRAID 1
to create dev/ at ar ai d/ dO raid device. Notethatwe donothave hdf or hdh because
thatis how we usedthe IDE/RAID portson Promisechip. It is nota goodideato
connectwo harddisksto the samePromisecontrollerIDE port. In theabove example,
we usedPrimaryMasterandSecondaryMasterconnection®nthe Promise
Technologycard.

If youdonotknow how variousi de devicesareconnectedn your computertake a
look at/ proc/ devi ces and/ proc/ i de/ *. You canalsocarefullygo throughboot
logfile, / var /1 og/ boot | og (or typedmesg| more right afteryour Linux system
boots)to find youri de devices.Now typeless/proc/pci andlocateappropriate
informationaboutPromiseTechnologyIn the outputof less/proc/pci, you cansee
somevhereinformationaboutyour Promisechip, somethindik e:

Bus 0, device 17, function O:
Unknown mass storage controller: Prom se Technol ogy Un-
known device (rev 2).
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Vendor id=105a. Device id=d30.

Medi um devsel . | RQ 10. Master Capable. Latency=32.

I/ O at 0x9400 [ 0x9401].

/O at 0x9000 [0x9001].

/O at 0x8800 [0x8801].

I/ O at 0x8400 [0x8401].

I /O at 0x8000 [0x8001].

Non- prefetchable 32 bit nenory at 0xd5800000 [0xd5800000].

Fromthis output,we learnthatour PromiseTechnologycardusesiRQ 10 for bothi de
ports(i de2 andi de3). UsingsamelRQ is perfectlyalrightaslong asyour kernel
supportsPCIIRQ Sharing.By default, our Linux kernelis configuredto supportPCl
IRQ sharing.Fromthe above output,we alsolearnthatour PromiseTechnologycard
usesvariouslO addressed-or the purposeof identifying PromiseTechnologydisks
properlyat boottime, we only wantthe IRQ number(syandthefirst four IO Address
numbersoutside[ ]. Write down on a pieceof paperthis information.In this case from
theabove output:

IRQ = 10
IRQ, = 10

|0, = 0x9400
|0, = 0x9000
|0, = 0x8800
|0, = 0x8400

Now, we have to evaluatethefollowing to obtainthe correctAppend Line. Theneither
specifythis Append Line at boottime or specifyit in lilo configuratiorfile.

i deX=1 O, | 0,+0x0002, | RQ ideY=lQ, | O,+0x0002, | RQ,
where ideX and ideY are the two | DE ports of Promi se card our free disks are

i ng.

In our example,theabove Append Line will become:
i de2=0x9400, 0x9002, 10 i de3=0x8800, 0x8402, 10

17
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If, for example,we wantto bootkernelversion2.4.19 labelled! i nux accordingto
/etc/lilo.conf,thenwe specifyour Append Line in oneof thefollowing two
methods:

1. At boottime
boot: |inux i de2=0x9400, 0x9002, 10 i de3=0x8800, 0x8402, 10

If youchoosehis method,you shouldmanuallytypethe Append Line afterthekernel
labell i nux everytimeyou bootyour Linux machine.

2.In/etc/lilo.conf

i mage=/boot/vm inuz-2.2.19

| abel =l i nux

read-only

r oot =/ dev/ at ar ai d/ dOp12

append="i de2=0x9400, 0x9002, 10 i de3=0x8800, 0x8402, 10"

If you choosehis method,you haveto runlilo onceto activatechangesy typing
/sbin/lilo. And you do not have to type anything extra at boottime.

7.3. Setting Up RAID 1

18

If youwantto setupRAID 1 usingPromiseTechnologyproprietarydriver (ft . o), you
candownloadPromiseDriver (ft . o) into/ | i b/ nodul es/ ker nel - ver si on and
loadthemoduleby typing modprobe-k ft. You shouldthenbe ableto accesyour new
raid device as/ dev/ sdc or somethindik ethat.But if it doesnotwork, thendetermine
your Append Lineandaddit to/etc/1i | o. conf. If youaresettingup RAID onan
existing Linux systemandareusingeitherPromiseTechnologyf t driveror Linux
natveat ar ai d driver, thenuseof Append Linein/etc/ il o. conf is strongly
recommendedOnceyou rebootwith yournew / et c/ | i | o. conf thatcontains
Append Line, you canloadeitherdriver (f t . o from PromiseTechnologyor

at ar ai d. o, theLinux Native RAID module)to enableRAID exceptwhenyourkernel
hasbuilt-in ataraidsupportin which caseyou do not have to load ataraidmodule.
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As Linux Native RAID is recommendedet usdiscusghatin detail. To setupLinux
Native RAID onanexisting Linux machinejnsertAppend Line into
letc/lilo.conf asexplainedabore. Now, actvatechangesy typing/shin/lilo.
Thenrebootyour computerAfter your computergeboots)oadataraidmodule
manuallyif your kerneldoesnot have ataraidbuilt-in supportor at ar ai d. o module
failedto loadfor somereasonlf you compiledyour kernelwith staticataraidsupport
(ataraidnot asmodule) thenyou canstartformattingandusingyour mirror disk

/ dev/ at ar ai d/ dO right away.

But if you compileataraidasa seperatenodule thentypelsmod andseeataraidis
listed.If not,manuallyloadit by typing modprobe-k ataraid. If youdontseeary
errors,thenyou canstartusingyour mirror disk/ dev/ at ar ai d/ dO right away.
Formatit, mountit anduseit justlike younormallydo.

Thefactthatyou canuse/ dev/ at ar ai d/ dO impliesthatyou aresuccessfuin your
mission.Pleasalo notaccess dev/ hde, / dev/ hdg or ary of their partitionsdirectly,
althoughLinux will let you do that.Onceyou make a mirror device from two disks,
you shouldalwaysaccesshe mirror device andnot the disksdirectly.

8. Upgrading Kernel

Readthis sectioncarefullybeforeyou planto upgradekernelon your Linux machine
with PromiseFastTrak RAID. Unlessyou arenotusingPromisefFastTrak atall in any
way, you needthis informationto avoid problems.

Alwaysbackupyour databeforekernelupgrade Also backup/ et ¢/ f st ab,
/etc/lilo.conf,/boot/vminuz-currentversionand/boot/initrd.inyg (if
you useinitrd). Whenyou upgradeyour kernel,do not deleteold kernelor its
dependentilesin / boot anddo notdeletethelinescorrespondingo it in
letc/lilo.conf.If youupgradekernelto say2.4.20,just createanotherkernel
sectionin/etc/ il o. conf.Forexample,addthefollowing linesto
/fetc/lilo.conf:
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# Begin Code for booting my brand new kernel: 2.4.20

i mage=/boot/vm inuz-2.4.20
| abel =l i nux- new

read-only

r oot =/ dev/ at ar ai d/ dOp12

# End Code for booting my brand new kernel: 2.4.20

Also, donotchangeadef aul t =l i nux linein/etc/lil o. conf unlessanduntil you
successfullycanbootinto your new kernelby typingl i nux- newattheboot :
prompt(or highlightingl i nux- newin themenu,if youareusingLILO in cursesmenu
mode).

Now letsdiscusghe actualprocessof upgradingkernelin thefollowing four cases:

1. PromiseTechnology(f t ) Driverwith OSon RAID mirror
2. PromiseTechnology(f t ) Driverwith non-OSdataon RAID mirror
3. Linux Native (at ar ai d) Driverwith OSon RAID mirror
4. Linux Native (at ar ai d) Driverwith non-OSdataon RAID mirror

OSstanddor "OperatingSystem"or morespecificallyRedHat Linux Operating
Systemin our case Whenyou install Linux on mirroredpartitionssuchas

/ dev/ at ar ai d/ dOp1 (or/ dev/ sdal whenusingPromiseTechnologyproprietary
driver),you aresaidto have your OSon RAID mirror. If your Linux machinehasonly
themainpartitionssuchas/ and/ boot onRAID, it is alsocalled(acaseof) OSon
RAID.

Partitionscreatedby userto make useof availablefree partitionssuchas/ nydat a1,

/i np,/scrat ch arenotpartof Linux OSbecausé.inux doesnotinstall ary filesinto
themby default whenyou install Linux or upgradeary standard.inux software
packageAny datain suchuserpartitionsbecomesiserdataor alternatvely, non-OS
data.lt is agoodideato useonly ext3 andswapfile systemdor OS partitions.For
non-OSpartitions,you canuseotherfile systemsuchasext2 anddos(if you have
anotheroperatingsystemlik e Windows on the sameLinux computeror if you justfeel
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like you love dossomuch).However, why do you wantto useext2 if you donthaveto
andyou have a betterchoiceof usingext3 for OS or non-OSpartitions?

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

Currently PromiseTechnologysupportsRedHat 7.3 andearlierversionsonly. RedHat
7.3useskernel2.4.18-3by default. Also notethat,you have to useinitrd.img (Initial
RAM diskimage)in/etc/ il o. conf,whenyouinstall Linux with Promisesupplied
driver. At thetime of installation,PromiseDriver scriptsaresupposedo automatically
generatenitrd file andconfigure/ et ¢/ i | 0. conf for you.Unfortunatelythis does
notwork properlyandyou mayhave to manuallycreatenitrd.img andconfigure
/etc/lilo.conf yourself.

You arestuckwith thedefault kernel2.4.18-3andyou cannotandshouldnot upgrade
kerneleitherby compilingor by automaticupdateprogramssuchasup2dateor rpm
utility. If youreally, really wantto upgradekernelthendo sobut do not useraid. You
canaddAppend Linetothe/etc/ | il o. conf asexplainedin Section7.2anddo not
loadataraidmodule(or do notcompileyour new kernelwith ataraidfeaturebuilt-in).
By doingthis, you areupgradingkernelto new versionandsacrificingRAID feature
becausgou areusingPromiseTechnologycardasa simplelDE extensioncard.

If PromiseTechnologyreleasesiew versionof theirft driverfor 2.4.19in future,you
canthenupgradeyourkernelfirst to 2.4.19(usingup2date or rpm but notby manually
compiling)andplacetheir new versionof f t . o file in

/'1i b/ modul es/ kernel -2. 4. 19. Youwill alsohavetoputinitrd-2.4.19in

/ boot andappend ni t r d= line to thenew kernelsectionin/etc/ il o. conf . If
your Linux machineusesPromiseTechnologydriver, your OSis on RAID mirror and
PromiseTechnologydid notreleaseary new versionsfor new kernelversionsplease
do notfool aroundwith your currentkernel.lf youdo fool around remembethatyou
canseriouslydamageyour computerandnot be ableto bootor retrieve your data.
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8.2. Promise Technology (ft) Driver with non-OS data on
RAID mirr or

Almostall of explanationin previouscase(PromiseTechnology(f t ) Driverwith OS
on RAID mirror) appliesin this also,ofcourseyou arenow risking non-OSdatainstead
of OS.Thatmeansijf yourupgradefails, youwill beableto bootbut notbeableto see
datain your RAID patrtitions.Additionally, you have theflexibility of loadingand
unloadingPromiseProprietarydriver (f t . o). However, thisis notguaranteedo work
smoothlybecausd’romiseTechnologydriver hasalot of issues.

UnlessPromiseTechnologyreleasesppropriatadriversfor new kernelversion,please
do notattemptkernelupgraden any method.You arestuckwith 2.4.18-3kernel.You
may berequiredto addAppend Line asdiscussedn Section7.2to bootyour computer
in somecases.

8.3. Linux Native (ataraid) Driver with OS on RAID mirr or
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You canupgradekernelto ary versionabove 2.4.18by recompilingthe kernelandnot
by arny automaticupgrademethodsuchasup2dateor rpm utility. You need.configfile
from your previouskernelsourcedirectory(/ usr/src/ | i nux- 2. 4. 18/ . confi g).
You did save your 2.4.18.configfile, didn’t you?

After youcopy . confi ginto/usr/src/linux-2.4.19 directory you maymake
changedy typing make menuconfigbut generallyyou do not needto make changes
becausgou areupgradingonly to 2.4.19andyour machinehardwaredid not change.
But if you do make changedy typing make menuconfig remembeto save andalso
backupyour modified.configfile. Save the .configfile safelyin /root or onafloppy
disk.Herearethe steps:

« Unzipnew kernelin / usr/ sr c andrenameopdirectoryto| i nux- 2. 4. 19. So
your new kernelsourcedirectoryis/ usr/ src/ i nux-2. 4. 19.

- cp/root/configtxt .config

- make menuconfig(Make ary requiredchanges)
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- cp .config/root/config-2.4.19.txt(Backup configfile in asafeplace)
- makedep; makeclean; make && makeinstall (Install new kernel)
- make modules&& make modules_install(Install new kernelmodules)

- Edit/etc/1ilo.conf toaddnew linesto bootnew kernel.Labelthe new kernel
I i nux- new. Do notchangeadef aul t = line anddo notdeletelinescorrospondindo
currentworking kernel.

- /sbin/lilo (Activatechangesn/etc/1il o. conf)

« /sbin/lilo -R linux-new (Tell LILO to treatl i nux- newasdefaultbootkerneljust
for onetime only)

« sync;sync;reboot(Rebootandhopethatit works.If it doesnotboot, power off and
power on again.Thenlogin andinvestigatevhy your new kerneldid not boot.)

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

To upgradekernelin this case follow sameprocedureasexplainedin previoussection
(Linux Native (ataraid)Driver with OSon RAID mirror). If you experienceproblems,
you mayberequiredto addanadditionalline, Append Line, to your
/etc/lilo.conf.Tofind outwhatyour Append Lineis, seeSection7.2.

Similar to previous case do not attemptto upgradekernelby any automatiomethod
(up2date or rpm utility). Manuallycompileandyour install your new kernelas
explainedin the previous section.

9. Disabling RAID feature on Promise FastTrak

If you arereadingthis sectionthenyou maybesick andtired of thefake RAID feature
(formally known asquasi-hardwreRAID) providedby PromiseTechnologyFastTrak
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cardor onboardchip on your motherboard.

9.1. Case 1. OS not using RAID

It is possibleto disablethe RAID featureandusethe PromiseFastTrak asaplain
vanillaIDE card.lt is very simple.Follow the below steps:

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

2.Modify /etc/ il o. conf toincludeappend="Append Line" in yourcurrent
kernelbootsection.Again seeSection7.2for details.

3. Type/shin/lilo andreboot

Now you shouldseeyour harddisksseperatelyandyou canusethem.If you previously
hadpartitionson the RAID mirror, you will seepartitionsaccordinglyon eachof the
two memberdisks.Youwill alsoseethedatathatyou previously storedonthe RAID
mirror.

9.2. Case 2: OSis using RAID
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If youwantto disableRAID onalLinux computerthatis usingRAID mirror partitions
for/,/ boot,/ usr etc., thenfirst backupyour dataincluding
lusr/src/linux/.config,/etc/fstab,/boot/vnlinux.Poveroff your
computerThenturnit on. At theboot : prompt,typelinux followedby Append Line.
If your systemdoesnot bootsuccessfullytheninsertyour emegeng rescue/boot
floppy disk, bootoff of thatfloppy disk andtypeattheboot : promptlinux followed
by Append Line. If you still cannotboot,thenyou cannotdisableRAID
non-destructiely, which meansyou have to bootoff of the RedHatCDROM #1 and
re-installLinux, againby typing linux followedby Append Line attheboot : prompt.

If your Linux machinebootssuccessfullythenfirst make surethatall datais available
andclean.Make surethatfilesin / boot arenotcorrupt.In somecasesthe ASCII
configuratiorfilesin / boot andLILO binaryfiles maybe corrupt.If thathappensyou
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have to restorethemfrom backupor reconfigure et c/ i | 0. conf , run/sbin/lilo and
recompileandreinstallthe kernel(recompilewith unmodified.config,i.e., without
PromiseRAID support).

If your Linux machinebootsup andall files aresafe,thenaddAppend Line to
/etc/lilo.conf,run/shin/lilo andreboot.

If youdisabledRAID on OSdisksandthenlaterchanged/our mind, thenyou have to
backup dataandreinstallLinux. If you changemind this way andwantyour RAID
backon your Linux OSdisks,you may have to sacrificeyour currentdata.

10. Tips and Impor tant Notes

- DontbotherusingKDE / GNOME or ary otherX window systemto finish RAID
installationasexplainedabove. Usesimpletext terminal.

« YoucanpressCntrl-AL T-Fj to switchtottyj wherej =1,2,..6

« If youdo startKDE/GNOME or ary otherX window systemijt will runontty7,
which you canaccesdy pressingCntrl-AL T-F7

« If youdecideto usePromisesuppliedSCSlemulationdriver for FastTrak RAID,
notethatyou arestuckatthe default kernelversion2.4.18-3 Becauseno source
codefor FastTrakis available.

- During RedHat installation,chooseext3 andswapfile typesonly.

« Whenyouremove PromiseSCSlemulationandsetupNative Linux RAID, linux lets
you accesgheharddiskseitherby mirror name:do0 or individual disksthemseles:
hde2, hdg3 etc.lIt is very importantthat: YOU NEVER accesshe harddisks
directly by their name insteadaccesshe correspondingnirror partition. Example:
Use/ dev/ at ar ai d/ dOp3 insteadof / dev/ hde3 or/ dev/ hdg3
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11. For more information

For moreinformation,pleasecheckthefollowing resources

« Quasi-Mini-HonTo at http://www.geocities.com/ender7007/
- LhD ProductPageat http://lhd.datapwer.com/db/dispprodct.cgi?DISP?275Xou

canalsogoto LhD Main Page(http://Ind.datapwer.com/)andsearchor »Promise

FastTrak«.

- ATA RAID helpdocument
(http://people.redhat.com/arjapdcraid/ataraidheto.html) by RedHat,Inc. You
canalsojoin their ataraidmailing list
(https:/Nlistman.redhat.com/mailmaistinfo/ataraid-Ist), or atleastsearclthe
mailing list archive. (https://listman.redhat.com/pipermail/ataraid/)is

- PromiseTechnologys supportwebsite at http://support.promise.com
(http://support.promise.com/Also checkoutthis page.
(http://www.promise.com/support/lux_eng.asp

- PromiseFastTrak helpfor Linux Mandrale is availableat
http://www.magic-lamp.ag (http://www.magic-lamp.ag/).

Appendix A. How is this document generated
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Soyouwantto know how | generatedhis HOWTO?Or, did you downloadSGML

versionof this documentmodifiedsomeportionsin it andnow wantto know how you

cancreateHOWTO?

| madesurethereareno errorsin my SGML by first typing thecommandisgmls-s

ataraid.sgml. | createda scriptcallednakehowt o andranthe command/makehowto

ataraid.sgml. Hereis themy nakehowt o script:

#! / bi n/ bash
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#

# makehowt o by Murty Ronpal li

# (c) Al R ghts Reserved

# Free for non comercial use. All other uses nust be autho-
rized explicitly

# by the creator. Con-

tact nme for nore info. murty@olar.mu r t y.net

#

function maketut () {
echo; echo Creating Tutorial Files ...
j ade \
-t sgm \
-d /usr/libl/sgm/styl esheets/nwal sh-
nodul ar/ htm /1 dp. dsl \ #htm \
$1. sgm
}

function makehtm {
echo; echo Creating htm file: $1.htn
j ade \
-t sgm \
-d /usr/lib/sgm/styl esheets/nwal sh-
nmodul ar/ ht m / docbook. dsl \
-V nochunks \
$1.sgm > $1. htm

}

function maket xt {

if [ -f $1.htm ]

t hen

echo; echo Creating text file: $1.txt

lynx -dunmp $1.htm > $1.txt

el se

echo; echo $1. htm not found, creating ...
makeht m  $1

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

if [ -f $1.ps.gz ]

t hen

echo; echo Creating pdf file: $1.pdf

gzip -dc $1.ps.gz |

gs -q - dNOPAUSE - dBATCH - sDEVI CE=pdfwite -sQutputFil e=$1. pdf -
el se

echo; echo $1.ps.gz not found creating ..
makeps $1

makepdf $1

fi

}

function maketex {

echo; echo Creating TeX file $1.tex ...

j ade \
-t tex \
-d /usr/lib/sgm/styl esheets/cygnus-both. dsl\#print \
$1. sgnm

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.sgm  >/dev/null 2>&1
echo See $1.log for errors

gzip $1.ps

echo $1.ps gzi pped to $1.ps.gz

}

#### Begin Main Program

echo "
makehowt o utility for generating HOMO from SGWL file.

(c) Murty Ronpalli

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

Option "all’ is default if sgm file is the only op-
tion suppli ed.

Opt i ons:

tut Make conplete tutorial, i.e., generate necessary htm files
htm Make a printable single HTM. 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/\.sgm $//" "
[ x$file =x] &&

echo Error. Us-
age: $0 abc.sgm ' {tut|htm |tex|dvi|ps|all}’ && exit

29



Linux ATA RAID HOWTO

[ -f $file.sgm ] || {
echo Error. $file.sgm does not exist
exit

}

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

}

if [ x$2 = x ]
t hen
action=all

el se

acti on=%$2

fi

case $action in
tut|tutorial) maketut $file

htm | htm) makehtm $file

tex|latex) naketex $file
dvi) makedvi $file
ps) nmakeps $file

text|txt) maketxt $file

pdf) makepdf $file

all) maketut $file
makehtm $file
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maketex $file
makedvi $file
nmakeps $file
maket xt $file
makepdf $file

*) echo error
esac

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

echo; echo makehowt o: Fi ni shed

echo You can review $file.log and delete it.
echo Thank you for using nakehow o.

echo

You canalsojusttype./makehowto ataraid.sgml pdf, for example,if youjustwant
createPDF version.Justtype ./makehonto to getmorehelpon usingthe script.Click
here(files/malehanvto) to downloadthis makehawto script.

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

If your computethasHighPointHPT RAID insteadof PromiseFastTrak RAID, you
canstill follow this documenwith afew modifications:

- First,you have to install RedHat usingproprietarydriver suppliedby HighPoint.To
do so,insteadof following chapters, downloadHighPointHPT driver from
HighPointSupportPage(http://www.highpoint-tech.com/dvers.htn) andfollow the
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documentatiorthatcomeswith thedriverfile. If this doesnotwork, getdriver from
your motherboardnanufcturerandfollow Linux installationprocedureprovidedfor
your motherboard.

If theabove stepis successfulyou have arunningLinux machinethatusesSCSI
emulatedRAID driver suppliedby HighPointor your motherboardnanufcturer
Now, if youwould liketo getrid of thisfake raid andcorvertto Linux native raid:

- Follow stepsl and2 in Chapter6

- Enableall thefollowing in thekernelstatically(NOT asmodules):

Code maturity level options -->
[*] Pronmpt for devel opnent and/or inconplete code/drivers
ATA/ | DE/ MFM RLL Support -->
<*> ATA/ | DE/f MFM RLL Support
| DE/ ATA/ ATAPI Bl ock Devices -->

<*> En-
hanced ATA/ | DE/f MFM RLL di sk/ cdronit ape/ fl oppy support
<> I ncl ude | DE/ ATA-2 Di sk Support
[*] Use nul ti-node by default
*> I ncl ude | DE/ ATAPI CDROM suppor t

*

] Generic PCl | DE chipset support

] Sharing PCl IDE interrupt support

] Ceneric PCl Bus master DMA support

] Use PCI DVA by default when avail abl e
] HPT34X chi pset support
]
]
]
]

*

*

*

*

*

HPT366/ 368/ 370 chi pset support
Intel PIlIXn chipset support
Pl I Xn tuning support
VI A 82CXXX chi pset support
Support for IDE RAID controllers
Hi ghpoi nt 370 software RAID

*

*
*

<
[
[
[
[
[
[
[
[
[
<

*>

<* >

. Goto step4 in Chapter6. Follow step4 andeverythingthatcomesafterstep4 in
thatchapter
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If youwantto upgradekernel,install on anexisting systemetc., thenyou canfollow
Chapter7 andall otherchapterghatcomeafterthatchapterin this document.
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