
CSIS0230APrinciple of Operating Systems(ClassA)
Notesfor Tutorial 3

On Linux installation and kernel recompilation

We shallbedoinga few simplethingsin thetutorial thisweek. Sincethethingsaresosimple,
thereadingmaterialthisweekis abit thin. It coverstwo things: to installandmanageaRedhat
Linux distribution,andto create,configureandinstallanew Linux kernelinto it.

1. Installing Redhat: an overview

Softwareinstallationcanbeseenastheprocessof copying somepre-compiledsoftwarefrom
aninstallationmedia,likeafloppy, to aworkingfilesystemin theharddisk,andto configurethe
systemto properlyrunthesoftware. Theinstallationof anOSlikeRedhatLinux isnodifferent,
exceptthateventhefilesystemitself haveto bemadefrom scratch.It involvesthefollowings.

1. Boot from an installation media, typically the RedhatCD-ROM. You might need to
configureBIOSto bootfrom theCD-ROM.

2. Setupthekeyboardandthemouse.

3. Choosethesoftwarepackagesto install: youcaneitherchooseapredefinedsetof packages
or selectfrom thelist of all software.

4. Setupthenew filesystem.Seebelow.

5. Setupthenetwork,by specifyingthenetwork parameterslike theIP address.

6. Createtherootanduseraccounts,andsettheirpasswords.

7. Setupthevideosystemfor X windows.

8. Wait until all thepackagesarecopiedfrom theinstallationmediato thenew filesystem.

2. The filesystem

During theinstallationof anOS,filesystemsarecreatedin theharddisk. Multiple filesystems
canall beseenfrom Linux at thesametime,by “mounting”filesystemoverdifferentdirectories.
For example,onecancreateafilesystemfor the/ directoryandanotherfor the/home directory.
Thenthefirst filesystemwill beusedfor everythingotherthanthefileswithin /home.

Eachfilesystemusesonepartitionof theharddisk,andrequiressomespace.If thewholediskis
usedfor anotheroperatingsystem,(usuallyWindows98),thenit isnecessarytoremoveorshrink
someof theold partitionsbeforemakingnew ones.

Oneshouldcreateat least two new partitions for Linux, onefor thefilesystem,andonefor
theswap space—disk spacededicatedfor storingmemorycontentswhich mustbetemporarily
swappedout of physical memoryfor otherprogramsto run. Typically, swap spaceis made
twice the sizeof physical memory, which allowsa largenumberof programsto run,without
bringingthemachinetooslow duringthemaximumusageof swap.

A regularfilesystemmusthosttheLinux kernel, which residesin the/boot directory. Many
older boot loaders,LILO (the oneusedby Redhat)included,canonly boot a kernelinstalled
in thefirst few giga-bytesof thedisk. Thisforcesthekernelto beinstalledin a relatively small
filesystemat the beginning of the disk. In order to usemorespace,one canusea separate
filesystemfor /boot, allowing therootfilesystemto beaslargeasdesired.
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LILO itself isnotinstalledin thefilesystem,sinceit mustbeinstalledbyaprogram(Bootstrapof
theROM) thatdon’t understandtheLinux (or any other)filesystem.It canbeplacedin thefirst
few sectorsof thefirst harddisk,typically calledtheMaster Boot Record (MBR) of thedisk.
It canalsobeplacedin thefirst few sectorsof partitionhostingtheroot filesystem,i.e.,theroot
partition. For novices,It is probablyeasierto storeusetheMBR, althoughit is easierto remove
Linux if youchooseto usetherootpartitioninstead.

3. Redhatpackagemanagement

A Redhatsystemiscomposedof alargenumberof softwaresets,calledRedhatPackages.Each
of thesepackagescanbeindependentlyinstalledor removed. A packageisdistributedasaRPM
file, with theextension.rpm. Most packageshaveRPMsin two forms: architecturedependent
binary RPM, andarchitectureindependentsourceRPM. To installanew package,type

rpm -i <rpm-file-name>

Ontheotherhand,if adifferentversionof thesamepackageis alreadyinstalled,onewoulduse
thefollowing insteadto upgradethepackage:

rpm -U <rpm-file-name>

To uninstallapackage,onecanuse

rpm -e <package-name>

where<package-name> is thesameasthefilenamewhenthepackageis installed,exceptthat
it doesnotcontainthe.rpm extension.

A binary RPM containsprecompiled programs, which will be installedin variousdirectories
dependingon thetypesof file to install. For example,mostprogramsareinstalledin thedirec-
tory/usr/bin, while configurationdataresidesin /etc. In contrast,asourceRPMcontains
source code to becompiled,which arealwaysinstalledin thedirectory/usr/src/redhat.
Theactualsourcecodecanbefoundasa compressedfile in /usr/src/redhat/SOURCES.

To make it easyto compilesuchpackages,all suchpackagesprovide a “RPM specfile” in
/usr/src/redhat/SPECS, whichspecifieshow to extractandcompilethesource.Compil-
ing usingasourceRPMpackageis thuseasy:

rpm -ba <spec-file-name>

buildsanRPMin /usr/src/redhat/RPMS, whichcanbeinstalledasdescribedabove.

4. Compiling your own kernel

It is not uncommonthat a customkernel is neededfor a Redhatsystem.Somereasonsfor
building yourown kernelsinclude:

• To upgrade the kernel, e.g.,to remove a securityholeor otherbug found in a previous
kernelversion.

• To reducethe kernel size, by removingsupportof variousportionsof thekernel. Thiscan
dramaticallyreducethesizeof thekernelwithin memory.

• To applyspecialpatchesto thekernelto addvariouscapabilities,e.g.,to make thekernel
preemptive,or to supporta journalingfilesystem.
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• To modify the configuration of the kernel,e.g.,to allow Linux to usememoryover the
normal1Gboundary.

• To makeyourown kernel modifications. Wewill try thisin thenext week.

In orderto build yourown kernel,follow thesesteps.

1. Download the new kernel. All kernelsreleasedso far can be found in the web site
http://www.kernel.org/. It is recommendedthat you only upgradeto a different
patchlevelof thesamekernel(e.g.,from2.2.14to2.2.19),sinceevenakernelwith different
minornumber(e.g.,2.4.9)usuallyneedotheruserprogramsto beupgraded.

2. Thenew kernelis in atar-gzippedfile (or tar-bzippedfile).Usetar -xzvf <filename>

(for bzippedfiles,tar -xIvf <filename>,ortar -xjvf <filename>,dependingon
theversionof tar) to extract the kernel to thehomedirectoryof root. Move thewhole
linux directory to /usr/src/linux-MM-mm-pp, whereMM-mm-pp is the version
numberof theLinux youaregoingto install(e.g.,2.2.19).Thisdirectoryiscalledthekernel
root directory. You shouldupdatethe symbolic link /usr/src/linux to point to this
directory, andcd to it.

3. It is time to configure the kernel, by makinga .config file in thekernelroot directory.
If you want,you canreusethe configuration of Redhat, which is storedin ../linux-
2.2.14/configs/. Simplychooseoneof theconfigfilesthereandcopy it to .config
of thenew kernelroot directory;andrunmake oldconfig. Thisalertsyou aboutall the
new kerneloptions,allowing youto eitheracceptit in themainkernel,compileit askernel
module,or not includeit.

4. If you want to modify other kernel options, you shouldrun make menuconfig now.
Thisallowsyou to decidewhetheror not to compileeachpartof thekernel,andwhether
they shouldbecompiledinto thekernelor compiledasa kernelmodule(to beloadedand
unloadeddynamically).

5. Now youarereadytoactuallycompilethekernelandmodules,by runningmake dep fol-
lowedby make zImage, make modules, make modules_install andsubsequently
make zlilo.

6. If everything goes well, you have a kernel file zImage in the root directory,
along with the map file System.map; while the module files should already be in
/lib/modules/MM-mm-pp/. Movethe kerneland mapfile to the/boot dir ectoryso
thatthey canbeusedfor booting.

7. Modify the LILO configuration file /etc/lilo.conf, so that it canboot your new
kernel. It sufficesto makeacopy of thelastentryof thefile, makingsensiblechangeslike
changingthebootfile andthelabel. Leave theoriginalonethere,sothatyoucanbootthe
old kernelif anythinggoeswrong. Now run lilo to activatethe changes,and reboot.

One final note: if you chooseto reducethe size of the kernel, rememberto keepSecond
extendedfs support andKernel support for ELF binaries in kernel(notasmodules!).Doing
otherwisewill earnyouacompletelyunbootablekernel.


