CSIS0230APrinciple of Operating SystemgqClassA)
Notesfor Tutorial 3
On Linux installation and kernel recompilation

We shallbe doinga few simplethingsin thetutorial thisweek. Sincethethingsaresosimple,
thereadingmaterialthisweekis a bit thin. It coverstwo things: to installandmanagea Redhat
Linux distribution,andto createconfigureandinstalla new Linux kernelinto it.

1. Installing Redhat: an overview

Softwareinstallationcanbe seenasthe procesf copying somepre-compiledsoftwarefrom
aninstallationmedialik e afloppy, to aworkingfilesystemn the harddisk,andto configurethe
systento properlyrunthesoftware. Theinstallationof anOSlike RedhatLinux is nodifferent,
exceptthateventhefilesystemitself have to bemadefrom scratch.It involvesthefollowings.

1. Boot from an installation media,typically the RedhatCD-ROM. You might needto
configureBIOSto bootfrom the CD-ROM.

2. Setupthekeyboardandthemouse.

Choosédhesoftwarepackagetoinstall: youcaneitherchooseapredefinedetof packages
or selectfrom thelist of all software.

Setupthenew filesystem.Seebelow.
Setupthenetwork, by specifyingthenetwork parameterik e the P address.
Createtherootanduseraccountsandsettheir passvords.

Setupthevideosystenfor X windows.
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Wait until all thepackagesrecopiedfrom theinstallationmediato the new filesystem.

2. Thefilesystem

During theinstallationof an OS, filesystemsrecreatedn the harddisk. Multiple filesystems
canall beseerfrom Linux atthesametime,by “mounting” filesystemover differentdirectories.
For example pnecancreateafilesystentor the/ directoryandanotherfor the/ hone directory
Thenthefirst filesystemwill beusedfor everythingotherthanthefileswithin / horre.

Eachfilesystenmusesnepartitionof theharddisk,andrequiressomespace.lf thewholediskis
usedor anotheoperatingsystem(usuallywWindows98),thenit isnecessario remove or shrink
someof theold partitionsbeforemakingnew ones.

Oneshouldcreateat leasttwo new partitions for Linux, onefor the filesystemandonefor

the swap space—disk spacededicatedor storingmemorycontentsvhich mustbetemporarily
swappedout of physical memoryfor otherprogramso run. Typically, swap spaceis made
twice the sizeof physical memory, which allows a large numberof programgo run, without
bringingthemachinetoo slow duringthemaximumusageof swap.

A regularfilesystemmusthostthe Linux kernel, whichresidesn the/ boot directory Many
olderbootloadersLILO (the oneusedby Redhat)ncluded,canonly boot a kernelinstalled
in thefirst few giga-bytesof thedisk. Thisforcesthekernelto beinstalledin arelatvely small
filesystemat the beginning of the disk. In orderto usemore spaceone canusea separate
filesystentor / boot , allowingtherootfilesystento beaslargeasdesired.
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LILO itselfisnotinstalledin thefilesystemsinceit mustbeinstalledby aprogram(Bootstrapof
theROM) thatdon't understandheLinux (or ary other)filesystem.It canbeplacedin thefirst
few sectorof thefirst harddisk, typically calledthe Master Boot Record (MBR) of thedisk.
It canalsobeplacedin thefirst few sectorsof partitionhostingtheroot filesystemi.e.,theroot
partition. For novices, It is probablyeasierto storeusethe MBR, althoughit is easierto remove
Linux if youchooseo usetheroot partitioninstead.

3. Redhatpackagemanagement

A Redhasystenmscomposeaf alargenumberof softwaresetscalledRedhatPackagesEach
of thesgpackagesanbeindependentiynstalledor removed. A packagesdistributedasaRPM
file, with theextension. r pm Most packagefiave RPMsin two forms: architecturelependent
binary RPM, andarchitecturendependensourceRPM. To installa new packagetype

rpom-i <rpmfile-nane>

Ontheotherhand,f adifferentversionof thesamepackages alreadyinstalled,onewould use
thefollowing insteadto upgradehe package:

rpm-U <rpmfil e-nanme>
To uninstalla packagepnecanuse
rpm -e <package- name>

where<package- name> is thesameasthefilenamewhenthepackagas installed exceptthat
it doesnot containthe. r pmextension.

A binary RPM containsprecompiled programs, which will be installedin variousdirectories
dependingon thetypesof file to install. For example mostprogramsareinstalledin thedirec
tory/ usr/ bi n, while configuratiordataresidesn/ et c. In contrastasourceRPMcontains
source code to be compiled,which arealwaysinstalledin the directory/ usr/ src/ r edhat .
The actualsourcecodecanbe found asa compressedile in / usr/ src/ r edhat / SOURCES.
To malke it easyto compile suchpackagesall suchpackagegrovide a “RPM specfile” in
/usr/src/redhat/ SPECS, whichspecifieshow to extractandcompilethesource.Compit
ing usinga sourceRPM packagas thuseasy:

rpm -ba <spec-fil e-nane>

buildsanRPMin/ usr/ src/ redhat / RPMS, which canbeinstalledasdescribedabore.

4. Compiling your own kernel

It is not uncommonthat a customkernelis neededfor a Redhatsystem. Somereasondor
building your own kernelsinclude:

* Toupgrade the kernel, e.g.,to remove a securityhole or otherbug foundin a previous
kernelversion.

* Toreducethe kernel size by removing supportof variousportionsof thekernel. Thiscan
dramaticallyreducethesizeof thekernelwithin memory

» Toapplyspecialpatchesto the kernelto addvariouscapabilitiesge.g.,to make thekernel
preemptve,or to supporta journalingfilesystem.
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To modify the configuration of the kernel,e.g.,to allow Linux to usememoryover the
normallG boundary

To make your own kernel modifications We will try thisin thenext week.

In orderto build your own kernel,follow thesesteps.

1.

Download the new kernel. All kernelsreleasedso far can be found in the web site
http://ww. kernel . org/. It is recommendedhatyou only upgradeto a different
patchlevel of thesamekernel(e.g. from2.2.14to 2.2.19) sinceevenakernelwith different
minor number(e.g.,2.4.9)usuallyneedotheruserprogramgo beupgraded.

Thenew kernelisin atar-gzippedile (or tar-bzippedfile). Uset ar - xzvf <fil enanme>
(for bzippediles,t ar -xIvf <filename>,ortar -xjvf <filename> dependingn
theversionof t ar) to extract the kernel to thehomedirectoryof root. Move thewhole
l'i nux directoryto / usr/src/linux- Mt mm pp, where MM-mm-pp is the version
numberof theLinux youaregoingtoinstall(e.g.,2.2.19) Thisdirectoryis calledtheker nel
root directory. You shouldupdatethe symboliclink / usr/src/ i nux to point to this
directoryandcd toit.

It is time to configure the kernel, by makinga. confi g file in thekernelroot directory
If youwant,you canreusethe configuration of Redhat, whichis storedin . . / | i nux-

2. 2. 14/ configs/. Simplychooseoneof theconfigfilesthereandcopy it to. confi g
of thenew kernelroot directory;andrunmaeke ol dconf i g. Thisalertsyou aboutall the
new kerneloptions allowing youto eitheraccepit in themainkernel,compileit askernel
module or notincludeit.

If you wantto modify other kernel options, you shouldrun make nenuconfi g now.

This allows you to decidewhetheror not to compileeachpartof thekernel,andwhether
they shouldbe compiledinto the kernelor compiledasa kernelmodule(to beloadedand
unloadeddynamically).

Now youarereadyto actuallycompilethe kerneland modules by runningmake dep fol-
lowedby meke zl mage, make nodul es, make nodul es_i nst al | andsubsequently
make zlil o.

If everything goes well, you have a kernel file zlmage in the root directory
along with the map file Syst em map; while the module files should already be in
/'1'i b/ modul es/ Mt mm pp/ . Movethe kerneland mapfile to the/ boot directory so
thatthey canbeusedfor booting.

Modify the LILO configuration file /etc/1il o. conf, sothatit canbootyour new
kernel. It sufficesto make a copy of thelastentryof thefile, makingsensiblechangedike
changinghebootfile andthelabel. Lease theoriginal onethere sothatyou canbootthe
old kernelif anythinggoeswrong. Now run 1 i | o to activate the changesand reboot

Onefinal note: if you chooseto reducethe size of the kernel,rememberto keep Second
extendedfs support andKernel support for ELF binariesin kernel(notasmodules!)Doing
otherwisewill earnyouacompletelyunbootabl&kernel.



