SSPO01: Selecting Operating Systems for and Upgrading Older Computers

Salvage Server Project Report 1:

Selecting Operating Systems for
and Upgrading Older Computers

Produced by the Free Range Salvage Server Project, September 2003
email: fraw@gn.apc.org web: http://www.fraw.org.uk/ssp/

Computer systems are designed, produced and marketed to have a limite
operational life. Although the hardware may last four or five years before
failure, the software used on it may only be supported for two to three ye:
When regenerating any computer equipment, it is important to select the
operating system to avoid problems with usability of the system. This rep:

looks at the issues in installing software on older equipment.

The importance of Operating Systems

Restoringold computessystemscan be fairly simple.
Thereis a lot of scrappartsto repairandupgradeslder
computer8oughin bulk oftenthehardwareostsmore

to transporthanto buy.Thegreatproblenis software.
Unlessg/oucangetsoftwaréo installon the systemand

workproperlyyouwilljusthavea boxof electricadircuits,
not a computer.

Proprietargomputesoftware- whichfor PC computers
meandMicrosofbperatingystems- hasa shortservice
life.Microsofullyrevisaheirsoftwareverythreeto four
years. When they do, computermanufacturerand
computesellercompletelghangeheirstockin orderto
supportthe modelof Microsoft'siew softwareAt this
pointsupporfortheolderversionsvilldiminishSupport

Proprietary systems

The SalvageServerprojectdoesnot supportgenerally,
proprietargoftware- eitheMicrosofor Mackintosfhis
is becausé'sjustsodammdifficulto keepworkingn the
longeterm.Youcan'tgetthe softwaresupportornewer
hardwaren orderto keepthecomputerunninglt'salsoa
big legalliability It doesn'imatterthatyoursoftwares
eightyearsold,if youareusingt without licenseyou're
still breachingopyrightThisleavesyou opento legal
actiorto recovedamages yougetfoundout.Curiously,
thiscanalsomeanthatold proprietargoftwareancost
thesamenowasit didwhent wasfirstsold— peoplevho
needto usesoftwaresayWindov@g legallyhaveto pay
£70 to £80 for a new copy.

Thetableoverthe pagegivesdetailsof the processor,

for the previous predecessor may completely disappememoryand hard disk space for differentoperating

Freesoftware- the Gnu/Linupperatingystem- does
not whollyabandorpasthardwareThisis becausehe
softwareis developedncrementally it is not wholly
revisedTherevisiorof the modulesvithinthe operating
systenwillusuallyetairbackwardsompatibilityiththe
olderfunction®f the operatingystem- meaninghe
newerversionof the systemmayworkequallywellon
olderequipmenTt hisbackwardsompatibiliglsomeans
its possibléo leaveoutcertairpartsof the systemand
perhapsisetheolderones to makethe systenworkon
older computers with less system resources.

Wherdecidingvhato dowitholdequipmentsimportant
toplantheuseofoperatingystembeforgyouembarion
repairing@nd upgradinghe equipmentThisis because
thechoiceof operatingystenmaylimitwhichof theold
machineare usablepr howmuchupgradinghe usable
machines require.

systemsThisliststhe detailsfor the Windowsystems
usedon olderequipmentiowevelit is alsoimportarto

obtainadditionasoftwareto makethe systemusable.
There are also other important issues with regard to setting
up networks:

+ Using MS-DOS with Windows 3.1 requires hardware
drivers fro network cards and other devices in order to
connect to a network. Windows 3.11 has minimal
networking capabilities, but does not work well on a
network without additional network driver programs.
Software is also difficult to find. Forget about proper
Internet support too — no support for modern modems.

+ Windows 95 has better networking capabilities, but
lacks some features like password encryption that can
create problems mixing with other OSs on networks.

+  Windows 98/Windows ME works well on networks, and
compatible software is easier to obtain.
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Hardware Requirements of Different Operating Systems
Operating system Processor RAM, MB Hard disk, MB
Windows:
MS-DOS/Windows 3.11 '386 2 (8) 50
Windows 95 '486 16 (24) 150
Windows 98/ME '486 24(64) 500
Windows 2000 P1/133 (PI11/300) 128 (256) 1,024
Windows XP PII/300 (P11I/500) 128 (256) 1,584
Gnu/Linux:
Debian 3.0 Linux (‘Woody") '386 12 (64) 250 (850)
Linux-Mandrake 7.1 '386 24 (64) 400 (800)
Linux-Mandrake 9.1 P-I 64 (128) 400 (1024)
Slackware Linux 9.0 ‘386 16 (64) 100 (500)
Red Hat 6.2 '386 16 (48) 200 (750)
Red Hat 9.0 P-1 (P-II) 64 (128) 850 (1400)
SuSE Linux 6.4 '386 32 (64) 400 (750)
SuSE Linux 8.2 P-I 64 (128) 600 (1800)
Figures given are for text-only installations. Graphical installation figures are given in brackets. These are
only general figures, and hard disk space in particular can be manipulated to minimise insfallation size.

Wherobtainingoftward is importarib ensurghatyou

geta copyofa licensdorthesoftware orbuythepaper
licenseandcopythesoftwareOtherwisgou'rebreaking
the law and could be sued.

Gnu/Linux

Gnu/Linuxor the mostpart, doesnot havethe same
copyrightrestrictionsas Windows— althoughsome
distributiont&ke RedHator SuSEhavesomeproprietary
elementsuchastheadditionatommercigdackagesr
user-friendigraphicahstallatioprogramse.g.,.SUSE's
YaSTprogram)Themainbenefibf Linuxs thatit works
wellacrossa rangeof hardwareandin mostcasesit will
work far betteron older equipmenthan brand new
equipment.

Thecriticafactorin selecting Linuxdistributiofor the
tasksyouneedto performis to matchhardwaraupport
with systemrequirements:or olderequipmenthe two
limitingactorsareoftenmemongizeandharddisksize.
But increasinglyit's also the processoras some
distributions abandon support for older hardware.

Differentinuxdistributiorereoptimisedroungbarticular
typesof use. Thereare manydifferentypesof Linux
distributioin circulationsomemasqueradings other

systems- suchas the SmoothwafirewalkystemThe
main general purpose distributions are:

Red Hat Linux — The distribution that specialises in
server applications.

Linux-Mandrake —General purpose distribution that
provides a good desktop system.

General purpose distribution with a
good desktop, but also good
hardware support.

Slackware Linux -Distribution that specialises in
providing support for older
equipment, especially systems with
minimal hardware.

SuSE Linux —

Debian Linux — A general purpose distribution that
has a good desktop set-up, but that

also supports older hardware.

Thereis noreasorwhyyouhaveto usethelatestLinux
distributiowheninstallingnachinestheonlytimethisis
a problemis whenyou are installinga serverthat is
connectedo the Internetpr mustbe secureln these
situationghe currentdistributionare requiredbecause
youneedthe latestsecuritypatchego prevenabuseof
the system.But in other cases,you can use older
distribution®©ftenyoucanpickolderinstallationgp for
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nothingvia LinuxUserGroupsAs showrnin the
table on OS requirementanost older Linux
distributionbave lowerhardwargequirements
than the comparafendowsystem.

Theothemproblemvithsomeolderdistributioris

thattheyrequirea littlemoreknowledgef Linux
systemsn orderto installand setthemup. An

examplés SlackwareinuxIf themachinean't
boota CD-ROMyouhaveto makea numbepf

(atleastthreeootfloppydisksdependingpon
thehardwareonfiguratiasf themachindt also
hasa verybasictext-meninstallatioprocess.
Somedistributionssuchas SuSELinux,have
verygooduser-friendipstallatioprogramsthe

problenwviththesesystemss alsothattheycan't
be used on older equipmenbecausethese
programsequirel8MBo 64MBof RAMin order
to copy lots of data into memory.

All Linuxdistributionisistaliin roughlythe same
way. The differentis usuallythe detailof the
programsisedto perfornthe installatioriviost
nowusea singleprogranto managénstallation.
Someboot into a Linux kernelrunningfrom
memorythat allowsyou to use standardutility
programdo set-upthe systemfor installation.
You then install the softwareusing another
programEvenso, basicrequirementsuchas
partitioningand formattingthe hard disks,
selecting network addresses and setting
passwordgequirethe sameconsiderationso
matter what distribution you use.

Upgrading memory

The limits of installationfor most Linux
distributionare easyto determineTheseare
usuallygiven in the installatiorguide, or in
'releasenotes'.Beforeattemptingo installyou
need to upgradethe systemto meet these
minimunievels. Thispresentsa problenwhen
using older computers.They nearly always
require substantial upgrading.

'286processaomachinefavenouse.Youcan't
install easilyusabld.inuxonthem andmostof
the parts such as the memory,is not
interchangeable with other machines.

'386 and early '486 machinesuse '30-pin’
memoryThesecomen 1 megabyte€ megabyte
and4 megabytpackaged hismakest possible
toassemblbetweedMBand16MBofRAMbut

Creating Boot Disks

Most Pentium-1 systems are able to boot directly from a
This simplifies installation because you just put in the CIj
hardware BIOS settings to '‘boot from CD', and the instal
process starts.

On older machines, all '386s and nearly all '486s, you ha
create a floppy disk from the installation CD. To do this y
a 'boot image' file. Conveniently these are around 1.44
(the same size as a floppy disk) in size. Usually the distr]
has a file such as 'README' or 'BOOTING' to tell you w
image to use.

CD-ROM.
D, set the
ation

ve to

ou need
negabytes
bution
nich disk

When you locate the right disk image you need a program to

create the floppy disk. But first, you must format the flop
use with MS-DOS. The reason for this is that if there is |
bad block on the floppy disk, this process will not work. 7
must be absolutely perfect before writing the boot floppy,
Also beware other unforeseen problems — such¥ésdsng
2000orXPto make boot disks. These don't use pure MS-
systems and so sometimes boot disk creation fails.

If you are usiigindowgou need a program c&IBWRITE
— usually supplied with the Linux distribution. Copy the p
and the disk image toviiedow€: drive and from the MS-L

prompt enter the command —
C:> rawrite a: bootdisk.img

This instructs Windows to write the image file 'bootdisk.i
floppy drive a:.

From Linux, you need to usédtemmmand. This transfers
image file from the CD to the floppy. You needn't mount
disk to do this. So, assuming that the path to your CD dr

‘fcdrom’, you would issue a command like —
dd if=/cdrom/boot/disk.img of=/dev/fd0

This copies the image file ffem)ihe CD (using whatever t
correct path/file name is) tathe) floppy drive (/dev/fd0).

You can then test the boot disk by booting a machine wi
may have to use this process more than once since son
distributions have more than one boot disk (some requir

by disk for
Ist one

"he floppy
data to it.

DOS file

Fogram
DOS

ng' to
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the floppy
ve is
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e

)

additional disks for kernel modules, like PCMCIA suppoiit on

laptops). When you have booted your machine with the
disk, installation with the CD-ROM drive should proceed
normal.

Note that there are other options too. Using boot floppie
initiate an installation over a local network (an 'NFS instd
the CD drive on another machine. This is useful when in
onto a machine that has no CD drive. However, it's a littl
technical because you must 'export' a CD (or better still

because only one disk is required) drive from a working

machine. It is also much slower. For those who have theg
set up SLIP or PPP via a serial port, it's even possible td
a serial port, although this will take many hours to compl

loppy
as

b you can
1I') using
stalling

E more
DVD
inux
ability to
instal via
ete!
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findingtMBpackagess difficulsoofternyouarerestricted
to8MB.Youcanget'stackergb creatdargetlockshut

thesearealsodifficulto find.Forthisreasortheseolder

machinearerestricteththeiruse Howevesomelinux-
basedapplicationdike the Smoothwaflrewallsystem,
can run on these older machines.

Older'486 machinesind earlyPentium-inachinesise
72-pirmemoryOrganising2-pinmemoryroma boxof
scrappedprackagesan be difficultbecausethereare
differentypesof packageln generalyou can create
memoryconfigurationsf between8MB and 64MB.
Enoughto installsome of the less demandind.inux
distributions.

SomeofthelaterPentium+hachinegsedl68-pilDRAM
memorypackages heséhavebeenhestandardntithe
developmemdf the later Pentium-Ill/Pentiumshétems
sothere'sa lotin circulatiofalthougltheearlyonework
moreslowly) Thesecomein blocksof 32MB,64MBor
128MBUsuallythereare twoor threeslots,so memory
configuratiorsf 64MBto 256MBmaybe easilyset up
(althouglksomeearlyPentiunmachineladlimitsonthe
amounbfmemoryhatcouldoeinstalled)lhesesystems
areideatoinstalsomeofthelargedistributionthatgive
the greatestfunctionalityon the desktop,because
installing lots of memory is easy and cheap.

Finallyyoushouldalwaydgryandinstalthemostmemory
possibleThememoryiguresn thetableearlierarethe
lowest practicalevelof memoryldeallyyoushoulchave
twice these figuresto get a comfortablespeed of
operationProvidinghatthe operatingystems ableto
addresghe memoryand use it, the extramemorywill
significantlgpeedup the executiorof largerprograms

because less information will be buffered onto disk.

Upgrading disk drives

Havingolvednemorgapacitproblemsye moveonto
hard disk space.For text-basednstallationssuch as
thoseusedforserverstheamounof diskspacerequired
isabouhalfthatofa graphicahstallatiotdowevegven
fora serverhavinga graphicahstallatioosanbe useful
as the graphicaltools simplifythe configuratiomnd
administratioof the serverfor less experiencetlinux
users.

A servewillalsoneedan minimunoneor twogigabytes
ofharddiskto allowthentobeusedorservingvebsites,
FTPfileuploadingstc.Desktopnstallationsyherausers
will be regularlyusingthe systemfor graphicsor work
processingnayneedmorethanthis.Soit'simportantio
ensurethat the disk capacityis enoughfor both the

installation and use of the system.

IDE drive configuration

Primary IDE Slot

Secondary IDE Slot

40-way IDE
ribbon cables

‘master’

Main hard drive
(/dev/hda)

'slave’

Drive (HD/CD)
(dev/hdb)

‘'master’

CD-ROM Drive
(dev/hdc)

‘slave’

Drive (HD/CD)
(dev/hdd)

MostPCs use 'Integratedrive ElectronicIDE)disk
drivegthemainalternative5CSljsn'tpopulaexcepin

oldservers)rhelDEsystenallowsiptofourdrivego be

connectetbthesystenfplusuptotwomorefloppyrives
on a single34-wayribboncable) Thesedrivesmaybe

hard disks, CD, CD/RW DVD or Zip drives.

Thedrivesare connectedia two cables- the 'primary’
and'secondaryDE cables- withtwodrivesper cable.
Smaljumpergentifghedrivesaseithethefirstmaster'
drive,or the secondslave'drive.Themainharddiskis
usuallyhe'primarynasterToallowthefastetransfeof
databetweerCDanddisk,CDROMsareusuallyonthe
'secondary’ cable and disk drives on the primary.

Mostoldcomputersomewitha harddiskthatis usually
toosmallandtoo slow.Thisdiskcanbe replacedavitha
largeiharddiskto increasstorageapacityAlternately,
seconcharddrivecanbe connectetb the systemThe
importarthingto getrightis thejumperconnector®hen
mixedonthesamecable pnemustbe setto masterthe
otherto slave.The positioningf the connectorsaries
betweerdifferentypesof drive.If the connectorsire
wrongt doesn'tausemajordamagebutthediskswon't
work (likewise if the cable is the wrong way around).

Machine®lderthanthe early Pentium-seriesdid not
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havea CD-ROMittedas standardso youmayhaveto
adda CD-ROMIrive.Sometimethisrequires littlere-
engineeringf the case.Desktowasesarefar hardeto
adapthantowercaseshecausaesktopsisuallyequire

AnIDEharddiskcanhaveup to four'primaryartitions'.
Eachof theseis readas a single'drive’.Oneof these
primaryartitionsnayin turnbe configureds an special
partition,to allow more 'extended'partitionsto be

special brackets to hold the CD drive in the drive bay.configuredithint. Theprimaryartitionarenumbered

If installingpne or twoextradrivesyoumayhaveto get
somenewribborcablesTheoldcablanayonlyhaveone
connector,or there may only one cable with two
connector&henyouneedtwocablesandthree(theold
drive a newdrive anda CDdrive)Youmayhaveto get
someésplittertablegorthepowerconnectorigthereare

to 4. Evenif allof the primanypartitionarenotused the
extended partitions are numbered from 5.

Ona smallsystemyou mayonlyconfigureéwoor three
partitionButfor systemsvhereyouneedbettersecurity
or reliabilityyoumightset-upfive or six. Theboxabove
liststhe systermdirectoriesvhichare commonlget up.

not enough power plugs available from the power suppie'mounpoint—thenameofthedirectory-is thelabel

Theaimshouldbe to createenoughdiskspaceto store
the operatingsystem,and have enoughspace disk

storagdorthedatathatneedgo bestorednthesystem.
Andalthougha CD driveisn'tessentiato installLinux,
upgradinghe CD ensureghat the systeminstallsand

works far faster.

Partitioning the hard disks

Unlikewindowsystemsthe operatingystermeednot
be storedwhollyon onediskdrive.Youcanspreadhe
differentlirectoriesf the Linuxsystenovertwoor three
disk drivesif necessaryAlternatelysomeversionsof
LinuxJikeSlackwareZipSlackcanevenbestorecbna

thatyouapplyto the partitionThe'devicehameof the
partitioris the nameof the diskdriveplusthe partition
numberSo if you set up the 'root'partitioras the first
partitionthatwillbe/dev/hdal , andnext(e.g.swap)
willbe/dev/hda2 ,andsoon.Youneedokeepanote
ofthesebecausdateronyou'llhaveto usebothofthese
identitiesvhenperformingystenmaintenancg@ut,if in
doubt, the filetc/fstab contains the details).

Linuxrequireswo partitiongo be created- the ‘root'

partitionand the swappartitionAll otherpartitionsre

optionaland if not createdwill be set up as ordinary
directories within the root partition.

The'rootpartitiorshouldebigenougho holdthesizeof

single removable Zip disk and booted when required.theinstallatiomlusaboutl0%to 20%extraspaceto hold

Oneofthefirsttaskswheninstallinginydistributiois to
createa partitioningchemdortheharddisk(s)Although
differendistributionbavedifferenfookingsystemdor
this,fundamentaliys the sameprocessYoutakeyour
availabléarddiskspaceanddividdt upto meetdifferent
needs.Somesystemfferyouan automatedtheansof
doingthis.Buton oldercomputersyherediskspaceis

the logs and otherfiles generateds part of ordinary
systenoperationTheswappatrtitions usuallysetto be
twice the size of the systemRAM. At its simplest,
partitioningequireshatyousubtractwicethesizeofthe
RAMromthetotalharddisksize setuptherootdirectory
to be that size, and set the rest as a swap partition.

Yousetup otherpartitiongor reasonof simplifyinghe

short, you usually need to control how space is allocatgeratiorof the systemor to improvereliabilityMost

Linux directories that are often set-up as partitions

name ID use

/ 'root' directory  The base of the Linux file system — any directories not defined within their qwn partitio
will be located within the root paftitismpartition is mandatory

{swap} swap space Use by the Linux system to store data swapped out of memory — helps the system wol
betterThis partition is mandatory

up process. Useful of you regularly change the way the machine boots.

/home home directory  This is where the home directories for the user accounts are located. Setting this up
allows user data to be separated from the root partition, improving security/reliability.

Ivar ‘'variable' directoryThis is where the system stores and utilises data. Log files, print spools and other forn
of variable data are stored here. Like /home, set up improve security/reliability.
/boot booting directory Contains the information and boot images that Linux uses during the initial ystem stal
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« Ext3is the journalling version of Ext2. Ext3 takes care
to journal the file system reliably. Although this makes it

Thetablebelowliststhemaximurfile sizeandtotalfile slower than other journalling file systems, it's more

systentapacityf differenfile systemNotethatmost reliable.

file systems can be 'tuned' to improve storage capacity oReiser FS'structure gives better disk space

Linux File System Capacity

commonlya /home partitionis createdto limit a
particulaareaof harddiskto systenuserslf a userkept
fillingtheir homedirectonthey couldtake all the free
space from the Linux systemcausingit to crash.
Restrictinthemto a 'homepatrtitiorensureghatuser's
can'tadverselympacthewholefile systemThe/var
partitiowontainsystendatathatis changingontinually,
andsois segregateth allowbettersecurityOncel/var
and /home havebeentakenout of root, what'sleft
shouldn'thangéehardlyat all. Thisallowsbettersecurity
on systemdike web serverssincechangedo the root
system are easier to detect.

Thenextmatterto decidds howto formathe partitions.
Swappartitionswustbeformatteds 'swappartition8But
therearea numbenof otheffilesystemshatcanbe used
withothempartitionsThemaincontendemsre'Ext2',Ext3'
and'Reiser(seetableabove)althougtihereare many
otherfile systemghatcanbe usedwithLinuxsystems.
Themaindifferencantroducedvertheleastyearor so,
is betweerjournallingind'non-journallirfde systemdf
you switchoff withoutshuttingdownthe computewvill

check the entire file system for errors when you reboolthg

a journallingle systenkeepsnoteson whicHilesarein
useat anytime.Thismeanghatwhenrestartingftera
crash/powéailureit doesn'theckheentirefile system,
onlythosefilesthatwerein use.Thissignificantispeeds
up the reboot time.

The main file systems are listed in the table above:

performance. utilisation, but it doesn't journal fully. This makes it
L : faster to use, but it's journalling isn't fully reliable
Sl e although this is due to be fixed in future versions
File system limit, GB  limit, GB (although this is du ixed in future versions).
Ext2/Ext3 with 1kB blocks 16 2.048 How you selected the file systems you use is up to you. Or
_ oldmachinewithlitttememorgandharddiskExtzhasthe
Ext2/Ext3 with 2kB blocks 256 8,192 advantagef beinglessresourcéiungryWherethereis
Ext2/Ext3 with 4kB blocks 2,048 16,384 no so muchproblenwithRAManddiskspace Ext3or
Reiser ES 3.5 4 16,384 Reisemgivethe advantagef fastrebootingf youdon't
shut down properly.
Resier FS 3.6 1.073 x ®0 16,384

Software selection

Thelastbigdecisionn theinstallatiors whatto install.
Whatis cruciahereis the availableliskspace andthe
design of the programs that you install.

Mostdistributionallowyou to selectwhatsoftwards
installedThisis eitherorganiseas 'packagegroups—
like KDEprogramsGnomeprogramsr Games- or you
selectindividuaprogranpackagesopr both. Whatyou
haveto watchhereis thatclickingon a packagegroup
maysuddenlgat largequantitie®f youravailablealisk
space.In thesesituationsyou may have to deselect
anothepackag@rouppr selecthe packaggroupand
thenwithgreatcaremanuallyemoveéndividugbrograms
if the installation systems allows you to do it.

In generalif youareinstallinga smallserverthingdike
gamesindmultimediprogramarenotrequireed- soyou
candeselecthesegroupsTheprobleniorinexperience
Linuxusersinstallingerverds thatit can be usefulto
havea graphicahterfacéo managehesystemSoyou
mightchooseo installonedesktopandthendeseleca
largenumbenf the programsvithinthatgroupyoudon't
need in order to conserve disk space.

lé)ttherthingto be awareof is that the programs
themselvesnay make additionademanddor space.
Someprogramdikethe officesuitesStarOfficeor Open
Office requirdargequantitie®f memoryto work(Star
Officerequire82 megabytesf freeRAM)If you'veonly
a smallmounbdfmemoryhere'siopointnstallinghese
programgJsealessdemandingrogramikeAbiWordr

. Ext2 the 'second extended file system’, was the méﬁ)fﬂce But the main problemare the librariesthat

Linux file system since Linux's early development.
isn't journalling, but for this reason uses less mem
and disk space, and is better suited to older/slowetg

computers.

Qtrogramsequireto work. Ghomerogramsisethe GTK

&rgphicsﬁbraryKDEuseth Programghatuseneither

Eor Gnomemayalsousetheirowngraphicdlbraries.
ewaravhenselectingdditiongbrogrambecausehey
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mayrequirenorediskspacehantheyactuallytate This
is becausethe 'dependenciethey createwill require
additional programs and libraries to be installed.

Installatiors a matteof practiceThemoreyoudoit,and
use the systemsyou install,the moreexperiencgou'll
gain abouthow differentprogramgun underdifferent
systenconditiong-or beginnersnlessyou'vea good
reasomot to, packagegroupsare an easywayto get
startedForthosewitha littlemoreexperiencejoucan
experiment by manipulating different program packagd

Inanycase mostistributiortedaymanag@rogramas
'packagesiikeRedHat/SuSEBPMpackagedebians
DEB packagesor Slackware's?KG packages.This
makesit far easierto add and removeprogramsfter
installatiomathethanhavingo jugglesystenresources
duringthe installatiorprocess.The only problemwith
installingackageafterinstallatiors thatit canbeharder
toworkoutallthedependencigiseprogranmas,andfind
where all those libraries are to install them.

Conclusion

Thisrepordoesn'try andtellyouhowto upgradenold
computerThat'snotit's purposeandin anycasethere
are plentyof booksandwebsitesto tell youhowto do
that. It also doesn'tadvocateany particularLinux
distributiorhata matteifor yourownjudgemengiven
the needsof the tasksyou needto performand the
restrictions of the system that you are installing on.

Whatwe hope we conveyis that the designof the
installatiofis crucialto whethethe computewill work
well,poorlypr at all. Theissueswe outlineherearethe
mostcriticaln relatiorio settingupa systen{proprietary-
or Linux-basegndby addressinthemyouimprovehe
chances of getting a good, usable computer system.

OthereportsievelopeblytheSalvag&erveprojecill
lookat otheraspectf developingashtech.systems.
You will probablyfind that other aspectsof system
installationgspeciallyhow you set-upnetworkingare
answereththeseothemreportsFormoreinformatioypou
shoulcconsultheSalvagé&erveProjecivebsiteasthis
willbe incrementallypdatedvithnewinformatioas the
project develops.

Further Information

Salvage Server Project:

To keep up-to-date go to the web site:
Salvage Server Projelttp://www.fraw.org.uk/ssp

Gnu/Linux:

For more general links on distributions and Gnu/lj
the main Linux web sites:

Linux Online http://www.linux.org/

Linux Documentatidmttp://www.linuxdoc.org/
Linux Links http://www.linuxlinks.com/
GNU Project http://www.gnu.org/

Linux Newbie http://www.linuxnewbie.org/

Linux Distributions:

Every distribution has books and masses of onlin
documentation associated with it. For more inforn
see the relevant web site:

Debian http://debian.org/

Mandrake http://www.linux-mandrake.(
Red Hat http://www.redhat.com/
Slackware http://www.slackware.com/
SuSE http://www.suse.de/

Useful books:
Linux in a NutshelD'Reilly Press):

inux, see

a)

hation

om/

Essentially this book is just a collection of the 'magn' pages,

detailing how you use all the various Linux comm
as it's in a book, it doesn't matter that you're com
doesn't work — you can still find out what to do. C
around £25/US$35.

Upgrading and Repairing PCs (Linux Ed{QUE):

As good as all those other book on repairing and
upgrading PCs, but this one specifically looks at t
hardware issues in relation to the use of Gnu/Lint
around £44/US$60.

Linux for Dummig¢DG Books):

Ands. But
buter
DSt

he
X. Costs

Feeling stupid and insecure? — try this. Whilst go¢d on

basics of client installation, it doesn't do much on

Servers.

wholly produced using the Gnu/Linux operating system and free software.

The Salvage Server Project has been developed by the Free Range Network to promote the use of redundant IT equipment as a resource for community
campaigning organisations. This report has been produced to support the work of the project, and is made freely available to encourage the objectives of
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