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COMPUTERSTUDIES
FORM1SIMPLIFIEDNOTES

(MrIsabokeMicah0714497530)

INTRODUCTIONTOCOMPUTERS

This chapterintroduces the studentto whata computeris,classifies
computers into differentcategories,compares the differentclasses of
computersandalsointroducesthekeyboardasabasicinputdevice.

1.1Definitionofacomputer
1.2Classificationofcomputers
1.2.1 Physicalsize
1.2.2 Thewaytheyprocessdata
1.2.3 Bypurpose
1.2.4 Byuse
1.3AcquisitionofKeyboardskills
1.3.1 Layoutofkeyboard
1.3.2 Summary
1.3.3 Questions

1.1 DEFINITIONOFACOMPUTER

BeforeweattempttodefineaComputer,thereareanumberofassociatedterminologies
thatthelearnerneedstoknowbeforehand.Theseare:Data,Information,andPrograms.

Dataisthenamegiventofacts.Forexample,inaschool,thenumberofstudentsinaclass,
thenumberofteachers,namesofstudents,thenameofcustomersinabusiness.
Informationisresultfrom processeddata.Forexampleaddingsomenumericalvalueslike
thenumbers14and17intothecomputerwillgiveyoutheresultof31.Thelateris
informationyourequired.Informationcanbedefinedasdatacomputedintoamoreuseful
form thanrawform.

Program isaseriesofinstructionswritteninthelanguageofthecomputerforthem to
obeyandperform specifictasksasoutlinedbytheinstructions.

AComputercanthereforebedefinedas“anelectronicmachinethattakesindata(facts)
intherawform,processesthedatatogiveoutinanotherform calledinformation”.

Whenacomputerisfedwithdata,itpassesthroughfourbasicstepsbeforethedatacan
bedisplaced;
(i) InputProcess–theuserwilltypethedatafrom saythekeyboard(tobeintroduced

laterinthechapter)andthecomputerwillacceptthedameandstorewithinit.



isabokemicah@gmail.com

0714497530 2

(ii) StorageProcess–thedatathatisfedintothecomputeratthesametimeisheld,
evenduringthetimeofprocessingandafterprocessing;itcanfurtherbestoredfor
furtherreference.Thesedataareheldincomputermemory.

(iii) Processing–thecomputerwillmanipulatethedataheldwithinittoamoreuseful
form –results(information).

(iv) OutputProcess–theuserisgiventheinformationhedesired.

Thefourbasicprocessescanbesummarizedinthefollowingwaybylookingatthesame
termsofinformationprocessingcycle.
Organizingdataforprocessing–togetqualityresults(information)youmusthavequality
datato startwith.Unreliableoriginaldatageneratesunreliableresults.Ifyougivea
computergarbage,yougetgarbageinreturn.ItscalledGIGO–GarbageIn–GarbageOut.

InformationProcessingCycle-InformationProcessingCycleincludesaseriesofstepsfor
transformingdataintomeaningfulinformationforpeople.

A cycleisdefinedasasequenceofactivitiesperformedinanorderthatitproduces
expectedandmeaningfulresults.

AProcessingCycleisrepeated,itmeans,ifthesameresourcesareusedinthesameway,
thesameoutcomewillresult.Thestandardcyclefollowedtoprocessdataanddeliver
informationcomprisesof4majorfunctions:
(i) InputFunction-theinputfunctiongathersandcollectsstoreddataitemsandenter

them intothesystem forprocessing.Inputcancomefrom manysources,forexample
from fileskeptintheoffice,bankinginstitutionsandaccounts.

(ii) StorageFunction–thisfunctionallowstheusertostoredatabeingprocessedinthe
memoryofthecomputeraswellastostoretheinformationforfutureuse.

(iii) ProcessingFunction–thedesiredoperationbytheuseriscarriedoutonthedata
keyedinandstoredinthememorysoastoturnitintomeaningfulinformation.

(iv) OutputFunction–thedatastoredisprocessedandthenoutputintofiles,printedas
hardcopiesordisplayedonthescreenfortheuser.

Note:Foranyinformationprocessingsystem torunsmoothlyonaday-to-daybasis,the
processingactivitiesmustbeorganized.A system haslittleworkifitprovideshelpful
informationononedayanduselessinformationthenextday.Outputshouldbeusefulthe
firsttimeandeverytimeforthesystem.

1.2 CLASSIFICATIONOFCOMPUTERS

Therearefourbasicwaysbywhichcomputerscanbeclassified:
(i) Physicalsizei.ehowlargethecomputeris.
(ii) Bythewaytheyprocessdata
(iii) Bypurpose
(iv) Byuse

1.2.1 PhysicalSize
Thefollowingcomputersystemsarecategorizedbyhowlargetheyare:
a)MonsterComputer

Sometimes itis referred to as Supercomputers orMaxicomputers.These are



isabokemicah@gmail.com

0714497530 3

computerofenormouspowerandareverylargeinsize.Itsinstallationrequiresspecial
floorstocarryitsweightsanditalsoneedsspecialplumbingtocarryafluidknownas
fluorocarbonneededtocoolit.

Oneuniquefeatureofmaxicomputersisthatwhenyoupurchaseit,thepurchaseprice
willincludetheservicesof2permanentengineerstomaintainitforever.Theyaretypically
used forscientific research and militaryapplications,petroleum engineering,nuclear
physicsandmeteorology.

ExamplesofmonstercomputersincludeCYBERandCRAYcomputers.Forexample,the
wholeglobeneedsonlyonemonstercomputertoforecastweatheratonce.
b) MainframeComputers

Mainframecomputersaresecondinsizetomonstercomputers.Thesecomputers
perform moredataprocessingworkthananyothertypeofcomputers.Forthisreasonthey
form alargeportionofinstallationinmostorganization.

As does the monstercomputers,mainframe computers also have some special
requirements,forthereason,theyarehousedinspecialroomsbroughtaboutbythe
specialpowerthattheypossestogetherwithenvironmentalcontrolrequirements.

Mainframecomputerscanbeusedbymorethanonepersonatatimesincetheycan
supporta large network ofothercomputers organizations thatemploy mainframe
computersalongsideothercomputersarebanks,governmentagencies,commercialand
industrialagencies.
c) Minicomputer

AlsocalledMedium sizedcomputers.Thesecomputerscomparedtomainframeare
smaller,slowerandlessexpensive.

Aminicomputerhasanadvantageovertheprevioustwointhesensethatitdoesnot
have anyspecialpowerorenvironmentalcontrolrequirements.Forthis reason,the
medium sizedcomputercanalwaysbelocatedanywherewithintheorganization.

Minicomputerscandotheworkthatthemainframedoesbutonasmallscale.

d) Microcomputers
Ofthetypesofcomputers,microcomputersaretheslowest.However,theycounteract

thisdisadvantagebecausetheyareeasytouseandthecostofpurchaseisalsolow.
Amicrocomputergetsitsnamefrom thefactthatitsmaincomputingcomponent,the

microprocessor(tobeintroducedlater)islocatedinoneintegratedcircuit(IC)orwhatwe
callaChip.Microcomputersfitnicelyondesktops,forthatreasontheyaresometimes
knownasDesktopComputers.TheyarealsoreferredtoasPersonalComputerssince
manyindividualspurchasethem forpersonaluse.

1.2.2 Typeofdataprocessed
Classificationofcomputersbythewaytheyprocessdatafallsinto2maintypeswith

thethirdbeingacombinationofthetwo:
(i)Analogand (ii)DigitalComputers
(iii)Hybrid
(i)AnalogComputers

These computers process data thatvarycontinuously,forexample variations in
temperature,amountofcurrentflowingthroughanelectricalconductorandsoon.Theflow
ofsuchdataisintheform ofwavelikemovementi.e.notpredictable.Suchcomputersare
usedforawidevarietyofindustrialandscientificapplicationsthatrequiretheprocessing
ofdatathataremeasuredcontinuously.

Inconclusion,wesaythatanalogcomputersmeasurethings.
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(ii) DigitalComputers
Asopposedtoanalogcomputers,thesetypecountthings.Datapassedtoadigital

computerisusuallyoperatedoninstepsi.e.form ofdiscretenumbers,0,1,2,3,(adiscrete
operation).Itislikecountingonone’sfingers(1,2,3,4…).Mostcomputersinusetodayare
digital.Thisisbecausetherearemorecountingapplicationsthanthereareapplications
thanthereareapplicationsthatrequirecontinuousmeasurements.
(iii) HybridComputers

Thesecomputerspossessfeaturesofbothdigitalandanalogcomputersmeaning
bothcountingandmeasurementoperationsinonecomputer.

1.2.3 ByPurpose
Classificationbypurposefallsinto2categories:

a) SpecialPurposeComputers
Thesearecomputersthataresingletaskoriented.Inotherwords,theyaredesigned

tosolveonlyaparticulartypeofproblem.Examplesincludeembeddedcomputersinour
commondigitalwatches.
b) GeneralPurposeComputers

Thesearecomputersthatcanperform avastnumberofoperationsorsolveproblems
ofdifferentvarieties.Mostofthecomputersinusetodayaregeneralpurpose.However,it
iswiseto notethatgeneral-purposecomputerscanalwaysbeadapted withspecial
programstodoajobspecifiedhencebecomingspecialpurposecomputer.
c)EmbeddedComputers

Thesearecomputersattachedtoothercomputersthathelpinoperatingthem.E.g.
computersembeddedinlifts,petrolpumps,digitalwatchesandsoon.

1.2.4 ByUse
Itisworthynotingthatwecategorizethesecomputersaccordingtowhatitisusedfor

andwhenitisused.Underthiscategory,thelistisendless.Forthisreasonwewilllimit
ourselvestoonlyfivemaintypes.

(i) PersonalComputersorDesktopComputers
ThesearealsoknownasMicrocomputers.Theygettheirnamefrom thefactthattheyfit
nicelyonthedesktop.Theycanalsobeusedonthedeskintheofficeenvironmentorfor
personaluseathome.
(ii)HomebasedComputers

Thesecomputersarethosedesignedtobeusedathome.Anindividualmayinstallonly
gamesprogram initorawordprocessortoenablethem writeletters,stillsomewould
installaccountingpackagestoenablethem budgetandcontroltheirfinancesathome.
(iii)LaptopComputers

Thesecomputersgettheirnamefrom thefactthatyoucanplacethem onyourlaps
whileusing.Theyareverysmallcomputersthathavethestructureofabriefcasei.e.you
openandclosethesameway.Thesehaveakeyboardattachedtothem andaflatscreen
togetherwithamouseballandchargeablebatteries.Thismeansthatyoucanusethem in
theruralareaswheretheisnoelectricity.

Laptopcomputersalsohaveports(smallslots)throughwhichyoucanattachan
externalkeyboard,mouseorexternaldrivelikedriveA:.

1.3 ACQUISITIONOFKEYBOARDSKILLS
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Therearemanywaystoenterdataintothecomputer.However,keyboardstillremains
thepredominantinputdeviceforthemanyusers.

A computerskeyboard isused much likea typewriterkeyboard.A keyboard has
alphabetic,numeric,andspecialcharactersfoundonatypewriter.Theonlydifferenceis
thatdatakeyedin,isrecordedinthecomputersystems’datacodingschemeandisstored
inthememory.Thetraditionalformatofacomputerorterminalkeyboardfollowsthe
organizationprescribedbythetypewriterkeyboard.ThisisknownasQWENTYkeyboard
becauseofthesequenceofthesixlettersontheupperleftcornerofthealphabetposition
ofthetypewriterkeyboard.

1.3.1 LayoutofKeyboardandFunctionsofKeys
Atypicalkeyboardtakestheform ofanormaltypewriterkeyboard.Akeyboardusually

hasstandardkeys;thatislettersofthealphabetplusspecialcharacterse.g.?,‘,@ e.t.c.
Inadditiontothestandardkeys,onefindsanumerickeypadwhichisessentialfor

applicationsthatrequireentryoflargeamountsofnumericalinformation.
FunctionKeysareidentifiedasF1throughF12,theycanbeprogrammedtoeasethe

workoffrequentlyusedoperations.Cursorcontrolkeysofdirectionkeys ( )the
oneswitharrows,movethecursorontheCRT(screen).

Otherspecialkeysinclude:Deletekeysandbackspacekeyswhichdeletescharacters.
Deletekeydeletesacharacterthatisinfrontofthecursorwhereasbackspacekeydelete
charactersbeforethecursor.Insertkeywillinsertcharactersfrom text.Otherse.ghome
keywilltakeyoutothetopofthedocumentandendkeytotheendofthedocument.

Computerkeyboardemployoneormorecontrolkeys.Controlworksjustliketheshift
keyonakeyboardinthattheycauseotherkeystoperform functionsdifferentfrom their
normaloperations.Example,ifyouholdshiftkeydownandpresstheletter“e”,yougeta
differentcharacter“E”.Holdingdownthecontrolkeywhileyoupressanyoftheotherkeys
causesstillanothercharactertobesenttomemory.

Likethecontrolkeys,theescapekeyisusedtocauseotherkeystoperform special
functions.Unlikethecontrolkeys,however,itisnothelddownwhilepressinganotherkey.
Oncesendingasignaltothecomputersystem,forthatpurpose.Ifyoupressanotherkey
followingEscape,itwillcausethecomputertoexecuteafunctionestablishedbythe
program inuse.

Fig.1.3.1LayoutoftheKeyboard
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1.3.2 SUMMARY

 Acomputerisadevicethattakesdatainoneform andprocessesittogiveoutin
anotherform calledinformation.

 Dataisthenamegiventofacts.

 Informationisprocesseddata.

 Program isasetofinstructionswritteninthelanguageofthecomputerindicatingwhat
thecomputeristoperform.

 4basicfunctionsofacomputer:Input,Storage,ProcessingandOutput.

 Computerscanbeclassifiedby:Size,Thewaytheyprocessdata,ByPurposeandby
use.

 Typicalkeyboardisthesameasatypewriterkeyboard,has:standardkeys,Numeric
Keypad,Functionkeys,CursorControlkeysorDirectionkeys,ControlKeys,Alternate
keys,Escapekeyse.t.c.

1.3.3 QUESTIONS:

i.DefineaComputer.

ii.DifferentiatebetweenDataandInformation.
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iii.WhatisaComputerProgram.

iv.Whatarethe4basicfunctionsaComputerwillperform ondata.

v.Discussindetailhowcomputerscanbeclassified.

vi.Discussthelayoutofatypicalkeyboardandfunctionsofthedifferentkeys.

CHAPTER2

COMPUTERCOMPONENTS

Thischapterintroducesthestudenttothecomputerhardwaresystem.Attheendofthe
chapter,thestudentshouldbeableto:differentiatebetweenhardwareandsoftware,
identifytheelementsofacomputersystems’hardware,explainthefunctionalorganization
oftheelementsofacomputersystem,describethecentralprocessingunit,describerthe
typesofinputandoutputdevices,describethetypesofsecondarystoragedevicesand
mediaandfinallybeabletodistinguishbetweensystem softwareandapplicationsoftware.

2.1 DiagrammaticRepresentationofDivisions
ofaComputerSystem.

2.2 DistinctionbetweenHardwareandSoftware.
2.3 TheCompleteComputerSystem.
2.4 ElementsofaComputerHardwareSystem.
2.5 FunctionalOrganizationoftheElements

ofaComputerSystem.
2.6 DescriptionofCentralProcessingUnit.
2.7 DescriptionoftypesofInputDevices.
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2.8 DescriptionoftypesofOutputDevices.
2.9 DescriptionoftypesofSecondary

StorageDevicesandMedia.
2.9.1DistinctionbetweenSystem Software

andApplicationSoftware.
2.9.2Summary.
2.9.3Questions.

2.1 DIAGRAMMATICREPRESENTATIONOFDIVISIONSOFACOMPUTER
Thefollowingdiagram showsthebasicphysicalcomputerbreakdownthatwillserveasa
referencethroughoutthechapter.

KEY:
C.P.U - CentralProcessingUnit

A.L.U - ArithmeticLogicUnit

DOS - DiskOperatingSystem

Fig.2.1

Fig.2.1
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ROM - ReadOnlyMemory

RAM - Random AccessMemory

DBMS- DataBaseManagementSystem

2.2 DISTINCTIONBETWEENHARDWAREANDSOFTWARE

AComputerhardwarefrom thesimplestpointofviewisthephysicalortangiblepartsof
acomputerwhereassoftwarearetheintangiblepartsthathelpthecomputertodoitstask.
From a technicalstand point,the following are the valid definitions and hence the
distinctionbetweenthetwoterms.
A hardware is a name thatdescribes allthe electronic,electricaland mechanical
componentsofacomputertogetherwithitsperipheraldevices.
Asoftwareisthenamethatdescribesalltheprogramsthatareusedtorunthecomputer
ordoaspecifictasktogetherwithitsdocumentation.

Explanationoftheterms
Peripheraldevicesreferredtoaboveare:inputdevicese.gkeyboard,mouseoroutput
devicese.gmonitor,printer.Thesearedevicesthatareusedattheperipheryorattheside
oralongsidethecomputer.
Documentationrefersto,initssimplestform,themanualthathelpstheusertoknowhow
thedifferentpartsofthesoftwarework,how toinstallit,uninstall,troubleshootorasa
referencebook.Thedefinitionofsoftwareisnotcompleteuntildocumentationisincluded.

2.3 THECOMPLETECOMPUTERSYSTEM

Becauseoftherecentadvancesinhardwaretechnology,peoplehavethoughtof
computersashardwaredevicesonly.Thisisfarfrom thetruth.Thefactis,thehardwareis
onlyonepartofthecompletesystem.Withoutprogramstotellthecomputerwhattodo,
theyremainimmobileandunproductive,justlikeanautomobilewithoutfuel.

Acomputersystem isthereforedefinedasacombinationofhardwaredevicesand
programsassembledtoaccomplishspecifictasks.Thebroadcategoriesofprogramsare
oftenemployedbycomputer’soperation.Onecategoryofprogram isknownasOperating
system.Asthenamesuggests,theoperatingsystem controlsthebasicaspectsofthe
computer’soperation.Itisthedriverofthecomputer.

TheothercategoryconsistsoftheApplicationprogram whichinstructsthecomputer
to perform thoseproceduresnecessaryto getsomejobsdone; forexampleWord-
processing,Accountingprograms;asagroupareoftencalledSoftware.Therefore,the
threecomponentsofacompletecomputersystem are:Hardware,theOperatingSystem
andApplicationSoftware.Thefollowingdiagram (fig.2.3)showstherelationshipbetween
thesethreecomponents.
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Fig.2.3

2.4 ELEMENTSOFACOMPUTERHARDWARESYSTEM

Thehardwarecomponentsofacomputersystem consistofasetofinterconnected
electronic and mechanicaldevices.Allcomputing machines be ita calculator,a
microcomputeroramainframehasthesameparts.

Thepartsofahardwaresystem are:Inputdevicese.gKeyboard,Outputdevicese.g
Monitor,PrinterandtheCentralProcessingUnitwhichcomprisesofControlUnit(CU)and
theArithmeticLogicUnit(ALU)andMemory.

Thefigure2.5showsthepartsofacomputerhardwaresystem.
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Fig.2.5:ComponentsofaComputerHardwareSystem

2.5 FunctionalOrganizationoftheElementsofaComputerSystem

Fig.2.6belowshowsthemajorphysicalcomponentsofacomputersystem
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Fig.2.6

2.6 DESCRIPTIONOFTHECENTRALPROCESSINGUNIT

TheCentralProcessingUnitisthemaincomponentofacomputerhardwaresystem.
ItisusuallyreferredtoastheCPU.Itconsistsofthreeparts.ThemainpartoftheCPUis
thememoryorprimarystorage,wheredatabeingprocessedandtheprogramscontrolling
thecomputerarecontained.

ArithmeticLogicUnitformsthesecondpartoftheCPU.TheALU performsthe
calculationsandmakescomparisonsbetweenunitsofdata.Thelastcomponentisthe
ControlUnit(CU),theworkofwhichistocontroltheoperationsofthehardwarefor
examplebyissuingcommandstoallelementsofthecomputerasperthedictationsof
memory.(e.gfrom theinputdevicestomemory,from memorytooutputdevices,etc).

TheCentralProcessingUnitdeterminesthepowerofacomputerhardwaresystem
whichisdescribedintermsof:
(i) SizeofMemory,whichismeasuredbythenumberofcharactersofdataitcanstore
(ii) SpeedoftheControlandArithmeticLogicUnit,whichismeasuredinmillionsof

DiskDrive
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instructionspersecond(MIPS).
Theworkofthevariousinputdevicessuchasterminalkeyboard,diskstorageunits

andtapestorageunitsistosenddataintotheCPU,whereastheworkoftheoutputdevices
suchasprinters,visualdisplayunits,diskandtapeunitsistogiveouttheresultsfrom the
processingoperations.

TheCentralProcessingUnitalso“houses”Registers.Thelatterisasmallpartinthe
CPUthatholdsdatabeforeprocessingorprobablyafter.Theystoredatatobeprocessed
andthereafterpartialresults.Registersareofdifferentkindsperformingdifferentfunctions:
(i) OrdinaryCounterRegister(OC)–Thisregisteraddressesthenextinstructiontobe

expectedorwecouldsayitcontainstheaddressesofthenextinstructiontobe
executed.

(ii) Instruction Register(IR)– This registercontains the actualinstruction under
execution.

(iii) AccumulatorRegister–Thisregisterstoresdatatobeprocessedortheresultsofa
partialexecution.

Theprocessorcommunicateswiththemainmemorythrough2registers:
(a) MemoryAddressRegister(MAR)
(b) DataAddressRegister(DAR)

Whenreadingawordfrom thememory,theCPUstorestheaddressofthatwordin
MARandsendsareadsignaltoamainmemory.Afteronememorycycle,thevalueofthe
wordisinDARfrom wheretheCPUwillsearchforit.

Whenreadingaword,theCPUstoresinMARtheaddressofwherethewriteoperation
willtakeplace.ThevaluetobewrittenwillbestoredintheDARandthenitsendsthewrite
signaltothememory.

ExecutionofanInstruction
Theexecutionofaninstructionofthecentralprocessingunitisperformedthroughthe
followingsteps:
(i) Storage ofthe nextinstruction to be executed from the main memoryto the

instructionregister(IR);
(ii) ModificationofthecontentsoftheOCregisterstheaddressofthenextinstruction;
(iii) Recordingoftheinstructionrecentlystored;
(iv) Localizationofthedataneededbytheinstructionsinthememory;
(v) StorageofdataifnecessaryintotheinternalregistersoftheCPU generallythe

accumulator;
(vi) Executionoftheinstruction;
(vii)Storageoftheresultsintheappropriateplace;
(viii)Returntostep(i)fortheexecutionofthenextinstruction.

TheProcessor
TheControlandArithmetic/LogicUnitsareusuallyconsideredasahardwaredevice

separatefrom thememory.Thisisbecausethesizeofthememorymayvaryindependently
from theControlandArithmetic/LogicUnits.Asseparatedevicestheyareknownas
Processor.

Processorsusedinmicrocomputersareknownasmicroprocessors(refertochapter
1),butconceptuallytheyarethesameprocessorsfoundinlargercomputersystems.

Memory
Acomputer’smemorystoresdatabefore,duringandafterprocessingaswellasthe
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applicationprogram inuseatthetime.Thesedataarestoredincellsofthememory.Each
memorycellcontainsonebyteofdata(abyte=8characters:acharacterissayaletterof
thealphabet,oranumber).Therefore,onecellwillcontaineightcharacterscalledabyte.

Thesizeofthecomputermemoryismeasuredintermsof“Kilobytes”or“Megabytes”
or“Gigabytes”.Since“Kilo”standsfor1,000and“Mega”for1,000,000,computermemoryis
measuredbythethousandsormillionsofbytesthatcanbestoredinmemoryatonetime.

Incomputerusage,theprefix“Kilo”actuallystandsfor1024bytesand“Mega”for
1,048,576bytes(explanationlaterinform 2–Numbersystems).

ComputermemoryissometimesknownasPrimarymemoryStorage,MainMemory
andRAM (Random AccessMemory).

PrimaryMemory
PrimarystorageorRAM isthecomputer’sworkingbench.Alldatatobeprocessed

mustfirstberecordedinitandalloutputofresultsdrawsdatafrom it.Primarystoragehas
2crucialcharacteristics.Thefirstisthatdatacanonlybestoredtemporarily,andtwo,it
cannotstoreagreatdealofdata.

SecondaryStorage
Thesecharacteristicsofprimarystoragegiverisetotherequirementstostorelarge

quantitiesofdatainmachinereadableform thatcanbefedintoRAM insmallsegmentsfor
processing.Unitsthatdothisarecalledsecondarystoragedevicesalsoreferredtoas
AuxiliaryStorageorBackingStorage.(Descriptionofthesedeviceslatterinthechapter).

Thetwomostprevalentofthesearedisksandmagnetictapes.Thesemediaofferthe
abilitytostoredataoffline,meaningthatdatacanbeprocessedfrom timetotimebythe
computersystem andarenotstoredpermanentlyaspartofthehardwareconfiguration.
Whenneeded,theyaremountedondatareadingandwritingdevice,calleddrops,as
requiredbytheirapplicationprograms.
(i) Theprocessorreceivesdatafrom mainstorage,performsoperationsonthem,then

theresultisgivenbacktothesame.
(ii) Datathengoestothemainmemorycomesfrom inputdevicesorsecondarydevices,

anddatafrom themainmemorygoestobackingstorageoroutputdevices.
(iii) TheALUandCUcombinetoform theprocessorasdiscussed.

2.7 DESCRIPTIONOFTYPESOFINPUTDEVICES

Inputdevicesinwhateverform asthenamesuggestsaredevicesthathelptheuserto
communicate with the computerbyissuing commands in differentways which the
computerobeys.

2.7.1 Keyboard
Pleasereferto1.4forfullkeyboardexplanations.Usingthekeyboardisamatterof

knowingwhichcommandyouwanttoissuetothemachineorwhatentriesintheform of
charactersyouwanttomake;thensimplytypeintherightcharactersfrom thekeysofthe
keyboard.

2.7.2 Mouse
Thisisanothertypeofinputdevicebutasopposedtothekeyboard,itdoesn’thave

keys.Amousehasusuallytwobuttons(butnotalways).Wheninstalledinyourmachine,a
pointerisalwaysseenonthescreen.Underneaththemouseisarotatingballwhichwith
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theslightmovementofthedeviceonapad,thepointerwillcorrespondinglymoveonthe
screenbythesamedistanceandtotherightdirection.Toissueaninstructiontothe
system,theusersimplyneedstoclick(pressthemousebuttononce–usuallytheleft)a
menuandchooseacommandhewishestoissueorclickacommandhewouldwantto
use.Youcanuseamousealsotodraw differentshapesofyourstyleapartfrom simply
clickingcommands.Amouse(mice–plural)isusuallyemployedinWindowsApplications
withoutwhichtheWindowsOperatingSystem becomeincomplete.

Fig.2.7.2 Mouse
2.7.3 LightPens

Lookslikeanordinarypenbutitstipisalightsensitivedetector.Whenyoutouchthe
tipofthepentothedisplayscreen,thecomputerlocateswhatarecalledthex-y-ray
coordinatesofthatpoint.Bytouchingthescreenatvariouspoints,orbymovingthepen
acrossthesurfaceofthescreen,youcanwriteanddraw.

Normallyusedwithpalm tops.Sincepalm topsareverysmalllightpensreplace
mouse.

Fig.2.7.3 LightPen

2.7.4 JoyStick
Thisisadevicethatpermitsyoutomoveapicture,line,word,orcursorfrom pointto

pointinadisplayscreen.Usednormallyinplayingcomputergames.
Fig.2.7.4 JoyStick

Youoperateajoystickbymovingitinvariousdirections.Itcariesoutthesame

functionsasthelocatekeys(cursorcontrol)onthekeyboard.Butitisfasterandletsyou
movein8directionsinsteadoffour.

2.7.5 GraphicTablet

PhotoelectricCell Cablelinktocomputer
terminal
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Itletsyoudrawadesignjustasyoumightdoonpaper.Youuseaspecialpenoryour
fingertodothedrawingonaflat,tablelikesurface.Yourdrawingappearsimmediatelyon
thedisplayscreen.

Fig.2.7.5 GraphicTablet
2.7.6 LaserScanner

Thisinputdeviceisusedtoscanapictureorotherdocumentsfrom printontothe
screenandhencecanbeavailableforstorageinthecomputermemoryforprocessingor
futurereference.Someprinterscomewithinbuiltscanners.However,wehavesmall
scanners(manual)thatareheldinthehandwhilescanninganobjecttothemonitorinto
thememory.Youcanscanforexampleyourphotograph,
signature,andlogoonotherdocuments.Anotherscannerisknownasflatbedwhichis
usedbyplacingthedocumenttobescannedonit.

Fig.2.7.6 LaserScanner

2.7.7 VoiceInput
Voiceinputsystemsrequirethattheuserpronouncethevocabularyofvoicecommand
severaltimeswhilethesystem doesthe“listening”andanalysesthevoicepatternsofthe
variouswords.Afterthis,usinganairplayofthevoicepatterns,thesystem willrespondto
thecommandsasdictated.Oncethecomputerhasbeeninitializedwiththevoicepattern
oftheperson,suchsystem willalwaysnotrespondtoanyoneelse.Exampleisvoicedialing
inamobilephone.

2.7.8 VoiceInput
Voice inputsystems require thatthe userpronounce the vocabulary ofvoice

commandseveraltimeswhilethesystem doesthe“listening”andanalysesthevoice
patternsofthevariouswords.Afterthis,usinganairplayofthevoicepatterns,thesystem
willrespondtothecommandsasdictated.Oncethecomputerhasbeeninitializedwiththe
voicepatternoftheperson,suchsystem willalwaysnotrespondtoanyoneelse.Example
isvoicedialinginamobilephone.
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2.7.9 OpticalCharacterReader(OCR)
Thisdevicealongwithotherstobediscussedshortlyafter,havebeendevelopedtomake
datainputtocomputersystemsindependentofanyhumanoperations.OpticalCharacter
Readers(OCR)acceptdatainputopticallyorwithmachinesthatrespondtomagneticinkor
magneticInkCharacterReader(MICR).

2.7.10OpticalMarkReaders(OMR)
Thisdevicewillplacemarksplacedonformsfordatagatheringpurposes.Suchmarkswill
thenbetranslatedintothecomputerbythedeviceasinputdata.

2.7.11BarCodeReaders(orLineCodeReaders)
BarCode Readers willread price and inventorycodes printed on products thatare
frequentlypurchasedsuchasinsupermarkets.ThiscodeisusuallyreferredtoasUniversal
ProductCode(UPC).SuchBarCodeReadersemployedinsupermarketsareonetypeof
remotedateentryterminals.TheyareknownasPoint-Of-Sale(POS)terminals.Remote
dataentryterminalspromoteentryofdatadirectlyintothecomputersystem forthe
purposeofupdating,inventingfilesandpreparingcustomer’sbillsandothersimilartasks.
Theyareoftenusedinmanufacturinganddistributioninwarehouses,retailstores,bank
tellercountersandotherbusinessoffices.Workersandexecutorsinthefieldusuallyuse
portabledataentryterminaltoenterandretrievedatadirectlyintoandfrom themain
computercontrolviatelephonelines.

Fig.2.7.10 BarCode

2.7.12KeytoTape/KeytoDisk
Thisisasystem ofdataentrynormallyemployedwhenprocessingspiraldocuments

usuallyinbatches.Inanykeytodisksystem,theremustbeamicrocomputerthatisused
astheprocessingcomputerorserver.Therewillbeaspecialcomputerterminals,each
withadifferentoperatorinfrontofit.Provisionforafixeddiskdrivewheredataisstored
whenkeyedinismade,andfinallythereisatapedrivewhereaftercompletingagiven
batchofdata,thenyoure-locate.Oneoftheterminalsisusuallydedicatedforasupervisor
tothesystem thatoverseesthewholeoperation.

2.7.13KeytoDiskOperation
Eachoperatorloadstheprogram usuallyemployedtoenabledataentryofbatches.,then
keysinthedatafrom theoriginaldocumentsusuallysourcedocuments.Theprogram in
usewillvalidatethedataentryandincaseofanyerror;thiswillbegivenonthescreenand
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thenwillenabletheoperatortocorrect.Oncethisiscorrected,thedataisstoredondisk
andthesecondoperatorisgiventhesamesourcedocumenttoverifyusingthesame
processtotheterminalandprogram.Onceabatchisverifiedascompact,thedatais
transferredfrom thedisktothetapedriveandfinallyphysicallytransferredtotheserver
(minicomputer)forprocessing.

2.8 DESCRIPTIONOFTYPESOFOUTPUTDEVICES

There are severaloutputdevices thatare available within the currenttechnological
advancement.Forourlevel,wewilllimitourselvestothefollowing:Printers,Monitors,
Plotters,SoundOutputandMicrofiche/Microfilm devices.

2.8.1 Printers
Printersarenecessarywhenhardcopiesofdisplayedworkonthemonitorhavetobe

senttocustomers,reportpreparedbytheManagementandtheBoardofDirectorsandso
onmustbeprinted.It’snotdisputablethefactthatotherelectronicmeansoftransmitting
informationarenow available.Printed-paper,however,stillremainsthemostpopular
meansofcommunicatingthesameinformation.Printersfallintothreemaincategories
classifiedbytheamountofprintedworkthedeviceisabletoproduceinoneoperation.
a) PagePrinters

Theseprintersprintawholepageatonce.Theyaresometimesknownasimage
printers.Theyproducetheimagesbylaserorelectrostaticmeans.Thequalityofoutput

from suchprintersissufficientlyhighforbusinesscorrespondence.Theyusetonersjust
likeaphotocopy.

b) LinePrinters
Thesetypeofprintersproduceawholelineofatextatago.Theyareveryfastbutthe

qualityoftheoutputisalwayslow.
Itisimportanttonotethatthelengthofalineisnotstandardasitdifferswiththe

requirementoftheapplicationinuse.However,mostoftheprinterswillprintbetween120
and144charactersperline.Thiswillrequireapproximatelypaperwidthofabout14inches
so asto accommodatethesaidcharacterscale.132charactersareoftenthemost
commonwidth.Theseusecartridges.
c) CharacterPrinters

Form orprintonecharacterasatimeonthepaper.Thisrateofprintingvaries
between20and600charactersperseconddependingonthemechanism oruseinthe
differentmakesemployed.Theseprintersmakeuseofribbons.

Therearemanydifferenttypesofcharacterprinters.ThefirstiscalledDaisyWheel
Printer,whichcreatesfullyformedlettersmuchlikeatypewritersometimescalledLetter
QualityPrinter.Theoutputisoftengoodenoughforbusinesscorrespondence.

Fig.2.8.1(a)
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a)TheWhole b)DetailoftheDaisy
DaisyWheel wheelSpokes

Fig.2.8.1(c)(i)DaisyWheelPrinter
ThesecondisDotMatrixPrinter,whichcreatescharactersasspoolsofdotsina

rectangularmatrix.Thespeedofthedotmatrixprinterismuchhigherthanthatofadaisy
wheelbutthequalityoftheformerisnotsufficientenoughforbusinesscorrespondence.A
dotmatrixprinterhasaprintheadconsistingofanumberofsmallpinsbetween9and24
dependingonthemake.Aprinterwitha9pinprintwillgiveapoorqualityprintcompared
tothatofa24pinprintheadsincethedotsintheformerarewidelyspacedapart.Ifadot
matrixistoproduceabetterqualityoutput,sometimesreferredtoasNearLetterQuality
(NLQ),thenalineisprintedtwicewiththeprintheadbeingmovedalongveryslightlyinthe
secondprintingsothatthosemovedspacesbetweenthedotsarefilledintoensure
continuity.Oneadvantagewiththedotmatrixprintersisthattheycanprintfrom eitherside,
meaningtheprintheaddoesnothavetomovesaytotheleftsideofthepaperinorderto
beginprintingbutbeginfrom therightaswell.Withthedotmatrixprinteryousimplyneed
tochangetheribbonofdifferentcolourtogetacoloredoutput.

Fig.2.8.1(c)(ii) DotMatrixPrinter
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HowCharacterprinteroperates:
Apaperispassedthroughaprinterthathasamovingbeltorachaincontainingacomplete
characterset–asseenfrom thekeyboard.Apaperisthenhitfrom behindbyasetof
hammers,whicharealignedforeachprintingpositionontheline.Thiswillthenpassa
paperagainstaninkedribbonbehindwhichisthecharactertobeprinted.

Anotherwaytocategorizeprintersisbywhetherornottheprintheadstrikesthe
paper.Ifitdoes,itiscalledImpactPrinterandifitdoesnotitiscalledaNon-Impact
Printer.DotmatrixandDaisywheelprintersfallintheformercategory;allstrikethepaper
whileprinting.
Non-impactprintersareusuallythefastestsincetheyminimizetheamountofphysical
movementrequiredduringtheprintingprocess.Examplesofnon-impactprintersinclude
ThermalPrinters,InkjetandElectrostaticPrinters.
ImpactPrintersareusuallynoisygiventhephysicalmotioninvolvedduringtheprinting
processwhentheprintingdevicestrikesthepaper.Togetmultiplecopiesfrom impact
printers,allyouneedtodoisinterlaceacarbonpaperbetweenthepapers.

HowNon-ImpactPrinterswork
a)ThermalPrinters
Theslowestofallnon-impactprinters,form charactersbyburningthem onspecially
treatedpaper.Theyoperateatabout30characterspersecond.

ThermalPrinter

b)ElectrostaticPrinters
Theyform charactersbychargingthepaperelectrically.Thepaperisthenpassedthrough
atonersolution.Particlesofthetonersolution(ink)sticktotheelectricallychargedareas
ofthepaper.Whenthepaperisheated,theparticlesmeltthusproducingthecharacters.
Theyarequitefast;someprintabout300pagesperminute.
c)InkJetPrinters
Theseprinters“spit”streamsofinktothesurfaceofthepaper.Theinkthendripsalmost
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immediately.Theyarefairlyslow.Theyproducefrom about50to100charactersper
second.Theseprintersoffsettheirrelativedisadvantageofslownessbytheirlowcostand
multiplecolourprinting.

2.8.2 VoiceOutput
Computervoice outputis common place.Forexample a computercould be

programmedtooffertelephoneinformationservice,likedirectoryhelp.Othersletyouknow
ifyoudialedawrongnumberorifthenumberyouarecallingisoutoforderorbusyandthe
like.

2.8.3 Plotter
Thisisanoutputdeviceusedtoproducegraphicaloutputlikedrawinggraphs,charts,
mapsorelectriccircuits.Thedesignofthegraph,circuitisdoneonthecomputerthenthe
outputissentto theplotter.Plottersareoftwo types:onethathasasinglesheet
sometimescalledFlatSetPlotterandthesecondusesacontinuoussheetwhichrolls
continuouslyondrum likecylinders:alsoknownasDrum Plotters.

2.8.4 Microfiche/Microfilm
MicroficheandMicrofilm arebothbetterknowncollectivelyasmicroform.Thelaterisa
documentphotographedandhencestoredinafilm.Microficheisasheetoffilm that
measures105mm x148mm whereasamicrofilm isactuallya16mm rollfilm.Atypical
16mm willholdtheequivalentof3,000A4Pages.Onetypicalmicrofichewillholdthe
equivalentofabout98A4Pages.

Usuallythistechniqueofgivingoutputtoamicrofilm/microficheormicroform is
usuallyreferredtoasCOM (ComputerOutputtoaMicroform).Thetechniqueissimple,a
machinecalledamicrofilm Recorderreadsoutputthatisrelayedontoamagnetictapefor
thecomputer,onceread,theoutputiscopiedoutonmicrofilm/microfiche.Theapplication
ofCOM issuitablewhereanorganizationhastostoredataoveralongperiodoftimeor
wherebackupcopiesneedtobemade.Recordsthatneedtobeoutalongtimewould
include:receiptsand invoicesofan organization orsaycataloguesin alibraryora
bookstore.

2.9 DESCRIPTIONOFSECONDARYSTORAGEDEVICESANDMEDIA

As mentioned earlier,secondary storage orbacking storage provide supplementary
memorytomainmemoryofthecomputer.Thefollowingauxiliarymediaanddeviceswill
bediscussed:MagnetictapeDriveandMagneticTape,MagneticDiskDriveandMagnetic
Disc,MagneticDisketteUnitandMagneticDiskette,OpticalDiskUnitandOpticalDisk,
MassStorageDevicesandMedia.

2.9.1 MagneticTapeDriveandMagneticTape
Theconceptofstorageinmagnetictapedeviceusedbycomputersisidenticalto

tapesyoumayhaveinyourhomevideooraudiotapesrecorder.Asamatteroffact,most
microcomputerscanuseexactlythesedevicestostoredata.Magnetictapeconsistsofa
large strip ofplastic thathas been coated with iron oxide compound thatcan be
magnetized.Thisstripistypicallywoundona10½inchformainframeandmicrocomputer
applications.Microcomputersemployaudiotapecassettes.Dataisrecordedonandread
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from thetapeusingatapedrive.Thelatterhasa“readhead”forreadingtheinformation
storedonthetapethat’sfortransformingdatafrom thetapeintomainmemory.Italsohas
a“writehead”forrecordingtheinformation.Usually,toreadfrom,writetoanindividual
tape,youhavetomountitonatapedrive.

In processing data isread from the tape into main memory(orRAM)where
processingtakesplace.Theresultsaregivenoutonlyasawrittenreportorasanothertape
filewrittenonanotherdrive.BecauseRAM capacityislimited,onlyasmallamountofdata
isusedfortheinputtapeorwrittentotheoutputdeviceatonetime.

Datathatisstoredonmagnetictapeaswellasotherauxiliarystoragedevicesare
usuallyorganizedintorecords.Arecordfornow shouldbeunderstoodasaunitofdata
consistingofcharactersaboutsomeoneorsomething.Howdataprocessingusesrecords
isamatterofloadingoneormorerecordsintoRAM foranoutputdevice.Processingthose
recordsandsendingtheresulttoanoutputdevice.

Thistechniqueofsortingrecordsontapeintheform ofgroupsthatarereadintoor
writtenfrom RAM allatoncegivingrisetoanumberoftechnicaltermsthatareusedinall
typesofsecondarystoragemedia.Seefig.2.9.1below.

Fig.2.9.1:MagnetictapewithaBlockingFactorof100

AgroupofrecordsiscalledPhysicalRecordsorBlock.Eachrecordinthegroupis
knownasaLogicalRecord.Thenumberoflogicalrecordsinaphysicalrecordisreferred
toastheBlockingFactor.Ablockingfactoroftenwillindicatethattenlogicalrecords
makeuponephysicalrecordorblock.Theterm blockreferstoagroupoflogicalrecords,
allofwhicharereadontoorwrittenfrom RAM atonce.Thephysicalrecords,orblock,are
suspendedfrom eachotherbyblankspacesonthetapeknownasInter-recordGap(IRG).
SometimesknownasInterlockGap.

Magnetictapeisasequentialmedium,thismeansthatrecordsappearonitin
sequentialorderforexamplepersonalrecordswillappearby:employeenumber,account
numberand so on.Becausedataisstored on tapesequentially,theymustalso be
processedsequentially.Ifatapefilehasonly60,000records,accesstorecordnumber
50,747canbehadonlybyreadingthroughalloftheproceeding50,746records.Thisis
usuallyaveryslowwayofaccessingdata.

2.9.2 MagneticDiskDriveandMagneticDisk
Magneticdiskstorageisthepreferredmedium formostsecondarydatastorage

today.Asopposedtomagnetictapefiles,diskfilesneednotbeprocessedsequentially,
althoughtheymaybeiftheapplicationcallsforit.Anyrecordstoredondiskmaybe
retrievedwithouthavingtopprocessthroughalloftheproceedingrecordsonthefile.For
thisreason,adiskisusuallyreferredtoaDirectAccessStorageDevice(DASD).Thisfactor
iswhatmakesamagneticdiskfasterandmoreflexiblethanthetape.

I
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G
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Physicallyamagnetictapeconsistsofcircularplattersofnon-magneticsuchas
aluminium andplastic,whichiscombinedwiththesamesortofnon-oxidecoatingusedon
magnetictape.Aswith,charactersarerecordedbymagnetizingmicroscopicmagnetic
fluidsonthedisksurfaceusingtheusualdatacodingschemes.Magnetizationinone
directionrepresentsazerointheotherdirectionaone.

Touseadiskonehastomountitonaspindlethatcausesittorotate.Aread/write
head,similartothatofmagnetictape,movesbackandforthacrossthediskradiusrotating
andstoringdataasrequired.Theread/writeheadcanmovetodifferentsectionsofa
recordwithoutnecessarilyhavingtowriteorreadthissection;onlywhentheinstruction
wasprompted!

DiskDriveisthedeviceonwhichthediskismountedwhenusedtostoreandretrieve
data.Thedevicecanpositiontheread/writeheadinanumberofportionsalongthedisk
radius.Asthediskrotatespasttheread/writehead,dataisrecordedinacirculartrack.
Thismeanstherefore,thatthereareasmanyconcentrictracksdisplayedonthesurfaceof
thedisk,astherearepositionsforread/writehead.ThisisillustratedinFig.2.9.2(a)

Eachtrackisdividedintosectionsorblocks,similartotheblocksofdatainmagnetic
tape.Eachsectorhasanaddress.Tostore/retrievedata,thesystem findsthediskaddress
usedtocontaindatabymovingtheread/writeheadtotheappropriatetrackwhereitwaits
untilthedesiredsectorpassesby.

Fig.2.9.2(b)showshowatrackisdividedintosectorsandhowthesectorcontainsan
addressusedtolocatewheredataisstoredonthedisk.Aharddiskwithacapacityof300k
forexamplecontainsfortytracks(40)ofninesectorseach;havingatotalof360sectors
availableoneachside;ofatwo-sideddiskforatotalof720sectors.Eachsectorcontains
512bytesor4096(512x8)characters,sothediskoffersatotaldatastoragecapacityof
368,649-bytes.Suchadiskissaidtobea360kdiskfollowingtheconceptionthat“k”
equals1,024(360x1024=368640).

Fig.2.9.2(a)
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Fig.2.9.2(b)
Diskstoragemediatakedifferentforms.Harddisksarerigidinnature.Theycontain

themostdata.Harddisksmaybefixedintheirdevicesormayberemoved.Theyare
usually14”indiameter,althoughitisunusualtothesmallerhaddisksinmicrocomputers.
Onesuchsystem isknownasWinchester,sonamedbecauseitsprototypemakesuseof
twodropsofthirtymillionbyteseachhaseffectivelythe“30-30”.Itusesa14”plotter.Later
versionscalledMini-WinchesterorMini-winns”used8”or6”andone-quarterinchplotters,
whicharestoredinthedrivesandcanstoreupto85,000,000bytes.

2.9.3 MagneticDisketteUnitandMagneticDiskette
Thisisanotherform ofdiskstoragemedia.Flexibledisksorsimplydiskettesoften

calledfloppydisksorfloppiesbecausetheyuseathinsheetofplasticastheircase.They
areanimportantdatastoragemedium formicroandminicomputers.

Diskettesrangeinsizefrom 3½”to8”.Theyoffertheadvantagesofeaseoftransport
andlowcost.Theyareencasedpermanentlyinaprotectiveenvelope,whichisinsulatedin
thediskdrive.Theentrancetothedriveisanarrowslotinfrontofthedrive.Thisslothasa
smallflapoverit,whichmustbeclippedshutoncethediskisinserted.

2.9.4 OpticalDiskUnitandOpticalDisk
OpticaldiskisakintoaudiocompactdiskorCDthatyoumighthaveinyourhome.

Thedeviceismadeofplasticcover,whichhastransparentmaterial.Theprincipleofwork
isthesameasthatoftheCD;soundisrecordedinthem indigitalform.

DataisrecordedbeneaththetransparentlayerthatcoverthesurfaceoftheCDby
burningapermanentpatternintothesurfaceofthediskbymeansofalaserbeam.
Readingthedataisalsobyalaserbeam inanopticaldiskrecorder.

ThecapacityofaCDisusuallyabout(600–750MB).1Gigabyte,whichismadeupof
40,000tractseachdividedinto25sectors.1GBisequalto1millioncharacters-(1GB).

OneadvantageofCDstomagneticdisksisthatloosingofdataisnotasrampantas
withthelatter.Onedisadvantageisthatsome(i.eCD-R)CDsarenotreusable.Theyare
usuallyreferredtoasWORM,whichstandsforWriteOnceReadManytimes.Readingfrom
theCDstendstobeslowerthanthatofthemagneticdisks.However,withtheadvertofCD-
RW (Re-writableCDs)youcanuseaCDwritertodeleteobsoleteworkandwritenewdata.
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2.9.5 MassStorageMedia
Agreatneedformachine-readabledatastorageinindustrieshaspromptedcomputer

equipmentmanufacturerstodevelopstoragedeviceswithevenhighercapacities.Thetop
ofthetimediskunitmanufacturedbyIBM doeexample,storesmorethan2.5billionbytes
ofdata.DataCar-tridgeSystem storedatainseriesof50MBcartridges.Thesedevices
provideuptohalfamillionbytesofonlinestorage.

Theoperationissimilartothatofothersecondarystoragedevices.Acartridgeis
loadedintotheread/writemechanism,thedataisprocessedandthenthecartridgeis
replacedinitshoneycomb-thestoragebin.Thentheread/writemechanism movesonto
findthenextcataloguetobeprocessed.Cartridgesystemsareslowerthandisksystems
becausetheyinvolvemorephysicalmovements.
2.10SYSTEM SOFTWAREANDAPPLICATION SOFTWARE

2.10.1System Software
System Softwareareprogramswiththeirassociateddocumentationsthatcontrolthe

entireoperationofthecomputer.Itiswhattellsthecomputerwhattodowhenyouissuea
commandorwhenyouswitchonthecomputer.Withinthesetofsystem software,wefind
asetofprogramscalledOperatingSystems.Thelatterisusuallydefinedasasetof
programsthatstandardizethewayacomputer’sresourcesaremadeavailabletotheuser
andtoapplicationssoftware.Theresourceshererefertothehardwarecomponentsofthe
computer.

Thesystem softwarecommandimprintedonatypeofmemorycalledROM (Read
OnlyMemory).Suchmemoriesareusuallyreservedforsuchdataoftheoperatingsystem
thattheusermustnotmodifyorinadvertentlydelete.Itisusuallyprotectedbythemanner
inwhichitismanufactured.ROM isusedtostoreprogramsanddatathatareessentialfor
theproperoperationofthecomputersystem andoftheapplicationprogram thatare
integralpartsoftheoperation.ROM isnon–volatile;thismeanswhateverisstoredinsuch
memoryremainswhetherornotthepowerison.(RAM –discussedearlierisvolatile).
ProgramssuchasoperatingsystemsandapplicationprogramsstoredinROM areoften
calledFirmware,meaningsoftwarethatisengrained/fixedintothehardware.

System softwarealsohaswhatwerefertoasUtilityProgramsforFilemanagement,
editingfiles,managementofdisksandsoon.Thesearecommandsresidentinsystem
software.

2.10.2ApplicationSoftware
Thisisaprogram thatisusuallyappliedononeareaofoperationonly–notasall

encompassing as system software.Application software is usually divided into 2
categories:
(i)StandardPackagesorApplicationPackages(GeneralApplicationSoftware)
Thesearepackagesthataredesignedtobeusedtosolveaparticulartypeofproblem for
example Lotus123,MsExcelare allspreadsheetpackagesmeantto be applied in
accountingoperationonly.Wordperfect,Ms-Wordareallwordprocessors.D-base4,Ms
Accessaredatabasepackagesandsoon.
(ii) UserDevelopedSoftware(orSpecialistApplicationPackages)
Thesearesuitesofprogramswiththeirassociateddocumentationthataretailormadeto
solvespecifictasksonly.Usually,auserwillgiveaspecificationtoaprogrammerofthe
suitehewantstobedevelopedtomeethisbusinessorindividualneeds.Thiskindof
softwareisonlyrestrictedtosolvingproblemstowhichitisprogrammedtosolve.Tailor
madesoftwareissometimesknownasBespokePackages.
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2.11 SUMMARY

 ComputerHardware is defined as allthe electrical,electronic and mechanical
componentsofthecomputertogetherwiththeirdevicesusedattheperipheral.

 Softwareareprogramsthatareusedtorunthecomputertogetherwiththeassociated
documentation.

 Computerhardware comprises ofInputdevices,Outputdevices and the Central
ProcessingUnit.

 A complete computersystem comprises the operating system,system software,
applicationprogram andhardware.

 CPU isconsistedofArithmeticandLogicUnitwhichperformsarithmeticandlogic
comparisons,thecontrolunitwhichcoordinatestheactivitiesofthehardware(I/O
operations)asperthedictatesofthememory,memorywhich storesdatabeing
processed,resultsandtheapplicationinuse,registerswhichareslam areasintheCPU
thatholdsdatabeforeprocessingandprobablyafter.

 StorageDevicesareintwoforms:PrimaryStoragedevices,theMainMemoryand
SecondaryStoragedeviceswhichsupplementsthemainmemory.

 Inputdevicesinclude:Keyboard,mouse,paperscannerandmagneticinkholder.Other
datacapturemethodsinclude:speech,magnetic,opticalcharacterreadersandoptical
markreader.

 Outputdevicesinclude:Printers–whichcouldbeline,pageorcharacterprinters,they
arealsocategorizedbywhethertheprintheadstrikesthepaperwhileprinting–impact
andnon-impactprinters,visualdisplayUnit,(ormonitor)–displaysthetext/graphicsfor
theusertoseeandplottersforplottinggraphicaloutput,electriccircuits,chartsetc.

 Secondarystoragemediaanddevicesinclude:Magnetictapesanddisks,opticaldisks
andmassstoragemedia.

 System software are programsthatcontrolthe entire operation ofthe computer
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togetherwiththeassociateddocumentation.Anapplicationprogram issoftwarethatis
usuallyappliedononeareaofoperationsonly.Theycouldbestandardpackagesor
userdevelopedpackages.

2.11 QUESTIONS

1.Differentiatebetweenhardwareandsoftwareinacomputer.

2.Whatdoescomputerhardwareconsistof:

3.Discussthefunctionsofcomponentsofacomputerhardwaresystem.

4.Acompletecomputersystem comprisesofwhichcomponents?

5.Discussany4inputdevices.

6.Discussany4outputdevices

7.Whatdoyouunderstandbysecondarystoragedevices?

8.Discussanythreebackingstoragemediaanddevices.

9.DistinguishbetweenSystem SoftwareandApplicationSoftware.

10.WhatisanOperatingSystem?

11.WhatareUtilities?

12.WhatisFirmware?

13.WhatarethetwotypesofApplicationSoftware?Discuss.
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CHAPTER3

SAFEUSEANDCAREOFCOMPUTERS

Thischapterletsthestudenttobeawareofthecomputer,itssafetyrulesandhowtoapply
them.Thesafetyrulestobeobservedregardpersonnel,materialsandequipmentinthe
computerlaboratory.Thestudentisalsoexpectedtostatecorrectlysafetyprecautions
requiredinthelabandbeabletoidentifypossiblecausesoflossofdataandtheir
precautions.

3.1 BehaviourintheComputerLab.
3.2 HandlingofMaterialsandEquipment.
3.3 FireandAccidents.
3.4 ChemicalsandCombustibleMaterials.
3.5 VentilationintheComputerLab.
3.6 SafetyPrecautionsandPractices.
3.7 PossibleCauseofLossofProgramsandData.
3.8 Precautions.
3.9 Summary
3.9.1Questions

3.1 BEHAVIOURINTHECOMPUTERLAB

Computerlab formsa veryimportantsection ofan organization orschooland
thereforestrictrulesintermsofbehaviourofpersonnel/studentsworking/studyinginthe
labneedstobeputinplaceandadheredto.

Onefactortobetakenintoconsiderationisthecostinvolvedinsettingupthelab
includingthecostofequipment.Thisshouldnotbetakenforgrantedandcomputersand
otherperipheralsdamagedintheshortruncouldresultingreatlossestotheorganization.

Cleanlinessisafactorthatstandsoutinthelab.Thepersonnelneedtobecleanwhile
inthelab.Dustinthehands,oilonfingersisnotallowedamongpersonnel/students.
Foodstuffstothelabisnotallowedasthebrokenpiecesfrom suchwillultimatelyfindtheir
wayintotheperipheralse.gkeyboards,diskdriveandsoon.

Dependingonwhatmaterialcoverisonthefloor,certainshoestendtocausealotof
distractionbymakingnoisetotherestoftheseatedpersonnel.Thisslowsdownthework
process as attention willdefinitely be shifted.Externaldisks into the lab are not
recommendedasthismayresultinvirusinfectiontothesystem inthelabfrom outside
sources.

Internaldisksshouldnotbeallowedtoleavetheroom.Somestringentprocedures
shouldbelaiddowntocheckthepersonnelwhoignoretherule.Ifthisisnotobserved,it
mayleadtodatafrom theorganizationbeingexposedtorivalsorwouldbe“hackers”–
thosewhogainaccesstothesystem withoutauthority.

Anymechanicalortechnicalfaultsnotedshouldalwaysbereportedtothetechnical
personnelimmediatelyforattention.Non-technicalpersonnelshouldneverattempttodeal
withsuchafault!



isabokemicah@gmail.com

0714497530 29

Itisimportantalsothateverypersonnelmakeroutinebackupcopiesofeverywork
doneinthelabasthiswillsavetheorganizationfrom anydatalossintheeventofdisaster.

Shutting down and booting ofcomputers is very important.Strictprocedures
dependingontheoperatingsystem specificationshouldbeadheredto,otherwisedamages
tothediskinthelongrunandfragmentationoffilesandstorageinthestoragelocationwill
happen.Thiswillcausedelaysinreadingandwritingtothesame.Allequipmentshouldnot
bemovedaroundthelabrathertheyshouldalwaysbeusedwheretheyareinstalled!

Changingofperipheralsfrom onemachinetoanotherisnotanencouragedpractice.
LetamousemeantformachineAremainthemachine;ifitdoesnotwork,pleaseaska
technicalpersonneltoattendtoit,butdonotinterchangeitwithanother!

3.2 HANDLINGOFMATERIALSANDEQUIPMENT

Handlingofsomematerialsandequipmentsinthelabshouldbeaprivilege.Inother
words,somedisksandspecialmachineslikeaserver(inthecaseofanetwork)shouldnot
beforeveryone,onlythoseauthorizedshouldbeallowedforexampletokeepinstallation
disksandsoon.

Generallythecomputersandperipheralsinthelaboratoryshouldalwaysbehandled
withcaresinceallofthem havesolderedelectronicpartswithinthem thatwhenpoorly
handledandperhapsdroppedthensuchpartswillalwayseitherbreakorbedislocated.
Thiswillmeantheequipmentisdamaged.Itisrecommendedthateverymovementto
machinesinthelabbedoneusingatrolley.Noequipmentshouldeverleavethelabunless
withdirectauthorityfrom therightperson.

Computercablesshould,ifdetached,beproperlyreturnedeachtotherightmachine.
Technicaloperationsinthelabshouldbeleftforonlytechnicalpersonnel.IfeveryTom,
DickandHarryinthelabassumetorepaireverydamagedequipment,thenmorewillbe
worseoffthantheywere.

Disksshouldbekeptfrom naturalhazardslikeexcessivetemperatures,waterand
dustplacesandawayfrom magnetsifdataintegrityistobemaintained.

3.3 FIREANDACCIDENTS

Fireandotheraccidentsinthelabarepossibilities.Suchaccidentswouldinclude
electrocutionofanemployee/student,slippingandfallingonaslipperyfloor.

Fireisabigthreattodatalossandequipment.Everylabshouldalwaysoffertraining
ofhowtohandlefirintheeeventofsuchcalamityandofcoursefir-fightingequipmentlike
fireextinguishersforexamplehandheldCO2 andBCFextinguishersshouldalwaysbe
available.

Datashouldalsoalwaysbekeptinfireproofsafestoavoidlossofdatalossinsuch
event.Insuringofequipmentandsoftwareintheorganizationwithinsurancefirmswillhelp
sinceaftersuchanaccident,thefirm ispaid.

3.4 CHEMICALSANDCOMBUSTIBLEMATERIAL

Chemicalsandcombustiblematerialsshouldalwaysbelocatedonspecialplaces.
Falsefloorsandceilingsshouldalwaysbeavailableforchemicalslikefluorocarbonfluid
usedasacoolingagentformainframe.Suchpipesandductsshouldpasseitherupon
falseceilingsorbelowfalsefloors.

Combustiblematerialslikefireextinguishersshouldbelocatedinplacesvisibleto
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everyonebutwithstrictinstructionstobetouchedonlyintheeventofafirebreakout.
Othermaterialsthatcouldbeharmfultotheenvironmentshouldbetransmittedthrough
properlylocatedducts.

3.5 VENTILATIONINTHECOMPUTERLAB/WORKINGAREA

Windowsprovideadequateventilationinlabs.Suchwindowsmustnotbeverywideas
suchwillalwaysbevulnerabletoentrybyintruders.Anyventilationapartfrom thewindow
shouldalwaysbehigherupandverysmallinsize.Everyventilationagain,mostlywindows,
shouldhaveawell-droppedcurtainsoastokeepprivatetheoperationsinthelab.

3.6 SAFETYPRECAUTIONSANDPRACTICES

3.6.1 Cabling
Cablesinthelabshouldbeproperlylocatedeitheronfalsefloororceilingoralongthe

wallssoastoavoidinterferenceforexamplewithcommunicationcoolersinthelab.
Cablesputhaphazardlymayresultinpossiblepowerdisconnectionifsteppedonor
pushedaround.

3.6.2 StablePowerSupply
Provision forstable,adequate and independentpowersupplyisveryimportant.

Fluctuationinvoltagefrequency,suddencutinpowersupplyandspikescausedamagesto
thecomputersystem.Interruptionofpowersupplyforexamplewilldamagedisks,damage
theprocessorandspikeswillcauselossofdataandfluctuations,voltagefrequencywillcut
offotherareasfrom thereturn.

Asaprecaution,largebatteries,UninterruptedPowerSupply(UPS)andgenerators
shouldalwaysbeonstandbytosuchacrisis.
3.6.3 BurglarProofingCounter

Alldoorstothecomputerlabshouldbeburglarproof.Thisisaphysicalsecurity
measuresincethiswillavertanyattemptsbyintruderstobreakinandinterferewithdata
andequipmentinthelab.

3.6.4 Ventilation
Itisagoodpracticetoincludeventilationinacomputerroom butthesameshouldnot

provideanentrancetohackerstotamperwithdata.

3.6.5 Floorspace
Thespaceonthefloorshouldbewideenoughtoprovideathoroughroutefor

equipmentinstallationandothermovementsofthetrolleytotransferequipment.Itshould
alsoprovideforanemergencyexit.
NB:Slipperyfloorsarenotrecommendedinacomputerlab.Suchafloorifthereis,should
becoveredwithmatsandthelike.

VDULEGISLATION
Thisisalegislation(British)thatwaspassedin1990forfrequentusersofcomputer

screensinthelab.Itstatesasfollows:
1.Oneshouldnotuseacomputerformorethanonehourcontinuously.
2.WhileusingtheVDU,theeyesshouldnotlookatthescreendirectlybutatanangleof

30-60.
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3.Thedistancefrom thescreenshouldbebetween300mm-480mm.
4.Whileusingthekeyboard,thearmsandelbowsshouldbeatrightanglesandparallelto

theground.
5.Theseatsanddesksinthelabshouldbeadjustabletotheusersheightthisistoaid(iv)

andavoidRepetitiveStrainsInjuries(RSI)ofthefingersandwrists.Theseatsshould
havebackrests!

6.Allseatsinthelabshouldbefittedwithcastors–tomakethem mobileandlessnoisy.

NB: AnAnti-glarescreenisstillrecommended.

COMPUTERLABDESIGN
Beforewelookatthesafetyregulationsinthelab,itisvitaltolookatwhatfactors

mustbeputintoconsiderationwhendesigningacomputerroom.
ConstraintsofComputerRoom

Thefollowingrequirementsmustbeobservedinanycomputerroom design:
 Theneedforairconditioning
 Thedimensionsofsizeofthelab
 Theneedtoobservecleanliness
 Equipmentsittinginthelab
 Accessibilityformachinerymaintenanceandmediare-supply.
 Considerationforhealthandsafety
 Considerationfornoise

AirConditioning
Airconditioningisveryessentialinthecomputerroom wheremainframesare

housedorsomeminicomputerstogetherwiththeirassociatedperipherals.Mostdevices
however,usuallycontaintheirownenvironmentalcontrolsthatareautomaticforexample
fans,filtersandsealedunits.

Airconditioningisdonetoenablecontrolthefollowing:
(i) Temperature–forequipmentshouldbebetween18Cand24C.
(ii) Humidity–thishelpstoavoidmoistureprecipitationandbuildupofelectrostatic

charges.Recommendedhumilityshouldbe45%-55%.
(iii) Dustcontrol–diskmediarequirehighlevelofcleanliness.Processorswithhighly

packedelectronicsrequirehighlevelsofcleanliness.Tohelpkeephighlevelof
cleanliness,thelabshouldhavepositivepressure,airlockandstickingnutsonthe
floors.

DimensionsoftheLab
Thesizeofthecomputerroom shouldtakeintoaccountthefollowing:

 Requirementsspecifiedbytheequipmentsupplier
 Operatingconditionsand
 Theneedforfutureexpansion.

Theheightshouldbeenoughtoprovideforfalsefloorsandceilingtohelpspread
equipmentloadsprovidesafecablepathsandairducts.

Accessibility
Whileinstallingequipmentinthelab,theremustbeaprovisionforathroughroute,

whichisalsoimportantforemergencyexit.Onlyforsecuritypurposesshouldsucharoute
beclosed.
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Corridorsofthelabmustbehighenoughwithdoubledoorsandfloors,stairsorlifts
mustbestrongenoughtbeartheloadofequipment.Itisoftenrecommendedthatground
floorshouldbeusedbutthisagainhasmanysecurityrisks.

Receptionshouldalwaysbespaciousenoughtoallowforstorageoftrolleys(usedfor
movingequipmentaroundthelab).

EquipmentSitting
Designofthesittingequipmentshouldalwaysbesuchthatitensurestheworkflow

oftheoperatorandminimizesthewalkingdistancefrom oneequipmenttoanother.This
meansforexamplethatthelocationofastand-alonecomputerandtheprintershouldbe
closeenoughtoeasethework!

HealthandSafety
Forthesakeofhealthandsafetyofthestaffandequipment,thefollowingshouldbe

observed:
a)Lighting

Thereshouldbeaprovisionforlargelightingsoastoavoidminimizedreflectionsand
glare.Afurtherprovisionshouldbeforemergencylighting.
b) Alarms

Firealarmsinthelabmustbeveryclear(audible)andvisiblefrom anyangleyouare
placed.Thiswillallowforquickactionandreactionintheeventofafirebreakout.
c) Communications

Toavoidnoiseinthelab,telephonelinesshouldbestrategicallyplacedwithvisible
indicatorsforquickresponse.
d) Physicalsecurity

General:
 Onlyauthorizedpersonnelshouldbeallowedintothecomputerroom.
 Thelabshouldnothaveanyoutsidewallstokeepoffintruders.
 Thelabshouldhavesmallwindows’provisionforventilation.
 Videocamerasshouldbeontomonitortheactivitiesofthepersonnelandintruders.

e) Fire
Alarmsshouldbeinplaceasdiscussedearlier.Automaticdetectionofsmokeand

electrocutingsystem shouldbeprovidedfor.Inthecomputerroom,thereshouldbehand
heldCo2andBCFextinguishers.Thepersonnelshouldbegivenevacuationtraininginthe
eventofthefirebreakout.
f) Flooding

Computerlabsshouldneverbesitedinbasementswheretheyarevulnerabletofloods.
Nowaterpipesshouldbeplacedunder,overorinthecomputerrooms.Thisisbecause
waterislikelytodestroyequipment,programsanddatainthelab.
g) Power

Thecomputerroom shouldhaveindependentpowersupply,stableandadequatewith
shroudedpanicoffbutton.Problemswithpowersupplycomeinthreemainforms:
(i) Supplyinterruption– iscausedbyanumberoffactorsthatincludetransformer

failure,cuttingofsupplylinesbyaccident,bypeople,lighteningandsoon.

(ii) Spike–thisisavoltagelevelimposedontothesupplybyinterfacesourcesuchas
switches,electro-mechanicaldevicesandsoon.
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Theproblem causedbyspikesisgenerallylossofdataassoonaspowerisremoved.
Diskfilesalsogetcorruptedwhenstorecyclesareinterruptedbyremovalofpower.

(iii) VoltageFrequencyVariation–thisisvariationorfluctuationinthevoltagefrequency
ofelectricitysupply.Suchfluctuationsnormallydonothaveeffectsinceinmost
computers,therearepowersupplyunitsthataredesignedtoadequatelycopewith
anysmallfluctuations
Problemscausedbyvoltagefrequencyvariationsisgenerallylossofusersinthe
sensethatterminallinksgetbrokeninthosepartsofanetworkwhosepoweris
interruptedordestroyed.Sothisproblem isnormallyexperiencedwhencomputers
arenetworked.
Whendesigningacomputerlab,itisimportanttohaveastandbygenerator,large
batteriesorotheruninterruptedpowersupply(UPS)unitssothatintheeventofpower
failure,thedataisnotlost,orusersdisconnectedordiskmediadamagedetc.

3.6.6 Dust/DumpProof
Diskstoragemediaandprocessorrequireahighlevelofcleanlinessandstandard

temperatureinordertomaintainthedatastoredandofcourseforpowertoadequately
function.

Thelabshouldthereforehaveapositivepressure,suitablebuildingmaterialsto
reducedust,specialfloorcoveringtoreducethedumpnessandsoon.

3.6.7 Lighting
Thecomputerlabshouldhaveadequatelighting.Thislightingshouldbelarge

enoughtominimizereflectionsandglareonthepartoftheuser.Thereshouldalsobea
provisionforemergencylighting.

3.6.8 StandardFurniture
Thefurnitureusedinthelab,thatisthetableonwhichthemachineisplacedshould

bestableandfirm withenoughroom underfortheuser’slegsandclearancetoallow
posture changes.The surface ofdeskshould be spacious enough to allow flexible
arrangementsofitems,itshouldbeglarefree.

Thechairshouldbeadjustableastoallowdifferentpersonnelofdifferentheightsto
usethedesk.

3.6.9 FireFightingEquipment
Provisionforthefightingequipmentinthelabisvital.Fireextinguisherslikehandheld

BCFandCo2extinguishersshouldnevermiss.
Supply equipmentshould always be located in visible places forstaffs.More

importantistheadequatetraining ofhow to handlesuchequipmentand precaution
techniquesforthepersonnel.

3.7 POSSIBLECAUSESOFLOSSOFPROGRAMSANDDATA

Lossofprogramsanddatatotheorganizationresultsinlossofinformationthatmay
notbeputinmonetaryvalue.Someofthecausesinclude:

3.7.1 PowerSupply
Powersupplyproblem resultintwoforms:



isabokemicah@gmail.com

0714497530 34

 Powersupplyinterruption-isoneform whichcanbecausedbytransformerfailure,
cuttingofsupplylines,byaccident,bypeople,lighteningandthelike,inadvertent
switchingoffofthemachinealsocouldinterruptpowersupply.

 Spike–isthesecondform ofpowersupplyproblem,thisisasituationwhereavoltage
levelis imposed onto the supply by interference source such as switches,
electromechanicaldevicesandsoon.

Alltheseformsofpowerproblemsespeciallysupplyinterruptionandspikesresultin
damagetodiskheadswhichoftencrushwhenpowerissuddenlyremoved.Thiswillmean
lossofdatasinceitwillbehardtoreadorwritetosuchadisk.Spikesoftenresultin
seriouslossofdatasinceRAM beingvolatilelossesdataimmediatelypowersupplyiscut
off.

Diskfilesalsogetcrumpledwhenstoresareinterruptedbyremovalofpower.

3.7.2 Virus
A virusisapeaceofsoftware(program)thatreplicatesitselfwithouttheuser

intendingitornoticingit.Virusesoftenaffectourcomputershavingbeenbroughtaboutby
hardware/software engineers who move from one computerto anothercarrying out
demonstrationsorthroughexternalinfecteddisks,whicharebroughtintothelab.Such
disksareofteninfectedwithbootsectorvirus(bootsectoristhefirstpartitionofthehard
disk/floppy).Whenit(infecteddisk)isputintothedrive,itwillbeloadedintomemory.The
diskisnowinfectedsincethememorytowhichitmustbeloadedfirstisnowinfected.

Avirususuallyhasmanyeffectsforexamplereplicationwhereavirusdividesitself
repeatedlythusspoilingthedataonthescreen/memory/ordisk.

Viruseshavesomanyeffectstheycausetodata/informationandtotheuser.What
weneedtonotehereissimplythefactthatviruseswillchangeormodifythedatathatwas
storedtotakeadifferentformatthatisneverusefultotheoperator.

3.7.3 AccidentalErasure
Itispossiblethattheuserwithouthim wantingit,coulderroneouslyerasedata.This

usuallycomesaboutforinstancewhileusingadeletecommandsayinMs–Dos(next
chapter),onehappenstodeleteawholedirectorywhiletheintentionwastodeleteasingle
fileinthedirectory.Aswillhappen,oneusesadiskcommandlikediskcopywithout
identifyingthesourcediskettefrom thedestinationdisk.Ifthetwoaremixed,thenitis
possibletowipethecontentsofthesourcediskserroneously.

3.7.4 CrashingDisks
Diskheads,asmentionedearlier,oftencrushwhenthereissuddenpowersupply

disconnection.Dataisoftenlostsincereadingfrom onediskandwritingtothem isnot
possible.Thismeansthatdatainthatdiskwaslost.

3.7.5 PoorStorageofDisks
Wesaidthatthedisksrequireveryhighlevelsofcleanlinessaboveanyother.Dusts

willclogthediskhead.Thatcausesaproblem inreadingandwritingtothedisk.Storing
disksindumpplacesandverydryplaceshaveeffectsonthedisks,surfacewilleither
becometoodelicateorfoldawayfrom itsshape.Alltheseminimizethereadingandwriting
processestodatainthedisk.
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3.7.6 UnauthorizedAccess
Onlyauthorizedpersonnelshouldalwaysbeallowedintothelab.Itispossiblethat

hackerscouldgainaccesstotheroom and“steal”data/information,whichcouldbe
tamperedwithinsomewayorevenavirusinfectedintothesystem.

Alsounauthorizedpersonscouldperform somefraudwiththedataforsaypersonal
gainattheexpenseoftheorganization.Ahackercouldgainaccesstoforexamplechange
anexistinginvoicetoreflectahigherorlowerbill,clearaninvoice,etc.
3.8 PRECAUTIONS

Thefollowingprecautionsshouldbeputinplacetoavertthepossiblelossofdata
throughtherisksidentifiedabove.

3.8.1 a)PowerFailure
Powerfailureisarisktodataintheorganizations.Precautionstobetakeninclude:

b) RegularSavingofDocuments/Files
Theuserofthesystem shouldalwaysensurethattheworkissavedasregularlyas

possible,say afterevery 5 to 10 minutes.Some application willalways do this
automaticallyforthe user.Ifyou don’tsave yourworkperiodically,then anypower
interruption/spikewillmeanalltheworkyoudidwillbelost.
c) UseofUPS

UPSinshortforUninterruptedPowerSupply.Thisisasimpledevicethatconsistsof
suitablesizedstrappedacrosstheinputsupply.Itssizeisdependentuponthecapacityof
thesystem itisrequiredtosupportandforhowlong.Thismethodcanbeinterruptdriven
from asimplehardwaredictationcircuitwhichautomaticallylockstheuseroutassoonas
aninterruptionisdetectedandalldataisautomaticallystoredandalsosafelypacked
beforethesystem isswitchedoff.
d) UseofBatteriesandGenerators

Standbygeneratorsystemstogetherwithlargebatteriesarenecessarytosustainthe
continuityofcomputerfacilitiesinsuchorganizationsashospitals,militaryinstallations,
factoriesandsomeoffices.Intheeventofpowerinterruption,whathappensisthatthe
system isfirstmaintainedbythebatterywhilethegeneratorisstartedup.
3.8.2 Virus

Thefollowingprecautionsshouldbeadheredtosoastoguardagainstvirus:
a) WriteProtectionDisks

Everyfloppy3½diskcontainsaphysicalwriteprotecttabonthelefthandcornerthat
slidesdowntoindicateits“on”.Whenthediskiswriteprotected,itmeansyoucannotbe
abletowriteanythingorchangeawordinit,youcanonlyread!Thiswillprotectyouagainst
virussinceitcannotallowanyexternaldataofanyform!

b) RestrictionofDiskMovement
StrictproceduresshouldalwaysbeputinplaceandadheredtobyallITstaff.Such

softwarewillasktheuserto“repair”harddisksandfloppiesaswellasthebootsector
from viruses.Suchaprocedureshouldbeforthesakeofdataintegrity,nodiskfrom the
organizationshouldleavethecomputerroom andatthesametimeanyexternaldisk
shouldnotbeusedinthesystem unless“sheepdipping”iscarriedout.Theterm simply
meansscanningthediskforvirusesfirstbeforebeingused.

c) DisableDiskDrives
Anotherviablealternativetovirusprotectionwouldbetophysicallyremoveallthedisk
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drivesoncethenormalworkinghoursareover.Thisshouldbedonebythetechnicalstaff
only.Whenthisisdone,itmeansthatevenifyouhadyourdisktouseyoucannotbecause
thediskdrivetoletyoureadandwritetothediskisnotthere.Thiswillhelpprotectthe
organizationagainstboorsectorvirusandthelike.

d) AntiVirusSoftware
Softwareareavailableinthemarkettodaythathelptodisinfectdiskettes(disks)and

ofcoursethemainmemoryfrom thevirusinfection.Sincenewvirusescomeupoften,itis
alwaysrecommendedthatsuchsoftwareinstalledintoyoursystem shouldberegularly
updatedoranewermorepowerfuloneinstalled.Suchsoftwareisofteneasytouseonce
installed.

Examplesofsuchsoftwareinclude:NortonAnti-virus,Dr.SolomonAnti-virusToolKit,
F-ProtProfessionaletc.Suchsoftwarewillscanandasktheuserto“repair”harddisksand
floppiesaswellasthebootsectorfrom viruses.

3.8.3 AccidentalErasure
Whenafile,document,softwareisaccidentallyerased,itispossiblethatyoucanput

inplacesomerecoveryproceduresprovidedforintheform ofutilitiesbytheoperating
software.Dependingontheoperatingsystem inuse,andtheapplicationsoftware,theuser
canbeabletoundeletean“alreadydeletedfile”ordocumentbysimplyevokingtheutility.If
thedatawaslostasaresultofformattingadisk,autilitytounformatthesamecouldbe
provided.Theseutilitieswillthereforehelptorecoversuchaccidentallostdata.

Anotherprecautiontoputinplacewouldalwaysbetousebackupcopiesofthe
informationlost.A backupcopyissimplythealternativecopythatwasmadeofthe
informationcontainedinaparticulardisk.Thisastheexplanationstateswillhelpthe
organizationtocontinueworkingwithoutanyhitches.

Anotheroptionistousefireproofsafes(heat-resistantsafes).Heatisathreatto
backupcopiesmadeondiskettes.Diskettestendtofoldunderexcessiveheat.Toavoidthe
lossofdatainthisway,itisrecommendedthatsuchdisksbekeptinheatresistantsafe
always.

3.8.4 CrashingDisks
Powerinterruption,wesaid,causesthediskheadstocrash.Thiscausesaproblem in

readingandwritingtothesamedisks.Aprecautionherewouldbetousebackupcopiesof
thesamedisksintheeventofsuchacrash.

Toavoidsuchacrash,itwouldbeimportanttoobserveprecautionsforpower
failure.

3.8.5 PoorStorageandHandlingDisks
Disksareverysensitivestoragemediaandalotofcareneedstobetakentoensure

thatthedata/informationstoredinthem issafeandthatthediskcanbereadandwritten
to.Mostfloppydisksarecoveredbyplasticmaterialwhichreacteasilytoexcessive
temperatureslikedirectsunlightorverycolddumpsituations.Therefore,topreservethe
disks,keepthem awayfrom sunlightasthisislikelytocovertheplasticenvelopecovering
thediskwhichwillultimatelyaffectreadingandwriting;keepthem awayfrom waterwhich
wouldmakethedisksurfacedumpandhenceaffectthestoragelayers(sectors,tracksand
cylinders)wheredataisstored.
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Disksshouldalsobekeptawayfrom dustenvironment,asthoseagainwillmakethe
diskdriveheads.Thiswillcauselossofdataifthediskheadscannotreadandwrite.

Themodeofstoragetothesemagneticdisksisbymagnetism ofthepositiveandthe
negativechargesofthedatatobestored.Ifdisksarekeptnexttomagnets,itispossible
thatthedemagnetizationofthissequencecouldbealtered.Thiswillofcoursedestroythe
datastoredinthedisk.

3.8.6 UnauthorizedAccess
Accesstothecomputerroom shouldbeaprivilege.Onlythosepersonnelworking

thereshouldbeallowedin.whenaccesstothelabisnotrestricted,thenitbecomeseasy
forhackersto gain accessto thesystem and hencedestroyor“steal”information.
Fraudulentactivitiesbytheemployeesoninformationlikeleakingconfidentialinformation
torivalsforpaymentisalsopossible.Otherintruderscouldalsogainaccesstothesystem
andhencedestroyorcarryoutridiculousactslikeliterallystealingtheequipment.

Somefilesattributesshouldalsobeputinplacetoavertaccesstodatastored.For
example,theuseofpasswordsshouldbeencouraged;dataencryptionmethodshouldalso
beadopted.

Passwordscouldbeanumber(s)orawordthatisonlyknowntoonepersonorsome
“trusted”personnelinadepartmentorasectorthatwillenabletheusertogainaccessto
thesystem oraparticulardocumentorfile.Theuseofpasswordswillensurethatonly
thosepeoplewhoknow thepasswordcouldgainaccesstothosefilesinthesystem.
Passwordsiftobeused,shouldalwaysbechangedperiodicallyincaseithasbeenleaked
tosomeonewhoisnotauthorizedtoknowit.

Dataencryptionisawayofwritingaparticularinformationusingagivengridthat
couldonlybedecipheredbyyouoragroupofpersonnelauthorizedtoforexample:to
encryptthefollowingstatementina5x4grid(i.earow is5andacolumnis4letters)
wouldbe:
Thestatement:MEETMETONIGHTAT8

MEET.
ME.TO
NIGHT
.AT.8

ThestatementtobestoredasdataisMMN.EEIAE.GTTTH..OT8

ThestatementLICENCEDTOKILLcouldbeencryptedas
LCOLIE..CDK.E.I.NTL.ina5x4gridi.e.

LICEN
LICENCED.T
O.KILL

NB:Notethatawordtobeencryptedinfullasyoumovealongtherow.Separateeach
spacebyadot.Toread,readthefirstletterinthefirstcolumnandmovedownthecolumn.
Eachdotisaspace.

3.9 SUMMARY

 Factorsto considerwhendesigningacomputerlabarethefollowing:Dimension,
accessibility,sittingofequipment,healthandsafetyofpersonnel,lighting,powersupply,
physicalsecurityandnoise.
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 Strictrulestothelabconcerningbehaviourasoutlinedshouldbeobserved.

 Forsafetyprecautionsonthelab,thefollowingshouldalwaysbeconsidered:Fire
fightingequipment,standardfurniture,properlighting,dust/dump-prooflab,proper
installations,stalepowersupplyandburglarproofdoors.

 Possiblecausesofdatalossandprogramsarethefollowing:powerfailure,viruses,
accidentalerasure,erasing of disks,poorstorage and handling of disks and
unauthorizedaccessbyhackersandotherintruders.

 Thefollowingareprecautionstobetakenintheeventofdatalossfrom suchrisks
mentioned.
 UseUPS,largebatteriesandgeneratorsintheeventofpowerfailure.
 Useofantivirussoftware,writeprotectingdisks.
 Movementrestrictions.
 Disablingdiskdrivestoprotectagainstvirusesoraccidentalerasure.
 Useofundeletedandunformattedutilities.
 Useofbackupcopiesandheatresistantsafes.
 Disksshouldbestoredawayfrom water,fireorexcessivetemperaturesandaway

from magnetsandshouldbekeptindustfreeenvironments.
 Useofpasswordsandencryptionmethodstoprotectfilesagainstunauthorized

accessbypeople.

3.10 QUESTIONS

1. Listfactorstoconsiderwhiledesigningacomputerlab.

2. Whatpointswouldbeobservedinthecomputerlabasfarasbehaviourofpersonnel
isconcerned?

3. Handlingofmaterialsandequipmentinthelabisvital.Discuss.

4. Whatsafetyprecautionsandpracticesshouldbeputintoplaceinacomputerlab?

5. Whataredesirableandpossiblecausesofdatalossinanorganization?
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6. Listanddiscussthefactorstobeputinplaceasrecoverymeasurestotheabovedata
threatstoanorganization.

CHAPTER4

OPERATINGSYSTEMS

Thischapterwillintroducethestudenttowhatoperatingtermsare,thefunctionsandtypes.
Itwillalsoservetoexplainhow diskOperatingSystem (DOS)organizesinformation.The
studentisexpectedtousesomeDOScommandsforfileanddiskmanagementandbe
abletolistexternalandinternalDOScommandsattheendofthechapter.

4.1 Definitionoftheterm OperatingSystem.
4.2 FunctionsofOperatingSystem.
4.3 TypesofOperatingSystems.
4.4 HowDOSorganizesinformation.
4.5 ListofDOScommands.
4.6 FileManagementCommands.
4.7 DiskManagementCommands.
4.8 Summary.
4.9 Questions.

4.1 DEFINITIONOFTHETERM:
‘OPERATINGSYSTEM’

OperatingSystem asdefinedearlier,isasetofprogramsavailablewithinthesystem
softwarethatstandardizesthewayacomputer’sresourcesaremadeavailabletotheuser
andtoapplicationssoftware.

4.2 FUNCTIONSOFANOPERATINGSYSTEM
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ThefollowingfunctionsareidentifiedascommontoallOperatingSystems:

4.2.1 MemoryManagement
AnOperatingSystem allocatesmemorytoitselfandtoitsresidentsystem programs,

setsasideareasofapplicationprogramsanduserpartitions,arrangestheinputandoutput
buffers(areasonRAM whereinputdataandoutputdataaretemporarilystored)and
reservesstorageforspecializedpurposes.

4.2.2 Input/Output(I/O)Management
TheOperatingSystem controlsreadingofdatacominginfrom thevariousinput

devicesintothememoryandwritingofdatatooutputdevicessuchasprinters.
TheOperatingSystem willensurethateachtimetheusertypesincommandsthose

inputsareacceptedintothememory,andifthelatterisbusytheitholdsthesame
temporarilyonbuffersuntilthememoryisfreeandalsodoesthesametooutputdata
awaitingtobedisplayedonthemonitorortobesenttotheprinterifthesamearebusy.

4.2.3 ResourceAllocation
OperatingSystem loadprogramsintothecomputermemoryandstartsthem running

afterreceivinginstructionsfrom theuser,atthesametime,operatingsystemsmusthave
ability to divide resources available to differentusers,memory and ofcourse the
peripheralstodifferentprocessorsgoingonatthesametimesothatnoneoftheusers
gets“stuck”or“deadlocked”duringtheoperationforlackofacomputerresource.
4.2.4 ErrorHandling

AnyOperatingSystem musthavetheabilitytohandleerrorsinthecomputersystem
beithardwareorsoftwarefaultsandbeabletoprovideroutinestocorrecttheseerrors.

4.2.5 ProvisionforUserInterface
AnyOperatingSystem shouldhavetheabilitytoreceivecommandsfrom theuserand

respondtothem accordingly.

4.2.6 InterruptHandling
Aninterruptioncouldbecausedbysoftwareerrors,mechanicalfaultsofamachineor

bytheoperatorbypressingtheBreakkeyforexamplewhichhaltsthesystem.The
operatingsystem shouldalwaysbeabletohandlesuchinterruptswithoutcausingany
malfunctionsasaresult.

4.3 TYPESOFOPERATINGSYSTEMS

TherearemajorlytwotypesofOperatingSystemsthatwewilldiscussinthissection.

4.3.1 SingleUserSystem
InthistypeofOperatingSystem,onlyoneusercanusethemachineatatime,load

oneprogram atatimeinthemainmemoryandprocessonlythatoneprogram.Mostofthe
smallmicrocomputersemploysingleusersystems.ExamplesareMs-DOS,Pc-DOSand
Windows.

4.3.2 MultiUserSystem
Thissystem asthenamesuggestsisformultiuser,asopposedtothesingleuser
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system.Thissystem isemployedbylargermicrocomputersandminicomputers.Morethan
oneprogram canbeloadedintothemainmemorybydifferentusersandprocessedatthe
sametimeinaninteractivemanner.Examplesofsuchanoperatingsystem areUNIXand
WindowsNT.

4.4 FILEMANAGEMENT

Medium ofstorageemployedbymostmicrocomputersisoftendisk.Datathatis
storedondisksareoftenheldinafile.Thelatterisoftenreferredtoasagroupofrelated
records.Therecordsmayholddataaboutcustomers,employeesoftheorganizationand
namesofstudentsinaschoolandthelikedependingontheorganizations.

Therefore,thefileasagroupofprogram instructionsisactuallyacomputerprogram.
Whenfilesarestoredonsuchstoragemedia,thentheterm “file”referstoanythingstored
onthemedium,beitaprogram ordatafile.

4.4.1 FileandDirectories
TheworkoftheOperatingSystem istokeepormaintainadirectoryoftheaddressof

thefilesondisk.Eachfileonthestoragemediaisassignedanamecalledfilename(one
word).Thedirectoryisalistoffilenamesandthediskaddressesatwhichthefilemaybe
found.Whentheuserreferstoaparticularfilename,itcausestheoperatingsystem to
consultitsdirectoryoffilenames,locatetheaddressoftherequiredfileandmakeitready
foruse.

Letushavealookatadirectorylistingoffilesofasystem diskusingMsDOS.Allof
thefilesinthisdirectoryareprograms.Asystem diskissocalledbecauseitcontainsthe
directorysystem.Weshalllistdirectoryforsystem driveA:
VolumeindriveA:hasnolabel.
DirectoryofA:
COMMAND COM 1810713-12-97 13.00PM
SYSCOM 7407 13-12-9713.00PM
DIRECTORY COM 130713-12-9713.00PM
FIND EXE 1278 13-12-9713.00PM

4FILE(S) 142890BYTESFREE

Whatthelistshows:
(i) thenameofthefilee.g.COMMAND
(ii) Filenameextensione.g.COM
(iii) Thenumberofbytescontainedinthisfile
(iv) Dateandtimeonwhichitwasprintedintothedirectory.
(v) Thetotalfigureatthebottom ofthisdirectorylistingshow thenumberofbytes

remainingforstoringotherfiles.
MS-DOShascertainrulesforformationoffilenamesforexample;

A filenamemustnotexceed8charactersinlengthandinsomecasesrequires
filenameextensions,whichis3-characterinadditiontothefilename.Intheaboveexample,
COM andEXEareextensions.Althoughnotvisible,thereisusuallyafullstopbetweenthe
filenameandtheextensione.g.Diskcopy.COM isthecompletenamefortheabovefile.The
userhastotypeinthecomputernameofthefileincludingtheperiodinordertoeffectively
usesomefilemaintenanceutilitieslikecopyingordeleting.Filenameextensionsusually
indicatethetypeoffileforexample“COM”and“EXE”abovewillrefertoprogram files.

4.4.2 DirectoryHierarchy
Filesstoredonadiskcanalwaysbeorganizedintosubdirectories.Directoryhierarchy

-75-
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referstoa“tree”likestructureformedbydirectory–subdirectories–files.Forexample,we
couldhaveadirectorycalledKENYAwithsubdirectoriesoftownsNAIROBI,MOMBASA,
NAKURUandfilesofEstateswithineachtown,e.g.Hurlinghum,NyaliandMilimani.The
figurebelowshowsthedirectoryhierarchy.

Fig.4.4.2

Tobeabletospecifywhichfiletoopen,theuserhastospecifytotheoperating
system thedatapathorpathtothatfile.Forexample,toopenafilenameMilimani,the
followingpathmustbespecified:Kenya\Nakuru\Milimani.

Apathisoftendefinedasalogical,sequentiallistofdirectoriesandsubdirectories
leadingtoafilename.Thenamesofdirectoriesandsubdirectoriesareseparatedfrom
eachotherbydeterminateswhichcouldbeabackslash(\)orahyphen(-)oraslash(/)
dependingontheMs-Dosversioninuse.

ThedirectorynameshaveextensionDIRwherasthefileshaveTXT.Thedirectory
namedKenyaunderwhichthesubdirectoriesNakuru,MombasaandNairobiarestoredis
calledrootdirectory.

4.4.3 VolumeLablesandDirectories
Alabelsisanamegiventoadisktoenableyouidentifythecontentsfrom thoseof

otherdiskswhenit’soff-lineinthatifit’snotmountedonadrive.
Sincetheusecouldhavemultiplediskdriveson-line(mounted)atonetime,the

operatingsystem musthaveawayofdeterminingwhendisksareactuallymountedonthe
driver.Todothis,weusevolumelabelsorvolumedirectory,whichsimplyanameassigned
toeachdiskusedinthecomputerinstallation.Thedifferencebetweenvolumelabels
identifiesastoragemedium asphysicalunitwhilethelattertwoidentifydatastoredon
disk.Supposewegaveavolumelabelcountrytothehierarchyabove,thecompletename
forreachingMilimanifilewillbe:

COUNTRY\KENYA\NAKURU\MILIMANI

Theoperatingsystem willensurethatdiskonavolumelabelCountryislocatedfirstif
itistheonemounted,beforeitsearchesfortheactualfileinthespecificdirectories.

4.4.4 TabControl
Computersandtheiroperatingsystemscanperform agreatnumberofdifferent

tasks,notjustonejobassayastand-alonewordprocessororacalculator.Therefore,the

NAIROBI

HURLINGHUM

KENYA

NAIROBI MOMBASA NAKURU

HURLINGHUM NYALI MILIMANI
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userofthesystem mustbepreparedtotelltheoperatingsystem whatparticulartaskto
perform atthemoment.

Whenthecomputersystem iscomplete,usuallytheapplicationprogram iswhatthe
usercommunicates with the program when a particulartask is desired.When the
applicationprogram finishes,itisnolongerapartofthesystem.

Theuserthereforemustcommunicatewiththeoperatingsystemstotellitwhatto
donext.HeorshedoesthisthroughtheuseofwhatwecallOS’sTabControlLanguageor
TCL.TCL consistsofa numberofoperating system commandsalso called system
commandsthatcontroltheoperatingsystem.

Howdoesoneknowthattheapplicationprogram hasfinisheditsworkanditisno
longerloadedbytheoperatingsystem?Theoperatingsystem willdisplaythatbydisplaying
itsprompt;itcouldbeacharacterortwothatwillsignaltheuseritawaitsfurthersystem
commands.

TheMS-DOSOperatingSystem,usesthepromptC:\>orC>.The“C”intheprompt
indicatesthediskdriveinwhichtheoperatingsystem willlookforanyfilesreferredtoby
thenextTCLinstructions.Thediskdriveattachedtothesystem areusuallyidentifiedby
lettersofthealphabetthroughasystem withfourdrivescouldhavedriveidentifiersA:
throughD.Anyreferencetoadrivemustincludethecoloninthedriveidentifier.Thedrive
identifierdisplayedbythedospromptisknownasaloggeddrive,thedefaultdriveorthe
activedrive.

4.5 MS-DOSCOMMANDS
Using system commands is quite easy.Itis a matterofknowing the right

commandskey,keyitinandpressenterkeyforthecommandtobeaccepted.System
commandshelpustomanageourfilesanddirectoriesforexample;wecancopyafilefrom
onedisktoanother,deletefilesorchangenames.Wecanalsomanageourdisksfor
exampletoformatadisk,labeladiskorcopydisks.

TheSyntaxofaDosCommand
ADoscommandusuallyhasacommandname(i.ethesystem commandtheuser

intendstouse)andanargumentwhichisinformationrequiredbythecommand.An
argumentusedwithaDoscommandwillindicatethediskdriveonthefiletobeusedbythe
command

Example: COPYANN1TO ANN2
ThecommandhasacommandnameCOPY.TheargumentsareANN1andANN2.

ThiscommandcopiesafileknownasANN1.ThenewcopyisnamedANN2.
N/B: ANN 1andANN 2areargumentsandareseparatedfrom eachotherbyablank

space.Theyarealsoseparatedfrom thecommandnamebyablankspace.

4.5.1 RunningaProgram
ItisimportanttonotethataDosCommandrepresentsaprogram.Acommand

nameisjustlikeafilenameofanyotherprogram.Tobeabletorunaprogram usingDos,
firsttheoperatinghastobeloaded.Loadingtheoperatingsystem issimplyswitchingon
thecomputer,itwillopenaprogram loadedinROM tocheckiftheoperatingsystem is
loadedindriveAoranyotherandload,otherwiseitwillloadfrom theharddisk.

Torunaprogram withfilenameextensionCOM,BAT,TXT,simplyenteritsfilename
withouttheextensionforexampletoaBasicProgram simplyenterBASIC.Itsfilenameis
BASIC.COM.

Whenyouwanttoexecuteaprogram thatisnotstoredonadiskintheloggeddrive,
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thefirstthingwouldbetochangetheloggeddrivetothediskcontainingtheprogram.For
example,supposeyouwantedtorunaprogram withthefilenameMILO.EXEwhichison
thediskindriveB:,andtheloggeddriveisA:,tospecifythedriveonwhichDosshouldlook
fortheprogram,proceedwiththefilenamewiththedriveidentifiedwithnoblankin
betweenthecolonandthefilename.

B:MILO

4.6 FILEMANAGEMENTCOMMANDS

4.6.1 ChangingtheLoggedDrive
Tochangetheloggeddrivefrom theactiveone,simplyentertheletterofthe

alphabetforthenewdriveatthepromptoftheactivedrivefollowedbythecolonsandthen
pressEnterkey.

Forexample,iftheactivedriveisC:\>,simplytypeA:atthepromptandpressEnter.
C:\> A:\>
A:\> or A:\>

4.6.2 DeterminingtheContentsofaDiskette
Todeterminethecontentsofyourdisk,Dosprovidesaprogram commandDIR

(Directory)thatwilldisplaythefilesstoredinyourdiskwiththeexceptionofthehidden
files.

Thefilesareusuallylistedoneperlinewiththeirfilenames,filenameextension,size
andthedateandtimetheywerelastsaved.

Ifyouhavemanyfilesthancanbedisplayedonthescreen,thenDospassesthem
sofastoverthescreenthatyoucannotbeabletoreadoridentifyaparticularprogram.
Therearetwosolutionstothatprogram:

(i) /P(Pause)Switch
Toseethefileswithalltherelevantinformationi.e.filename,filenameextension,

sizeanddateandtime,then/Pswitchdoesthework.Thefileswillbeshownonescreenat
atimeandteststheusertoseethefileswithinstructionsto“pressanykeytocontinue…”
TheformatisDIR/P<ENTER>

(ii) /W (Wide)Switch
Thiscommandwilldisplayfilenamesandtheirextensiononlyfortheentiredirectory

atonce.Theywillbedisplayedinrowsfivefileswide.TheformatisDIR/W <enter>.

ToseeonlyaparticularfileonDisk
Simplyusethefilenameofthatfileastheargument,thus:
DIRB:FILENAME.TXT

Inthiscase,Doswilldisplaytheparticularinformationaboutthatfileortellyouthat
itisnotondisk.

ToseeDirectoryfileswithsimilarextensions.
Ifyourfileshavethefollowingextensions;BASforBasicProgrammingfiles,DBSfor

Databasefiles,toseetheirdirectoryofalltheBasicprogrammingfiles,enter:
DIR*.BASorDIR/P.BAS or DIR/W*.BAS
Theasteriskiscalledawildcard.Whatitmeansisthatyou“substitutetheposition
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withanycharacters.”ForinstanceinthecommandDIR*.BASwilllistallthefileswiththe
.BASextension.

Directoryoffileswithsimilarnamesanddifferentextensions
Supposeyourfilenamesarethesamebuthavedifferentextensions,allthatyou

needtodois:
DIRSame.*

Allfilescalled“Same”willbedisplayed.
SupposeyoudecidedtoidentifyyourfilesasSame1,Same2andsoon,and

thereforeyouwantedtoonlydisplayafilenameSamebutwithspecificextensionDBF,you
wouldenter:

DIRSame*.DBF
Toseeallsamefilesyouwouldenter:

DIRSame*.*

Theasteriskwildcardisamanycharacterwildcard.Itfillsoutafilenameor
extensionfrom itspositiontotheendofthenameintheaboveEXEfile,theasteriskisthe
fifth,sixth,seventhandeighthcharacteriftheyexistinthefilenamebeginningwithSAME.

AnotherwildcardusedintheDoscommandif?Itisusuallycalledaonecharacter
wildcard.Whenitappearsinacommand,youcansubstituteitwithonecharactere.g.

DIR?AME*.DBF,willsubstitute?withanycharacteraslongasthenextlinei.eAME
ispartofthatfilename.Soifitisacommand,likeDIRSAME*???Wouldbethesameas
DIRDSAME*.*whenthethreequestionsmarksintheformerstandfirthreecharacter.

4.6.3 ChangingDirectories
LetusgobacktotheexamplewegavewithrootdirectoryKENYA.Supposeyou

wantedtomakeHurlinghum yourcurrentdirectory,yousimplyneedtoentertocommand:
CDC:\NAIROBI\HURLINGHAM.<ENTER>
IfyouarealreadyinC:asthelogicaldrive,youdonotneedtoenteritagain,simply

type:CD.Ifyouwantedtomoveuponelevelofthedirectoryi.e.toNairobi,type:
CD..<ENTER>

Supposeyouweretogostraighttotherootdirectoryi.e.KENYA,allyouneedtotype
inatthepromptis:

CD\<ENTER>
Ifyouwanttoseethesubdirectoryofacurrentdirectory,typeDIR.<ENTER>.

ForexampleifyouhavemadeNakuruyourcurrentdirectory,toseesubdirectorylike
Milimanisimplyenterthelattercommand!

4.6.4 MakingDirectories
SupposeyouwantedtomakeasubdirectoryofyourcurrentdirectoryNakuru,what

youneedtodoisenterthatcommandMD(MakeDirectory)andthenameyouintendtocall
thesubdirectory,thus:

MDLANGA<ENTER>
IftowardscreatingthedirectorynamedLANGAyouwanttoworkinit,simplyusethe

CDcommandtoplaceyourselfinit,thus:
CDLANGA<ENTER>
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4.6.5 RemovingDirectories
Toremoveadirectory,firstensurethatthedirectorytoberemovedisempty.Youcan

emptyadirectorybyusingDELcommandaftermakingback-upcopiesofthesame.
ToeffectthecommandtoremoveadirectorylikeNYALI,ensureyouplaceyourselfin

MOMBASAdirectoryfirst,thus:
CDMOMBASA<ENTER>
RDNYALI<ENTER>

4.6.6 CopyingaFile
Itisoftennecessarytomakeacopyofafile.Allimportantfilesshouldalwaysbe

copiedsoastoguardyourselfagainstthelossofdata.Datalossoftenoccursifyou
accidentallyeraseafile,Powergoesoffbeforeyousaveyourfiles,storedataunderan
incorrectname,dophysicaldamagestoadiskette.

Whenyoucopyafiletoprotectagainstlossofdatawesayyouarebackingupafile.
Thecopycommandrequires2parameters/argumentstoaccomplishthetask.Itisa
residentcommand.

(i) Thefirstargumentisthenameofthefiletobecopied.
(ii) Thesecondargumentisthefilenameforthecopy.Ifthefileisnotonthelogged

drive,thendriveidentificationmustbeincluded.

4.6.6.1 Copyingfrom thesameDrive
Thus:CopySAME1.DBFZAME2.DBF

TheabovecommandwillcopyfilenamedSAME1onthesamedriveandgiveitanew
nameZAME2.DBF.itisimportanttonotethatifyouarecopyingwithinthesamedrive,then
thenewfilemusthaveadifferentname.

4.6.6.2 Copyingfrom oneDrivetoanother
Tocopyafilefrom onedrivetoanothergivingitthesamename.Enter:

COPYSAME1.DBFB:
Newfilenameisnotnecessaryonthetargetdrive(B:)sinceitisthesameasthatof

thesourcedrive.

4.6.6.3 CopyingarangeofFiles.
Tocopyarangeoffiles,weemploywildcardsforexample:
Copysame*.*Bwillcopyallfilesontheloggeddrivethatstartwithsame ontothe

disketteindriveb:irrespectiveoffilenameextension.
TocopytheentirecontentsofdriveA:toB,wecanusethefollowingcommand:

COPYA:*.*B:
N/B: Ensurethatthedestinationdisketteisformattedbeforetheoperationisstarted
since this command COPY doesn’tcopyformatting information as does DISKCOPY
command(4.7.4).

4.6.7 RenamingFiles
Forthesakeofclarity,theusercanrenameanoldfilewithanew name.The

commandisRENAMEorsimplyREN.TheformatofthisresidentDOScommandis:
Atthepromptoftheloggeddrivecontainingthediskwiththeoldfilenametype:

RENAMEOLDNAME.TXT NEWNAME.TXT
ThisDOSinternalcommandwillnotallow youtochangeafilenametoonealready

existinginthediskette.
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NoticethesinglespaceleftbetweentheargumentsthemselvesandbetweenDos
commandandtheargumentoldname.

Theuseofwildcardisimportanthereastheycouldhelprenameawiderangeoffiles,
forinstance:

RENAMESAME*.DBFSAME*.WPF
This willchange allthe filename extensions ofallthe SAME files to Word

ProcessingFiles(WPF).Torenameafileonadifferentdrive,youwoulddothis:
RENAMEB:SAME.DBFZAME.DBFtorenameafileinB:

4.6.8 DeletingFiles
TwoDoscommandsavailablefordeletingfilesareDELandERASE.Theformatis:

DELZAME.DBF<ENTER>
ThiswilldeleteonlyafilenamedZAME.TodeletetheentiredirectoryofZAME(thatis

plusthesubdirectories),enter:
DEL*.*<ENTER>

ThatisifyouareplacedinsidethedirectoryZAME.

4.6.9 ToDisplaytheContentsofaFile
Tobeabletosimplydisplaythecontentsofafileonthemonitor.Thecommandtype

isprovided.Theformatis:
TYPEFilename.EXT
Indicatethefilenamethatisplusextensionifyouintendtodisplaythecontentson

thescreen.NB:YoucanpressCTRL+Stostopthecontentsonthescreenfrom passing
toofastforyou.

4.6.10ToprinttheContentsofaFile
Ifyouneedahardcopyofthecontentsofafile,thenentertheformatbelow:
TYPEFilename.EXT>PRN

N/B:YoucouldalsousethecommandPRESSCTRL+Pwhichwillsenteverythingonthe
CRTtotheprinter.TostopprintingpreCTRL+Pagain.

4.7 DISKMANAGEMENTCOMMANDS

UnderDiskManagementcommands,wewillexaminethefollowingcommands:
 FormattingaFloppyDisk
 InsertingaFloppyDisk
 Copyingdisks
 AddingDostoaformatteddisk

4.7.1 FormattingaDiskette
Formattingisaprocessofpreparingnew diskettesfordatastorage.Thesystem

commandisFOMART.
Whatformattingdoes:itorganizesthedisksoDoscanstoredata,keeptrackof

them andretrievethem from disk.Italsoensuresthattherearenodefectiveareasonthe
newdisk.Ifatallthedefectiveareasarefound,FORMATwillmarkthem soDosdoesnot
storedatainthem.
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Formattingusuallytakestwoways:AdiskcanbeformattedtoincludeDosornot.
Disksthatincludetheoperatingsystem orDosarecalledsystem disksorbootdiskor
commanddiskandcanbeusedtostartthecomputer(orloadtheoperatingsystem).Disks
thatdonothavetheoperatingsystem storedinthem havemoreroom tostoredatathan
theformer.

Procedure:
(i) ToFormatanonsystem ordatadisk
SimplyenterFORMATfollowedbyadriveidentificationifthenewdiskisnottobeinthe
loggeddrivei.e.

FORMATorFORMATB:
ThiscommandwillpromptDostoloadformatprogram anddisplaythefollowing

message:
INSERTNEW DISKETTEFORDRIVEA:andstrikeanykeywhenready.Inthefilecase

or
INSERTNEW DISKETTEFORDRIVEB:andstrikeanykeywhenreadyinthesecond

case.
Simplyputthenewdisketteintheindicateddriveandpressanykey.Doswilldisplay:
Formatting…
Afterafewminutes,Dosrepeats

Formatting……FormatComplete
362496bytestotaldiskspace
362496bytesavailableondisk
Formatanother(Y/N)

Towhichyouwillanswer“Y”or“N”pressYifyouwanttoformatanotherotherwise
pressNkeyfrom thekeyboard.

(ii) Formattingadisksothatitincludesthesystems.
SimplyfollowtheaboveprocedureswithadditionofletterSforsystem thus:

FORMAT/SorFORMAT/SB:

Themessagesdisplayedarethesameastheonesabovewithadditionoftheones
indicatingthatsystem transferredandhowmuchspaceitrequired.

Adiskwiththesystem includessomehiddenfilesthenamesofwhichdonotappear
whenyoulookatthecontentsofthedisk,andafilecalledCOOMAND.COM.Thesefiles
form theresidentportionofDos.

4.7.2 AddingDostoaFormattedDiskette
AddingDostoaformatteddisketteisatwo-stepprocess:

(i) WiththetargetdisketteinB:andasystem diskintheloggeddriver,copythehidden
filestothediskettewiththeSYScommand:

SYSB:
SYSisanon-residentprogram (ortransmit)i.e.itisnotkeptinRAM.Itgeneratesthe

followingmessages:
SYETEM TRANSFERRED

(ii) Aftertheaboveprocess,copyCOMMAND.COM from yoursystem disktthediskyou
aremodifyingbyentering
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COPYCOMMAND.COM B:
NB: youcan addDostoanydisketteaslongasthereisenoughspacetostorethethree
files.IfadiskalreadyhashiddenfilesandyoutrytouseSYScommandtoplacethem on
thediskanyway,youwillgetanerrormessageindictingthatthereisnoroom onthedisk
forthesystem.Theonlywaytoreplacethehiddenfilesonceinstalledisonlybyformatting
thediskagain.

4.7.3 LabelingaDisk
A volumenameisused to identifydisksjustasyouidentifythem bywriting

identification information on alabelplaced on thediskenvelope.Thevolumename
however,isrecordedonthediskitselfandcanbecheckedbytheoperatingsystem to
ensurethatthecorrectdiskhasbeeninstalledinthediskdrive.

Volumelabel(11characters;ENTERforNone)?MYDISKETTE
362496bytestotaldiskspace
362496bytesusedbythesystem
321536bytesavailableondisk
Formatanother(Y/N)
A>

NB: Alwayshavesomeformatteddiskswithyoubecausesomeapplicationprograms
willnotgivetheleewaytoformatadiskwhileworkingonit.

4.7.4 CopyingDisks
ThereisautilitycalledDiskcopythatisoftenprovidedforinmostversionsofMs-

DosandPc-Dos.Whatthisutilitydoesisthatitcopiestheentirecontentsofthesource
diskto thedestination disk.Italso transferstheoperating system and formatsthe
destinationdocumentaswell.

Whatthisutilitydoesnotdoistocheckforerrorsinthedestinationdiskandmark
them sothatdataisnotstoredinbytheDos.Whileusingthediskcopycommand,care
mustalwaysbetakentoclearlyidentifywhichdiskcontainsdata(i.e.thesourcedisk)and
whichdiskisempty(i.e.thedestinationdisk).Ifthisisnotdone,thenitispossibletowipe
outeverythingonthesourcediskbecauseyouinadvertentlycopiedthecontentsofablank
disktothedatadiskyouintendedtoreproduce.

Procedure:
TheformatforDISKCOPYincludestwoparameters:

(a)SourceDriveand
(b)DestinationDrive.

Tobeabletoexecutethecommand,enterthefollowing:
DISKCOPYA:B:

ThiscommandwillcopythecontentsoftheentiredriveA:totheoneindriveB:.
NB: EverythingonthediskinB:,thedestinationdrive,willbedestroyedbytheoperation.
Afterthecommand,Doswillpromptyoutoinsertthedisks.

YoucanaswellspecifyDISKCOPYB:A:ifyouintendtocopyfrom driveB:todriveA:.
Thismethodisofteneffectivefordisksthatarefull,otherwisewewouldusethe

command:
COPYA:*.*B:

TocopyallthefilesindriveA:withanyextensiontoadiskindriveB.thiscommand
asopposedtodiskcopy,willalwayscheckforfaultyareasonthedestinationdriveand
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markthem sothatnodataiskeptinthem.

4.8 SUMMARY

 AnOperatingSystem isasetofprogram “housed”withinthesystem softwarethat
standardizesthewaythecomputer’sresourcesaremadeavailablefortheuserto
applicationssoftware.

 The functions ofan operating system are the following:Memory management,
Input/Outputmanagement,Resource allocation,Errorhandling,Provision foruser
interface,Interrupthandling,FilemanagementandJobcontrol.

 OperatingSystemscouldbesingleuserofmultiuser.Ms-Doscommandscanbe
dividedintoFileManagementCommandsandDiskManagement Commands.Some
Doscommandsare internal(orresident)and some are external(non-residentor
transient)whichmeanstheyhavetobeloggedfirstbeforetheycanbeused.

 Examplesoffilemanagementcommandsare:Deleting,copyingandrenamingfiles,
viewing,changingandcreatingdirectories.ExamplesofDiskManagementcommands
are:Copyingdisks,labelingdisksandformattingdisks.

 ResidentDoscommandsinclude:DIR,COPYandDISKCOPY,RENAME.

 Non-residentDoscommandsinclude:FORMAT,SYS.

4.9 QUESTIONS

1. Definetheterm OperatingSystem.

2. StateanddiscussfunctionsofanOperatingSystem.

3. WhatarethetwotypesofOperatingSystems?Explain.

4. Listcommandsunderthefollowingheadings:
(i) Filemanagement;
(ii) Diskmanagement;

5. WhatisthesyntaxofaDoscommand?

6. ListsomeoftheinternalandexternalDoscommandsthatyouknow.

7. WhatwillthefollowingDoscommandsdo?
(i) COPYDATA1DATA2
(ii) COPYDATA1B:
(iii) MDDATA3
(iv) RENAMEOLDNAME.TXTNEWNAME.TXT
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8. WhatisaWildcard?DifferentiatebetweenWildcardandAsterisk(*)and(?).

9. ExplainwhatthefollowingDosCommandswilldo:
(i) COPYDATA*.*A:
(ii) DISKCOPYA:B:
(iii) DELDATA*.DBF
(iv) ERASE?ATA*.*
(v) TYPEDATA*.*
(vi) TYPEDATA*.DBF>PRN

10. (i) Whatisformatting?Whyisitimportant

(ii) HowwouldyouformataDiskette?HowcanyouincludeanOperatingSystem
toaformatteddiskette?

(iii) WhatarethetwowaysofAddingDostoaformatteddisk?

(iv) WritedownthecommandforAddingVolumeLabeltoDisk.
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