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CHAPTER1

INTRODUCTIONTOCOMPUTERS

Thischapterintroducesthestudenttowhatacomputeris,classifies
computersintodifferentcategories,comparesthedifferentclassesof
computersandalsointroducesthekeyboardasabasicinputdevice.

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

Before we attemptto define a Computer,there are a numberof
associatedterminologiesthatthelearnerneedstoknow beforehand.
Theseare:Data,Information,andPrograms.

Dataisthenamegiventofacts.Forexample,inaschool,thenumberof
studentsinaclass,thenumberofteachers,namesofstudents,thename
ofcustomersinabusiness.
Informationisresultfrom processeddata.Forexampleaddingsome
numericalvalueslikethenumbers14and17intothecomputerwillgive
youtheresultof31.Thelaterisinformationyourequired.Informationcan
bedefinedasdatacomputedintoamoreusefulform thanrawform.

Program is a series ofinstructions written in the language ofthe
computerforthem toobeyandperform specifictasksasoutlinedbythe
instructions.

A Computercanthereforebedefinedas“anelectronicmachinethat
takesindata(facts)intheraw form,processesthedatatogiveoutin
anotherform calledinformation”.

Whenacomputerisfedwithdata,itpassesthroughfourbasicsteps
beforethedatacanbedisplaced;
(i) InputProcess–theuserwilltypethedatafrom saythekeyboard(to

beintroducedlaterinthechapter)andthecomputerwillacceptthe
dameandstorewithinit.

(ii)StorageProcess–thedatathatisfedintothecomputeratthesame
timeisheld,evenduringthetimeofprocessingandafterprocessing;
itcanfurtherbestoredforfurtherreference.Thesedataareheldin
computermemory.

(iii)Processing–thecomputerwillmanipulatethedataheldwithinittoa
moreusefulform –results(information).

(iv)OutputProcess–theuserisgiventheinformationhedesired.

Thefourbasicprocessescanbesummarizedinthefollowingwayby
lookingatthesametermsofinformationprocessingcycle.
Organizingdataforprocessing–togetqualityresults(information)you
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musthavequalitydatatostartwith.Unreliableoriginaldatagenerates
unreliableresults.Ifyougiveacomputergarbage,yougetgarbagein
return.ItscalledGIGO–GarbageIn–GarbageOut.

InformationProcessingCycle-InformationProcessingCycleincludesa
seriesofstepsfortransformingdataintomeaningfulinformationfor
people.

Acycleisdefinedasasequenceofactivitiesperformedinanorderthatit
producesexpectedandmeaningfulresults.

AProcessingCycleisrepeated,itmeans,ifthesameresourcesareused
inthesameway,thesameoutcomewillresult.Thestandard cycle
followedtoprocessdataanddeliverinformationcomprisesof4major
functions:
(i) InputFunction -theinputfunctiongathersandcollectsstoreddata

itemsandenterthem intothesystem forprocessing.Inputcancome
from manysources,forexamplefrom fileskeptintheoffice,banking
institutionsandaccounts.

(ii)StorageFunction–thisfunctionallowstheusertostoredatabeing
processedinthememoryofthecomputeraswellastostorethe
informationforfutureuse.

(iii)ProcessingFunction–thedesiredoperationbytheuseriscarriedout
onthedatakeyedinandstoredinthememorysoastoturnitinto
meaningfulinformation.

(iv)OutputFunction–thedatastoredisprocessedandthenoutputinto
files,printedashardcopiesordisplayedonthescreenfortheuser.

Note:Foranyinformationprocessingsystem torunsmoothlyonaday-to-
daybasis,theprocessingactivitiesmustbeorganized.Asystem haslittle
workifitprovideshelpfulinformationononedayanduselessinformation
thenextday.Outputshouldbeusefulthefirsttimeandeverytimeforthe
system.

1.2 CLASSIFICATIONOFCOMPUTERS

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

1.2.1PhysicalSize
Thefollowingcomputersystemsarecategorizedbyhowlargetheyare:
a)MonsterComputer

SometimesitisreferredtoasSupercomputersorMaxicomputers.
Thesearecomputerofenormouspowerandareverylargeinsize.Its
installationrequiresspecialfloorstocarryitsweightsanditalsoneeds
specialplumbingtocarryafluidknownasfluorocarbonneededtocoolit.

Oneuniquefeatureofmaxicomputersisthatwhenyoupurchaseit,the
purchasepricewillincludetheservicesof2permanentengineersto
maintainitforever.Theyaretypicallyusedforscientificresearchand
military applications, petroleum engineering, nuclear physics and
meteorology.

ExamplesofmonstercomputersincludeCYBERandCRAYcomputers.
Forexample,thewholeglobeneedsonlyonemonstercomputerto
forecastweatheratonce.
b)MainframeComputers

Mainframecomputersaresecondinsizetomonstercomputers.These
computersperform moredataprocessingworkthananyothertypeof
computers.Forthisreasontheyform alargeportionofinstallationin
mostorganization.

Asdoesthemonstercomputers,mainframecomputersalsohave
somespecialrequirements,forthereason,theyarehousedinspecial
roomsbroughtaboutbythespecialpowerthattheypossestogetherwith
environmentalcontrolrequirements.

Mainframecomputerscanbeusedbymorethanonepersonatatime
sincetheycansupportalargenetworkofothercomputersorganizations
thatemploymainframecomputersalongsideothercomputersarebanks,
governmentagencies,commercialandindustrialagencies.
c)Minicomputer

AlsocalledMedium sizedcomputers.Thesecomputerscomparedto
mainframearesmaller,slowerandlessexpensive.

Aminicomputerhasanadvantageovertheprevioustwointhesense
thatitdoes nothave any specialpowerorenvironmentalcontrol
requirements.Forthisreason,themedium sizedcomputercanalwaysbe



amosobiero7@gmail.com

Page|5
Formorehighschoolnotes,setbooks,guidebooks,CPA,CIFA,IT,ICT&otherE-materials

WhatsApp0706851439

locatedanywherewithintheorganization.
Minicomputerscandotheworkthatthemainframedoesbutona

smallscale.

d)Microcomputers
Ofthetypesofcomputers,microcomputersaretheslowest.However,

theycounteractthisdisadvantagebecausetheyareeasytouseandthe
costofpurchaseisalsolow.

Amicrocomputergetsitsnamefrom thefactthatitsmaincomputing
component,themicroprocessor(tobeintroducedlater)islocatedinone
integratedcircuit(IC)orwhatwecallaChip.Microcomputersfitnicelyon
desktops,forthatreason they are sometimes known as Desktop
Computers.TheyarealsoreferredtoasPersonalComputerssincemany
individualspurchasethem forpersonaluse.

1.2.2Typeofdataprocessed
Classificationofcomputersbythewaytheyprocessdatafallsinto2

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

Thesecomputersprocessdatathatvarycontinuously,forexample
variationsintemperature,amountofcurrentflowingthroughanelectrical
conductorandsoon.Theflow ofsuchdataisintheform ofwavelike
movementi.e.notpredictable.Suchcomputersareused forawide
varietyofindustrialandscientificapplicationsthatrequiretheprocessing
ofdatathataremeasuredcontinuously.

Inconclusion,wesaythatanalogcomputersmeasurethings.
(ii) DigitalComputers

As opposed to analog computers,these type countthings.Data
passedtoadigitalcomputerisusuallyoperatedoninstepsi.e.form of
discretenumbers,0,1,2,3,(adiscreteoperation).Itislikecountingon
one’sfingers(1,2,3,4…).Mostcomputersinusetodayaredigital.Thisis
becausetherearemorecountingapplicationsthanthereareapplications
thanthereareapplicationsthatrequirecontinuousmeasurements.
(iii) HybridComputers

These computers possess features ofboth digitaland analog
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computersmeaningbothcountingandmeasurementoperationsinone
computer.

1.2.3ByPurpose
Classificationbypurposefallsinto2categories:

a) SpecialPurposeComputers
Thesearecomputersthataresingletaskoriented.Inotherwords,

theyaredesignedtosolveonlyaparticulartypeofproblem.Examples
includeembeddedcomputersinourcommondigitalwatches.
b) GeneralPurposeComputers

Thesearecomputersthatcanperform avastnumberofoperations
orsolveproblemsofdifferentvarieties.Mostofthecomputersinuse
todayaregeneralpurpose.However,itiswiseto notethatgeneral-
purposecomputerscanalwaysbeadaptedwithspecialprogramstodoa
jobspecifiedhencebecomingspecialpurposecomputer.
c)EmbeddedComputers

These are computers attached to othercomputers thathelp in
operatingthem.E.g.computersembeddedinlifts,petrolpumps,digital
watchesandsoon.

1.2.4ByUse
Itisworthynotingthatwecategorizethesecomputersaccordingto

whatitisusedforandwhenitisused.Underthiscategory,thelistis
endless.Forthisreasonwewilllimitourselvestoonlyfivemaintypes.

(i)PersonalComputersorDesktopComputers
ThesearealsoknownasMicrocomputers.Theygettheirnamefrom the
factthattheyfitnicelyonthedesktop.Theycanalsobeusedonthedesk
intheofficeenvironmentorforpersonaluseathome.
(ii)HomebasedComputers

Thesecomputersarethosedesignedtobeusedathome.Anindividual
mayinstallonlygamesprogram initorawordprocessortoenablethem
writeletters,stillsomewouldinstallaccountingpackagestoenablethem
budgetandcontroltheirfinancesathome.
(iii) LaptopComputers

Thesecomputersgettheirnamefrom thefactthatyoucanplace
them onyourlapswhileusing.Theyareverysmallcomputersthathave
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thestructureofabriefcasei.e.youopenandclosethesameway.These
haveakeyboardattachedtothem andaflatscreentogetherwitha
mouseballandchargeablebatteries.Thismeansthatyoucanusethem
intheruralareaswheretheisnoelectricity.

Laptopcomputersalsohaveports(smallslots)throughwhichyoucan
attachanexternalkeyboard,mouseorexternaldrivelikedriveA:.

1.3 ACQUISITIONOFKEYBOARDSKILLS

There are manyways to enterdata into the computer.However,
keyboardstillremainsthepredominantinputdeviceforthemanyusers.

A computerskeyboardisusedmuchlikeatypewriterkeyboard.A
keyboardhasalphabetic,numeric,andspecialcharactersfoundona
typewriter.Theonlydifferenceisthatdatakeyedin,isrecordedinthe
computersystems’datacodingschemeandisstoredinthememory.The
traditionalformatofa computerorterminalkeyboard follows the
organizationprescribedbythetypewriterkeyboard.Thisisknownas
QWENTYkeyboardbecauseofthesequenceofthesixlettersonthe
upperleftcornerofthealphabetpositionofthetypewriterkeyboard.

1.3.1LayoutofKeyboardandFunctionsofKeys
Atypicalkeyboardtakestheform ofanormaltypewriterkeyboard.A

keyboardusuallyhasstandardkeys;thatislettersofthealphabetplus
specialcharacterse.g.?,‘,@ e.t.c.

Inadditiontothestandardkeys,onefindsanumerickeypadwhichis
essentialforapplicationsthatrequireentryoflargeamountsofnumerical
information.

Function Keys are identified as F1 through F12,they can be
programmedto easetheworkoffrequentlyusedoperations.Cursor
controlkeysofdirectionkeys ( )theoneswitharrows,movethe
cursorontheCRT(screen).

Otherspecialkeysinclude:Deletekeysandbackspacekeyswhich
deletescharacters.Deletekeydeletesacharacterthatisinfrontofthe
cursorwhereasbackspacekeydeletecharactersbeforethecursor.Insert
keywillinsertcharactersfrom text.Otherse.ghomekeywilltakeyouto
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thetopofthedocumentandendkeytotheendofthedocument.
Computerkeyboardemployoneormorecontrolkeys.Controlworks

justliketheshiftkeyonakeyboardinthattheycauseotherkeysto
perform functionsdifferentfrom theirnormaloperations.Example,ifyou
holdshiftkeydownandpresstheletter“e”,yougetadifferentcharacter
“E”.Holdingdownthecontrolkeywhileyoupressanyoftheotherkeys
causesstillanothercharactertobesenttomemory.

Likethecontrolkeys,theescapekeyisusedtocauseotherkeysto
perform specialfunctions.Unlikethecontrolkeys,however,itisnotheld
downwhilepressinganotherkey.Oncesendingasignaltothecomputer
system,forthatpurpose.IfyoupressanotherkeyfollowingEscape,itwill
causethecomputertoexecuteafunctionestablishedbytheprogram in
use.

Fig.1.3.1LayoutoftheKeyboard

1.3.2SUMMARY

Acomputerisadevicethattakesdatainoneform andprocessesitto
giveoutinanotherform calledinformation.

Dataisthenamegiventofacts.

Informationisprocesseddata.

Program is a setofinstructions written in the language ofthe
computerindicatingwhatthecomputeristoperform.
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4basicfunctionsofacomputer:Input,Storage,ProcessingandOutput.

Computerscanbeclassifiedby:Size,Thewaytheyprocessdata,By
Purposeandbyuse.

Typicalkeyboardisthesameasatypewriterkeyboard,has:standard
keys,NumericKeypad,Functionkeys,CursorControlkeysorDirection
keys,ControlKeys,Alternatekeys,Escapekeyse.t.c.

1.3.3QUESTIONS:

i.DefineaComputer.

ii.DifferentiatebetweenDataandInformation.

iii.WhatisaComputerProgram.

iv.Whatarethe4basicfunctionsaComputerwillperform ondata.

v.Discussindetailhowcomputerscanbeclassified.

vi.Discussthelayoutofatypicalkeyboardandfunctionsofthedifferent
keys
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CHAPTER2

COMPUTERCOMPONENTS

Thischapterintroducesthestudenttothecomputerhardwaresystem.
Attheendofthechapter,thestudentshouldbeableto:differentiate
betweenhardwareandsoftware,identifytheelementsofacomputer
systems’hardware,explainthefunctionalorganizationoftheelementsof
acomputersystem,describethecentralprocessingunit,describerthe
types ofinputand outputdevices,describe the types ofsecondary
storagedevicesandmediaandfinallybeabletodistinguishbetween
system softwareandapplicationsoftware.

2.1 DiagrammaticRepresentationofDivisions
ofaComputerSystem.

2.2DistinctionbetweenHardwareandSoftware.
2.3TheCompleteComputerSystem.
2.4ElementsofaComputerHardwareSystem.
2.5FunctionalOrganizationoftheElements

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

StorageDevicesandMedia.
2.9.1DistinctionbetweenSystem Software

andApplicationSoftware.
2.9.2Summary.
2.9.3Questions.

2.1DIAGRAMMATICREPRESENTATIONOFDIVISIONSOFACOMPUTER
Thefollowingdiagram showsthebasicphysicalcomputerbreakdown
thatwillserveasareferencethroughoutthechapter.

Fig.2.1
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KEY:
C.P.U - CentralProcessingUnit
A.L.U - ArithmeticLogicUnit
DOS- DiskOperatingSystem

Fig.2.1
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ROM- ReadOnlyMemory
RAM- Random AccessMemory
DBMS- DataBaseManagementSystem

2.2DISTINCTIONBETWEENHARDWAREANDSOFTWARE

AComputerhardwarefrom thesimplestpointofviewisthephysicalor
tangiblepartsofacomputerwhereassoftwarearetheintangibleparts
thathelpthecomputertodoitstask.From atechnicalstandpoint,the
followingarethevaliddefinitionsandhencethedistinctionbetweenthe
twoterms.
A hardwareisanamethatdescribesalltheelectronic,electricaland
mechanicalcomponents ofa computertogetherwith its peripheral
devices.
Asoftwareisthenamethatdescribesalltheprogramsthatareusedto
runthecomputerordoaspecifictasktogetherwithitsdocumentation.

Explanationoftheterms
Peripheraldevicesreferredto aboveare:inputdevicese.gkeyboard,
mouseoroutputdevicese.gmonitor,printer.Thesearedevicesthatare
usedattheperipheryoratthesideoralongsidethecomputer.
Documentationrefersto,initssimplestform,themanualthathelpsthe
usertoknowhowthedifferentpartsofthesoftwarework,howtoinstallit,
uninstall,troubleshootorasareferencebook.Thedefinitionofsoftware
isnotcompleteuntildocumentationisincluded.

2.3THECOMPLETECOMPUTERSYSTEM

Becauseoftherecentadvancesinhardwaretechnology,peoplehave
thoughtofcomputersashardwaredevicesonly.Thisisfarfrom thetruth.
Thefactis,thehardwareisonlyonepartofthecompletesystem.Without
programstotellthecomputerwhattodo,theyremainimmobileand
unproductive,justlikeanautomobilewithoutfuel.

A computersystem is therefore defined as a combination of
hardwaredevicesandprogramsassembledtoaccomplishspecifictasks.
Thebroadcategoriesofprogramsareoftenemployedbycomputer’s
operation.Onecategoryofprogram isknownasOperatingsystem.As
thenamesuggests,theoperatingsystem controlsthebasicaspectsof
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thecomputer’soperation.Itisthedriverofthecomputer.
The othercategory consists ofthe Application program which

instructsthecomputertoperform thoseproceduresnecessarytoget
somejobsdone;forexampleWord-processing,Accountingprograms;as
agroupareoftencalledSoftware.Therefore,thethreecomponentsofa
completecomputersystem are:Hardware,theOperatingSystem and
Application Software.The following diagram (fig.2.3) shows the
relationshipbetweenthesethreecomponents.

Fig.2.3

2.4ELEMENTSOFACOMPUTERHARDWARESYSTEM

Thehardwarecomponentsofacomputersystem consistofasetof
interconnected electronic and mechanical devices. All computing
machinesbeitacalculator,amicrocomputeroramainframehasthe
sameparts.

Thepartsofahardwaresystem are:Inputdevicese.gKeyboard,
Outputdevicese.gMonitor,PrinterandtheCentralProcessingUnitwhich
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comprisesofControlUnit(CU)andtheArithmeticLogicUnit(ALU)and
Memory.

Thefigure2.5showsthepartsofacomputerhardwaresystem.

Fig.2.5:ComponentsofaComputerHardwareSystem
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2.5FunctionalOrganizationoftheElementsofaComputerSystem

Fig.2.6belowshowsthemajorphysicalcomponentsofacomputer
system

Fig.2.6

2.6DESCRIPTIONOFTHECENTRALPROCESSINGUNIT

TheCentralProcessingUnitisthemaincomponentofacomputer
hardwaresystem.ItisusuallyreferredtoastheCPU.Itconsistsofthree
parts.ThemainpartoftheCPUisthememoryorprimarystorage,where
databeingprocessedandtheprogramscontrollingthecomputerare
contained.



amosobiero7@gmail.com

Page|16
Formorehighschoolnotes,setbooks,guidebooks,CPA,CIFA,IT,ICT&otherE-materials

WhatsApp0706851439

ArithmeticLogicUnitformsthesecondpartoftheCPU.TheALU
performsthecalculationsandmakescomparisonsbetweenunitsofdata.
ThelastcomponentistheControlUnit(CU),theworkofwhichisto
controltheoperationsofthehardwareforexamplebyissuingcommands
toallelementsofthecomputerasperthedictationsofmemory.(e.g
from theinputdevicestomemory,from memorytooutputdevices,etc).

TheCentralProcessingUnitdeterminesthepowerofacomputer
hardwaresystem whichisdescribedintermsof:
(i) SizeofMemory,whichismeasuredbythenumberofcharactersof

dataitcanstore
(ii)SpeedoftheControlandArithmeticLogicUnit,whichismeasuredin

millionsofinstructionspersecond(MIPS).
Theworkofthevariousinputdevicessuchasterminalkeyboard,disk

storage unitsand tape storage unitsisto send data into the CPU,
whereastheworkoftheoutputdevicessuchasprinters,visualdisplay
units,diskandtapeunitsistogiveouttheresultsfrom theprocessing
operations.

TheCentralProcessingUnitalso“houses”Registers.Thelatterisa
smallpartintheCPUthatholdsdatabeforeprocessingorprobablyafter.
Theystoredatatobeprocessedandthereafterpartialresults.Registers
areofdifferentkindsperformingdifferentfunctions:
(i) OrdinaryCounterRegister(OC)– Thisregisteraddressesthenext

instructiontobeexpectedorwecouldsayitcontainstheaddresses
ofthenextinstructiontobeexecuted.

(ii)InstructionRegister(IR)–Thisregistercontainstheactualinstruction
underexecution.

DiskDrive
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(iii)AccumulatorRegister–Thisregisterstoresdatatobeprocessedor
theresultsofapartialexecution.

The processorcommunicates with the main memory through 2
registers:
(a)MemoryAddressRegister(MAR)
(b)DataAddressRegister(DAR)

Whenreadingawordfrom thememory,theCPUstorestheaddressof
thatwordinMARandsendsareadsignaltoamainmemory.Afterone
memorycycle,thevalueofthewordisinDARfrom wheretheCPUwill
searchforit.

Whenreadingaword,theCPUstoresinMARtheaddressofwherethe
writeoperationwilltakeplace.Thevaluetobewrittenwillbestoredinthe
DARandthenitsendsthewritesignaltothememory.

ExecutionofanInstruction
The execution ofan instruction ofthe centralprocessing unitis
performedthroughthefollowingsteps:
(i) Storageofthenextinstructiontobeexecutedfrom themainmemory

totheinstructionregister(IR);
(ii)ModificationofthecontentsoftheOCregisterstheaddressofthe

nextinstruction;
(iii)Recordingoftheinstructionrecentlystored;
(iv)Localizationofthedataneededbytheinstructionsinthememory;
(v)StorageofdataifnecessaryintotheinternalregistersoftheCPU

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

TheProcessor
TheControlandArithmetic/LogicUnitsareusuallyconsideredasa

hardwaredeviceseparatefrom thememory.Thisisbecausethesizeof
the memory may vary independently from the Control and
Arithmetic/LogicUnits.AsseparatedevicestheyareknownasProcessor.

Processorsusedinmicrocomputersareknownasmicroprocessors
(refertochapter1),butconceptuallytheyarethesameprocessorsfound
inlargercomputersystems.
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Memory
Acomputer’smemorystoresdatabefore,duringandafterprocessing

aswellastheapplicationprogram inuseatthetime.Thesedataare
storedincellsofthememory.Eachmemorycellcontainsonebyteof
data(abyte=8characters:acharacterissayaletterofthealphabet,ora
number).Therefore,onecellwillcontaineightcharacterscalledabyte.

Thesizeofthecomputermemoryismeasuredintermsof“Kilobytes”
or“Megabytes”or“Gigabytes”.Since“Kilo”standsfor1,000and“Mega”
for1,000,000,computermemory is measured by the thousands or
millionsofbytesthatcanbestoredinmemoryatonetime.

Incomputerusage,theprefix“Kilo”actuallystandsfor1024bytes
and“Mega”for1,048,576bytes(explanationlaterinform 2–Number
systems).

ComputermemoryissometimesknownasPrimarymemoryStorage,
MainMemoryandRAM (Random AccessMemory).

PrimaryMemory
PrimarystorageorRAM isthecomputer’sworkingbench.Alldatato

beprocessedmustfirstberecordedinitandalloutputofresultsdraws
datafrom it.Primarystoragehas2crucialcharacteristics.Thefirstisthat
datacanonlybestoredtemporarily,andtwo,itcannotstoreagreatdeal
ofdata.

SecondaryStorage
Thesecharacteristicsofprimarystoragegiverisetotherequirements

tostorelargequantitiesofdatainmachinereadableform thatcanbefed
intoRAM insmallsegmentsforprocessing.Unitsthatdothisarecalled
secondary storage devices also referred to as Auxiliary Storage or
BackingStorage.(Descriptionofthesedeviceslatterinthechapter).

Thetwomostprevalentofthesearedisksandmagnetictapes.These
mediaoffertheabilitytostoredataoffline,meaningthatdatacanbe
processedfrom timetotimebythecomputersystem andarenotstored
permanentlyaspartofthehardwareconfiguration.Whenneeded,they
aremountedondatareadingandwritingdevice,calleddrops,asrequired
bytheirapplicationprograms.
(i) Theprocessorreceivesdatafrom mainstorage,performsoperations

onthem,thentheresultisgivenbacktothesame.
(ii)Datathengoestothemainmemorycomesfrom inputdevicesor
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secondarydevices,anddatafrom themainmemorygoestobacking
storageoroutputdevices.

(iii)TheALUandCUcombinetoform theprocessorasdiscussed.

2.7DESCRIPTIONOFTYPESOFINPUTDEVICES

Inputdevicesinwhateverform asthenamesuggestsaredevicesthat
helptheusertocommunicatewiththecomputerbyissuingcommandsin
differentwayswhichthecomputerobeys.

2.7.1Keyboard
Please referto 1.4 forfullkeyboard explanations.Using the

keyboardisamatterofknowingwhichcommandyouwanttoissuetothe
machineorwhatentriesintheform ofcharactersyouwanttomake;then
simplytypeintherightcharactersfrom thekeysofthekeyboard.

2.7.2Mouse
Thisisanothertypeofinputdevicebutasopposedtothekeyboard,it

doesn’thavekeys.Amousehasusuallytwobuttons(butnotalways).
Wheninstalledinyourmachine,apointerisalwaysseenonthescreen.
Underneaththemouseisarotatingballwhichwiththeslightmovement
ofthedeviceonapad,thepointerwillcorrespondinglymoveonthe
screenbythesamedistanceandtotherightdirection.Toissuean
instructiontothesystem,theusersimplyneedstoclick(pressthemouse
buttononce–usuallytheleft)amenuandchooseacommandhewishes
toissueorclickacommandhewouldwanttouse.Youcanuseamouse
alsotodraw differentshapesofyourstyleapartfrom simplyclicking
commands.A mouse(mice– plural)isusuallyemployedinWindows
Applications withoutwhich the Windows Operating System become
incomplete.

Fig.2.7.2Mouse
2.7.3LightPens
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Lookslikeanordinarypenbutitstipisalightsensitivedetector.
Whenyoutouchthetipofthepentothedisplayscreen,thecomputer
locateswhatarecalledthex-y-raycoordinatesofthatpoint.Bytouching
thescreenatvariouspoints,orbymovingthepenacrossthesurfaceof
thescreen,youcanwriteanddraw.

Normallyusedwithpalm tops.Sincepalm topsareverysmalllight
pensreplacemouse.

Fig.2.7.3LightPen

2.7.4JoyStick
Thisisadevicethatpermitsyoutomoveapicture,line,word,or

cursorfrom pointtopointinadisplayscreen.Usednormallyinplaying
computergames.

Fig.2.7.4JoyStick
Youoperateajoystickbymovingitinvariousdirections.Itcariesout

thesamefunctionsasthelocatekeys(cursorcontrol)onthekeyboard.
Butitisfasterandletsyoumovein8directionsinsteadoffour.

2.7.5 GraphicTablet

PhotoelectricCell Cablelinktocomputer
terminal
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Itletsyoudraw adesignjustasyoumightdoonpaper.Youusea
specialpenoryourfingertodothedrawingonaflat,tablelikesurface.
Yourdrawingappearsimmediatelyonthedisplayscreen.

Fig.2.7.5GraphicTablet
2.7.6LaserScanner

Thisinputdeviceisusedtoscanapictureorotherdocumentsfrom
printonto thescreenandhencecanbeavailableforstorageinthe
computermemoryforprocessing orfuturereference.Someprinters
comewithinbuiltscanners.However,wehavesmallscanners(manual)
thatareheldinthehandwhilescanninganobjecttothemonitorintothe
memory.Youcanscanforexampleyourphotograph,
signature,andlogoonotherdocuments.Anotherscannerisknownasflat
bedwhichisusedbyplacingthedocumenttobescannedonit.

Fig.2.7.6LaserScanner

2.7.7VoiceInput
Voiceinputsystemsrequirethattheuserpronouncethevocabularyof
voicecommandseveraltimeswhilethesystem doesthe“listening”and
analysesthevoicepatternsofthevariouswords.Afterthis,usingan
airplayofthevoicepatterns,thesystem willrespondtothecommandsas
dictated.Oncethecomputerhasbeeninitializedwiththevoicepatternof
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theperson,suchsystem willalwaysnotrespondtoanyoneelse.Example
isvoicedialinginamobilephone.

2.7.8VoiceInput
Voiceinputsystemsrequirethattheuserpronouncethevocabulary

ofvoicecommandseveraltimeswhilethesystem doesthe“listening”
andanalysesthevoicepatternsofthevariouswords.Afterthis,usingan
airplayofthevoicepatterns,thesystem willrespondtothecommandsas
dictated.Oncethecomputerhasbeeninitializedwiththevoicepatternof
theperson,suchsystem willalwaysnotrespondtoanyoneelse.Example
isvoicedialinginamobilephone.

2.7.9OpticalCharacterReader(OCR)
Thisdevicealongwithotherstobediscussedshortlyafter,havebeen
developedtomakedatainputtocomputersystemsindependentofany
humanoperations.OpticalCharacterReaders(OCR)acceptdatainput
opticallyorwithmachinesthatrespondtomagneticinkormagneticInk
CharacterReader(MICR).

2.7.10 OpticalMarkReaders(OMR)
Thisdevicewillplacemarksplacedonformsfordatagatheringpurposes.
Suchmarkswillthenbetranslatedintothecomputerbythedeviceas
inputdata.

2.7.11BarCodeReaders(orLineCodeReaders)
BarCodeReaderswillreadpriceandinventorycodesprintedonproducts
thatarefrequentlypurchasedsuchasinsupermarkets.Thiscodeis
usuallyreferredtoasUniversalProductCode(UPC).SuchBarCode
Readersemployedinsupermarketsareonetypeofremotedateentry
terminals.TheyareknownasPoint-Of-Sale(POS)terminals.Remotedata
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entryterminalspromoteentryofdatadirectlyintothecomputersystem
forthepurposeofupdating,inventingfilesandpreparingcustomer’sbills
and othersimilartasks.Theyare often used in manufacturing and
distributioninwarehouses,retailstores,banktellercountersandother
businessoffices.Workersandexecutorsinthefieldusuallyuseportable
dataentryterminaltoenterandretrievedatadirectlyintoandfrom the
maincomputercontrolviatelephonelines.

Fig.2.7.10 BarCode

2.7.12KeytoTape/KeytoDisk
Thisisasystem ofdataentrynormallyemployedwhenprocessing

spiraldocumentsusuallyinbatches.Inanykeytodisksystem,there
mustbeamicrocomputerthatisusedastheprocessingcomputeror
server.Therewillbeaspecialcomputerterminals,eachwithadifferent
operatorinfrontofit.Provisionforafixeddiskdrivewheredataisstored
whenkeyedinismade,andfinallythereisatapedrivewhereafter
completingagivenbatchofdata,thenyoure-locate.Oneoftheterminals
isusuallydedicatedforasupervisortothesystem thatoverseesthe
wholeoperation.

2.7.13KeytoDiskOperation
Eachoperatorloadstheprogram usuallyemployedtoenabledataentry
ofbatches.,thenkeysinthedatafrom theoriginaldocumentsusually
sourcedocuments.Theprogram inusewillvalidatethedataentryand
incaseofanyerror;thiswillbegivenonthescreenandthenwillenable
theoperatortocorrect.Oncethisiscorrected,thedataisstoredondisk
andthesecondoperatorisgiventhesamesourcedocumenttoverify
usingthesameprocesstotheterminalandprogram.Onceabatchis
verifiedascompact,thedataistransferredfrom thedisktothetapedrive
and finally physically transferred to the server(minicomputer)for
processing.

DESCRIPTIONOFTYPESOFOUTPUTDEVICES
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Thereareseveraloutputdevicesthatareavailablewithinthecurrent
technologicaladvancement.Forourlevel,wewilllimitourselvestothe
following:Printers,Monitors,Plotters,Sound Outputand Microfiche
/Microfilm devices.

2.7.14 Printers
Printersarenecessarywhenhardcopiesofdisplayedworkonthe

monitor have to be sent to customers,report prepared by the
ManagementandtheBoardofDirectorsandsoonmustbeprinted.It’s
notdisputable the factthatotherelectronic means oftransmitting
informationarenow available.Printed-paper,however,stillremainsthe
mostpopularmeansofcommunicatingthesameinformation.Printers
fallintothreemaincategoriesclassifiedbytheamountofprintedwork
thedeviceisabletoproduceinoneoperation.
a) PagePrinters

Theseprintersprintawholepageatonce.Theyaresometimes
known as image printers.They produce the images by laser or
electrostatic means.The quality of output from such printers is
sufficientlyhighforbusinesscorrespondence.Theyusetonersjustlikea
photocopy.

b) LinePrinters
Thesetypeofprintersproduceawholelineofatextatago.Theyare

veryfastbutthequalityoftheoutputisalwayslow.
Itisimportanttonotethatthelengthofalineisnotstandardasit

differswiththerequirementoftheapplicationinuse.However,mostof
theprinterswillprintbetween120and144charactersperline.Thiswill
require approximately paper width of about 14 inches so as to
accommodatethesaidcharacterscale.132charactersareoftenthe
mostcommonwidth.Theseusecartridges.

Fig.2.8.1(a)
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c) CharacterPrinters
Form orprintonecharacterasatimeonthepaper.Thisrateof

printingvariesbetween20and600charactersperseconddependingon
themechanism oruseinthedifferentmakesemployed.Theseprinters
makeuseofribbons.

Therearemanydifferenttypesofcharacterprinters.Thefirstiscalled
DaisyWheelPrinter,which creates fullyformed letters much like a
typewritersometimescalledLetterQualityPrinter.Theoutputisoften
goodenoughforbusinesscorrespondence.

a)TheWhole

b)DetailoftheDaisy
DaisyWheel wheelSpokes
Fig.2.8.1(c)(i)DaisyWheelPrinter
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ThesecondisDotMatrixPrinter,whichcreatescharactersasspools
ofdotsinarectangularmatrix.Thespeedofthedotmatrixprinteris
muchhigherthanthatofadaisywheelbutthequalityoftheformerisnot
sufficientenoughforbusinesscorrespondence.Adotmatrixprinterhasa
printhead consisting ofanumberofsmallpinsbetween 9 and 24
dependingonthemake.Aprinterwitha9pinprintwillgiveapoorquality
printcomparedtothatofa24pinprintheadsincethedotsintheformer
arewidelyspacedapart.Ifadotmatrixistoproduceabetterquality
output,sometimesreferredtoasNearLetterQuality(NLQ),thenalineis
printedtwicewiththeprintheadbeingmovedalongveryslightlyinthe
secondprintingsothatthosemovedspacesbetweenthedotsarefilled
intoensurecontinuity.Oneadvantagewiththedotmatrixprintersisthat
theycanprintfrom eitherside,meaningtheprintheaddoesnothaveto
movesaytotheleftsideofthepaperinordertobeginprintingbutbegin
from therightaswell.Withthedotmatrixprinteryousimplyneedto
changetheribbonofdifferentcolourtogetacoloredoutput.

Fig.2.8.1(c)(ii)DotMatrixPrinter
HowCharacterprinteroperates:
Apaperispassedthroughaprinterthathasamovingbeltorachain
containingacompletecharacterset– asseenfrom thekeyboard.A
paperisthenhitfrom behindbyasetofhammers,whicharealignedfor
eachprintingpositionontheline.Thiswillthenpassapaperagainstan
inkedribbonbehindwhichisthecharactertobeprinted.

Anotherwaytocategorizeprintersisbywhetherornottheprinthead
strikesthepaper.Ifitdoes,itiscalledImpactPrinterandifitdoesnotit
iscalledaNon-ImpactPrinter.DotmatrixandDaisywheelprintersfallin
theformercategory;allstrikethepaperwhileprinting.
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Non-impactprinters are usuallythe fastestsince theyminimize the
amountofphysicalmovementrequired during the printing process.
Examplesofnon-impactprintersincludeThermalPrinters,Inkjetand
ElectrostaticPrinters.
ImpactPrintersareusuallynoisygiven thephysicalmotion involved
duringtheprintingprocesswhentheprintingdevicestrikesthepaper.To
getmultiplecopiesfrom impactprinters,allyouneedtodoisinterlacea
carbonpaperbetweenthepapers.

HowNon-ImpactPrinterswork
a)ThermalPrinters
Theslowestofallnon-impactprinters,form charactersbyburningthem
onspeciallytreated paper.Theyoperateatabout30 charactersper
second.

ThermalPrinter

b)ElectrostaticPrinters
Theyform charactersbychargingthepaperelectrically.Thepaperisthen
passedthroughatonersolution.Particlesofthetonersolution(ink)stick
totheelectricallychargedareasofthepaper.Whenthepaperisheated,
theparticlesmeltthusproducingthecharacters.Theyarequitefast;
someprintabout300pagesperminute.
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c)InkJetPrinters
Theseprinters“spit”streamsofinktothesurfaceofthepaper.Theink
thendripsalmostimmediately.Theyarefairlyslow.Theyproducefrom
about50to100characterspersecond.Theseprintersoffsettheirrelative
disadvantageofslownessbytheirlowcostandmultiplecolourprinting.

2.7.15 VoiceOutput
Computervoiceoutputiscommonplace.Forexampleacomputer

could be programmed to offertelephone information service,like
directoryhelp.Othersletyouknowifyoudialedawrongnumberorifthe
numberyouarecallingisoutoforderorbusyandthelike.

2.7.16 Plotter
Thisisanoutputdeviceusedtoproducegraphicaloutputlikedrawing
graphs,charts,mapsorelectriccircuits.Thedesignofthegraph,circuitis
doneonthecomputerthentheoutputissenttotheplotter.Plottersare
oftwotypes:onethathasasinglesheetsometimescalledFlatSet
Plotterandthesecondusesacontinuoussheetwhichrollscontinuously
ondrum likecylinders:alsoknownasDrum Plotters.

2.7.17 Microfiche/Microfilm
MicroficheandMicrofilm arebothbetterknowncollectivelyasmicroform.
The lateris a documentphotographed and hence stored in a film.
Microficheisasheetoffilm thatmeasures105mm x148mm whereasa
microfilm isactuallya16mm rollfilm.A typical16mm willholdthe
equivalentof3,000 A4 Pages.One typicalmicrofiche willhold the
equivalentofabout98A4Pages.

Usuallythistechniqueofgivingoutputtoamicrofilm/microficheor
microform is usually referred to as COM (ComputerOutputto a
Microform).The technique is simple,a machine called a microfilm
Recorderreadsoutputthatisrelayed onto a magnetictapeforthe
computer,onceread,theoutputiscopiedoutonmicrofilm/microfiche.
TheapplicationofCOM issuitablewhereanorganizationhastostore
dataoveralongperiodoftimeorwherebackupcopiesneedtobemade.
Recordsthatneedtobeoutalongtimewouldinclude:receiptsand
invoicesofanorganizationorsaycataloguesinalibraryorabookstore.
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2.8DESCRIPTIONOFSECONDARYSTORAGEDEVICESANDMEDIA

As mentioned earlier,secondarystorage orbacking storage provide
supplementarymemorytomainmemoryofthecomputer.Thefollowing
auxiliarymediaanddeviceswillbediscussed:MagnetictapeDriveand
Magnetic Tape,Magnetic Disk Drive and Magnetic Disc,Magnetic
DisketteUnitandMagneticDiskette,OpticalDiskUnitandOpticalDisk,
MassStorageDevicesandMedia.

2.8.1MagneticTapeDriveandMagneticTape
Theconceptofstorageinmagnetictapedeviceusedbycomputers

isidenticaltotapesyoumayhaveinyourhomevideooraudiotapes
recorder.Asamatteroffact,mostmicrocomputerscanuseexactly
thesedevicestostoredata.Magnetictapeconsistsofalargestripof
plasticthathasbeencoatedwithironoxidecompoundthatcanbe
magnetized.Thisstripistypicallywoundona10½ inchformainframe
and microcomputerapplications.Microcomputers employ audiotape
cassettes.Dataisrecordedonandreadfrom thetapeusingatapedrive.
Thelatterhasa“readhead”forreadingtheinformationstoredonthe
tapethat’sfortransformingdatafrom thetapeintomainmemory.Italso
hasa“writehead”forrecordingtheinformation.Usually,toreadfrom,
writetoanindividualtape,youhavetomountitonatapedrive.

Inprocessingdataisreadfrom thetapeintomainmemory(orRAM)
whereprocessingtakesplace.Theresultsaregivenoutonlyasawritten
reportorasanothertapefilewrittenonanotherdrive.BecauseRAM
capacityislimited,onlyasmallamountofdataisusedfortheinputtape
orwrittentotheoutputdeviceatonetime.

Datathatisstoredonmagnetictapeaswellasotherauxiliary
storagedevicesareusuallyorganizedintorecords.A recordfornow
shouldbeunderstoodasaunitofdataconsistingofcharactersabout
someoneorsomething.Howdataprocessingusesrecordsisamatterof
loadingoneormorerecordsintoRAM foranoutputdevice.Processing
thoserecordsandsendingtheresulttoanoutputdevice.

Thistechniqueofsortingrecordsontapeintheform ofgroupsthat
arereadintoorwrittenfrom RAM allatoncegivingrisetoanumberof
technicaltermsthatareusedinalltypesofsecondarystoragemedia.
Seefig.2.9.1below.
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Fig.2.9.1:MagnetictapewithaBlockingFactorof100

AgroupofrecordsiscalledPhysicalRecordsorBlock.Eachrecordin
thegroupisknownasaLogicalRecord.Thenumberoflogicalrecordsin
aphysicalrecordisreferredtoastheBlockingFactor.Ablockingfactor
oftenwillindicatethattenlogicalrecordsmakeuponephysicalrecordor
block.Theterm blockreferstoagroupoflogicalrecords,allofwhichare
readontoorwrittenfrom RAM atonce.Thephysicalrecords,orblock,are
suspendedfrom eachotherbyblankspacesonthetapeknownasInter-
recordGap(IRG).SometimesknownasInterlockGap.

Magnetic tape is a sequentialmedium,this means thatrecords
appearonitinsequentialorderforexamplepersonalrecordswillappear
by:employeenumber,accountnumberandsoon.Becausedataisstored
ontapesequentially,theymustalsobeprocessedsequentially.Ifatape
filehasonly60,000records,accesstorecordnumber50,747canbehad
onlybyreadingthroughalloftheproceeding50,746records.Thisis
usuallyaveryslowwayofaccessingdata.

2.8.2MagneticDiskDriveandMagneticDisk
Magneticdiskstorageisthepreferredmedium formostsecondary

datastoragetoday.Asopposedtomagnetictapefiles,diskfilesneednot
beprocessedsequentially,althoughtheymaybeiftheapplicationcalls
forit.Anyrecordstoredondiskmayberetrievedwithouthavingtop
processthroughalloftheproceedingrecordsonthefile.Forthisreason,
adiskisusuallyreferredtoaDirectAccessStorageDevice(DASD).This
factoriswhatmakesamagneticdiskfasterandmoreflexiblethanthe
tape.

Physicallya magnetic tape consists ofcircularplatters ofnon-
magneticsuchasaluminium andplastic,whichiscombinedwiththe
same sortofnon-oxide coating used on magnetic tape.As with,
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charactersarerecordedbymagnetizingmicroscopicmagneticfluidson
thedisksurfaceusingtheusualdatacodingschemes.Magnetizationin
onedirectionrepresentsazerointheotherdirectionaone.

Touseadiskonehastomountitonaspindlethatcausesittorotate.
Aread/writehead,similartothatofmagnetictape,movesbackandforth
across the disk radius rotating and storing data as required.The
read/write head can move to differentsectionsofa record without
necessarilyhavingtowriteorreadthissection;onlywhentheinstruction
wasprompted!

DiskDriveisthedeviceonwhichthediskismountedwhenusedto
storeandretrievedata.Thedevicecanpositiontheread/writeheadina
numberofportionsalongthediskradius.Asthediskrotatespastthe
read/writehead,dataisrecordedinacirculartrack.Thismeanstherefore,
thatthereareasmanyconcentrictracksdisplayedonthesurfaceofthe
disk,astherearepositionsforread/writehead.ThisisillustratedinFig.
2.9.2(a)

Eachtrackisdividedintosectionsorblocks,similartotheblocksof
datainmagnetictape.Eachsectorhasanaddress.Tostore/retrievedata,
thesystem findsthediskaddressusedtocontaindatabymovingthe
read/writeheadtotheappropriatetrackwhereitwaitsuntilthedesired
sectorpassesby.

Fig.2.9.2(b)showshowatrackisdividedintosectorsandhowthe
sectorcontainsanaddressusedtolocatewheredataisstoredonthe
disk.A harddiskwithacapacityof300kforexamplecontainsforty
tracks(40)ofninesectorseach;havingatotalof360sectorsavailable
oneachside;ofatwo-sideddiskforatotalof720sectors.Eachsector
contains512bytesor4096(512x8)characters,sothediskoffersatotal
datastoragecapacityof368,649-bytes.Suchadiskissaidtobea360k
diskfollowingtheconceptionthat“k”equals1,024(360x1024=368640).
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Fig.2.9.2(a)

Fig.2.9.2(b)
Diskstoragemediatakedifferentforms.Harddisksarerigidinnature.

Theycontainthemostdata.Harddisksmaybefixedintheirdevicesor
mayberemoved.Theyareusually14”indiameter,althoughitisunusual
tothesmallerhaddisksinmicrocomputers.Onesuchsystem isknown
asWinchester,sonamedbecauseitsprototypemakesuseoftwodrops
ofthirtymillionbyteseachhaseffectivelythe“30-30”.Itusesa14”plotter.
LaterversionscalledMini-WinchesterorMini-winns”used8”or6”and
one-quarterinchplotters,whicharestoredinthedrivesandcanstoreup
to85,000,000bytes.
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2.8.3MagneticDisketteUnitandMagneticDiskette
Thisisanotherform ofdiskstoragemedia.Flexibledisksorsimply

diskettesoftencalledfloppydisksorfloppiesbecausetheyuseathin
sheetofplastic as theircase.Theyare an importantdata storage
medium formicroandminicomputers.

Diskettesrangeinsizefrom 3½”to8”.Theyoffertheadvantagesof
easeoftransportand low cost.Theyareencased permanentlyina
protectiveenvelope,whichisinsulatedinthediskdrive.Theentranceto
thedriveisanarrowslotinfrontofthedrive.Thisslothasasmallflap
overit,whichmustbeclippedshutoncethediskisinserted.

2.8.4OpticalDiskUnitandOpticalDisk
OpticaldiskisakintoaudiocompactdiskorCDthatyoumighthave

inyourhome.Thedeviceismadeofplasticcover,whichhastransparent
material.TheprincipleofworkisthesameasthatoftheCD;soundis
recordedinthem indigitalform.

Dataisrecordedbeneaththetransparentlayerthatcoverthesurface
oftheCDbyburningapermanentpatternintothesurfaceofthediskby
meansofalaserbeam.Readingthedataisalsobyalaserbeam inan
opticaldiskrecorder.

ThecapacityofaCDisusuallyabout(600–750MB).1Gigabyte,
whichismadeupof40,000tractseachdividedinto25sectors.1GBis
equalto1millioncharacters-(1GB).

OneadvantageofCDstomagneticdisksisthatloosingofdataisnot
asrampantaswiththelatter.Onedisadvantageisthatsome(i.eCD-R)
CDsarenotreusable.Theyareusuallyreferredto asWORM,which
standsforWriteOnceReadManytimes.Readingfrom theCDstendsto
beslowerthanthatofthemagneticdisks.However,withtheadvertofCD
-RW (Re-writableCDs)youcanuseaCDwritertodeleteobsoletework
andwritenewdata.

2.8.5MassStorageMedia
A greatneedformachine-readabledatastorageinindustrieshas

prompted computer equipment manufacturers to develop storage
devices with even highercapacities.The top ofthe time disk unit
manufacturedbyIBM doeexample,storesmorethan2.5billionbytesof
data.DataCar-tridgeSystem storedatainseriesof50MBcartridges.
Thesedevicesprovideuptohalfamillionbytesofonlinestorage.



amosobiero7@gmail.com

Page|34
Formorehighschoolnotes,setbooks,guidebooks,CPA,CIFA,IT,ICT&otherE-materials

WhatsApp0706851439

Theoperationissimilartothatofothersecondarystoragedevices.A
cartridgeisloadedintotheread/writemechanism,thedataisprocessed
andthenthecartridgeisreplacedinitshoneycomb-thestoragebin.Then
theread/writemechanism movesontofindthenextcataloguetobe
processed.Cartridgesystemsareslowerthandisksystemsbecausethey
involvemorephysicalmovements.
2.9SYSTEM SOFTWAREANDAPPLICATION SOFTWARE

2.9.1System Software
System Softwareareprogramswiththeirassociateddocumentations

thatcontroltheentireoperationofthecomputer.Itiswhattellsthe
computerwhattodowhenyouissueacommandorwhenyouswitchon
the computer.Within the setofsystem software,we find a setof
programscalledOperatingSystems.Thelatterisusuallydefinedasaset
ofprogramsthatstandardizethewayacomputer’sresourcesaremade
availabletotheuserandtoapplicationssoftware.Theresourceshere
refertothehardwarecomponentsofthecomputer.

Thesystem softwarecommandimprintedonatypeofmemorycalled
ROM (ReadOnlyMemory).Suchmemoriesareusuallyreservedforsuch
data ofthe operating system thatthe usermustnotmodify or
inadvertentlydelete.Itisusuallyprotectedbythemannerinwhichitis
manufactured.ROM isusedtostoreprogramsanddatathatareessential
fortheproperoperationofthecomputersystem andoftheapplication
program thatareintegralpartsoftheoperation.ROM isnon–volatile;
thismeanswhateverisstoredinsuchmemoryremainswhetherornot
thepowerison.(RAM –discussedearlierisvolatile).Programssuchas
operatingsystemsandapplicationprogramsstoredinROM areoften
calledFirmware,meaningsoftwarethatisengrained/fixedintothe
hardware.

System softwarealsohaswhatwerefertoasUtilityProgramsforFile
management,editingfiles,managementofdisksandsoon.Theseare
commandsresidentinsystem software.

2.9.2ApplicationSoftware
Thisisaprogram thatisusuallyappliedononeareaofoperationonly

–notasallencompassingassystem software.Applicationsoftwareis
usuallydividedinto2categories:
(i)Standard Packages orApplication Packages (GeneralApplication
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Software)
Thesearepackagesthataredesignedtobeusedtosolveaparticular
typeofproblem forexampleLotus123,MsExcelareallspreadsheet
packagesmeanttobeappliedinaccountingoperationonly.Wordperfect,
Ms-Wordareallwordprocessors.D-base4,MsAccessaredatabase
packagesandsoon.
(ii)UserDevelopedSoftware(orSpecialistApplicationPackages)
Thesearesuitesofprogramswiththeirassociateddocumentationthat
aretailormadetosolvespecifictasksonly.Usually,auserwillgivea
specificationtoaprogrammerofthesuitehewantstobedevelopedto
meethisbusinessorindividualneeds.Thiskindofsoftwareisonly
restrictedtosolvingproblemstowhichitisprogrammedtosolve.Tailor
madesoftwareissometimesknownasBespokePackages.

2.10SUMMARY

ComputerHardwareisdefined asalltheelectrical,electronicand
mechanicalcomponentsofthecomputertogetherwiththeirdevices
usedattheperipheral.

Softwareareprogramsthatareusedtorunthecomputertogetherwith
theassociateddocumentation.

ComputerhardwarecomprisesofInputdevices,Outputdevicesand
theCentralProcessingUnit.
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Acompletecomputersystem comprisestheoperatingsystem,system
software,applicationprogram andhardware.

CPU is consisted ofArithmetic and Logic Unitwhich performs
arithmeticandlogiccomparisons,thecontrolunitwhichcoordinates
theactivitiesofthehardware(I/Ooperations)asperthedictatesofthe
memory,memorywhichstoresdatabeingprocessed,resultsandthe
applicationinuse,registerswhichareslam areasintheCPUthatholds
databeforeprocessingandprobablyafter.

StorageDevicesareintwoforms:PrimaryStoragedevices,theMain
MemoryandSecondaryStoragedeviceswhichsupplementsthemain
memory.

Inputdevicesinclude:Keyboard,mouse,paperscannerandmagnetic
inkholder.Otherdatacapturemethodsinclude:speech,magnetic,
opticalcharacterreadersandopticalmarkreader.

Outputdevices include:Printers – which could be line,page or
characterprinters,theyarealsocategorizedbywhethertheprinthead
strikesthepaperwhileprinting – impactand non-impactprinters,
visualdisplayUnit,(ormonitor)– displaysthetext/graphicsforthe
usertoseeandplottersforplottinggraphicaloutput,electriccircuits,
chartsetc.

Secondarystoragemediaanddevicesinclude:Magnetictapesand
disks,opticaldisksandmassstoragemedia.

System softwareareprogramsthatcontroltheentireoperationofthe
computertogetherwiththeassociateddocumentation.Anapplication
program issoftwarethatisusuallyappliedononeareaofoperations
only.Theycouldbestandardpackagesoruserdevelopedpackages.
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2.11QUESTIONS

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,itssafetyrules
andhowtoapplythem.Thesafetyrulestobeobservedregardpersonnel,
materialsandequipmentinthecomputerlaboratory.Thestudentisalso
expectedtostatecorrectlysafetyprecautionsrequiredinthelabandbe
abletoidentifypossiblecausesoflossofdataandtheirprecautions.

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

3.1 BEHAVIOURINTHECOMPUTERLAB

Computerlabformsaveryimportantsectionofanorganizationor
school and therefore strict rules in terms of behaviour of
personnel/studentsworking/studyinginthelabneedstobeputinplace
andadheredto.

Onefactortobetakenintoconsiderationisthecostinvolvedin
settingupthelabincludingthecostofequipment.Thisshouldnotbe
takenforgrantedandcomputersandotherperipheralsdamagedinthe
shortruncouldresultingreatlossestotheorganization.

Cleanlinessisafactorthatstandsoutinthelab.Thepersonnelneed
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tobecleanwhileinthelab.Dustinthehands,oilonfingersisnotallowed
amongpersonnel/students.Foodstuffstothelabisnotallowedasthe
brokenpiecesfrom suchwillultimatelyfindtheirwayintotheperipherals
e.gkeyboards,diskdriveandsoon.

Dependingonwhatmaterialcoverisonthefloor,certainshoestend
tocausealotofdistractionbymakingnoisetotherestoftheseated
personnel.Thisslowsdowntheworkprocessasattentionwilldefinitely
beshifted.Externaldisksintothelabarenotrecommendedasthismay
resultinvirusinfectiontothesystem inthelabfrom outsidesources.

Internaldisks should notbe allowed to leave the room.Some
stringentproceduresshouldbelaiddowntocheckthepersonnelwho
ignoretherule.Ifthisisnotobserved,itmayleadtodatafrom the
organizationbeingexposedtorivalsorwouldbe“hackers”–thosewho
gainaccesstothesystem withoutauthority.

Anymechanicalortechnicalfaultsnotedshouldalwaysbereported
to the technicalpersonnelimmediately forattention.Non-technical
personnelshouldneverattempttodealwithsuchafault!

Itisimportantalsothateverypersonnelmakeroutinebackupcopies
ofeveryworkdoneinthelabasthiswillsavetheorganizationfrom any
datalossintheeventofdisaster.

Shuttingdownandbootingofcomputersisveryimportant.Strict
proceduresdependingontheoperatingsystem specificationshouldbe
adhered to,otherwise damages to the disk in the long run and
fragmentationoffilesandstorageinthestoragelocationwillhappen.
Thiswillcausedelaysinreadingandwritingtothesame.Allequipment
shouldnotbemovedaroundthelabrathertheyshouldalwaysbeused
wheretheyareinstalled!

Changing ofperipheralsfrom onemachineto anotherisnotan
encouraged practice.LetamousemeantformachineA remain the
machine;ifitdoesnotwork,pleaseaskatechnicalpersonneltoattendto
it,butdonotinterchangeitwithanother!

3.2 HANDLINGOFMATERIALSANDEQUIPMENT

Handlingofsomematerialsandequipmentsinthelabshouldbea
privilege.Inotherwords,somedisksandspecialmachineslikeaserver
(in the case ofa network)should notbe foreveryone,onlythose
authorizedshouldbeallowedforexampletokeepinstallationdisksand
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soon.
Generallythecomputersand peripheralsinthelaboratoryshould

alwaysbehandledwithcaresinceallofthem havesolderedelectronic
partswithinthem thatwhenpoorlyhandledandperhapsdroppedthen
suchpartswillalwayseitherbreakorbedislocated.Thiswillmeanthe
equipmentisdamaged.Itisrecommended thateverymovementto
machinesinthelabbedoneusingatrolley.Noequipmentshouldever
leavethelabunlesswithdirectauthorityfrom therightperson.

Computercablesshould,ifdetached,beproperlyreturnedeachtothe
rightmachine.Technicaloperationsinthelabshouldbeleftforonly
technicalpersonnel.IfeveryTom,DickandHarryinthelabassumeto
repaireverydamagedequipment,thenmorewillbeworseoffthanthey
were.

Disks should be kept from natural hazards like excessive
temperatures,wateranddustplacesandawayfrom magnetsifdata
integrityistobemaintained.

3.3 FIREANDACCIDENTS

Fireandotheraccidentsinthelabarepossibilities.Suchaccidents
wouldincludeelectrocutionofanemployee/student,slippingandfalling
onaslipperyfloor.

Fireisabigthreattodatalossandequipment.Everylabshould
alwaysoffertrainingofhowtohandlefirintheeeventofsuchcalamity
andofcoursefir-fightingequipmentlikefireextinguishersforexample
handheldCO2andBCFextinguishersshouldalwaysbeavailable.

Datashouldalsoalwaysbekeptinfireproofsafestoavoidlossof
data lossin such event.Insuring ofequipmentand softwarein the
organizationwithinsurancefirmswillhelpsinceaftersuchanaccident,
thefirm ispaid.

3.4 CHEMICALSANDCOMBUSTIBLEMATERIAL

Chemicalsandcombustiblematerialsshouldalwaysbelocatedon
specialplaces.Falsefloorsandceilingsshouldalwaysbeavailablefor
chemicalslikefluorocarbonfluidusedasacoolingagentformainframe.
Suchpipesandductsshouldpasseitheruponfalseceilingsorbelow
falsefloors.
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Combustiblematerialslikefireextinguishersshouldbelocatedin
placesvisibletoeveryonebutwithstrictinstructionstobetouchedonlyin
theeventofafirebreakout.Othermaterialsthatcouldbeharmfultothe
environmentshouldbetransmittedthroughproperlylocatedducts.

3.5 VENTILATIONINTHECOMPUTERLAB/WORKINGAREA

Windowsprovideadequateventilationinlabs.Suchwindowsmust
notbeverywideassuchwillalwaysbevulnerabletoentrybyintruders.
Anyventilationapartfrom thewindow shouldalwaysbehigherupand
verysmallinsize.Everyventilationagain,mostlywindows,shouldhavea
well-droppedcurtainsoastokeepprivatetheoperationsinthelab.

3.6 SAFETYPRECAUTIONSANDPRACTICES

3.6.1Cabling
Cablesinthelabshouldbeproperlylocatedeitheronfalseflooror

ceilingoralongthewallssoastoavoidinterferenceforexamplewith
communicationcoolersinthelab.Cablesputhaphazardlymayresultin
possiblepowerdisconnectionifsteppedonorpushedaround.

3.6.2StablePowerSupply
Provisionforstable,adequateandindependentpowersupplyisvery

important.Fluctuationinvoltagefrequency,suddencutinpowersupply
and spikescause damagesto the computersystem.Interruption of
powersupplyforexamplewilldamagedisks,damagetheprocessorand
spikeswillcauselossofdataandfluctuations,voltagefrequencywillcut
offotherareasfrom thereturn.

Asaprecaution,largebatteries,UninterruptedPowerSupply(UPS)
andgeneratorsshouldalwaysbeonstandbytosuchacrisis.
3.6.3BurglarProofingCounter

Alldoorstothecomputerlabshouldbeburglarproof.Thisisa
physicalsecuritymeasuresincethiswillavertanyattemptsbyintruders
tobreakinandinterferewithdataandequipmentinthelab.

3.6.4Ventilation
Itisagoodpracticetoincludeventilationinacomputerroom butthe

sameshouldnotprovideanentrancetohackerstotamperwithdata.
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3.6.5Floorspace
Thespaceonthefloorshouldbewideenoughtoprovideathorough

routeforequipmentinstallationandothermovementsofthetrolleyto
transferequipment.Itshouldalsoprovideforanemergencyexit.
NB:Slipperyfloorsarenotrecommendedinacomputerlab.Suchafloor
ifthereis,shouldbecoveredwithmatsandthelike.

VDULEGISLATION
Thisisalegislation(British)thatwaspassedin1990forfrequent

usersofcomputerscreensinthelab.Itstatesasfollows:
1.Oneshouldnotuseacomputerformorethanonehourcontinuously.
2.WhileusingtheVDU,theeyesshouldnotlookatthescreendirectlybut

atanangleof30-60.
3.Thedistancefrom thescreenshouldbebetween300mm-480mm.
4.Whileusingthekeyboard,thearmsandelbowsshouldbeatright

anglesandparalleltotheground.
5.Theseatsanddesksinthelabshouldbeadjustabletotheusersheight

thisistoaid(iv)andavoidRepetitiveStrainsInjuries(RSI)ofthe
fingersandwrists.Theseatsshouldhavebackrests!

6.Allseatsinthelabshouldbefittedwithcastors–tomakethem mobile
andlessnoisy.

NB:AnAnti-glarescreenisstillrecommended.

COMPUTERLABDESIGN
Beforewelookatthesafetyregulationsinthelab,itisvitaltolookat

whatfactorsmustbeputintoconsiderationwhendesigningacomputer
room.
ConstraintsofComputerRoom

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

AirConditioning
Airconditioningisveryessentialinthecomputerroom wheremain

framesarehousedorsomeminicomputerstogetherwiththeirassociated
peripherals. Most devices however, usually contain their own
environmentalcontrolsthatareautomaticforexamplefans,filtersand
sealedunits.

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

electrostaticcharges.Recommendedhumilityshouldbe45%-55%.
(iii)Dust control– disk media require high levelof cleanliness.

Processors with highlypacked electronics require high levels of
cleanliness.Tohelpkeephighlevelofcleanliness,thelabshould
havepositivepressure,airlockandstickingnutsonthefloors.

DimensionsoftheLab
The size ofthe computerroom should take into accountthe

following:
Requirementsspecifiedbytheequipmentsupplier
Operatingconditionsand
Theneedforfutureexpansion.

Theheightshouldbeenoughtoprovideforfalsefloorsandceiling
tohelpspreadequipmentloadsprovidesafecablepathsandairducts.

Accessibility
Whileinstallingequipmentinthelab,theremustbeaprovisionfora

through route,which is also importantforemergencyexit.Onlyfor
securitypurposesshouldsucharoutebeclosed.

Corridorsofthelabmustbehighenoughwithdoubledoorsand
floors,stairsorliftsmustbestrongenoughtbeartheloadofequipment.
Itisoftenrecommendedthatgroundfloorshouldbeusedbutthisagain
hasmanysecurityrisks.

Receptionshouldalwaysbespaciousenoughtoallowforstorageof
trolleys(usedformovingequipmentaroundthelab).
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EquipmentSitting
Design ofthe sitting equipmentshould always be such thatit

ensurestheworkflowoftheoperatorandminimizesthewalkingdistance
from oneequipmenttoanother.Thismeansforexamplethatthelocation
ofastand-alonecomputerandtheprintershouldbecloseenoughtoease
thework!

HealthandSafety
Forthesakeofhealthandsafetyofthestaffandequipment,the

followingshouldbeobserved:
a)Lighting

Thereshouldbeaprovisionforlargelightingsoastoavoidminimized
reflectionsandglare.Afurtherprovisionshouldbeforemergencylighting.
b)Alarms

Firealarmsinthelabmustbeveryclear(audible)andvisiblefrom any
angleyouareplaced.Thiswillallowforquickactionandreactioninthe
eventofafirebreakout.
c)Communications

Toavoidnoiseinthelab,telephonelinesshouldbestrategicallyplaced
withvisibleindicatorsforquickresponse.
d)Physicalsecurity

General:
Onlyauthorized personnelshould beallowed into thecomputer

room.
Thelabshouldnothaveanyoutsidewallstokeepoffintruders.
Thelabshouldhavesmallwindows’provisionforventilation.
Video cameras should be on to monitorthe activities ofthe

personnelandintruders.

e)Fire
Alarmsshouldbeinplaceasdiscussedearlier.Automaticdetectionof

smokeandelectrocutingsystem shouldbeprovidedfor.Inthecomputer
room,there should be hand held Co2 and BCF extinguishers.The
personnelshouldbegivenevacuationtrainingintheeventofthefire
breakout.
f)Flooding

Computerlabsshouldneverbesitedinbasementswheretheyare
vulnerabletofloods.Nowaterpipesshouldbeplacedunder,overorin
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thecomputerrooms.Thisisbecausewaterislikelytodestroyequipment,
programsanddatainthelab.
g)Power

Thecomputerroom shouldhaveindependentpowersupply,stableand
adequatewithshroudedpanicoffbutton.Problemswithpowersupply
comeinthreemainforms:
(i) Supplyinterruption–iscausedbyanumberoffactorsthatinclude

transformerfailure,cuttingofsupplylinesbyaccident,bypeople,
lighteningandsoon.

(ii)Spike–thisisavoltagelevelimposedontothesupplybyinterface
sourcesuchasswitches,electro-mechanicaldevicesandsoon.
Theproblem causedbyspikesisgenerallylossofdataassoonas
powerisremoved.Diskfilesalsogetcorruptedwhenstorecyclesare
interruptedbyremovalofpower.

(iii)VoltageFrequencyVariation–thisisvariationorfluctuationinthe
voltagefrequencyofelectricitysupply.Suchfluctuationsnormallydo
nothaveeffectsinceinmostcomputers,therearepowersupplyunits
thataredesignedtoadequatelycopewithanysmallfluctuations
Problemscausedbyvoltagefrequencyvariationsisgenerallylossof
usersinthesensethatterminallinksgetbrokeninthosepartsofa
networkwhosepowerisinterruptedordestroyed.Sothisproblem is
normallyexperiencedwhencomputersarenetworked.
Whendesigningacomputerlab,itisimportanttohaveastandby
generator,largebatteriesorotheruninterruptedpowersupply(UPS)
unitssothatintheeventofpowerfailure,thedataisnotlost,orusers
disconnectedordiskmediadamagedetc.

3.6.6Dust/DumpProof
Diskstoragemediaandprocessorrequireahighlevelofcleanliness

andstandardtemperatureinordertomaintainthedatastoredandof
courseforpowertoadequatelyfunction.

Thelabshouldthereforehaveapositivepressure,suitablebuilding
materialstoreducedust,specialfloorcoveringtoreducethedumpness
andsoon.

3.6.7Lighting



amosobiero7@gmail.com

Page|46
Formorehighschoolnotes,setbooks,guidebooks,CPA,CIFA,IT,ICT&otherE-materials

WhatsApp0706851439

The computerlab should have adequate lighting.This lighting
shouldbelargeenoughtominimizereflectionsandglareonthepartof
theuser.Thereshouldalsobeaprovisionforemergencylighting.

3.6.8StandardFurniture
Thefurnitureusedinthelab,thatisthetableonwhichthemachineis

placedshouldbestableandfirm withenoughroom underfortheuser’s
legsandclearancetoallowposturechanges.Thesurfaceofdeskshould
bespaciousenoughtoallowflexiblearrangementsofitems,itshouldbe
glarefree.

Thechairshouldbeadjustableastoallow differentpersonnelof
differentheightstousethedesk.

3.6.9FireFightingEquipment
Provision for the fighting equipment in the lab is vital.Fire

extinguisherslikehandheldBCFandCo2extinguishersshouldnevermiss.
Supplyequipmentshould alwaysbelocated in visibleplacesfor

staffs.Moreimportantistheadequatetrainingofhow tohandlesuch
equipmentandprecautiontechniquesforthepersonnel.

3.7 POSSIBLECAUSESOFLOSSOFPROGRAMSANDDATA

Lossofprogramsanddatatotheorganizationresultsinlossof
informationthatmaynotbeputinmonetaryvalue.Someofthecauses
include:

3.7.1PowerSupply
Powersupplyproblem resultintwoforms:

Powersupplyinterruption -isoneform which can becaused by
transformerfailure,cuttingofsupplylines,byaccident,bypeople,
lighteningandthelike,inadvertentswitchingoffofthemachinealso
couldinterruptpowersupply.

Spike–isthesecondform ofpowersupplyproblem,thisisasituation
wherea voltagelevelisimposed onto thesupplybyinterference
sourcesuchasswitches,electromechanicaldevicesandsoon.

Alltheseformsofpowerproblemsespeciallysupplyinterruptionand
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spikesresultindamagetodiskheadswhichoftencrushwhenpoweris
suddenlyremoved.Thiswillmeanlossofdatasinceitwillbehardtoread
orwritetosuchadisk.Spikesoftenresultinseriouslossofdatasince
RAM beingvolatilelossesdataimmediatelypowersupplyiscutoff.

Diskfilesalsogetcrumpledwhenstoresareinterruptedbyremoval
ofpower.

3.7.2Virus
A virus is a peace ofsoftware (program)thatreplicates itself

withouttheuserintending itornoticing it.Virusesoften affectour
computershavingbeenbroughtaboutbyhardware/softwareengineers
whomovefrom onecomputertoanothercarryingoutdemonstrationsor
throughexternalinfecteddisks,whicharebroughtintothelab.Suchdisks
areofteninfectedwithbootsectorvirus(bootsectoristhefirstpartition
oftheharddisk/floppy).Whenit(infecteddisk)isputintothedrive,itwill
beloadedintomemory.Thediskisnow infectedsincethememoryto
whichitmustbeloadedfirstisnowinfected.

Avirususuallyhasmanyeffectsforexamplereplicationwhereavirus
dividesitselfrepeatedlythusspoilingthedataonthescreen/memory/or
disk.

Viruseshavesomanyeffectstheycausetodata/informationandto
theuser.Whatweneedtonotehereissimplythefactthatviruseswill
changeormodifythedatathatwasstoredtotakeadifferentformatthat
isneverusefultotheoperator.

3.7.3AccidentalErasure
Itispossiblethattheuserwithouthim wantingit,coulderroneously

erasedata.Thisusuallycomesaboutforinstancewhileusingadelete
commandsayinMs–Dos(nextchapter),onehappenstodeleteawhole
directorywhiletheintentionwastodeleteasinglefileinthedirectory.As
willhappen,oneusesadiskcommandlikediskcopywithoutidentifying
thesourcediskettefrom thedestinationdisk.Ifthetwoaremixed,thenit
ispossibletowipethecontentsofthesourcediskserroneously.

3.7.4CrashingDisks
Diskheads,asmentionedearlier,oftencrushwhenthereissudden

powersupplydisconnection.Dataisoftenlostsincereadingfrom one
diskandwritingtothem isnotpossible.Thismeansthatdatainthatdisk
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waslost.

3.7.5PoorStorageofDisks
Wesaidthatthedisksrequireveryhighlevelsofcleanlinessabove

anyother.Dustswillclogthediskhead.Thatcausesaproblem inreading
andwritingtothedisk.Storingdisksindumpplacesandverydryplaces
haveeffectsonthedisks,surfacewilleitherbecometoodelicateorfold
away from its shape.Allthese minimize the reading and writing
processestodatainthedisk.

3.7.6UnauthorizedAccess
Onlyauthorizedpersonnelshouldalwaysbeallowedintothelab.Itis

possible thathackers could gain access to the room and “steal”
data/information,whichcouldbetamperedwithinsomewayorevena
virusinfectedintothesystem.

Alsounauthorizedpersonscouldperform somefraudwiththedata
forsaypersonalgainattheexpenseoftheorganization.Ahackercould
gainaccesstoforexamplechangeanexistinginvoicetoreflectahigher
orlowerbill,clearaninvoice,etc.
3.8 PRECAUTIONS

Thefollowingprecautionsshouldbeputinplacetoavertthepossible
lossofdatathroughtherisksidentifiedabove.

3.8.1a)PowerFailure
Powerfailureisarisktodataintheorganizations.Precautionstobe

takeninclude:
b) RegularSavingofDocuments/Files

Theuserofthesystem shouldalwaysensurethattheworkissaved
as regularly as possible,say afterevery 5 to 10 minutes.Some
applicationwillalwaysdothisautomaticallyfortheuser.Ifyoudon’tsave
yourworkperiodically,thenanypowerinterruption/spikewillmeanallthe
workyoudidwillbelost.
c) UseofUPS

UPSinshortforUninterruptedPowerSupply.Thisisasimpledevice
thatconsistsofsuitablesizedstrappedacrosstheinputsupply.Itssize
isdependentuponthecapacityofthesystem itisrequiredtosupportand
forhowlong.Thismethodcanbeinterruptdrivenfrom asimplehardware
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dictationcircuitwhichautomaticallylockstheuseroutassoonasan
interruptionisdetectedandalldataisautomaticallystoredandalso
safelypackedbeforethesystem isswitchedoff.
d) UseofBatteriesandGenerators

Standby generator systems together with large batteries are
necessary to sustain the continuity ofcomputerfacilities in such
organizations as hospitals,militaryinstallations,factories and some
offices.Intheeventofpowerinterruption,whathappensisthatthe
system isfirstmaintainedbythebatterywhilethegeneratorisstartedup.
3.8.2Virus

The following precautionsshould be adhered to so asto guard
againstvirus:
a) WriteProtectionDisks

Everyfloppy3½ diskcontainsaphysicalwriteprotecttabontheleft
handcornerthatslidesdowntoindicateits“on”.Whenthediskiswrite
protected,itmeansyoucannotbeabletowriteanythingorchangea
wordinit,youcanonlyread!Thiswillprotectyouagainstvirussinceit
cannotallowanyexternaldataofanyform!

b) RestrictionofDiskMovement
Strictproceduresshouldalwaysbeputinplaceandadheredtobyall

IT staff.Such softwarewillasktheuserto “repair”hard disksand
floppiesaswellasthebootsectorfrom viruses.Suchaprocedureshould
beforthesakeofdataintegrity,nodiskfrom theorganizationshould
leavethecomputerroom andatthesametimeanyexternaldiskshould
notbeusedinthesystem unless“sheepdipping”iscarriedout.Theterm
simplymeansscanningthediskforvirusesfirstbeforebeingused.

c) DisableDiskDrives
Anotherviablealternativetovirusprotectionwouldbetophysically

removeallthediskdrivesoncethenormalworkinghoursareover.This
shouldbedonebythetechnicalstaffonly.Whenthisisdone,itmeans
thatevenifyouhadyourdisktouseyoucannotbecausethediskdriveto
letyoureadandwritetothediskisnotthere.Thiswillhelpprotectthe
organizationagainstboorsectorvirusandthelike.
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d) AntiVirusSoftware
Softwareareavailableinthemarkettodaythathelp to disinfect

diskettes(disks)andofcoursethemainmemoryfrom thevirusinfection.
Sincenew virusescomeupoften,itisalwaysrecommendedthatsuch
softwareinstalledintoyoursystem shouldberegularlyupdatedora
newermorepowerfuloneinstalled.Suchsoftwareisofteneasytouse
onceinstalled.

Examplesofsuchsoftwareinclude:NortonAnti-virus,Dr.Solomon
Anti-virusToolKit,F-ProtProfessionaletc.Suchsoftwarewillscanand
asktheuserto“repair”harddisksandfloppiesaswellasthebootsector
from viruses.

3.8.3AccidentalErasure
Whenafile,document,softwareisaccidentallyerased,itispossible

thatyoucanputinplacesomerecoveryproceduresprovidedforinthe
form ofutilitiesbytheoperatingsoftware.Dependingontheoperating
system inuse,andtheapplicationsoftware,theusercanbeableto
undeletean“alreadydeletedfile”ordocumentbysimplyevokingthe
utility.Ifthedatawaslostasaresultofformattingadisk,autilityto
unformatthesamecouldbeprovided.Theseutilitieswillthereforehelpto
recoversuchaccidentallostdata.

Anotherprecautiontoputinplacewouldalwaysbetousebackup
copiesoftheinformationlost.Abackupcopyissimplythealternative
copythatwasmadeoftheinformationcontainedinaparticulardisk.This
astheexplanationstateswillhelptheorganizationtocontinueworking
withoutanyhitches.

Anotheroptionistousefireproofsafes(heat-resistantsafes).Heatis
athreattobackupcopiesmadeondiskettes.Diskettestendtofoldunder
excessiveheat.Toavoidthelossofdatainthisway,itisrecommended
thatsuchdisksbekeptinheatresistantsafealways.

3.8.4CrashingDisks
Powerinterruption,wesaid,causesthediskheadstocrash.This

causesaproblem inreadingandwritingtothesamedisks.Aprecaution
herewouldbetousebackupcopiesofthesamedisksintheeventof
suchacrash.

Toavoidsuchacrash,itwouldbeimportanttoobserveprecautions
forpowerfailure.
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3.8.5PoorStorageandHandlingDisks
Disksareverysensitivestoragemediaandalotofcareneedstobe

takentoensurethatthedata/informationstoredinthem issafeandthat
thediskcanbereadandwrittento.Mostfloppydisksarecoveredby
plasticmaterialwhichreacteasilytoexcessivetemperatureslikedirect
sunlightorverycolddumpsituations.Therefore,topreservethedisks,
keep them awayfrom sunlightasthisislikelyto coverthe plastic
envelopecoveringthediskwhichwillultimatelyaffectreadingandwriting;
keepthem awayfrom waterwhichwouldmakethedisksurfacedump
andhenceaffectthestoragelayers(sectors,tracksandcylinders)where
dataisstored.

Disksshouldalsobekeptawayfrom dustenvironment,asthose
againwillmakethediskdriveheads.Thiswillcauselossofdataifthe
diskheadscannotreadandwrite.

Themodeofstoragetothesemagneticdisksisbymagnetism ofthe
positiveandthenegativechargesofthedatatobestored.Ifdisksare
keptnexttomagnets,itispossiblethatthedemagnetizationofthis
sequencecouldbealtered.Thiswillofcoursedestroythedatastoredin
thedisk.

3.8.6UnauthorizedAccess
Accessto the computerroom should be a privilege.Onlythose

personnelworkingthereshouldbeallowedin.whenaccesstothelabis
notrestricted,thenitbecomeseasyforhackerstogainaccesstothe
system andhencedestroyor“steal”information.Fraudulentactivitiesby
theemployeesoninformationlikeleakingconfidentialinformationto
rivalsforpaymentisalsopossible.Otherintruderscouldalsogainaccess
tothesystem andhencedestroyorcarryoutridiculousactslikeliterally
stealingtheequipment.

Somefilesattributesshouldalsobeputinplacetoavertaccessto
datastored.Forexample,theuseofpasswordsshouldbeencouraged;
dataencryptionmethodshouldalsobeadopted.

Passwordscouldbeanumber(s)orawordthatisonlyknowntoone
personorsome“trusted”personnelinadepartmentorasectorthatwill
enabletheusertogainaccesstothesystem oraparticulardocumentor
file.Theuseofpasswordswillensurethatonlythosepeoplewhoknow
thepasswordcouldgainaccesstothosefilesinthesystem.Passwords
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iftobeused,shouldalwaysbechangedperiodicallyincaseithasbeen
leakedtosomeonewhoisnotauthorizedtoknowit.

Dataencryptionisawayofwritingaparticularinformationusinga
givengridthatcouldonlybedecipheredbyyouoragroupofpersonnel
authorizedtoforexample:toencryptthefollowingstatementina5x4
grid(i.earowis5andacolumnis4letters)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.
Separateeachspacebyadot.Toread,readthefirstletterinthefirst
columnandmovedownthecolumn.Eachdotisaspace.

3.9 SUMMARY

Factorstoconsiderwhendesigningacomputerlabarethefollowing:
Dimension,accessibility,sittingofequipment,healthandsafetyof
personnel,lighting,powersupply,physicalsecurityandnoise.

Strictrulesto thelabconcerningbehaviourasoutlinedshouldbe
observed.

Forsafetyprecautionsonthelab,thefollowingshouldalwaysbe
considered:Firefightingequipment,standardfurniture,properlighting,
dust/dump-prooflab,properinstallations,stale powersupply and
burglarproofdoors.

Possiblecausesofdatalossandprogramsarethefollowing:power
failure,viruses,accidentalerasure,erasingofdisks,poorstorageand
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handling ofdisks and unauthorized access byhackers and other
intruders.

Thefollowingareprecautionstobetakenintheeventofdataloss
from suchrisksmentioned.
UseUPS,largebatteriesandgeneratorsintheeventofpowerfailure.
Useofantivirussoftware,writeprotectingdisks.
Movementrestrictions.
Disablingdiskdrivestoprotectagainstvirusesoraccidentalerasure.
Useofundeletedandunformattedutilities.
Useofbackupcopiesandheatresistantsafes.
 Disks should be stored away from water,fire or excessive

temperaturesandawayfrom magnetsandshouldbekeptindust
freeenvironments.

Useofpasswordsandencryptionmethodstoprotectfilesagainst
unauthorizedaccessbypeople.

3.10QUESTIONS

1. Listfactorstoconsiderwhiledesigningacomputerlab.

2. Whatpoints would be observed in the computerlab as faras
behaviourofpersonnelisconcerned?
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3. Handlingofmaterialsandequipmentinthelabisvital.Discuss.

4. Whatsafetyprecautionsandpracticesshouldbeputintoplaceina
computerlab?

5. What are desirable and possible causes of data loss in an
organization?

6. Listanddiscussthefactorstobeputinplaceasrecoverymeasures
totheabovedatathreatstoanorganization.

CHAPTER4

OPERATINGSYSTEMS

Thischapterwillintroducethestudenttowhatoperatingtermsare,the
functionsandtypes.Itwillalsoservetoexplainhow diskOperating
System (DOS)organizesinformation.Thestudentisexpectedtouse
someDOScommandsforfileanddiskmanagementandbeabletolist
externalandinternalDOScommandsattheendofthechapter.

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

4.1 DEFINITIONOFTHETERM:
‘OPERATINGSYSTEM’

OperatingSystem asdefinedearlier,isasetofprogramsavailable
within the system software thatstandardizesthe waya computer’s
resourcesaremadeavailabletotheuserandtoapplicationssoftware.

4.2 FUNCTIONSOFANOPERATINGSYSTEM

ThefollowingfunctionsareidentifiedascommontoallOperating
Systems:

4.2.1MemoryManagement
AnOperatingSystem allocatesmemorytoitselfandtoitsresident

system programs,setsasideareasofapplicationprogramsanduser
partitions,arrangestheinputandoutputbuffers(areasonRAM where
inputdataandoutputdataaretemporarilystored)andreservesstorage
forspecializedpurposes.

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

variousinputdevicesintothememoryandwritingofdatatooutput
devicessuchasprinters.

TheOperatingSystem willensurethateachtimetheusertypesin
commandsthoseinputsareacceptedintothememory,andifthelatteris
busytheitholdsthesametemporarilyonbuffersuntilthememoryisfree
andalsodoesthesametooutputdataawaitingtobedisplayedonthe
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monitorortobesenttotheprinterifthesamearebusy.

4.2.3ResourceAllocation
Operating System load programsinto thecomputermemoryand

startsthem runningafterreceivinginstructionsfrom theuser,atthe
sametime,operating systemsmusthaveabilityto divideresources
availabletodifferentusers,memoryandofcoursetheperipheralsto
differentprocessorsgoingonatthesametimesothatnoneoftheusers
gets“stuck”or“deadlocked”duringtheoperationforlackofacomputer
resource.
4.2.4ErrorHandling

AnyOperatingSystem musthavetheabilitytohandleerrorsinthe
computersystem beithardwareorsoftwarefaultsandbeabletoprovide
routinestocorrecttheseerrors.

4.2.5ProvisionforUserInterface
AnyOperatingSystem shouldhavetheabilitytoreceivecommands

from theuserandrespondtothem accordingly.

4.2.6InterruptHandling
Aninterruptioncouldbecausedbysoftwareerrors,mechanicalfaults

ofamachineorbytheoperatorbypressingtheBreakkeyforexample
whichhaltsthesystem.Theoperatingsystem shouldalwaysbeableto
handlesuchinterruptswithoutcausinganymalfunctionsasaresult.

4.3 TYPESOFOPERATINGSYSTEMS

There are majorlytwo types ofOperating Systems thatwe will
discussinthissection.

4.3.1SingleUserSystem
InthistypeofOperatingSystem,onlyoneusercanusethemachine

atatime,loadoneprogram atatimeinthemainmemoryandprocess
onlythatoneprogram.Mostofthesmallmicrocomputersemploysingle
usersystems.ExamplesareMs-DOS,Pc-DOSandWindows.

4.3.2MultiUserSystem
Thissystem asthenamesuggestsisformultiuser,asopposedto
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the single user system. This system is employed by larger
microcomputersandminicomputers.Morethanoneprogram canbe
loadedintothemainmemorybydifferentusersandprocessedatthe
sametimeinaninteractivemanner.Examplesofsuchanoperating
system areUNIXandWindowsNT.

4.4 FILEMANAGEMENT

Medium ofstorageemployedbymostmicrocomputersisoftendisk.
Datathatisstoredondisksareoftenheldinafile.Thelatterisoften
referredtoasagroupofrelatedrecords.Therecordsmayholddata
aboutcustomers,employeesoftheorganizationandnamesofstudents
inaschoolandthelikedependingontheorganizations.

Therefore,thefileasagroupofprogram instructionsisactuallya
computerprogram.Whenfilesarestoredonsuchstoragemedia,then
theterm “file”referstoanythingstoredonthemedium,beitaprogram or
datafile.

4.4.1FileandDirectories
TheworkoftheOperatingSystem istokeepormaintainadirectory

oftheaddressofthefilesondisk.Eachfileonthestoragemediais
assignedanamecalledfilename(oneword).Thedirectoryisalistof
filenamesandthediskaddressesatwhichthefilemaybefound.When
theuserreferstoaparticularfilename,itcausestheoperatingsystem to
consultitsdirectoryoffilenames,locatetheaddressoftherequiredfile
andmakeitreadyforuse.

Letushavealookatadirectorylistingoffilesofasystem diskusing
MsDOS.Allofthefilesinthisdirectoryareprograms.Asystem diskisso
calledbecauseitcontainsthedirectorysystem.Weshalllistdirectoryfor
system driveA:
VolumeindriveA:hasnolabel.
DirectoryofA:
COMMAND COM 1810713-12-97 13.00PM
SYSCOM740713-12-97 13.00PM
DIRECTORY COM 130713-12-9713.00PM
FINDEXE127813-12-97 13.00PM

4FILE(S)142890BYTESFREE
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Whatthelistshows:
(i) thenameofthefilee.g.COMMAND
(ii)Filenameextensione.g.COM
(iii)Thenumberofbytescontainedinthisfile
(iv)Dateandtimeonwhichitwasprintedintothedirectory.
(v)Thetotalfigureatthebottom ofthisdirectorylisting show the

numberofbytesremainingforstoringotherfiles.
MS-DOShascertainrulesforformationoffilenamesforexample;

A filenamemustnotexceed8charactersinlengthandinsome
casesrequiresfilenameextensions,whichis3-characterinadditionto
the filename.In the above example,COM and EXE are extensions.
Althoughnotvisible,thereisusuallyafullstopbetweenthefilenameand
theextensione.g.Diskcopy.COM isthecompletenamefortheabovefile.
Theuserhastotypeinthecomputernameofthefileincludingtheperiod
inordertoeffectivelyusesomefilemaintenanceutilitieslikecopyingor
deleting.Filenameextensionsusuallyindicatethetypeoffileforexample
“COM”and“EXE”abovewillrefertoprogram files.

4.4.2DirectoryHierarchy
Filesstoredonadiskcanalwaysbeorganizedintosubdirectories.

Directoryhierarchyreferstoa“tree”likestructureformedbydirectory–
subdirectories– files.Forexample,wecouldhaveadirectorycalled
KENYAwithsubdirectoriesoftownsNAIROBI,MOMBASA,NAKURUand
filesofEstateswithineachtown,e.g.Hurlinghum,NyaliandMilimani.The
figurebelowshowsthedirectoryhierarchy.

-75-

KENYA

NAIROBI MOMBASA

HURLINGHUM NYALI

KENYA

NAIROBI MOMBASA NAKURU

HURLINGHUM NYALI MILIMANI
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Fig.4.4.2

Tobeabletospecifywhichfiletoopen,theuserhastospecifyto
theoperatingsystem thedatapathorpathtothatfile.Forexample,to
open a filename Milimani,the following path mustbe specified:
Kenya\Nakuru\Milimani.

Apathisoftendefinedasalogical,sequentiallistofdirectoriesand
subdirectories leading to a filename.The names ofdirectories and
subdirectoriesareseparated from eachotherbydeterminateswhich
couldbeabackslash(\)orahyphen(-)oraslash(/)dependingontheMs
-Dosversioninuse.

ThedirectorynameshaveextensionDIRwherasthefileshaveTXT.
The directorynamed Kenya underwhich the subdirectories Nakuru,
MombasaandNairobiarestorediscalledrootdirectory.

4.4.3VolumeLablesandDirectories
Alabelsisanamegiventoadisktoenableyouidentifythecontents

from thoseofotherdiskswhenit’soff-lineinthatifit’snotmountedona
drive.

Sincetheusecouldhavemultiplediskdriveson-line(mounted)atone
time,theoperatingsystem musthaveawayofdeterminingwhendisks
areactuallymountedonthedriver.Todothis,weusevolumelabelsor
volumedirectory,whichsimplyanameassignedtoeachdiskusedinthe
computerinstallation.Thedifferencebetweenvolumelabelsidentifiesa
storagemedium asphysicalunitwhilethelattertwoidentifydatastored
ondisk.Supposewegaveavolumelabelcountrytothehierarchyabove,
thecompletenameforreachingMilimanifilewillbe:

COUNTRY\KENYA\NAKURU\MILIMANI

Theoperatingsystem willensurethatdiskonavolumelabelCountry
islocatedfirstifitistheonemounted,beforeitsearchesfortheactual
fileinthespecificdirectories.

4.4.4TabControl
Computersandtheiroperatingsystemscanperform agreatnumber

ofdifferenttasks,notjustonejobassayastand-alonewordprocessoror
acalculator.Therefore,theuserofthesystem mustbepreparedtotell
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theoperatingsystem whatparticulartasktoperform atthemoment.
When thecomputersystem iscomplete,usuallytheapplication

program is whatthe usercommunicates with the program when a
particulartaskisdesired.Whentheapplicationprogram finishes,itisno
longerapartofthesystem.

Theuserthereforemustcommunicatewiththeoperatingsystems
totellitwhattodonext.Heorshedoesthisthroughtheuseofwhatwe
callOS’sTabControlLanguageorTCL.TCLconsistsofanumberof
operatingsystem commandsalsocalledsystem commandsthatcontrol
theoperatingsystem.

How doesoneknow thattheapplicationprogram hasfinishedits
workanditisnolongerloadedbytheoperatingsystem?Theoperating
system willdisplaythatbydisplayingitsprompt;itcouldbeacharacteror
twothatwillsignaltheuseritawaitsfurthersystem commands.

TheMS-DOSOperatingSystem,usesthepromptC:\>orC>.The“C”
inthepromptindicatesthediskdriveinwhichtheoperatingsystem will
lookforanyfilesreferredtobythenextTCLinstructions.Thediskdrive
attachedtothesystem areusuallyidentifiedbylettersofthealphabet
throughasystem withfourdrivescouldhavedriveidentifiersA:through
D.Anyreferencetoadrivemustincludethecoloninthedriveidentifier.
Thedriveidentifierdisplayedbythedospromptisknownasalogged
drive,thedefaultdriveortheactivedrive.

4.5 MS-DOSCOMMANDS
Usingsystem commandsisquiteeasy.Itisamatterofknowingthe

rightcommandskey,keyitinandpressenterkeyforthecommandtobe
accepted.System commandshelpustomanageourfilesanddirectories
forexample;wecancopyafilefrom onedisktoanother,deletefilesor
changenames.Wecanalsomanageourdisksforexampletoformata
disk,labeladiskorcopydisks.

TheSyntaxofaDosCommand
A Doscommandusuallyhasacommandname(i.ethesystem

commandtheuserintendstouse)andanargumentwhichisinformation
requiredbythecommand.AnargumentusedwithaDoscommandwill
indicatethediskdriveonthefiletobeusedbythecommand

Example:COPYANN1TO ANN2
ThecommandhasacommandnameCOPY.Theargumentsare
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ANN1andANN2.ThiscommandcopiesafileknownasANN1.The
newcopyisnamedANN2.
N/B:ANN1andANN2areargumentsandareseparatedfrom eachother

byablankspace.Theyarealsoseparatedfrom thecommandname
byablankspace.

4.5.1RunningaProgram
ItisimportanttonotethataDosCommandrepresentsaprogram.A

commandnameisjustlikeafilenameofanyotherprogram.Tobeable
torunaprogram usingDos,firsttheoperatinghastobeloaded.Loading
theoperatingsystem issimplyswitchingonthecomputer,itwillopena
program loadedinROM tocheckiftheoperatingsystem isloadedin
driveAoranyotherandload,otherwiseitwillloadfrom theharddisk.

Torunaprogram withfilenameextensionCOM,BAT,TXT,simply
enteritsfilenamewithouttheextensionforexampletoaBasicProgram
simplyenterBASIC.ItsfilenameisBASIC.COM.

Whenyouwanttoexecuteaprogram thatisnotstoredonadiskin
theloggeddrive,thefirstthingwouldbetochangetheloggeddrivetothe
diskcontainingtheprogram.Forexample,supposeyouwantedtoruna
program withthefilenameMILO.EXEwhichisonthediskindriveB:,and
theloggeddriveisA:,tospecifythedriveonwhichDosshouldlookfor
theprogram,proceedwiththefilenamewiththedriveidentifiedwithno
blankinbetweenthecolonandthefilename.

B:MILO

4.6 FILEMANAGEMENTCOMMANDS

4.6.1ChangingtheLoggedDrive
Tochangetheloggeddrivefrom theactiveone,simplyenterthe

letterofthealphabetforthenewdriveatthepromptoftheactivedrive
followedbythecolonsandthenpressEnterkey.

Forexample,iftheactivedriveisC:\>,simplytypeA:attheprompt
andpressEnter.

C:\> A:\>
A:\> or A:\>

4.6.2DeterminingtheContentsofaDiskette
Todeterminethecontentsofyourdisk,Dosprovidesaprogram
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commandDIR(Directory)thatwilldisplaythefilesstoredinyourdiskwith
theexceptionofthehiddenfiles.

Thefilesareusuallylistedoneperlinewiththeirfilenames,filename
extension,sizeandthedateandtimetheywerelastsaved.

Ifyouhavemanyfilesthancanbedisplayedonthescreen,thenDos
passesthem sofastoverthescreenthatyoucannotbeabletoreador
identifyaparticularprogram.Therearetwosolutionstothatprogram:

(i) /P(Pause)Switch
To see the files with allthe relevantinformation i.e.filename,

filenameextension,sizeanddateandtime,then/Pswitchdoesthework.
Thefileswillbeshownonescreenatatimeandteststheusertoseethe
fileswithinstructionsto“pressanykeytocontinue…”TheformatisDIR/P
<ENTER>

(ii)/W (Wide)Switch
Thiscommandwilldisplayfilenamesandtheirextensiononlyforthe

entiredirectoryatonce.Theywillbedisplayedinrowsfivefileswide.The
formatisDIR/W <enter>.

ToseeonlyaparticularfileonDisk
Simplyusethefilenameofthatfileastheargument,thus:
DIRB:FILENAME.TXT

Inthiscase,Doswilldisplaytheparticularinformationaboutthatfile
ortellyouthatitisnotondisk.

ToseeDirectoryfileswithsimilarextensions.
If your files have the following extensions;BAS for Basic

Programmingfiles,DBSforDatabasefiles,toseetheirdirectoryofallthe
Basicprogrammingfiles,enter:

DIR*.BASor DIR/P.BAS orDIR/W*.BAS
The asterisk is called a wild card.Whatitmeans is thatyou

“substitute the position with any characters.”Forinstance in the
commandDIR*.BASwilllistallthefileswiththe.BASextension.

Directoryoffileswithsimilarnamesanddifferentextensions
Supposeyourfilenamesarethesamebuthavedifferentextensions,
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allthatyouneedtodois:
DIRSame.*

Allfilescalled“Same”willbedisplayed.
SupposeyoudecidedtoidentifyyourfilesasSame1,Same2andso

on,andthereforeyouwantedtoonlydisplayafilenameSamebutwith
specificextensionDBF,youwouldenter:

DIRSame*.DBF
Toseeallsamefilesyouwouldenter:

DIRSame*.*

Theasteriskwildcardisamanycharacterwildcard.Itfillsouta
filenameorextensionfrom itspositiontotheendofthenameinthe
aboveEXEfile,theasteriskisthefifth,sixth,seventhandeighthcharacter
iftheyexistinthefilenamebeginningwithSAME.

AnotherwildcardusedintheDoscommandif?Itisusuallycalleda
one characterwild card.When itappears in a command,you can
substituteitwithonecharactere.g.

DIR?AME*.DBF,willsubstitute?withanycharacteraslongasthe
nextlinei.eAMEispartofthatfilename.Soifitisacommand,likeDIR
SAME*???WouldbethesameasDIRDSAME*.*whenthethreequestions
marksintheformerstandfirthreecharacter.

4.6.3ChangingDirectories
LetusgobacktotheexamplewegavewithrootdirectoryKENYA.

SupposeyouwantedtomakeHurlinghum yourcurrentdirectory,you
simplyneedtoentertocommand:

CDC:\NAIROBI\HURLINGHAM.<ENTER>
IfyouarealreadyinC:asthelogicaldrive,youdonotneedtoenterit

again,simplytype:CD.Ifyouwantedtomoveuponelevelofthedirectory
i.e.toNairobi,type:

CD..<ENTER>

Supposeyouweretogostraighttotherootdirectoryi.e.KENYA,all
youneedtotypeinatthepromptis:

CD\<ENTER>
Ifyouwanttoseethesubdirectoryofacurrentdirectory,typeDIR.

<ENTER>.
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ForexampleifyouhavemadeNakuruyourcurrentdirectory,tosee
subdirectorylikeMilimanisimplyenterthelattercommand!

4.6.4MakingDirectories
Supposeyouwantedtomakeasubdirectoryofyourcurrentdirectory

Nakuru,whatyouneedtodoisenterthatcommandMD(MakeDirectory)
andthenameyouintendtocallthesubdirectory,thus:

MDLANGA<ENTER>
IftowardscreatingthedirectorynamedLANGAyouwanttoworkinit,

simplyusetheCDcommandtoplaceyourselfinit,thus:
CDLANGA<ENTER>

4.6.5RemovingDirectories
Toremoveadirectory,firstensurethatthedirectorytoberemovedis

empty.YoucanemptyadirectorybyusingDELcommandaftermaking
back-upcopiesofthesame.

ToeffectthecommandtoremoveadirectorylikeNYALI,ensureyou
placeyourselfinMOMBASAdirectoryfirst,thus:

CDMOMBASA<ENTER>
RDNYALI<ENTER>

4.6.6CopyingaFile
Itisoftennecessarytomakeacopyofafile.Allimportantfiles

shouldalwaysbecopiedsoastoguardyourselfagainstthelossofdata.
Datalossoftenoccursifyouaccidentallyeraseafile,Powergoesoff
before you save yourfiles,store data underan incorrectname,do
physicaldamagestoadiskette.

Whenyoucopyafiletoprotectagainstlossofdatawesayyouare
backingupafile.Thecopycommandrequires2parameters/arguments
toaccomplishthetask.Itisaresidentcommand.

(i) Thefirstargumentisthenameofthefiletobecopied.
(ii) Thesecondargumentisthefilenameforthecopy.Ifthefileisnot

ontheloggeddrive,thendriveidentificationmustbeincluded.

4.6.6.1Copyingfrom thesameDrive
Thus:CopySAME1.DBFZAME2.DBF

TheabovecommandwillcopyfilenamedSAME1onthesamedrive
andgiveitanewnameZAME2.DBF.itisimportanttonotethatifyouare
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copyingwithinthesamedrive,thenthenew filemusthaveadifferent
name.

4.6.6.2Copyingfrom oneDrivetoanother
Tocopyafilefrom onedrivetoanothergivingitthesamename.

Enter:
COPYSAME1.DBFB:

Newfilenameisnotnecessaryonthetargetdrive(B:)sinceitisthe
sameasthatofthesourcedrive.

4.6.6.3CopyingarangeofFiles.
Tocopyarangeoffiles,weemploywildcardsforexample:
Copysame*.*Bwillcopyallfilesontheloggeddrivethatstartwith

sameontothedisketteindriveb:irrespectiveoffilenameextension.
TocopytheentirecontentsofdriveA:toB,wecanusethefollowing

command:
COPYA:*.*B:

N/B:Ensure that the destination diskette is formatted before the
operationisstartedsincethiscommandCOPYdoesn’tcopyformatting
informationasdoesDISKCOPYcommand(4.7.4).

4.6.7RenamingFiles
Forthesakeofclarity,theusercanrenameanoldfilewithanew

name.ThecommandisRENAMEorsimplyREN.Theformatofthis
residentDOScommandis:

Atthepromptoftheloggeddrivecontainingthediskwiththeold
filenametype:

RENAMEOLDNAME.TXT NEWNAME.TXT
ThisDOSinternalcommandwillnotallowyoutochangeafilename

toonealreadyexistinginthediskette.
Noticethesinglespaceleftbetweentheargumentsthemselvesand

betweenDoscommandandtheargumentoldname.
Theuseofwildcardisimportanthereastheycouldhelprenamea

widerangeoffiles,forinstance:
RENAMESAME*.DBFSAME*.WPF
ThiswillchangeallthefilenameextensionsofalltheSAME filesto

WordProcessingFiles(WPF).Torenameafileonadifferentdrive,you
woulddothis:
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RENAMEB:SAME.DBFZAME.DBFtorenameafileinB:

4.6.8DeletingFiles
TwoDoscommandsavailablefordeletingfilesareDELandERASE.

Theformatis:
DELZAME.DBF<ENTER>

ThiswilldeleteonlyafilenamedZAME.Todeletetheentiredirectory
ofZAME(thatisplusthesubdirectories),enter:

DEL*.*<ENTER>
ThatisifyouareplacedinsidethedirectoryZAME.

4.6.9ToDisplaytheContentsofaFile
Tobeabletosimplydisplaythecontentsofafileonthemonitor.The

commandtypeisprovided.Theformatis:
TYPEFilename.EXT
Indicatethefilenamethatisplusextensionifyouintendtodisplay

thecontentsonthescreen.NB:YoucanpressCTRL+Stostopthe
contentsonthescreenfrom passingtoofastforyou.

4.6.10ToprinttheContentsofaFile
Ifyouneedahardcopyofthecontentsofafile,thenenterthe

formatbelow:
TYPEFilename.EXT>PRN

N/B:YoucouldalsousethecommandPRESSCTRL+Pwhichwillsent
everythingontheCRTtotheprinter.TostopprintingpreCTRL+Pagain.

4.7 DISKMANAGEMENTCOMMANDS

UnderDiskManagementcommands,wewillexaminethefollowing
commands:

FormattingaFloppyDisk
InsertingaFloppyDisk
Copyingdisks
AddingDostoaformatteddisk
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4.7.1FormattingaDiskette
Formattingisaprocessofpreparingnewdiskettesfordatastorage.

Thesystem commandisFOMART.
Whatformattingdoes:itorganizesthedisksoDoscanstoredata,

keeptrackofthem andretrievethem from disk.Italsoensuresthatthere
arenodefectiveareasonthenew disk.Ifatallthedefectiveareasare
found,FORMATwillmarkthem soDosdoesnotstoredatainthem.

Formattingusuallytakestwoways:A diskcanbeformattedto
includeDosornot.Disksthatincludetheoperatingsystem orDosare
calledsystem disksorbootdiskorcommanddiskandcanbeusedto
startthecomputer(orloadtheoperatingsystem).Disksthatdonothave
theoperatingsystem storedinthem havemoreroom tostoredatathan
theformer.

Procedure:
(i) ToFormatanonsystem ordatadisk
SimplyenterFORMATfollowedbyadriveidentificationifthenewdiskis
nottobeintheloggeddrivei.e.

FORMATorFORMATB:
ThiscommandwillpromptDostoloadformatprogram anddisplay

thefollowingmessage:
INSERTNEW DISKETTEFORDRIVEA:andstrikeanykeywhenready.

Inthefilecaseor
INSERTNEW DISKETTEFORDRIVEB:andstrikeanykeywhenready

inthesecondcase.
Simplyputthenewdisketteintheindicateddriveandpressanykey.

Doswilldisplay:
Formatting…
Afterafewminutes,Dosrepeats

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

Towhichyouwillanswer“Y”or“N”pressYifyouwanttoformat
anotherotherwisepressNkeyfrom thekeyboard.
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(ii)Formattingadisksothatitincludesthesystems.
Simplyfollow theaboveprocedureswith addition ofletterS for

system thus:
FORMAT/SorFORMAT/SB:

Themessagesdisplayed arethesameastheonesabovewith
additionoftheonesindicatingthatsystem transferredandhow much
spaceitrequired.

A diskwiththesystem includessomehiddenfilesthenamesof
whichdonotappearwhenyoulookatthecontentsofthedisk,andafile
calledCOOMAND.COM.Thesefilesform theresidentportionofDos.

4.7.2AddingDostoaFormattedDiskette
AddingDostoaformatteddisketteisatwo-stepprocess:

(i) WiththetargetdisketteinB:andasystem diskintheloggeddriver,
copythehiddenfilestothediskettewiththeSYScommand:

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

Itgeneratesthefollowingmessages:
SYETEM TRANSFERRED

(ii)Aftertheaboveprocess,copyCOMMAND.COM from yoursystem
disktthediskyouaremodifyingbyentering

COPYCOMMAND.COM B:
NB:youcan addDostoanydisketteaslongasthereisenoughspace
tostorethethreefiles.Ifadiskalreadyhashiddenfilesandyoutrytouse
SYScommandtoplacethem onthediskanyway,youwillgetanerror
messageindictingthatthereisnoroom onthediskforthesystem.The
onlywaytoreplacethehiddenfilesonceinstalledisonlybyformatting
thediskagain.

4.7.3LabelingaDisk
Avolumenameisusedtoidentifydisksjustasyouidentifythem by

writingidentificationinformationonalabelplacedonthediskenvelope.
Thevolumenamehowever,isrecordedonthediskitselfandcanbe
checkedbytheoperatingsystem toensurethatthecorrectdiskhasbeen
installedinthediskdrive.

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

NB:Always have some formatted disks with you because some
applicationprogramswillnotgivetheleewaytoformatadiskwhile
workingonit.

4.7.4CopyingDisks
ThereisautilitycalledDiskcopythatisoftenprovidedforinmost

versionsofMs-DosandPc-Dos.Whatthisutilitydoesisthatitcopiesthe
entirecontentsofthesourcedisktothedestinationdisk.Italsotransfers
theoperatingsystem andformatsthedestinationdocumentaswell.

Whatthisutilitydoesnotdoistocheckforerrorsinthedestination
diskandmarkthem sothatdataisnotstoredinbytheDos.Whileusing
thediskcopycommand,caremustalwaysbetakentoclearlyidentify
whichdiskcontainsdata(i.e.thesourcedisk)andwhichdiskisempty
(i.e.thedestinationdisk).Ifthisisnotdone,thenitispossibletowipeout
everything on the source diskbecause you inadvertentlycopied the
contentsofablankdisktothedatadiskyouintendedtoreproduce.

Procedure:
TheformatforDISKCOPYincludestwoparameters:

(a)SourceDriveand
(b)DestinationDrive.

Tobeabletoexecutethecommand,enterthefollowing:
DISKCOPYA:B:

ThiscommandwillcopythecontentsoftheentiredriveA:totheone
indriveB:.
NB:EverythingonthediskinB:,thedestinationdrive,willbedestroyed
bytheoperation.Afterthecommand,Doswillpromptyoutoinsertthe
disks.

YoucanaswellspecifyDISKCOPYB:A:ifyouintendtocopyfrom
driveB:todriveA:.

Thismethodisofteneffectivefordisksthatarefull,otherwisewe
wouldusethecommand:

COPYA:*.*B:
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TocopyallthefilesindriveA:withanyextensiontoadiskindriveB.
thiscommandasopposedtodiskcopy,willalwayscheckforfaultyareas
onthedestinationdriveandmarkthem sothatnodataiskeptinthem.

4.8 SUMMARY

AnOperatingSystem isasetofprogram “housed”withinthesystem
softwarethatstandardizesthewaythecomputer’sresourcesaremade
availablefortheusertoapplicationssoftware.

The functions ofan operating system are the following:Memory
management,Input/Outputmanagement,Resourceallocation,Error
handling, Provision for user interface, Interrupt handling, File
managementandJobcontrol.

Operating Systems could be single userofmultiuser.Ms-Dos
commandscanbedividedintoFileManagementCommandsandDisk
Management Commands.Some Dos commands are internal(or
resident)and some are external(non-residentortransient)which
meanstheyhavetobeloggedfirstbeforetheycanbeused.

Examplesoffilemanagementcommandsare:Deleting,copyingand
renamingfiles,viewing,changingandcreatingdirectories.Examplesof
DiskManagementcommandsare:Copyingdisks,labelingdisksand
formattingdisks.

ResidentDoscommandsinclude:DIR,COPYandDISKCOPY,RENAME.

Non-residentDoscommandsinclude:FORMAT,SYS.

4.9 QUESTIONS

1. Definetheterm OperatingSystem.

2. StateanddiscussfunctionsofanOperatingSystem.
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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

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) How wouldyouformataDiskette?How canyouincludean
OperatingSystem toaformatteddiskette?

(iii) WhatarethetwowaysofAddingDostoaformatteddisk?

(iv) WritedownthecommandforAddingVolumeLabeltoDisk.
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