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LECTURE-01

INTRODUCTIONTOCOMPUTERS

DEFINITION

Acomputercanbedefinedasanelectronicdevicecapableofprocessing
thedataand producinginformation.

Classificationofcomputers
Computersareclassifiedasfollows:
Supercomputer
Thebiggestinsize,themostexpensiveinpricethananyotherisclassifiedand
knownassupercomputer.Itcanprocesstrillionsofinstructionsinseconds.
Governmentsspeciallyusethistypeofcomputerfortheirdifferentcalculationsand
heavyjobs.Differentindustriesalsousethishugecomputerfordesigningtheir
products.InmostoftheHollywood'smoviesitisusedforanimationpurposes.This
kindofcomputerisalsohelpfulforforecastingweatherreportsworldwide.

Mainframes
AnothergiantincomputersafterthesupercomputerisMainframe,whichcanalso
processmillionsofinstructionpersecondandcapableofaccessingbillionsofdata.
Thiscomputeriscommonlyusedinbighospitals,airlinereservationscompanies,and
manyotherhugecompaniesprefermainframebecauseofitscapabilityofretrieving
dataonahugebasis.

Minicomputer
Thiscomputerisnextinthelinebutlessofferslessthanmainframeinworkand
performance.Thesearethecomputers,whicharemostlypreferredbythesmalltype
ofbusinesspersonals,colleges,etc.

Minicomputer
Thiscomputerisnextinthelinebutlessofferslessthanmainframeinworkand
performance.Thesearethecomputers,whicharemostlypreferredbythesmalltype
ofbusinesspersonals,colleges,etc.



Notebookcomputers
Havingasmallsizeandlowweightthenotebookiseasytocarrytoanywhere.A
studentcantakeitwithhim/hertohis/herschoolinhis/herbagwithhis/herbook.
Thisiseasytocarryaroundandpreferredbystudentsandbusinesspeopletomeet
theirassignmentsandothernecessarytasks.Theapproachofthiscomputerisalso
thesameasthePersonalcomputer.Itcanstorethesameamountofdataandhaving
amemoryofthesamesizeasthatofapersonalcomputer.

Componentsofcomputer
Thecomputersystemessentiallycomprisesthreeimportantparts

1.inputdevice,
2.centralprocessingunit(CPU)And
3.outputdevice.

TheCPUitselfismadeofthreecomponentsnamely,
1.
arithmeticlogicunit(ALU),
2.
memoryunit,and
3.
controlunit.

Componentsofacomputersystem

Onbroadbasis,acomputerperformsthefollowingtasks:
Input:

Sendingthedataandcommandtothecomputerisknownasinput.
Processing:

Workdonebythecomputerwiththehelpofprocessinghardwareand



softwareto
produceresultsisknownasprocessing.
Output:

Theresultdisplayedbythecomputerisknownasoutput.
Storage:

Aplacetosaveresultinsideoroutsidethecomputerisknownasstorage.

AnatomyofComputers

Thefollowingarethepartsofadesktopcomputer.

PowerSupply
Whenyouplugyourpowercableintoyourcomputer,youare

actuallypluggingintoasocketinthepowersupplyunitthathasbeenfittedinside
yourcase.Thiscomponentisresponsibleforconvertingthe240voltACmainspower
tolowvoltageDCpowerneededbycomputercomponents.

Monitor
Commonlyknownasa"screen,"themonitorgivesyouavisualdisplayof

whatyourcomputerisupto.Monitordisplaysaredividedintopixels

Motherboard
ThemainboardIwhichissometimescalledamotherboard.Thisis

usuallythelargestcircuit-boardinthecomputer,andeveryothercomponentinthe

computerconnectstoit.

CentralProcessingUnit
TheCentralProcessingUnit(CPU)isusuallycalledeithera

CPUorjustaProcessor.TheCPUisthebrainofthesystem.Itexecutesallthe

programcodefromtheoperatingsystemandtheapplicationstheuserrunsand

processingofdata.ItsendsCPUcommandstodirecttheactionsofalltheother

componentsinthecomputer.

MainMemoryorRandomAccessMemory(RAM)
RAM,whichstandsforRandomAccessMemory,istheshorttermmemorythatthe

computerusestokeeptrackofwhatit'sdoing.Ifthecomputerlosespower,anything



storedinRAMis lost.

StorageDevice
Computerstoragedeviceisanytypeofhardwarethatstoresdata.Themostcommon

typeofstoragedevice,whichnearlyallcomputershave,isaharddrive

INPUTANDOUTPUTDEVICES
InputDevices
Inputdeviceisahardwaredevicethatsendsinformationtothecomputer.
Mouse

Mouseisapointerdevice.Themouseallowsanindividualtocontrolapointerinagraphicaluserinterface
(GUI).Utilizingamouseauserhastheabilitytoperformvariousfunctionssuchasopeningaprogramorfile
anddoesnotrequireretheusertomemorizecommands.

Digitalcamera
Atypeofcamerathatstoresthepicturesorvideoittakesinelectronicformatinsteadoftofilm.

WebCam
AcameraconnectedtoacomputerthatallowsanyoneconnectedtotheInternettoviewstillpicturesor
motionvideoofauser.

Joystick
Acomputerjoystickallowsanindividualtoeasilynavigateanobjectinagamesuchasnavigatingaplanein
aflightsimulator

Keyboard
Oneofthemaininputdevicesusedonacomputer,acomputerkeyboardlooksvery
similartothekeyboardsofelectrictypewriters,withsomeadditionalkeys

Microphone
Sometimesabbreviatedasmic,amicrophoneisahardwareperipheralthatallows
computeruserstoinputaudiointotheircomputers.

Scanner
Inputdevicethatallowsausertotakeanimageand/ortextandconvertitintoa
digitalfile,allowingthecomputertoreadand/ordisplaythescannedobject



OutputDevice

Monitor
Amonitorisavideodisplayscreen.MonitorisalsocalledasVisualDisplayUnit(VDU)
orVideoDisplayTerminal(VDT).

Printer
Aprinterisanoutputdeviceresponsiblefortakingcomputerdataandgeneratinga
hardcopyofthatdata

Projector
Speakers etc….
Objectivesofcomputers

• LearnBasicComputerTerminology
• DifferenceBetweenHardwareandSoftware
• UnderstandingComputerComponents
• BasicKeyboardandMouseUsage
• ProperCareForyourPC

SOFTWARE

SoftwareisdefnedasOrganisedinformationintheformofoperating
systems,programs,andapplicationstatenablecompterstowork.

Typesof Software



1.Systemsoftware
2.Applicationsoftware

1.systemsoftware:
Thesoftwarethatdirectyoperatescomputerhardwareto

providebasicfunctionalitybyusersandothersoftwareandtoprovideaplatform
for runningapplicationsoftware.

SYSTEMSOFTWAREINCLUDES:

1.Operatingsystem
2.Devicedrivers
3.firmware
4.programmelanguage translators
5.Utilies

2.APPLICATIONSOFTWARE:
Itisprogramorcollectionofprogramssedbyaend

users.

TYPESOFAPPLICATIONSOFTWARES
There areseveralnumberofapplication

softwarestheyare

1.applicationsuite eg;Microsoftoffice
2.Wordprocessingsoftware eg;Msword,notepad

3.databasesoftware eg;oracle,Msaccess

4.sppreadsheet software eg;excel

5.multimediasoftware eg:mediaplayer,realplayer

6.contentaccess software eg:webbrowsers

FIRMWARE

Firmware isthe datathatisstoredinacomputerorother

hardwaredevicesthatprovide instructionsonhowthatdeviceworks.



LECTURENO:02

DTATAREPRESENTATION



DATA:

Collectionoffactsandfiguresiscallasdata.

TYPES OFDATA

Therearetwotypesofdata

1.Numericdata

2.Characterdata

1.NUMERCDATA

Datathatconsistsofonlynumbersis

callednumericdata.

TYPESOFNUMERCDATA

1.INTEGERDATAeg:253,+89,-77etc…..

2.realdata

.fixedpointdata :itincludesdigitsdecimalpoints’+or– signs

Eg:+5.9926,.6637etc…..

CHARACTERDATA

ITINCLUDESSTRINGDATAANDGRAPHCADATA

STRINGDATA:

Alphabetdata:datausedonyalphabet eg:ali,kashi,

Alphanumericdata:data usedbothalphabetsandnumerical

Eg:DC18,EEE101 ETC….



DATAREPRESENTATION

Dataisrepresented

inacomputerusing binaryvalueof0&1AndalsoexplainsuchAs

bnarynumbersystem,octalnumberingsystem,hexadecimal

numbering system.

Thisunitalsodescribeshowtorepresent variousother

characterssuchas EBCDIC,ASCIIetc…..

.Themostbasicunitofinformationinadigitalcomputeriscalledabit,which

isacontractionofbinarydigit.

.Eight-bitbytescanbedividedintotwo4-bithalvescallednibbles

.collectionof8bitsabyte

Somecommonlyusedtermsindatarepresentationare

*BITS

*NIBBLE

*BYTES

*WORD



NUMBERINGSYSTEM

A Numberingsystemisasetofsymbols

usedtorepresentvauesderivedfromacommon baseorradix.

TYPESOFNMBERINGSYTEMS

1.POSITIONALNUMBERINGSYSTEMS

Therearefewsymbols

calleddigits.

Thegeneralideabehindpositional

numberingsystemsisthatanumericvalueisrepresentedthroughincreasingpowers

ofaradix(orbase).

Thesetofvalidnumeralsforapositionalnumberingsystemisequalin

sizetotheradixofthatsystem.Forexample,there are10digitsinthedecimal

system,0through9,and3digitsfortheternary(base3)system,0,1,and2.The

largest

validnumberinaradixsystemisonesmallerthantheradix,so8isnotavalid

numeralinanyradixsystemsmallerthan9.Todistinguishamongnumbersin

different

radices,weusetheradixasasubscript,suchasin3310torepresentthedecimal

number33.(Inthisbook,numberswrittenwithoutasubscriptshouldbe

assumedtobedecimal.)Anydecimalintegercanbeexpressedexactlyinany

otherintegralbasesystem(seeExample2.1).

EXAMPLE2.1Threenumbersrepresentedaspowersofaradix.

243.5110=2_102+4_101+3_100+5_10_1+1_10_2



2123=2_32+1_31+2_30=2310

101102=1_24+0_23+1_22+1_21+0_20=2210

2.Nonpositionalnumberingsystem

Inthissystemwe

havesymbolssuchasIfor1.Itisverydifficulttoperformarthemieticwith

suchanumbersystem.

Different encodingschemes

EBCDIC

BeforethedevelopmentoftheIBMSystem/360,IBMhaduseda6-bitvariation

ofBCDforrepresentingcharactersandnumbers.Thiscodewasseverelylimited

inhowitcouldrepresentandmanipulatedata;infact,lowercaseletterswerenot

partofitsrepertoire.ThedesignersoftheSystem/360neededmoreinformation

processingcapabilityaswellasauniformmannerinwhichtostorebothnumbers

anddata.Inordertomaintaincompatibilitywithearliercomputersandperipheral

equipment,theIBMengineersdecidedthatitwouldbebesttosimplyexpand

BCDfrom6bitsto8bits.Accordingly,thisnewcodewascalledExtended

BinaryCodedDecimalInterchangeCode(EBCDIC).IBMcontinuestouse



EBCDICinIBMmainframeandmidrangecomputersystems.TheEBCDICcode

isshowninFigure2.6inzone-digitform.Charactersarerepresentedbyappending

digitbitstozonebits.Forexample,thecharacterais10000001andthedigit

3is11110011inEBCDIC.Notetheonlydifferencebetweenupper-andlowercase

charactersisinbitposition2,makingatranslationfromupper-tolowercase

(orviceversa)asimplematterofflippingonebit.Zonebitsalsomakeiteasier

foraprogrammertotestthevalidityofinputdata.

ASCII

WhileIBMwasbusybuildingitsiconoclasticSystem/360,otherequipmentmakers

weretryingtodevisebetterwaysfortransmittingdatabetweensystems.The

AmericanStandardCodeforInformationInterchange(ASCII)isoneoutcomeof

theseefforts.ASCIIisadirectdescendantofthecodingschemesusedfor

decadesbyteletype(telex)devices.

Toallowcompatibilitywithtelecommunicationsequipment,computermanufacturers

gravitatedtowardtheASCIIcode.Ascomputerhardwarebecamemore

reliable,however,theneedforaparitybitbegantofade.

Unicode

BothEBCDICandASCIIwerebuiltaroundtheLatinalphabet.Assuch,theyare

restrictedintheirabilitiestoprovidedatarepresentationforthenon-Latin

alphabets

usedbythemajorityoftheworld’spopulation.Asallcountriesbeganusing

computers,eachwasdevisingcodesthatwouldmosteffectivelyrepresenttheir

nativelanguages.Noneofthesewerenecessarilycompatiblewithanyothers,

placingyetanotherbarrierinthewayoftheemergingglobaleconomy.

In1991,beforethingsgottoofaroutofhand,aconsortiumofindustryand



publicleaderswasformedtoestablishanewinternationalinformation

exchangecodecalledUnicode.ThisgroupisappropriatelycalledtheUnicode

Consortium.

Unicodeisa16-bitalphabetthatisdownwardcompatiblewithASCIIandthe

Latin-1characterset.ItisconformantwiththeISO/IEC10646-1international

alphabet.BecausethebasecodingofUnicodeis16bits,ithasthecapacityto

encodethemajorityofcharactersusedineverylanguageoftheworld.Ifthis

weren’tenough,Unicodealsodefinesanextensionmechanismthatwillallowfor

thecodingofanadditionalmillioncharacters.Thisissufficienttoprovidecodes

foreverywrittenlanguageinthehistoryofcivilization.

Binarynumberingsystem

Binarynumbersystem,in mathematics,positional numeral

system employing2asthe base andsorequiringonlytwodifferent

symbolsforitsdigits,0and1,insteadoftheusual10different

symbolsneededinthedecimalsystem.Thenumbersfrom0to10are

thusinbinary0,1,10,11,100,101,110,111,1000,1001,and

1010.Theimportanceofthebinarysystemto information

theory and computertechnologyderivesmainlyfromthecompactand

reliablemannerinwhich0sand1scanberepresentedin

electromechanicaldeviceswithtwostates—suchas“on-off,”

“open-closed,” or“go–nogo.”

Binarycounting[edit]



Thiscountershowshowtocountinbinaryfromnumberszerothroughthirty-one.

Binarycountingfollowsthesameprocedure,exceptthatonlythetwo
symbols 0 and 1 areavailable.Thus,afteradigitreaches1inbinary,anincrement
resetsitto0butalsocausesanincrementofthenextdigittotheleft:

0000,

0001,(rightmostdigitstartsover,andnextdigitisincremented)

0010,0011,(rightmosttwodigitsstartover,andnextdigitisincremented)

0100,0101,0110,0111,(rightmostthreedigitsstartover,andthenextdigitis

incremented)

1000,1001,1010,1011,1100,1101,1110,1111...

Inthebinarysystem,eachdigitrepresentsanincreasingpowerof2,
withtherightmostdigitrepresenting20,thenextrepresenting21,
then22,andsoon.Theequivalentdecimalrepresentationofabinary
numberissumofthepowersof2whicheachdigitrepresents.For
example,thebinarynumber100101isconvertedtodecimalformas
follows:

1001012 =[( 1 )×25 ]+[( 0 )×24 ]+[( 0 )×23 ]+[( 1 )×22 ]+[( 0 )×21 ]+[( 1 )×

20 ]

1001012 =[ 1 ×32]+[ 0 ×16]+[ 0 ×8]+[ 1 ×4]+[ 0 ×2]+[ 1 ×1]

1001012 =3710

Hexadecimal
Mainarticle: Hexadecimal

0hex = 0dec = 0oct 0 0 0 0

1hex = 1dec = 1oct 0 0 0 1

2hex = 2dec = 2oct 0 0 1 0

3hex = 3dec = 3oct 0 0 1 1

4hex = 4dec = 4oct 0 1 0 0

5hex = 5dec = 5oct 0 1 0 1

6hex = 6dec = 6oct 0 1 1 0

7hex = 7dec = 7oct 0 1 1 1



8hex = 8dec = 10oct 1 0 0 0

9hex = 9dec = 11oct 1 0 0 1

Ahex =10dec = 12oct 1 0 1 0

Bhex =11dec = 13oct 1 0 1 1

Chex =12dec = 14oct 1 1 0 0

Dhex =13dec = 15oct 1 1 0 1

Ehex =14dec = 16oct 1 1 1 0

Fhex =15dec = 17oct 1 1 1 1

Binarymaybeconvertedtoandfromhexadecimalmoreeasily.Thisisbecause
the radix ofthehexadecimalsystem(16)isapoweroftheradixofthebinarysystem(2).
Morespecifically,16=24,soittakesfourdigitsofbinarytorepresentonedigitof
hexadecimal,asshownintheadjacenttable.

Toconvertahexadecimalnumberintoitsbinaryequivalent,simplysubstitutethe
correspondingbinarydigits:

3A16 =001110102

E716 =111001112

Toconvertabinarynumberintoitshexadecimalequivalent,divideitintogroups
offourbits.Ifthenumberofbitsisn'tamultipleoffour,simplyinsert
extra 0 bitsattheleft(called padding).Forexample:

10100102 =01010010groupedwithpadding=5216

110111012 =11011101grouped=DD16

Toconvertahexadecimalnumberintoitsdecimalequivalent,multiplythe
decimalequivalentofeachhexadecimaldigitbythecorrespondingpower
of16andaddtheresultingvalues:

C0E716 =(12×163)+(0×162)+(14×161)+(7×160)=(12×4096)+(0×256)+(14

×16)+(7×1)=49,38310

HexadecimalNumbersystem
The“Hexadecimal” orsimply“Hex” numberingsystemuses
the Baseof16 systemandareapopularchoiceforrepresenting
longbinaryvaluesbecausetheirformatisquitecompactandmuch
easiertounderstandcomparedtothelongbinarystringsof1’s
and0’s.



BeingaBase-16system,thehexadecimalnumberingsystemtherefore
uses16(sixteen)differentdigitswithacombinationofnumbers
from 0 throughto 15.Inotherwords,thereare16possibledigit
symbols.

RepresentationofaHexadecimalNumber

MSB HexadecimalNumber LSB

168 167 166 165 164 163 162 161 160

4.3G 2.6G 16M 1M 65k 4k 256 16 1

Thisaddingofadditionalhexadecimaldigitstoconvertbothdecimal
andbinarynumbersintoan HexadecimalNumber isveryeasyifthere
are4,8,12or16binarydigitstoconvert.Butwecanalsoadd
zero’stotheleftofthemostsignificantbit,the MSB ifthenumber
ofbinarybitsisnotamultipleoffour.

Forexample, 110010110110012 isafourteenbitbinarynumberthat
istolargeforjustthreehexadecimaldigitsonly,yettoosmallfora
fourhexadecimalnumber.TheansweristoADDadditionalzero’sto
theleftmostbituntilwehaveacompletesetoffourbitbinary
numberormultiplesthereof.

DIFFERENCEBETWEENASCIIANDUNICODE

accepted

1. ASCIIdefines128characters,whichmaptothenumbers0–127.Unicode
defines(lessthan)221characters,which,similarly,maptonumbers
0–221 (thoughnotallnumbersarecurrentlyassigned,andsomeare
reserved).

UnicodeisasupersetofASCII,andthenumbers0–128havethesamemeaningin
ASCIIastheyhaveinUnicode.Forexample,thenumber65means"Latincapital
'A'".



BecauseUnicodecharactersdon'tgenerallyfitintoone8-bitbyte,thereare
numerouswaysofstoringUnicodecharactersinbytesequences,suchasUTF-
32andUTF-8.

2. ASCIIhas128codepoints,0through127.Itcanfitinasingle8-bitbyte,
thevalues128through255tendedtobeusedforothercharacters.With
incompatiblechoices,causingthe codepagedisaster.Textencodedinone
codepagecannotbereadcorrectlybyaprogramthatassumesor
guessedatanothercodepage.

Unicodecameabouttosolvethisdisaster.Version1startedoutwith65536
codepoints,commonlyencodedin16bits.Laterextendedinversion2to1.1
millioncodepoints.Thecurrentversionis6.3,using110,187oftheavailable1.1
millioncodepoints.Thatdoesn'tfitin16bitsanymore.

3.ASCIIhas128codepositions,allocatedtographiccharactersandcontrol
characters(controlcodes).

Unicodehas1,114,112codepositions.About100,000ofthemhavecurrently
beenallocatedtocharacters,andmanycodepointshavebeenmade
permanentlynoncharacters(i.e.notusedtoencodeanycharacterever),and
mostcodepointsarenotyetassigned.

1.ASCIIusesan8-bitencodingwhileUnicodeusesa variable

bitencoding.

2.UnicodeisstandardizedwhileASCIIisn’t.

3.Unicode represents most written languages in the world

whileASCIIdoesnot.

4.ASCIIhasitsequivalentwithinunicode

Lecture:03

Memory:

a : adevice(suchasachip)oracomponentofan

electronicdevice(suchasacomputerorsmartphone)inwhich



informationcanbeinsertedandstoredandfromwhichitmaybe

extractedwhenwanted; especially : RAM

Typesofmemory
Computersuseseveraldifferenttypesofmemory.Theyare:
1.MainMemory/PrimaryMemoryunits

– Twomostimportantare
•RAM(RandomAccessMemory)

•ROM(Read-onlyMemory)

– Theyworkindifferentwaysandperformdistinctfunctions
– CPURegisters
– CacheMemory
2.SecondaryMemory/AuxiliaryMemory

Alsotermedas‘auxiliary’ or‘backup’ storage,itistypicallyusedasa

supplementtomainstorage.Itismuchcheaperthanthemainstorageandstores

largeamountofdataandinstructionspermanently.Hardwaredeviceslikemagnetic

tapes,FloppyDisk,HardDisk,Opticaldisks,CompactDisk(CD),DigitalVersatileDisk

(DVD)andBlu-rayDisc(BD)fallunderthiscategory.

Computer’smemorycanbeclassifiedintotwotypes– RAMandROM.
RAMorRandomAccessMemoryisthecentralstorageunitinacomputersystem.It
istheplaceinacomputerwheretheoperatingsystem,applicationprogramsandthe
dataincurrent



usearekepttemporarilysothattheycanbeaccessedbythecomputer’s
processor.ThemoreRAMacomputerhas,themoredataacomputercanmanipulate.
Randomaccessmemory,alsocalledtheRead/Writememory,isthetemporarymemory
ofacomputer.Itissaidtobe‘volatile’ sinceitscontentsareaccessibleonlyas
longasthecomputerison.ThecontentsofRAMareclearedoncethecomputeris
turnedoff.
ROMorReadOnlyMemoryisaspecialtypeofmemorywhichcanonlybereadand

contentsofwhicharenotlostevenwhenthecomputerisswitchedoff.Ittypically

containsmanufacturer’sinstructions.Amongotherthings,ROMalsostoresan

initialprogramcalledthe‘bootstraploader’ whosefunctionistostartthe

computersoftwareoperating,oncethepoweristurnedon.

UnitsofMemory
Thememoryunitistheprincipalstorageofthecomputer.Allthedataand
instructionsthatthecomputerneedsatamomentarestoredhere.Allstorage
devicesarecharacterizedwiththefollowingfeatures:
1.Speed

2.Volatility

3.Accessmethod

4.Portability

5.Costandcapacity

BasicUnitsofMeasurement
Thecomponentsofthecomputercanrecognizeonlytwostatesthatispresenceor
absenceofanelectricalsignal.Twosymbolsusedtorepresentthesetwostatesare
0and1,andareknownasBITS(anabbreviationforBInaryDigiTS).0representsthe
absenceofasignal,1representsthepresenceofasignal.ABITis,therefore,the
smallestunitofdatainacomputerandcaneitherstorea0or1.



Sinceasinglebitcanstoreonlyoneofthetwovalues,therecanpossiblybeonly
fouruniquecombinations:
00011011
Bitsare,therefore,combinedtogetherintolargerunitsinordertoholdgreater
rangeofvalues.
BYTESaretypicallyasequenceofeightbitsputtogethertocreateasingle
computeralphabeticalornumericalcharacter.Moreoftenreferredtoinlarger
multiples,bytesmayappearasKilobytes(1,024bytes),Megabytes(1,048,576bytes),
GigaBytes(1,073,741,824),TeraBytes(approx.1,099,511,000,000bytes),or
PetaBytes(approx.1,125,899,900,000,000bytes).
Bytesareusedtoquantifytheamountofdatadigitallystored(ondisks,tapes)or
transmitted(overtheinternet),andarealsousedtomeasurethememoryand
documentsize.

Typesofmemory
Computersuseseveraldifferenttypesofmemory.Theyare:
1.MainMemory/PrimaryMemoryunits

– Twomostimportantare
•RAM(RandomAccessMemory)

•ROM(Read-onlyMemory)

– Theyworkindifferentwaysandperformdistinctfunctions
– CPURegisters
– CacheMemory
2.SecondaryMemory/AuxiliaryMemory

Alsotermedas‘auxiliary’ or‘backup’ storage,itistypicallyusedasa
supplementtomainstorage.Itismuchcheaperthanthemainstorageandstores
largeamountofdataandinstructionspermanently.Hardwaredeviceslikemagnetic
tapes,FloppyDisk,HardDisk,Opticaldisks,CompactDisk(CD),DigitalVersatileDisk
(DVD)andBlu-rayDisc(BD)fallunderthiscategory.
Computer’smemorycanbeclassifiedintotwotypes– RAMandROM.



Lecture:05

FILEMANAGENT

File managementdescribesthe

fundamentalmethodsfornaming,storingandhandlingfiles.Byusing

appropriatefileandfoldernamingstrategies,alongwithgood

metadatapracticeandcatalogsoftware,youcanmakethemostof

yourimagecollection

FILE:

(1) acollectionofrelateddatarecords(asforacomputer) 
(2) : acompletecollectionofdata(suchastextoraprogram)
treatedbyacomputerasaunitespeciallyforpurposesofinput
andoutput.

 FileManagementSystem

Afilemanagementsystemshouldnotbeconfusedwithafilesystem,which
managesalltypesofdataandfilesinanoperatingsystem(OS),ora
databasemanagementsystem(DBMS),whichhasrelationaldatabase
capabilitiesandincludesaprogramminglanguageforfurtherdata
manipulation.

Afilemanagementsystem'strackingcomponentiskeytothecreationand
managementofthissystem,wheredocumentscontainingvariousstagesof
processingaresharedandinterchangedonanongoingbasis.

Thesystemmaycontainfeatureslike:

 Assigningqueueddocumentnumbersforprocessing
 Ownerandprocessmappingtotrackvariousstagesofprocessing
 Reportgeneration
 Notes
 Status
 Create,modify,copy,deleteandotherfileoperations



Typesoffilesystems[edit]

Filesystemtypescanbeclassifiedintodisk/tapefilesystems,networkfilesystemsand
special-purposefilesystems.

Diskfilesystems[edit]

A diskfilesystem takesadvantagesoftheabilityofdiskstoragemediatorandomly
addressdatainashortamountoftime.Additionalconsiderationsincludethespeedof
accessingdatafollowingthatinitiallyrequestedandtheanticipationthatthefollowing
datamayalsoberequested.Thispermitsmultipleusers(orprocesses)accesstovarious
dataonthediskwithoutregardtothesequentiallocationofthedata.Examples
include FAT(FAT12, FAT16, FAT32), exFAT, NTFS, HFS and HFS+, HPFS, APFS, UFS, ext
2, ext3, ext4, XFS, btrfs, ISO9660, Files-11, VeritasFile
System, VMFS, ZFS, ReiserFS and UDF.Somediskfilesystemsare journalingfile
systems or versioningfilesystems.

Opticaldiscs[edit]

ISO9660 and UniversalDiskFormat (UDF)aretwocommonformatsthattarget Compact
Discs, DVDs and Blu-ray discs. MountRainier isanextensiontoUDFsupportedsince2.6
seriesoftheLinuxkernelandsinceWindowsVistathatfacilitatesrewritingtoDVDs.

Flashfilesystems[edit]
Mainarticle: Flashfilesystem

A flashfilesystem considersthespecialabilities,performanceandrestrictionsof flash
memory devices.Frequentlyadiskfilesystemcanuseaflashmemorydeviceasthe
underlyingstoragemediabutitismuchbettertouseafilesystemspecificallydesigned
foraflashdevice.

Tapefilesystems[edit]

A tapefilesystem isafilesystemandtapeformatdesignedtostorefilesontapeina
self-describingform[clarificationneeded]. Magnetictapes aresequentialstoragemediawith
significantlylongerrandomdataaccesstimesthandisks,posingchallengestothe
creationandefficientmanagementofageneral-purposefilesystem.

Inadiskfilesystemthereistypicallyamasterfiledirectory,andamapofusedandfree
dataregions.Anyfileadditions,changes,orremovalsrequireupdatingthedirectory
andtheused/freemaps.Randomaccesstodataregionsismeasuredinmillisecondsso
thissystemworkswellfordisks.

Taperequireslinearmotiontowindandunwindpotentiallyverylongreelsofmedia.This
tapemotionmaytakeseveralsecondstoseveralminutestomovetheread/writehead
fromoneendofthetapetotheother.

Consequently,amasterfiledirectoryandusagemapcanbeextremelyslowand
inefficientwithtape.Writingtypicallyinvolvesreadingtheblockusagemaptofindfree
blocksforwriting,updatingtheusagemapanddirectorytoaddthedata,andthen
advancingthetapetowritethedatainthecorrectspot.Eachadditionalfilewrite
requiresupdatingthemapanddirectoryandwritingthedata,whichmaytakeseveral
secondstooccurforeachfile.

Tapefilesystemsinsteadtypicallyallowforthefiledirectorytobespreadacrossthe
tapeintermixedwiththedata,referredtoas streaming,sothattime-consumingand
repeatedtapemotionsarenotrequiredtowritenewdata.



However,asideeffectofthisdesignisthatreadingthefiledirectoryofatapeusually
requiresscanningtheentiretapetoreadallthescattereddirectoryentries.Mostdata
archivingsoftwarethatworkswithtapestoragewillstorealocalcopyofthetape
catalogonadiskfilesystem,sothataddingfilestoatapecanbedonequicklywithout
havingtorescanthetapemedia.Thelocaltapecatalogcopyisusuallydiscardedifnot
usedforaspecifiedperiodoftime,atwhichpointthetapemustbere-scannedifitisto
beusedinthefuture.

IBMhasdevelopedafilesystemfortapecalledthe LinearTapeFileSystem.TheIBM
implementationofthisfilesystemhasbeenreleasedastheopen-source IBMLinearTape
FileSystem— SingleDriveEdition(LTFS-SDE) product.TheLinearTapeFileSystem
usesaseparatepartitiononthetapetorecordtheindexmeta-data,therebyavoiding
theproblemsassociatedwithscatteringdirectoryentriesacrosstheentiretape.

Tapeformatting[edit]

Writingdatatoatape,erasing,orformattingatapeisoftenasignificantlytime-
consumingprocessandcantakeseveralhoursonlargetapes.[a] Withmanydatatape
technologiesitisnotnecessarytoformatthetapebeforeover-writingnewdatatothe
tape.Thisisduetotheinherentlydestructivenatureofoverwritingdataonsequential
media.

Becauseofthetimeitcantaketoformatatape,typicallytapesarepre-formattedso
thatthetapeuserdoesnotneedtospendtimepreparingeachnewtapeforuse.All
thatisusuallynecessaryistowriteanidentifyingmedialabeltothetapebeforeuse,
andeventhiscanbeautomaticallywrittenbysoftwarewhenanewtapeisusedforthe
firsttime.

Databasefilesystems[edit]

Anotherconceptforfilemanagementistheideaofadatabase-basedfilesystem.
Insteadof,orinadditionto,hierarchicalstructuredmanagement,filesareidentifiedby
theircharacteristics,liketypeoffile,topic,author,orsimilar richmetadata.[11]

IBMDB2fori [12] (formerlyknownasDB2/400andDB2fori5/OS)isadatabasefilesystem
aspartoftheobjectbasedIBMi [13] operatingsystem(formerlyknownasOS/400and
i5/OS),incorporatinga singlelevelstoreandrunningonIBMPowerSystems(formerly
knownasAS/400andiSeries),designedbyFrankG.SoltisIBM'sformerchiefscientistfor
IBMi.Around1978to1988FrankG.SoltisandhisteamatIBMRochesterhave
successfullydesignedandappliedtechnologieslikethedatabasefilesystemwhere
otherslikeMicrosoftlaterfailedtoaccomplish.[14] Thesetechnologiesareinformally
knownas'FortressRochester'[citationneeded] andwereinfewbasicaspectsextendedfrom
earlyMainframetechnologiesbutinmanywaysmoreadvancedfromatechnological
perspective[citationneeded].

Someotherprojectsthataren't"pure"databasefilesystemsbutthatusesomeaspects
ofadatabasefilesystem:

 Many Webcontentmanagementsystems usea relationalDBMS tostoreandretrieve
files.Forexample, XHTML filesarestoredas XML ortextfields,whileimagefilesare
storedasblobfields; SQL SELECT(withoptional XPath)statementsretrievethefiles,
andallowtheuseofasophisticatedlogicandmorerichinformationassociations
than"usualfilesystems".ManyCMSsalsohavetheoptionofstoring
only metadatawithinthedatabase,withthestandardfilesystemusedtostorethe
contentoffiles.



 Verylargefilesystems,embodiedbyapplicationslike ApacheHadoop and GoogleFile
System,usesome databasefilesystem concepts.

Transactionalfilesystems[edit]

Someprogramsneedtoupdatemultiplefiles"allatonce".Forexample,asoftware
installationmaywriteprogrambinaries,libraries,andconfigurationfiles.Ifthesoftware
installationfails,theprogrammaybeunusable.Iftheinstallationisupgradingakey
systemutility,suchasthecommand shell,theentiresystemmaybeleftinanunusable
state.

Transactionprocessing introducesthe isolation guarantee[clarificationneeded],whichstates
thatoperationswithinatransactionarehiddenfromotherthreadsonthesystemuntil
thetransactioncommits,andthatinterferingoperationsonthesystemwillbe
properly serialized withthetransaction.Transactionsalsoprovide
the atomicity guarantee,ensuringthatoperationsinsideofatransactionareeitherall
committedorthetransactioncanbeabortedandthesystemdiscardsallofitspartial
results.Thismeansthatifthereisacrashorpowerfailure,afterrecovery,thestored
statewillbeconsistent.Eitherthesoftwarewillbecompletelyinstalledorthefailed
installationwillbecompletelyrolledback,butanunusablepartialinstallwillnotbeleft
onthesystem.

Windows,beginningwithVista,addedtransactionsupportto NTFS,inafeature
called TransactionalNTFS,butitsuseisnowdiscouraged.[15] Thereareanumberof
researchprototypesoftransactionalfilesystemsforUNIXsystems,includingtheValor
filesystem,[16] Amino,[17] LFS,[18] andatransactional ext3 filesystemontheTxOS
kernel,[19] aswellastransactionalfilesystemstargetingembeddedsystems,suchas
TFFS.[20]

Ensuringconsistencyacrossmultiplefilesystemoperationsisdifficult,ifnotimpossible,
withoutfilesystemtransactions. Filelocking canbeusedasa concurrency
control mechanismforindividualfiles,butittypicallydoesnotprotectthedirectory
structureorfilemetadata.Forinstance,filelockingcannotprevent TOCTTOU race
conditionsonsymboliclinks.Filelockingalsocannotautomaticallyrollbackafailed
operation,suchasasoftwareupgrade;thisrequiresatomicity.

Journalingfilesystems areonetechniqueusedtointroducetransaction-level
consistencytofilesystemstructures.Journaltransactionsarenotexposedto
programsaspartoftheOSAPI;theyareonlyusedinternallytoensureconsistencyat
thegranularityofasinglesystemcall.

Databackupsystemstypicallydonotprovidesupportfordirectbackupofdatastored
inatransactionalmanner,whichmakesrecoveryofreliableandconsistentdatasets
difficult.Mostbackupsoftwaresimplynoteswhatfileshavechangedsinceacertaintime,
regardlessofthetransactionalstatesharedacrossmultiplefilesintheoveralldataset.
Asaworkaround,somedatabasesystemssimplyproduceanarchivedstatefile
containingalldatauptothatpoint,andthebackupsoftwareonlybacksthatupand
doesnotinteractdirectlywiththeactivetransactionaldatabasesatall.Recovery
requiresseparaterecreationofthedatabasefromthestatefile,afterthefilehas
beenrestoredbythebackupsoftware.

Networkfilesystems[edit]
Mainarticle: Distributedfilesystem

A networkfilesystem isafilesystemthatactsasaclientforaremotefileaccess
protocol,providingaccesstofilesonaserver.Programsusinglocalinterfacescan
transparentlycreate,manageandaccesshierarchicaldirectoriesandfilesinremote



network-connectedcomputers.Examplesofnetworkfilesystemsincludeclientsfor
the NFS, AFS, SMB protocols,andfile-system-likeclientsfor FTP and WebDAV.

Shareddiskfilesystems]
Mainarticle: Shareddiskfilesystem

A shareddiskfilesystem isoneinwhichanumberofmachines(usuallyservers)allhave
accesstothesameexternaldisksubsystem(usuallyaSAN).Thefilesystemarbitrates
accesstothatsubsystem,preventingwritecollisions.Examplesinclude GFS2 from Red
Hat, GPFS fromIBM, SFS fromDataPlow, CXFS from SGI and StorNext from Quantum
Corporation.

Specialfilesystems 

A specialfilesystem presentsnon-fileelementsofanoperatingsystemasfilessothey
canbeactedonusingfilesystemAPIs.Thisismostcommonlydonein Unix-like operating
systems,butdevicesaregivenfilenamesinsomenon-Unix-likeoperatingsystemsaswell.

Devicefilesystems 

A devicefilesystem representsI/Odevicesandpseudo-devicesasfiles,called device
files.Examplesin Unix-like systemsinclude devfs and,in Linux 2.6systems, udev.Innon-
Unix-likesystems,suchas TOPS-10 andotheroperatingsystemsinfluencedbyit,where
thefullfilenameor pathname ofafilecanincludeadeviceprefix,devicesotherthan
thosecontainingfilesystemsarereferredtobyadeviceprefixspecifyingthedevice,
withoutanythingfollowingit.

Otherspecialfilesystems[edit]

 IntheLinuxkernel, configfs and sysfs providefilesthatcanbeusedtoquerythe
kernelforinformationandconfigureentitiesinthekernel.

 procfs mapsprocessesand,onLinux,otheroperatingsystemstructuresintoa
filespace.

Minimalfilesystem/audio-cassettestorage[edit]

Inthe1970sdiskanddigitaltapedevicesweretooexpensiveforsome
early microcomputer users.Aninexpensivebasicdatastoragesystemwasdevisedthat
usedcommon audiocassette tape.

Whenthesystemneededtowritedata,theuserwasnotifiedtopress"RECORD"onthe
cassetterecorder,thenpress"RETURN"onthekeyboardtonotifythesystemthatthe
cassetterecorderwasrecording.Thesystemwroteasoundtoprovidetime
synchronization,then modulatedsounds thatencodedaprefix,thedata,
a checksum andasuffix.Whenthesystemneededtoreaddata,theuserwasinstructed
topress"PLAY"onthecassetterecorder.Thesystemwould listen tothesoundsonthe
tapewaitinguntilaburstofsoundcouldberecognizedasthesynchronization.The
systemwouldtheninterpretsubsequentsoundsasdata.Whenthedatareadwas
complete,thesystemwouldnotifytheusertopress"STOP"onthecassetterecorder.It
wasprimitive,butitworked(alotofthetime).Datawasstoredsequentially,usuallyin
anunnamedformat,althoughsomesystems(suchasthe CommodorePET seriesof
computers)didallowthefilestobenamed.Multiplesetsofdatacouldbewrittenand
locatedbyfast-forwardingthetapeandobservingatthetapecountertofindthe
approximatestartofthenextdataregiononthetape.Theusermighthavetolistento
thesoundstofindtherightspottobeginplayingthenextdataregion.Some



implementationsevenincludedaudiblesoundsinterspersedwiththedata.

Flatfilesystems
Nottobeconfusedwith Flatfiledatabase.

Inaflatfilesystem,thereareno subdirectories;directoryentriesforallfilesare
storedinasingledirectory.

When floppydisk mediawasfirstavailablethistypeoffilesystemwasadequatedueto
therelativelysmallamountofdataspaceavailable. CP/M machinesfeaturedaflatfile
system,wherefilescouldbeassignedtooneof16 userareas andgenericfileoperations
narrowedtoworkononeinsteadofdefaultingtoworkonallofthem.Theseuserareas
werenomorethanspecialattributesassociatedwiththefiles;thatis,itwasnot
necessarytodefinespecificquotaforeachoftheseareasandfilescouldbeaddedto
groupsforaslongastherewasstillfreestoragespaceonthedisk.Theearly Apple
Macintosh alsofeaturedaflatfilesystem,the MacintoshFileSystem.Itwasunusualin
thatthefilemanagementprogram(MacintoshFinder)createdtheillusionofapartially
hierarchicalfilingsystemontopofEMFS.Thisstructurerequiredeveryfiletohavea
uniquename,evenifitappearedtobeinaseparate
folder. IBM DOS/360 and OS/360 storeentriesforallfilesonadiskpack(volume)ina
directoryonthepackcalleda VolumeTableofContents (VTOC).

Whilesimple,flatfilesystemsbecomeawkwardasthenumberoffilesgrowsandmakesit
difficulttoorganizedataintorelatedgroupsoffiles.

Arecentadditiontotheflatfilesystemfamilyis Amazon's S3,aremotestorageservice,
whichisintentionallysimplistictoallowuserstheabilitytocustomizehowtheirdatais
stored.Theonlyconstructsarebuckets(imagineadiskdriveofunlimitedsize)and
objects(similar,butnotidenticaltothestandardconceptofafile).Advancedfile
managementisallowedbybeingabletousenearlyanycharacter(including'/')inthe
object'sname,andtheabilitytoselectsubsetsofthebucket'scontentbasedon
identicalprefixes.

LECTURE:06

APPLICATIONSUSEDFORDOCUMENTCREATIONANDEDITING

Top10applicationsusedfordocumentpreparationandedtngare:

1.PDFelement
2.ZohoDocs
3.Quip
4.FoxitPhantomPDF

5.DesignBold
6.Fotor
7.AdobeAcrobat
8.CongaComposer
9.FormSwift



10.UltraEdit
andalsotherearesomanyapplicationsoftwarestopreparedocuments

DATA PRESENTATION USING SLIDES

TIPS: Therearefivestepstomake aneffectivepresentation.Theyare

PowerPointDataVisualizationTip#1– MixandMatch
Lookingattheirslides,welovethewaytheymixeduptheir

presentationofthedata,usingnumbersononesideandasimple

chartontheother.Itflowsreallynicely,andtheymakesense

together,butitmixesupthestylejustenoughtokeepyouengaged.

Chartscanbesuperhelpful– theyaregreatforwhenyouare

tryingtotalkwhileyouraudienceislookingattheslide.Youcanuse

themasavisualaidtocomplementwhatyouaretalkingabout,

insteadofthetextontheslidecompetingwiththewordscomingout

ofyourmouth.

Chartsarealsooftenaveryclearwaytopresentyourdata

becausethevisualcuesarealoteasiertogetacross.Youcanuse

acouplenicecolorstomakeitstandout,andeasilycomparethings

likeprofitsacrossyears orresponsesacrossdifferentages.That

kindofstuffishard(andboring)topresentusingjusttext.

Butnotalldataislikethat.Youseeintheslideabovethatthey

are highlightingnumbersfromjustonegroup,orresultsfroma

singlequestion.Thisisanexcellentexampleofhowtopresent

numbersinaninterestingway.Itlooksgreattohavethetextwith

thenumberhighlightedbybeingabitbigger.Thosearesome

impressivestats,too,whichdrawstheeyerighttoit– 270%is

quitetheattention-getter.

Buttomixthingsupontheothersideoftheslide,theypresented

thedataina simpledonutchart.It’sareallynicevisualcontrast

tothelefthalfoftheslide andmakestheslideasawholewaymore

invitingandengaging.Wouldn’tyouagree?

Asasidenote, wealsolovetheiroverallpresentationontheslide

here.Thetextbothcomplementstheslideandstandsout,andthey



usedoneofourtipsthatwerecommendin thisarticleabouthowto

overlaytextonanimage:thewhitetextonatransparentshape

technique.Itallowstheimagetostillshow,butbemoreinthe

background,andreallyletsthetextpop.Itisaneasywaytousean

imagethatissuperrelevant,buttoobusytoputtextdirectlyon

PowerPointDataVisualizationTip#2– AvoidthePPT

DefaultTrap
Sure,thePowerPointdefaultchartiseasy.Butitisalsoboring,

andyouarebetterthanthat!

Foralltheeffortyouputintocreatingamazingslides,youdonot

wanttojustslapyourresultsintoabasic,defaultchart(withthe

sametireddefaultcolorscheme)andbedonewithit.Youwanttogo

beyondthestandardPowerPointchartdefaultsandlookfor

CREATIVEwaystodisplayyourinformation.

Ifyoulook,youwillseethattherearedefaultsforeverything;there

areevenPowerPointpresentationtemplatesforsurveys.Butwho

wantstopresenttheirsurveythewayeveryoneelseis?

Usingthedefaultchartsiseasy,sure.Butitjustdoesnotlookthat

great– ittakesalittlemoreefforttomakethemlook

awesome. Expertpresentationdesignersalwaysfindawaytogo

aboveandbeyondthestandardformattingthatPowerPoint

provides.

Takingalookatourexample, noticehowthepiechartshavetheir

ownuniquestyletothem.Theminimaliststyle,withthelargeryellow

portionrepresentingtheresults,contrastedagainstthesmaller

blueportion,isfantasticandveryunique.Thereisalsonodata

shownonthechartitself,butinstead,itisshowninlargeboldfont

inthetextunderneaththechart.

Evenwhentheypresentthedatainthe textunderneaththepie

charts, theykeepitsimple.Theyonlyhighlighttheimportantportion,

andwhentheyreferencethepercentage,thefontcoloristhesame



asthecorrespondingpartofthechart.Theminimalisttextreally

complementstheoverallsimplepresentation.

Wedefinitelydonotmeansimpleinthewaythatwerefertothe

PowerPointdefaultchartshere.Forsure,thesetooksomeworkto

makethemlookthisgreat.Thedifferencehereisthatthedesignis

purposefullysimpleandclear,toenhancethepresentationandmake

iteasytoscanandgetthekeytakeawaysquickly.Ultimately,itis

simplefortheaudience,notforyou.Butitissoworthit!

Anotherthingweloveistheiruseofcolor.Noticehowbrightandfun

theslidelooks.Theyusedcolorsthatcontrastbeautifully(tealand

yellowishorange)withthewhitetext,whichwasanexcellentchoice.

Ifyoulovethesecolorchoicesbutarealittleconfusedathowtodo

thatyourself,checkoutourlistoftipson howtopickcolorsfor

yourPowerPointpresentation.

PowerPointDataVisualizationTip#3– SometimestheBest

ChartisNoChart
Weknow,thatseemslikekindofafunnytiponalistabouthowto

presentdataeffectivelyinPowerPoint– yourmindkindof

automaticallyjumpstochartsandgraphs– butjusthanginthere.

Thisisabitofthe“lessismore” kindofadvice. Sometimesallyou

needisthedatahighlightsandanicewayofpresentingthemon

theslide.

Lookattheexampleslideforthis– noticethatthereisnochart

showingtheproportionsoranything.Really,it’sjustafewstacked

boxeswithsometextandnumbers.Ifyou’rewonderinghowto

presentnumbersinPowerPoint,thisisit.Thebackgroundimage

helpsalot becauseitrelatestotheirbiggestfinding,soitis

relevantandcreatesinterest.

Also,noticethatthereareonlythreedatapointsontheslide.We

betthesurveyincludedalotmoreanswerchoices– butwhocares?

Thepresentationdesignerprobablyignoredthoseonpurpose.But



why?

Butwhy?

Itislikelythattheyunderstandtheirdata,theyunderstandtheir

audience,andtheyknowthattheyjustneedtofocusonthemost

importantfindings.Istheaudiencereallygoingtocareif2%of

singlesgotthebestresultswhentheyflirtedattheirlocalzoo?The

audiencedoesnotreallycareaboutthelowernumbers becausethey

wanttoknowwhattodoandwheretogotohavethemostsuccess.

Thesearethemostimportantresults,sothosearewhatareshown

ontheslide.ThisisthetypeofsurveyresultsPowerPointexample

thatshowshowyoucanreallyeditdownthedata and maketheslide

lookgreat.

Doyoufeellikesomethingismissingfromtheirpresentation?We

don’t!Wegetthemessage,itiseasytoreadthroughand

understandquickly.Thisistheinformationwewanttoknow,we

don’tneedacomplicatedbarchartshowingthepercentageof

EVERYoptionpresentedinthesurvey.

Also,asaquicktip,youmaynoticethatthepercentageofthe

threeanswersaddsuptomorethan100%.Thismeansthattheylet

theiraudiencechoosemorethanoneoption,whichmeansitwould

notworkasapiechartevenifyouwanteditto.

Whenyouhavedatalikethat,wheretheaudiencewasallowedto

choosemorethanoneandyouraudiencereallyonlycaresabouta

portionofthefindings,asimplenumericalpresentationlikethisis

thesimplestandmosteffective.

PowerPointDataVisualizationTip#4– ThinkOutsidethe

Box
Weknowthephrase“thinkoutsidethebox” isanoverusedbuzz

wordbutyoureallyshouldbethinkingoutsidetheboxandhaving

funwithpresentingyourdata.



Beforeyougorunningforthestandardbarchartorpiechart,do

alittlebrainstormingtothinkaboutsomepotentialideasofhow

presentingyourdatacouldbealittlemoreUNIQUE.

Itisgeographical,liketheexampleabove?Amapisaneasy

referencepoint,anditisjustaseasytoseewhattheyaretrying

togetacross.Ifyourdataisaboutagroupofpeople,tryusing

iconstorepresenttheminsteadofthebarinthebarchart.There

areallsortsoffunwaysyoucanplaywithyourdata.Data

visualizationinPowerPointdoesn’thavetomeangraphs!Thisisa

reallyfunwaytoturnyoursurveyresultsintopresentationsthat

areinterestingandfun.

Youcanseeinourexamplethatitlookssomuchcoolerthan

somethingyouwouldseeinatypicalbarchart.Weallknowthemap

oftheU.S.prettywell,andweknowwherewelive.Itiseasytosee

wherethoselocationsare,andtheyhavethemlabeledontheright

forclarityaswell.

Ofcourse,don’tgoextremewithit:

We’renotsayingyoushouldalwaysavoidcharts– sometimes

chartsaregenuinelythebestchoiceforyourdata.Allweare

sayingistothinkabouthowyoucanpresentyourdatawell.This

especiallyappliesifyouhaveatonofdatatopresent(whichis

sometimesunavoidable)becausebarchartafterbarchartisgoing

toputyouraudiencetosleep.Experimentwithdifferentstylesand

colorsandimagestokeepitinteresting!

PowerPointDataVisualizationTip#5– OverlayDataOnto

Images
Asupercoolwaytomakeyourdatalookawesomeistofindimages

thatmatchthetopicofyourdataandoverlayyourdataontothe

image. Thiswillimmediatelycuetheaudienceintowhatyouare

talkingabout,andhelpthemrememberit– andofcourse,itwilllook



great!

Lookattheslideforthisexample.Thethemeoftheslideis

communication,sothedataispresented overthelengthofthe

megaphoneimageinthebackground.

Thisimageisevenalittlemorecleverthanthat becauseitistalking

aboutannoyingdatingadvice.Whoismoreannoyingthanthatguy

withamegaphone,shoutinguselessclichesaboutloveatyou?This

checksalltheboxesforus.

Ofcourse,creatingslideslikethistakesabitofeffort.Youhaveto

findjusttherightimagetoworkwithyourdataandlayout,and

therearealotoffactorsthatgointothat.Ontopofbeing

relevant,ithastobehighquality,withenoughwhitespacetowrite

on,andnottoobusytodistractfromtheinformation.Weknow,itis

quitealistofdemands!

Theendresults,though,areworthit.Ifyoupullitoff,you’vegot

anawesomeandengagingslidewithaclevervisualcuesittinginthe

background.It’sreallyoneofthebestwaystopresentdatain

PowerPoint.

Conclusion
PresentingdatainPowerPointisfunstuff,right?

Hopefully,afterreadingthislistofsomeofthebestwaystopresent

datainPowerPoint,youagreewithusthatitcanbe!

Therearedefinitelyalotofthingstokeepinmindwhenyouare

puttingdataintoyourslide,butitisallinthespiritofcreatinga

greatpresentation:makeitbeautiful,clear,andinteresting.

Dataisapartofthat,anditisalwaysworthittoputinsometime

intomakingsureitfitsthosecriteria.



LECTURE:07

SPREADSHEET:

A spreadsheet isaninteractive computerapplication for

organization,analysisandstorageof data in tabular form. Spreadsheetsaredeveloped

ascomputerizedsimulationsofpaperaccounting worksheets.Theprogramoperateson

dataenteredincellsofatable.Eachcellmaycontaineithernumericortextdata,or

theresultsof formulas thatautomaticallycalculateanddisplayavaluebasedonthe

contentsofothercells.Aspreadsheetmayalsorefertoonesuchelectronicdocument.

Besidesperformingbasic arithmetic and mathematicalfunctions,modernspreadsheets

providebuilt-infunctionsforcommon financial and statistical operations.Such

calculationsas netpresentvalue or standarddeviation canbeappliedtotabulardata

withapre-programmedfunctioninaformula.Spreadsheetprogramsalsoprovide

conditionalexpressions,functionstoconvertbetweentextandnumbers,andfunctions

thatoperateon strings oftext.

LANPAR,availablein1969, wasthefirstelectronicspreadsheetonmainframeandtime

sharingcomputers.

LANPARwasanacronym:LANguageforProgrammingArraysatRandom. VisiCalc wasthe

firstelectronicspreadsheetonamicrocomputer andithelpedturnthe AppleII

computer intoapopularandwidelyusedsystem. Lotus1-2-3 wastheleading

spreadsheetwhen DOS wasthedominantoperatingsystem Excel nowhasthelargest

marketshareonthe Windows and Macintosh platforms.Aspreadsheetprogramisa

standardfeatureofan officeproductivitysuite;sincetheadventof webapps,office

suitesnowalsoexistinwebappform. Webbasedspreadsheets arearelativelynew

category.

Aspreadsheetconsistsofatableof cells arrangedintorowsandcolumnsandreferred

tobytheXandYlocations.Xlocations,thecolumns,arenormallyrepresentedby

letters,"A","B","C",etc.,whilerowsarenormallyrepresentedbynumbers,1,2,3,etc.A

singlecellcanbereferredtobyaddressingitsrowandcolumn,"C10"forinstance.

TYPESOFSPREADSHEETS

1.Paperspreadsheets
2.LANPARspreadsheetcompiler

3.Lotus1-2-3andotherMS-DOSspreadsheets



4.MicrosoftExcel

5.Webbasedspreadsheets

Otherspreadsheets

Notablecurrentspreadsheetsoftware:

 CalligraSheets (formerlyKCalc)

 Corel QuattroPro (WordPerfectOffice)

 KingsoftSpreadsheets

 NeoOffice

 Numbers is AppleInc.'sspreadsheetsoftware,partof iWork.

 Pyspread

Discontinuedspreadsheetsoftware:

 3D-Calc for AtariST computers

 Framework by ForefrontCorporation/Ashton-Tate (1983/84)

 GNUOleo – AtraditionalterminalmodespreadsheetforUNIX/UNIX-likesystems

 IBMLotusSymphony (2007)

 JavelinSoftware

 KCells

 LotusImprov[29]

 LotusJazz forMacintosh

 LotusSymphony (1984)

 MultiPlan

 Claris' Resolve (Macintosh)

 ResolverOne

 Borland's QuattroPro

 SIAG

 SuperCalc



 T/Maker

 TargetPlannerCalcforCP/MandTRS-DOS[30][31]

 TrapezeforMacintosh[32]

 Wingz forMacintosh

USEOFSPREADSHEETFORSTATISTICALANALYSIS,EVALUTING

MATHEMATICALAND&LOGICALEXPRESSIONS

Mathfunctions

ABS(Y) Returnstheabsolutevalueofanumber.

EXP(Y) Returns e tothe ythpower.ThisistheinverseofLN,
meaningthat"=EXP(LN(Y))"equals Y.

LN(Y) Returnsthenaturallogarithm(logarithmtothebase e)of Y.

LOG10(Y) Returnsthebase-10logarithmof Y.TheinverseofLOG
israising10totheYthpower,meaning"=10̂(LOG10(Y))"
returns Y.

RAND() Returnsapseudorandomnumber,equaltoorgreaterthan
zeroandlessthanone.Youmustuseemptyparenthesessothe
spreadsheetknowsthatRANDisafunction.Fora
pseudorandomnumberinsomeotherrange,justmultiply;thus
"=RAND()*79"wouldgiveyouanumbergreaterthanorequalto0



andlessthan79.Thevaluewillchangeeverytimeyouenter
somethinginanycell.Oneuseofrandomnumbersisfor
randomlyassigningindividualstodifferenttreatments;you
couldenter"=RAND()"nexttoeachindividual,CopyandPaste
Specialtherandomnumbers,Sorttheindividualsbasedonthe
columnofrandomnumbers,thenassignthefirst10individuals
totheplacebo,thenext10individualsto10mgofthetrial
drug,etc.

A"pseudorandom"numberisgeneratedbyamathematical
function;ifyoustartedwiththesamestartingnumber(the
"seed"),you'dgetthesameseriesofnumbers.Excel's
pseudorandomnumbergeneratorbasesitsseedonthetime
givenbythecomputer'sinternalclock,soyouwon'tgetthe
sameseedtwice.ThereareproblemswithExcel'spseudorandom
numbergeneratorthatmakeitinappropriateforseriousMonte
Carlosimulations,butthenumbersitproducesarerandom
enoughforanythingyou'relikelytodoasanexperimental
biologist.

ROUND(Y,digits) Returns Y roundedtothespecifiednumberof
digits.Forexample,ifcellA1containsthenumber37.38,
"=ROUND(A1,1)"returns37.4,"=ROUND(A1,0)"returns37,and
"=ROUND(A1,-1)"returns40.Numbersendingin5areroundedup
(awayfromzero),so"=ROUND(37.35,1)"returns37.4and
"=ROUND(-37.35)"returns-37.4.

SQRT(Y) Returnsthesquarerootof Y.

SUM(Ys) Returnsthesumofasetofnumbers.

Logicalfunctions

ND(logical_test1,logical_test2,...) ReturnsTRUEiflogical_test1,
logical_test2...arealltrue,otherwisereturnsFALSE.Asan
example,let'ssaythatcellsA1,B1andC1allcontainnumbers,
andyouwanttoknowwhetherthey'reallgreaterthan100.One
waytofindoutwouldbewiththestatement"=AND(A1>100,
B1>100,C1>100)",whichwouldreturnTRUEifallthreewere
greaterthan100andFALSEifanyonewerenotgreaterthan



100.

IF(logical_test,A,B) Returns A ifthelogicaltestistrue, B ifitis
false.Asanexample,let'ssayyouhave1000rowsofdatain
columnsAthroughE,withauniqueIDnumberincolumnA,and
youwanttocheckforduplicates.SortthedatabycolumnA,so
ifthereareanyduplicateIDnumbers,they'llbeadjacent.Then
incellF1,enter"=IF(A1=A2,"duplicate","ok").Thiswillenterthe
word"duplicate"ifthenumberinA1equalsthenumberinA2;
otherwise,itwillentertheword"ok".Thencopythisintocells
F2throughF999.Nowyoucanquicklyscanthroughtherows
andseewheretheduplicatesare.

ISNUMBER(Y) ReturnsTRUEif Y isanumber,otherwisereturns
FALSE.Thiscanbeusefulforidentifyingcellswithmissing
values.IfyouwanttocheckthevaluesincellsA1toA1000for
missingdata,youcouldenter"=IF(ISNUMBER(A1),"OK","MISSING")"
intocellB1,copyitintocellsB2toB1000,andtheneverycell
inA1thatdidn'tcontainanumberwouldhave"MISSING"nextto
itincolumnB.

OR(logical_test1,logical_test2,...) ReturnsTRUEifoneormoreof
logical_test1,logical_test2...aretrue,otherwisereturnsFALSE.
Asanexample,let'ssaythatcellsA1,B1andC1allcontain
numbers,andyouwanttoknowwhetheranyisgreaterthan
100.Onewaytofindoutwouldbewiththestatement
"=OR(A1>100,B1>100,C1>100)",whichwouldreturnTRUEifone
ormoreweregreaterthan100andFALSEifallthreewerenot
greaterthan100.



LECTURE:09

DATABASE:

A database isbasicallyastructuredcollectionof data.Ingeneral,

thedataareorganizedtorepresentsignificantpartsofrealityinsuchawaythat

itsupportsprocessesneedingthisinformation.Ex.representationoftheavailability

ofroomsinhotelsinsuchawaythatitsupportspeopleinfindingahotelwith

vacancies.

tabasemanagementsystems arespecificallybuiltsoftwareapplicationsthatcan

interrelatewiththeuser,otherapplications,andthedatabaseitselftocapture

andstudydata.

TypesofDatabaseManagementSystems

Therearefourstructuraltypesofdatabasemanagementsystems:

 Hierarchicaldatabases.
 Networkdatabases.
 Relationaldatabases.
 Object-orienteddatabases

HierarchicalDatabases(DBMS)

IntheHierarchicalDatabaseModelwehavetolearnaboutthedatabases.Itisveryfast

andsimple.Inahierarchicaldatabase,recordscontaininformationabouttheregroups

ofparent/childrelationships,justlikeasatreestructure.Thestructureimpliesthata

recordcanhavealsoarepeatinginformation.InthisstructureDatafollowsaseriesof

records,Itisasetoffieldvaluesattachedtoit.Itcollectsallrecordstogetherasa

recordtype.Theserecordtypesaretheequivalentoftablesintherelationalmodel,

andwiththeindividualrecordsbeingtheequivalentofrows.Tocreatelinksbetween

theserecordtypes,thehierarchicalmodelusesthesetypeRelationships.



 

Advantage 

Hierarchicaldatabasecanbeaccessedandupdatedrapidlybecauseinthismodel
structureislikeasatreeandtherelationshipsbetweenrecordsaredefinedin
advance.Thisfeatureisatwo-edged.

Disadvantage 

Thistypeofdatabasestructureisthateachchildinthetreemayhaveonlyoneparent,
andrelationshipsorlinkagesbetweenchildrenarenotpermitted,eveniftheymake
sensefromalogicalstandpoint.Hierarchicaldatabasesaresointheirdesign.itcan
addinganewfieldorrecordrequiresthattheentiredatabaseberedefined. 



NetworkDatabase

Anetworkdatabasesaremainlyusedonalargedigitalcomputers.Itmoreconnections
canbemadebetweendifferenttypesofdata,networkdatabasesareconsideredmore
efficiencyItcontainslimitationsmustbeconsideredwhenwehavetousethiskindof
database.ItisSimilartothehierarchicaldatabases,networkdatabases.Network
databasesaresimilartohierarchicaldatabasesbyalsohavingahierarchicalstructure.
Anetworkdatabaselooksmorelikeacobweborinterconnectednetworkofrecords.

Innetworkdatabases,childrenarecalledmembersandparentsarecalledoccupier.The
differencebetweeneachchildormembercanhavemorethanoneparent.

TheApprovalofthenetworkdatamodelsimilarwiththeesteemofthehierarchicaldata
model.Somedataweremorenaturallymodeledwithmorethanoneparentperchild.The
networkmodelauthorizedthemodelingofmany-to-manyrelationshipsindata.

Thenetworkmodelisverysimilartothehierarchicalmodelreally.Actuallythe
hierarchicalmodelisasubsetofthenetworkmodel.However,insteadofusingasingle-
parenttreehierarchy,thenetworkmodelusessettheorytoprovideatree-like
hierarchywiththeexceptionthatchildtableswereallowedtohavemorethanone
parent.Itsupportsmany-to-manyrelationships.

RelationalDatabases

Inrelationaldatabases,therelationshipbetweendatafilesisrelational.Hierarchical
andnetworkdatabasesrequiretheusertopassahierarchyinordertoaccessneeded
data.Thesedatabasesconnecttothedataindifferentfilesbyusingcommondata
numbersorakeyfield.Datainrelationaldatabasesisstoredindifferentaccess
controltables,eachhavingakeyfieldthatmainlyidentifieseachrow.Intherelational
databasesaremorereliablethaneitherthehierarchicalornetworkdatabase
structures.Inrelationaldatabases,tablesorfilesfilledupwithdataarecalled
relations(tuples)designatesaroworrecord,andcolumnsarereferredtoasattributes
orfields.



Relationaldatabasesworkoneachtablehasakeyfieldthatuniquelyindicateseach
row,andthatthesekeyfieldscanbeusedtoconnectonetableofdatatoanother.

Therelationaldatabasehastwomajorreasons

1.Relationaldatabasescanbeusedwithlittleornotraining.
2.Databaseentriescanbemodifiedwithoutspecifytheentirebody.

PropertiesofRelationalTables

Intherelationaldatabasewehavetofollowsomepropertieswhicharegivenbelow.

 It'sValuesareAtomic
 InEachRowisalone.
 ColumnValuesareoftheSamething.
 Columnsisundistinguished.
 SequenceofRowsisInsignificant.
 EachColumnhasacommonName.

Object-OrientedModel

InthisModelwehavetodiscussthefunctionalityoftheobjectorientedProgramming.It
takesmorethanstorageofprogramminglanguageobjects.ObjectDBMS'sincreasethe
semanticsoftheC++andJava.Itprovidesfull-featureddatabaseprogramming
capability,whilecontainingnativelanguagecompatibility.Itaddsthedatabase
functionalitytoobjectprogramminglanguages.Thisapproachistheanalogicalofthe
applicationanddatabasedevelopmentintoaconstantdatamodelandlanguage
environment.Applicationsrequirelesscode,usemorenaturaldatamodeling,andcode
basesareeasiertomaintain.Objectdeveloperscanwritecompletedatabase
applicationswithadecentamountofadditionaleffort.

Theobject-orienteddatabasederivationistheintegrityofobject-orientedprogramming



languagesystemsandconsistentsystems.Thepoweroftheobject-orienteddatabases
comesfromthecyclicaltreatmentofbothconsistentdata,asfoundindatabases,and
transientdata,asfoundinexecutingprograms.

Object-orienteddatabasesusesmall,recyclableseparatedofsoftwarecalledobjects.
Theobjectsthemselvesarestoredintheobject-orienteddatabase.Eachobject
containsoftwoelements:

1.Pieceofdata(e.g.,sound,video,text,orgraphics).
2.Instructions,orsoftwareprogramscalledmethods,forwhattodowiththedata.

DisadvantageofObject-orienteddatabases

1.Object-orienteddatabaseshavethesedisadvantages.
2.Object-orienteddatabasearemoreexpensivetodevelop.
3.IntheMostorganizationsareunwillingtoabandonandconvertfromthose

databases.

Theyhavealreadyinvestedmoneyindevelopingandimplementing.

Thebenefitstoobject-orienteddatabasesarecompelling.Theabilitytomixandmatch
reusableobjectsprovidesincrediblemultimediacapability.

UsesofDatabaseManagementSystem(DBMS):

abasemanagementsystem(DBMS).

AlsoSee: AdvantagesOfDatabaseManagementSystem



ApplicationandUsesofDatabaseManagement

System(DBMS)



Databasedesign
Databasedesign istheorganisationofdataaccordingtoa databasemodel.The

designerdetermineswhatdatamustbestoredandhowthedataelementsinterrelate.

Withthisinformation,theycanbegintofitthedatatothedatabasemodel.

AdesignprocesssuggestionforMicrosoftAccess

1.Determinethepurposeofthedatabase -Thishelpspreparefortheremaining
steps.

2.Findandorganizetheinformationrequired -Gatherallofthetypesof
informationtorecordinthedatabase,suchasproductnameandordernumber.

3.Dividetheinformationintotables -Divideinformationitemsintomajorentitiesor
subjects,suchasProductsorOrders.Eachsubjectthenbecomesatable.

4.Turninformationitemsintocolumns -Decidewhatinformationneedstobestored
ineachtable.Eachitembecomesafield,andisdisplayedasacolumninthetable.
Forexample,anEmployeestablemightincludefieldssuchasLastNameandHire
Date.

5.Specifyprimarykeys -Chooseeachtable’sprimarykey.Theprimarykeyisa
column,orasetofcolumns,thatisusedtouniquelyidentifyeachrow.An
examplemightbeProductIDorOrderID.

6.Setupthetablerelationships -Lookateachtableanddecidehowthedatain
onetableisrelatedtothedatainothertables.Addfieldstotablesorcreate
newtablestoclarifytherelationships,asnecessary.

7.Refinethedesign -Analyzethedesignforerrors.Createtablesandaddafew
recordsofsampledata.Checkifresultscomefromthetablesasexpected.Make
adjustmentstothedesign,asneeded.

8.Applythe normalizationrules -Applythedatanormalizationrulestoseeiftables
arestructuredcorrectly.Makeadjustmentstothetables,asneeded.

Thedatabasedesignprocess

Awell-structureddatabase:

 Savesdiskspacebyeliminatingredundantdata.

 Maintainsdataaccuracyandintegrity.



 Providesaccesstothedatainusefulways.

Designinganefficient,usefuldatabaseisamatteroffollowing
theproperprocess,includingthesephases:

1.Requirementsanalysis,oridentifyingthepurposeofyour
database

2.Organizingdataintotables

3.Specifyingprimarykeysandanalyzingrelationships

4.Normalizingtostandardizethetables



HOWTOCREATEADATABASE

1.LogintothePleskControlPanelforyourdomain. 

IfyoulogintoPleskwiththe admin user,youwillbeinthe
ServerAdministrationPanelbydefault.TogettotheControl
Panel,clickon Domains,thenonthe ControlPanel linknextto
yourdomain.
YoucanalsocreateauserthatwilllogintotheControlPanel
bydefault,whichwillsaveyouafewclicksonday-to-day
webmastertasks.See ControlPaneluser.

2.Fromthe Home page,clickon Websites&Domains.

3.
4.Clickon Databases. 

5.Clickonthe AddNewDatabase icon.



6.Completetheformbyenteringyourdesireddatabasenameand
thenclickthe OK button. 

7.
8.



LECTURE:13

PlanningYourPresentation

Preparingapresentationcanbeanoverwhelmingexperienceifyouallowittobe
one.Thestrategiesandstepsbelowareprovidedtohelpyoubreakdownwhatyou
mightviewasalargejobintosmaller,moremanageabletasks.

 

Step1:Analyzeyouraudience

Thefirststepinpreparingapresentationistolearnmoreabouttheaudienceto
whomyou'llbespeaking.It'sagoodideatoobtainsomeinformationonthe
backgrounds,values,andinterestsofyouraudiencesothatyouunderstandwhat
theaudiencemembersmightexpectfromyourpresentation.

 

Step2:Selectatopic

Next,ifpossibleselectatopicthatisofinteresttotheaudienceandtoyou.Itwill
bemucheasiertodeliverapresentationthattheaudiencefindsrelevant,andmore
enjoyabletoresearchatopicthatisofinteresttoyou.



 

Step3:Definetheobjectiveofthepresentation

Onceyouhaveselectedatopic,writetheobjectiveofthepresentationinasingle
concisestatement.Theobjectiveneedstospecifyexactlywhatyouwantyour
audiencetolearnfromyourpresentation.Basetheobjectiveandthelevelofthe
contentontheamountoftimeyouhaveforthepresentationandthebackground
knowledgeoftheaudience.Usethisstatementtohelpkeepyoufocusedasyou
researchanddevelopthepresentation.

 

PreparingtheContentofYourPresentation

Step4:Preparethebodyofthepresentation

Afterdefiningtheobjectiveofyourpresentation,determinehowmuchinformation
youcanpresentintheamountoftimeallowed.Also,useyourknowledgeaboutthe
audiencetoprepareapresentationwiththerightlevelofdetail.Youdon'twantto
planapresentationthatistoobasicortooadvanced.

The body ofthepresentationiswhereyoupresentyourideas.Topresentyour
ideasconvincingly,youwillneedtoillustrateandsupportthem.Strategiestohelp
youdothisincludethefollowing:

 Presentdataandfacts
 Readquotesfromexperts
 Relatepersonalexperiences
 Providevividdescriptions

Andremember,asyouplanthebodyofyourpresentationit'simportanttoprovide
variety.Listenersmayquicklybecomeboredbylotsoffactsortheymaytireof
hearingstoryafterstory.

 

Step5:Preparetheintroductionandconclusion

Onceyou'vepreparedthebodyofthepresentation,decidehowyouwillbeginand
endthetalk.Makesuretheintroductioncapturestheattentionofyouraudience
andtheconclusionsummarizesandreiteratesyourimportantpoints.Inotherwords,
"Tellthemwhatyou'regoingtotellthem.Tellthem.Then,tellthemwhatyoutold
them."

Duringthe opening ofyourpresentation,it'simportanttoattracttheaudience's
attentionandbuildtheirinterest.Ifyoudon't,listenerswillturntheirattention



elsewhereandyou'llhaveadifficulttimegettingitback.Strategiesthatyoucan
useincludethefollowing:

 Maketheintroductionrelevanttothelisteners'goals,values,andneeds
 Askquestionstostimulatethinking
 Shareapersonalexperience
 Beginwithajokeorhumorousstory
 Projectacartoonorcolorfulvisual
 Makeastimulatingorinspirationalstatement
 Giveauniquedemonstration

Step6:Practicedeliveringthepresentation

Mostpeoplespendhourspreparingapresentationbutverylittletimepracticingit.
Whenyoupracticeyourpresentation,youcanreducethenumberoftimesyouutter
wordsandphraseslike,"um,""well,"and"youknow."Thesehabitscaneasilydiminisha
speaker'scredibility.Youcanalsofine-tuneyourcontenttobesureyoumakeyour
mostimportantpointsinthetimealloted.

IMPORTANDEXPORTOFDATA

The importandexportofdata istheautomatedorsemi-automated inputand
output of datasets betweendifferent softwareapplications.Itinvolves"translating"
fromtheformatusedinoneapplicationintothatusedbyanother,wheresuch
translationisaccomplishedautomaticallyviamachineprocesses,such
as transcoding, datatransformation,andothers.Trueexportsofdataoftencontain
datainrawformatsotherwiseunreadabletoend-userswithouttheuserinterfacethat
wasdesignedtorenderit.[1]

Importandexportofdatasharessemanticanalogywith copyingandpasting,inthat
setsofdataarecopiedfromoneapplicationandpastedintoanother.Infact,
the softwaredevelopment behindoperatingsystem clipboards (andclipboardextender
apps)greatlyconcernsthemanydetailsandchallengesofdatatransformationand
transcoding,inordertopresenttheenduserwiththeillusionofeffortlesscopyand
pastebetweenanytwoapps,nomatterhowinternallydifferent.The"SaveAs"command
inmanyapplicationsrequiresmuchofthesameengineering,whenfilesaresavedas
anotherfileformat.

Theabilitytoimportandexportdata(orlackofsuchability)haslargeeconomic
implications,becauseitcanberesource-intensivetoinputdatainnon-automatedways
(suchasmanualrekeying),andbecauselackofinteroperabilitybetweensystemsunable
toimportorexportdatabetweeneachothercauses stovepiping andlackofopportunity
andefficienciessuchasthoseseenin,forexample, mash-ups.



Exporting/ImportingGraphsandData

Inthistopic:

ClipboardOperations

Overview

CopyDatatotheClipboard

CopyingGraphicstotheClipboard

PasteDatafromtheClipboard

ExportingGraphics

DataImportandExport

ImportingSPICE3RawandCSDFFiles

ImportingTabulatedASCIIData

ExportingSPICE3RawFiles

ExportingData

LaunchingOtherApplications

DataFilesTextFormat

DataFilesTextFormat-Example

ClipboardOperations

Overview

SIMetrixoffersfacilitiestocopybothgraphdataandthegraph'sgraphicalimagetothe
systemclipboard.Thisprovidestheabilitytoexportsimulationresultstoother
applications.Thedata-forexample-maybeexportedtoaspreadsheetapplicationfor
customprocessing,whilethegraphicalimagemaybeexportedtoawordprocessorfor
thepreparationofdocuments.

SIMetrixmayalsoimportdatainatabulatedASCIIformat.Thisfeaturemaybeusedto
displaydatafromaspreadsheetallowing,forexample,acomparisonbetweenmeasured
andsimulateddata.

CopyDatatotheClipboard



1.Selectthegraphsyouwishtoexport

2.Selectthemenu Edit > CopyASCIIData

ThedatawillbecopiedinatabulatedASCIIformat.Thefirstlinewillcontainthenames

ofthecurves,whiletheremaininglineswillcontainthecurves'dataarrangedincolumns

CopyingGraphicstotheClipboard

Therearethreedifferentwaysagraphcanbecopiedtotheclipboard.Usethemenus
under Edit > CopyGraphics.Thesearedetailedbelow:

Colour Copiesgraphtoclipboardinfullcolour.Thecurvelegendsidentifythecurves

usingcolouredsquaressimilartohowthegraphisdisplayedonthescreen.

Monochrome Copiesgraphtoclipboardinmonochrome.Curvesaredistinguishedusing

varyingmarkersandlinestyles.Curvelegendsdistinguishcurveswitha

straightlineexample

Colourwith

markers

Copiesgraphtoclipboardinfullcolourbutalsodifferentiatescurvesusing

markersandlinestyles.Curvelegendsdistinguishedcurveswithastraight

lineexample.

PasteDatafromtheClipboard

SIMetrixcanplotcurvesusingtabulatedASCIIdatafromtheclipboard.Theformatis
thesameasusedforexportingdata.See CopyDatatotheClipboard formoredetails.

ExportingGraphics

Youmayexportschematicgraphicstootherapplicationssuchaswordprocessorsor
drawingprograms.Youcandothisviatheclipboard(see CopyingGraphicstothe
Clipboard)orbywritingouttoafile.Toexportwaveformgraphicstoafile,selectthe
graphmenu File > SavePicture... thenselecttheformatofyourchoiceusingthe Saveas
type: dropdownbox.Thechoicesare:

1.WindowsMetaFile(.EMFand.WMF).Nearlyallwindowsapplicationsthatsupport
graphicsimportwillacceptthisformat.Notethatthisisascalableformatand
thereforesuitableforhighresolutionprinting.

2.ScalableVectorGraphics(.svg).LikeEMFandWMF,thisisascalableformat.Itis
anopenformatandsupportedbyprogramsonallplatformswhereasEMFandWMF
isonlyavailableonWindows.

3.Bitmap-defaultimagesize(.png,.jpg,.bmp).Theseareavailableonallplatforms,



arewidelysupportedbygraphicsapplicationsbutthesearenotscalableformats
andsodonotoffergoodqualitywhenprintedusinghighresolutionprinters.PNG
isthedefaultformatifyoudonotchooseafileextensionandgenerallythis
formatworkswellforschematicsandgraphs.TochooseJPG(JPEGformat)orBMP
(windowsbitmapformat)youmustexplicitlyenter.jpgor.bmpfileextensions
respectively.Withthisoptiontheimagesizewillmatchtheimagesizecurrently
displayedonscreen.Ifyouwishtospecifyadifferentimagesize,usenextoption.

4.Bitmap-specifyimagesize(.png,.jpg,.bmp).As3abovebutyoumustexplicitly
definetheimageresolutioninpixels.Youwillbepromptedforthiswhenyouclose
thefileselectiondialogbox.

DataImportandExport

SIMetrixprovidesthecapabilitytoexportsimulationdatatoafileintextformandalso
toimportdatafromafileintextform.Thismakesitpossibletoprocesssimulationdata
usinganotherapplicationsuchasaspreadsheetorcustomprogram.Theoperations
describedinthissectionhandledataindependentofthegraphsystem.Therearealso
waystoexportplotteddatafromagraphandalsodirectlyplotexternaldata.For
informationonthesetopicsreferto CopyingDatatotheClipboard and PasteDatafrom
theClipboard

SIMetrixmayalsoimportdatainSPICE3rawfileformatandCSDFformat.Someother
simulationproductscanoutputinoneorbothoftheseformats.

ImportingSPICE3RawandCSDFFiles

1.Selectmenu Simulator > LoadSimulationData...

2.In Filesoftype select SPICE3RawFiles or CSDFFiles asrequired.

3.Selectfiletoimport.

SIMetrixwillreadtheentirefileandwriteitsdataouttoatemporary.sxdatfileinthe

samewayasitdoeswhensavingitsownsimulationdata.Thedatareadfromtherawfile

isbufferedinRAMinordertomaximisetheefficiencyofthesaveddata.SIMetrixwill

useupto10%ofsystemRAMforthispurpose.

NotethatthisfeatureisnotavailablewithSIMetrix/SIMPLISElements.

ImportingTabulatedASCIIData

SIMetrixcanimportdatainatabulatedASCIIformatallowingthedisplayofdata
createdbyaspreadsheetprogram.Thereisanomenuforthis,butthiscanbedone
usingthecommand OpenGroup withthe /text switch.E.g.atthecommandlinetype:

OpenGroup/textdata.txt

Thiswillreadinthefiledata.txtandcreateanewgroupcalledtextn.See DataFiles



TextFormat fordetailsofformat.

Notethatifyoucreatethefileusinganotherprogramsuchasaspreadsheet,the
abovecommandmayfailifthefileisstillopenintheotherapplication.Closingthefilein
theotherapplicationwillresolvethis.

ExportingSPICE3RawFiles

SIMetrixcanexportallsimulationdatatoaSPICE3rawfile.Thisformatmaybe
acceptedbythirdpartywaveformviewers.

ToexportaSPICE3rawfile,proceedasfollows:

1.Selectmenu File > Data > Save...

2.Under Saveastype: choose SPICE3RawFiles.

Notethatvariousapplicationsuseslightlydifferentvariantsofthisformat.Bydefault,

SIMetrixoutputsthedatainaformthatisthesameasthestandardunmodifiedSPICE3

program.Thiscanbemodifiedusingtheoptionsetting"ExportRawFormat".UsetheSet

commandtosetthisvalue.See Set fordetails.Setthisvalueto'spice3','spectre'or

'other'.

ExportingData

Toexportdata,usethecommandShow(see Show)withthe /file switch.E.g:

Show/filedata.txtvoutr1_pq1#c

willoutputtodata.txtthevectorsvout,r1_p,andq1#c.Thevalueswillbeoutputina
formcompatiblewith OpenGroup/text. Vector
Names\label{um:Graphs,ProbesandDataAnalysis:ExportImportGraphsData:DataImportandE
xport:ExportingData:VectorNames}Intheaboveexamplethevectornamesarevout,
r1_pandq1#c.Ifyousimulateaschematic,thenamesusedforvoltagesignalsarethe
sameasthenodenamesinthenetlistwhichinturnareassignedbytheschematic's
netlistgenerator.Tofindoutwhatthesenamesare,movethemousecursoroverthe
nodeofinterestontheschematic.Youshouldseethenodenameandthereforethe
vectornameinthestatusboxintheform"NET=???".Tofindthecurrentname,placethe
mousecursoronthedevicepinofinterestandpresscontrol-P.

LaunchingOtherApplications

Dataimportandexportmakesitpossibletoprocesssimulationdatausingother

applications.SIMetrixhasafacilitytolaunchotherprogramsusingtheShellcommand.

Youcouldthereforewriteascripttoexportdata,processitwithyourownprogram

thenreadtheprocesseddatabackinforplotting.Todothisyoumustspecifythe/wait

switchfortheShellcommandtoforceSIMetrixtowaituntiltheexternalapplicationhas

finished.E.g.



Shell/waitprocdata.exe

willlaunchtheprogramprocdata.exeandwillnotreturnuntilprocdata.exehasclosed.

DataFilesTextFormat

SIMetrixhastheabilitytoreadindataintextformusingtheOpenGroupcommand
(see OpenGroup).ThismakesitpossibletouseSIMetrixtographdatageneratedbyother
applicationssuchasaspreadsheet.Thiscanbeusefultocomparesimulatedand
measuredresults.

Therearetwoalternativeformats.Thefirstissimplyaseriesofvaluesseparatedby
whitespace.Thiswillbereadinasasinglevectorwithareferenceequaltoitsindex.

Thesecondformatisasfollows:

Atextdatafilemaycontainanynumberofblocks.Eachblockhasaheaderfollowedby
alistofdatapoints.Theheaderandeachdatapointmustbeononeline.

Theheaderisoftheform:reference_nameydata1_name[ydata2_name...]

Eachdatapointmustbeoftheform:reference_valueydata1_value[ydata2_value...]

Thenumberofentriesineachdatapointmustcorrespondtothenumberofentriesin
theheader.Thereferenceisthexdata(e.g.timeorfrequency).

DataFilesTextFormat-Example

Time Voltage1 Voltage2

0 14.5396 14.6916

1e-09 14.5397 14.6917

2e-09 14.5398 14.6917

4e-09 14.54 14.6917

8e-09 14.5408 14.6911

1.6e-08 14.5439 14.688

3.2e-08 14.5555 14.6766

6.4e-08 14.5909 14.641

1e-07 14.6404 14.5905

1.064e-07 14.6483 14.5821

Iftheabovewasreadinasatextfile(using OpenGroup/text),anewgroupcalled
textn where n isanumberwouldbegenerated.Thegroupwouldcontainthreevectors
calledtime, Voltage1 and Voltage2.Thevectors Voltage1 and Voltage2 wouldhave



a reference of Time. Time itselfwouldnothavea reference.

Toreadincomplexvalues,enclosetherealandimaginarypartsinparenthesesand

separatewithacomma.E.g:

Frequency :VOUT

1000 (-5.94260997,0.002837811)

1004.61579 (-5.94260997,0.00285091)

1009.252886 (-5.94260996,0.002864069)

1013.911386 (-5.94260995,0.002877289)

1018.591388 (-5.94260994,0.00289057)

1023.292992 (-5.94260993,0.002903912)

1028.016298 (-5.94260992,0.002917316)

1032.761406 (-5.94260991,0.002930782)

1037.528416 (-5.9426099,0.00294431)

1042.317429 (-5.94260989,0.0029579)

1047.128548 (-5.94260988,0.002971553)

LECTURE:14

SMARTPHONEAPPSINAGRICULTURE

Technologyhasalwaysbeenanimportant

factorbehinddevelopment.Eveninareaswherethereishardlyany

development,technologyseemstohavechangedsomepartofit.Telecom

hasspreadefficientlyaroundtheworld.InadevelopingcountrylikeIndia,

technologyshowsitstraceinthesmallestofvillages.Todaywith

enhancedoperatingsystemsandsmallprocessorbasedphones,themobile

worldhasnowbecomeaSmartphoneworld.

 Foralmosteveryprofessionnow,anAppexistsfor

somesortofhelpandsupport.Similarlyforagricultureaswellthereexistmany

appsthatcanprovidehelptothefarmersindifferentways.Wehavestudieda

largenumberofAppsfromaroundtheworldgivingdifferentkindofassistance



inagricultureandwewouldliketoanalyzetheminthisarticle.Wecategorize

theseappsaccordingtothekindofsupporttheyprovide.Categoriesas

observedinvariousappsareasthefollowing:

1.DataLoggingandmanagement– Appsunderthiscategoryassistfarmers
inmaintainingdatarecordsassociatedwithfarmactivities.Generallyapps
provideselectionlistsandnumericalinputboxeswhereusercaninsertrequired
information.Aprominentfeatureofsuchappsisthattheygeneratevarious
viewsandstatisticstorevieworganizeddatarecords.Manyfarmmanagement
appsperformbasiccostcalculationsaswell.Somerelevantappswehave
observedinthisfieldareManureMonitorandWirelessFarmer.

 ManureMonitor– Thisapplicationassistsafarmerinmanagingandlogging
dataregardingmanure.Baseoftheapplicationdependsonthedatafedbythe
user.Asimpleandcomfortableinterfaceprovidescategorizedinputsforfarmer.
Easyandbigsizedinputbuttonsareusedandtheflowamongmenumovesvery
smoothly.Afarmercanrecordrainfall,storage,animalmortality,manure
transfer,waterlineandequipmentinformation.Apartfromthis,theAppalso
providessometutorialsregardingmanure.Onegreatfeatureintheappisto
createemergencyplansandstoringemergencycontactinformation.Another
importantfeaturetobelearntfromthisAppbesidesuserinterfaceisitsself-
sufficiency.Theappkeepsdatalocalanddoesn’tdependonmuchinternet
connectivityforitsoperations.Thisensuresitsutilityinareaswithpoororno
internetaccess.

 WirelessMonitor– Thisappisdesignedentirelyforfarmmanagement.A
standarddataentryinterfaceisprovidedtorecordinformationregarding
differentfarmertasks.Forexampleareacoverage,chemicalusage,property
recordsetc.arerecordedforcostmanagement.Cropmonitoringtasksbyregular
dataloggingareprovided.Informationregardingpesticidespray,planting,
groundpreparationetc.canbestoredintheappandthenreviewed
categorically.

2.Locationbasedapps– Theseappsusemapandlocationdetailsfortheir
operations.Theyprovidevariousfacilitieswhichrelyonlocationparametersof
theuseroroftheservicesheislookingfor.Theseappsareessentiallyusedas
Marketfinderappsforfarmerstoselltheirproduce.Weanalyzedfewappslike
DelawareFreshandMichiganFarmMarketFinder.

 DelawareFresh– Thisisalocationbasedappwhichprovidesinterfaceinthe
formofamap.ItislocaltoDelawareandprovidesdetailsofalargenumberof
farmermarketsinthearea.Itofferslocationdetectionthusenablingtheuser
tosearchforamarketnearby.Afterlocationpointselectionfromthemap,the
appprovidescontactandtimedetailsofmarketwithadditionaloptionsof
locatingonmap,callingthemarket,sendingmailorvisitingtheirwebsite.Such
operationsaccessibledirectlyfromthemapmaketheuseandnavigationsimple
andefficient.Ifavailable,theappalsoshowstheavailableofferingsfromthe
market.



 MichiganFarmMarketFinder– Thisappalsoprovidesfarmmarketinformation.
Itgivesmultipleinterfacemethods– mapbasedandalphabeticallysortedlist.A
largenumberoffarmmarketsinMichiganStatearelistedwithdetaileddata.
Everylocationhasitsaddress,contactdetails,hoursofoperation,operating
acreslistedalong.Alsoitshowsallamenitiesavailableinthatfarmmarket
rangingfromfruitandvegetabletopresenceofrecreationalareainthemarket.
TheappalsoprovidesGPSroutingtoreachtothelocation.

3.Agriculturespecificcalculationapps– Thesearespeciallydesignedappsfrom
expertsinagriculture.Theycontainpre-feddataandvaluesaccordingtowhich
calculationsareperformedregardingagricultureinformation.Forexample,apps
likeMRTNcalculatorandFeedcostcalculatortakesomenumericalinputfrom
theuser,askforsomevalueselectionsfromlists,andperformcalculationsto
provideusefulresults.Theseappshighlightuseofnumericalinputandnotmuch
textinformation,whichhelpsmanagelanguageproblemstoacertainextent.

4.Newsandinformationspecific– Thisisthemostcommonappcategoryforany
domain.Appsthatprovidenewsandinformationarehighlyusefulandpopular
amongusers.InagriculturealsomanyappslikeFarmprogress,AgWeathertools
etc.servethepurposeofdeliveringinformationrelevanttoagriculture
stakeholders.Fromfarmers’ perspective,therearemanyappsthatprovide
seedprice,equipmentpriceandsimilarinformation.Anothermajorsectionof
informativeappsaretheweatherinformationapps.Insomeapps,weather
forecastisprovidedwithadvisorymessagesaswell.Asaresult,theseapps
becomeanadditionalknowledgetoolfortheusersandhelpthemperform
activitiesinawellinformedenvironment.
Broadly,thesefourcategoriescoveralmostalltheappsobservedinthisareaof
agriculture.Recently,agricultureappshavebeenpromotedonAppstoresas
wellundercategoryof“GardeningApps”.ItisreallywonderfultoseehowApp
developmentistouchingeachandeveryoccupation.Purchasestatsonmanyof
theseappsaregoinggoodaswell,signifyingtheirincreasedusage.Thisis
definitelyagreatdirectionfordevelopingsupporttoolsforfarmersandother
agriculturestakeholdersandweexpectboomingappdevelopmentforfarmersall
aroundtheworld.



LECTURE:15

DEISIONSUPPORTSYSTEM(DSS):

A decisionsupportsystem (DSS)isan informationsystem that

supportsbusinessororganizational decision-making activities.DSSsservethe

management,operationsandplanninglevelsofanorganization(usuallymidandhigher

management)andhelppeoplemakedecisionsaboutproblemsthatmayberapidly

changingandnoteasilyspecifiedinadvance—i.e.unstructuredandsemi-structured

decisionproblems.Decisionsupportsystemscanbeeitherfullycomputerizedorhuman-

powered,oracombinationofboth.

COMPONENTSOFDSS

ThreefundamentalcomponentsofaDSS architecture are
the database (or knowledgebase),

1.the model (i.e.,thedecisioncontextandusercriteria)

2.the userinterface.

The users themselvesarealsoimportantcomponentsofthearchitecture.

DSScharacteristics

WithoutaconsensusregardingtheDSSdefinition,itisnoteasytofindthe
consensusaboutDSScharacteristics.Oftencited,crucial,butstillvery
broadDSScharacteristicsdefinedbyAlterare:

•DSSaredesignedspecificallytofacilitatedecisionprocesses.

•DSSshouldsupportratherthanautomatedecisionmaking.

•DSSshouldbeabletorespondquicklytothechangingneedsofdecision
makers.

However,somemorecharacteristicsneedtobeadded:

•DSSsincorporatebothdataandmodels

•DSSsobjectiveistoimprovetheeffectivenessofthedecisions,notthe
efficiencywithwhichdecisionsarebeingmade

•DSSsprovidesupportfordecisionmakersmainlyinsemi-structuredand
unstructuredsituationsbybringingtogetherhumanjudgmentand
computerizedinformation

•DSSsmustbedesignedtointeractdirectlywiththedecisionmakerinsuch
awaythattheuserhasaflexiblechoiceandasequenceof
knowledgemanagementactivities.



ConceptofDSSCommunications-DrivenDSSisatypeofDSS

thatemphasizescommunications,collaborationandshareddecisionmakingsupport

[8].Itmerelyservesasaninfrastructurethatenablesmessaging,whilehumans

performalldecisionmaking.Thedecisionsaremostly"verbal"andgenerally,the

systemdoesnotstoretheresultsofdecisions.Document-DrivenDSSisarelatively

newfieldinDecisionSupport.Document-DrivenDSSisfocusedontheretrievaland

managementofunstructureddocuments[8].SimilartoCommunication-drivenDSS,it

merelyservesasaninfrastructure.Data-drivenDSSoriginatesfromdatabases,

wherethecomponents,methods(DataWarehousingandOnlineAnalyticalProcessing)

andtechnologiesarewelldefinedandelaborated.Thefocusofthisarticlefurther

onwillbeontwoothertypesofDSS:Model-drivenandKnowledge-drivenDSS.In

followingsections,amoredetailedschematicviewofthesetwotypesispresented,

tryingtogivetheanswerwhichtypeofDSStousewhenoneisfacedwitha

concreteproblem.3.1.Model-drivenandKnowledge-drivenDSSAsimplifiedpreviewof

mainobjectivesanddifferencesbetweenMD-DSSandKDDSSispresentedinFigure

1.TheFigureconsistsoffivecomponents:1)User– apersonwhousesDSS2)User

Interface– partofthesystemwhichcommunicateswiththeuser;describedtomore

detailsinthenextchapterUserInterfaceModelbaseInferenceEngineKnowledge

BaseUserResultsRequestsModel-drivenDSSKnowledge-drivenDSSHybridDSS

Figure1.DecisionSupportSystemconceptualschema3)ModelBase– asetof

analyticalandoptimizationtoolswhichperformthedecisionmakingprocess4)

InferenceEngine– apartofthesystemwhichmakesconclusions5)KnowledgeBase

– information(knowledge)includingdataandrulesstoredinadatabaseLinks

(arrows)betweenthesecomponentscontaindata,whichflowthroughthesystem:1)

Requests– refertouserrequirementsenteredthroughtheuserinterface;they

aremoreorlessadapted– dependsonuserinterface;theyaresenttoInference

Engine,wheretheyareprocessed2)Results– solutiontouserrequestssentfrom

InferenceEnginetotheUserInterface3)Data– requestsfordata,ornew

informationfromInferenceEngine;anddataachievedfromtheKnowledgeBase

componentInaModel-drivenDSS,themainroleplaysModelBase,whileKnowledge

Baseisnotnecessarilypresent.DataarereceivedeitherthroughUserInterface

andsenttoModelBase,eitherstoredtodatastorebyloadingafileorhavebeen

previouslycollected.Theamountofdatausedinthemodel-drivenDSSissmall.Ina

Knowledge-drivenDSS,thecentralpartisKnowledgeBase(i.e.alargeamountof

datarepresentingknowledgefromspecificdomainandrelationshipsbetweenthe

data).InferenceEngineperformsthewholedecisionmakingprocesswithregardto

userrequests.Aproblemareaoftennecessitatesbothamathematicalmodelanda



largedatabasetobepresentandwedonothavecleardifferencewhetherthe

systembelongstoaMD-DSSorKD-DSS.InsuchahybridDSS,boththeModelBase

andtheKnowledgeBasearepresent.

AGRICULTURE EXPERTSYSTEM

Objectiveofthischapteristopresentanoverviewonexpertsystemanddetailson

proposedexpertsystemframeworkdevelopmentforirrigationscheduling.Thefirst

sectionprovidesabriefoverviewonchronologicaldevelopmentoftheexpert

systems.Thissectioncoversvarioustypesofexpertsystemdevelopment

methodologiesalongwiththeirkeyfeatures.Animportantclassofexpertsystem-

KnowledgeBaseSystems(KBSs)isdiscussedwithagriculturedomaininfocus.This

sectioncriticallypresentssomeoftheprominentKBSofagriculturedomain.The

subsequentsectioncoverstheKnowledgeEngineering(KE)approachforthe

developmentofKBS.ModelingapproachinKEismorepracticalandrealistictobuild

thelargeKBSs.Comparisonbetweenconventionaltransferknowledgeandmodeling

approachisalsopresented.Thelastsub-sectionpresentstheframework

developmentforexpertsystemofirrigationschedulinginthepopularmodeling

approaches– CommonKADS.TaxonomyofCommonKADSmodelingmethodologiesis

presentedinthischapter.Italsoshowsthattheproposedframeworkisusefulto

accomplishthescalabilityandseamlessfunctionalityoftheproposedagriculture

expertsystem.

1OverviewofExpertSystemsExpertSystems(ES):developmentis

consideredasadivisionoftheArtificialIntelligencefraternity.ThecoreideaofES

developmentistoconverttheavailablehumanknowledgeintothecomputer.So,this

knowledgecanbeusedasandwhenrequired.Theexpertsystemprovidesthe

knowledgeintheusableform.Theexpertsystemsprovedpowerfultooltosolvemany

realworldproblemsoftechnological,social,agriculturalandlifesciencespheres.

ThishasbeenresultedintheESdevelopmentasaprominentareaofresearchnot

onlyfortheArtificialIntelligencebranchbutalsoformanyinterdisciplinary

researchworks.ThenextsectiondiscussestheclassificationsofESmethodologies.

ThesubsequentsectionfocusesonESfoundintheagriculturedomain.The

proposedsystemcomesunderKnowledgeBasedSystem(KBS)category.Thissection

givesahistoricaldevelopmentofKBSandoverviewonseveralworkingKBSin

agricultureandotherareas.Thisdiscussionhelpstobuildupthefurthertopicof

thechapter.

ClassificationofESMethodologies



ThedevelopmentoftheconceptofanExpertSystemstartedin

earlyeighties.Earlyyears’ workingsystemsarelistedina

reportofUniversityofStanford(Buchanm,1985).Noticeable

implementationsofExpertSystemspickedupduringearly90s.

Thisismainlyduetodevelopmentofhighcapacitycomputers

andavailabilityofinternet.Acomprehensiveclassificationof

methodologiesandapplicationsofexpertsystemsdevelopedin

lastcoupleofdecadesfoundintheliterature.(Liao,2004),

(Årén,1992).Theclassificationsoftheexpertsystemsare

madeonthebasisofthemethodsusedtodeveloptheES.The

leadingtypesofESarerule-basedsystems(Plant&Vayssieres,

2000),(Mahaman,Passam,Sideridis,&Yialouris,2003),

knowledge-basedsystems(Girard&Hubert,1999),(Baeza,

Ferreira,&Laufuente,2000),neuralnetworkbasedsystems

(Wang,Qu,Liu,&Cheng,2004),fuzzybasedsystems(Benson&

Asgarpoor,2000)andcase-basedreasoning(CBR)(Abidi&

Manickam,2002).Apartfromthese,objectorientedmethod,

ontologybasedmethod,intelligentagentsystemsanddatabase

methodologyarealsogainingpopularityinrecentpast.Itis

foundthattheESapplicationsareubiquitous.ExpertSystems’

applicationsfoundintheareaslike-medicalscience,

production.1.1ClassificationofESMethodologiesThe

developmentoftheconceptofanExpertSystemstartedin

earlyeighties.Earlyyears’ workingsystemsarelistedina

reportofUniversityofStanford(Buchanm,1985).Noticeable

implementationsofExpertSystemspickedupduringearly90s.

Thisismainlyduetodevelopmentofhighcapacitycomputers

andavailabilityofinternet.Acomprehensiveclassificationof

methodologiesandapplicationsofexpertsystemsdevelopedin

lastcoupleofdecadesfoundintheliterature.(Liao,2004),

(Årén,1992).Theclassificationsoftheexpertsystemsare

madeonthebasisofthemethodsusedtodeveloptheES.The

leadingtypesofESarerule-basedsystems(Plant&Vayssieres,

2000),(Mahaman,Passam,Sideridis,&Yialouris,2003),

knowledge-basedsystems(Girard&Hubert,1999),(Baeza,

Ferreira,&Laufuente,2000),neuralnetworkbasedsystems

(Wang,Qu,Liu,&Cheng,2004),fuzzybasedsystems(Benson&

Asgarpoor,2000)andcase-basedreasoning(CBR)(Abidi&

Manickam,2002).Apartfromthese,objectorientedmethod,

ontologybasedmethod,intelligentagentsystemsanddatabase

methodologyarealsogainingpopularityinrecentpast.Itis

foundthattheESapplicationsareubiquitous.ExpertSystems’



applicationsfoundintheareaslike-medicalscience,

productionRuleBasedSystem.Subsequentsectionpresentsa

briefreviewonresearchworkdonetobuildESforagriculture.

1.2ExpertSystemsinAgriculture

Agricultureisasacomplexandsemi-structuredsystem.Dueto

itscomplexity,itemergesasoneofthepotentialsubjectareas

ofExpertSystem(Eom&Kim,2005).Increaseddemandoffarm

productivityanddepletednaturalresourcesmadethe

agriculturalsupportsystemveryimportantinterdisciplinary

researchtopicinrecentpast.Therearemanydifferentlevels

ofexpertiseandcomplexityfoundinexpertsystemsfor

agriculture.Onecanconsideredallthesesystemunderthe

umbrellaofagriculturalsupportsystems.Thesesystems

encompasscomputerbasedsolutiontomanageoneormore

spatialandtemporalvariabilityaspectassociatedwith

agriculturalsystem.Itsaimistoimproveproductivityand

profitabilityoftheagriculturalsysteminpresenceofdifferent

variability(Pierce&Nowak,1999),(NaiqianZhang,2002).Italso

helpstoconservethenaturalresourcesbytheiroptimumusage.

Thusthepurposeofsuchsystemistomaketheoverall

agriculturalsystemsustainable.Inresearchpublicationsuch

systemsbroadlycategorizedasDecisionSupportSystem(DSS),

ExpertSystem(ES),Knowledgebased(orIntelligent)DSS,and

WebbasedDSS.Thedetailedtaxonomyandclassificationare

presentedin(Manos,et.al2004).ExpertSystemaimstoachieve

betterperformanceofspecializedproblemwithaninvolvement

ofcomputerprogram.Thecomputerprogramirrigation

scheduling,farmmanagement,diseaseidentification,disease

forecastingandnutritionadvisory(C.C.Shock,2010),(Leib,

Todd,&Gary,2001),(Magarey,et.al2007),(Papadopoulos,

Kalivas,&Hatzichristos,2011).Betteraccessibilityofinternet

amongthefarmercommunitiesmadeitanobviouschoiceto

focusonwebbasedagriculturalDSS.Intherecentpast,several

researchpublicationsdemonstrategrowinginterestinthistype

ofdecisionsupportsystems.FieldofAgriculturalDSSisquite

establishedandoffersawidevarietyofsupportsystem.

Detaileddiscussiononvariouscropspecificmanagement

systemslike– EPIC(MaizeandCowpeas),Glycim(Soybean),



FASSET(Wheat),AGDSSP(Sugarcane),HADSS(Wheat),etc.is

wellpresentedin(Antonopoulou,et.al2010).SuchtypeofDSS

mainlyoffersdecisionsupportexclusivelyfortheconcerned

crop.Theclimateforecastinformationsystemlike‘AgClimate’

providesthepriorinformationabouttheweathertomitigate

climatevariabilityissue(Fraisse,etal.,2006).Largeamountof

processspecificAgriculturalDSSforirrigationscheduling,

nutritionmanagementandpestmanagementfoundinthe

researchliterature(Leib,Todd,&Gary,2001),(Alminana,et.al

2010),(Papadopoulos,Kalivas,&Hatzichristos,2011),(C.C.

Shock,2010),(Magarey,et.al2007).Itisfoundthatthe

developmentapproachconsideredinthemajorityofthe

AgriculturalDSSiseitherrulebasedorknowledgetransfer

based.Itisalsofoundintheexhaustivesurveyonexpert

systemthatthemodelbasedknowledgeengineeringisnotmuch

popularinthedevelopmentofAgriculturalDSS(Liao,2004).The

coreofknowledgemodelingistorepresentanexpertsystemas

implementation-independentmodelofcompetence.Itrepresents

thestructureofthesystempriortoitsimplementationina

particulartool(Motta,2001).Themodelingapproachto

constructKnowledgeBaseSystems(KBS)becomeswellaccepted

amongtheKnowledgeEngineering(KE)communitiesduetoits

modularstructureandabilitytobreakdowntheknowledge

engineeringproblemintosmallertasks.Modeling

approachbehaveslikeanexpertperson.DecisionSupport

Systemhelpstotakedecisionwiththehelpofavailabledata(or

information)anddomainknowledgeforunstructuredandsemi-

structuredproblem(FordF.N.,1985).Althoughthereisno

specificdepictionforIDSSandWebbasedDSS,onecan

interpretthemasahybridsystemofDSSandES.Roleofthese

systemsarediagnostic,advisory,informativeandoperational.

Applicationareasofthesesystemsencompasswide-ranging

activitiesofagriculturalsuchasforthedevelopmentofDSS

offersthebroadideaofstructureandmodulesofthesupport

systembeforehand.Therearemanymodelingframeworks

proposedandsubsequentlyusedbytheKEcommunities.The

subsequentsectionpresentsbriefdiscussionondevelopmentof

KnowledgeBasedSysteminKnowledgeEngineeringperspective.



LECTURE:16

COMMUNICATION PROCESS

 Communication istheprocessofconveyinginformationbetweentwoor

morepeople.

The communicationprocess isthestepswetakeinordertoachievea

successfulcommunication

CommunicationProcess

Thecommunicationprocessconsistsofseveralcomponents.Let'stakealook.

A sender isthepartythatsendsamessage.Lindsey,ofcourse,willbethesender.She'llalso
needthe message,whichistheinformationtobeconveyed.Lindseywillalsoneedto encode her
message,whichistransformingherthoughtsoftheinformationtobeconveyedintoaformthat
canbesent,suchaswords.

A channelofcommunication mustalsobeselected,whichisthemannerinwhichthemessageis
sent.Channelsofcommunicationincludespeaking,writing,videotransmission,audiotransmission,
electronictransmissionthroughemails,textmessagesandfaxesandevennonverbal
communication,suchasbodylanguage.Lindseyalsoneedstoknowthetargetofher
communication.Thispartyiscalledthe receiver.

Thereceivermustbeableto decode themessage,whichmeansmentallyprocessingthemessage
intounderstanding.Ifyoucan'tdecode,themessagefails.Forexample,sendingamessageina
foreignlanguagethatisnotunderstoodbythereceiverprobablywillresultindecodingfailure.

Sometimes,areceiverwillgivethesender feedback,whichisamessagesentbythereceiverback
tothesender.Forexample,amemberofLindsey'steammayprovidefeedbackintheformofa
questiontoclarifysomeinformationreceivedinLindsey'smessage.

Modelsofcommunication

Thereareseveraltypesofcommunicationmodels..

theyare

1. ShannonandWeaver

2.DavidBerlo

3.Schramm

4.Barnlund

5.LinearModel

6.InteractiveModeletc….



BERLO’SMODEL

Theberlo’smodelfollowsthesmcrmodelthismodelisnotspecifictoanyparticular
communication.

Berlo’smodellivesanumberoffactorsundereachoftheelements:

Source:Thesourceiswerethemessageoriginates.

Theberlo’smodelfollowsthesmcrmodelthismodelisnotspecifictoanyparticular
communication.

Berlo’smodellivesanumberoffactorsundereachoftheelements:

Source:Thesourceiswerethemessageoriginates.
Message:thecontentwhichcarriestheinformationorideafromthe source.



Channel:themediumthroughwhichthemessageistransferredfromsourceto

receiver.

Receiver:thereceiveriswherethemessageultimatelyreceived.

Criticismofberlo’ssmcrmodelofcommunication:
1.Nofeedback/don’tknowabouttheeffect
2.Doesnotmentionbarrierstocommunication
3.Noroomfornoise
4.Complexmodel
5.Itisalinearmodelofcommunication
6.Needspeopletobeonsamelevelforcommunicationtooccurbutnottrueinreal

life
7.Maindrawbackofthemodelisthatthemodelomitstheusageofsixthsenseasa

channelwhichisactuallyagifttothehumanbeings(thinking,understanding,
analyzingetc).

FEEDBACK:Theeffectorresponseofreceiverafterreceivingmessage.

BARRIERSOFCOMMUNICATION

1.PhysicalBarriers

2.PerceptualBarriers

3.CulturalBarriers

4.EmotionalBarriers.

5.LanguageBarriers

6.GenderBarriers

7.InterpersonalBarriers




