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DEFININGFEATURES

Letusexaminesomeofthekeydefiningfeaturesofthedatawarehousebasedonthesedefinitions.

Subject-OrientedData

Inoperationalsystems,westoredatabyindividualapplications.Inthedatasetsforanorderprocessing

application,wekeepthedataforthatparticularapplication.Thesedatasetsprovidethedataforallthe

functionsforenteringorders,checkingstock,verifyingcustomer’scredit,andassigningtheorderfor

shipment.Butthesedatasetscontainonlythedatathatisneededforthosefunctionsrelatingtothis

particularapplication.Wewillhavesomedatasetscontainingdataaboutindividualorders,customers,

stockstatus,anddetailedtransactions,butallofthesearestructuredaroundtheprocessingoforders.

Similarly,forabankinginstitution,datasetsforaconsumerloansapplicationcontaindataforthat

particularapplication.Datasetsforotherdistinctapplicationsofcheckingaccountsandsavings

accountsrelateftothosespecificapplications.



Figure2-1distinguishesbetweenhowdataisstoredinoperationalsystemsandinthedatawarehouse.

Intheoperationalsystemsshown,dataforeachapplicationisorganizedseparatelybyapplication:order

processing,consumerloans,customerbilling,accountsreceivable,claimsprocessing,andsavings

accounts.Forexample,Claimsisacriticalbusinesssubjectforaninsurancecompany.Claimsunder

automobileinsurancepoliciesareprocessedintheAutoInsuranceapplication.Claimsdatafor

automobileinsuranceisorganizedinthatapplication.

IntegratedData

Forproperdecisionmaking,youneedtopulltogetheralltherelevantdatafromthevariousapplications.

Thedatainthedatawarehousecomesfromseveraloperationalsystems.Sourcedataareindifferent

databases,files,anddatasegments.Thesearedisparateapplications,sotheoperationalplatformsand

operatingsystemscouldbedifferent.Thefilelayouts,charactercoderepresentations,andfieldnaming

conventionsallcouldbedifferent.

Inadditiontodatafrominternaloperationalsystems,formanyenterprises,datafromoutsidesourcesis

likelytobeveryimportant.Yourdatawarehousemayneeddatafromsuchsources.Thisisonemore

variationinthemixofsourcedataforadatawarehouse.

Figure2-2illustratesasimpleprocessofdataintegrationforabankinginstitution.Herethedatafedinto

thesubjectareaofaccountinthedatawarehousecomesfromthreedifferentoperationalapplications.

Evenwithinjustthreeapplications,therecouldbeseveralvariations.Namingconventionscouldbe

different;attributesfordataitemscouldbedifferent.TheaccountnumberintheSavingsAccount

applicationcouldbeeightbytelong,butonlysixbytesintheCheckingAccountapplication.



Beforethedatafromvariousdisparatesourcescanbeusefullystoredinadatawarehouse,youhaveto

removetheinconsistencies.Youhavetostandardizethevariousdataelementsandmakesureofthe

meaningsofdatanamesineachsourceapplication.Beforemovingthedataintothedatawarehouse,

youhavetogothroughaprocessoftransformation,consolidation,andintegrationofthesourcedata.

Herearesomeoftheitemsthatwouldneedstandardization:

1.Namingconventions

2.Codes

3.Dataattributes

4.Measurements

Time-VariantData

Foranoperationalsystem,thestoreddatacontainsthecurrentvalues.Inanaccountsreceivablesystem,

thebalanceisthecurrentoutstandingbalanceinthecustomer’saccount.Inanorderentrysystem,the

statusofanorderisthecurrentstatusoftheorder.Inaconsumerloansapplication,thebalance

amountowedbythecustomeristhecurrentamount.

Adatawarehouse,becauseoftheverynatureofitspurpose,hastocontainhistoricaldata,notjust

currentvalues.Dataisstoredassnapshotsoverpastandcurrentperiods.Everydatastructureinthe

datawarehousecontainsthetimeelement.Youwillfindhistor-icalsnapshotsoftheoperationaldatain

thedatawarehouse.Thisaspectofthedatawarehouseisquitesignificantforboththedesignandthe

implementationphases.

Datafromtheoperationalsystemsaremovedintothedatawarehouseatspecificintervals.Depending

ontherequirementsofthebusiness,thesedatamovementstakeplacetwiceaday,onceaday,oncea



week,oronceintwoweeks.Theunitsofsalesmaybemovedonceaday.AsillustratedinFigure2-3,

everybusinesstransactiondoesnotupdatethedatainthedatawarehouse.Thebusinesstransactions

updatetheoperationalsystemdatabasesinrealtime.Weadd,change,ordeletedatafroman

operationalsystemaseachtransactionhappensbutdonotusuallyupdatethedatainthedata

warehouse.Youdonotdeletethedatainthedatawarehouseinrealtime.Oncethedataiscapturedin

thedatawarehouse,youdonotrunindividualtransactionstochangethedatathere.Dataupdatesare

commonplaceinanoperationaldatabase;notsoinadatawarehouse.Thedatainadatawarehouseis

notasvolatileasthedatainanoperationaldatabaseis.Thedatainadatawarehouseisprimarilyfor

queryandanalysis.

DataGranularity

Inanoperationalsystem,dataisusuallykeptatthelowestlevelofdetail.Inapoint-ofsalesystemfora

grocerystore,theunitsofsalearecapturedandstoredatthelevelofunitsofaproductpertransaction

atthecheck-outcounter.Inanorderentrysystem,thequantityorderediscapturedandstoredatthe

levelofunitsofaproductperorderreceivedfromthecustomer.Wheneveryouneedsummarydata,

youadduptheindividualtransactions.Ifyouarelookingforunitsofaproductorderedthismonth,you

readalltheordersenteredfortheentiremonthforthatproductandaddup.Youdonotusuallykeep

summarydatainanoperationalsystem.Whenauserqueriesthedatawarehouseforanalysis,heor

sheusuallystartsbylookingatsummarydata.Theusermaystartwithtotalsaleunitsofaproductinan

entireregion.Thentheusermaywanttolookatthebreakdownbystatesintheregion.Thenextstep

maybetheexaminationofsaleunitsbythenextlevelofindividualstores.Frequently,theanalysis

beginsatahighlevelandmovesdowntolowerlevelsofdetail.

Inadatawarehouse,therefore,youfinditefficienttokeepdatasummarizedatdifferentlevels.

Dependingonthequery,youcanthengototheparticularlevelofdetailandsatisfythequery.Data

granularityinadatawarehousereferstothelevelofdetail.Figure2-4showsexamplesofdata

granularityinatypicaldatawarehouse.



DATAWAREHOUSESANDDATAMARTS

Ifyouhavebeenfollowingtheliteratureondatawarehousesforthepastfewyears,youwould,no

doubt,havecomeacrosstheterms“datawarehouse”and“datamart.”Manywhoarenewtothis

paradigmareconfusedabouttheseterms.Atthispoint,itwouldbeworthwhileforustoexaminethese

twotermsandtakeourposition.

Beforedecidingtobuildadatawarehouseforyourorganization,youneedtoaskthefollowingbasicand

fundamentalquestionsandaddresstherelevantissues:

Top-downorbottom-upapproach

Enterprise-wideordepartmental?

Whichfirst—datawarehouseordatamart?

Buildpilotorgowithafull-fledgedimplementation?

Dependentorindependentdatamarts?

Thesearecriticalissuesrequiringcarefulexaminationandplanning.Shouldyoulookatthebigpicture

ofyourorganization,takeatop-downapproach,andbuildamammothdatawarehouse?Or,shouldyou

adoptabottom-upapproach,lookattheindividuallocalanddepartmentalrequirements,andbuildbite

-sizedepartmentaldatamarts?Shouldyoubuildalargedatawarehouseandthenletthatrepository

feeddataintolocal,departmentaldatamarts?Shouldtheselocaldatamartsbeindependentofone

another?Or,shouldtheybedependentontheoveralldatwarehousefordatafeed?Shouldyoubuilda

pilotdatamart?Thesearecrucialquestions.



HowareTheyDifferent?

LetustakeacloselookatFigure2-5.Herearethetwodifferentbasicapproaches:

(1)overalldatawarehousefeedingdependentdatamarts,and

(2)severaldepartmentalorlocaldatamartscombiningintoadatawarehouse.Inthefirstapproach,

youextractdatafromtheoperationalsystems;youthentransform,clean,integrate,andkeepthedata

inthedatawarehouse.So,whichapproachisbestinyourcase,thetop-downorthebottom up

approach?Letusexaminethesetwoapproachescarefully.



Top-DownVersusBottom-UpApproach

Top-DownApproach

Theadvantagesofthisapproachare:

Atrulycorporateeffort,anenterpriseviewofdata

Inherentlyarchitected—notaunionofdisparatedatamarts

Single,centralstorageofdataaboutthecontent

Centralizedrulesandcontrol

Mayseequickresultsifimplementedwithiterations

Thedisadvantagesare:

Takeslongertobuildevenwithaniterativemethod

Highexposure/risktofailure



Needshighlevelofcross-functionalskills

Highoutlaywithoutproofofconcept

Thisisthebig-pictureapproachinwhichyoubuildtheoverall,big,enterprise-widedatawarehouse.

Hereyoudonothaveacollectionoffragmentedislandsofinformation.Thedatawarehouseislargeand

integrated.Thisapproach,however,wouldtakelongertobuildandhasahighriskoffailure.Ifyoudo

nothaveexperiencedprofessionalsonyourteam,thisapproachcouldbedangerous.Also,itwillbe

difficulttosellthisapproachtoseniormanagementandsponsors.Theyarenotlikelytoseeresultssoon

enough.

Bottom-UpApproach

Theadvantagesofthisapproachare:

Fasterandeasierimplementationofmanageablepieces

Favorablereturnoninvestmentandproofofconcept

Lessriskoffailure

Inherentlyincremental;canscheduleimportantdatamartsfirst

Allowsprojectteamtolearnandgrow

Thedisadvantagesare:

Eachdatamarthasitsownnarrowviewofdata

Permeatesredundantdataineverydatamart

Perpetuatesinconsistentandirreconcilabledata

Proliferatesunmanageableinterfaces

Inthisbottom-upapproach,youbuildyourdepartmentaldatamartsonebyone.Youwouldseta

priorityschemetodeterminewhichdatamartsyoumustbuildfirst.Themostseveredrawbackofthis

approachisdatafragmentation.Eachindependentdatamartwillbeblindtotheoverallrequirementsof

theentireorganization.

APracticalApproach

Inordertoformulateanapproachforyourorganization,youneedtoexaminewhatexactlyyour



organizationwants.Isyourorganizationlookingforlong-termresultsorfastdatamartsforonlyafew

subjectsfornow?Doesyourorganizationwantquick,proof-of-concept,throw-awayimplementations?

Or,doyouwanttolookintosomeotherpracticalapproach?Althoughboththetop-downandthe

bottom-upapproacheseachhavetheirownadvantagesanddrawbacks,acompromiseapproach

accommodatingbothviewsappearstobepractical.Thestepsinthispracticalapproachareasfollows:

1.Plananddefinerequirementsattheoverallcorporatelevel

2.Createasurroundingarchitectureforacompletewarehouse

3.Conformandstandardizethedatacontent

4.Implementthedatawarehouseasaseriesofsupermarts,oneatatime

Inthispracticalapproach,yougotothebasicsanddeterminewhatexactlyyourorganizationwantsin

thelongterm.Thekeytothisapproachisthatyoufirstplanattheenterpriselevel.Yougather

requirementsattheoveralllevel.Youestablishthearchitectureforthecompletewarehouse.Thenyou

determinethedatacontentforeachsupermart.Supermartsarecarefullyarchitecteddatamarts.You

implementthesesupermarts,oneatatime.Beforeimplementation,youmakesurethatthedata

contentamongthevarioussupermartsareconformedintermsofdatatypes,fieldlengths,precision,

andsemantics.

Adatamart,inthispracticalapproach,isalogicalsubsetofthecompletedatawarehouse,asortofpie-

wedgeofthewholedatawarehouse.Adatawarehouse,therefore,isaconformedunionofalldata

marts.Individualdatamartsaretargetedtoparticularbusinessgroupsintheenterprise,butthe

collectionofallthedatamartsformanintegratedwhole,calledtheenterprisedatawarehouse.

OVERVIEWOFTHECOMPONENTS

Whenwebuildanoperationalsystemsuchasorderentry,claimsprocessing,orsavingsaccount,weput

togetherseveralcomponentstomakeupthesystem.Thefront-endcomponentconsistsoftheGUI

(graphicaluserinterface)tointerfacewiththeusersfordatainput.Thedatastoragecomponent

includesthedatabasemanagementsystem,suchasOracle,Informix,orMicrosoftSQLServer.The

displaycomponentisthesetofscreensandreportsfortheusers.Thedatainterfacesandthenetwork

softwareformtheconnectivitycomponent.Dependingontheinformationrequirementsandthe



frameworkofourorganization,wearrangethesecomponentsinthemostoptimumway.Architectureis

theproperarrangementofthecomponents.Youbuildadatawarehousewithsoftwareandhardware

components.Figure2-6showsthebasiccomponentsofatypicalwarehouse.

Datacomponentshownontheleft.TheDataStagingcomponentservesasthenextbuildingblock.In

themiddle,youseetheDataStoragecomponentthatmanagesthedatawarehousedata.This

componentnotonlystoresandmanagesthedata,italsokeepstrackofthedatabymeansofthe

metadatarepository.TheInformationDeliverycomponentshownontherightconsistsofallthe

differentwaysofmakingtheinformationfromthedatawarehouseavailabletotheusers.Eachdata

warehouseisputtogetherwiththesamebuildingblocks.Theessentialdifferenceforeachorganization

isinthewaythesebuildingblocksarearranged.Thevariationisinthemannerinwhichsomeofthe

blocksaremadestrongerthanothersinthearchitecture.Wewillnowtakeacloserlookateachofthe

components.

SourceDataComponent

Sourcedatacomingintothedatawarehousemaybegroupedintofourbroadcategories,asdiscussed

here.

ProductionData.Thiscategoryofdatacomesfromthevariousoperationalsystemsoftheenterprise.

Basedontheinformationrequirementsinthedatawarehouse,youchoosesegmentsofdatafromthe

differentoperationalsystems.Whiledealingwiththisdata,youcomeacrossmanyvariationsinthedata

formats.Youalsonoticethatthedataresidesondifferenthardwareplatforms.Further,thedatais



supportedbydifferentdatabasesystemsandoperatingsystems.Thisisdatafrommanyvertical

applications.

Inoperationalsystems,informationqueriesarenarrow.Youqueryanoperationalsystemfor

informationaboutspecificinstancesofbusinessobjects.Youmaywantjustthenameandaddressofa

singlecustomer.

Again,youdonotexpectaparticularquerytorunacrossdifferentoperationalsystems.Whatdoesallof

thismean?Simplythis:thereisnoconformanceofdataamongthevariousoperationalsystemsofan

enterprise.Atermlikeanaccountmayhavedifferentmeaningsindifferentsystems.Thesignificantand

disturbingcharacteristicofproductiondataisdisparity.

InternalData.Ineveryorganization,userskeeptheir“private”spreadsheets,documents,

customerprofiles,andsometimesevendepartmentaldatabases.Thisistheinternaldata,partsofwhich

couldbeusefulinadatawarehouse.Ifyourorganizationdoesbusinesswiththecustomersonaone-to-

onebasisandthecontributionofeachcustomertothebottomlineissignificant,thendetailedcustomer

profileswithampledemographicsareimportantinadatawarehouse.Profilesofindividualcustomers

becomeveryimportantforconsideration.Whenyouraccountrepresentativestalktotheirassigned

customersorwhenyourmarketingdepartmentwantstomakespecificofferingstoindividualcustomers,

youneedthedetails.

.Itisacollectivejudgmentcallonhowmuchoftheinternaldatashouldbeincludedinthedata

warehouse.TheITdepartmentmustworkwiththeuserdepartmentstogathertheinternaldata.

Internaldataaddsadditionalcomplexitytotheprocessoftransformingandintegratingthedatabefore

itcanbestoredinthedatawarehouse.Youhavetodeterminestrategiesforcollectingdatafrom

spreadsheets,findwaysoftakingdatafromtextualdocuments,andtieintodepartmentaldatabasesto

gatherpertinentdatafromthosesources.

ArchivedData.Operationalsystemsareprimarilyintendedtorunthecurrentbusiness.Inevery

operationalsystem,youperiodicallytaketheolddataandstoreitinarchivedfiles.Thecircumstancesin

yourorganizationdictatehowoftenandwhichportionsoftheoperationaldatabasesarearchivedfor

storage.Somedataisarchivedafterayear.Sometimesdataisleftintheoperationalsystemdatabases

foraslongasfiveyears.Manydifferentmethodsofarchivingexist.Therearestagedarchivalmethods.

Atthe

firststage,recentdataisarchivedtoaseparatearchivaldatabasethatmaystillbeonline.

Atthesecondstage,theolderdataisarchivedtoflatfilesondiskstorage.Atthenextstage,theoldest

dataisarchivedtotapecartridgesormicrofilmandevenkeptoff-site.



Asmentionedearlier,adatawarehousekeepshistoricalsnapshotsofdata.Youessentiallyneed

historicaldataforanalysisovertime.

ExternalData.Mostexecutivesdependondatafromexternalsourcesforahighpercentageofthe

informationtheyuse.Theyusestatisticsrelatingtotheirindustryproducedbyexternalagencies.They

usemarketsharedataofcompetitors.Theyusestandardvaluesoffinancialindicatorsfortheirbusiness

tocheckontheirperformance.

Usually,datafromoutsidesourcesdonotconformtoyourformats.Youhavetodeviseconversionsof

dataintoyourinternalformatsanddatatypes.Youhavetoorganizethedatatransmissionsfromthe

externalsources.Somesourcesmayprovideinformationatregular,stipulatedintervals.Othersmay

giveyouthedataonrequest.Youneedtoaccom modatethevariations.

DataStagingComponent

Afteryouhaveextracteddatafromvariousoperationalsystemsandfromexternalsources,youhaveto

preparethedataforstoringinthedatawarehouse.Theextracteddatacomingfromseveraldisparate

sourcesneedstobechanged,converted,andmadereadyinaformatthatissuitabletobestoredfor

queryingandanalysis.

Threemajorfunctionsneedtobeperformedforgettingthedataready.Youhavetoextractthedata,

transformthedata,andthenloadthedataintothedatawarehousestorage.

Thesethreemajorfunctionsofextraction,transformation,andpreparationforloadingtakeplaceina

stagingarea.Thedatastagingcomponentconsistsofaworkbenchforthesefunctions.Datastaging

providesaplaceandanareawithasetoffunctionstoclean,change,combine,convert,deduplicate,

andpreparesourcedataforstorageanduseinthedatawarehouse.Whenweimplementanoperational

system,wearelikelytopickupdatafromdifferentsources,movethedataintothenewoperational

systemdatabase,andrundataconversions.Aseparatestagingarea,therefore,isanecessityfor

preparingdataforthedatawarehouse.

Nowthatwehaveclarifiedtheneedforaseparatedatastagingcomponent,letusunderstandwhat

happensindatastaging.Wewillnowbrieflydiscussthethreemajorfunctionsthattakeplaceinthe

stagingarea.

DataExtraction.Thisfunctionhastodealwithnumerousdatasources.Youhavetoemploythe

appropriatetechniqueforeachdatasource.Sourcedatamaybefromdifferentsourcemachinesin

diversedataformats.Partofthesourcedatamaybeinrelationaldatabasesystems.Somedatamaybe

onotherlegacynetworkandhierarchicaldatamodels.Manydatasourcesmaystillbeinflatfiles.You



maywanttoincludedatafromspreadsheetsandlocaldepartmentaldatasets.Dataextractionmay

becomequitecomplex.Toolsareavailableonthemarketfordataextraction.Youmaywanttoconsider

usingoutsidetoolssuitableforcertaindatasources.

Afteryouextractthedata,wheredoyoukeepthedataforfurtherpreparation?Youmayperformthe

extractionfunctioninthelegacyplatformitselfifthatapproachsuitsyourframework.Morefrequently,

datawarehouseimplementationteamsextractthesourceintoaseparatephysicalenvironmentfrom

whichmovingthedataintothedatawarehousewouldbeeasier.

DataTransformation.Ineverysystemimplementation,dataconversionisanimportantfunction.For

example,whenyouimplementanoperationalsystemsuchasamagazinesubscriptionapplication,you

havetoinitiallypopulateyourdatabasewithdatafromthepriorsystemrecords.Youmaybeconverting

overfromamanualsystem.Or,youmaybemovingfromafile-orientedsystemtoamodernsystem

supportedwithrelationaldatabasetables.Ineithercase,youwillconvertthedatafromtheprior

systems.

Again,asyouknow,dataforadatawarehousecomesfrommanydisparatesources.Ifdataextraction

foradatawarehouseposesgreatchallenges,datatransformationpresentsevengreaterchallenges.

Anotherfactorinthedatawarehouseisthatthedatafeedisnotjustaninitialload.Youwillhaveto

continuetopickuptheongoingchangesfromthesourcesystems.First,youcleanthedataextracted

fromeachsource.Cleaningmayjustbecorrectionofmisspellings,ormayincluderesolutionofconflicts

betweenstatecodesandzipcodesinthesourcedata,ormaydealwithprovidingdefaultvaluesfor

missingdataelements,oreliminationofduplicateswhenyoubringinthesamedatafrommultiple

sourcesystems.Standardizationofdataelementsformsalargepartofdatatransformation.Whentwo

ormoretermsfromdifferentsourcesystemsmeanthesamething,youresolvethesynonyms.Whena

singletermmeansmanydifferentthingsindifferentsourcesystems,youresolvethehomonym.

Datatransformationinvolvesmanyformsofcombiningpiecesofdatafromthedifferentsources.You

combinedatafromasinglesourcerecordorrelateddataelementsfrommanysourcerecords.

Inmanycases,thekeyschosenfortheoperationalsystemsarefieldvalueswithbuiltinmeanings.For

example,theproductkeyvaluemaybeacombinationofcharactersindicatingtheproductcategory,the

codeofthewarehousewheretheproductisstored,andsomecodetoshowtheproductionbatch.

Primarykeysinthedatawarehousecannothavebuilt-inmeanings.

Agrocerychainpoint-of-saleoperationalsystemkeepstheunitsalesandrevenueamountsbyindividual

transactionsatthecheck-outcounterateachstore.Butinthedatwarehouse,itmaynotbenecessary

tokeepthedataatthisdetailedlevel.Youmaywanttosummarizethetotalsbyproductateachstore

foragivendayandkeepthesummarytotalsofthesaleunitsandrevenueinthedatawarehouse

storage.Insuchcases,thedatatransformationfunctionwouldincludeappropriatesummarization.

DataLoading.Twodistinctgroupsoftasksformthedataloadingfunction.Whenyoucompletethe

designandconstructionofthedatawarehouseandgoliveforthefirsttime,youdotheinitialloadingof

thedataintothedatawarehousestorage.Theinitialloadmoveslargevolumesofdatausingup



substantialamountsoftime.Asthedatawarehousestartsfunctioning,youcontinuetoextractthe

changestothesourcedata,transformthedatarevisions,andfeedtheincrementaldatarevisionsonan

ongoingbasis.Figure2-7illustratesthecommontypesofdatamovementsfromthestagingareatothe

datawarehousestorage.

DataStorageComponent

Thedatastorageforthedatawarehouseisaseparaterepository.Theoperationalsystemsofyour

enterprisesupporttheday-to-dayoperations.Theseareonlinetransactionprocessingapplications.The

datarepositoriesfortheoperationalsystemstypicallycontainonlythecurrentdata.Also,thesedata

repositoriescontainthedatastructuredinhighlynormalizedformatsforfastandefficientprocessing.In

contrast,inthedatarepositoryforadatawarehouse,youneedtokeeplargevolumesofhistoricaldata

foranalysis.Further,youhavetokeepthedatainthedatawarehouseinstructuressuitableforanalysis,

andnotforquickretrievalofindividualpiecesofinformation.Therefore,thedatastorageforthedata

warehouseiskeptseparatefromthedatastorageforoperationalsystems.

Inyourdatabasessupportingoperationalsystems,theupdatestodatahappenastransactionsoccur.

Thesetransactionshitthedatabasesinarandomfashion.Howandwhenthetransactionschangethe

datainthedatabasesisnotcompletelywithinyourcontrol.

Thedataintheoperationaldatabasescouldchangefrommomenttomoment.Whenyouranalystsuse

thedatainthedatawarehouseforanalysis,theyneedtoknowthatthedataisstableandthatit

representssnapshotsatspecifiedperiods.Astheyareworkingwiththedata,thedatastoragemustnot

beinastateofcontinualupdating.Forthisreason,thedatawarehousesare“read-only”data

repositories.

Generally,thedatabaseinyourdatawarehousemustbeopen.Dependingonyourrequirements,you



arelikelytousetoolsfrommultiplevendors.Thedatawarehousemustbeopentodifferenttools.Most

ofthedatawarehousesemployrelationaldatabasemanagementsystems.Manyofthedata

warehousesalsoemploymultidimensionaldatabasemanagementsystems.

InformationDeliveryComponent

Whoaretheusersthatneedinformationfromthedatawarehouse?Therangeisfairlycomprehensive.

Thenoviceusercomestothedatawarehousewithnotrainingand,therefore,needsprefabricated

reportsandpresetqueries.Thecasualuserneedsinformation

onceinawhile,notregularly.Thistypeofuseralsoneedsprepackagedinformation.Thebusiness

analystlooksforabilitytodocomplexanalysisusingtheinformationinthedatawarehouse.Thepower

userwantstobeabletonavigatethroughoutthedatawarehouse,pickupinterestingdata,formathisor

herownqueries,drillthroughthedatalayers,andcreatecustomreportsandadhocqueries.

Inordertoprovideinformationtothewidecommunityofdatawarehouseusers,theinformation

deliverycomponentincludesdifferentmethodsofinformationdelivery.Figure2-8showsthedifferent

informationdeliverymethods.Adhocreportsarepredefinedreportsprimarilymeantfornoviceand

casualusers.Provisionforcomplexqueries,multidimensional(MD)analysis,andstatisticalanalysiscater

totheneedsofthebusinessanalystsandpowerusers.InformationfedintoExecutiveInformation

Systems(EIS)ismeantforseniorexecutivesandhigh-levelmanagers.Somedatawarehousesalso

providedatatodata-miningapplications.

Inyourdatawarehouse,youmayincludeseveralinformationdeliverymechanisms.

Mostcommonly,youprovideforonlinequeriesandreports.Theuserswillentertheirrequestsonline

andwillreceivetheresultsonline.Youmaysetupdeliveryofscheduledreportsthroughe-mailoryou

maymakeadequateuseofyourorganization’sintranetforinformationdelivery.

Forexample,inadatawarehousecontainingunitsofsale,thequantitystoredineachfilerecordor

tablerowrelatestoaspecifictimeelement.Dependingonthelevelofthedetailsinthedatawarehouse,

thesalesquantityinarecordmayrelatetoaspecificdate,week,month,orquarter.



MetadataComponent

Metadatainadatawarehouseissimilartothedatadictionaryorthedatacatalogindatabase

managementsystem.Inthedatadictionary,youkeeptheinformationaboutthelogicaldatastructures,

theinformationaboutthefilesandaddresses,theinformationabouttheindexes,andsoon.Thedata

dictionarycontainsdataaboutthedatainthedatabase.

Thisdefinitionisacommonlyuseddefinition.Weneedtoelaborateonthisdefinition.

Metadatainadatawarehouseissimilartoadatadictionary,butmuchmorethanadatadictionary.

Later,inaseparatesectioninthischapter,wewilldevotemoretimeforthediscussionofmetadata.

Here,forthesakeofcompleteness,wejustwanttolistmetadataasoneofthecomponentsofthedata

warehousearchitecture.

ManagementandControlComponent



Thiscomponentofthedatawarehousearchitecturesitsontopofalltheothercomponents.The

managementandcontrolcomponentcoordinatestheservicesandactivitieswithinthedatawarehouse.

Thiscomponentcontrolsthedatatransformationandthedatatransferintothedatawarehousestorage.

Ontheotherhand,itmoderatestheinformationdeliverytotheusers.Itworkswiththedatabase

managementsystemsandenablesdatatobeproperlystoredintherepositories.Itmonitorsthe

movementofdataintothestagingareaandfromthereintothedatawarehousestorageitself.The

managementandcontrolcomponentinteractswiththemetadatacomponenttoperformthe

managementandcontrolfunctions.Asthemetadatacomponentcontainsinformationaboutthe

datawarehouseitself,themetadataisthesourceofinformationforthemanagementmodule.


