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UNIT-3INTRODUCTIONTODATAWAREHOUSING

OnlineAnalyticalProcessing,acategoryofsoftwaretoolswhichprovideanalysisof
data for business decisions.OLAP systems allow users to analyze database
informationfrom multipledatabasesystemsatonetime.

Theprimaryobjectiveisdataanalysisandnotdataprocessing.

WhatisOLTP?

OnlinetransactionprocessingshortlyknownasOLTP supportstransaction-oriented
applicationsina3-tierarchitecture.OLTPadministersdaytodaytransactionofan
organization.

Theprimaryobjectiveisdataprocessingandnotdataanalysis

ExampleofOLAP

AnyDatawarehousesystem isanOLAPsystem.UsesofOLAPareasfollows

 AcompanymightcomparetheirmobilephonesalesinSeptemberwithsalesin
October,thencomparethoseresultswithanotherlocationwhichmaybestored
inasperatedatabase.

 Amazonanalyzespurchasesbyitscustomerstocomeupwithapersonalized
homepagewithproductswhichlikelyinteresttotheircustomer.

ExampleofOLTPsystem

AnexampleofOLTPsystem isATM center.Assumethatacouplehasajointaccount
withabank.OnedaybothsimultaneouslyreachdifferentATM centersatpreciselythe
sametimeandwanttowithdrawtotalamountpresentintheirbankaccount.

However,thepersonthatcompletesauthenticationprocessfirstwillbeabletoget
money.Inthiscase,OLTPsystem makessurethatwithdrawnamountwillbenever
morethantheamountpresentinthebank.ThekeytonotehereisthatOLTPsystems
areoptimizedfor transactionalsuperiorityinsteaddataanalysis.

OtherexamplesofOLTPsystem are:

 Onlinebanking
 Onlineairlineticketbooking
 Sendingatextmessage
 Orderentry
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 Addabooktoshoppingcart

BenefitsofusingOLAPservices

 OLAPcreatesasingleplatform foralltypeofbusinessanalyticalneedswhich
includesplanning,budgeting,forecasting,andanalysis.

 ThemainbenefitofOLAPistheconsistencyofinformationandcalculations.
 Easilyapplysecurityrestrictionsonusersandobjectstocomplywithregulations

andprotectsensitivedata.

BenefitsofOLTPmethod

 Itadministersdailytransactionsofanorganization.
 OLTP widensthecustomerbaseofanorganizationbysimplifyingindividual

processes.

DrawbacksofOLAPservice

 ImplementationandmaintenancearedependentonITprofessionalbecausethe
traditionalOLAPtoolsrequireacomplicatedmodelingprocedure.

 OLAP toolsneedcooperationbetweenpeopleofvariousdepartmentstobe
effectivewhichmightalwaysbenotpossible.

DrawbacksofOLTPmethod

 IfOLTPsystem faceshardwarefailures,thenonlinetransactionsgetseverely
affected.

 OLTPsystemsallowmultipleuserstoaccessandchangethesamedataatthe
sametimewhichmanytimescreatedunprecedentedsituation.

DifferencebetweenOLTPandOLAP

OLTPvsOLAP

Parameters OLTP OLAP

Process Itisanonlinetransactionalsystem.
Itmanagesdatabasemodification.

OLAPisanonlineanalysisanddataretrieving
process.

Characteristic It is characterized by large
numbers of short online
transactions.

Itischaracterizedbyalargevolumeofdata.
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Functionality OLTP is an online database
modifyingsystem.

OLAP is an online database query
managementsystem.

Method OLTPusestraditionalDBMS. OLAPusesthedatawarehouse.

Query Insert, Update, and Delete
informationfrom thedatabase.

Mostlyselectoperations

Table Tables in OLTP database are
normalized.

TablesinOLAPdatabaseare not normalized.

Source OLTPanditstransactionsarethe
sourcesofdata.

DifferentOLTPdatabasesbecomethesource
ofdataforOLAP.

DataIntegrity OLTPdatabasemustmaintaindata
integrityconstraint.

OLAP database does not get frequently
modified.Hence,dataintegrityisnotanissue.

Responsetime It'sresponsetimeisinmillisecond. Responsetimeinsecondstominutes.

Dataquality ThedataintheOLTPdatabaseis
alwaysdetailedandorganized.

The data in OLAP process mightnotbe
organized.

Usefulness It helps to control and run
fundamentalbusinesstasks.

Ithelpswithplanning,problem-solving,and
decisionsupport.

Operation Allowread/writeoperations. Onlyreadandrarelywrite.

Audience Itisamarketorientatedprocess. Itisacustomerorientatedprocess.

QueryType Queries in this process are
standardizedandsimple.

Complexqueriesinvolvingaggregations.
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Back-up Complete backup of the data
combined with incremental
backups.

OLAPonlyneedabackupfrom timetotime.
BackupisnotimportantcomparedtoOLTP

Design DB designisapplicationoriented.
Example:Databasedesignchanges
with industry like Retail,Airline,
Banking,etc.

DB design is subject oriented. Example:
Databasedesignchangeswithsubjectslike
sales,marketing,purchasing,etc.

Usertype ItisusedbyDatacriticaluserslike
clerk, DBA & Data Base
professionals.

UsedbyDataknowledgeuserslikeworkers,
managers,andCEO.

Purpose Designed forrealtime business
operations.

Designedforanalysisofbusinessmeasures
bycategoryandattributes.

Performance
metric

Transaction throughput is the
performancemetric

Querythroughputistheperformancemetric.

Number of
users

ThiskindofDatabaseusersallows
thousandsofusers.

ThiskindofDatabaseallowsonlyhundredsof
users.

Productivity Ithelps to Increase user's self-
serviceandproductivity

HelptoIncreaseproductivityofthebusiness
analysts.

Challenge DataWarehouseshistoricallyhave
beenadevelopmentprojectwhich
mayprovecostlytobuild.

AnOLAPcubeisnotanopenSQLserverdata
warehouse.Therefore,technicalknowledge
and experience isessentialto managethe
OLAPserver.

Process Itprovidesfastresultfordailyused
data.

Itensures thatresponse to the query is
quickerconsistently.

Characteristic Itiseasytocreateandmaintain. Itletstheusercreateaviewwiththehelpofa
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spreadsheet.

Style OLTP is designed to have fast
response time, low data
redundancyandisnormalized.

Adatawarehouseiscreateduniquelysothat
itcan integrate differentdata sources for
buildingaconsolidateddatabase

KEYDIFFERENCE:

 OnlineAnalyticalProcessing(OLAP)isacategoryofsoftwaretoolsthatanalyze
data stored in a database whereas Online transaction processing (OLTP)
supportstransaction-orientedapplicationsina3-tierarchitecture.

 OLAPcreatesasingleplatform foralltypeofbusinessanalysisneedswhich
includesplanning,budgeting,forecasting,andanalysiswhileOLTPisusefulto
administerdaytodaytransactionsofanorganization.

 OLAPischaracterizedbyalargevolumeofdatawhileOLTPischaracterizedby
largenumbersofshortonlinetransactions.

InOLAP,datawarehouseiscreateduniquelysothatitcanintegratedifferentdata
sourcesforbuildingaconsolidateddatabasewhereasOLTPusestraditionalDBMS.
OLAP standsforOn-LineAnalyticalProcessing.Itisusedforanalysisofdatabase
informationfrom multipledatabasesystemsatonetimesuchassalesanalysisand
forecasting,marketresearch,budgetingandetc.DataWarehouseistheexampleof
OLAPsystem.

OLTPstandsforOn-LineTransactionalprocessing.Itisusedformaintainingtheonline
transactionandrecordintegrityinmultipleaccessenvironments.OLTPisasystem that
managesverylargenumberofshortonlinetransactionsforexample,ATM.

WhatisDataWarehousing?

Datawarehousingistheprocessofconstructingandusingadatawarehouse.Adata
warehouseisconstructedbyintegratingdatafrom multipleheterogeneoussources
thatsupportanalyticalreporting,structured and/orad hocqueries,and decision
making.Data warehousing involves data cleaning,data integration,and data
consolidations.

UsingDataWarehouseInformation

Therearedecisionsupporttechnologiesthathelputilizethedataavailableinadata
warehouse.Thesetechnologieshelpexecutivestousethewarehousequicklyand
effectively.They can gatherdata,analyze it,and take decisions based on the
informationpresentinthewarehouse.Theinformationgatheredinawarehousecanbe
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usedinanyofthefollowingdomains−

 TuningProductionStrategies −Theproductstrategiescanbewelltunedby
repositioningtheproductsandmanagingtheproductportfoliosbycomparing
thesalesquarterlyoryearly.

 CustomerAnalysis −Customeranalysisisdonebyanalyzingthecustomer's
buyingpreferences,buyingtime,budgetcycles,etc.

 OperationsAnalysis −Datawarehousingalsohelpsincustomerrelationship
management,and making environmentalcorrections.The information also
allowsustoanalyzebusinessoperations.

IntegratingHeterogeneousDatabases

Tointegrateheterogeneousdatabases,wehavetwoapproaches−

 Query-drivenApproach

 Update-drivenApproach

Query-DrivenApproach

Thisisthetraditionalapproachtointegrateheterogeneousdatabases.Thisapproach
was used to build wrappers and integrators on top ofmultiple heterogeneous
databases.Theseintegratorsarealsoknownasmediators.

ProcessofQuery-DrivenApproach

 Whenaqueryisissuedtoaclientside,ametadatadictionarytranslatesthe
queryintoanappropriateform forindividualheterogeneoussitesinvolved.

 Nowthesequeriesaremappedandsenttothelocalqueryprocessor.

 Theresultsfrom heterogeneoussitesareintegratedintoaglobalanswerset.

Disadvantages

 Query-drivenapproachneedscomplexintegrationandfilteringprocesses.

 Thisapproachisveryinefficient.

 Itisveryexpensiveforfrequentqueries.

 Thisapproachisalsoveryexpensiveforqueriesthatrequireaggregations.

Update-DrivenApproach

Thisisanalternativetothetraditionalapproach.Today'sdatawarehousesystems
followupdate-drivenapproachratherthanthetraditionalapproachdiscussedearlier.In
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update-drivenapproach,theinformationfrom multipleheterogeneoussourcesare
integratedinadvanceandarestoredinawarehouse.Thisinformationisavailablefor
directqueryingandanalysis.

Advantages

Thisapproachhasthefollowingadvantages−

 Thisapproachprovidehighperformance.

 The data is copied,processed,integrated,annotated,summarized and
restructuredinsemanticdatastoreinadvance.

 Queryprocessingdoesnotrequireaninterfacetoprocessdataatlocalsources.

FunctionsofDataWarehouseToolsandUtilities

Thefollowingarethefunctionsofdatawarehousetoolsandutilities−

 DataExtraction −Involvesgatheringdatafrom multipleheterogeneoussources.

 DataCleaning −Involvesfindingandcorrectingtheerrorsindata.

 Data Transformation − Involvesconverting thedata from legacyformatto
warehouseformat.

 DataLoading −Involvessorting,summarizing,consolidating,checkingintegrity,
andbuildingindicesandpartitions.

 Refreshing −Involvesupdatingfrom datasourcestowarehouse.

Note −Datacleaninganddatatransformationareimportantstepsinimprovingthe
qualityofdataanddataminingresults.

Metadata

Metadataissimplydefinedasdataaboutdata.Thedatathatareusedtorepresent
otherdataisknownasmetadata.Forexample,theindexofabookservesasa
metadataforthecontentsinthebook.Inotherwords,wecansaythatmetadataisthe
summarizeddatathatleadsustothedetaileddata.

Intermsofdatawarehouse,wecandefinemetadataasfollowing−

 Metadataisaroad-maptodatawarehouse.

 Metadataindatawarehousedefinesthewarehouseobjects.

 Metadataactsasadirectory.Thisdirectoryhelpsthedecisionsupportsystem
tolocatethecontentsofadatawarehouse.

MetadataRepository

Metadatarepositoryisanintegralpartofadatawarehousesystem.Itcontainsthe
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followingmetadata−

 Business metadata − Itcontains the data ownership information,business
definition,andchangingpolicies.

 Operationalmetadata −Itincludescurrencyofdataanddatalineage.Currency
ofdatareferstothedatabeingactive,archived,orpurged.Lineageofdata
meanshistoryofdatamigratedandtransformationappliedonit.

 Data formapping from operationalenvironmentto data warehouse − It
metadataincludessourcedatabasesandtheircontents,dataextraction,data
partition,cleaning,transformationrules,datarefreshandpurgingrules.

 Thealgorithmsforsummarization −Itincludesdimensionalgorithms,dataon
granularity,aggregation,summarizing,etc.

DataCube

Adatacubehelpsusrepresentdatainmultipledimensions.Itisdefinedbydimensions
and facts.The dimensions are the entities with respectto which an enterprise
preservestherecords.

IllustrationofDataCube

Supposeacompanywantstokeeptrackofsalesrecordswiththehelpofsalesdata
warehousewithrespecttotime,item,branch,andlocation.Thesedimensionsallowto
keeptrackofmonthlysalesandatwhichbranchtheitemsweresold.Thereisatable
associatedwitheachdimension.Thistableisknownasdimensiontable.Forexample,
"item"dimension table may have attributes such as item_name,item_type,and
item_brand.

Thefollowingtablerepresentsthe2-DviewofSalesDataforacompanywithrespect
totime,item,andlocationdimensions.

Buthereinthis2-Dtable,wehaverecordswithrespecttotimeanditem only.The
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salesforNewDelhiareshownwithrespecttotime,anditem dimensionsaccordingto
typeofitemssold.Ifwewanttoviewthesalesdatawithonemoredimension,say,the
locationdimension,thenthe3-Dviewwouldbeuseful.The3-Dviewofthesalesdata
withrespecttotime,item,andlocationisshowninthetablebelow−

Theabove3-Dtablecanberepresentedas3-Ddatacubeasshowninthefollowing
figure−

DataMart

Datamartscontainasubsetoforganization-widedatathatisvaluabletospecific
groupsofpeopleinanorganization.Inotherwords,adatamartcontainsonlythose
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datathatisspecifictoaparticulargroup.Forexample,themarketingdatamartmay
containonlydatarelatedtoitems,customers,andsales.Datamartsareconfinedto
subjects.

PointstoRememberAboutDataMarts

 Windows-basedorUnix/Linux-basedserversareusedtoimplementdatamarts.
Theyareimplementedonlow-costservers.

 Theimplementationcycleofadatamartismeasuredinshortperiodsoftime,
i.e.,inweeksratherthanmonthsoryears.

 Thelifecycleofdatamartsmaybecomplexinthelongrun,iftheirplanningand
designarenotorganization-wide.

 Datamartsaresmallinsize.

 Datamartsarecustomizedbydepartment.

 Thesourceofadatamartisdepartmentallystructureddatawarehouse.

 Datamartsareflexible.

Thefollowingfigureshowsagraphicalrepresentationofdatamarts.

VirtualWarehouse

Theviewoveranoperationaldatawarehouseisknownasvirtualwarehouse.Itiseasy
tobuildavirtualwarehouse.Buildingavirtualwarehouserequiresexcesscapacityon
operationaldatabases.

Thebusinessanalystgettheinformationfrom thedatawarehousestomeasurethe
performanceandmakecriticaladjustmentsinordertowinoverotherbusinessholders
inthemarket.Havingadatawarehouseoffersthefollowingadvantages−

 Sinceadatawarehousecangatherinformationquicklyandefficiently,itcan
enhancebusinessproductivity.
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 Adatawarehouseprovidesusaconsistentviewofcustomersanditems,hence,
ithelpsusmanagecustomerrelationship.

 A datawarehousealsohelpsinbringingdownthecostsbytrackingtrends,
patternsoveralongperiodinaconsistentandreliablemanner.

Todesignaneffectiveandefficientdatawarehouse,weneedtounderstandand
analyze the business needs and constructa business analysis framework.Each
personhasdifferentviewsregardingthedesignofadatawarehouse.Theseviewsare
asfollows−

 Thetop-downview −Thisview allowstheselectionofrelevantinformation
neededforadatawarehouse.

 Thedatasourceview −Thisview presentstheinformationbeingcaptured,
stored,andmanagedbytheoperationalsystem.

 Thedatawarehouseview −Thisview includesthefacttablesanddimension
tables.Itrepresentstheinformationstoredinsidethedatawarehouse.

 Thebusinessqueryview −Itistheview ofthedatafrom theviewpointofthe
end-user.

Three-TierDataWarehouseArchitecture

Generallyadatawarehousesadoptsathree-tierarchitecture.Followingarethethree
tiersofthedatawarehousearchitecture.

 Bottom Tier − The bottom tierofthe architecture is the data warehouse
databaseserver.Itistherelationaldatabasesystem.Weusethebackendtools
andutilitiestofeeddataintothebottom tier.Thesebackendtoolsandutilities
perform theExtract,Clean,Load,andrefreshfunctions.

 Middle Tier − In the middle tier,we have the OLAP Serverthatcan be
implementedineitherofthefollowingways.

o ByRelationalOLAP(ROLAP),whichisanextendedrelationaldatabase
management system. The ROLAP maps the operations on
multidimensionaldatatostandardrelationaloperations.

o ByMultidimensionalOLAP (MOLAP)model,whichdirectlyimplements
themultidimensionaldataandoperations.

 Top-Tier −Thistieristhefront-endclientlayer.Thislayerholdsthequerytools
andreportingtools,analysistoolsanddataminingtools.

Thefollowingdiagram depictsthethree-tierarchitectureofdatawarehouse−
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DataWarehouseModels

From theperspectiveofdatawarehousearchitecture,wehavethefollowingdata
warehousemodels−

 VirtualWarehouse

 Datamart

 EnterpriseWarehouse

VirtualWarehouse

Theview overanoperationaldatawarehouseisknownasavirtualwarehouse.Itis
easyto build a virtualwarehouse.Building a virtualwarehouse requires excess
capacityonoperationaldatabaseservers.

DataMart

Datamartcontainsasubsetoforganization-widedata.Thissubsetofdataisvaluable
tospecificgroupsofanorganization.
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Inotherwords,wecanclaim thatdatamartscontaindataspecifictoaparticulargroup.
Forexample,themarketingdatamartmaycontaindatarelatedtoitems,customers,
andsales.Datamartsareconfinedtosubjects.

Pointstorememberaboutdatamarts−

 Window-basedorUnix/Linux-basedserversareusedtoimplementdatamarts.
Theyareimplementedonlow-costservers.

 Theimplementationdatamartcyclesismeasuredinshortperiodsoftime,i.e.,in
weeksratherthanmonthsoryears.

 Thelifecycleofadatamartmaybecomplexinlongrun,ifitsplanningand
designarenotorganization-wide.

 Datamartsaresmallinsize.

 Datamartsarecustomizedbydepartment.

 Thesourceofadatamartisdepartmentallystructureddatawarehouse.

 Datamartareflexible.

EnterpriseWarehouse

 Anenterprisewarehousecollectsalltheinformationandthesubjectsspanning
anentireorganization

 Itprovidesusenterprise-widedataintegration.

 The data is integrated from operationalsystems and externalinformation
providers.

 Thisinformation can varyfrom afew gigabytesto hundredsofgigabytes,
terabytesorbeyond.

LoadManager

Thiscomponentperformstheoperationsrequiredtoextractandloadprocess.

Thesizeandcomplexityoftheloadmanagervariesbetweenspecificsolutionsfrom
onedatawarehousetoother.

LoadManagerArchitecture

Theloadmanagerperformsthefollowingfunctions−

 Extractthedatafrom sourcesystem.

 FastLoadtheextracteddataintotemporarydatastore.

 Perform simpletransformationsintostructuresimilartotheoneinthedata
warehouse.
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ExtractDatafrom Source

Thedataisextractedfrom theoperationaldatabasesortheexternalinformation
providers.Gatewaysistheapplicationprogramsthatareusedtoextractdata.Itis
supportedbyunderlyingDBMS andallowsclientprogram togenerateSQLtobe
executedataserver.OpenDatabaseConnection(ODBC),JavaDatabaseConnection
(JDBC),areexamplesofgateway.

FastLoad

 Inordertominimizethetotalloadwindowthedataneedtobeloadedintothe
warehouseinthefastestpossibletime.

 Thetransformationsaffectsthespeedofdataprocessing.

 Itismoreeffectivetoloadthedataintorelationaldatabasepriortoapplying
transformationsandchecks.

 Gatewaytechnologyprovestobenotsuitable,sincetheytendnotbeperformant
whenlargedatavolumesareinvolved.

SimpleTransformations

Whileloadingitmayberequiredtoperform simpletransformations.Afterthishas
beencompletedweareinpositiontodothecomplexchecks.Supposeweareloading
theEPOSsalestransactionweneedtoperform thefollowingchecks:

 Stripoutallthecolumnsthatarenotrequiredwithinthewarehouse.



15

 Convertallthevaluestorequireddatatypes.

WarehouseManager

A warehousemanagerisresponsibleforthewarehousemanagementprocess.It
consistsofthird-partysystem software,Cprograms,andshellscripts.

Thesizeandcomplexityofwarehousemanagersvariesbetweenspecificsolutions.

WarehouseManagerArchitecture

Awarehousemanagerincludesthefollowing−

 Thecontrollingprocess

 StoredproceduresorCwithSQL

 Backup/Recoverytool

 SQLScripts

OperationsPerformedbyWarehouseManager

 Awarehousemanageranalyzesthedatatoperform consistencyandreferential
integritychecks.

 Createsindexes,businessviews,partitionviewsagainstthebasedata.

 Generates new aggregations and updates existing aggregations.Generates
normalizations.

 Transformsandmergesthesourcedataintothepublisheddatawarehouse.
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 Backupthedatainthedatawarehouse.

 Archivesthedatathathasreachedtheendofitscapturedlife.

Note −A warehouseManageralsoanalyzesqueryprofilestodetermineindexand
aggregationsareappropriate.

QueryManager

 Querymanagerisresponsiblefordirectingthequeriestothesuitabletables.

 Bydirecting the queries to appropriate tables,the speed ofquerying and
responsegenerationcanbeincreased.

 Querymanagerisresponsibleforschedulingtheexecutionofthequeriesposed
bytheuser.

QueryManagerArchitecture

Thefollowingscreenshotshowsthearchitectureofaquerymanager.Itincludesthe
following:

 QueryredirectionviaCtoolorRDBMS

 Storedprocedures

 Querymanagementtool

 QueryschedulingviaCtoolorRDBMS

 Queryschedulingviathird-partysoftware
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DetailedInformation

Detailedinformationisnotkeptonline,ratheritisaggregatedtothenextlevelofdetail
andthenarchivedtotape.Thedetailedinformationpartofdatawarehousekeepsthe
detailedinformationinthestarflakeschema.Detailedinformationisloadedintothe
datawarehousetosupplementtheaggregateddata.

Thefollowingdiagram showsapictorialimpressionofwheredetailedinformationis
storedandhowitisused.
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Note −Ifdetailedinformationisheldofflinetominimizediskstorage,weshouldmake
surethatthedatahasbeenextracted,cleanedup,andtransformedintostarflake
schemabeforeitisarchived.

SummaryInformation

SummaryInformationisapartofdatawarehousethatstorespredefinedaggregations.
Theseaggregationsaregeneratedbythewarehousemanager.SummaryInformation
mustbetreatedastransient.Itchangeson-the-goinordertorespondtothechanging
queryprofiles.

Thepointstonoteaboutsummaryinformationareasfollows−

 Summaryinformationspeedsuptheperformanceofcommonqueries.

 Itincreasestheoperationalcost.

 Itneedstobeupdatedwhenevernewdataisloadedintothedatawarehouse.

 Itmaynothavebeenbackedup,sinceitcanbegeneratedfreshfrom the
detailedinformation.

WhyDoWeNeedaDataMart?

Listedbelowarethereasonstocreateadatamart−

 Topartitiondatainordertoimpose accesscontrolstrategies.

 Tospeedupthequeriesbyreducingthevolumeofdatatobescanned.
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 Tosegmentdataintodifferenthardwareplatforms.

 Tostructuredatainaform suitableforauseraccesstool.

Note −Donotdatamartforanyotherreasonsincetheoperationcostofdatamarting
couldbeveryhigh.Beforedatamarting,makesurethatdatamartingstrategyis
appropriateforyourparticularsolution.

Cost-effectiveDataMarting

Followthestepsgivenbelowtomakedatamartingcost-effective−

 IdentifytheFunctionalSplits

 IdentifyUserAccessToolRequirements

 IdentifyAccessControlIssues

IdentifytheFunctionalSplits

Inthisstep,wedetermineiftheorganizationhasnaturalfunctionalsplits.Welookfor
departmentalsplits,andwedeterminewhetherthewayinwhichdepartmentsuse
informationtendtobeinisolationfrom therestoftheorganization.Let'shavean
example.

Consideraretailorganization,whereeachmerchantisaccountableformaximizingthe
salesofagroupofproducts.Forthis,thefollowingarethevaluableinformation−

 salestransactiononadailybasis

 salesforecastonaweeklybasis

 stockpositiononadailybasis

 stockmovementsonadailybasis

Asthemerchantisnotinterestedintheproductstheyarenotdealingwith,thedata
martingisasubsetofthedatadealingwhichtheproductgroupofinterest.The
followingdiagram showsdatamartingfordifferentusers.
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Givenbelowaretheissuestobetakenintoaccountwhiledeterminingthefunctional
split−

 Thestructureofthedepartmentmaychange.

 Theproductsmightswitchfrom onedepartmenttoother.

 Themerchantcouldquerythesalestrendofotherproductstoanalyzewhatis
happeningtothesales.

Note −Weneedtodeterminethebusinessbenefitsandtechnicalfeasibilityofusinga
datamart.

IdentifyUserAccessToolRequirements

Weneeddatamartstosupport useraccesstools thatrequireinternaldatastructures.
Thedatainsuchstructuresareoutsidethecontrolofdatawarehousebutneedtobe
populatedandupdatedonaregularbasis.

Therearesometoolsthatpopulatedirectlyfrom thesourcesystem butsomecannot.
Thereforeadditionalrequirementsoutsidethescopeofthetoolareneededtobe
identifiedforfuture.

Note −Inordertoensureconsistencyofdataacrossallaccesstools,thedatashould
notbedirectlypopulatedfrom thedatawarehouse,rathereachtoolmusthaveitsown
datamart.

IdentifyAccessControlIssues
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Thereshouldtobeprivacyrulestoensurethedataisaccessedbyauthorizedusers
only.Forexampleadatawarehouseforretailbankinginstitutionensuresthatallthe
accountsbelongtothesamelegalentity.Privacylawscanforceyoutototallyprevent
accesstoinformationthatisnotownedbythespecificbank.

Datamartsallowustobuildacompletewallbyphysicallyseparatingdatasegments
withinthedatawarehouse.Toavoidpossibleprivacyproblems,thedetaileddatacan
beremovedfrom thedatawarehouse.Wecancreatedatamartforeachlegalentity
andloaditviadatawarehouse,withdetailedaccountdata.

DesigningDataMarts

Datamartsshouldbedesignedasasmallerversionofstarflakeschemawithinthe
datawarehouseandshouldmatchwiththedatabasedesignofthedatawarehouse.It
helpsinmaintainingcontroloverdatabaseinstances.

Thesummariesaredatamartedinthesamewayastheywouldhavebeendesigned
withinthedatawarehouse.Summarytableshelptoutilizealldimensiondatainthe
starflakeschema.

CostofDataMarting
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Thecostmeasuresfordatamartingareasfollows−

 HardwareandSoftwareCost

 NetworkAccess

 TimeWindowConstraints

HardwareandSoftwareCost

Althoughdatamartsarecreatedonthesamehardware,theyrequiresomeadditional
hardwareandsoftware.Tohandleuserqueries,itrequiresadditionalprocessingpower
anddiskstorage.Ifdetaileddataandthedatamartexistwithinthedatawarehouse,
thenwewouldfaceadditionalcosttostoreandmanagereplicateddata.

Note −Datamartingismoreexpensivethanaggregations,thereforeitshouldbeused
asanadditionalstrategyandnotasanalternativestrategy.

NetworkAccess

Adatamartcouldbeonadifferentlocationfrom thedatawarehouse,soweshould
ensurethattheLAN orWAN hasthecapacitytohandlethedatavolumesbeing
transferredwithinthe datamartloadprocess.

TimeWindowConstraints

Theextenttowhichadatamartloadingprocesswilleatintotheavailabletimewindow
dependsonthecomplexityofthetransformationsandthedatavolumesbeingshipped.
Thedeterminationofhowmanydatamartsarepossibledependson−

 Networkcapacity.

 Timewindowavailable

 Volumeofdatabeingtransferred

 Mechanismsbeingusedtoinsertdataintoadatamart

 Shortquestionanswers
Q:Definedatawarehouse?

A :Datawarehouseisasubjectoriented,integrated,time-variant,andnonvolatile
collectionofdatathatsupportsmanagement'sdecision-makingprocess.

Q:Whatdoessubject-orienteddatawarehousesignify?

A :Subjectorientedsignifiesthatthedatawarehousestorestheinformationarounda
particularsubjectsuchasproduct,customer,sales,etc.

Q:Listanyfiveapplicationsofdatawarehouse.
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A :Someapplicationsincludefinancialservices,bankingservices,customergoods,
retailsectors,controlledmanufacturing.

Q:WhatdoOLAPandOLTPstandfor?

A :OLAPisanacronym for OnlineAnalyticalProcessing andOLTPisanacronym of
OnlineTransactionalProcessing.

Q:Whatis the very basic difference between data warehouse and operational
databases?

A :Adatawarehousecontainshistoricalinformationthatismadeavailableforanalysis
ofthebusinesswhereasanoperationaldatabasecontainscurrentinformationthatis
requiredtorunthebusiness.

Q:ListtheSchemathatadatawarehousesystem canimplements.

A :A data Warehouse can implementstarschema,snowflakeschema,and fact
constellationschema.

Q:WhatisDataWarehousing?

A :DataWarehousingistheprocessofconstructingandusingthedatawarehouse.

Q:ListtheprocessthatareinvolvedinDataWarehousing.

A :DataWarehousinginvolvesdatacleaning,dataintegrationanddataconsolidations.

Q:Listthefunctionsofdatawarehousetoolsandutilities.

A :ThefunctionsperformedbyDatawarehousetoolandutilitiesareDataExtraction,
DataCleaning,DataTransformation,DataLoadingandRefreshing.

Q:WhatdoyoumeanbyDataExtraction?

A :Dataextractionmeansgatheringdatafrom multipleheterogeneoussources.

Q:Definemetadata?

A :Metadataissimplydefinedasdataaboutdata.Inotherwords,wecansaythat
metadataisthesummarizeddatathatleadsustothedetaileddata.

Q:WhatdoesMetadataRespiratorycontain?

A :Metadatarespiratorycontainsdefinitionofdatawarehouse,businessmetadata,
operationalmetadata,data formapping from operationalenvironmentto data
warehouse,andthealgorithmsforsummarization.

Q:HowdoesaDataCubehelp?

A :Datacubehelpsustorepresentthedatainmultipledimensions.Thedatacubeis
definedbydimensionsandfacts.

Q:Definedimension?

A :Thedimensionsaretheentitieswithrespecttowhichanenterprisekeepsthe
records.
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Q:Explaindatamart.

A :Datamartcontainsthesubsetoforganization-widedata.Thissubsetofdatais
valuabletospecificgroupsofanorganization.Inotherwords,wecansaythatadata
martcontainsdataspecifictoaparticulargroup.

Q:WhatisVirtualWarehouse?

A :Theviewoveranoperationaldatawarehouseisknownasvirtualwarehouse.

Q:Listthephasesinvolvedinthedatawarehousedeliveryprocess.

A :ThestagesareITstrategy,Education,BusinessCaseAnalysis,technicalBlueprint,
Buildtheversion,HistoryLoad,Adhocquery,RequirementEvolution,Automation,and
ExtendingScope.

Q:Defineloadmanager.

A :Aloadmanagerperformstheoperationsrequiredtoextractandloadtheprocess.
Thesizeandcomplexityofloadmanagervariesbetweenspecificsolutionsfrom data
warehousetodatawarehouse.

Q:Definethefunctionsofaloadmanager.

A :Aloadmanagerextractsdatafrom thesourcesystem.Fastloadtheextracteddata
intotemporarydatastore.Perform simpletransformationsintostructuresimilartothe
oneinthedatawarehouse.

Q:Defineawarehousemanager.

A :Warehousemanagerisresponsibleforthewarehousemanagementprocess.The
warehousemanagerconsistofthirdpartysystem software,C programsandshell
scripts.Thesizeand complexityofwarehousemanagervariesbetween specific
solutions.

Q:Definethefunctionsofawarehousemanager.

A :Thewarehousemanagerperformsconsistencyandreferentialintegritychecks,
createstheindexes,businessviews,partitionviewsagainstthebasedata,transforms
andmergethesourcedataintothetemporarystoreintothepublisheddatawarehouse,
backsupthedatainthedatawarehouse,andarchivesthedatathathasreachedthe
endofitscapturedlife.

Q:WhatisSummaryInformation?

A :Summary Information is the area in data warehouse where the predefined
aggregationsarekept.

Q:WhatdoestheQueryManagerresponsiblefor?

A :QueryManagerisresponsiblefordirectingthequeriestothesuitabletables.

Q:ListthetypesofOLAPserver

A :TherearefourtypesofOLAPservers,namelyRelationalOLAP,Multidimensional
OLAP,HybridOLAP,andSpecializedSQLServers.
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Q:Whichoneisfaster,MultidimensionalOLAPorRelationalOLAP?

A :MultidimensionalOLAPisfasterthanRelationalOLAP.

Q:ListthefunctionsperformedbyOLAP.

A :OLAPperformsfunctionssuchasroll-up,drill-down,slice,dice,andpivot.

Q:HowmanydimensionsareselectedinSliceoperation?

A :Onlyonedimensionisselectedforthesliceoperation.

Q:Howmanydimensionsareselectedindiceoperation?

A :Fordiceoperationtwoormoredimensionsareselectedforagivencube.

Q:Howmanyfacttablesarethereinastarschema?

A :ThereisonlyonefacttableinastarSchema.

Q:WhatisNormalization?

A :Normalizationsplitsupthedataintoadditionaltables.

Q:Outofstarschemaandsnowflakeschema,whosedimensiontableisnormalized?

A :Snowflakeschemausestheconceptofnormalization.

Q:Whatisthebenefitofnormalization?

A :Normalizationhelpsinreducingdataredundancy.

Q:WhichlanguageisusedfordefiningSchemaDefinition?

A :DataMiningQueryLanguage(DMQL)isusedforSchemaDefinition.

Q:WhatlanguageisthebaseofDMQL?

A :DMQLisbasedonStructuredQueryLanguage(SQL).

Q:Whatarethereasonsforpartitioning?

A :Partitioningisdoneforvariousreasonssuchaseasymanagement,toassist
backuprecovery,toenhanceperformance.

Q:WhatkindofcostsareinvolvedinDataMarting?

A :DataMartinginvolveshardware&softwarecost,networkaccesscost,andtime
cost.

DataWarehousingInterviewQuestionsandAnswers 

Q1).HowwillyoudefinetheconceptofDataWarehousing?

Adatawarehouseisthedatarepositorythatisusedforthedecisionsupportsystem.A
datawarehouseismadeupofawidevarietyofdatathathasahighlevelofbusiness
conditionsataparticularpointoftime.Insimplewords,thisisarepositoryofintegrated
informationthatisavailableforqueriesandanalysis.
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Q2).DefinetheconceptofBusinessIntelligence.

Business Intelligence is also named Decision SupportSystems thatrefers to
technologies,applications,andpracticesforthecollection,integration,andanalysisof
business-relatedinformationordata.

Q3).Whatarethedimensiontables?

Adimensiontablecontainsattributesofmeasurementsstoredinfacttables.Thistable
ismadeupofhierarchies,nodes,andcategoriesthatcanbeusedtotraverseinnodes.

Q4).DefinethemeaningofFacttable.

AFactTablecontainsthemeasurementsofbusinessprocessesanditwillcontainthe
foreignkeysfordimensiontables.

Q5).DefinethemeaningofDatamining.

Dataminingisaprocessforanalyzingdatafrom differentperspectivesordimensions
andsummarizingthesameintomeaningfulcontent.Datacanberetrievedorqueried
from thedatabaseintheirownformat.

Q6).Explainthedifferentstagesofdatawarehousing.

 OfflineOperationalDatabase

 OfflineDataWarehouse

 Real-TimeDatawarehouse

 IntegratedDatawarehouse

Q7).HowwillyoudefinetheOLAP?

OLAPorOnlineAnalyticalProcessingissettobeasystem thatcollects,processes,and
managesmulti-dimensionaldataforanalysispurposes.

Q8).HowcanyoudefinetheOLTPconcept?

Read:HowtoworkwithDeepLearningonKeras?
OLTP oronline transaction processing is an application thatmodifies the data
wheneverreceivedfrom alargenumberofusers.

Q9).HowcanyoudifferentiateOLTPandOLAPfrom eachother? OLTPvsOLAP

OLTP OLAP
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Data is extracted from a single
originalsource.

Data is extracted from multiple
sources.

Simplequeriesaremadebyusers.
Complexqueriesaregeneratedby
thesystem.

Normalizedsmalldatabase. De-normalizedlargedatabase.

There are fundamentalbusiness
tasks.

There are multi-dimensional
businesstasks.

Q10).Whatisthefullform andmeaningofODS?

ODSorOperationalDataSourceisarepositoryofreal-timeoperationaldatainsteadof
long-term trenddata.

Q11).HowwillyoudifferentiatetheViewandMaterializedView?

AView isavirtualtablethattakesoutputsfrom queriesandcanbeusedinplaceof
tables.Amaterializedview isindirectaccesstotabledatabystoringtheresultofa
queryintoaseparateschema.

Q12).HowwillyoudefinetheETL?

ETLmeansExtract,Transform,andLoad.Thisisasoftwareapplicationthatcanread
thedatafrom aparticulardatasourceandextractstheneededsubsetofdata.Inthe
nextstep,itwilltransform thedatausinglookuptablesorrulesandconvertittothe
desiredstate.Intheend,loadfunctionisusedtoloadtheresultingdatafrom thetarget
database.


