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AnalyticalProcessingServer(OLAP)isbasedonthemultidimensionaldatamodel.Itallowsmanagers,

andanalyststogetaninsightoftheinformationthroughfast,consistent,andinteractiveaccessto

information.ThischaptercoverthetypesofOLAP,operationsonOLAP,differencebetweenOLAP,and

statisticaldatabasesandOLTP.

TypesofOLAPServers

WehavefourtypesofOLAPservers−

RelationalOLAP(ROLAP)

MultidimensionalOLAP(MOLAP)

HybridOLAP(HOLAP)

SpecializedSQLServers

RelationalOLAP

ROLAPserversareplacedbetweenrelationalback-endserverandclientfront-endtools.Tostoreand

managewarehousedata,ROLAPusesrelationalorextended-relationalDBMS.

ROLAPincludesthefollowing−

Implementationofaggregationnavigationlogic.

OptimizationforeachDBMSbackend.

Additionaltoolsandservices.

MultidimensionalOLAP

MOLAPusesarray-basedmultidimensionalstorageenginesformultidimensionalviewsofdata.With

multidimensionaldatastores,thestorageutilizationmaybelowifthedatasetissparse.Therefore,

manyMOLAPserverusetwolevelsofdatastoragerepresentationtohandledenseandsparsedatasets.

HybridOLAP



HybridOLAPisacombinationofbothROLAPandMOLAP.ItoffershigherscalabilityofROLAPandfaster

computationofMOLAP.HOLAPserversallowstostorethelargedatavolumesofdetailedinformation.

TheaggregationsarestoredseparatelyinMOLAPstore.

SpecializedSQLServers

SpecializedSQLserversprovideadvancedquerylanguageandqueryprocessingsupportforSQLqueries

overstarandsnowflakeschemasinaread-onlyenvironment.

OLAPOperations

SinceOLAPserversarebasedonmultidimensionalviewofdata,wewilldiscussOLAPoperationsin

multidimensionaldata.

HereisthelistofOLAPoperations−

Roll-up

Drill-down

Sliceanddice

Pivot(rotate)

Roll-up

Roll-upperformsaggregationonadatacubeinanyofthefollowingways−

Byclimbingupaconcepthierarchyforadimension

Bydimensionreduction

Thefollowingdiagramillustrateshowroll-upworks.

Roll-up

Roll-upisperformedbyclimbingupaconcepthierarchyforthedimensionlocation.



Initiallytheconcepthierarchywas"street<city<province<country".

Onrollingup,thedataisaggregatedbyascendingthelocationhierarchyfromthelevelofcitytothe

levelofcountry

Thedataisgroupedintocitiesratherthancountries.

Whenroll-upisperformed,oneormoredimensionsfromthedatacubeareremoved.

Drill-down

Drill-downisthereverseoperationofroll-up.Itisperformedbyeitherofthefollowingways−

Bysteppingdownaconcepthierarchyforadimension

Byintroducinganewdimension.

Thefollowingdiagramillustrateshowdrill-downworks−

Drill-Down

Drill-downisperformedbysteppingdownaconcepthierarchyforthedimensiontime.

Initiallytheconcepthierarchywas"day<month<quarter<year."

Ondrillingdown,thetimedimensionisdescendedfromthelevelofquartertothelevelofmonth.

Whendrill-downisperformed,oneormoredimensionsfromthedatacubeareadded.



Itnavigatesthedatafromlessdetaileddatatohighlydetaileddata.

Slice

Thesliceoperationselectsoneparticulardimensionfromagivencubeandprovidesanewsub-cube.

Considerthefollowingdiagramthatshowshowsliceworks.

Slice

HereSliceisperformedforthedimension"time"usingthecriteriontime="Q1".

Itwillformanewsub-cubebyselectingoneormoredimensions.

Dice

Diceselectstwoormoredimensionsfromagivencubeandprovidesanewsub-cube.Considerthe

followingdiagramthatshowsthediceoperation.

Dice

Thediceoperationonthecubebasedonthefollowingselectioncriteriainvolvesthreedimensions.

(location="Toronto"or"Vancouver")

(time="Q1"or"Q2")

(item="Mobile"or"Modem")

Pivot

Thepivotoperationisalsoknownasrotation.Itrotatesthedataaxesinviewinordertoprovidean

alternativepresentationofdata.Considerthefollowingdiagramthatshowsthepivotoperation.

Pivot

OLAPvsOLTP



Sr.No.DataWarehouse(OLAP) OperationalDatabase(OLTP)

1 Involveshistoricalprocessingofinformation. Involvesday-to-dayprocessing.

2 OLAPsystemsareusedbyknowledgeworkerssuchasexecutives,managersandanalysts.

OLTPsystemsareusedbyclerks,DBAs,ordatabaseprofessionals.

3 Usefulinanalyzingthebusiness. Usefulinrunningthebusiness.

4 ItfocusesonInformationout.ItfocusesonDatain.

5 BasedonStarSchema,Snowflake,SchemaandFactConstellationSchema. BasedonEntity

RelationshipModel.

6 Containshistoricaldata.Containscurrentdata.

7 Providessummarizedandconsolidateddata. Providesprimitiveandhighlydetaileddata.

8 Providessummarizedandmultidimensionalviewofdata. Providesdetailedandflat

relationalviewofdata.

9 Numberorusersisinhundreds.Numberofusersisinthousands.

10 Numberofrecordsaccessedisinmillions. Numberofrecordsaccessedisintens.

11 Databasesizeisfrom100GBto1TB Databasesizeisfrom100MBto1GB.

12 Highlyflexible.Provideshighperformance

RelationalOLAPserversareplacedbetweenrelationalback-endserverandclientfront-endtools.To

storeandmanagethewarehousedata,therelationalOLAPusesrelationalorextended-relationalDBMS.

ROLAPincludesthefollowing−

Implementationofaggregationnavigationlogic

OptimizationforeachDBMSback-end

Additionaltoolsandservices

PointstoRemember

ROLAPserversarehighlyscalable.



ROLAPtoolsanalyzelargevolumesofdataacrossmultipledimensions.

ROLAPtoolsstoreandanalyzehighlyvolatileandchangeabledata.

RelationalOLAPArchitecture

ROLAPincludesthefollowingcomponents−

Databaseserver

ROLAPserver

Front-endtool.

RolapArchitecture

Advantages

ROLAPserverscanbeeasilyusedwithexistingRDBMS.

Datacanbestoredefficiently,sincenozerofactscanbestored.

ROLAPtoolsdonotusepre-calculateddatacubes.

DSSserverofmicro-strategyadoptstheROLAPapproach.

Disadvantages

Poorqueryperformance.

Somelimitationsofscalabilitydependingonthetechnologyarchitecturethatisutilized.

MultidimensionalOLAP(MOLAP)usesarray-basedmultidimensionalstorageenginesfor

multidimensionalviewsofdata.Withmultidimensionaldatastores,thestorageutilizationmaybelowif

thedatasetissparse.Therefore,manyMOLAPserversusetwolevelsofdatastoragerepresentationto

handledenseandsparsedatasets.

PointstoRemember−

MOLAPtoolsprocessinformationwithconsistentresponsetimeregardlessoflevelofsummarizingor



calculationsselected.

MOLAPtoolsneedtoavoidmanyofthecomplexitiesofcreatingarelationaldatabasetostoredatafor

analysis.

MOLAPtoolsneedfastestpossibleperformance.

MOLAPserveradoptstwolevelofstoragerepresentationtohandledenseandsparsedatasets.

Densersub-cubesareidentifiedandstoredasarraystructure.

Sparsesub-cubesemploycompressiontechnology.

MOLAPArchitecture

MOLAPincludesthefollowingcomponents−

Databaseserver.

MOLAPserver.

Front-endtool.

MolapArchitecture

Advantages

MOLAPallowsfastestindexingtothepre-computedsummarizeddata.

Helpstheusersconnectedtoanetworkwhoneedtoanalyzelarger,less-defineddata.

Easiertouse,thereforeMOLAPissuitableforinexperiencedusers.

Disadvantages

MOLAParenotcapableofcontainingdetaileddata.



Thestorageutilizationmaybelowifthedatasetissparse.

MOLAPvsROLAP

Sr.No.MOLAPROLAP

1 Informationretrievalisfast. Informationretrievaliscomparativelyslow.

2 Usessparsearraytostoredata-sets. Usesrelationaltable.

3 MOLAPisbestsuitedforinexperiencedusers,sinceitisveryeasytouse. ROLAPisbest

suitedforexperiencedusers.

4 Maintainsaseparatedatabasefordatacubes.Itmaynotrequirespaceotherthanavailablein

theDatawarehouse.

5 DBMSfacilityisweak.DBMSfacilityisstrong.


