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Topic:-DataModel

Datamodelsdefinehow thelogicalstructureofadatabaseismodeled.Data

ModelsarefundamentalentitiestointroduceabstractioninaDBMS.Datamodels

definehowdataisconnectedtoeachotherandhowtheyareprocessedandstored

insidethesystem.

Theveryfirstdatamodelcouldbeflatdata-models,whereallthedataused

aretobekeptinthesameplane.Earlierdatamodelswerenotsoscientific,hence

theywerepronetointroducelotsofduplicationandupdateanomalies.

Entity-RelationshipModel

Entity-Relationship(ER)Modelisbasedonthenotionofreal-worldentitiesand

relationshipsamongthem.Whileformulatingreal-worldscenariointothedatabase

model,theER Modelcreatesentityset,relationshipset,generalattributesand

constraints.

ERModelisbestusedfortheconceptualdesignofadatabase.

ERModelisbasedon−

i. Entitiesandtheirattributes.

ii. Relationshipsamongentities.

Theseconceptsareexplainedbelow.

 Entity−AnentityinanERModelisareal-worldentityhavingproperties

Entity Relati

on
Entity

Attribute Attribute

Attribute Attribute
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calledattributes.Everyattributeisdefinedbyitssetofvaluescalleddomain.

Forexample,inaschooldatabase,astudentisconsideredasanentity.

Studenthasvariousattributeslikename,age,class,etc.

 Relationship−Thelogicalassociationamongentitiesiscalledrelationship.

Relationships are mapped with entities in various ways. Mapping

cardinalitiesdefinethenumberofassociationbetweentwoentities.

Mappingcardinalities−

 onetoone

 onetomany

 manytoone

 manytomany

RelationalModel

ThemostpopulardatamodelinDBMSistheRelationalModel.Itismorescientific

amodelthanothers.Thismodelisbasedonfirst-orderpredicatelogicanddefines

atableasann-aryrelation.

Attributes Column

SID SNAME SAGE SCLASS SECTION

1 RAM 14 9TH A

2 SHYAM 12 7TH B

3 RITA 13 8TH A
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4 GITA 10 6TH B

Tuple

Table(Relation)

Themainhighlightsofthismodelare–

 Dataisstoredintablescalledrelations.

 Relationscanbenormalized.

 Innormalizedrelations,valuessavedareatomicvalues.

 Eachrowinarelationcontainsauniquevalue.

 Eachcolumninarelationcontainsvaluesfrom asamedomain.

TypesofDataModel

Forthecreationofanydatabase,thedatamodelisconsideredalogicalstructureforcreatinga

database.Thedatamodelincludesentities,attributes,constraints,relationships,etc.Thedata

modelsareusedtorepresentthedataandhowitisstoredinthedatabase,howdatais

accessibleandupdatedinthedatabasemanagementsystem.Therearefourtypesofdata

models:Hierarchicalmodel,Networkmodel,Entity-relationshipmodel,Relationalmodel.These

modelshavefurthercategorieswhichareusedaccordingtoadifferentusecase.

DifferentTypesofDataModels

o Hierarchicaldatamodel

o Networkdatamodel

o ERdatamodel

o Relationaldatamodel
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1.HierarchicalModel

Inthistypeofdatamodel,thedataisorganizedintoatree-likestructurethathasasingleroot

andthedataislinkedtotheroot.Inthismodel,themainhierarchybeginsfrom therootandit

expandslikeatreethathaschildnodesandfurtherexpandsinthesamemanner.Inthismodel

thechildnodehasonesingleparentnodebutoneparentcanhavemultiplechildnodes.Asthe

dataisstoredliketreestructureinthisdatamodelwhendataisretrievedthewholetreeis

traversedfrom therootnode.Thehierarchicaldatamodelcontainsaone-to-manyrelationship

betweenvarioustypesofdata.Thedataisstoredintheform ofarecordandisconnected

throughlinks.

ForExample-Thereisanorganizationthathasarequirementtostoretheinformationofits

employees.Thetablecontainsthefollowingattributes:employeename,employeecode,

departmentname,andlastname.Andtheorganizationprovidesacomputerforeachemployee.

Sothereisarequirementforstoringinformationonacomputerwhichisstoredinaseparate

table.Thecomputertablestoreemployeecode,serialnumber,andtype.Accordingtothe

hierarchicaldatamodel,theemployeetablecanbeconsideredasaparenttableandacomputer

tablecanbeconsideredasachildnode.

2.Networkmodel

Thenetworkmodelisatypeofdatabasemodelwhichisdesignedbasedonaflexibleapproach

forrepresentingobjectsandtherelationshipexistamongobjects.Theschemaisveryimportant

inthenetworkdatamodelwhichcanberepresentedintheform ofagraphwherearelationship

isrepresentedusingedgesandthenodesareusedtorepresentobjects.Thebasicdifference

betweenthehierarchicalmodelandnetworkmodelisthatdataisrepresentedintheform of

hierarchyinahierarchicaldatamodelwhereasinnetworkmodelthedataisrepresentedinthe

form ofagraph.Oneoftheadvantagesofanetworkmodelisthatthebasicconnectionsare

alsorepresentedinthisdatamodel.Therearedifferenttypesofrelationshipcanexistinthis

datamodellikeonetoone,manytomany,etc.Thedataaccessbecomessimpletocompareto

otherdatamodellikethehierarchicalmodel.Theparentnodeandchildnodearealways

connectedasthereisalwaysarelationshipexistamongparent-childnode.Andthedataisnot

dependentontheothernode.Oneofthekeydrawbacksofthismodelisthatthissystem isnot

adaptivetowardchanges.Itmeanswhenthereisarequirementofsomemodificationofsystem

itrequirestochangethewholesystem whichtakesalotofeffort.Andtomaintaindatais

difficulttopartinthismodelaseveryrecordisconnectedviasomepointerswhichmakeit

difficulttomaintainandmakethesystem complex.

3.E-Rmodel

TheERmodelisusedtodescribethedatabasestructureusingtheentity-relationshipdiagram.

TheE-Rmodelisjustliketheblueprintofadatabasewhichisusedtoimplementthedatabase.

Intheentityset,therelationshipexistswhichcanbeshownusingtheERdiagram.Theentityset
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consistofsimilartypeofentitieswhichconsistofattributes.

ThecomponentsoftheERmodelarerelationshipsetandentitysetandattributes.The

entityisthecomponentofdatawhichisrepresentedasarectangleintheERdiagram.For

example,therearetwoentitiescollegeandstudentandthereexistsonetomanyrelationships

astherecanbemorethanonestudentwhocangotocollege.

Theentitywhichcannotbeidentifiedbyattributesandwhichrequirearelationshipis

calledaweakentity.Forrepresentingweakentitytheentityisrepresentedinadoublerectangle.

Forexample,thereisabankaccountbutitcannotrelateuntilthebanknameisnotknowntothe

bankaccountistermedasaweakentity.

Theattributesareusedtorepresentthepropertyoftheentity.IntheERdiagram,the

attributeisrepresentedasanoval.Therearedifferenttypesofattributeslikekeyattribute,

compositeattribute,multivaluedattributeandderivedattribute.Forexample,astudentisan

entityandtherelatedattributesforstudententityarestudentname,studentage,studentroll

number,studentaddress,etc.

TherelationshipisrepresentedinadiamondshapeintheERdiagram.Therelationshipsexist

amongentities.Therearemultipletypesofrelationshipslikeonetoone,onetomany,manyto

oneandmanytomany.

4.Relationalmodel

Inthisdatamodel,thedatatablesareusedtocollectagroupofelementsintotherelations.In

thismodel,therelationshipsanddataarerepresentedusinginterrelatedtables.Andinthetable,

therearemultiplerowsandmultiplecolumnsinwhichcolumnrepresenttheattributeofthe

entityandtherowsareusedtorepresentrecords.Inthisdatamodelthereexistdifferent

primarykeywhichissuedtodistinguisheachrecordinthetable.Andforretrievingthedata

elementstheSQL(StructuredQueryLanguage)isused.Forusingtherelationaldatamodelthe

primarykeyissuedasthefundamentaltool.Andforeachentryinthedataset,itneedstobe

unique.Thedatatableshouldnotcontainanytypeofinconsistencyasitcancreateaproblem

atthetimeofdataretrieval.Theotherproblem withtherelationaldatamodelisdataduplicacy,

incompletedataandinappropriatelinksusedtoconnectdata.

Conclusion

Forrepresentingthedatabasethereisadifferenttypeofdatamodelswhichareusedfor

representingdatabasestructure.Eachdatamodelhasitsadvantageanddisadvantageandthe

useofadatamodelisdependentontheusecases.


