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ERModel-BasicConcepts

TheERmodeldefinestheconceptualviewofadatabase.Itworksaroundreal-worldentitiesand

theassociationsamongthem.Atviewlevel,theERmodelisconsideredagoodoptionfor

designingdatabases.

Entity

Anentitycanbeareal-worldobject,eitheranimateorinanimate,thatcanbeeasilyidentifiable.

Forexample,inaschooldatabase,students,teachers,classes,andcoursesofferedcanbe

consideredasentities.Alltheseentitieshavesomeattributesorpropertiesthatgivethem their

identity.

Anentitysetisacollectionofsimilartypesofentities.Anentitysetmaycontainentitieswith

attributesharingsimilarvalues.Forexample,aStudentssetmaycontainallthestudentsofa

school;likewiseaTeacherssetmaycontainalltheteachersofaschoolfrom allfaculties.Entity

setsneednotbedisjoint.

Attributes

Entitiesarerepresentedbymeansoftheirproperties,calledattributes.Allattributeshavevalues.

Forexample,astudententitymayhavename,class,andageasattributes.

Thereexistsadomainorrangeofvaluesthatcanbeassignedtoattributes.Forexample,a

student'snamecannotbeanumericvalue.Ithastobealphabetic.Astudent'sagecannotbe

negative,etc.

TypesofAttributes

Simpleattribute−Simpleattributesareatomicvalues,whichcannotbedividedfurther.For

example,astudent'sphonenumberisanatomicvalueof10digits.

Compositeattribute−Compositeattributesaremadeofmorethanonesimpleattribute.For

example,astudent'scompletenamemayhavefirst_nameandlast_name.

Derivedattribute−Derivedattributesaretheattributesthatdonotexistinthephysicaldatabase,

buttheirvaluesarederivedfrom otherattributespresentinthedatabase.Forexample,

average_salaryinadepartmentshouldnotbesaveddirectlyinthedatabase,insteaditcanbe

derived.Foranotherexample,agecanbederivedfrom data_of_birth.

Single-valueattribute−Single-valueattributescontainsinglevalue.Forexample−

Social_Security_Number.
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Multi-valueattribute−Multi-valueattributesmaycontainmorethanonevalues.Forexample,a

personcanhavemorethanonephonenumber,email_address,etc.

Theseattributetypescancometogetherinawaylike−

simplesingle-valuedattributes

simplemulti-valuedattributes

compositesingle-valuedattributes

compositemulti-valuedattributes

Entity-SetandKeys

Keyisanattributeorcollectionofattributesthatuniquelyidentifiesanentityamongentityset.

Forexample,theroll_numberofastudentmakeshim/heridentifiableamongstudents.

SuperKey−Asetofattributes(oneormore)thatcollectivelyidentifiesanentityinanentityset.

CandidateKey−Aminimalsuperkeyiscalledacandidatekey.Anentitysetmayhavemore

thanonecandidatekey.

PrimaryKey−Aprimarykeyisoneofthecandidatekeyschosenbythedatabasedesignerto

uniquelyidentifytheentityset.

Relationship

Theassociationamongentitiesiscalledarelationship.Forexample,anemployeeworks_ata

department,astudentenrollsinacourse.Here,Works_atandEnrollsarecalledrelationships.

RelationshipSet

Asetofrelationshipsofsimilartypeiscalledarelationshipset.Likeentities,arelationshiptoo

canhaveattributes.Theseattributesarecalleddescriptiveattributes.

DegreeofRelationship

Thenumberofparticipatingentitiesinarelationshipdefinesthedegreeoftherelationship.

Binary=degree2

Ternary=degree3

n-ary=degree
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MappingCardinalities

Cardinalitydefinesthenumberofentitiesinoneentityset,whichcanbeassociatedwiththe

numberofentitiesofothersetviarelationshipset.

One-to-one−Oneentityfrom entitysetAcanbeassociatedwithatmostoneentityofentityset

Bandviceversa.

One-to-many−Oneentityfrom entitysetAcanbeassociatedwithmorethanoneentitiesof

entitysetBhoweveranentityfrom entitysetB,canbeassociatedwithatmostoneentity.

Many-to-one−Morethanoneentitiesfrom entitysetAcanbeassociatedwithatmostone

entityofentitysetB,howeveranentityfrom entitysetBcanbeassociatedwithmorethanone

entityfrom entitysetA.

Many-to-many−Oneentityfrom Acanbeassociatedwithmorethanoneentityfrom Bandvice

versa.

HowtocreateanERDiagram

WhileERDsmayseem hard,they’renotastrickyastheyappear.Entity-relationshipdiagrams

caneasilybebuiltwiththeshapesincludedinafreeLucidchartaccount.Followthesestepsto

begindiagramming.

MakeanERD

Identifythecomponents

Entity-relationshipdiagramsareincrediblyuseful,andyoucaneasilycreateoneofyourownby

followingthesesimplesteps.

1.Determinetheentities:Entitiesaretypicallynounssuchascar,bank,student,orproduct.

InanERDiagram,entitiesarethemostimportantparts.Toproceed,wewillbecreatinga

conceptualERdiagram ofasimplesystem inwhichastudentregistersforacoursethatis

taughtbyaprofessor.CheckoutthisawesometutorialstoreviewERDiagram Shapes.Inthis

example,thethreeentitiesare“Student,”“Course,”and“Professor.”

2.Identifytherelationships:Relationshipshighlighthowentitiesinteractwitheachother.

Relationshipsaretypicallyverbssuchas“buys,”“contains,”or“does.”Inourexample,the

relationships“Registersfor”and“Teaches”effectivelyexplaintheinteractionsbetweenthe

threeentities.
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3.Addattributes:Attributesshowspecificcharacteristicsofanentity,refiningwhatinformation

isimportanttothemodel.

InanERDiagram,attributesarenecessarytomodelwhatcharacteristicswillbeincludedwith

eachentity.Attributessuchas“IDNumber,”“Name,”and“SKU”arecommonattributes.ER

Diagram AttributeShapes

4.Completethediagram

OrganizingtheERDinalogicalwayisincrediblyimportanttoincreasecomprehension.The

mainpurposeofentity-relationshipdiagramsistomodelacomplexdatabase,solearninghow

tocreatesimple,logicalERDsiskey.


