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Topic-Normalization

Normalizationistheprocessofminimizingredundancyfrom arelationorsetofrelations.

Redundancyinrelationmaycauseinsertion,deletionandupdationanomalies.So,ithelpsto

minimizetheredundancyinrelations.Normalformsareusedtoeliminateorreduceredundancy

indatabasetables.

AnomaliesinDBMS

Therearethreetypesofanomaliesthatoccurwhenthedatabaseisnotnormalized.Theseare

–Insertion,updateanddeletionanomaly.Let’stakeanexampletounderstandthis.

Example:Supposeamanufacturingcompanystorestheemployeedetailsinatablenamed

employeethathasfourattributes:emp_idforstoringemployee’sid,emp_nameforstoring

employee’sname,emp_addressforstoringemployee’saddressandemp_deptforstoringthe

departmentdetailsinwhichtheemployeeworks.Atsomepointoftimethetablelookslikethis:

emp_id emp_name emp_addressemp_dept

101 Rick Delhi D001

101 Rick Delhi D002

123 Maggie Agra D890

166 Glenn Chennai D900

166 Glenn Chennai D004

Theabovetableisnotnormalized.Wewillseetheproblemsthatwefacewhenatableisnot

normalized.

Updateanomaly:IntheabovetablewehavetworowsforemployeeRickashebelongstotwo

departmentsofthecompany.IfwewanttoupdatetheaddressofRickthenwehavetoupdate

thesameintworowsorthedatawillbecomeinconsistent.Ifsomehow,thecorrectaddress

getsupdatedinonedepartmentbutnotinotherthenasperthedatabase,Rickwouldbehaving

twodifferentaddresses,whichisnotcorrectandwouldleadtoinconsistentdata.

Insertanomaly:Supposeanewemployeejoinsthecompany,whoisundertrainingandcurrently

notassignedtoanydepartmentthenwewouldnotbeabletoinsertthedataintothetableif

emp_deptfielddoesn’tallownulls.

Deleteanomaly:Suppose,ifatapointoftimethecompanyclosesthedepartmentD890then

deletingtherowsthatarehavingemp_deptasD890wouldalsodeletetheinformationof

employeeMaggiesincesheisassignedonlytothisdepartment.
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Toovercometheseanomaliesweneedtonormalizethedata.

Herearethemostcommonlyusednormalforms:

1.Firstnormalform(1NF)

2.Secondnormalform(2NF)

3.Thirdnormalform(3NF)

4.Boyce&Coddnormalform (BCNF)

1.Firstnormalform (1NF)

Aspertheruleoffirstnormalform,anattribute(column)ofatablecannotholdmultiplevalues.

Itshouldholdonlyatomicvalues.

Example:Supposeacompanywantstostorethenamesandcontactdetailsofitsemployees.It

createsatablethatlookslikethis:

emp_idemp_name emp_addressemp_mobile

101 Herschel NewDelhi 8912312390

102 Jon Kanpur 8812121212 9900012222

103 Ron Chennai 7778881212

104 Lester Bangalore 99900001238123450987

Twoemployees(Jon&Lester)arehavingtwomobilenumberssothecompanystoredthem in

thesamefieldasyoucanseeinthetableabove.

Thistableisnotin1NFastherulesays“eachattributeofatablemusthaveatomic(single)

values”,theemp_mobilevaluesforemployeesJon&Lesterviolatesthatrule.

Tomakethetablecomplieswith1NFweshouldhavethedatalikethis:

emp_idemp_name emp_addressemp_mobile

101 Herschel NewDelhi 8912312390

102 Jon Kanpur 8812121212

102 Jon Kanpur 9900012222
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103 Ron Chennai 7778881212

104 LesterBangalore 9990000123

104 LesterBangalore 8123450987

2.Secondnormalform (2NF)

Atableissaidtobein2NFifboththefollowingconditionshold:

Tableisin1NF(Firstnormalform)

Nonon-primeattributeisdependentonthepropersubsetofanycandidatekeyoftable.

Anattributethatisnotpartofanycandidatekeyisknownasnon-primeattribute.

Example:Supposeaschoolwantstostorethedataofteachersandthesubjectstheyteach.

Theycreateatablethatlookslikethis:Sinceateachercanteachmorethanonesubjects,the

tablecanhavemultiplerowsforasameteacher.

teacher_id subject teacher_age

111 Maths 38

111 Physics 38

222 Biology 38

333 Physics 40

333 Chemistry 40

CandidateKeys:{teacher_id,subject}

Nonprimeattribute:teacher_age

Thetableisin1NFbecauseeachattributehasatomicvalues.However,itisnotin2NFbecause

nonprimeattributeteacher_ageisdependentonteacher_idalonewhichisapropersubsetof

candidatekey.Thisviolatestherulefor2NFastherulesays“nonon-primeattributeis

dependentonthepropersubsetofanycandidatekeyofthetable”.

Tomakethetablecomplieswith2NFwecanbreakitintwotableslikethis:

teacher_detailstable:

teacher_id teacher_age

111 38
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222 38

333 40

teacher_subjecttable:

teacher_id subject

111 Maths

111 Physics

222 Biology

333 Physics

333 Chemistry

NowthetablescomplywithSecondnormalform (2NF).


