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Whatisdecomposition?

Decompositionistheprocessofbreakingdowninpartsorelements.

Itreplacesarelationwithacollectionofsmallerrelations.

Itbreaksthetableintomultipletablesinadatabase.

Itshouldalwaysbelossless,becauseitconfirmsthattheinformationintheoriginalrelationcan

beaccuratelyreconstructedbasedonthedecomposedrelations.

Ifthereisnoproperdecompositionoftherelation,thenitmayleadtoproblemslikelossof

information.

PropertiesofDecomposition

FollowingarethepropertiesofDecomposition,

1.LosslessDecomposition

2.DependencyPreservation

3.LackofDataRedundancy

1.LosslessDecomposition

Decompositionmustbelossless.Itmeansthattheinformationshouldnotgetlostfrom the

relationthatisdecomposed.

Itgivesaguaranteethatthejoinwillresultinthesamerelationasitwasdecomposed.

Example:

Let'stake'E'istheRelationalSchema,Withinstance'e';isdecomposedinto:E1,E2,E3,....En;

Withinstance:e1,e2,e3,....en,Ife1⋈e2⋈e3....⋈en,thenitiscalledas'LosslessJoin

Decomposition'.

Intheaboveexample,itmeansthat,ifnaturaljoinsofallthedecompositiongivetheoriginal

relation,thenitissaidtobelosslessjoindecomposition.

Example:<Employee_Department>Table

Eid EnameAge City SalaryDeptidDeptName

E001 ABC 29 Pune 20000D001 Finance

E002 PQR 30 Pune 30000D002 Production
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E003 LMN 25 Mumbai 5000 D003 Sales

E004 XYZ 24 Mumbai 4000 D004 Marketing

E005 STU 32 Bangalore 25000D005 HumanResource

Decomposetheaboverelationintotworelationstocheckwhetheradecompositionislossless

orlossy.

Now,wehavedecomposedtherelationthatisEmployeeandDepartment.

Relation1:<Employee>Table

Eid EnameAge City Salary

E001 ABC 29 Pune 20000

E002 PQR 30 Pune 30000

E003 LMN 25 Mumbai 5000

E004 XYZ 24 Mumbai 4000

E005 STU 32 Bangalore 25000

EmployeeSchemacontains(Eid,Ename,Age,City,Salary).

Relation2:<Department>Table

DeptidEid DeptName

D001 E001 Finance

D002 E002 Production

D003 E003 Sales

D004 E004 Marketing

D005 E005 HumanResource

DepartmentSchemacontains(Deptid,Eid,DeptName).

So,theabovedecompositionisaLosslessJoinDecomposition,becausethetworelations

containsonecommonfieldthatis'Eid'andthereforejoinispossible.

Nowapplynaturaljoinonthedecomposedrelations.



DatabaseCS33UnitIVTopic-Propertiesofdecomposition

SanjeevKumarSinha9931917742MCAcourseDepartmentofStatistics,P.U.

Employee⋈Department

Eid EnameAge City SalaryDeptidDeptName

E001 ABC 29 Pune 20000D001 Finance

E002 PQR 30 Pune 30000D002 Production

E003 LMN 25 Mumbai 5000 D003 Sales

E004 XYZ 24 Mumbai 4000 D004 Marketing

E005 STU 32 Bangalore 25000D005 HumanResource

Hence,thedecompositionisLosslessJoinDecomposition.

Ifthe<Employee>tablecontains(Eid,Ename,Age,City,Salary)and<Department>table

contains(DeptidandDeptName),thenitisnotpossibletojointhetwotablesorrelations,

becausethereisnocommoncolumnbetweenthem.AnditbecomesLossyJoinDecomposition.

2.DependencyPreservation

Dependencyisanimportantconstraintonthedatabase.

Everydependencymustbesatisfiedbyatleastonedecomposedtable.

If{A→B}holds,thentwosetsarefunctionaldependent.And,itbecomesmoreusefulfor

checkingthedependencyeasilyifbothsetsinasamerelation.

Thisdecompositionpropertycanonlybedonebymaintainingthefunctionaldependency.

Inthisproperty,itallowstochecktheupdateswithoutcomputingthenaturaljoinofthe

databasestructure.

3.LackofDataRedundancy

LackofDataRedundancyisalsoknownasaRepetitionofInformation.

Theproperdecompositionshouldnotsufferfrom anydataredundancy.

Thecarelessdecompositionmaycauseaproblem withthedata.

ThelackofdataredundancypropertymaybeachievedbyNormalizationprocess.

Decompositionislosslessif:

XintersectionY->X,thatis:allattributescommontobothXandYfunctionallydetermineALL

theattributesinX.
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XintersectionY->Y,thatis:allattributescommontobothXandYfunctionallydetermineALL

theattributesinY

IfXintersectionYformsasuperkeyofeitherXorY,thedecompositionofRisalossless

decomposition.


