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ABSTRACT

Designpatternsoftodayplayafundamentalroleinsoftwaredevelopmentandimplementationand
provideawiderangeofdesignsolutionsforrecurringproblems.Mostresearchinthisareafocus
onthecreationandupdateofdesignpatternsinordertofillallthegapsproducedbytheiroriginal
structures.Thepurposeofthisarticleistopresentthevisitordesignpattern,toshowitsadvantages
inthesoftwaredevelopmentprocess,andtoprovideitinanewversionthatallowsthesoftwaretobe
easilyupgradedwithoutmakingcomplexmodifications.Thiscontributionconsistsinupdatingthe
structureandimplementationoftheVisitordesignpatternusingthereflectionmechanism.
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INTRoDUCTIoN

DesignpatternsplayanessentialroleinSoftwareDevelopmentProcess(SDP)andarewidelyaccepted
asusefulconceptsfordocumenting,guidingandevolutionofsoftwaresystems(LeGuennecetal.,
2000;Hsuehetal.,2011).OneofthemainadvantagesofdesignpatternsinSDPistoimprovethe
programmer’sproductivityandsoftwarequality(Precheltetal.,2002;Khomh&Guéhéneuc,2018).
Moreover,designpatternsprovideawiderangeofdesignsolutionsforrecurringproblems(Gamma
etal.,1995).Inrecentdecades,thesesolutionsaretakenintoconsiderationintheSDPprocessand
startedusingthenewconceptsofobject-orienteddesign(OOD).Theseconceptsarebasedonclasses,
interfaces,methods,andfields.Themajorityofresearchesintheareaofdesignpatternscentersonthe
creationandupdateofdesignpatternsinturntofillallthegapsproducedbytheiroriginalstructures.
OriginaldesignpatternstructuresaredescribedbyclassdiagramsbasedonObjectModelingTechnique
(OMT)(Rumbaughetal.,1991).Recently,theunifiedmodelinglanguage(UML)providesbetter
supportfordesignpatterns(Sunyéetal.,2000;Franceetal.,2004;Maketal.,2004;Dennisetal.
2015).Inthispaper,weusetheUMLclassdiagrambecauseitisadefactostandardanditiswell
knownamongdevelopersandJavaasObjectOrientedLanguage(OOL)forimplementation.The
purposeofthispaperistopresenttheVisitorDesignPattern(VDP)asoneofthe23patternsinvented
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byGoF(Gammaetal.,1995),toshowitsadvantagesinSDPandtoprovideanewinnovativeversion
ofitthatallowssoftwaretobeeasilyupgradedwithoutmakingmodificationsonitsoriginalclasses.

Thereport issuedbyKhashayarshows that theVDPhasagood impactonsoftwarequality
characteristicsandespeciallyontheexpendability,simplicity,generality,softwareindependence,
learnabilityandscalability(Khashayar&Yann-GaÄel,2004).AstudyconductedbyNanthaamornphong
and Wetprasit shows that VDP improves the software design simplicity (Nanthaamornphong &
Wetprasit,2014).Moreover,theVDPhasagoodimpactonsoftwaremaintainability(Jeanmartet
al.,2009).April&Abransummarizefourcategoriesofsoftwaremaintenance:corrective,perfective,
adaptiveandpreventive.Adaptiveandpreventivemaintenanceconcerntheabilityofasystemto
answerarequestforsoftware’simprovement(e.g.,addinganewtaskorresponsibility)(April&
Abran,2006).VDPletsyoudefineanewoperation(method)withoutchangingtheclassesofthe
elementsonwhichitoperates(Gammaetal.,1995).TheprincipleistocreateaninterfaceVisitor
thatcontainsanabstractmethodforeachvisitedclass.

Forinstance,ifwehavetwovisitedclassesAandB,theVisitorinterfacewillbeasfollow:

public interface Visitor { 
<T> T visit(A a); 
<T> T visit(B a); 
}

Moreover,wehavetoadd,ineachvisitedclass(maintainableclass),agenericmethodcalled
‘accept’,andprepareitforacceptingvisitorobjectsthatdefinenewresponsibilities(methods).The
bodyofthemethod‘accept’ineachvisitedclassis:

public class A { 
public <T> T accept(Visitor v) { 
return (T)v.visit(this) ; 
} 
} 
public class B { 
public <T> T accept(Visitor v) { 
return (T)v.visit(this) ; 
} 

Theconcretevisitorclasswhichimplementseachvisit()methodisasfollow:

public class concreteVisitor implements Visitor { 
public <T> T visit(A a){ 
……… 
} 
public <T> T visit(B a){ 
……… 
} 
}

Thisoriginalvisitordesignpatternhaslimitations.PattiandHillpresentedintheirsurveyreport
asummaryof10limitations:Priorknowledgeoftheargumentsandreturntype,addingnewelements
isdifficult,necessityofacceptmethod,partialvisitation,structureextensionrequiresregeneration
of traversal code, little traversal control, implementation inheritance not supported, violation of
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