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A Composition Check of Composite Refactorings Not Having a
Specification of Precondition

Kim Kyung Min' - Jang Pil Jae™ - Kim Tae Gong™

ABSTRACT

Refactoring has been actively used in recent software developments. Many studies on the processing of more large scaled composite
refactorings have been conducted through the composition of elementary refactorings. It is important to verify the possibility of
composition before the refactoring is performed, because the composite refactorings are processed to the sequence of composed elementary
refactorings. In conventional studies, they verify the possibility of composition using the precondition of composite refactorings which are
computed from the precondition and postcondition of elementary refactorings. They can not verify the possibility of composition in case
which composite refactorings do not have a specification of precondition.

Thus, we plan to verify the possibility of composition by using the elementary refactorings only without any additional definitions of
the preconditions of composite refactorings. To achieve this goal, we proposes a specification method of elementary refactorings and a
method for the composition check of refactorings. Then, we develop a prototype tool based on these methods. In addition, we verify the
efficiency of our methods through case studies.

Keywords : Elementary Refactoring, Composite Refactoring, Composition Check, Precondition, Postcondition, OCL, EMF
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else self bodyDeclarations endif
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HAsE 84 HYUEHE dE =HAH AxAE Edsn
A

» addMethod(deleteStage, Stage) ; addMethod(resetStage,
Stage) renameMethod (deleteStage, "deleteStage
Component”)
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not(Stage. methods->exists(m | m.isSameSignature(deleteStage)))
and deleteStage.container.ocllsUndefined()

[2 ©A]] addMethod 8.4 2| Ee] de HAE 714
et we WAdA Addn e md zzEd
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context ASTNode

def: container] : ASTNode =
if (self=md) then td

else self.container endif

context AbstractTypeDeclaration

. def : bodyDeclarations! : Set(BodyDeclaration) =
if (self=td) then td.bodyDeclarations->including(md)
else: self.bodyDeclarations endif

context MethodDeclaration

def : hasNewnameSameSignaturel (mdname : String) : Boolean =
self.container].oclAsType(TypeDeclaration). getSuperClasses
->union(self.container!.oclAsType(TypeDeclaration) getSubClasses)
->union(self.container1.oclAsType(TypeDeclaation) >ssSet()
->collect(getMethods)->select( not ( modifiers

rx
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->select(ocllsTypeOl(Modifier))->collect(oclAsType(Modifier))

->exists(m |m.private=true)) )
->exists(m | m.name.identifier=mdname and m.isSameParameter(self))

context MethodDeclaration

def : islmplementedMethod! : Boolean =
selfcontainer.oclAsType(TypeDeclaration).getSuperclassType->asSet()
“>union(self.container1 .oclAsType(TypeDeclaration).getSuperlnterfaces)
>collect(getMethods)->select(m |m.body = null :
->exists(m| m.isSameSignature(self))

context TypeDeclaration

def : methods! : Set(MethodDeclaration) =

self.bodyDeclarations1
->select(ocllsTypeOf(MethodDeclaration)).oclAsType(MethodDeclaration)
->select(method | not(method->exists(constructor)) and

method. modifiers.oclAsType(Modifier)->exists(public) and
not(method.modifiers.oclAsType(Modifier)- >exists(static)))

>asSet()
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not(Stage.methods->exists(m | m.isSameSignature(resetStage)))
and resetStage.container1.ocllsUndefined()
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context ASTNode

def: container? : ASTNode =
if (self=md) then td

else self.container! endif

context AbstractTypeDeclaration

def : bodyDeclarations2 : Set(BodyDeclaration) =

if (self=td) then 1. bodyDeclrations1->including(md)
else sell.bodyDeclarations] endif

context MethodDeclaration
def : huNewumeSameSlgmum!(mdnme : Slri'ng) : Boolean =
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&ulea{othypeOﬂModlﬁer)}->mﬂm(odﬁsType{Modlﬁer))
->exists(m | m. private=true)) )

>exists(m | m.name.identifier=mdname and m.isSameParameterself)
context MethodDeclaration

def : islmplementedMethod? : Boolean =
self.container2.oclAsType(TypeDeclaration), -getSuperclassType->asSet()
->union(self.container2.oclAsType(T ypeDeclmtion} geﬁuperlnterfam)
->collect(getMethods)->select(m | m.body = null)

->exists(m| m.isSameSignature(self))

context TypeDeclaration

def : methods? : Set(MethodDeclaration) =

self.bodyDeclarations :
>select{oclsTypeOf(MethodDeclaration)).odlAsType(MethodDeclaration)
->select(method | not(method->exists(constructor)) and

method. modifiers.oclAsType(Modifier)->exists(public) and

not(method modifiers.oclAsType(Modifier)->exists(static)))

->asSet()
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HRIF S o3 o] AF g

not(deleteStage. constructor)
and not(deleteStage.isimplementedMethod2)
and nqt(hasNewnameSameSigatureZ(deleteStageComponent))

opAle 24 HAEY Y] AsHMe HgzAo] Truest L}
o w2t 84 HAEYS SHUZ FE Hede ¢ F Yok

5.3.2 Akl 2

‘Stage’ Fej2o] 2H|AE A ‘deleteStage() ™A
EE F7M6ta thA] £Y§ ‘deleteStage() WA =E F7}s}
= 84 YAE dis] =H4 AALE FAs A
» addMethod(deleteStage, Stage) ; addMethod(delete
Stage, Stage)

0 A [2 SAVAE A 19 349 $Ystmz
st A

(3 @7 addMethod 24 B|HAEY S HPzAL 714&
o dYzAgN Fzdn e 29 zZ2vEg Jdd
HHES Wstd T2 Jeg HYIEE WRHn.

Z13]al addMethod(deleteStage, Stage)& £3] Aghire u}
golH Fo® MygzUL ueldsd g 2ol A4
L2k=3

not(Stage. methods1->exists(m | m.isSameSignature(deleteStage)))
and deleteStage.container1.ocllsUndefined()
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‘Tree’ 22 ‘stageName' FEE Hn Zgxrz

Pullup3}al ‘StageComponent’ &2l ‘stageName HUx=9}
ol§o] FUH MZE newFD LEE F7bsle 24 29
EQEd dis] ¥4 HAIS Fsin A

» pullUpField(stageName)
ponent)

; addField(newFD, StageCom-

(1 2] pullUpField £4 HEY] HP2AL /A
o Z2ae A e olf oW YYEYT Hg
92 %7 Wil TP AzF Aelel gl wekA
AYPzAAM Fzda e 29 T2oe s} Fojg 14
& ¥7ZE 987 o o pullUpField(stageName) &
3 AGee sehug glog HA¥zAL uIgad o
T3 2ol AsNEh AsHE HdPzAL AGEE True
7} At}

stageName,container.oclAsType(TypeDeclaration).superclassType <> null
and not(hasSameFieldDeclarationlnSuperclasses(stageName)
and stageName.fragments->size() = 1 and
not(stageName. modiﬁers.ndﬂsType(Mod:ﬁer)Dexﬁu(m | m.private=true))
and stageName.modifiers.oclAsType(Modifier)- >exists(m | m. final=truc)
implies stageName, ﬁ'agmen‘h.mdmerémtﬁmpty{)

(2 @A] pullUpField 84 HEHe] de HAE 714
SHFERR). de} YAAN Bsta gy 2d Zay
E]Ql  ‘container'¢t  ‘bodyDelarations’, ‘referenceNames’,
‘definition’] i3] (¥ 7)9] °JEAHe] Y& IHHE BT
Agolete] T2aW He|E WAG ojm) Let YA oA
Fxetn g Y Zageg Joy gL Wy =
2ade HeHE HISHeE WAL ‘hasNewnameSame
Signaturel’, ‘isimplementedMethodl’, ‘methodsl'& 5.3.1 A
d 19 [2 @A)} Fdsoz AggaAr o714 Ao
¢t E HAEL ojHe T2y e Fdsit)



context ASTNode
def : containerl : ASTNode =

context TypeDeclaration
def : bodyDeclarations] : Set(BodyDeclaration) =

context VariableDeclarati
def : referenceNames! : Set(SimpleName) =

context SimpleName
def : definitionl: Declaration =

context TypeDeclaration

def : getFieldDeclaration! : Set(FieldDeclaration) =
self.bodyDeclarations1
->select(ocllsTypeOf(FieldDeclaration)).oclAsType(FieldDeclaration)
>asSet()

context TypeDeclaration

def : getSuperclassTypel : TypeDeclaration =
self.superclassType.oclAsType(SimpleType).name.oclAs Type(SimpleName)
definition].oclAsType(TypeDeclaration)

context TypeDeclaration

def : getSubclassTypes] : Set(TypeDeclaration) =
self.subclassTypes.oclAsType(SimpleType).name.oclAsType(SimpleName)
definition].oclAsType(TypeDeclaration)->asSet()

[3 ©Al] addField 84 2HEGS] HP=AE 7pA 21}
AgzANA Fzea e vd T2y Elel Hojd ¥H
2 Wistd ZRaYe] g N eE WA 18
il addField(newFD, StageComponent)& &3] Agwe u}
Bolg go® MIPxAE wddstd g 2ol A4
il

not(StageComponent.getFieldDeclaration]
->exists(f| f.fragments.name. identifier=newFD.fragments,name.identifier))
and newFD.container!.ocllsUndefined()

F oA 84 fHEYS] AsME HMPxAL False?t
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void addClass(td: TypeDeclaration, pro:Project)

not(pro.hasTDNames(td.name.identifier))
and
td.container.ocllsUndefined()

context ASTNode def : containerl : ASTNode =
if (self=td.container) then pro else self.container endif

context Project def : compilationUnits] : Set(CompilationUnit) =
if (self=pro) then pro.compilationUnits->including(cu.container)
else self.compilationUnits ~ endif

void addMethod(md:MethodDeclaration, td:TypeDeclaration)

not(td.methods
->exists(m | m.isSameSignature(md)))

md.container.ocllsUndefined()

context ASTNode def: containerl:ASTNode =
il (self=md) then td else self.container endif

and context AbstractTypeDeclaration def: bodyDeclarations!:Set(BodyDeclaration) =
if (self=td) then t(l.bodyDcdaratiDns->inc]uding(rnd)
else self.bodyDeclarations endif

void addField(fd:FieldDeclaration, td:TypeDeclaration)

not(td. getFie]dDecIaration

->exists(f | f.fragments.name.identifier=
fd.fragments.name.identifier))

and

fd.container.ocllsUndefined()

context ASTNode def : containerl : ASTNode =
if (self=fd) then td else self.container endif

context AbstractTypeDeclaration def : bodyDeclarations] : Set(BodyDeclaration) =
if (self=td ) then td.bodyDeclarations->including(fd)
else sell.bodyDeclarations  endif

void removeClass(td: TypeDeclaration)

td.rel'erencharncs—>isEmpty()

context ASTNode def : containerl : ASTNode =
if (self=td.container) then null else self.container endif

context Project def : compilationUnits1 : Set(CompilationUnit) =
if (self=td.container.container) then
td.container.container.oclAsType(Project).compilationUnits
->excluding(td. container.oclAsType(CompilationUnit))

else self.compilationUnits endif
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void removeMethod(md:MethodDeclaration)

not(md.isimplementedMethod)

and

md.referenceNames

->forAll(sn | sn.containingBody(sn)=
md.body)

context ASTNode def : container! : ASTNode =
if (self=md) then null else self.container endil

context AbstractTypeDeclaration def : bodyDeclarations] : Set(BodyDeclaration) =
if’ (self=md.container) then

md.container.oclAsType(TypeDeclaration). bodyDeclarations->excluding(md)

else self.bodyDeclarations endif

void removeField(fd:FieldDeclaration)

fd.fragments
->collect(f| [.referenceNames)->isEmpty()

context ASTNode def : containerl : ASTNode =
if' (self=fd) then null else self.container endif

context TypeDeclaration def : bodyDeclarationsl: Set(BodyDeclaration) =
if (self=fd.container) then
fd.container.oclAsType(TypeDeclaration).bodyDeclarations->excluding(fd)
else self.bodyDeclarations endif

t(vdf:VariableDeclarationFragment)

vdf.referenceNames->isEmpty()

context ASTNode def : containerl : ASTNode =
if (self=vdf) then null else self.container endif

context FieldDeclaration def : fragmentsl : Set(VariableDeclatationFragment) =
if’ (self=vdf.container) then

vdf.container.oclAsType(FieldDeclaration). fragmcnts-}cxcluding( vdf)

else selfl.fragments endif

void renameClass(td: TypeDeclaration, tdname:String)

not
(TypeDeclaration.alllnstances()
->exists(t | t.name.identifier=tdname))

context SimpleName def : identifierl : String =

if (self=td.name) or (td.referenceNames->includes(self)) or
(td.getConstructorMethodSNs->includes(self)) then tdname
else sell.identifier endif

void

renameMethod(md:MethodDeclaration, mdname:String)

not(md.constructor) and
not(md.isimplementedMethod) and
not(hasNewnameSameSignature(mdname))

context SimpleName def: identifier! : String =
if (self=md.name) or (md.referenceNames-=>includes(self)) then mdname
clse sell.identifier endif

void renameFieldFragment(vdf:VariableDeclarationFragment, fdname:String)

not(hasNewnameSameFragment(fdname))

context SimpleName def : identifier] : String =
if (self=vdf.name) or (vdl.referenceNames->includes(self)) then vdfname
else sell.identifier endif

void pullUpField(fd:FieldDeclaration)

fd.container.oclAsType(TypeDeclaration)
.superclassType <> null

and
not(hasSameFieldDeclarationInSuperclasses

(fd))

context ASTNode def : containerl : ASTNode =

if (self=fd) then fd.container.oclAsType(TypeDeclaration).superclassType
else if (fd.getSameFieldsInSiblingClass->includes(self)) then null

else self.container endif endif

context TypeDeclaration def : bodyDeclarations1: Set(BodyDeclaration) =
if (self=fd.container.oclAsType(TypeDeclaration).superclassType) then
fd.container.oclAsType(TypeDeclaration).superclassType bodyDeclarations
->including(fd)

else if (self=fd.container) then
fd.container.oclAsType(TypeDeclaration).bodyDeclarations->excluding(fd)
else if (fd.getSameFieldsInSiblingClass

->collect(f| f.container.ocl AsType(TypeDeclaration))->includes(selt))

then self.bodyDeclarations - fd.getSameFieldsInSiblingClass

33
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and

fd.fragments->size() = 1

and
not(fd.modifiers.oclAsType(Modificr)
->exists(m [ m.private=true))

and
fd.modifiers.oclAsType(Modifier)
->exists(m | m.final=true) implies
fd.fragments. initializer->notEmpty()

else sell.bodyDeclarations  endif endif endif

context VariableDeclarationFragment def : referenceNames! : Set(SimpleName) =

if (fd.getSameFieldsInSiblingClass
->includes(self.container.oclAsType(FieldDeclaration)))

then fd.fragments.referenceNames->asSet()->union(self.referenceNames)
else self.referenceNames endif

context SimpleName def : definition]: Declaration =

if (fd.getSameFieldsInSiblingClass->collect(f| f.fragments.referenceNames)
>includes(self)) then fd.fragments->first()

else self.definition endif
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