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Pattern Description Language
for Identifying Refactoring Opportunities

YUuJ1 MURAMATSU, 2 SHINGO NAKAGAWA, 2 HIROAKI DEGUCHI, 3
TADANORI MIZUNO, TSUYOSHI OHTAt and SANSHIRO SAKAIH

In object oriented programming, the design is very important. However, it is very diffi-
cult to perform the good design. Refactoring is one of the techniques which improve the
program design. Refactoring is to reorganize a program without changing its function. Var-
ious benefits are obtained by refactoring. However, Refactoring is seldom practiced. It is
because identifying refactoring opportunities is difficult. In this paper, the authors propose
the pattern description language for identifying refactoring opportunities. The language has
some methods that describe relationships between classes and inner structures of method so
that characteristics can be specified clearly. Users can describe the patterns by themselves so
that they can specify features of refactoring opportunities in detail. The prototype tool was
implemented and the evaluation experiments were performed. They showed the usefulness of
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this pattern description language.
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2: class * {
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4:  x @method(* Garg) { $field = Qarg; }
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2: class A {
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4
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6
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]
o
[}

: void mi(int c) { ¢
1}
: class B {
int e;
void m2(int f) { e

]
[y
[}

Y https://javacc.dev.java.net/
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Fig.1 Syntax tree of the sample pattern.
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Table 1 Expression ability of the pattern description
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Table 2 The result of detection tests.
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class BranchStatement extends SimpleNode {
public static final int IF = 0;
public static final int SWITCH = 1;

public static final int BLOCK = 6;
private int type;
public void setType(int type) {
this.type = type;
}
public List getBranchStatement() {
List result = new ArrayList();
switch(type) {
case IF:
result.add("if");

case SWITCH:
case BLOCK:

}
return result;
}
¥
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class IfBranchStatement
extends BranchStatement {
public List getBranchStatement() {
List result = new ArrayList();
result.add("if");
return result;
}
}
class SwitchBranchStatement
extends BranchStatement {

}
abstract class BranchStatement {
public abstract List getBranchStatement();
}
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Program ::= { TypeDecl }

TypeDecl ::= ClassDecl | InterfaceDecl

ClassDecl ::= Prefixes ‘class’

ClassSignature ClassBody

InterfaceDecl ::= Prefixes ‘interface’

InterfaceSignature InterfaceBody

Prefixes ::= { Prefix }

Prefix ::= ‘public’ | ‘abstract’ | ‘final’

| ‘private’ | ‘protected’ | ‘static’

ClassSignature ::= Name [ Inheritance ]

[ implementation ]

InterfaceSignature ::= Name

[ InheritanceList ]

Inheritance ::= ‘extends’ Name
Inheritancelist ::= ‘extends’ NamelList
Implementation ::= ‘implements’ NameList
ClassBody ::= ‘{’ { ClassDetail } ‘}’
ClassDetail ::= ClassDecl | FieldDecl

| MethodDecl | ComnstructorDecl

FieldDecl ::= Prefixes TypeName

Name Times °;’

ConstructorDecl ::= Prefixes

ConstructorSignature Times MethodBody

MethodDecl ::= Prefixes MethodSignature

Times MethodBody

MethodSignature ::= TypeName Name

‘(’ [ Params ] ¢)°

ConstructorSignature ::= Name

‘(> [ Params ] ‘)’

MethodBody ::= ¢;’ | ‘{’ Statements ‘}’
Statements ::= { Statement }

Statement ::= BasicStatement

| BlockStatement

BlockStatement ::= AnyStatement

| IfStatement | WhileStatement
| ReturnStatement | Block
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AnyStatement ::= ‘_stmt_’

ReturnStatement ::= ‘return’

IfStatement ::= ‘if’ ‘(’
Times Block

WhileStatement ::= ‘while’ ‘(’
Times Block

Block

[ Name ] ¢;°

[ Name ] )~

::= ‘{’ Statements ‘}’
BasicStatement ::= VarDecl | Expression
::= Reference [ ‘=’ Reference ]

Times ¢;’

Expression
Reference ::= MethodReference

| VarReference
MethodReference
[ NameList ] ¢)’

::= Name

::= Name ‘(’
VarReference
VarDecl

Params ::=

::= TypeName Name Times °;’
¢..7 | TypeNameList
TypeNameList

{ ¢,’ TypeAndName }

TypeAndName

::= TypeAndName

::= TypeName Name Times
NameList ::= Name { ¢,’ Name }
TypeName ::= Name
Name ::= ( ‘%’ | ID | VAR ) Addition
Addition ::= [ > ID1 [ ‘-’ ID ]
::= [‘<’(NUMBER[‘,’ [NUMBER 111°,’
NUMBER ) ‘>’]
VAR ::= (‘@ |‘$’) ID
Ip::=00 {00 | 00 }
NUMBER ::= { 00O }
oooorlooooooooooon
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Table 3 Composing methods.
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Table 4 Moving features between objects.
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Table 5 Organizing data.
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Table 6 Simplifying conditional expression.
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Table 7 Making method calls simpler.
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Table 8 Dealing with generalization.
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Table 9 Big refactorings.
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