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Building Concern Graph Based on Program Slicing

DAISUKE KAMEDAT and MUNEHIRO TAKIMOTOft

Aspect oriented programming (AOP) makes it possible to modularize scattered concern code
of a system. Such modularizing can be achieved by not only designing based on AOP but also
refactoring existing programs. We propose the refactoring system which supports extracting
crosscutting concerns of a system as aspects. Such aspects can easily be detected using the
concern graph representation, which abstracts the implementation details of a concern and
makes explicit the relation-ships between different parts of the concern. The abstraction used
in a concern graph can be inexpensively and obviously mapped to corresponding source code.
However, concern graph is manually built, so software developers must check whole a program
in detail to build it. Our system semi-automatically generates the concern graph including
a specific concern using program slicing technique. Since program slicing can extract the
parts of a program that affect the values computed at some point of interest as a program
slice, it enables primer concern graph to be easily refined by combining developer’s knowledge
acquired on the primer concern graph with slice for relevant points based on the knowledge.
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Fig.1 An example of Concern Graph.
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Maint) {
A al = new at);
A a2 = new B();
A a3 = al.mt a2 );
)
class A {
mia o) {
Statementl;
return o;
)
)
9 class B extends A
10 mia o) {
11 Statement2;
12 return o;
) —
) R

02 00000
Fig.2 Sample of type identification.
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Maint) {
A al = new At);
B a2 = new B();
al.mt a2z );
)
class A {
mia o) {
int a = o.data;
return a;
)
)
class B {
int data;

)
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Fig.3 Sample of context.
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1 class Logging {
2 public writeLog(String logMessage) { QethodChecker (C)
3 System.out.printlnt"log: " + logMessage); R N
g

)
]
4 class ErrorLogging extends Logging {
5 public writeLog(String logMessage) {
6 System.out.printlnt"Error: " + logMessage);

)

]
7 class MethodChecker {
8 Logging logging;

9 public isThereMethod(Object obj, String methodName) {
10 logging = new Loggingl);
11 Class classObject = obj.getClass();
12 boolean isThere = checkMethod [classObject, methodWame);
13 ift isThere == false ) {
14 logging = new ErrorLoggingt);
15 logging.writelogt classObject.getNamef) + "."
+ methodMame + "t) is not fount.");

)

16 logging.writeLog! result );

17 return isThere;

04 OO0OD0OOOO
Fig.4 Sample code.
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Fig.5 Example of slicing.

declares
logging (F) =aTls
reads
rites /o~ creates b
part-of isThereMethod() (M) [ all-of Errorlogging (C)

P all-of writeLog() (M)

all-of Logging (C)
Epart-of MethodChecker (C) a1l-of writeLog() (M)

declares superclass

calls
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Fig.6 Example of converting slice to Concern Graph.
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Graph in EIRC.
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Fig.7 Concern Graph about Message created by our technique.
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Fig.8 Graph which compared FEAT with this method.
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Fig.9 The method contained only in this technique and one side of FEAT.
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