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Detecting Aspect Interferences based on
the Equivalence of Program Dependence Graphs

KATsuHisA MARUYAMAT! and Taxkasur Hirarf2+1

Aspect-oriented programming supports the idea of separation of concerns.
However, woven aspects sometimes cause unexpected side-effects since they
might interfere with each other. The mechanism described here is capable of
detecting interferences between aspects that will be executed at the same point
in an AspectJ program. This mechanism generates programs derived from any
combination of such conflicting aspects. If some of the dependence graphs of
the generated programs are not isomorphic, interferences could be detected. An
automated tool based on the proposed mechanism can provide a programmer
with information on the detected interference. The paper also shows experi-
mental results with source code in actual software development projects, and
demonstrates its resulting observations on the effectiveness of the tool.
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Fig.1 Conflict and interference between advices.

public class Account {
private int total;
public void setTotal(int t) { total = t; }
public int getTotal() { return total; }
public void calcTotal(List 1) {
total = 0;
for (Iterator it = 1l.iterator(); it.hasNext(); ) {
total = total + (Integer)it.next();
}
}
public aspect Tax {
after (Account ac) :
execution(public void Account.calcTotal(List)) && this(ac) {
double t = ac.getTotal() * 1.05;
ac.setTotal((int)t);
}
}
public aspect Print {
// declare precedence: Print, Tax;
after (Account acc) :
execution(public void Account.calc*(..)) && this(acc) {
System.out.println(acc.getTotal());
}
}
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Fig.2 Example of an interference between advices.
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Fig.3 Advice interference detection based on the equivalence of PDGs.
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Fig.4 Procedure of interference detection in the proposed tool.
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Fig.5 Results produced by the interference detection tool.
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Fig.6 Classes implementing CFGs and their relationships.
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Fig.7 Combination of CFGs.
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Fig.8 Classes implementing PDGs and their relationships.
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Fig.9 PDGs derived from CFGs of the advices shown in Fig. 2.
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01 000000000000 Logd BubbleSortd ShellSort QuickSortO
Table 1 Experimental results of measurements of detection time.

ooo before (LOC = 3) after (LOC = 3) around (LOC = 4)
Log 0000 | #N | #E | 0000 | #N | #E | 0000 | #N | #B
2 5 4 3 5 5 5 5 5 4
3 5 5 4 6 6 6 7 6 6
4 9 6 5 10 7 7 16 7 9
5 39 7 6 41 8 8 83 8 13
6 626 8 7 630 9 9 966 9 18

ooo before (LOC = 12) after (LOC = 12) around (LOC = 13)

BubbleSort-Ar

0000 | #N | #E

0000 | #N | #E

0000 | #N | #E

2 18 25 71 22 26 73 25 26 74

3 85 36 106 98 37 108 103 37 113

4 523 47 141 547 48 143 652 48 155

5 4,544 58 176 4,668 59 178 5,548 59 200

6 49,352 69 211 49,522 70 213 57,682 70 248
ooo before (LOC = 19) after (LOC = 19) around (LOC = 20)

ShellSort-Ar | DO0O | #N | #E | 0000 | #N | #E | 0000 | #N | #E

2 34 33 177 35 34 179 37 34 180

3 195 48 265 202 49 267 228 49 273

4 1,420 63 353 1,444 64 355 1,638 64 370

5 12,282 78 441 12,486 79 443 14,083 79 471

6 123,773 93 529 125,284 94 531 134,288 94 576
ooo before (LOC = 21) after (LOC = 21) around (LOC = 22)

ShellSort-Co | OOOO | #N | #E | 0000 | #N | #E | 0000 | #N | #E

2 39 45 188 41 46 190 46 46 191
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