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Approach to pointcut definition based on conceptual model
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Abstract: This paper proposed a visual approach to pointcut definition to tackle the fragile pointcut problem of aspect-
oriented programming. The pointcut definition was based on a conceptual model not directly on how the base program was
structured, which had effectively decoupled the pointcuts from the base program’s structure. Therefore, it improved the
robustness of the pointcut. The conceptual model was, as an abstraction of the Aspect] pointcut descriptor, achieved through
extending the UML meta-model elements. Therefore, it was called pointcut model. The Rational Rose was also extended, so

as to support the pointcut model and automatically generate the aspect skeleton code from the model.
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class Client{

// calls methods of Point and Line class

}
interface Shapef

public moveBy(int dx, int dy)

}

class Point implements Shape{
int x, y;
public int getX() { return x; }
public int getY() { return y; }
public void setX(int x) { this. x =x; }
public void setY(int y) {this.y =y; }
public void moveBy(int dx, int dy) {

x+=dx; y+=dy;

}

}

class Line implements Shape({
private Point pl, p2;
public Point getP1( ) {return pl};

public Point getP2( ) {return p2};

public void moveBy(int dx, int dy) {
pl.x+=dx; pl.y+=dy;
p2.x+=dx; p2.y+=dy;

}

}
aspect UpdateSignaling{

Pointcut change( ):
call( void Point. setX( int) )
|| call( void Point. setY( int) )
|| call( void Shape. moveBy(int, int));
after( ) returning: change( ) {
Display. update( ) ;
}
}
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public void moveBy(int dx, int dy) {
pl. setX (pl. getX() +dx);
pl.setY (pl. getY() +dy);
p2. setX (p2. getX() +dx);
p2. setY(p2. getY() +dy);}
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after( ) returning :
change( ) &&! cflowbelow( change( ) ) {
Display. update( ) ;

}

X advice A& ILEAEZR X — 2K ¥ Point. setX () Al
Point. setY ( ) {9 o {HH F I change () A5 5 F# b
R, BRI, 33 U] R A RE AR R 52 S5 ) A, SR B R 7 i B e 4
RICECSE IR EXET R

A SCH PR T U0 R R 58 SOTEE AR R IR, 2 A
SCHYREAE, Client RR— MR IRAITERE , MR LT JIAHF
A Point Fl Line 2§, 3% B F {1/ 3€.0> Client 24X} Point, Line
BREH TR, I 22 PR T X R P R IR B R BRI A . 2T LA B
SIRT, A SCRYER AN 3 7R B U] s A A

()

Move

<<Pattern>> * set*(int)
<<Pattern>> * moveBy(int, int)

l

change Shape

<<within>> UI <<Enum>> Point
<<call>> Move <<Enum>> Line
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aspect  {

<define aspect fields here>
private String...
private String...

<Pointcut Expression>
pointcut change( ): within[Client]
&&( call(* set*(int)] || call* moveBy(int, int})] : .
&&[target{Point}|jtarget(Line]);

<Aspect Advice>
before( J:change( }{
<advice code here>

after[ J:change( }{
<advice code here>

}
} Ak
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