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class Point{
int x,y;
public int set(int x,int y){
this.x=x; this.y=y;
}
}

class Line{
int pl,p2;
public int set(Point pl,Point p2){
this.pl=pl; this.p2=p2;
}
}

class Display{
public static void update(){
/¥ (D0000) =/
}

}

aspect UpdateSignaling{
pointcut change():
execution(void Point.set(int,int)) ||
execution(void Line.set(Point,Point)) ||

after(): change(){
Display.update();
/* (1) */
}
}
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public class UpdateSignaling {
Line 1; Point p;

public UpdateSignaling(Line 1, Point p){
this.ls = 1s; this.ps
}
/* 00000 %/
public void SetShape(){
Display.update();
/* (1) */
}
/» 0000000 =/
after execution(
public void Line.set(Point,Point))
: call SetShape(); /* (2) */
after execution(
public void Point.set(int,int))
: call SetShape();

= vs;
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xShape Weaving Interface
pointcut set() :
execution(void set(}.));
3 l
Line i

void set(-* -)(."I

Gt

xShape Weaving Interface
pointcut set() :
execution(void set(..));
3

Point

void set(-**

}

AIYFER

xDisplay Weaving Interface
pointcut update() :

execution(void update(..)); ‘

Display i

void update(){

}

Display.update()%Point.set(**),
Line.set (- - - )EATREICHIYIAF.
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3.3 0O4OO0O
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gboooboobooboobobbooboon

ccJava_program
::= (weaving_interface)* weave_statement

weaving_interface
::= (modifier)* "w_interface" identifier
("extends" (identifier)+)?
"{" field_declaration "}"
field_declaration
::= (pointcut_declaration |
import_declaration |
export_declaration) *
pointcut_declaration
::= < same as AspectJ’s pointcut,
class, field and method >

import_declaration

::= "import" advice_declaration ";"
advice_declaration

::= pointcut_name

< same as AspectJ’s advice
and introduce >

export_declaration

::= "export" pointcut_name identifier ";"
pointcut_name

::= < same as AspectJ’s pointcut name >

weave_statement
1= "yeave" "{"
(implement_statement)*
(connect_statement)* "}"
implement_statement
::= "class" identifier "implements"
identifier ("replacing" identifier
"with" identifier)*
("factory" identifier)? ";"
connect_statement
::= "connect" "("
import_name "," export_name ")" ";"
import_name
::= weaving_interface_name "." pointcut_name
export_name
::= weaving_interface_name "." pointcut_name
weaving_interface_name
::= identifier

ccJavaOU0O 0O O0O0OO0D0OO0O0O0OOOOODOOO

U U weaving_interface U weave_statement [ [
ooobOooooOoooooobooooboooo
ooobooOobooOooooooooboooobooo
oooo

ooooboooobobooo ooooooooo
obooboobooboboobobobooobonoo
oooooobooboooooboboboooo
ooboobooooboboooooboo
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w_interface xShape{
pointcut set() : /* (1) =/
execution(void set(int,int)) ||
execution(void set(Point,Point));
import after set(); /* (2) */
}

gognf

O00(2)0000 around0000O000OOOO
oooobooooooobooon

import around set(){
this.proceed(); /* (3) */
import.proceed(); /* (4) */
}

O0000D0000around 000000 AspectJ O
00000obOobOoooooooobooooooo
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ooooo

w_interface xDisplay{
pointcut update() : /* (1) */
execution(void update());
export update(); /% (2) */
}

00000 (1)00uwpdate DO OOOOOOOO
0000000o0oooooo(@)uoooooo
obooobooboobobobobobobooobooo
ooooooboooog

U000Oweave DD OODODOOO0OOOO0DOOO
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000000000000 D0000000 Aspectd
000000 DOOo0DOO0o0DOoOOoOooooooaon
000 Aspect O 0 Point.set(int,int) 0000
O0ccJava OO OO0OO0OOO0O0O0O0O set(int,int)

weave{
/x (1) */
class Point implements xShape;
class Line implements xShape;
class Display implements xDisplay;

/x (2) =/
connect (xDisplay.update, xShape.set);
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class Logging {
public void write(){
/+ O0O0O0O000gd =/
}
}

w_interface xLogging{

xLogging xShape xShape

Point

l ] ]

!
|

LoggingZ 5 A h¥Point, Line7 5 R &
WRIREDEEL THIVIAD.

Logging Line

xDisplay

Display

Display5 R 1= & B8iYsAH [FT N ‘
AL,

03 000b000obooboooooobon

pointcut write() :
execution(void write());
export write();

}

w_interface xDisplay{
pointcut update() :
execution(void update());
export update();
import after update();
}

weave{
class
class
class
class

Point implements xShape;
Line implements xShape;
Display implements xDisplay;
Logging implements xLogging;

connect (xDisplay.update, xShape.set);
connect (xLogging.write, xDisplay.update) ;

4.3 0O0OO0OO0OOOOOOO

420000000000000O0O0O0OC00DOAO0

O0000000000000O0PointO LineOO
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O0weave UOOODOODOODODOODO 30000
oooobooooooboooogoo
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weave{
class
class
class
class

Point implements xShape;
Line implements xShape;
Display implements xDisplay;
Logging implements xLogging;

connect (xLogging.write, xShape.set);

AspectJ OO0 OO0O0O0OODOOCOOOOOODOO
ugououooboaoboboboooooogaooon
ccJavalO0OO00O0OOOO0OOOOOODOOOOOO
goboboobOobooooboboooog

4.4 0U0OO00OOOOOOOOO

ccJava 000000000 OOOOODOOOOO
Oo0oO0oOoOoOoOoOOoOoOoOOoOoOoOOO Aspect) O
gboooboobooboooon

class Point{
/ (DO000000000d) =/
}

class Line{
/ (0000000 0OOoad) =/
}

class Display{
private static boolean lazy=false;

public static void set(boolean lazy){
this.lazy=lazy;
if (!lazy) update();

}

piblic static void update(){
if (llazy) { /* (1) */
/= (O0) =/
}
}
}

aspect UpdateSignaling{
pointcut change():
execution(void *.set(..));

after(): change(){
Display.update();
}
}

000000000000 UpdateSignaling O O
0000 set00000000000000000
00000000000000000000000

0000000000000 00O0Display00ddn
lazy U0 OOO0ODOOOOtrue00OQoQoooOO
O0D000O0000O0 lazyOODO set0O0O0OO
gobboo0obbiddtdbDlazyODOOGOOOO
Display O OD0OO0ODOUOODOODOOOOOO
goo
gogodooobooobbobobboooogod
00000ODisplay.update() OO0 O0OOO0OO
Display.set(false) D0 O ODOODODO 20000
000000000000 UpdateSignaling OO
I I =T~
gooobgobooboobooboooboooon
O00ODisplayl 00O set 00 O0OOODOOOO
ggooogoooooooooobobooooaad
gogoobbbooooobobbbuooooooo
ccJavaO000O0O0O0OODOOOOOOOODOOO
ggoogoobboboboboobobobbooooggd
gogoobobbboooooobbobboooob

/¥ 000000 AspectJOOODOOO =/

w_interface xShapeq{
/* (4.1000000) */
}

w_interface xDisplayf{
/* (4.1000000) =/
}

weave{
class Point implements xShape;
class Line implements xShape;
class Display implements xDisplay;

connect (xDisplay.update, xShape.set);
}

0000000000000 set0O0onooOOO
O00OD00OD00O0OOxShape O Point 0 Line 0 O[O
goooooOOoOoOooOobOOoooooobobooDoo
gooooo0oooo0ooooooooooooo
0000 xshape O OO0D0OOOODOOOOO
O0lazyODOODOODO 200000000000
O000000DODisplay.set D0 DOOOOOOO
gooooo0oooOo0ooooooooooooo
oood

5 00

O00000000O0ccJavaOOOODOOODOO
O0000000OccJavaD OO OO0 Aspectd O
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5.1 AspectJOOOOODO

ccJavad OO0 ccJavaOOOOOOO JavaO O
0000000000 AspectJOOODOOODOOO
oooooooooo

1. ccJavaOOOOOODODO weave DO OO OO0
Joooooobbbbbotooooooooo
Joooooobobobbboooooooooo
Joodoooboboooooon

2. 0 wiinterface 0O OOOODOOOO0ODOOO
ooooooooon

3. wiinterface DO DO OOOOOOOOOODOO
ooooooooboJavadOOOOOO0OODOO
ooooo

4. 0 w_interface DO O Aspect)J OO O OO0
gooooobobbbbbooooooooo
OO0O0D0DOD0ODODOO0O import.proceed() O
this.proceed() 00 IO 0O0OOOOOOO

5.2 DO0O0DOOO

obobooobo41000000D000D00O00O0OO
OO000D0 AspectJOO0O0OOCOOOODODOOOOO

oooo

ccJava 0000000000 O0OOO0ODOCOO
oooooooooooooooooooOboooo
O0000Oxbisplay0000000O0O0O00O0OO
oO000ooooOO0O0O0o0oOoooooObOO0OOOon
000000000 xpoint O0O0O0O00O0O0DO0OOC
oooooo

000 AspectJOOOOOO0O0O0O0O0OOOOO
OooooobooOoooooooooon ceJavalO
AspectJ 00000000000 O0O0O0O0OO

ooooooooooooooooooobooboon
oooooooooooooooooooObOoon
ooboooooooooooooooooObObobn
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0000 getInstance OO OOOOOOOOOO
ooooooooooooooooooobooboo
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O0OO0OO0OOweaveUOOOOOOODOODOOCODOO
ooooooooOoOoOOOOOOOO

/* FileName : DisplayFactory.java */
public class DisplayFactory {
private static Display instance
= new Display();

public static Display getInstance(){
return instance;

}

gboobooboooboboboboboboboon
oooooooooobobobobobooobooo
odoobooooooboooooooboooogo
ooooobooooooboooooooooooon
ooooooobbboooooooboooooooo
Ub00bDO0b0ob0b0bDO0b0ObeforedJafter [
obooooooooooobobobobooobooo
obooooooooooooboboboooboon
O0b00000O0laround0O000O000OO0DOOOO
obobooooboobobobobobobooooo
obooooooobooboboboboboooboon
OO0000ODOO00OD0O0ODO this.proceed()
ooooogo

000000000 ccJavadOO0O0O0O0O0O0OO
OO0 xpoint 000000000000 ODOODOO

/* FileName : xShape.aj */
aspect xPoint {
pointcut onChange() :
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(execution(void *.set(Point,Point))
|| execution(void *.set(int,int)))
&% (within(Point) || within(Line));

Display m_display =
DisplayFactory.getInstance();

void around()
proceed();
m_display.update();
}
}

: onChange () {

6 OO0

6.1 ccJaval AspectJ OO0
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go0oooUoooooOoOoooooooooooon
000000000000 0DO0ODODOO0ccava
O00o000oooooooooooooooon
O00ooooooooooooooooooon
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Oo00DoDooO0oooooooooooooooon
O00000oooooooooooooooon
O00ooooooooooooooooooooon
oo000oo0ooooooooooooooooon
ooooo
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ooooooooooooDoooooooooooon
000000000000 000000 ceJavaOd O
0000oopooooooooooon Aspectd O
O000000D0O0000000000D00 Aspectd
ooooooooo

6.2 AspectJOOO0O0ODOOOODO

2210000AspectJ 000002000000
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obooooooobooboobooboooooooon
gboooooooooooobooboboboobon
oono

7T 0oono

gbo0O000ccJavaODODOOOOOOOODOOO
oood

71 0O0000OOO AOPOOOOOO

000000 AOPODODOODODOODO H.Rajan
00 EOS-U[7]J0IBM O Watson Research Cen-
ter 000000 Hyper/J[13][14]0 S.Chiba O O
GluonJ[4][6) D 00O
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K.Sullivan O O XPI[12]0J.Aldrich O O Open
Module[1l] 0000

Aspect-aware interface(AAIF) 00 0O0OP O OO
gooooboobbbbobbbbobboooogd
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