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public aspect LoggingAspect {

e NOUODODOOODOU
gbobobooobooboobooboobooboobooobg
gboboooooooobobobooooooooobobobo
gbobobobooboobooboobuobobobobooboooboo
0000000000000 00D0O0O00DO0O0OOAspect)J O0DODO
gbooobogooboboboooooobobobobooobooboboon
goooooo

e JOODOODOODO
do00o0d0ooodoooooooooooooOooooooooon
000000000000 000000ooDOoooooOooooon
00000000000 Doo0ododOpublicdOOOOOOO
0000000 callPublicMethod 00000 OO OO Aspectd O
oooDoDoooooooo

public aspect LoggingAspect {
pointcut callPublicMethod : call(public * *(..));

e JOOODOO
gbbobboobbooboobooboobooboobaoboo
gboouoboobobobobooobobobooooobooooon
gbobobboobobooboobuooboobuoobooboobo
gbboboboobooboboobuooboooboobooboo
gobobooboooobobooobobooboooobobooobobon
Aspect] OO OO0OO0OO0O0O0O00O0O0O0O0OODOOOODOOOOO
OObefore() DOOOOOO0OOOOOO0ODOOODOODOOOOODO
O0000000DOOO000ODOOdthisJoinpoint O Aspectd
gboboobooooooooon
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~

public aspect LoggingAspect {
pointcut callPublicMethod : call(public * *(..));
before() : callPublicMethod {
System.out.println(thisJoinPoint.getSignature());
}

}
N J

e JOUODODOOODOO
gboboboobooboobooboobooboobooobo
gboboooooboboboboobobobooooooboooDo
O000000000O0Aspect)J J0O0O0ODODOOOCDOOOOOO

. . N
public class Point {
int x, y;
public int getX(){ return x; }
public int getY(){ return y; }
}
aspect PolarAspect {
// Point 0O0O0O0O0O0O0O PolarFigure OO0
declare parents : Point implements PolarFigure;
// Point 0 O00O00O00O (radius, theta) OO 0O
int Point.radius;
int Point.theta;
// Point 00000 (getRadius(), getTheta()) OO0
public int Point.getRadius(){ return radius; }
public int Point.getTheta(){ return theta; }
}
N J

gbobopooobooobooooboooobobooobobonoon
gobboboobooboobooboobooboobooobooobooboboo
gbobobooobobooboooboooboboooboboboboboooobo
googooboobooobobooo
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1gb0ooooboboobobobooobobooboboooon
O000O00000O0OAspectJ D000 O00OO00OOODOOCODODO

4 D

class Factorial {

int calc(int n){
if(n <= 1) return 1;

return n * calc(n-1);

aspect Factoriallogger {
pointcut callCalc(int n)
call(int Factorial.calc(int)) && args(n);
before(int n) : callCalc(n){
System.out.println("before: calc(" + n + ")");
}

3
N /

callCale 00 OODODOODO calcOOOOOOODODOOOOOOODODO
O000000000Oargs(n) 0 calce 00 0O0OOOOOOOODOOOO
gbobobobooooboboboboooobobobobbon
OU0O0DO0O0O0DDO obliviousness OO OOOOOOOOODOOODO
gboboboobooooboboboboooobobboboobon
gboboboboboooooboboboboboooobobobo
gobbobooooobooboobboobooboobooobooboo
O00000O0O00DOO00D0OO0O00D0D Factorial HODOOOOODO
gboooooboobogn
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e N

class Factorial {
int calc(int n){
if(n <= 1) return 1;
int $1 = n-1;
System.out.println("before: calc(" + $1 + ")");

return n * calc($1);

b
N /

gbobobooobobobooboobbooboboboobobo
O000ooO0oUoobOoOouoboDODn FactorialLogger O D OOOODO
bobooobobooboboobobooboooobooooooo
gboboobooobobobobonoooboboboboooobo
goboobooboobooboooboobooboooboooboooboo
gbobobooboooobobobobooobooooobobooboon
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2.2.3 fragile pointcut problem

fragile pointcut problem OO0 0000000 OOOOOOOOOO0O
O00o000o0o0dooooooooooooooooooooooon
oo ooooooodoonoooouoao
000000000000 00D00O00DbO00D000 fragiledOOOO
ooooooo

000 AspectJ OO DODOODOODOODOODOODODOODO

pointcut selectAccessors()
call(void Buffer.set(Object))
|| call(Object Buffer.get())




020 0O00O00OO00bOoobooon 15

selectAccessors() 00000000 Buffer 0000 accessor 10000
000000000 00000O000DODO0000D0D0O00000OBuffer
UOdd accessor OO OODODDODODOOOUOOUOOOUOOooooOO
bbbt obooooboouoboooo
0000 selectAccessors() 00D O0O0O000 fragile 00000000
000D000DO0O0O0DbObOObUObOODbOn fragileDOOO

pointcut selectAccessors()
call(x setx(..)) || call(x get*x());

000 setting() 0 0000000000000 Oaccessor 00000
0000000000000 000000D0000 setting() 00000
oooooooooooog

fragile pointcut problem 0000000000000 OOOOOOOO
000000000000 0000000000[5) Model-based Pointcut
20000 100000model-based 000000000000 O0OOO
0000 210000 model-based DO ODOOOOOOOOOOODOO
gbooobooobbooboobooboobbooboobooobooo
gbobobobooboobobobooboobuoobbobbobon
O00000000D00D0O0 fragile pointcut problem OO0 OO0 OO
000000 annotation-property O annotation-call [6] 0000000
gbooooooooooooooooboooobogooon

- P P Lagend
paimicuts i E modei-esed poniouls i l apacifiad in teeme of
| |0 captewed join poiet
: 0 uncaptuwed join poit
i

I
%°0% 0% oio" 0%,

021: 00000000000 model-based DO OODOOODO

000 AspectJ OOOO0OOOCDOOOOOCDOOOOOODODOO
O fragile O0O0OO0OOODODOOOOCOODDDOOOOO fragile pointcut
problem DO 0000 DOOOOO0ODOOOOOOODOOOOOOOODO
goboobooboobobooboooboobooboobooboobooboo
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Aspect) OO0 OOOOO0ODOOOOOOOAspectJ DDOODOOOO
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gboooogbobobooboboboobobobooboabo
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gobooboobooboobooboboboboooboobobooboo
O0D0O00000D00D0DO AspectJ DO0DOOOOOOOODODOOOOO
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2.3.1 AJDT

AJDT(AspectJ Development Tools) [1] O Aspect] DOOOOO0O0O
O000000 Eclipse [4 000000000 OAJDT O Aspect OO
gbooopobooboobboobooboobbod

Eclipse

Eclipse 000000000000 OODO (IDE:Integrated Development
EnvironmentO D OO0 O 000000 DO0ODO0ODO0OOOOOOOODOO
O00000O0o0obOOoooOoooOobOoobOooboooOoooboo
0000000000000 00DOO00o0ooOOoooDoobOoooOoooog
OU0D0000D00O EclipseDO0D0ODOOODOOODODOODOODO
O0O0O0O0O0OEcipse OOOOOOOO 41000000
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AspectJ 0000

Eclipse 00 Aspect] 00 0000000000000 AJDTOOO
0000000000 (Aspect)J 0000 )00000O0AspectJ 0000
000000000000 00000O00O00DOO0O0oOOooOoDOooOoDo
gobooooooooodooboobuoboboboboboboooog
0000000000000 000000 MO Aspect Declarationsd O O
0000000000000 D0000D000 MM advised byl 0O OO
gbooboboobobobDbooboobooboboboobDboobDOoobDOoo
O00O0MDeclared OnDOO0O000OOOOOOODOOOOODODOO
00000000 advisesOOODODOOOOOoOoOooOOoOooooon
00000000000 220 AspectJ ODO0OD0OO0O0OOOODO

= 0| [J] Buttonjava 2 =0

2@ Copyright (c) ¥erox Corporation 1998-200
1z
13 package chserver;

ahstrack pointcut scateChanges (Subject

20 14
los kst Eaimse st memssChanges (3] 15+import java.awt.Color;[]
Toeele Breakpoint gerokservers () 20
servers|) .eleme ¥21 class Button extends JButton {
Add Bookmark.. 22 static final Color defawltBackgroundlo.
Add Tas): 23 static final Color defzultForegroundio.
24 static final String defaultText = "cyo
- Show Quick Diff Cirl+Shift+0 b z5
chservers = new
‘Ehlﬂd"_” Line Numbers , 26= Button(Display display)
olding .
= Chserver (Chserw 27 super [) ;
Preferences...

Advises T
Azpectd Tools »

addictionlListener (new ActionlListener
public void actionPerformediiction]

ovelbserver (Obs

35 ohservers. removeElement (obs) »

36 obs.setSubject (null) ; '

37 3 35 i

35 3e dizplay.addToFrame (this) ;
©35° public Vector Subject.getObservers(] { R

40 return chservers: 28

41 T 39= public void click() {

4z 40 }
®a3  private Subject Chserver.subject = nul 41 3

4z

44
145 public void Observer.set3ubject [Subjec’

£13) subject = =

47 i

45
12407 mmhlin Suhiact Shsarvar eerSnhiast 5 0

E Ld )

0 2.2: AspectJ 0000

Aspect] OO0 O0O0O0OODOOO0O0OOOODOOOOODODOOOOOOOO
gbobobooboobobooooboboobobooooboobooboon
gboboobobooboboobobuobobobobobobon
000000000000 00 AspectJ OOOOOOOODODOCOOOO
gboboboobooooboboboboooobobooooboon
000000 AJDTOODOOOOOODODDODOOOOODOOO
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Outline

Outline D0OOCOCOODOOODOOOOOOOOOOOOOOOOO
OO0OO0OOutline00D0O0OO0O0OOO0ODOODOOOOOOODOO 2.3
O Outline O0ODOOOODOOutline 000000 ODODOODOOODOO

R e Y70

1 observer

‘= import declarations

= E}lﬁ‘ SubjectObzerver Protocol
AN stateChanees (Subject)
LT - fter (SLbject)
¥, Subjectobservers
¥y, SubjectaddObzerveriObzerver)
¥y SubjectremoveCbszerver (Dbzerver)
¥, SubjectgetObservers(
Y, Observersubject
By ObserversetSubject(Subject)
¥, ObzervergetSubject(

O 2.3: AJDT Outline

OO0000ODOO0O0O0OO0ODbO0ObOODOo0OO0OO outline0ODOOOOODO
00000000000 O0000000DO0O0utline00O0000OOOODO
gboobobooboobboobuoobobod

Visualizer

Visualizer U0 0000000000000 DOOODOOOOO0OOODO
goooboobobooobobooboobbobooboboobouoboboo
O00o0oooboDOoOo0o0oOoOoooDoO Visualizer Menu OODOODODO
gbobobooooboooboobobooboboboboobobobo
0000000000000 00000O0oDoOO 240 AJDT Visualizer
gbooaboan

U000 Viswalizer DO O OO0O0O0ODOOOODOODOOODOODO
ooboobooboobooboobobooboboooboobobooboo
goboobobooooboboboboooobobooooooboboooan
gbobooooboobobobooboobobobooboboonon
Oobooobodooooboooobo0oDbOoO Visualizer O OODO
gbooobboobuooboboobboobooa
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Cross References

Cross References 0 000000000000 OOOODOOODOODOO
oo oooooo 2500000000000 2.5
doddooboooodooodoouoouoooooooouoooog
O00000ooo0oooooooooooooooooooooon
gododouodooooouoooouon 26000000 ooon
godddobodoodoooogoboooooooooooooon
Oo0d00o000ooooOooooooooooooooooooooo
gooooon

Cross References 0 0000000000000 DOODODOOODOOO
0000000000000 0o0oooooooooooooog
oo oooooobooooooouooon
O0oddoboooooooooooooo 26000000000000
O00d00o0o0ooooo0ooooodoooooooooOoooooo
oo oooobouooooouooon
O0odoooddooddoboooouooooobooooooooon
ogo

2.3.2 ActiveAspect

ActiveAspect[8] OO UML O OOO0OO0O0OO0OOOOOOOOOODOOO
gboboboobobboobooboobooboboobboobooobon
O0D00OActiveAspect 00000000 DOOCOCOCOOO0OODOOCODOO
O ActiveAspect 000000 0ODO0OOOOODOO 10000000
ActiveAspect OO0 0000000 OCOOO00ODODOCOOOOOOOOO
goboboboooobobooboboooooboboooooobooboooan
gboboooooooobooboobobonoooboboobbo
gboobooboobooboobooboboobooboobgn
gobooboooooboboboboooooooobobooooooooboooan
goboobobooboobooboooboobooboboobooobo
0 270 Billing OOOOOOOOOO0OOOO ActiveAspect 000 OO
googn

ActiveAspect 0000000000 DOOOODOODODOOOOOODOO
O0O0000O0000D00000 ActiveAspect 00 1 0000000
gboboboobooooboboboboooboobooboboobon
gboboboboboooooboboboboooooobobobo
O000D0D0OD ActiveAspect 000 O00OOODOOOOOCOOOOOO
gboboboboboboboooboboboobobobooobono
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2% Copyright (o) Xerox Corporation 19968-2002. All rights reserved.[]
13 package cbserver;
15%¥import java.awt.Color;:[]

P21 class Button extends JButton {

static final Color defaunliBackgroundiolor = Color.gray’
static final Color defaultForegroundfolor = Color.bklack:
static final String defauliText = "cycle color™;

Button(Display display) {
super ()
setText (defaultText)
setBackground (defawl tBackgroundol or)
setForeground (defaul tForegroundtol or) ;
addictionlListener (new ActionListener() {
public void actionPerformed (ActionEvent e) {

b
i

(3

@ SubjectObgerver Frotocollmpl

36 display.addToFrame (this) ; &
Problems | Javadoc | Gonsole | Tasks Gall Hierarchy | [ visualiser 53 = 01|82 Visualizer Meru 53 Wy T o0
Visualizer — Aspect. Provider (it to vien) ] ®

'@ '@‘ﬁ‘u‘ %lg‘ @ SubjectObserver Protocol

0 2.4: AJDT Visualizer

Sl ERS

B o> aspect declarations
declare parents: implements Subject
Subjectobzervers
Subject.addObserver (Observer)
SubjectremoveObserver Dbzerver)
SubjecteetObservers ()
ButtangetDatal
& ° Button(Display)
Q new fctionlistener( {.}
@ . actionPerformed{fctionEvent)
=4} method-callfvoid observer. Button.click O}
B & advised by
------ Yy SubjectObserverProtocolafter (Subject): stateChanges.

o
£

FEEES

0 2.5: AJDT Cross References

20
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B[gB~ =0

afteriSubject?
B o advises

=} new fctionListener( [} method-callivoid observer. Button.click ()

Subject.obzervers
(= 5 declared on

@ Button

Q Subject
Subject addObserver (Obzerver)
= o declared on

@ Button

Q Subject
Subject removeObzerver (Dbserver)
o declared on

Q Button

@ Subject
SubjecteetObserversd
o declared on

~

@ Billin
afterReturning
after

O 2.6: AJDT Cross References

© Connection

payer

Timer
@ getTime

Customer
. toralCharge
addCharge

4 callRate()
@ drop()

© call

@ Call{Customer caller, Customer recei. .,
@ hangupiCLskomer o)

© Local

0 2.7

&

@ Local{Customer a, Custame...

© LongDistance

@ LongDistance{Cus:omer a, Custome...

[ calRatel)

ActiveAspect

[t calRater
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O00O000o0ooObOOoO0ooOOoooOoOobOOoooDOobooOOoboOooooboo
O00000000D000000 ActiveAspect 00D O0OODOOODOO
gob00obO0o0obOoobOOobooobobOoooboooooboooboo
00000000000 ActiveAspect 00000000 0ODODOOOODO
O O fragile pointcut problem OO0 OO0 OO0 OO

233 0O0O0OO0OOO

AJDTOOD0OODO00ODO0OOO0DO00DO0OOOOOoOoDOoOooOg
0000000000000 00DO00DO00DO0o0ooooDOoooDOoon
gob0ooboobooboobooboooboobooboooobooboboo
0000000 0O0DOO0dbOOooOoOobOOooOoOOoDOoOobDoOooDOoon
O000D000000D0000D0000 ActiveAspect 0 1 000000
goobobobobobboobuoobooboobUoobUoboboboo
ActiveAspect 00D 00000000000 DOOODOOO0OOO0OO0O
00000 O fragile pointcut problem 00000000 OO0ODO0O
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O00o0oODOo0o0oDOOoO0o0ooooCoOooooboboOog c&y O
Eclipse DO0ODOO0DOO0OODOOODOOOODOODOOOODOOO
gobooogbobobooboboboobobboboobaobo
gboboboboobobooboooobobobobooonboon
goboobooboobooboobooobooobooooobooboboo
gbobobooobooobobobuooboobobonoooobobban
gbooooobobobooobobobooobobooobobon
ODo00C0CO0O0O0000ooooooooooooDoooOockkyY ooooo
gboboboboooobobobobbobooooboboobon
gboogooobooboooboobbooboobobon

c&YOoooooooooooooooooooooooooooo
boboboooboobobooboobooboboboobaobo
gboooboboboobobobobobooboboooboboon
gboboboboobooboboooboobobo 1ob0b0ooboDbo
gbooobobooboobbooboooo

3.1 0000

C&Y OO UMLOOODODOOOOOOOOODODOOOOOOOuUML
ggbooboooobooooooobooboooboobobobooo
Oo00oO00o0ooooooooOoOoooooO0OoDooooooooOog A
00000 BOOOOOOODOOOOOmMOOOO AODOOO BO
gobooboooboobooobooboooboobooooooooo
gooboboooboobobobooboboobobo0 uMLODO
gbobobooboooobobobobooboooobobobon
gobooboboooobooobooboboobooboobooboboo
gbobooboboboboobobooboboobobooon 310
gbogooboobooobooboooboooo
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e N

class Callee {
int field;
void method(){}

class Caller {
Callee obj;
void access(){ obj.field = 1; }
void call(){ obj.method(); }

}
N J
<class>
Caller <class>
obj : Callee Callee
access() : void field : int
call() : void method() : void

U3l 00ooooooooooooooog

gboboooooboboboboboooobobobooboooaon
O00O00OD0O0D0ODOActiveAspect 0 1 0O0O0O0D0OOOOCODOOO
gobogboooooobobobooboobooboobooboo
0000000 ckYy OOoooooopoooooooooooooooo
O0000O0OActiveAspect 00000000 O0ODOOODOOODODOODO
goboobooboobooboobooobooobooooobooboo
000000000 (00000000000 0b00ooD0)00oooo
gbobobobobooboboboboboobobooooboboon
goobooobooboobbooobooboogoboboooobooooboboo
god

3.2 U000

gboboooboboboboooobobobuoboooboboon
ggboobooboobooboobooobooobooooooboboo
gboobooboboboboobobobooobobobonod
gbobopooobobobbooboobooobobobobobon
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O00O0caller DO0O0D0ODOO0OOO0ODOOOOODDO calleeOOO00ODO
000000000000 0000000000 Caller 0O0ODO Callee
gboobboobuoobboobuooboobbodboo

aspect Aspect {
pointcut callMethod() : call(Callee.method());
}

caller U0 O 0O0DO0OO0ODODOOODOO 3200 000000DL0O00DOO
OO0 calleeDDO0O0OO0OO0OO0OOOOOO0O0O 330000000000 DO

<class>
Caller <class>
obj : Callee Callee
access() : void field : int
bkcall() : void method() : void

O32 caller DODOODOODOOOODOODO

<class>
Caller <class>
obj : Callee Callee
access() : void field : int
call() : void method() : void

033 callee0000O0O00OOOOODOO

oobooooOoobooboobogboobooboooboobooboboo
00000000 dEvent-Based Approach 0000000000000
caller 000 0O00OO0OOOOOO O Extension-Based Approach 0 0O
0000 callee 0O0OOD0OOOOOOOOODOOEvent-Based Approach
0 Extension-Based Approach 00000000000 OO0O
000d0o00o0ooooooooooOooOoOoooooDoooono
O00000000 private 0000000000 DOOOOODOODOO
000000000000 00000000 private 0O00O0O0OOODOO
000000000000 000000000 private 00000000
O00000o0o0o0oooooooobooooooooooooogo
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3.2.1 Event-Based Approach

Event-Based Approach 00 0000000000000 OOC0OODO0O
0000000000 bO0o0b00oo0ooOoooooOoDOoooDOoon
0000000000 0D00o0DoU0odooonooonooooagg
O0000000D000000 caller DCOODOODOOODOODOOOOO
000000000000 caller 00000000 O0OOOOOOOOOO
00000000000 000000000000000Ocallee 00O
00D00dod0ooooooooooodoooooooooooooa
0000000000000 O000 Event-Based Approach OO0 OO
oood

Y1 G Ny BV Nl -
VaAa Vi1 bD&ER

)ﬁ _____ EE @i AN

(IR NFA)

RITDRN

034 0000000000000000

3.2.2 Extension-Based Approach

Extension-Based Approach 0000 000000000000O000O0O
000000000000 0000D00000000000000 callee
gooooobouoooououooooooooooooooon
Observer 0 000000 Extension-Based Approach 0 0 O Event-Based
Approach 000000000 Observer 000000 AspectJ 0000
gooooooooooga
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e N

class Line extends Shape {
public void setP1(Point p1){

aspect ObserverAspect {
pointcut change() : call(Shape+.set*x());
after() : change() {
Display.update();
}

+
N J

0000000 change() 00000000 0OShape 000 (OO0 Shape
O00000)0 setter OO0 0O0O00O0O0O0OOOODOOOOOOO
0O Line 0000 Shape OO0OO00O0O0DOOCOOOOOOLneOOdOO
setP1(Point) 0 00 0O ObserverAspect 00000000000 OODO
O setP1(Point) 0000000000 OsetP1(Point) 00 OO0OOOO
setP1(Point) 00 0000000000000 O0O0OOOOOOOOODO
Observer 00000000000 OD0ODOODOOOOOOODOOOODO
gooooooon

3.3 Uuon

gobo1gboboobooboobboobooboobooboo
goboobobooboobooboooboobooboobobooboOo uML OO
gbobopooobobobooboobobobobobobobon
ggoboobooooboobooobooobooboobooooboboo
uboobobooboooo 3sbubuoobuoooobonooboonbog
gbobobooobobobboobooobooboboboobobo
gbooooooooooooooobooooobooboooboobobono
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<class>
Caller <class>
obj : Callee Callee
access() : void field : int
call() : void 7 method() : void
SRV DY Mk
/¥ aAVIRA Y kDER
/
<aspect> )/
Aspect )
callMethod()

U35 0b00bboobuoobooonoboobooonoobooon
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40 OO0

C&Y O Eclipse DOODOODODODOOOOOOODOOOOOOODOD
gob000O00o0ooooooooooooooooooooooDonD Java
Oo0oDOoOoooOooD GluvonJ OOOOODO

4.1 Eclipse UODODOOOOO

OO0D0O0O0O000O0D Eclipse 0000O0DOOODOOECclipse 000
O0db0o0o0obbo0o0o0oouobboUoUUbEddipsegoonoog
Oo0oDOOO00oDOOoOobOo0o0oDbOoO00ooOoOooooOoboOOg Eclipse
O0000CO0O0DCOO0O0Eddipse0000O0OO00OO0OODOOOODOO
O000000 Ecipse 0000 O0O0OD0DO0ODO0ODOODOODODO
oo

4.1.1 0OUO0O0OO0OO0OO

Eclipse OO0 OO0OO0OO0O000O0 Eclipse OOOOOO0OO0OO0OO0OOOOOO
goddootdooouooooooooooboooooooooon
OO0OSWT O Jrace DO O OOOOOOOOOOOODODODOOOO
O0ododdooboooooboooooooooooooooooooao
0000000000000 00000000000000O00OdEclipse
O Eclipse OO0O0O0O0OO0ODO0OODOOOO0OOOOODOODOOOOOOOO
O0000000D00OEclipse 00O 0OOOOOOODODODODO Eclipse
gododobdooouoooouoon

000000 Eclipse 00000 0OODODOOOODODOOOOOOOO
0000000000 Eclipse000000O0O0OOOOOOODOOOO
doobodooobodooooouoobooobooooboooouoao
dodooooooouoooooooobooooooooooooao
O0000000O0plhginxml 00000000 DOOODODODOOOO
gododobdooouoooouoooouoooooon

Eclipse 00000000 0O0OO0O0OOOOOOONONOEclipse 00O
000000000000 Eclipse SDK (Eclipse Software Development
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Kit) 0OD000O0OO0O0O0O0O0O0OOEcpse SDK OO Java OOOOODO
00000000 JDT (Java Development Tools) 000000000
000000 PDE (Plug-in Development Environment) 000 00O

/'/-Ecllpse Platform

workbench New Tool
JFace
New Tool

Team

wWorkspace

New Tool

Platform Runtime

Y
-

0 4.1: Eclipse HOODOOOODO

4.1.2 000000

O0000D00O0O0 Ecdlipse0000000O0D0OOOODOOOOODO
oobooboboobooboobboobobbobooboobogun Eclipse U
gobooboobobooboooboobobooboboobobobooboo
gobooobobobobooooboooboboobobooobooon
gboobobooboboboobobobobooboobobobon
gobooobooogoboooboobbooooboooobooooboo
goboooboobobobobobooobooobobooobooobon
gboooobooboobbobbooboobbooboooo
goboboooooooboboooboboooooboobobobooon
gobooooooboobobooooboboboooooboobooonon
gobobooooobobbooooooobboooooobbboon
EditorPart 10000000 ViewPart DOOOOO00O0ODOOOOOO
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& Java — Eclipse SDK

AZa—)i— }—D Eile Edit MNavigate Search Project Bun  Window Help
ik o) H-0-Q-  BEHFG- SO B £ & Java |
o
(12 Packses E.. 52 .= O)f =S0)fSow. 2 =0
@ Bg T

An outline is not
available.
= Candy(2
(=2 Observer Example for (
IE‘J TestProject
{22 TestProject?

P——
L1~ =]

042 00000000000

OO000O00O00oOO0bOOo0DOOoOoDOoOooOoOoOoOononO EditorPart
gboooooboobooboobon

org.eclipse.ui.editors

Eclipse UODOOUOODOO0OODOODOOOODOOODOODOOOOD
gooooooooooooooon

org.eclipse.ui.editorActions

gboooboboboobobooboboboooonpooboboon
goobooboboooooo Iboooboooogoo

org.eclipse.ui.views

Eclipse D0 O0OO0ODOODOODOOOODOOODOOODOOODOOO
Window OO0 QOQOODOODOODO
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org.eclipse.ui.viewA ctions

ooboobooobooboboboboboboboboooobooobooog
oboooooboooooobobobooooobboooonbon
o000 Ibooooooooon

4.1.3 DUOOO0OO0OOOOO

gbooogbobobooboboobuooobobooobobob
gbobooooboooooboooooboboobobobooboobon
ooooooooogoooobogono

N

<?xml version="1.0" encoding="UTF-8"7>

<7eclipse version="3.2"7>

<plugin>

<extension point="org.eclipse.ui.editors">
<editor class="candy.part.CandyEditor"

filenames="candy.diagram"
id="CandyEditor"
name="CandyEditor"/>

</extension>

</plugin>

)
00000D0000O0ooOoDOo pPDEOOOOOOODOOOOODOOOO
000000000 o0ododoodoooDoooono XMLODOO
00000000000 ooooo 4300000000000ad
0000000bOO0oOOooooooboOOoooobooooooooboooan
000 OverviewdOODOODODODODOODOODOODOO Dependencies
O000OO0D0OO0O0ODependencies 0 00O OO0O0D0OOOOOOODOOO
O0o00O0O0000DoOODOO0000ooOoooooooobOooOoOoan
0000000000000 0D0O0 orgeclipsevi 00D OOO0DOODO
00000000000 bOOoDooOoooooDoobOooooobOooOon
0000O0OO0bOO0OO0DOdoo0bO0obOooooDoooobOoboOooan
00000 Extensions 0000000000000 DOO0ODOOOOO0O
0000000000 bO0obDO0o0oo0obOoDooooOobooooooa
oooooboooood




040 OO 33

(X s

Querview @
General Information Plug-in Gontent
This section describes gereral information sbout this plug- The content of the plug-in is made up of two sectiors:
in

j Dependencies: lists all the plue-ins required on this plug-in's classpath to

This plug-in may define extensions and extension points:

I0: ‘Candy ‘ compile and run.
- . . - o .
Version: h 01 ‘ |2 Buntime: lists the libraries that make up thiz plue=in's runtime.
Matme: ‘Candy Flug-in ‘
Ext
Pravider: [ |

Platform filter: ‘ ._J.Y Extenzions: declares contributions this plug-in makes to the platform

.j Extenzion Points: declares new function points this plug-in adds to the

Activator:  |candy Gandy Activator | [Browse..] Siatiorm

Activate this plug-in when one of its classes is loaded
Testing @
Execution Environments Test this plug-in by launching a separate Eclipse application:
Specify the minimum execution environments required to 0 Launch an Eclipse spplication
run thiz plug=irn
ﬁ& Launch an Eclipse application in Debug mode

Add..

Exporting @

To package and expart the plug—in:
1. Oreanize the plug-in using the Creanize Manifests Wizard
2. Specify what needs to be packaged in the deplovable plug—in on the Build

Configure JRE aszociations.. Configuration page
3. Export the plug=in in a format suitable for deployment using the Export
izar

Update the classpath and the compiler compliance settings

Owerview | Dependencies | Runtime | Extensions | Extension Points | Build | MAMIFESTMF | pluginacml | build properties

043 000000000000000

4.2 GEF

GEF (Graphical Editing Framework) 00 0000000000000
0000000000000 00000000000 org.eclipse.gef OO
0000000000000 0000 GEFOODODOOooooooooo
O000000GEF O MVC(Model-View-Controller) D0 0000000
OO00D0bO0oOooDobOOooooMvCcOOoOODOoDODDOoOOoOoDooooDo
gobboooooboobooboobooboooboboobbobooooon
gogogoboboobbbbodoooooaago

o 100
gobooboboobobobbooboboboobooboonoo
ogoooooobooooobobooogoooooOoO00OUGERF D
00000 Object DODOODOOODOOODOOODOOODOODO
gobooboobobooobooobooo

e 00D
O0000000o00ooooooooooooooooooog
O0D00DO0O00OGEF O00O0O00O org.eclipse.draw2d.IFigure
O0o0oooooooooon
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o JUOODOMO
gboobooboobooboobobbooboobobooboougo
ooooooooO0ooo0O0ob0o0ob00ObO00OGEF ODOODODOO
OO0 EditPart OO OOOOODOOOOCOOO

GEF 00O Eclipse 0O00OOO0OOOO0OO0OOOODOODO IEditorPart O
0000 GraphicalEditor 000000000000 OODOOODOOO
GraphicalEditor 0000000000000 DODOOOO Eclipse 00O
O0000oo0oooooboooooooooooog
GEFOOOODOODOODOODOODOOOOoDOOoDOOoDOOoDOoooooDg
00 EditPart 0O D000 00O0O0O0O0O0O0OEditPart 00000000
000000 (IFigure DO0000D0)00000ODODODOOOOOOOOO
Editbart 00O O O0D0OO0OOOOODOOOOOO
cgLYDODDOOODDOoOooOoOoooOooooooooooooooon
O0000obOo0obOooO0obOo0obOOobOobOoOoobDOoboboooooo
000000000000 0DOO00DOODO0DOOO0oDOOoO0oooOoDoDbOOoO
gobooboboobooboobooobooooobuoobooboboo
O0DO00DbO0O0bO00obO0o0ooOoobOooooboOoooOobooOoboo
0000000000 O00ODOOD0bO00OO0o0oDOoDbOo00ooOoobOoDO
gobooooooooooooooooooogooo

4.3 GluonJ

GluonJ [7,9] 0 Java OO O 0OOOOOOODOOOOOOOODOOODO
O000000000QGlue000O0O0O0OOD0O0ODOOOOO (O00O0QGlue
000)00000000000@Gle0D00OOO0O0OODOOOODOOO
O0000b0DOOO000b0bDbO@RefineddoonooooooOoooOoO
O (D00QRefine 000)000000000O0OOOOOOOOOO
googn

GluonJ ODOOOOOOOOOODOOOO 10 10000DOC00O0OD
O0b000 Pointcut DOODODOOODOOOOOOOODOOODOODOO
QGlue DOO00O Pointcuwt 0000000000 ODODOOOODODOCOO
0000 Pointewt DODOODOODOODOOOODOOOOOOOOOOO
OU0DO00000OPointcut DOODODOOOODODO Pointcut 0 OO Ped U
O0boobobooobo0b0oobo0bo0DbUObOUPointeut O
Pcd OOOOOODOOODOOOOOOOCOOOOO 410000 Gluond
oob4100000000000000O0Pointcut DO OOOODOOO
OO00000Oand,or, not DOOODOOOOOOODOOODOOOOODO
O00000D00D0O000 Before, After, Around OO O0OO0O0O00ODOO
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0 4.1: GluonJ 00000000 DO

gogooooooon gogooobooooood
call(String method) method 000000
gooooobooon
get(String field) field 000000
goooobooooooooo
set(String field) fieldDO0OOOO
gooooboooboooodd
within(String clazz) 0000000 clazz O
goooooboooobooog
within(String method) 0000000 method O
goooobooooooooo
when(String expression) Java OO DO DOOOD expression U
true DO OO0
annotate(String annotation) | annotate 00 00 00O
gogoooobooooo
goooooboooooog
gooooobooon
cflow(String method) method 000000
gooooobooooon

Before, After, Around D0 0000000000000 OODOODOODO
oooooo

GluonJ 00O QRefine 00000000 OODOOODOOODODODOO
O0QRefine 000000000 DOOODOONOGluon O @QRefine 000
0000000000000 0bO0o0boObD@Refine0d0oonooOog
0000000000000 0000000000000o0ooDooog
O00000oooooooDooooooooooooooooooon
O00000b00GuonJ 00000000000 OOOOOOODOO
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e N
0@Glue class LoggingGlue {

// 0000000000000
@Before("{ System.out.println(‘call‘); }")
Pointcut pc = Pcd.call("Point#getX()");

ORefine static class ExPoint extends Point{
int newField = 0; // Point 0O OO newField O0O0O

}
NS /

OO00Gluon OO0 @QGlue DOODODDOOO @GlueOOOOOOOO
OO000O00000000 @GlveODOODOODOOD @GlueOODO
O0O0D0OD000Db0O000D0OD0LLogging OO OOMO Tracing OO
00000000 AlGlueOOOOOOOOOODOODODOOOO

0Glue class AllGlues {
00O @Include Logging glueO;
U 0 @Include Tracing gluel;

}

000 AllGlues 00000000 OO0ODOODOODOOLogging DOOO
OO0 Tracing 000000000 O0OO0OOODODOOO0O Gluond OOOO
0000000000oooooooooon

GluonJ O Javassist [10) 0000000000000 0O0OO0OOOO
00000000000 OOGIuond OO0O0O0O0O0O0OOODODDODODOO
QGlue DODOODOOO0ODOD Gwon OODOODOODDOODOOODOOO
000 GluonOOODOOOODOOOORefineWeaver 000000000
O000000000AdviceWeaver 0000000000 OODOOO
00 AdviceWeaver 0 QGlue 000000 Gluon OOODOOOODOOO
0000000000 CtClass DO OO0OOOODODOOODODOOOO
O000CtClass OO OOO0DOOOO0DOOOODODO GluvonOOOODO
0000000000 000000000000000000000D0O
O0o00d0o0oooooooooon

4.4 UO0O0O0O0O0OO0OO0OOO

C&Y OO Javassist 000000000 OCOOO0OO0OOOOOOOODO
ooobobooooobooooooobooooobooooobobooobo
boboboooboboobooboboboobobobobooonoo
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boboboooboobooboobbobobooboobobobono
gboogpobooboobbooboooo

4.4.1 O0O0O0OOOO

QGluie OO0 DO0OQGue OOOOOOOOOODOOOODOOOODOOO
000000000 GluvonJ OOODOOOO0OODDOOOOOOOODO
ooooockyooooooooooooooooggooooooo
OO0 Javassist 000000000000 DO0OO0OOODOOOODOOOOO
O000@Glue 00O00DOOODOOODOODOODOODOODOOO
gobooboobooboobooboobooboobooobooobooboo
boboooobooboobooobooboobobobooobobobo
gbobopoooboboboobobooboboboboboobobo
gbobobooobobobuoobobobooooobobobod
O0O0D000 @Refine0000O00D0OO0O0OOOOOOOOOODOOO
000000000000 000000000@Include 0000000
gboobuoobooboboboobobobobobobobobod
goog

4.4.2 0OO00O0O0O0OO

cgyoooooooooooooooooooooooooooooo
gbooboooboboobooboobooboboboobooobbooog
000000000000 @QInclude 0O00OO0OO0OOOOODOOODO
oobooooboooooobooboooboubbeGlue DO OoOoO
gbooboboobuooboboobooboobboobooonbooo

goobobbooooobobboooooobobobooooooboobobog
goobobobb 4400000000000 00DO000O000O0DO0OODOO
O0000O0OO000DOO0O0DO @Inclvde00OOOOOOOOODODO
0000 BOOOOODOOODOOODOOOOOOODOOOODOOO A
oopboobooooooooobono cooooboobopoboo
go0oboOooOoOo0oOoOoboOooOoOooboOobooooDboOo AD
000000000000 0DOOO0O0OO0 coooooooooooo
gbobbobooboboboobobobobobuoboboboan
gboboobobooooboobooboboobooboboboobono
gooooo
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<module> _______c;l_ep_er_wc_:l§’i_____l> <module>
C A
depends |===——————-- A depends
I <module>
LB

044 0000000D0ODODODO

4.4.3 0000

0000000000 000000000D00D00d CtBehavior DO OO
O00000C&Y O Javassist 00 000 CtBehavior 0000000
0000000000 DOO00D0O0D0O0DO00Db0D0O0O0O0dOcallee dO
Jooooooooboooooobouoooobooooood

0000000000000 000000000000000ODOO0O00
oodoc&kyY ODOUOOOoDOoooooooooDooooooooooo
C&Y 0DOO00OD0OO Event-Based Approach 0000000 OOODODO
0000000000000 0O0O0O0O0ODODODDODOO0O00O000O0OOOO
0000000000000 000000OO0OdEvent-Based Approach
ddddddoooooooooooooboooooooooboboon
000000000 00000D0000D0O0O0O c&kYOoooooooo
goooooooooooao

44.4 0OU00O0O0OO0OO

ggboobboobooobooobooobooobooooboooobooboo
OO000O000O000000000Gluon 00 @GlueDOODOOODO
gbobobobobobooboboboooboboboboobogon
OooOoOO0O0OC0OOO0O0000ooooooooDooOOOCckY O
OO0 GluonJ OO OOOOOOODOODOOOOOODODOODODO
O0O00000D0 GwonOOOOODOOOOODOODOOOOODO
Gluon JOOODODOOOOOOOODODOOODODOOOODDODOOOO
OoobOOoO0O0obOoOoO0o0oDOOoOoooOOoOob0O0b0GuenJODOOOODO
goooboboobooboooboo
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4.4.5 ODUO0O0OOOOOO

QRefine 000000000 OO0ORefineWeaver 00 OO00OOOODO0O
gboogopobooboobooboooboobooboboobogoo
QRefine 0 O00O0O0ODOOOO0OO0O0O0O0ODOCOOODOOOOOOOODO
boboobooobobobooboboooboboboobobo
googn

4.5 UO0OO0OOoOood

C&Y ODDOO0OO00O0DOO0oOooOoooooooooooobooooon
gboboobobobobobobobooboboboboboobo
gbobooooboboboboobobooobobonoooooon
gobooboooboobooooobooboobooobooooboo
gboboobooboboboobooboboobboboboooboan
gbooobobooboobobooboobobooboobon

4.5.1 OUO0OO0OOOO

3200 AspectJ DODODOOOODODODOODOOO GluonJ OOOOOOO
O0000O0 Before 000000O0OCOOOOOOOGluon OOODO
gbooooooooooooooooooon

@Glue class Aspect {

@Before("{}")

Pointcut callMethod = Pcd.call("Callee#method()");
}

C&Y 00O Aspect, Caller, Callee 0000 00000D0O0O0DOODOO 4.5
ddooodtboooooooouooooboooooououoon
goddoooddoodooooooooboooooooooooao
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interface Shape {
void paint(java.awt.Graphics g);

}
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