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0 2.1: AspectJ OO0 Advice D O

before (PrintStream out) : within(Logger) && target (out)
&& call(void PrintStream.println (..)) {
// 0000000
out.print (”[” + (new Date()) + 7]”);

O00D00O0OOLogger00O0D0OO0OONO PrintStream 0 O OO println
O000000000D00000000000 PrintStream 000000
ooooOoOobooooooooboog

2.1.2.4 Introduction

AspectJ O O O Pointcut & Advice Model OO0 O OO0OO0OOOOO0DO0O
0000000000 00000000D00OClass IntroductionO0 000
O0000000OOpen ClassOOOGOOOOd

0 2.2: AspectJ 000 Introduction O 00

public void Point.draw() {
Graphics.drawOval (...);
}

public void Line.draw() {
Graphics.drawLine (...);
}

O0000000Point000000 Line0D 000000 draw()00O0O
ooooooooon
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2.1.3.1 ODO00O0OO0OO0obOOOoO0oOooaboboodan

goooboooboobooboobboooboobooobooboooo
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O 2.5: AspectJ OO0 O0O0O0DODOOOOOO

public aspect Personnel {
public Date payroll.Sales.getJoinDate() {

}

public Date payroll.SalesDirector.getJoinDate () {

}

after (PayrollBase t)
execution (void payroll..x.printOut())
&& this(t) {
// 0000000000000
t.personnelPrintOut ();

goboooboooobooobooobooboobooboobooooon
O0 Introduction 00O O0O00O0OO0OOOOOOOOOOOCOODOOO
Ob0oboDo0obobooobUobooobdn IntroductionD OO OODOO
oooooooooon

gboooboobooboo booboooboobobboobbOobOoo
gbooboboobobobooobooboboboobooboobon
gbobobobobobooooboboboobooboboboon
0000000 Aspect Weaver 0 000 000000000000000O
gbobobgooboboooboboboboooobobobobon
gooooobooobooboooo

2.1.3.2 0ODO0000O0DOOOOOOOOOO

gulooooOooooooOoOooooOooooooOoooooooo
gbobooboboooboboobobooobooobooooooboon
gboboboboboboooooobobobobobobobonoon
0000000000 AspectJOODOOOOOOOODOO
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026 0000000000000O0CO0O0O AspectJODOOO

public aspect ExecByState {
private int state;

after () : execute(void pointl()) {
if (state = 0) state++;
else state = 0;
}
after () : execute(void pointN()) {
if (state = N—1) ShowMesssage(” complete!!”);
state = 0;
}

00000000 AspectJOODOO0ODOODOOODOOOOOODODOO
gboboboboboboooooobobobobobobobonoon
gobooboboobooboobooboobooboobooobo
gbobobooboooboboboooobobobooboboobooon
googn

pointl1() -> point2() -> ... => pointN(Q)

gbooobooooanbod

2.2 AspectJUO0O0D0O0O0O0OODOOOODOOO

0000000000 AspectJOOOO0ODOOOOODOOOOODODOO
O0000O000O0O000bOOO00bOOOoObOoOOooooPADOOODO
O0000Q0O Joinpoint Model DO PAOOOOODOOOOOOOOOO
gbooboooboobobobobooboobooboooboobbon

2.2.1 Hyper/J

D000000000000000000000000 AspectJ 00O
0000000000000 Hyper/JOODOOOO OO0 Hyper/J OO
Hyperspace Approach[l4] 0000 00000000000000000
oooooooo
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Hyperspace Approach 0000 0000000000000 DOO0O0O
Hyperspace 10 000000000000 Hyperslice(Joinpoint) O O O
00 Concern0 000000000000 DOODODODOOODOOConcern
O0000O00o0oDoO0O0O0O0g HyperModuleOOOODOODOOOOOO
00000000 OHyper/JODOOO0OO0O0O JavaO OO O O OHyperslice
00000 JavalO Package, Class, Method, Field D OO OO O

O0OO0OHyper/JOOODOOOODOOOOOOOOOODRIZTIOO
0000000000000 00O000DO00DO00O000DO00DO000O0
gooooobouoooboobooooooooooooooo

e I00D0ODUIDDODOOUDDOOOOIDDOOODDODOO payroll.*O
oboobooobooooobooooooog

e JJ00UIODODOUDDOOUDOOOOUDODOODODOODODO personnel.™
ubobooobooobooobboobooonbooo

e payroll.*0 personnel.*0 000000 Concern 00 O Feature.Personnel
000 Feature.PayrollO O OO OO

e HyperModuleD OO OO0 Concern0 00000000 0OOOODO
gbobooboboboobdbOnamed 00000000 OO0OOO0O
0000000000000 00000000000000 Oprint()
000000000 joinStrings()0000000O0O0OOOOO
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0 2.7 Hyper/JOODOODODOODODODOOODOOODO

—hyperspace
hyperspace DemoHyperspace
composable class personnel.x;
composable class payroll.x;

—concerns
package personnel : Feature.Personnel
package payroll : Feature.Payroll

—hypermodules
hypermodule PersonnelPayroll
hyperslices:
Feature.Personnel, Feature.Payroll;
relationships:
mergeByName;
override operation Feature.Payroll.name
with operation Feature.Personnel.name;
set summary function for
operation PersonnelPayroll. print
to PersonnelPayroll.joinStrings;
end hypermodule;

2.2.2 Event-based AOP

00000RI320000000 Aspect)J OO DO00OODODOODO
0000000000000 000OEvent-based AOP BlO0O0O0OOO
0000 JAsCo[5] 00O OO 0O Pointcut & Advice Model 0000 00O
Aspect 000 D0OO0D0OOO0OO0ODOOOODOODOODODOOODOODOODOODO
0000000 oooooooooooooobooooooooooon
ooooooooooooooooooooooooooooooon
[10]0

O0000JAsCoOd OO Event-based AOPOOODOOOOOOOOOOO
startJuggling() D 00 00O stopJuggling() 0000000000 OOO
0o0o0o0oooooboooooobooooooboooooooooao
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0 2.8: JAsCo O OO StatefulAspects 0 O O

package test ;

class ExampleLoggerBean {
hook StatefulHook {
StatefulHook (startmethod (.. argsl),

runningmethod (.. args2),
stopmethod (.. args3)) {

start > pl;

pl: execute(startmethod) > p3||p2;

p3: execute (stopmethod) > pl;

p2: execute (runningmethod) > p3||p2;

}

before p2 (){
// do the logging:
System.out.println (7 executing:.”
+ calledmethod .getName() + 7.7
+ calledmethod . getClassName ());

}
}
}

static connector testconnector {
ExampleLoggerBean. StatefulHook hookl =
new ExampleLoggerBean. StatefulHook (
* *.x.startJuggling (%),
k k(%)
x x.x.stopJuggling (%));

23 UOU00Oooobuoobbobobooboboo

gbobooooobooboobobobobooooboobobobo
gbooopoobooboobooonoobg

2.3.1 Josh

Josh2l 00 O0ODDOODO0OOOOO pointeut OO0 DOO0OO0OOOO
0000000000000 OAspectJOO000000O0O0O0O0O0O0O
O00Opointcut UOODOO0OOpoincut OO0 O00OOOODOOOOODOO
Uboooboobooboobnjeinpoint DOODODOO0DOOOOOOO
gooooooobooboboboboboboboboboboboon
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gbobobobuoooobobboooooboobtooooobboooan
gogd

Oo00ob0oo0obo0bodbJeshODOOOOODOUODOO pointecut 0 OO0
JavaODOOODOOOODODOOOOOOOOODOOOOOOOODOD
gboobooboobooobobobobooooboboboboonbDon
joinpoint OO UOOO0OO0OD0U pointcut 00O O0O0OO00OODOO0ODO
gbobogbgboobdobobobuooooboobobobobon
gbooopoobooooogn

O00JeshODOOOODOOOODOOOODODODODOODOO
Oob0ooooo0ooboogboboOod pointewt D000 O0O0D00OODOO0O
gbobooobooooooooboboooboboonooooboobon
ooooooooooogog

2.3.1.1 pointcut 000

JoshOOOpointcutd JavaDO OO OO ODOOOOOODOOOODOO
Uboo00pointcwt OO O0OD00OD0O0D0O0D0OOO0DO0ODOOO0OOO
ggboboobooooooobobooobooboobobooobooobo
000000000 O0DO00OCO0DbDOo0OO0O0Db0O0OD0O00g calODO
gbooobobooboobooobooboobboobogoo

0 2.9: Josh O OO pointcut 0 O O

static boolean simpleCall(MethodCall mc,

String [] args, JoshContext jc) {

// 000000000 args/[0]="Point”,

// args[1]="hello” O0OO

String calleeName = mc.getMethodName ();

String className = mc. getClassName ();

if ( className.equals(args[0]) &&
calleeName.equals (args[1]) )
return true;

else
return false;

pointcut U OO O0O00O0OO03000000O000O0O0O0ODOOOO
Uboboobooobobooboboboob0ooboboiDO joinpoint O OO
00000000000 String0000000O00O0ODOOOO joinpoint
UbobDo0obobobob0obOobob0dbDUpointecut DOOOOODOO
gboobooobobobobooobobobobbooboooboobon
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OO0D000DO0O0D0OO0O0DO0O000 JoshContext OO OOODOOODO
oboooboboobobweave DODOOOOO0ODOOOO0ODOODODOODOO
Ub0o0oobOpointcut OO DOO0OOOO0ODOOOODOOODLODOO
gboobobooobboobogboobbod

24 000 AOPOOO
2.4.1 Joinpoint Model

[IjoooooOooOOoO0OO000OOO0OoOO00OObOOOObODOOOO
OO0O000 Joinpoint Model OO OO OWeave OO DOODOOOOONO
000000 Joinpoint Model DD OO0 ODDO0O0DOODODOOODOOOO

Weave 000000000000 Weave OO OOOOOO ADDOO
00000 BOODOOOOMETADODOOODOODOOOOODODOO
OXO0oooooooooo

A xBxMETA —- X
O0000A, B, XOODODOOOOODoOOoOooooa
(X, Xjp, A, Aip, Agrr, AMon, B, Bip, Berr, Bmob)

gl1l1ooobboobogobooobod

0 2.1: Weave ProcessO O 00O

X Weave 00O OO0

Xip X OO0 joinpointO

A, B oooooooo

Amp,Bip XpOOOOOODOOODOOODOODO

Aprr.Berr | DO0O00 joinpoit 000 0000000000000
Avop,Bvop | OO A, BOOOOOOOOOOOOOOO
META Weave D00 0000000000000

oboooboobobboobooooboobooboognDO Weaver U
gooooooooooooon

e PA - Plugin and Advice Model
OO0 AspectJ 0000000000000 O0O0OOOOOOOOO
O0000o0ooooOooooooDOoodooooooooooo
0000000000 Joinpoint 000000 Pointcut 00000
O0O0000O0OAdvieeOOOOODOODOOOOOOOOO
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e TRAV - Traversals Model

00 DemeterJ[9], DJ[I3] 00000000000 Visitor 000
000000000000000000000000000000
000D0000Visiter 00000000000000000000
0000000 Joinpoint 000 Visitor 000000000000
000000000000000000VisitorD1OOOO0000

COMPOSITOR - Class Composition Model

OO0 Hyper/J[I5, 6|0 0000000000000 O0O0OOO Join-
point DO OD0O0O0OOONO JoinpointO OO OOODOOODODOOO
gooooboooodoooooooobooooooooooon
ooooon

OC - Open Class Model

AspectJ O Introduction 0 00000000 OOOOOOOOOO
Oo0ooooooooodooooooodoooooooooon
000000 Joinpoint 0 OOOO0OOOOOOODOOO Introduction
Ogoooooooooooooouoobooooouooooooooa

0ooboboobDooooooobo00ob0obU0obDOg Weave D OO
gboaboboobooabooan

0220000 WeaveOOOOOOOOOOO

PA TRAV COMPOSITOR OC
oooooo goooo ooo0oO00O0O O0OOooooogo
oood ooo
oooboooo 0Ooboooo Xoooo ooooog
oo ooo
c,m, 000 ¢, fOODO c,m, {000 ocoono cOd
oo
m O signature ¢, f O signa- ¢, m,f0 signa- m O signature
ao ture ture
Agpp ooooooo O0O0ooooo boobbooboobbh Ooooooo
ooo
B 0000000 00000 vis- (=A) ocooood
O itor oo
Bip ooooodoo gOogo (=Am) goooood
ooood
Brrr 0000000 wvisitor 000 (=Agrr) ooooooo
oooad ooooo oood
META | OO oo oo0oooo oo

00000000 em,fO0O0000 class, method, field 0O 00O
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2.4.2 000 Joinpoint Model D OO DOOOOOONO

0000000oOoD0o0oo00oo0ooDoooooooooooog
0000000000 Joinpoint OOODOOO0OOODOOODOODOOOOO
0000000000000 000ooooooooooooooog
00000000000 ODO0O0O00000000000OHHyper/JO
AspectJ 0000000000 DOODOODDOOOOODOOOOODOOOO
O000o0O00oo00Doooooooooooooooooo

O00oooooooooooon Joinpoint Model OO OOODOODO
O000000000D0D000 Joinpoint Model 0 00 0O 0O O O Joinpoint
Model 0O OODOOODOODOOODOOODOODODOOODOOODOODO
00000000000 Joinpoint Model OO DOOOOOODOODODOO
O0000Do000oooooooooooooooooooooog
O00o0000ooooooooooooooooooooooooon
O00ooooooooooon
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[1 30 Juggler: n-Dimensional
Joinpoint Model

000000000000 0000000000003d joinpoint 00O
O00000D0000000O0O00000 n-Dimensional Joinpoint Model
00 O Pointcut & Advice Model 00000000000

000 AspectJ 000000 O On-Dimensional Joinpoint Model O O
000000000 Juggler 0ODODOOOODOO

3.1 0000 Joinpoint [ [0 [

D240 00 PAOOODOOODODOOO0OOOO0OOOOOOO joinpoint
000ooooooooooooooooooooooooooooon
O00ooooooooooooboooooobooooooooooon
0o0ooooooooooooao

0dooooooooooooooobooooooooooooooo
O00000oO0o0oooooooooooooboooooooooooon
O00000000000000 (pointcut) 000000000 (advice)
0000000000000 PAOOOCOOOOOOOOOOOO

000000 Pointcut & Advice Model D0 0 OODOOOODODOO
000000000000 DOOo0Oo0OooDOoOobooOoon Class Com-
position Model 00 OO0 0O0OOO0DODOOOOOOOOOOOODODO
O000000000000D00 joinpeint 000 O00O0ODOOOOOOO
000000000000 jonpeint 00000 OO0OODODOOOOOONO
O Pointcut & Advice Model DO 00O 0O0O0OOO0OOODOOOOOOO
ooon

O0D00O0O0Opointcut 000 adviceO OO OO O OO OO joinpoint O
00000 pointcut 0 adviece DO OO OO0O0OOOOOODO joinpoint O
ooo
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3.1.1 Pointcut OO0 D ODOOOO Joinpoint DO O OODO

3.1.1.1 0OO0O00O0

0000 joinpoint 00000 advieceDOOOUODOOODOOODOOODO
UUOpointcut 000000 joinpoint 0000000000 O0DO0OOODOO
0000000 pointcewt 0000000000 #)00O0O0O0ODODOOODO
joinpoint D OO O0DOOOODOO0DOOOODO0ODN joinpoinOOOOO
oooooooooo

U000 pointcut 0O O OO0

0 3.1: 000 pointcut 0 0O OO

pointcut : JPS'
&O00): JPS x JPS — JPS
[1(0O00): JPS x JPS — JPS

UobOo0obOo0obOon jeinpoint 000 0O00O0O0OOOODOOODOO
U000000 pointcut U0 ODOODOODO

0 3.2: n-Dimensional Joinpoint Model 0 O O O pointcut 0 O O O

—

pointcut : JPS(1)

##(00): JPS(m) x JPS(n) — JPS(m+n)
&0 00): JPS(n) x JPS(n) — JPS(n)
[(CO00): JPS(n) x JPS(n) — JPS(n)

UbooboooooDdjoinpoint U0 OOODO0OOOOOOOODOODO
goooooooooooooooooooooog

# < || < &&
0000000000000 0O0O0Ooo
o (AQ) && B(Q)) ## (CO && D())

o (AQO ## CO) && (BO ## DO))

fJPS : joinpoint 0 O O
$JPS(n) : joinpoint 0 OO0 nOO0ODO
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3.1.1.2 Pointcut 0 0O O

pointcut U O ODOOODO0D0O0O0O0O0ON joinpoint OO0
goboobooobooboboobooboobooboobooobo
gboooboboobooboobboobooboobobon

goDbo0booonDD pointcwt DO OOD0ODOOOOOO

3.1.1.3 00000000000

0000call(void start()) O call(void end()) DO OOOOO
U0 jonpoint OO OOOOOON

call(void start()) ## call(void end())

Opointcut UOODOODOODOO0O0OOO0OO0OO0OODO start() OO
OOobooO0obOo0ooOobobdb0endOQOOODOOOODOODOO
goog

3.1.2 AdviceOODOOODOODO Joinpoint 00O OO0
3.1.2.1 AdviceO OO

Pointcut 00 OO O0ODO joinpoint 0 0O OODODDOOODOODOOOO
000 joinpoint 0000000000 0OOODO adviceOOOOOOO
oo

0000 Class Composition Model D0 000000 O0O0OO0DOOOO
0000000 joinpoint 000000 ODOODO OO Stateful Aspect 0 O
dodoooboooooboooooooouooooooa

3.1.2.2 Advice OO

Pointcut & Advice Model 00O 00O Ojoinpoint 00D OO0OOO0O
O00000000000000000 joinpoint 0000000000
uboooooooooooon

O0O0000Pointcut OO0OODadviceOOOODODDODOOOODODOO
O0000000o0o0O0o0ooOOo0ooOo0oooOoooooooooOO
gooon

O0D000000Oadvicecode DO D DOOOOODODDOODOOODOO
O0O00DOadvicecode DO DOODOODOODOODO
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3.1.2.3 AdviceOODOOODO

2100000000000 0ooooooogon

0 3.1: 0000 Joinpoint 00000000 AdviceOODODO

identical () : class(personnel.x) ## class(payroll.x) {
// 000000000000000
mergeByName ;
override void $2.name() with void $1.name();
summary of String print() {
StringBuffer ret = new StringBuffer ();
for (int i = 0; i < $result.length; ++i)
ret.append($result[i]);
return ret.toString ();

}
}

00000000000000 identical() adviceD 00O O Class Com-
position 10 OODDOOOOOMO$2.name() OO O $1.name() OO O
O0Opersonnel 0000 OpayrolO0O00O0O0OODOOOOODOOO
name() 00000000000 summary of 010000000 joinpoint
O000000 print() 0000000000000 OOOOOOOOO
goboooobooooboooooobooooooogoog

O000C0C0ODODDOOOidentical() advieeD DO OOOO0OOOO
0000000000000 0DO00DO00O0O00D000O00DO0000
ooooooooooogoo

3.1.3 n-Dimensional Joinpoint Model O [ 0O O

O00o0oDoboO pointecewt D00 adviece OO DO OOOOOOOO
U000 joinpoint OO O0O0D0OO0DOOD0OO0OODOOOODOOODOOO
gbooobobooboooboboobooobboobooan

gboooooboooboboobobooobobooboobobonbo
ooboooobooboobooboobooboobooboobo
godg
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3.2 000000000 Jugger

3.2.1 Juggler0 00O

Juggler 000 AspectJOOOO0O0000O0D0DODO Opointcut0 0000
O00b00U00b0oOou0bboUddDpointcut000 adviceOD OO OO OO
0000000000 0000000000000000000dAspectd
0 0O Class Introduction 0 00 00000 OO OO O Class Introduction
U n-Dimensional Joinpoint Model 0 D OO OO OO0 DO O OO O Juggler
O0o0O00ooooooooo

0 3.2: Juggler 000000 (LoggingByStateful Aspect.java)

package st .chimera;

import java.io.x;
import java.util .x;

public aspect LoggingByStatefulAspect {
private PrintWriter out;

public LoggingAspect (Writer out) {
this.out = new PrintWriter (out);

}

private void log(String str) {
out.println(”[” + (new Date()) + "].");

}

pointcut statefulpointcut ()
execution(void Juggler.start ())
## execution(void Juggler.end());

orderd_after () : statefulpointcut () {
log (" juggling.end.” );

00 00O Juggler.start() O Jugglerend) 0000000000000
LogDOOOO0OOOOOJuggler0 00 00OOOO O Qexecution pointeut
000 Oorderd_after adviece 0000000000000 ODOOOODO0O
do0o0o00oooooooooooooooooooa

e execution() pointcut AspectJ O execution() pointcut 0 O O O
J00dd pointcut OO ODODOOODODODOOOOOO Joinpoint
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gbobooobogd

e orderd_after() advice 00 OO0 joinpoint 00000000
joinpoint 0D O0OO00OO0DOOODOOOadvice code O Java O
goooooooooooooo

0ooDoooboooobob0obObOnpointeut 0O 0O advice I O
000000000000 0000O0O0000O000 AspectJOOOO
goog

3.2.2 Pointcut0 OO OO0

Pointcwt 0000000 AspectJ OO DOOOO0OOOOO

3.2.2.1 pointcut_decralation

<modifire> pointcut <identifier>(<formal_parameter_list>)

: <pointcut_expression>;

<modifier> 0 00O0OODOO

e <identifier> pointcut [

<formal_parameter_list> pointcut U [J

e <pointcut_expression> pointcut U

3.2.2.2 pointcut_expression

<pointcut_expression> && <pointcut_expression>
<pointcut_expression> || <pointcut_expression>
<pointcut_expression> ## <pointcut_expression>

I<pointcut_expression>

e <pointcut_expression> pointcut U

3.2.3 AdviceOODOODO

Juggler 01000 AdviceDODO DO OO OO OAspectJ 000 advice code
OJavadODODODOODOOOOadvice plugm OO OO0 OOOO
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3.2.3.1 advice_decralation

<modifire> <identifier>(<formal_parameter_list>)

: <pointcut_expression> {

<advice_code>

<modifier> 0 00O0OOONO
<identifier> advice ] O
<formal_parameter_list> pointcut U [
<pointcut_expression> pointcut U

<advice_code> advice code 0 O 0O advice O OO

3.3 OO

JawvaJOOOOOOODODOOODOOOO Polyglot[12] O OO Javassist
00000 Jugglere DOOOODODOODOOOOO

3.3.1 000O0OO0oOodg

Jugglee OO ODOODOODOODOODOOOOOODOOOOODO

1.

2.

Java(juggler 00 ) O .class(COO000OO0O0)00O0O0O0DOOOO

polyglot framework 00 000000000000 OOOOOOOO
00000000000 java(JavadO O )OO0 0000 Aspect O
oo0oooo

. 00000 java(JavaO D)0 javac0 0000000000 DOOO

Oweaver O O0OOOO0OOO

. Weaver O 0O polyglot framework 0 O O javac 0 O aspect 0 0 OO

gooboobogoo

00000000 Javassist 00000000 ODO O joinpoint U O

gooooo

. Aspect OO pointcut 00000000000 OOCOOOOOOO

0000 joinpoint 10000000 joinpoint 1000000

Aspect 00 adviece D0 O0D0O00D0OO0ODOOODOODO pointeut
O00D00 joinpoint OO OOOJavassist OO ODOOOOOO0O
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- - ;:E /
Jjava(jugglerg§ i) ClassE% &
Aspect® 4> B

.class

polyglot java(javas ig)

weaver
javassist

nggler

WeavelLI#

033 000o00o0o

3.3.2 Polyglot

Polyglot D OO Java OO O ODOOOOOOODODOOOOODODO
gbooooooooooooooooooooooon Javadgnog
gobodbOoJavalOOOODOODOOOOOOOODpolyglot OO Java
gboboboboobobobobbobooooboboboboon
gboooboan

1. 000000 JFlexOOODOOOOOODO
2.000000000000000D0ODOODODOODOD
3. Java0 000000 PPGOOOOODODOOODOOODDOOOOO

4. 000000 00DO VistorDOOOOOOOoOoOooooooo
gobooboooboooo
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3.3.3 Javassist

Javassist[IL17) D00 0000000000000 0OOOOOOOOO
OO0OJuggler D0 OJavassist OO0 OO 0O0O0O000OOOODOOOOO
Ubb0d0Oweave DO OOOO

O0007pPoint”’00000000O00ODOODOODOODOODOODOPointO
00O CtClass(compile-time Class) 0 0000000000

ClassPool pool = ClassPool.getDefault ();
CtClass ctpoint = pool.get(”Point”);

00 CtClass 0000000000 ODOOOOOOOODODOOOO
gbboogobuooboaobboobooab

O 3.3: CtClassO OO OOODO

gooon gd

CtConstructor[] getConstructors(void) | 0000000000
CtField[] getFields(void) oooooooo
CtMethod[] getMethods(void) o0o0ooood

int getModifires(void) 000000

String getName(void) O0o0oooo
CtClass getSuperClass(void) ooooooo

void addField(CtField f) t00oo00ooo0
void addMethod(CtMethod m) md000000000

0000 CtConstructor, CtField, CtMethod DO D0 O0O0O00OO0O0O
0dd0o0oDoooOooo0o0d0d000oooDoooOoooo0oooon G-
Constructor, CtMethod DD 00000000 O0OOOOOOOODOODOO
O0o0oooooooooo
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0 3.4: CtBehavior OO QOO QOO

36

googd

un

void insertBefore(String src)

googooo

gobooogooodseetdd

void insertAfter(String src)

gboooaoo

gooooobooodsrcedd

void setBody(String src)

oooon

oooooobodsec0boon

void instrument(ExprEditor editor)

O00 editor OO OO0

000 instrument()0000000000000000O0O0O0O0OOO
O0O0000D0DDOCDOOExprEditor OO0 O0OOO0DOOOCOCODODOO
000000000 ExprEditor 000000000000 Dinstrument()
gooooboooooobcooooboboobooboooooboobooooo
OOExprEditor OO OOOOO0ODOOOOOOODOOOO

O 3.5: ExprEditor 0000000

gboogno

g

void edit(Cast c)

gogdoobooooooooon
gooooo

void edit(FieldAccess f)

gboboooobooboboon
oooooooo

void edit(Handler h)

ggooobboogooon
gbooooo

void edit(Instanceof i)

instanceof O 0 OO OOOOO
oooooa

void edit(MethodCall m)

uugbboobooogooaoaon
goooooo

void edit(NewArray a)

gboooboooobooboon
ooood

void edit(NewExpr e)

gooooboboogoooon
goooboo

O00000OO000DODDOOOO000 MethodCall, FieldAccess 00O
gbooooooooooooooooooo
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3.34 PluginOOOOOoooon

000000000 On-Dimensional Joinpoint Model 0 O 0 O O point-
cutd adviee OO0 O OO0 OO0ODOOOOOOOJuggler 0000000
pointcut 000 adviece OO0 OO OO000O0DOO0O0ODOOOODOOOOOO
00 O pointcut 0 adviee OO OO OO0 OO O PluginRegister 0 0 O 0O
000000000 Juggler 00 O0O0ODO0O0OODO

O 3.4: PluginRegister OO ODOOOODO

package juggler .weaver;

public interface PluginRegister {
/,/ 0000000000000000 Juggler
void regist (PluginManager loader);

}

PluginManager 0 0000000000000 O0OOOOODOOOO
O000000D0regist() 000000000000 OODOOOJuggler
gboogobobooboobooobooboobboon

e public void addPointcutPlugin(PointcutPlugin pointcut);
pointcut 0 00 00O PointcutPlugin 000000000

e public void addAdvicePlugin(AdvicePlugin advice);
advice 000000 AdvicePlugin 000000000

gbobodgbooobooon

035000000000

package juggler.builtin.advice;

import juggler.weaver.PluginManager;
import juggler.weaver.PluginRegister;

public class BuiltinAdviceRegister
implements PluginRegister {
public void regist (PluginManager loader) {
// Before 000 Advice O AdvicePlugin 000
loader.addAdvicePlugin (new Before ());
loader.addAdvicePlugin (new After ());




© 0w 9 O ks W N =

e e N e e =
o 9 o o A W N = O

0 30 Juggler: n-Dimensional Joinpoint Model 38

3.3.5 PointcutO 0O 0O

Pointcwt 00000000000 ODOODOODOODOODODLOOO

0 3.6: Pointcut Plugin OO0 ODOOOOO0O

package juggler .weaver;
import java.util.List;

import juggler.PointcutArgument ;
import juggler.exception.PointcutException;
import juggler.joinpoint.Joinpoint;

public interface PointcutPlugin {
/xx pointcut 000000 =/
String name();

/xx 00000 joinpoint 0O0ODOO x/
void eval (List<Joinpoint> contexts,
PointcutResult result, String][] args,
PointcutArgument [] pointcutArgs)
throws PointcutException;

name() 00 0000000000000 O0O0OODOOOODO pointcut-
primitive 00000000000 Oeval()DO0OO0O0OOOOODOO
oon

e contexts
0000000 joinpoint 00O OO Joinpoint 0 00 O00OOOOO
0000 joinpoint 00000 0O0O0OOOOOOOODOOOOOO
oooooooo

o result
00000 joinpoint OO0 0OO00D0O0ODODODODODODODOOOO
eval ) DO 000 contexts 000000000 result 000 BitSet
ogoooooobooooog

® args
U0 pointcut U0 O OOO0OD0OOO0DOOOO
<pointcut-primitive>(<pointcut-parameter-1list>)
U000 <pointcut-parameter-list>
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e pointcutArgs
pointcut U O OO OOODOODOODOODODO
pointcut <identifier>(<formal-parameter-1list>) : ... ;
U0 00U0<formal-parameter-list>

Juggler 000 DO0D0O0ODOOODO0OOOOO joinpoint O Pointcut-
Plugin 00000000 D0OOO0O0O0OOOODOOOODOOOOODOOO
Joinpoint 0O OO OO0

3.3.6 AdviceO OO

AdvieceOOOOOODODOOCOOOOOOOODODOCOOOOO

0 3.7: Advice Plugin 000000000

package juggler.weaver;
import java.util.List;

import juggler.AdviceArgument;
import juggler.exception.AdviceException;
import juggler.joinpoint.Joinpoint;

public interface AdvicePlugin {
/xx advice 000000 =/
String name();

/xx advice 000000 =/
void process(List<Joinpoint> contexts ,
PointcutResult [] results, String adviceCode,
AdviceArgument [] adviceArgs)
throws AdviceException;

name() 00 0000000000000 O0O0OOOOOOO pointcut-
primitive 0000000000 Oprocess() 000000000000
good

e contexts
0000000 joinpoint DO OO0 Joinpoint D OO OOODOOO
0oo0joinpoint 000D OOD0OO0OOOOOOOOODODODODOO
ogooooooo
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e results
pointcut OO OO0 OO OPointcut DO OO OO OOOMO joinpoint
0000000000000 D00Opointcutd 0 OOONO results O
googd

e adviceColde
<advice-code>UU U OO OOOODOO

e adviceArgs
adviceOOOOOOOOODOOODOOOO
<advice-name>(<formal-parameter-list>) : ... ;
00O 00 <formal-parameter-list>
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4.1 0OO0OO0OO0O0OO

PI37000000000000000000000000 Advice
Plugin 0000000 0ORZZI0 Juggler 0000000000000

O 4.1: Juggler UOODOOOODOO

public aspect PersonnelPayroll {
composition ()
class(personnel.x) ## class(payroll.x) {
mergeByName;
override void $2.name() with void $1.name();
String $composed.toString () {
StringBuffer ret = new StringBuffer ();
for (int i = 0; i < S$result.length; ++i)
ret .append(Sresult [i]);
return ret.toString ();

}
}
}

000000 composition advice DO OOODOOODOOOO compo-
sition advice 0 O advicecode U0 OO0 DO0O0ODOOOOOOOODOODO
Hyper/JOOODOOOOOOODO

mergeByName 00000000000 000O0DO0OOOODOOODO
gbobooboboobooooboboobobobobooooooobooon
Uboboboboboo0oobobobobo0o0obuobOobOn joinpoint
gboboboooboboobobboboooobobobooboobon
gboogooobooboonooboobooon

override void $2.name() with void $1.name() 00000 Oname()
000000000000 mergeByNameOO DO OO OOODO joinpoint
0 name() 00000 joinpoint 0 name() 0000000000000
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gbboooooobbooooooboboooobboobbooooan
gboboooobooboboobobobobbobobooooobon
googooobooboooboobooobooboon

String$composed.toString() { ... } 00000000000 toString()
gboobooobobobuoooobobbobuoboobobobon
0000000000000 00000000000000 0 $composed
gboooobooboobooon

4.2 U00O0O0OO0OO0O0OQObObOUoOoOoooon

EI32000000000000000000000D0000DO0O0O
O Advice Plugin DO OGQOQOQOOOQ

042 Juggler OOOO0DOOODOOOODOODOOODO

public aspect ExampleLoggerBean {
stateful ()

execution(x x..x.startJuggling (..))
## execution(x *..x(..))
## execution (x x..x.stopJuggling (..)) {

before $2 {

System.out.println (”execution:.”

+ thisJoinpoint.toString ());

00000 Ostateful adviceD OO OO OO O OO O stateful advice O
O0pointcut DO DO OOO0O0 joinpoint 100000 ODODODOOOOO
O000000O0O0OOadvicecodeDOOODODOOOOOOOOOOO
00000000 OstartJuggling() O stopJugeling() D0 0000000
O000odoooooooooooooooon

0000ddooooDoooooooon jonpeint 00O0O0O0OOOO
0o0o0000oon joinpoint 00O 0O0O0OOOOOOOODOONO
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30
31
32
33
34
35
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4.3 U0O0LOO0OOOoOoLobObbobooooobooon

Open Class 0 0 0 O intertype() Advice Plugin 00 0 00 00O O Ob-
server 000000 pointcut OO0 000000 OOOOOO

0 4.3: Juggler 000 Observer 00 00O

public aspect PointObserable extends ObservableAspect {
public pointcut observable ()
class (Point );
public pointcut subjectChange ()
call(void Point.setLocation (int, int));

}

public abstract aspect ObservableAspect {
public abstract pointcut observable ();
public abstract pointcut subjectChange ();

after (Observable observable) returning
subjectChange () && target (observable) {
observable.notifyObservers ();

}

intertype () : observable() {
implements Observable;

private List observers = new ArrayList ();

public void addObserver (Observer observer) {
observers.add(observer );

}

private void notifyObservers () {
Iterator itr = observers.iterator ();
while (itr.hasNext()) {
Observer observer = (Observer)itr.next ();
observer.update ();

O 00O Ointertype advice U D DO DO ODOOOODOOODOOODO Javal
O0ooooooDoooooobobDOOpointcut 000D OOOOOODO
goobooOoobooOooooOoboOoOooboooobboOooobooOooooo
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00000 pointcut O 0 O pointcut 0 0 0 0 O O O ObjservableAspect
O000OWeave OO ODDOOD0OO0ODODOOODODOOODODOOO
ooono
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OOoboOO0OO0Juggler 00O OOOOOODOODOOOO

5.1 JUOoO0ooon

Juggler 00 O00O0O0O0DOOCOOO0ODOOODOOODOOODOOOOO
O0JavaDD0O0OO0O0ODO javacO AspectJ 00000000 ajed OO
Polyglot 00000 AspectJ OO DODODOOD0ODO abcOODDODODODODO Java
Ooooobopooo0oOooOopoOoOoooboOoOoO0OooU0ooobobbooOooo
00000000 00O0DO00o00odoDooooooogooDoooo
Juggler OO OOO0OOODO

oooOoO00obOoOoooooboobobooo

e [0 0: PureTLS Toolkits

e JODODO: 1270

e O0: O 180000

e joinpoint [ : 6384 O

e JOODOO: OO 10520
oooooooooooooooooon
e CPU: Pentium4 2.6GHz

e Memory: 1GB

e OS: WindowsXP SP2

e JavaSDK: 5.0

gobodbooobboobodobibd msd
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g s1: 0000000

oooono juggler javac  ajc abc
oooooono | 18601 2972 4443 23101f
OOoooooo | 19019 5317 N/A

javac000 2jc 000000 500000000000000000
0000 weaver 00 0000000000000000O00000O00O
000 polyglot 00000000000 0000O0O000 polyglot 00
00000000 AspectJ 00000000 abe0 000000000
oooQ

000000 polyglot 000000 Ojavac0 00000000 O Javas
sist 000 weaver 1000 00000000000000000000
ooo

e polyglot 00 : 9047ms
e javac [J: 3313ms

e javassist U : 1390ms

gbobboboboobooooooooooooooooboooooDo

fOoDoooooooo (COoooooooooooon)
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0000000000 Joinpoint 000 DOO00OODOOOODOOOOO
0 O n-Dimensional Joinpoint Model O 0 00 0 O O O O O n-Dimensional
Joinpoint Model O O Opointcut 000000000 OO OO O Ojoinpoint
0000000000000 00DO00D00D0OadviceDODOOODODOO
0000000000000 000DODOO000O00DO00O00DO0O00O0
goo0oooooooooooooo

6.1 UOOOO

adivee OO O OOjoinpoint 00000000000 OODOOODOOO
U000 advieceOODODODOOOOODOODOOOODOODOODOO
pointcut 000D 000000000 OO0ODOOODOOOODOOODOOOD0
gboooboboobooboobbooboobbon
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chimera@wing /usr/local/bin
$ juggler
OO0 : juggler <options> <source files>
gbobooooboooooooooooooo
-verbose
gobooboooboooboobooo
-classpath <path>
gobogbooobbooboobooobooboon
-cp <path>
gbobobobobobobobobobobo
-sourcepath <path>
goboobooobooobooboonboo
-pluginpath <path>
gobooobooobbooboooboooon
-plugin <classname>
gbobobobooboooooon
-d <directory>
gobooboobobooboooboobooonoon
-encoding <encoding>
goboodoboooboboobooobbooobooobooon
-version
gobooaoo
-help
gobooboooobooooo

-
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