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class Car {
void start() {
Log.print("start");

class Bike {
void start() {
Log.print("start");

}
}
class Log {
static void print(String msg) {
System.out.println(msg) ;
}
}

Car00O0O0O BikeODOODOOOODOOODODODOOODODOODODOD
OOoooboooooobooboo CaODOOOOOODOOODODO
OO00000 CaxDOD0O0ODOODOODOODOODODODODODOODODO
gbobobobbbuuouooooooobobbbbboooooooobn
O CalU0OD0OBikeODODOODOODDODOOODDOODOOOODODODO
OO000 LogODOODOOOOODOOODOOOOODOODOCar, BikeO O
gogobbbobbbbdodoog 2b0b00ddoooooooon
goobbbbbobbbooobbbouotouooooooooobn
goobbbbbbuoudgoooobobobbbbooduooooon
O0o00dbb0LegO0ODOOOODOODODOOODODOODDO
gbobobbooogobbboooobbobboooooooo
gobbobbboboboooooooobbbbbbdooooooonon
gobogbbooggbbogobbooobbooobobooogon
gbobgbobbobboboobuoobboboobuagbogan
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O00000OD0O00D0Java00O00DOOO AspectJ OOO0DODOOOO
OooboobobOoboboboboboooooono JawvadOOoogoono
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OooboobobOobobobobbgb Jawvadogoooooooono
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OO00000000DOD0ODO AspectJOOODOODDOODOODODOO
gobooodgo

Introduction

AspectJ] 00000000 OODOOODOOODODOODOOOODO
introductionJ 0 0000000000 O0O0O0O0O0OOOOOO0OOOO
gbogoboboobuodgboogbooboboobuogoooboon
OO00000D0000O0 introduction0 OO OO O

gboooboooobod

(0 1) private int Point.newfield;
(O 2) public void Point.getX() {

return Xx;
}
(O 3) public Point.new(String s) {
super(s);
initialize(Q);
}

(O 4) declare parents : Point extends SuperPoint;

(O 5) declare parents :
Point implements java.io.Serializable;

(O 6) static final double Point.PI = 3.14;

(O 7) public String (Point || Line || Square).getName() {
return name;

}

000000 AspectJ 000000 COCOOO0O0O0O0O0O00OO0O((O1)O
Point 00O 0O privated int D0 newfield DO OOO0O0OO0OO0OO0O0OOO0O
(0 2)0 Point 00 00O publicO voidO O getX()OOOOOOOOOO
O000(0 3)0 Point 00 00 publicO String0 00000000000
00000000000000000(@2)00000000ooooo0o
OO0000xOO00O00O0O000D0Poit0O0O0O0OO0OO0DOODOODOO
O000D0000D0 Ppoit OOO0O xOOOOOODOOODODOOOOO
0000000000 (03)0000 initialize() 0 000000 O OPoint
000000000000 bO0dDooooooooooooooooo
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000000 (04)0 Point 0000 SuperPoint 000 O0O0O0O00O0O0OO
(0 5)0 Point 0000 java.o.Serializable 0000000000000
oooooboboooboboobbuooobobooobbooooogry
gogobbbbbbbuudgoooobbbbboooooooonbn
gogobbbobbobbodoooooooobootooooooon
goobbbbbbuoooooboobbbbboodoooooobn
oboobooboooobooyoboboooboobooboboobog
gbobobobbugboboboboobboboobuooboobodn
0000000000000 00O00oooO(@e)00D0OoOOOOn
gbbodgbboodgobbooobboobbboobbbooogbn
O000’|)/00000000000 (07000 ooooo0oooooo
goobbbbuooooooobbbbbbboboooooooobn
00D name0 D 0OO0OOOO0OO0OOO0OOODOOOOOOO

Pointcut

0000000000 00oonooobooboOn join pointd OO0
O00o0obooboboooboboooboobooooboooboooo
000000000000 DOO000ObO00DOO0Oo0obDoOooDoDooOooO
O000o0obOooboboobooooboobooobooobooooo
O000000000000000 jeonpoint0000000O00OOO0O
O0000000000 joinpoint 0000000 0OO0OO0ODOODOODO
000 pointcut U 0 0O O pointcut 0 0O O O

(0 1) call(int Point.getX())
(0 2) set(int Point.x)
(O 3) handler(java.io.IOException)

O00000calld setd pointcut OO0 0000 OO join point O O
00000000000000000000 pointcut 0000000 1)
OPoint 000000 t000000000000000 getXOOOO
00000000000 2)0Peint 00000 0Int00 xO00000OO0
000000000000 O000(O 3)0 java.dolOException 0 0 OO
000000000000 0000000 pointcut 00 O0O0O00OOOO
ooad

e DO OOODLDDLODOOOO
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execution(void Point.setX(int))

guoodooooooooobbon
get(int Point.x)

e JUUOUOOLDLODODOODLDDOO
set(int Point.x)

e OO UOODLDLODOOODLDODO

initialization(Point.new())

e ODOUOOODLDLDUOODLDLDDDOODO
staticinitialization(Point)

e JUUUUULUDOOUDLODDDDUUOUODN join point
within(Point)

e JUUUOOOOUOLLODODODLUDLbOUOOOUOUOUOOU
000 join point
withincodes(int Point.getX())

e D UOUOODLDDLDUOODLDDDOON join point
this(Point)

e JUUUUUOLUDOOUDLDDDDDUUOUODN join point
target(Point)

e DU UOODDLDUOODLDDO join point
args(Point)

000 pointeut 00000000000 join point 000000000
or(|]),and(&&)not() 0 3000000000000

> Joogbobooooon

1. execution(x *(..))

2. call(x set(..))

3. call(*.new(int,int))
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(H)OoOoOOoOooOoOOoOooOooooooooooooooooooo
O0D0000@R)DO0O0CC0C0O00O0O0OU0DDODODODODODO sset0O
O00o0o0o0oooOooooooogM),(2oooooooooo
00 (.)000000000O000000oooooooo3)o
int,intUo0uogoougoouogobuogooogooogon
gboooboogn

> oo oooooooooon
1. call(void Point.make*(..))

()0 Point OOO0ODO voidDODODOOOOOOOOOOODOO
O0™make” OO0 O0DO0OD0OOOOOOOOODOODODOO

> uoobbuoogogbood

taget(Point) && call(int *())
call(x x(..)) && (within(Point) || within(Line))
within(x) && execution(*.new(int))

this(x) && !this(Point) && call(int *(..))

Ll

()0 Point OO00OOO0O0O00ODOOOODODODOO It000000O0O
O000000000000000000000(2)0 PointO00O0O0O
000 Line0 00000000000 00OO0O0O0OOOOOO(3)
gbobbooooobbbtdmddbboobuooobbbogn
00000000 MO Point00000ODOODODOODODODODODOO
goobbbbDUOmtdooooobbbobobbbuoooogo
goooo

»gobogoboogbbogugboobbooobobogbbo

1. call(public * x(..))
2. execution(!static x *(..))
3. execution(public Istatic * *(..))
(1)0000 public 0000000000 (2)0000 staticD 0O

0000000000 3)0 public00D0OO staticOOOO0ODOO
gobbuooooboboogooo
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00000 pomnteut DO O0OOpointcut U DD OOO0O0OOOONO
Oo0Oo0oboooooooobogooog

(O 5) pointcut mysetX() : call(void Point.setX(int));

DO00000000 mysetXOOO pointcut U0 O OO0UOOO0O0O0OOO
U pointcut U OO OOOOOO

pontcut U OO OOODOODOOOOOOOUOO0O0O0O0O00O00O00O00OO0
gooobbobobobobbbiO00pointcutddddgdooooonon
OO000bO0bo0ob0ooooooob0bobooooOng advieed OO
gob0D00d pointcut ooy

pointcut setter(Point p) : target(p) &&
(call(void setX(int)) ||
call(void setY(int)));

000000000 Point0000000O0O DsetX(int) 0000 setY(int)
Oooboboooooobooooo»yooboobboobbooboodpy
OOooboOobooob point00OOD0DOOD0OOODOOODOOODOO

Advice

AdviceOOOOO joinpoint 0O 0O0O0OOO0OOOOOOOOOOO
AdviceOODOODOOODODODOODOOOO300DO0O0ODOODO
joinpoint OO0 UOOO0ODOOOOO0OO beforel 0D OOOOO afterdd
O000000D0O0000D000000 aroundDd 0000 AdviceO O

before 0 0 O after: pointcut0 00 {0 00000 }
00000 around : pointcut 000 {00000O0O }

goooobbobobobobbO0O0pointcut DO OOUOOUOUOU powntcut
OO0000000000odnD advieeDOOOODODOOOOOOODOO
OO0Oo0bOO0000bO00 advieeOOOOOO

(0 1) before() : call(void Point.setX(int)) {
System.out.println("before Point.setX()");
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(0 2) before() : mysetX() {
System.out.println("before Point.setX()");
}
(0 3) after() : call(Point.new(..)) || call(Line.new(..)) {
System.out.println("after new");

}

(0 )0 Poit 00000 voidODODODOOOO0setX()ODOOODOOOO
O000000000 joinpoint 0000000000 OOOOODODOO
000000 pointcut 000 (0 2)00000 mysetX() OO O pointeut
000 advieeOOOOO0OOOO0OO (O 3)0 Point 000000 Lined
0000000000000 0000b00b00OnDd jeinpoint0OdO00O0O
O0O000o00oooooooon

advice 00 O before, after, around 0 3000000000 O after 00O
000 retuning U throwing [0 00 00 O 0O O O returning O join point [J
000000000000 00b0obooobuoobobon throwing O
ErrorD00 00 Exception0 000000000 ODODOODOOafterdO
OO0ooboobooobooobooboobobobooboooboooobOoon

after() : call(void Point.function()) {
System.out.println("after");

}
after() returning : call(void Point.function()) {

System.out.println("returning");

}

after() throwing : call(void Point.function()) {
System.out.println("throwing");

}

goo

Point p = new Point();
p.function();

D00 JavaO0O0OODOOODOODOODODODO 2000000 weave O
OO000JavaO0OO0OOD0OODOODOOOOODODOODOOOOOODOO

Point p = new Point();
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try {
p.-function();
System.out.println("returning");

} catch (Throwable e) {
System.out.println("throwing");
throw e;

} finally {
System.out.println("after");

}

O00o0D0DoOo0Oo0OoOo00000o0ooooooObOoooooooooo
000000000 obOoooooooooooooon
00 adviceO O pointcut 0 OO0 OO0 O0O0O0O0O0OONO

pointcut setter(Point p) : target(p) &&
(call(void setX(int)) ||
call(void setY(int)));
before(Point p) : setter(p) {
System.out.println("set value : " + p);

by

100000 setter0 00 pointcut 0 000000 00O setter(Point p) O
Point 00 000000000000 OsetX(int) 0000000 setY (int)
0000000000000 200000 before)ODO00OODOOODOOO
00000 before(Point p) O setter(p) D000 O000O0000O0Op0O
0000000000 point000000000C0OC000OO00O0DOOOO
pO00000O00ODOOOOO0ODODOO0OOOODOOOOO0ODOO
O00 p0printin() 00000000000 O0O0OOOOOOODOODO

pointcut setXY(Point p, int x, int y)
target(p) && args(x, y) && call(void Point.setXY(int,int));

before(Point p, int x, int y) : setXY(p, x, y) {
p.printXY();
System.out.println(p + " moved to (" + x + ", " +y + ") ");
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00000 before(Point p, int x,int y) D00 000000000000
O0000000p0000000000D0DODOO0O0ODOO PointOO
00 printX() 0O OOOOO00O00O0O000O00O000O0O0OO0OO

00 1000 advice O O around O O O Oaround O O O O Ojoin point
OO0000000oo00ooOoooooooooooooooooog
00

void around() : call(void Point.function()) {

System.out.println("function is redirected");

b

000000000 weaveOO OO OO0O00O Point 0000 function()
O00000000000000000000 Point 0000 function() O
0000000000000 function()0 00000000000 OOO
0000000000000 00bO0bO0O0DOooOOoboboooooon
O00o0obooboboobobooooboobooboooobooooo
O000D0ooo0b0DO000000 around OO proceed0 0000000
0000000000000 0000000O jeoinpoint00O00OOOO
O0O000O00oOoOooooo

pointcut setXY(Point p, int x, int y)
target(p) && args(x, y) && call(void Point.setXY(int, int));

void around(Point p, int x, int y) : setXY(p, x, y) {
if (x <= XMAX && y <= YMAX)
proceed(p, x, y);
else
System.out.println("over the max value!");

}

OoooooodOweaveUDODOOOOOO Poit OO0 oogn
O0000000setXY(int,int) 0000000000000 O0OOOOO
O0around D 00000000 O0OOODOOOODOOOOOOOOOO
OO0000D000000D00no0onn preceed0 00O 0OODOOODOOO
goobooogoobooo
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oooobbooooobod

AspectJOOOOOO00O0ODODOOODOODODOODQOthisJoinPoint O
O000O000d0bdjoinpoint000000O0OO0ODOOOadviceO OO
OO000DO000 Javal thesO staticU OO O0O0ODOOOOOOOOO
000000000000 U0OthisJoinPoint 0 adviceD O OO OOOOOO
gboobooboo

before() :call(void Point.setX(int)){
System.out.println("thisJoinPoint is : " + thisJoinPoint);

}

OoooODoOoooooooDboO0o0 weaveD O JavaOOOOOOOOO
goo

thisJoinPoint is : call(void Point.setX(int))

O00000Oadviced O OO thisJoinPoint O org.aspectj.lang.JoinPoint
O0000000000D0jeinpoint0000000O0O0O0OODOODOO
00000000000 (OO0 joinpoint00000000O)000O
O000000000 thisJoinPointStaticPart 0 000000000
000 advieeODOODOOUODOODOthisJoinPoint 000 OO0O0OOOOOO
00000 OO thisJoinPointStaticPart 0 000000000 0OO0OO
O0000D0000 thisJoinPoint 00O O OO OO OJoinPoint O 0O O O
O00000D0DOOoDbOOoooon

O0O00D0 AspectJOOOO00ODOOO0OO0ODODOOOODOOOOODODOO
gbodbobobuboubuodboouoobbobdudbdibd aspect
OO00O00OOaspectU classO OO0 O0O0OOOOO0OOOOODOOOOOO
gooo

aspect PointAspect {
public final double Point.PI = 3.14;
before() : call(int Point.getX()) {
System.out.println("before getX()");
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ooooo 00

java.lang.String U0 join point U doon
getKind() ooooooo
org.aspectj.lang.Signature U O join point [
getSignature goooooooo
org.aspectj.lang.JoinPoint.StaticPart | thisJoinPointStaticPart
getStaticPart() oooo

java.lang.Object oooooooooooo
getTarget() ooo

java.lang.Object oooooo

getThis() 0O00oO0o0oooooo

0 2.1: JoinPoint OO DOODODOOOOOOOOOO

gbbboooobbbuooobobbbogd weave OO gQ

2.3 AspectJUOUO0O0O0OOOOOOOOO

AspectJ OO DODOOOO0ODOODOO JavaOOOO weave OO O OO0
O00o00oo0oOo00000ooooooobooooooooooon
0000000000000 000O00bO00O0o0oOOoooOOooobOOoon
0000000000000 00000Oweaved OO0 OOO0OOOO
000000000 ODOO000oooOoOooOoon

0000 AspectJOOOOO0O0OOweave DO O weave DO OO0 O0O0O
O00000000000000000000 (© 21)000000 Aspect]
000000000000 00000000 HelloWorldOOOOOGOOO
Trace OO OOOOOOOOOOOOOO

class HelloWorld {
public static void main(String[] args) {
new HelloWorld() .printMessage();

void printMessage() {
System.out.println("Hello world!");
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source

aspect

Aspect J
_ conpi l er
weaved [
source
weaved
byt ecode

0 2.1: AspectJ 000000 weave D OO
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aspect Trace {
pointcut printout() : call(void printMessage());

before() : printout() {
System.out.println("*** Entering printMessage **x");

after() : printout() A
System.out.println("*** Exiting printMessage **x");

}

00000000 pointecut O void O O printMessage() 00000000
OO000000bO0obOobDoooooooboo0oooboOoDOon advice
OO000000000 weave ' I HelloWorld OO OO OO

%java HelloWorld
*kx Entering printMessage **x*
Hello world!

*kx Exiting printMessage **x

O000000C00000000D0 AspectJOOODOODOODDOO
00000000000 weaveJOO0OO0O00O00OD0O0OOOODO (OO
AD0DO0)DODO0O0O000000000D0D0OD0O00000O weaved O
O00000000000000D0000 AspectJOOOODOOO weave
gbobbooogbobboooobbbbooooobooo
gobbobobob0OweaveUUOUOOOOOOOOOOO0ooooon
gbuogbbodweaveUOUUOODODOODDOOOOOODLDDOOO 210
goobbbobbobobuodgooobboobbbbodoooooon
gobboobbuouoooooobbibweaveDDODDUOOOOOQoon
gbouogobobobodgbugbbobobuoobogbobibd weave
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goobbbbobbbodogooobbobbbboodooooooo
gobbbobbuouoooooobbbbibdweavelOoooogon
goobobobbbougoooooobobobbbbooduooooon
gbboogobbobbouooobbougobbooobbooobbb
gogobbbbobbbboooogbotouddoooooooon
gobooo

public class TestEncryption {
public static void main(String[] args) {
Encryption encryption = null;
if (args[0].equals("RSA"))
encryption = new RSAEncryption();
else if (args[0].equals("DES"))
encryption = new DESEncryption();
else

b

O00O0O0O0O0O0O’RSA”00000OO DESEncryption0 0000000
O0000000D0O00DO0b0OO0D0 DESEncryptiond 00O weave O
gobbboobbbuouooooobbbbibdweavel OO0 ooogn
gobbbobobbougooooooobbbuodgoddd weave U O
gbobobooogbbboooobbbooodo
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(130 Josh

AspectJOOOODOOOOOODO2000000000000DOCOO
OoobooooobooboobooboobboOoJeshoboooobg

3.1 000000000 00O0000 weave

JoshOOOOUOOOUOOOOOO JavaOOOO weave DO OO0 3.1
O Josh Weaver 000D O0O0OO00OO0OOO0ODOOOOO0ONO weaved O
dodooooooooooooooooobooweaveD ODOO0O0OOOoO
0000000000000 oooboOoooooooooOooo
0o00doooooboooooooooooooobooooogn Java
0000000000000 D000D00DOD0DODoDOOnO JeshOOOOOd
O AspectJ OO OOOO0DOODOOO0O AspectJOOODOOOOODOOO
O0Oweave DO ODODOOO0ODOOOOOOOweaveOOOOOGOGOO
023000000000 0000000000weave 00000 OonO
OdddooOJeshOOOOOOoOoOoooOoOOODOODOOOOoOOOOO
O000o0oooooobooo0weave DO OO OOOnQ

O0000000oooobOweaveD DO ODOOO0OOODOOOOOO
000000000000 bObO000ooOoboObo0oOoOoooboOoOoOoon
000000000 ja00000000000OO0O0OO0O0OODOO0O0O
00000o0oooooon weavedOOOOOO

JoshOOODOOOOOOweaver OO0 000O0O0OOOOOOOODODO
Joo0oooobooooooboooooooJawvaoooooooog
O00000o0oboOo0ooOOweaverd Javassist DO OOOO0O0O0OO0O
0000000 jeinpoint 00000000 2000000000000
O0000000d000O0weaveDOOODODOOOOODOODOOOOOO
O0000O0Joshweaver DO O OO OOOO
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2, |ava
source

| ocal di sk

! —\
parti al
conpi |l er
X

weaved
byt ecode Josh
conpi |l er
aspect

O 3.1: Josh O weave O O O

25
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3.2 Ooooood

JoshOOOOOOOOOOOOoDOOoOobOoOoboobOooobooobo
O0O0000D0O00b0ob0OoOn Javassist O OO weave D OO O OO
gogobbbbbbuouuooooobobbbbbotboooooobn
goboboogobbbuogobobobbogobbobogo

gbobboodgobbbooobbboodgbbbodaon

1. J0000000000000 introduction
(O A) public int Point.newPlus(int a, int b) {
return a + b;
}
2. U000 advice
(O B) before():call(int Point.getX()) {
System.out.println("before");
}

gogobbbbbuoduoooooboobbbbbboouooooobn
goobog

OO0 JeshOODOOOODOOOJavaOODOOOODOOOODOOOODO
goobbbbuouoooooooobboobbboodugoogon
gogobbbbbbuouduooogobbbbbbouoooooobn
goobbboobbbobogooooooboobbbuoooooon
gogobbbbbbuouduooogobbbbbbouoooooobn
OO00O0booboobooooooobobobooboJeshODOooonog
OoobooooOJeshOOOOOOoOobOobOoOoOoobOobooobonbog
gbooboog

000000 A)O introduction 000000000 0OCOCOCOOOO
gogoobbbbbobbbbbbbbbbbbduduooooobobn
gobbogobboogbbboogoobooobboobobbooogon

public class DummyJosh {
public int newPlus(int a, int b){
return a + b;

}

0000000000000 A)D0DO0D0000ooooooooo
goboooboogon
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gobboboobbbooogooobobobbbuodgooooooo
gboooboog

(O C) public void Point.newPrintX() {
System.out.println("x = " + x);

3

O00 introduciton D O 0000000000 O0O0O0OOOOOOOO
gobooodgo

public class DummyJosh {
public void newPrintX() {
System.out.println("x = " + x);

by

goobbbbbbbdugoooooobbxbobooogooobn
gbobobbooogobboooobon

000000000000 U00oooUoDoDoUooDoUOnDO (Dobooo
Poit 000 )00000000000O0O0O0O0OO0OO0OOOODOOOO
Do00bO0b00OPPoeint 0000000 O0OOODOODOOOOOODOOOO
gogbbbobbbuogoooooooboobobooduooooon
gbobobbbbuooooobbbbbbbouooooooooonbn
OO0D0000000 CtClassODOOD0O0ODOOODOODOOOOClassOOO
gbobboogobbboodn

public static String outputMethods(CtClass cc) {
String result = "";
CtMethod[] ctmethods = cc.getDeclaredMethods();
try {
for (int i=0; i < ctmethods.length; i++) {
result += "public"

+

ctmethods[i] . getReturnType() .getName() + ""
+ ctmethods[i] . getName ()
+ readMethodParameters(ctmethods[i])
+ readMethodBody(ctmethods[i]) + "\n";
}
} catch (NotFoundException e) {}
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return result;

}

goobbbbobbobbogooooobbobobbbbuoooooon
gogbbobbbuodogoooooboobbbbdoooooooobn
gbboogoboodgobboogbboooobbooobbogn
gogobbbobbobbogoooooobobobobbbooooonbn
OOo0oobobooobooo0”’ag’d0ogooooboooooon

private static String readMethodParameters(CtMethod ct) {
CtClass[] ctargs = null;
try {
ctargs = ct.getParameterTypes();
} catch (NotFoundException e) {}
if (ctargs.length == 0)
return "(O";
else {
String result = "(";
int i=0;
for (i=0; i < ctargs.length-1; i++) {
result ;= ctargs[i].getName() + " _arg" + i + ", ";
}
result += ctargs[i].getName() + " _arg" + i + " )";
return result;

}

OO0000000000o0dododoooooooooooooooog
O000D0000000000 return null; O return 0; OO0 00000
00000000000 doo0ooooooodooooooooo
OO0O000o0oOOoO0oOoooboooooon

public class DummyJosh {
public void newPrintX() {
System.out.println("x = " + x);
}
public int x;
public int y;
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public int getX() {
return O;

}

public void setX(int _arg0) {
return;

}

000 Point 0000000000 xy00000000000000
getX(),setX(int newx) 0000 000000000000000000O
000000000000000000000000000000000
000000000000000000 Javassist 000000000
00000000000000000000000000000000
DO0Advie000O000000000000000000000000
0oooo

3.3 Josh weaver

Josh weaver O Javassist 1 DO OO0 0OOO0OO0OONO Javassist 0 0O 0O O
000000000000 DO0000bOO000oDOO0o00ooDobOoOoooo
000000000000 000000O0O0O0O00000000000
00000000000 OO0000bObO00oooDo0oOoooDoOoOoOoon
0000000000000 000000000000000000a4an
0000000000000 0000Java00000O0DOOODO APID
O00000000000000000000A0 javalang.ClassO 0O O
0000000000000 0000DOOOO00000000oooon
000000000000 0000000O000000000000o0
OO000000Javassist OO0 O OO0 O0O0OOOOOODOOOOOO
0000000000000 0000D0O0O0O000000000000
O0000000000000 Javassist OO OOO JavaOOOOOO
000000000 00000o0oo00ag

Javassist 00000 100000000000000 CtClass (compile-
time Class) 0000 0000000DOOO0OOO0OOOO

ClassPool pool = ClassPool.getDefault();
CtClass ctpoint = pool.get("Point");
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ooooo0 |

HEN

Constructor|] getConstructors()

ggbooobooogn

Field[] getFields()

gobboogd

Method[] getMethods() oooooond
int getModifiers() oooood

String getName() oooCoood
Class getSuperclass() ooo0ooon

boolean isInterface()

gogbobbogogbooogo

boolean isPrimitive()

gogbbbuooogboboogo

O 31: ClassDOOOOOODOODOO

OO000ClassPool 00O CtClass O O O OO OO OOODODODOO CtClass
O00000000OClassPoolD0OO000O0OOOOOODOOOOO
CtClassU D OO D0DO0OO0ODOOOOOODOODOOODOOODOOODOOO
0000000000000 00000000 Javassist OO0 OO0O00OO
O0000000000000000dCtFielddCtMethodd CtConstructor
000000000000 O00D0O0000000000 Javad0OOO
000 APIO Field, Method, Constructor OO OO OClassO0 0000
O00000D00000CtClassO0O000O0OOO0OO0O CtFieldOd O

gboooboog

gobooo

|00

CtConstructor|] getConstructors()

gogobooooggn

CtField[] getFields()

gobooood

CtMethod[] getMethods() oooooon
int getModifiers() ooooond

String getName() ooooood
CtClass getSuperclass() ooooood

boolean isInterface()

ggbobboooogboboogo

boolean isPrimitive()

gogoboboooogobooogo

0 32 CtClassO OO OOOOOODOO

O00 Javassist 00000 CtFieldDOD0OD0DO0OOOOOODOOO
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ogoooooooo

0000 Javassist D OO0 OO0O000O weaved OO 0O 0O OO O Oweave
gdoooooooooooooooobooooooooooooon
odooooooooooooooo

gooo

Aspect] 00O O000DO0OO0DODOOO0DOOODOO aspect0O0OO0OO
O0Oaspect O class OO0 00000000 O0OOOODOOODOODOOOOO
000 aspect 0 0 O introduction 0 advice 0 0 O OO0 OO Josh O aspect
O introductiond advice OO0 O OO0 O000O00O0ODODOOOOOOOOO
aspect OO0 O00D0O0O0ODOO32000000000000000000O

Introduction

field
net hod
constructor
supercl ass

element interface

of
Aspect

Advice

before

ar ound
after
returning
t hr ow ng

pointcut — ¢ €xecution
code

U 32 00000ooo

gogobbbbbbuouuooogbbbbbbtboooooooobn
OO00O0Ointroductiond 0 OO0 OOOOOOOODOOO

private int Point.x;
public int Point.getX() {
return Xx;

b

declare parents : Point extends SuperPoint;

gbogboboboobdobobbboboboboobbuogboobobb
gogoobobooooobobobobbbobbobooduoooooooon
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gobobbbbbddddouudddodooyoooooon
gbboogoboogobboobboobobbuoobbbooobbh
gobbobbouogooooobbbobbobbooduoooooboo
00000000000000000000000000000 (00)
gogobbbobbbuoddoooooobbobbooduoooooo
gobbobbbbbbotbdoooooooooooobbobobbbob
O0000000bo0oboOo0dO0d introductiond 0D OOOOODOOOOO
gobooodgo

public abstract class Introduction {

public abstract void introduce(String classname);

public class FieldIntroduction extends Introduction {
int modifier;
String type;
String addclass;
String fieldname;
boolea initneed;
FieldInitializer init;

public class MethodIntroduction extends Introduction {
int modifier;
String returntype;
String addclass;
String methodname;
String paramstext;

String code;
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public class SuperclassIntroduction extends Introduction {
String addclass;
String superclass;

b

MethodIntroduction 0 paramstext D D00 0000000000000
0000000000 0O0O000D0OD0OD0ODOODOO0000 introduction O
Introduction0 0000000000 0OOIntroduction0 0000000
0000000000000 adviceOOOOOODODOOOODODODOOO

before() : call(int Point.getX()) {
System.out.println("before call getX");

}

after() returning : get(d Point.setX(int)) {

System.out.println("returning call setX");

adviceD O OO0OOOOOOOadviceD OO Opointcut 0O OOOOOMO
gbobogooboogbuooogobodgibijoinpointdogoon
gbobooboobobbbbbbbbbtbdoooooooooooooon
dddjoinpoint DO ODDOOODOODOOOOOODOOODOOO join
pont UOOOO0O0O0OO0O0O0OO0O0OOO0OOO0O0O0O0O0OO000
gooboogon

public class MethodSignature extends Signature {
String declaring;
String rtype;
String mname;
String[] params;

public class CallPoint extends JoinPoint {
MethodSignature signagure;
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public class BeforeAdvice extends Advice {
JoinPoint joinpoint;
String code;

b

introduction, adviceU D OO OO weave N OO0 0000000 OO0OO
gobooodgg

3.3.1 Introduction

Introduction0 00000000000 O0O0OOOODOOOOODOOO
O00200000000000 JavassistD OO OOO0OOOooOOoOoO
OO0b000b0Oob0CClassD OO0 OO0 OoOoOoOoOobOoOoboobooOoDoOg
00000000000 introduction 00000 (O 3.3)0

ooooo EE

void addConstructor(..) | D00 000000000
void addField(..) gooooooobon
void addInterface(..) 000000000000
void addMethod(..) ooooooooo

void setSuperclass(..) ooooooooo

O 3.3: Introduction0 00000 CtClassO OO OO

gbobogooobogooboon

(1) private int Point.x;
(2) private final Point.PI = 3.14;
(3) public double Point.getX() {
return X;
}

(4) declare parents : Point extends SuperPoint;
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(5) declare parents :

Point implements java.io.Serializable, java.lang.Runnable;

OO0000Dobo0o0booboboOPoint0000ODODO CtClassOD OO OO
OOctpoint DO OO0OUO0OO0OOOOO0O0OOOUOOOOOOO0O 33000
gbgbodbuogbuodggbobbooobooobogbooboogn
O000000D0 CtrieldODODO0O00O0ODOOODOOODOODODOO
OO0bD00ooooobOobooooooon CtMethod, CtConstructor U
O000000000000000000000 (1) 0 introduction 0 0 O
OO000o0o0bOoobooooooDo Ctrield0 0D 0O0O0O0OOODOOO
goobooo

CtField ctfieldl =
new CtField(CtClass.intType, "x", ctpoint);
ctpoint.addField(ctfieldl);

(2)0000000000000000 javassist.FieldInitializer 0 0 O O
OO0O00obDOoOD CtrieldO0OO0O00O0O CtClassOOODOOODOOO
goboboooobboboodod

CtField ctfield2 =
new CtField(CtClass.doubleType, "PI", ctpoint);
FieldInitalizer init =
FieldInitializer.constant(3.14);
ctpoint.addField(ctfield2, init);

(3) 00000000000 0CtMethod D0 ODODOOOOOOOOOO
goobbbbbobouoooobbbbbobobdooooooobn
0000000000000000000000O0 (3)0D00oooo0o
gogoobbbobbbbbbbbbbbbouodduoooooooobn
OJoshOOOODOOOOOOOOODOODOODOOOODODOODO
OO0o0O0O00’DummyJosh”0 0000000 0OOOOOOOOODOOO
goobbbobobbbougooooobobbbboodggoooon
gbobobooobobbbouooobobod

CtClass ctdummy = pool.get ("DummyJosh");
CtMethod ctmethod = ctdummy.getDeclaredMethod("getX");
ctpoint.addMethod (ctmethod) ;
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O000O0OOpoold ClassPool OO OO0ODOOOODOODODOOOO
O000000000C0000000OoOoooOoOgooOgog CtConstructor
O0O000OOO cteconstructor O

ctpoint.addMethod(ctconstructor) ;

0000000 DO0O000000000000AspectJO0O0O0O0O0O
OO0000000000 introductionJ 00000000 OOOODOO
goobbbbuodougoooooobbobbbooduoooooo
0000000000000000000000000 (Dooooood
000000000000 000000)Oo0ooOoooooooooo
goobbbbbbduooooobobobbbbbboooooooobn
OoOoo0boboboobbobbobooboobo0obouoobgd Josh
gogobbbbbbuouduooooobbbbbbuooooooobn
D000 JavaOODOOODODO APIODOODOODOODODOODOO
000000000000000M@ 000000000 Doo0o0o0Qg

CtClass super = pool.get("SuperPoint");
ctpoint.setSuperclass(super) ;

()0 0000000000000 0DO000C0DOO00OOODOOO0O
gbobooobbobooobobon

String[] interfaces =
{"java.io.Serializable", "java.lang.Runnable"}
for (int i = 0; i < interfaces.length; i++) {
CtClass ctinter = pool.get(interfaces[i]);
ctpoint.addInterface(ctinter);

}

O00000 Runnable 000000000000 O0D0O00O0OO run()O
Point 00000000 OODO OO DO Djavassist. CannotCompileException ()
OooODOOoODOOOoooobobooODODDDDO introductiond 000000

3.3.2 Advice

AdviceOODOO join point 00000000000 ODOOODOOODO
OO0000200000000D00D0DO advieceDODODOODODOOO
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O0D0000D00CodeConverter D 0 OO0 DODOOOODODOOONO javas-
sist.CodeConverter 0 OO0 OO0 O0ODO join point D00 OOOOOO
000000000000 (0332000000000 join point 00
OO00000000D000D000O0OadviceOOOOOOO

00000 0O

void ggboooooaooo
insertAfterMethod(..) | 00000000

void gogbboooogoboo
insertBeforeMethod(..) | 00000000

void gobobooogd
redirectFieldAccess(..) | 000000000000
void ggbboooogn
redirectMetodCall(..) | 00000000000
void gogbbooogn
replaceFieldRead(..) 00000000000
void gogobooggn
replaceFieldWrite(..) ggbbboogoboo
void gogbbooogn
replaceNew(..) OoooOooooooo

0 3.4: CodeConverter OO0 QOO OQOO

gbobbuooggbobbduooobo

(1) before() : call(int Point.getX()) {
System.out.println("before call getX");
}
(2) after() returning : call(void Point.setX(int)) {
System.out.println("returning call setX");

}

(1) O call(int Point.getX()) 00D 000000000 join point 0 OO
gbobobobooboobuoobobboboobuooboobobn
O0000ob0oobooboobooboobgb adviceDDOOOQOQoQ
gbbogdobbuooobboobbooobbboobbbooogbn
000000 insertBeforeMethod(CtMethod origin, CtMethod before) O
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OO000000D000000 origm00O000D0OO0OODOODQObefore d
ODOO0O000DO0O00DOoO00boO00obD0o0o0nDO befored 000
0000 {System.out.println(”before call getX”);} DO0O00O0O00O00O0
OO0000ob0obOoboboooooooboboboDbg CtMethod O
gobobobbbbbouddoooooubbongmdgooonon
OD0origm 00000 (H)OOOOintO000000000Peint00O0O0O
OO00bO000ooooobobdbD egetXOOOOoOooooooonog
OO0000D00000 MethodSignatwre U D OO0 OOO0OO0OOOOODOO
MethodSignature 0 OO0 000000000 OODOOOOOODOOOOO
00 000000getCorrespondMethod) 0 0000000000000
000 CtClassDOO0O0O0O0OOO0ODODOODOOOODOOO0ODOOODOO
000000000000 00dgetCorrespondMethod()D 000000
gbobobooogboboooobobon

public class MethodSignature extends Signature {
String declaring;
String rtype;
String mname;
String[] params;
ClassPool pool;

/* ccOOO0OO, 00 signatured
*» 0000000000000 =/
public CtMethod getCorrespondMethod(CtClass cc) {
CtClass cc = null;
try {
cc = pool.get(declaring);
} catch (NotFoundException nfe) {
return null; //000000000000000
}
CtMethod[] ctmethods = cc.getDeclaredMethods();
for (int i=0; i < ctmethods.length; i++) {
if (compareMethod(ctmethods[i]))
return ctmethods[i];
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}

return null;

/¥ 00 signature 00 0000000000000/
private boolean compareMethod(CtMethod ct) {
if ( declaring.equals(ct.getDeclaringClass().getName()) &&
compareRtype(ct) &&
compareMethodname (ct) &&
compareParams(ct) )
return true;
else

return false;

/ 0000000 =/
private boolean compareRtype(CtMethod ct) {
if (rtype.equals("x*"))
return true;
else
try {
if (rtype.equals(ct.getReturnType() .getName()))
return true,
else
return false;
} catch (NotFoundException nfe) {
throw new RuntimeException();

/ 000000000 =/
private boolean compareMethodname(CtMethod ct) {
if (mname.equals("*"))

return true;
else {
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if (mname.equals(ct.getName()))
return true;
else

return false;

}

/ 000000 =/
private boolean compareParams(CtMethod ct) {
CtClass[] ctparams = null;
try {
ctparams = ct.getParameterTypes();
} catch (NotFoundException nfe) {}
if (ctparams.length != params.length)
return false;
else {
for (int i=0; i < ctparams.length; i++)
if (!ctparams[i].getName() .equals(params[i]))
return false;

return true;

3

godbbboodbjompomtJ0000O0O0O00000O0U originU 00
OO000000O0origmO0OO00O0O PointODO OO OODOODO O Javassist
OO00boo0ooopoobboO0o0bo0ooDo0oOUnDn befored 000
OO000000DO0O00DO0OO0ObDOObefore0 D00 O0ODODOOODODOO
gbgbobooboobboobodboobobbobooboobagn
OO000000before0 0000 JoshOOOOOOODODOODOOODOO
OO00D00O00O beforeD 0000 Point UOODOOOOODOOOODOO
Javassist U O OO0 OD0O0O0OODOODOODODOOOObefore0OD0OO
00 CtMethod DO D ODODOD0O0DO0O0O0O0O0OO0O0OOOOO(1)0O advice
OO0000000000000000 CodeConverter 10D ODOOOO
OO00DbO0D0O00bO0bOOob0b0ooboooobDOooOg CodeConverter
gobobooogobood

CodeConverter converter = new CodeConverter();
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converter.insertBeforeMethod(origin, before);

(2) 00000 implementAfter(CtMethod origin, CtMethod after) O O
OO000D0b0000d0origmd00OOD0O0OO0O0OOD0O0ODOODO after
OO0D0DO0O0000O0bO0b00o0oboOooDobOoboooooOon after
returning 0 00 0000000(Q2) 0000 (1)000000 origin, after
gooboooobooo

CodeConverter converter = new CodeConverter();

converter.insertAfterMethod(origin, after);

OO00000D0000advieeDOOOOODODOOOOODODOOOODOODO
O000000000000000 advicedO OO after 0 after throwing
0000000 OredirectMethodCall(CtMethod origin, CtMethod subst)
0000000000 orign0000000C0Csubst0OO0OOODODO
000000000000 0000000O00000000Osubst OO
0000000000000 DO000O000000o000d join point
00000 get, set O replaceFieldRead(), replaceFieldWrite() O O O O
000000000000 Javassist 0O0O0O0O0O0OOO0ODQ join point
OoooooooooOooooOoooooooboooooobooobooooon
O0000 joinpoint OO0 O00DO0 advieeOODOOOOOOOOOODODO
O00000 JoshOOOOODOOOUODOODO after O after throwingd get
Oset00000O0OOOO0O0OO

3.3.3 UUUO0OO weave

0000 advieceDODOOUODOOOOOOOODOO CodeConverter O 0
00000000000 DOO0DOD0ooo00ooooooooogood
O weave DO DOO0OODOO

000000000000 weave O 00O O OJosh O O javassist.Loader
O00000000D0ODOOLoader O java.ang.ClassLoader U 0 O O O
O0000000000D0000000O0ClassPoolDO00OD0OODOOOO
O0000OClassPool D00 (DODDOODOOOOJVM)ODOOOOO
000000000 write)D0OOOO0O0O00O0OO ClassPool OO javas-
sist. Translator 000 0000 O 0write() 000000000000 O0O
O0000000000000 Leader 00000 JVMOODOOODOO



O30 Josh 42

0000 ClassPool.write() 000000000000 Translator 0 0O
OO00OO0Translator OO0 00 O0O0O0OOOOOOOOOO

public interface Translator {
public void start(ClassPool pool)
throws NotFoundException, CannotCompileException;
public void onWrite(ClassPool pool, String classname)
throws NotFoundException, CannotCompileException;

}

start() 0 0 0 0 0 00O Translator O ClassPool D 00 O0000000O0O
00 OonWrite() D 0000 ClassPool 0 000000 write() D OO0 O
0000000000000 0000onWrite() 0O 2000 ClassPool
000000000000 00000D0DOOOO0000000ooon
000000000 onWrite()DOOO0O0OOODOO0OOOODOOOODOOO
O00weave DO ODOODOOOOOO
0000000000000 CodeConverter0 D ODOOODOOOOOO
000000000000 instrument() 000 0JoshOOOOOOOO
0000 advieceO O OO CodeConverter 1 000 O00O000O0O0OOO
0000000000 CodeConverter [ insrument 0 0000000000
0000000000000 00weaveOOOOOO0OO0OO0OO0OOOOOO
00 onWrite() DO DO OO0OOOO JoshTranslator 0 00 0000000
0000 adviced introduction0 D 0000000000 OOOONO

public class JoshTranslator implements Translator {
CodeConverter[] converters;
Introduction[] introductions;

public void onWrite(ClassPool pool, String classname)
throws NotFoundException, CannotCompileException {

CtClass ctclass = pool.get(classname);

for (int i=0; i < introductions.length; i++) {
introductions[i] .introduce(classname) ;

}

for (int i=0; i < converters.length; i++) {
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ctclass.instrument (converters[i]) ;

b

000 ClassPool 0 O O Translator 0 0 O Loader DO OO0 O OQOQOOOO
run() 0000000 Loader 000 00000000000 D0OOOOOO

ClassPool pool = ClassPool.getDefault();
JoshTranslator translator = new JoshTranslator();
ClassPool joshpool = new ClassPool(pool,translator);
JoshLoader loader = new JoshLoader (joshpool);

loader.run(...);

gbogbodbdgbudweavel OO ODOODOOUOOOOOOODOOO
OJoshOOOOOOODOOODOOODOOODOOOODO javadoonog
OjpvaxUJUDO0OO0DD0DO0O0O0OO0O00OO0O0O0OO0O0O0OO0OU weave
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/*  Generated by AspectJ version 1.0betal */
package helloworld;
class HelloWorld {
public static void main(String[] args) {
HelloWorld.printMessage$method_call (new HelloWorld());
}

void printMessage() {
try {
Trace.aspect$.before0$ajc();
this.printMessage$ajcPostCall();
} finally {
Trace.aspect$.after0$ajc();
}

public HelloWorld() {
super () ;
}
void printMessage$ajcPostCall() {
System.out.println("Hello world!");
}

0
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private static void printMessage$method_call(HelloWorld arg$callThis) {
try {
Trace.aspect$.before0$ajc();
arg$callThis.printMessage$ajcPostCall();
} finally {
Trace.aspect$.after0$ajc();
}

/*  Generated by AspectJ version 1.0betal */
package helloworld;
class Trace {
public final void beforeO$ajc() {
System.out.println("*** Entering printMessage ***");

}

public final void afterO$ajc() {
System.out.println("*** Exiting printMessage **x");

}

public Trace() {
super () ;
b
public static Trace aspect$;
public static Trace aspect0f() {
return Trace.aspect$;

}

public static boolean hasAspect() {
return Trace.aspect$ != null;

3
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static {
Trace.aspect$ = new Trace();

3
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000 newHello) DO O OO 4000 000000000000000O0O0
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public class Class30 {
public static void main(String[] args) {
Class30 cc = new Class30(Q);

cc.exe();

public void exe() {
newHello0();
newHellol();
newHello2();

newHello98() ;
newHell099();

/**********************************************************/

public void newHelloO() { System.out.println("helloO "); }
public void newHellol() { System.out.println("hellol "); }
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public void newHello2() { System.out.println("hello2 "); }

public void newHello398() { System.out.println("hello398 "); }
public void newHello399() { System.out.println("hello399 "); }

B.2 00000
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public int Class30.newFieldO;
public int Class30.newFieldl;
public int Class30.newField2;

public int Class30.newField998;
public int Class30.newField999;

e 20 Advices
OO0 20000 adviceOOOOOOOooooog

before() :call(void josh.sample.lisp.Class30.newHello0())
{ System.out.println("before0"); }

before() :call(void josh.sample.lisp.Class30.newHellol1())
{ System.out.println("beforel"); }

before() :call(void josh.sample.lisp.Class30.newHello2())
{ System.out.println("before2"); }
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before() :call(void josh.sample.lisp.Class30.newHello18())
{ System.out.println("beforel18"); }

before() :call(void josh.sample.lisp.Class30.newHello19())
{ System.out.println("beforel9"); }

e 1 long Advice
O00 100 advieceODODOODO adviceOOOOOODOOOODOOOOO
googooao

before() :call(void josh.sample.lisp.Class30.newHellol1()) {
System.out.println("before0");
System.out.println("beforel");
System.out.println("before2");

System.out.println("before998") ;
System.out.println("before999");



