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cale () {

”
* calc n body 1step
*

if (~is-activated ? */)
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@blic class DrawAspect extends Aspect { \
public DrawAspect() {
Jxweave D0 0000000000 %/
String[] hosts = new String[| { /*hongo001, hongo002, ....... */};
/* className, methodName, hostNames O O pointcut 0 0 0 */
Pointcut pc = Pcd.execution(‘“nbody.NBodyCalc”, “calc”; hosts);

}

/*advice 000 0000000000000 pointcut x/
ActivationPointcut apc = Apcd.field(“‘turn”);

/% advicebody O override 000000 x/
Advice drawAdvice = new BeforeAdvice<LinkedList<Satellite>> (
“satellite”, “drawAdvice”, pc, apc) {

@Override

public void advice(LinkedList<Satellite> satellites){
drawSatellite(satellites);

}

h

/* adviee 00000 %/
setAdvice(drawAdvice);

private void drawSatellite(LinkedList<Satellite> satellites){

/*
x satellite 00000000 DOO0O0O0O0O0O0O0OOODODOO

*/
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new DrawAspect().weave();

gbbooboboobuoobbobobooboobo

@blic class DrawAspect extends Aspect {
public DrawAspect() {

/* pointcut OO0 0O */

/* call Activation Pointcut 000 %/

Jxunweave 0000000000000 0000O0OOOOO %/

27 el

InactivationPointcut iapc = Iapced.call(‘‘nbody.NBodyCalc”,
/* advicebody O override 000000 x/
“satellite”, “‘drawAdvice”, pc, apc, iapc) {

@Override

public void advice(LinkedList<Satellite> satellites){
drawSatellite(satellites);

}

h

/* adviee 00000 %/
setAdvice(drawAdvice);

L

ActivationPointcut apc = Apcd.call(‘“‘nbody.NBodyCalc”, “‘sync’);

Advice drawAdvice = new BeforeAdvice<LinkedList<Satellite>> (

033:D&DO0O0OOO0OOOODO0O2

00 Activation Pointcut 00000000 O0OO0O0O00OOO 3.30000
O000000000000000010000000 Activation Pointcut
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Sync method ﬂ . ‘

weave Sync L D D

o

Sync D ’—‘ | ?D.

activation  sync=={" [ ] [ ]
advice

advice

O 3.4: call Activation Pointcut D OO0 0000000

03400 3.30000 call Activation Pointcut OO0 OO0 N OO
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do0dooDooooooob0obOobOoboOooDoooooooooan
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21000000000 activated Activation Pointcut OO0 0O OO
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00000000000 Activation Pointcut 0000000 O0DOO0O
000 intAdvice O O woven 0 Activation Pointcut 0000000000
stringAdvice 00000000 0O0OintAdviee OO OO0OO0O0OODOO
00o00obOooooon
doo032000000000000000D0DOO00O0DOOOODOOOd0
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for (int j = 0; j < 100; j++) {
advice(str);
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@blic class TestAspect extends Aspect{ \
public TestAspect(){
/% pointcut 00 O %/
Pointcut pcut = Pcd.execution(className, methodName, hosts);
ActivationPointcut apc = Apcd.woven();

L

}

public void intMethod(int 1){

}

public void stringMethod(String s){

}

/% advicebody O override 000000 %/
Advice intAdvice = new BeforeAdvice(argument,
“intadvice”, pcut, apc){
@Override
public void advice(int i){
intMethod (i);

5
Pointcut pcut2 = Pcd.execution(className, methodName, hosts);
ActivationPointcut apc2 = Apcd.activated(intAdvice);
Advice stringAdvice = new BeforeAdvice<String>(‘“‘str”’,
“stringAdvice”, pcut2, apc2){
@QOverride

public void advice(String s){
stringMethod(s);

h

Jx advice 0000000 blockDDOODOO %/
stringAdvice.setAdviceBlock(‘“‘for (int j = 0; j < 100; j++)");

/* advice 00000 %/
setAdvice(stringAdvice);
setAdvice(intAdvice);

System.out.println(i);

System.out.println(s);

o35 dbobobobobobobobobobon
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3.3.1 0000004

Ub0b0000Oexecution O O0OO0O0D0OD0OO0DOOOODOODOO
OOO0OOHotSwap OO OO DAOPODOOOODOCOOOOODOOOOO
gooobooooobooboboooooobobboooobooooon
execution 0000000000000 O0ODOODOOO230000000
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String[] hosts = new String|[] { /* hongo001, hongo002 ..... x/ };
Pointcut pcut = Ped.execution(/* className */, /x methodName */, hosts);

0 3600000000000
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goboobobooooooboboooooboooobooboobbooooon
god
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ActivationPointcut apc = Aped.call(className, methodName);
ActivationPointcut apc2 = Apcd.field(fieldName);

ActivationPointcut apc3 = Apcd.and(ape, apc2 /+ ,apc.... */);
ActivationPointcut apc4d = Apcd.or(apc, apc2, apc3);

0 3.7: Activation Pointcut OO OO
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e call
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e woven
woven Activation Pointcut 0000000000000 O0O00O0O0O
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e activated
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e and, or
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— and
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e call
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3.3.3 0OU0Ooon
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goboobbooobol1gboobooboobooobooobooboboo
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mvice intAdvice = new BeforeAdvice (/* argument */, “intAdvic?\
peut) {
@Override

public void advice(int i) {
/* advice body */
}

b

Advice stringAdvice = new AfterAdvice<String> (/* argument %/,
“stringAdvice”, pcut, apc, iapc) {

—_
O O 00O Tk WN -

==
=W N

@Overried

public void advice(String s) {
/* advice body x/

}

b /
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4.1 Instrument API
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@blic class Agent implements ClassFileTransformer {

public static void premain(String agentArgs,
Instrumentation inst) {

Agent agent = new Agent();
inst.add Transformer(agent);

}

public byte[| transform(ClassLoader loader,
String className, Class<?> classBeingRedefined,

throws IllegalClassFormatException {

if (className.equals(”HelloWorld”)) {
/*

* create bytecode

*/

return /x newByteCode */;

}

return null;

}

N

~

ProtectionDomain protectionDomain, byte[] classfileBuffer)

U 41 0000000000
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@blic class Agent { \

private Instrumentation instrumentation;

public static void premain(String agentArgs, Instrumentation inst) {
Agent agent = new Agent(agentArgs, inst);

/* create redefine application GUI x/
AgentFrame agentFrame = new AgentFrame(agent);
agentFrame.setVisible(true);

}

public Agent(String agentArgs, Instrumentation inst) {
this.instrumentation = inst;
¥

public void weave(String className, String methodName, String code) {
try {
byte||] woven = getInstrumented(className, methodName, code);
redefineClass(instrumentation, className, woven);
} catch (Exception e) {
e.printStackTrace();
}

}

private byte[] getInstrumented(String className, String methodName,
String code) throws NotFoundException,
CannotCompileException, IOException {
/*

x create bytecode

*/

return /x newByteCode */;

}

private void redefineClass(Instrumentation inst, String className,
byte]] byteCode) throws ClassNotFoundException,
UnmodifiableClassException {
ClassDefinition def =
new ClassDefinition(Class.forName(className), byteCode);
ClassDefinition[] defs = new ClassDefinition|[] { def };
inst.redefineClasses(defs);

/

042 000000000
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@ivate byte]| getInstrumented (String className, String methodNamﬁ
String code) throws NotFoundException,
CannotCompileException, IOException {

ClassPool classPool = ClassPool.getDefault();
CtClass ctClass = classPool.get(className);

ctClass.stopPruning(true);
if (ctClass.isFrozen())
ctClass.defrost();

CtMethod ctMethod = ctClass.getDeclaredMethod (methodName);
ClassPool newClassPool = new ClassPool();
newClassPool.appendSystemPath();

CtClass newClass = newClassPool.get(className);

CtMethod newMethod = newClass.getDeclaredMethod(methodName);

/* insert code */
newMethod.insertBefore(code);

/* set new method x/
ctMethod.setBody(newMethod, null);

return ctClass.toBytecode();

O 43: javassist D00 O00O00000O0OO
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| aspect

U044 000000000000

oooOoOo0oooooo fgobogobooooobooooboooooo
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egistry registry = LocateRegistry.getRegistry(/« host name */);
CallServer callServer = (CallServer) registry.lookup(‘‘CallServer”);
if ( callServer.ready() ) {
Advice advice = (Advice) registry.lookup(‘‘Advice”);
advice.advice(/* argument */);

STl W N~
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Sync method in Sync method exit
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egistry registry = LocateRegistry.getRegistry(/« host name x/);
FieldServer fieldServer = (FieldServer) registry.lookup(‘‘FieldServer”);
if ( fieldServer.ready(/* field name x/) ) {

Advice advice = (Advice) registry.lookup(‘‘Advice”);
advice.advice(/* argument */);

O 4.7: field Activation Pointcut 0 0 OO0 O0000O0OO00OOO
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egistry registry = LocateRegistry.getRegistry(/« host name x/);
CallServer callServer = (CallServer) registry.lookup(‘‘CallServer”);
FieldServer fieldServer = (FieldServer) registry.lookup(‘‘FieldServer”);
if ( callServer.ready() && fieldServer.ready(/* field name x/) ) {

Advice advice = (Advice) registry.lookup(‘‘Advice”);
advice.advice(/* argument */);

N O Ul W N+
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/@gistry registry = LocateRegistry.getRegistry(/* host name */);
CallServer callServer = (CallServer) registry.lookup(‘‘CallServer”);
UnWeaveServer unWeaveServer =
0000000 (UnWeaveServer) registry.lookup(‘“UnWeaveServer”);

if ( callServer.ready() ) ) {
unWeaveServer.call();
}
9

10| if ( unWeaveServer.ready() ){
11 Advice advice = (Advice) registry.lookup(‘‘Advice”);
12 advice.advice( /* argument */);

13\L J
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advice();

weave if ( false ) {
advice();

L4 [

\
Y \ V4
N body calc 1 loop J N body calc 1 loop J N body calc 1 Ioop\JJ

time

Activation

0O 5.4: Activation Pointcut OO0 OO0 O0QOOO0OOO

O00D00dooo0oo00ooooooDoooOooooooooooa
Od00d00do0odoo0oooooooooooooooon

before 00000000000 DODODODOOODODOOOOODOOOODO
O00oo00O00oO0o0oOo0ooooOoooOoooooooooooog
O00D0d0ddoDo0ooDoU0oOooooDooooooooooog
0000000000000 000000o00oooooonoooonoog
O00o00o0oo0oooooooooOoooOooooooooooooo
O0000D0OO00DO00D00O00DOO00b0O0Oafter 000000 OOO
0000000000000 00000000000000000oDog
00000DbO00bObOOo0oOo0oOoobOOoOobooOs4b0000DO0DO0O
0000000000000 DO000D0DOOODbefore 00DO0D0OOOO0O
000000000000 000D000000 beforedafter 00000
ododoodooooooooooog

0 O O field Activation Pointcut O call Activation Pointcut O 0 O O
00000000000 DO0000D00000D00000A0 before 00
00000000000 D0O0000 after DO00OOD0O0O callOOO
00000000000 000DO000 s4000000000000O
0000000000000 00 aftere 000000 O0OcallOOODOO
O00000O000oooooooOoooooooooooooooog
ooooooooon



gs0d 00 o8

5.2.2 0O0O0OO

0do0d0o00oooooooooooooooooDooooooo
000000000000 00o0ooooooooooooooooog
od00dooooooOodoooooooooooooooooooog
00d0o0o0DOo0o00oo0oooooooooooooooooDoog
00000000000 00ooooooDooOooooooooooog
0000000000000 0D00O0D0OOOna3000010000100 ms OO
000000000 bOO0bOO0ObOOO0bOO0obObOOooOooooooon 3000
0000 beforefJafter 00000000000 0O0O0OO0DOODO before
000000000000 obOOooobOoOo woboooobobooon
00005400 5500560000

054 00000000000000000000000 (ms)

timeout | advice | MAX | MIN | AVERAGE | AVE(not timeout)
3000 before | 7862 | 601 2311 1884
after 8823 | 2742 4245 3952
1000 before | 4478 | 626 2029 1878
100 before | 11085 | 808 4040 -

gooboobbooooobobbooooboobboooooooboboo
gbooboobooboobooboobbobooboobooobo
gbobooboboooobobobbooooobooboboooboboboooan
goboboboooooobooboboooooobobooooooboooooon
Activation Pointcut 0000000000000 OCOOOOO0O100
gboboobobooboboboboboobobooboobon
gbobobobobooooboboboboboooobobonbo
Activation Pointcut OO0 00000000 1000000000000
gboobbooobooboob 1obooboobooobooboo
gbooooobobobobobooobobooooboobobon
gobooboboooboooboobobobooobooboooboo
gboboboboboboooobobobobooooboboobon
gbboboboobobboboooobobobooobobonbDod
goboobooboooooooboobooooobooboobooobooog
gboboboooboboobooobobobooboboboobobobo
gbobobobooooobobobobooboboobobobon
ggboboobobobobobooboobooboooooboooboo
gbooboodooboooboolooms OO0 O000ooooooooon



gs0d 00

[E15% (151

N
o

B w ait after (timeout 3
000)

o =2 N WA OO N ® ©

99

O 55 0000000000000 COOO00O00O000 (after 00O

0o)



gs0d 00

[EIE-qQED]

[F1% ([ )

[El% ([l )

60

0
9
8
7
6
5
4 M w ait before (timeout
3 3000)
2
1
0 |‘ L 111
N

& & S S S S \Q@Q
KEf (ms)

10

9

8

7

6

5

4 B w ait before (timeout

3 1000)

2

1 1

0

& @@Q NI > %@Q \Q@Q

REfH (ms)

9
8
7
6
5
4 B w ait before (timeout
3 100)
: ”t
1
Nl | |ﬂ| Ih 1] Il
S N N N o N N N S N
S S S N S S S S N N
€ F L L S P
REMH (ms)

0 56: 0000000000000 0O0O0OOOOOO0O (before 0O0O

0o)



gs0d 00 61

gbobooooobooboobboboooobobooooooobooobo
gboboooooboooooboboboboboooobobbon
gbobobobobobooogbobobobooooboboobob
gbobodsomsonooononoOoooboooobbooboboon
goooobogoog

weave Activation

wait

g~

[ [
I I
‘ N body calc 1 loop m ‘ N body calc 1 loop N body calc 1 loop

weave

if (true ) {
advice();

Y |
[y
\d

[
I
‘ N body calc 1 loop m ‘ N body calc 1 loop m

1
N body calc 1 loop

Activation
time

O 5.7: Activation Pointcut OO0 00000000 O0O0O0O0OOOOOO
00000000000 (CO0OO0O000O0OoooOOAPC)

NOOOoOOoOOoOoOOooooooooboboboobooooooooooooboo
0000000000000 00000000000 Activation Pointcut
goobbooooobobbooooobobbooooooboboboon
O000C0D00OO0 Activation Pointcut 000 O0O0O00OCOCOOOOOO
bobooboobobobooobooobooboboboobono
gboobuoobobboooobooobobuooooboboobo
gboboboobobobooboobobooooobobobbod
gbobooboboobbooooboboboboobboboobo
gboboooobobobooboobooboboboooobooon
gbobobooboboboobobuoboobobouooboobo
gboobooboobobobboooobobuoboooboboonbon
gobooobobobobobooboobooboooboooboooboo
O0000O0O00000000000 5700000 Activation Pointcut
gboobobobobooooboboboboooobooboobon



gs0d 00 62

gboboboboboboooobobooboboooobooboobon
gbobooooboboobobobobooooboboobobo1n
goobooboobooobooboobo sedb0obboobboobOong
gbooobooobobooboobogboobboobooboobooo
gbobobobooboboboboboobobobooooobo
gooobobooooboooobobooboobbobooooloooo
goboobooooboooboboooooooboooooooboboon
gbobobooobobobooboobobooboooboobonoon
goobooobolgboooboobooooobooboobooboo
gbobooloobobobooboboobobobooboboooon
gboboboooobbboboooobobuobooboobobon
good

0000000000 O0DO0O0 Activation Pointcut DO OO0ODO
gboboboboooobboobobobobooooobobobon
gboboboobobobooboobobooboobobooono
gboboooobooboobooooboboobbobooboboobo
gobooboobooboobooboooobooboooobooobobooboo
gbooobobooboaoo

gbooboobobobooooboboboobobooooan
goboobooboooooboooooboboobooooboooboo
gboboboboboboboobobobooboboboobonbo
gooboboooobobbooooooobobooooboobobooooon
goboobooboooobobooboobobooboooooboooboo
gboboobooobooobooboboobobuooooboboobo
ggopoooboboobobooboobooobobooboboobo
ooooooooooooog



63

el UOUOULOOUOUO

6.1 0O0OO

0000000000 0000000O0O00000D000000000
00000000000 000000000000 DAOPOOOOODO
oooo

000000000000 000D00D0D000O00O0o0OOooDgooDon
0000000000000 000000000 DAOPODOOOOOO
0000000000000 00000000000000000000
0000000000000 000O00000O0000000o0oDoo0OD
0000000 “000”0000000000000000DO0000O
O00d000Oo0oooooooooooooooooooooooon
0000000000000 000000000000D0D0O0000o00
0000000000 00Doooo0oooDooooooooooooon
O000o00o0oo0oooooooooooooooooooooon

0000000000000 bDAOPODOOOODDOOOOOOODO
0000 “000000000”00000000000000 Activation
Pointcut 0000000000 ODOOO0DOOOODOODOOOOOOODO
00000000oDo00ooDoo00ooDoo0oooooDooon
0 Activation Pointcut 0000 0000000000000 0OOO0O0O
00000000 0o0ooooooooooooooooooooon
O00ooooooooooono

0000ooooOoooO0o000ooooboooogoooooooJava
Instrument API 0 HotSwap 0000000000 OO0OOOOOO0O
000000000000 000000000000000000000
oooo

6.2 0UUOOOO

gbooobobobooobobooboboobobooooobbon
ooooooo



el ODOO0ODOOOOOO 64

6.2.1 0O0O0OOOOOOO0

0000000000 000O00OoOoggg Activation Pointecut O O
gboobobooboobooboonoboobsooboobbon
gboboooboobooboobgoobooboboobboobooobon
gbobooobbobooboobobobooboobobobooooboobon
goboboooooboobbboooooobooobobboooooon
Activation Pointcut OO0 00000000000 OOCOO0OODODO
gboooobooboooobon

gboooooboboooobbobooboboboooboobon
gobooboooboooobooboboobooobbooobooobooboog
bobobooobobooboobobobboboboboobono
gbobooooboboobobooooboooooboboobo
InTrigger hongo 10 OO0 0OOOODOOOODOOOOOOODOOOODO
gbooboboobuoobobooobooboobboobooonbooa

6.2.2 0JU00O0OO0OOOOOOODOOOOO

gooooooNOObODOOOOO0Oooooooooboboooooo
gboooboboobooboooboboooboobooboboobooaoo
gboboobobooboboooobobooobbonobobong
O0000Q00O Activation Pointcut 000 000000CCOOOO0OO
booboooboobooobobooboboboobooooobon
gbobopoooboboboboboboooboboboobobo
ooooooooogooooong

6.2.3 UU00OO0OOOOOOOOLOOOOO

gooobobboooobobboooooobbooooooboobboo
goboobooboooboobooobobooboooboooboooDoo
gbooobobooboobboobuoobobobobooboobooboo?2
gbooobooboobooboobooboboobb20b000000
goboobooboooboobooooboooboobobooobboboobooo
gboboooobooboboboobooboboooooooboooobo
O000D0D0OO0O00DO0OO0O0D00O0 Activation Pointcut 0000000
gboooooooooooooooogoon



el ODOO0ODOOOOOO 65

6.24 0O0O0OOOOO

0000b00o0o0obo0ob0boUln execution DO OOODOOODOO
00000000000 0execution 0O OO0O0OD0OO0OOO0ODOOO
U0o00bD0b0b0b00b00OOexecution OO0 ODOOOOODOO
gboobodboobobobobooboooboooobioooobon
gobooo1l1bobooboboobobooboboboboboobo
goboobool1bobooboobooobooobooooooboobooboo
gbooooobooobgoaoo

6.2.5 00000

0000000000000 000Obefore0after 00000000
O0O000D0 around DO0O00OO0OO0OODOOOOODOOOOOOOOODO
gbooobobooboobooobo



[]

1]

66

HREEN

Christoph Bockisch, Michael Haupt, Mira Mezini, and Klaus Oster-
mann. Virtual machine support for dynamic join points. In AOSD
'04: Proceedings of the 3rd international conference on Aspect-
oriented software development, pages 83-92, New York, NY, USA,
2004. ACM.

Shigeru Chiba. Load-time structural reflection in java. In
ECOOP ’00: Proceedings of the 14th FEuropean Conference on
Object-Oriented Programming, pages 313-336, London, UK, 2000.
Springer-Verlag.

InTrigger. Intrigger platform. https://www.logos.ic.i.
u-tokyo.ac.jp/intrigger/registration/.

Nico Janssens, Eddy Truyen, Frans Sanen, and Wouter Joosen.
Adding dynamic reconfiguration support to jboss aop. In MAI ’07:
Proceedings of the 1st workshop on Middleware-application interac-
tion, pages 1-8, New York, NY, USA, 2007. ACM.

Gregor Kiczales, Erik Hilsdale, Jim Hugunin, Mik Kersten, Jef-
frey Palm, and William G. Griswold. An overview of aspect].
In ECOOP °01: Proceedings of the 15th Furopean Conference on
Object-Oriented Programming, LNCS2027, pages 327-353, London,
UK, 2001. Springer-Verlag.

Luis Daniel Benavides Navarro, Mario Stidholt, Wim Vanderperren,
Bruno De Fraine, and Davy Suvée. Explicitly distributed aop using
awed. In AOSD ’06: Proceedings of the 5th international conference
on Aspect-oriented software development, pages 51-62, New York,
NY, USA, 2006. ACM.

Muga Nishizawa, Shigeru Chiba, and Michiaki Tatsubori. Remote
pointcut: a language construct for distributed aop. In AOSD 04:
Proceedings of the 3rd international conference on Aspect-oriented



el ODOO0ODOOOOOO 67

[11]

[14]

[15]

software development, pages 7-15, New York, NY, USA, 2004.
ACM.

Renaud Pawlak, Lionel Seinturier, Laurence Duchien, and Gerard
Florin. Jac: A flexible solution for aspect-oriented programming in
java. In REFLECTION °01: Proceedings of the Third International
Conference on Metalevel Architectures and Separation of Crosscut-
ting Concerns, pages 1-24, London, UK, 2001. Springer-Verlag.

Renaud Pawlak, Lionel Seinturier, Laurence Duchien, Gérard
Florin, Fabrice Legond-Aubry, and Laurent Martelli. Jac: an
aspect-based distributed dynamic framework. Softw. Pract. Ezper.,
34(12):1119-1148, 2004.

Andrei Popovici, Gustavo Alonso, and Thomas Gross. Just-in-time
aspects: efficient dynamic weaving for java. In AOSD ’03: Proceed-
ings of the 2nd international conference on Aspect-oriented software
development, pages 100-109, New York, NY, USA, 2003. ACM.

Andrei Popovici, Thomas Gross, and Gustavo Alonso. Dynamic
weaving for aspect-oriented programming. In AOSD ’02: Proceed-
ings of the 1st international conference on Aspect-oriented software
development, pages 141-147, New York, NY, USA, 2002. ACM.

AspectJ Project. The aspectj project. http://wuw.eclipse.org/
aspectj/.

Yoshiki Sato, Shigeru Chiba, and Michiaki Tatsubori. A selective,
just-in-time aspect weaver. In GPCFE “03: Proceedings of the 2nd in-
ternational conference on Generative programming and component
engineering, pages 189-208, New York, NY, USA, 2003. Springer-
Verlag New York, Inc.

Davy Suvée, Wim Vanderperren, and Viviane Jonckers. Jasco: an
aspect-oriented approach tailored for component based software de-
velopment. In AOSD ’03: Proceedings of the 2nd international con-
ference on Aspect-oriented software development, pages 21-29, New
York, NY, USA, 2003. ACM.

Eddy Truyen, Nico Janssens, Frans Sanen, and Wouter Joosen.
Support for distributed adaptations in aspect-oriented middleware.
In AOSD °08: Proceedings of the 7th international conference on
Aspect-oriented software development(to appear), 2008.



el ODOO0ODOOOOOO 68

[16] Spring website. Spring framework. http://www.springframework.
org/.

[17] OO O. Javassist home page. http://www.csg.is.titech.ac.
jp/~chiba/javassist/index.html.

18] 00O 0.000000000 -JewddOODOOODOOOOO Aspect]
gooboobog.obogo, 11 2005.



