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public class Sample{
public static void main(String[] args){
Sample s = new Sample();
s.foo();
s.hoge();

public void foo(){
System.out.println(‘‘foo”);

public void hoge(){
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}
}
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public aspect HelloAspect{
pointcut helloMethod():
execution(void Sample.hoge());
before(): helloMethod(){
System.out.println(‘‘Hello”)
}
}
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00000000000 000O0O0Oproceed 000000 ODOOODOO
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Aspect Host
Host C
Aspect App
around(): \ foo(){
execution(foo()) .____\_-
&& host(C){
foosw—-
// advice 3
proceed();
AppRemote app foosw(){
—(AppRemote) stub; |t /1 code
app.foosw();
b
// advice
b

0 2.10: Jaa RMIOOODOO
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U000 around advice D0 000000 0O0O0OD0OOOODOO

gboboooobobobobobooooboboboaooan
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O0000O000000DOO0O0O0D0DO around adviee OO OOOODO
gboboooboobooboobboooobobDoobobooobon
gbooboboobuoobboobbuooboobbooob
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around advice 0000000000000 00D00O0OOOOO0O0O
000000 310000000000 dbefore, after advice 0000 O
proceed 00000000000 D0DO0OODOODODOOOODOOOOO
O00ooooooooooono

e IO DOODOODDOODLO
e procced DO OODOOODODOOODOOODO

e JOOODOODODOO

s 2
1] if(index$w < 0){

2l index$w = run.AppHost.addinstance(this);

3}
4
5 run.AppHost.sendproceed(index$w, /+ methodName */);
6

7 $_ = ($r)((run.aspect.AspectRemote)run.AppHost.aspectlist.
§ get(/* aspect index x/)).advice(/* aspect index x/, $args);

N J

O 3.1: Javassist U0 OO O0O0O00O00O00O0OO0
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OO0D000DO0O000 aspect index DO0DOO00OODOOODOOOOODO
gboboodbobobooboooboboboobobooboboobo
O00D0OD00O0b00ODb0O000D aspectindex DOOOOODOODOO
gbooooooooooooooooon

proceed OO OO
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Aspect Host Agent App Host
gen
App
Aspect foo(){
around(): /
execution(foo()) / ] A
&&host(AppHost){/ fooSwly;

// advice
proceed();
// advice

b
foo$w(){

UL // code
b

032000000000 proceed0OODO

3.2 UUO0bouooooooobooad

gbobobobobooboooooooobooooooooooon

3.2.1 0O00OO0OOO

O00D000O0O0Oexecution 00000000 callOODOODOOOODO
gbobooooobobooboboobooobobuoooobbon
gbooboboobudobobooobuooboobbooboooboa

3.2.2 00000

0000000 0O before advice, after advice, around advice 0 0 0O O
00000 0Oaround advice O Oproceed D0 OO0 O0OOO0OODODOODO
00000000 Oremote pointcut 0000000000 OOOOOOMN
before advice, after advice 0 remote pointcut 0 0000000

000000000000 000000DbO0D0DOooooOoO Aspect
O0000000000000Aspect DOO0OO0OODOOO advice D OO
0do0do0oooooooooboooboooobooooooooooao
000oo0oono 3300000000000 ooooooooooon
goooooooooooooooobooooooobooooooon
do0o0o00ooooobooooooboooooobooooooooa

Object advice(Object...object);
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. 2
1 Object advice(Object...object){

2 Ve

3 * advice

4 */

5 return null;

o }

N )

S Tl W N =

033 0000boo0oo

around advice D000 proceed 0000000 OO0O0OOOOODOO
000dddoooooooooooooooooooooooooooao
0000000000 proceed OO0 O0OO0OODOODOOODOODOODOODO
ddddddoooooooooooooooooooooooooao
OO0 Aspect 00D 000000 adviece D0 O0OD0O0OD0ODOODOODO
00000000 Oaround advice OO0 34000000000000O
goooooooooooa

Object advice(int index,Object...object);

s N
Object advice(int index,0bject...object){
/% advice x/
Object o = proceed(index,object);
/* advice x/
return o;
}
N /

O 34: proceed DO0OO0O0OOOOMO
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40 OO0

gbooboooboobobobobooobobboobobobooooon
oon

4.1 Instrument API

O0000000Ojavalang.instrument 000000000000 OO0O
O00000D00000Java0000OO0OO0OOOQO Instrument API O
gboobdobotbootoobuoobooboobuooboboooJvMbUOO
ooooboooobboooooooobooooobobbooooon
00000oooDoooob0obooooDoooob0oboobooOoo
gbobobobooooobobobobobooobooboboboboo
ooooobooboooobooobooobooooo

e IO UOODLOOODLOOODLOOODLOODODLDOODOODLDODO
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e J000IDDOODDOUDDOUDDUDDUDODOUDODOODDOOD (O
0Mo0o000o0oooooon)

gbobooboobooooobooboobbooboobooboo
obobOoboobooobobobooob0obUubUnbdHHotswap 0 OO
ooooobooboobobobobobooboobooooooooboboDbo
gboboooooobobooboboboobobooboboooon
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4.1.1 Instrumentation DO O000O0O

000000oooooJavad0DO0OO0O0ODOOODOOOOODOOOOO
000000000000 00000000000OdOdOInstrumentation
0000000000000 0ooooooooooooooagog
0000000000000 O00000D00004daddTransformer, re-
moveTransformer 00 0 O 0 O O ClassFileTransformer 00000000
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000000000000 000D0000000 ClassFileTransformer O
0000000000000 000000000000o00ooon
0000000000000 D00D0DO0ODO0ODOdOredefineClasses 00O
0000000000000 oooooooooooooooog
0000000000000 000000000D000000oO0o0oog
00000000 OisRedefineClassSupported 0 OO0 D0 OO0OOO0DOOO
O000d00o0oooooooooooooog

4.1.2 premain 0000

Instrument APLO0000000Java 0000000000 Instru-
mentation U0 000000000000 OO0OOJava 0 O0OOOOOOO
00000000 Opremain DOO00DO0OOO Instrumentation O O OO
gboooboobuooboobuodbuoobboobuooboobnoo

public static void premain (String agentArgs, Instrumentaion inst)

JavaDUODODOOO0OOOOOOOOODOODODODODODOODODOOOO0
gbobooobboboobobuoooboobooobobooooon
goboobobooboboobobo0oobob0obbOl main OO0
gboooboboobodbDDpremain 000000000000 O0OO

-javaagent 0 OO0 0O
-javaagent 10000000000 O0O0COOOO
java -javaagent: <JAR path> = <options>

Java 0000000 OO0O0O0JAROOODODOOOOODODOOOODO
O0-javaagent 0000000000 JAROOOOODODOOOODODOO
O00000JAROOOOODOOOODOODO premain DOOO0OOO
00000000000 0000D00O0D000 Premain-Class OO OOO0O
O0000Boot-Class-Path 0000 00000000000 DOOOOO0O
00000000000 0000D0000000Can-Redefine-Classes O
dddbooooooooouoooouoooooouooouoooa
00000000000 Can-Redefine-Classes D0 00O OO0 false O
O00dooooooooooo wrue000O0O0O0O0DOOODOOODOOO
O000O0JAROOOODOOOOOODOD-javaagent DO O OO0OOO
goooooooooon
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4.1.3 0OUO0O0OOOO

premain 0 000 O OInstrumentation 0 0 000 O O addTransformer
0000000000000 0000ooooooooooooooog
odod0dodooobooodooooooooooooooooooa
000000 ClassFileTransformer O transform OO O0O0O0O0O0O00OO
ooooooo

0000000410000 Agent 0000000000 DOODOO160
O00000D0oU0DoOo0o0doo0ooooooooooooooDoog
00000000 000D000000 javassist 0000021 -23000
isTransform OO0 000000000000 OO0OOOOOOODOOOOO
0000000 8000000l DOD0O0ODOODOODOODOO Sample
O0o00d00o0ooooooooog

s 2
1 public class Agent implements ClassFileTransformer {
2 public static void premain(String agentArgs,
3| Instrumentation inst){
4 Agent agent = new Agent();
5 inst.addTransformer(agent);
6
7
8  public byte[] transform(ClassLoader loader, String
9 className, Class<?7> classBeingRedefined,
100 ProtectionDomain protectionDomain, byte||
11 classfileBuffer) throws IllegalClassFormatException {
12 if(isTransform(className)){
13 /*
14| x create bytecode
15 */
16 return /x new bytecode */,
17
18 return null;
19 }
20
21l  public boolean isTransform(String className){
22 return className.equals(‘‘Sample”);
23}
24 )
N J

0 41: 00000000
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4.1.4 0DOO00O0O0OOOO

premain 0000 00O 0O Instrumentation OO OO0 OO redefineClasses
Oo0o0o00oooDoooDooooooooooooooooooooon
0000000000000 0000D0000D00O00 0 Instrumentation
0000000 Java00O0OODOOODOODOODOODOOODOOOODOO
0000000000000 000000D00000000000dSun
VM (Version 6.0) 00 0000000000000 O0O0O0O0O0OO0O0O
000000000000 000000000 Hotswap 0000000
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O00o0O0o0oOoOooooooGUIODOD0D0O0O0OOOODODOODOD Agent
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0000000033-400000000000OredefineClass 0000
0 00O ClassDefinition 00O O0O0O0O00O0OOO0OOQO O Instrumentation
O redefineClasses 0 000 00000D0OO0O0OO0ODOOOOODOODOO
ooono

4.1.5 JavassistU OO OO0OOOO0O0OO

Javassist DO Java OO0 0000000000000 JavaOOOODO
O000o0o0o00oo0o0ooo0oooo0ooOooooooooooo
0000 APIOOO0O0DOOOOOO0O0O0O0O0OCOOOO0OO0O0O0O000O0
000000000000 00000000000D0O0 Javassist O [20] O
O000oooo

O4300Javassist 0000000000 O0OCOODOOCOOOOO
O042029-3100000000000000Javassist DOOOO
043000000000000000000DO0O0000000O00O00OO0
oooOoO0OCb0coOoOoooooooooooooOODOO04500000
00000000000 000 CtClass (compile-time class) 00 0 00O
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public class Agent {
private Instrumentation inst;
public static void premain(String agentArgs,
Instrumentation inst){
Agent agent = new Agent(agentArgs, inst);
// create redefine GUI
AgentFrame agentFrame = new AgentFrame(agent);
agentFrame.setVisible(true);

}

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

}

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

}
}

private byte[] getNewByteCode(String className, String
methodName, String code) throws NotFoundException,
CannotCompileException, I0Exception {
/ * create bytecode */
return /x new bytecode */;

}

private void redefineClass(String className, byte]|
byteCode) throws ClassNotFoundException,

UnmodefableClassException {
ClassDefinition def =

new ClassDefinition(Class.forName(className), byteCode);
ClassDefinition[] defs = new ClassDefinition[] { def };
inst.redefineClasses(defs);

}
}

\_

042 000000000
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3
4
5 CtClass cc = cp.get(className);
6
7
8
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00001800000 CtMethod OODOOOOOODODO CtMethod OO
O00U0Db0b00bO0o0bouobUobb0Odn toBytecode OO OODOO
gboobboobuooboan

s N
private byte[] getNewByteCode(String className, String
methodName, String code) throws NotFoundException,
CannotCompileException, I0Exception {

ClassPool cp = ClassPool.getDefault();

if(cc.isFrozen()){
cc.defrost();

ctMethod cm = cc.getDeclaredMethod(methodName);

10
11  ClassPool newCp = new ClassPool();
12 newCp.appendSystemPath();
13 CtClass newCc = newCp.get(className);
14  CtMethod newCm = newCc.getDeclaredMethod(methodName);
15
16  newCm.insertBefore(code);
17
18  cM.setBody(newCm, null);
19
200  return cc.toBytecode();
21 1}
N J

0 43: Javassist 0000000000000

4.2 Java RMI

ooooooooooonD JavaRMIOODOOOOOOJava RMI OO
gboobobooboobboobobooobooboobbooboaon

4.2.1 00

Java Remote Method Invocation (Java RMI)[3] O Java 000 OO
gooboobooboobbooboobogbdJavadDd RMIOO
O000Java 00000 (JVM) OOODODODOOOOOO0O0O0O0O0O0O
ooboboooooobbJwvabOODOOOOOODOOOOOOD
gbooobooboobbooboobbon
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JavaOUODOUODOOOODOOODOOOOOODOOOOOODOODO
gbobobobobooobobobuoooobooboooobobon
gbobobobooooobobboobobboooooboboboooooob
gboboobobobobobooboboobouooboboooobon
RPC (DOO0OOOOOOOOUCOO)00DOOOOOOUOOOUDOOO
gboboooboboobobobuoobobobouobooobob
gboooobooboobboobooobobon

4.2.2 0O0O00O0O0OOOOOOO

00000000000 0D0000Ojava.rmi.Remote 00000000
00000000000 000D000000000O000000O0O000
O00000DO000O0DOO0D0OObD JawvaO00O0OD0OODOOOOOOODOO
00000000000 0o0ooooooooooooooooooon
O0000000000D00OD0OOthrows OO java.rmi.RemoteException
oo0ooooooooon

00o0ooooooooooooooooooooooooooon
0000000000000 0DODO000oOoDDo0O0ooooooOoon
000000000000 0000000000000D00000000
00000000000000000O0 (DoO)U00ooDOOooooOo
O0000D00o000D0D0O000000o0oDooDo00o0oooDooon
0000000000000 0000000000000000000
Oo000o0ooDoo0ooDoo0oooooooooooooooooon
O0Java 000000000 DO0OO0OO0O0O0ODOOODOODODOOODOOO
0000000000000 000000000oooooooooon
O000o0ooo0ooDooooooooooooooooooooon
oo0ooooooog
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public class HelloAspect extends Aspect {
pubic HelloAspect(String name) {
/x unweave J000000000x/
super(‘‘HelloAspect’’, name);

A O000000x/
String[| hosts = { /* chiba100, chibal01... x/};
oo
O044000000000000x/
WeavePosition wp = /* control app aspect */

/% Ezecution, call D00 0000x*/
Pointcut pc = new Execution(hosts, wp, /* className %/,
A 00000000000x));

/* before, after, around 00000 x/
Advice advice = new Before(pc);

40000000000/
Hook hook = new Hook(advice);
setHook(hook);

}

public Object advice(Object... objects) {
System.out.println(‘‘Hello”);
return null;

}

public static void main(String[] args) {
000000 vnweawe 00000000000/
HelloAspect helloaspect = new HelloAspect(args[l]);
00000000 weave O unweave O 0 O %/
aspect.run(args|0]);
}
}

o

044 0000000000000000O0O0

gbooooo

goooooboboobooooboboooobobbobooon
gbobooogboouoobobobuooboboboooooboobn
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OO00OO0000OD0OCString0000O0OO0O0OOODOOOODOOCOODO
gbobobobooobobobooooboboboooobbobon
gobooogbouoobobobuoboboobooboboobobob
gbooooobooaoboog
gbobobobooooooobobobobobobooooooon
gbobobobobobooogbobobobuooooboboobob
000000000 ”’ALL’00C00000DOOCOCO0O0OO0OOOOOO
gbobooooboboboooboboobooobooboobon
gbobooobuoobooobuooboon
goobooobooooooboobbooooooobooboooooooon
gobooboboboboobobuobooobobooobobobon
gbobobuooooobobobuoboobobobooboobobob
goooboooooboboboooboobbooooobooboooooon
gboboooboboboobobboboobobobobobon
gboboobobuobodoobobooobobboobobooagon
gooobooobobbooooobooobobooooobooboooon
goboobobooboobooboobooboooboboobooboobooboo
gbooboboboboooobobobobooooboboobob
gboogoboobooboobbooboobbooboobbooboo
goboooboooobooobooboobooboobooboobo
boobobuobobobobuooooboboboooobobon
OD0-javaagent 000 0000000000000 O0O000O0O00ODOOO
gobbooobooboobooooboobooooboobooboobooo
bobobobuobobobobobobobooobobobobon
gbobobooooobobonooobobboboooobobon
obooooooooooooooooooobooboogo
gobbooooboobooboboooooobooboooooooboooo
gboboboboboboooboboboobbboboooboobon
gboobobooboobooboobobobooboboboobbo
goboboboobboooooboobobooooooboobobooooon
goboobooboobooboooboooob4sb00oboboonboO
gboobooboobobooobobobobooboobobooboobo
chibal00 OO chibal02 OO OOOODO
goobobobooooobobobbooooooboboboooooooobo
oobooooooobooobooboobOooboUODbOOgn String O
OO0DO0OO0OO0wser OOOOODOOOODODOOOOODOODOODO
6000000000000 OODODODODO4600D0000
gobooboobooooboooobooboobooboobooboo
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4 2
{ALL/A 00000 %/,

000000/

chibal00.intrigger.nii.ac.jp,
chibalOl.intrigger.nii.ac.jp,
chibal02.intrigger.nii.ac.jp

}

{chiba100/« OO0 0O %/,

A 000000x/
chibal00.intrigger.nii.ac.jp

}
N J

O OO0 J O Ut =

045 000000000OO0ODLO0ODODOOO0

gobbooboobooboobooboooobob44600b0bOO
googooobogn

1 String[] hosts = {"user”,”ALL”};
2| String]| hosts = {"’local’’};

U46: 00000000O0ODOO0

guooobbooooobobbboooooboboobbooooaboo
god

gbooooboobooan

gbobobobooooooobobobobobobooooooon
gobooboboo470000ob0obO0oO0o0oobobODOOobObOOnDO
godg

e H0O0OOOOOOOOODODOODOOOOO
e J000DDOOUIDOOODDOOODDO (remote pointcut)
e 1000D0DODDOOOODOODOODO (remote pointcut)

000000 remote pointcut U0 OO0 O0O0OO000OOOOODOOO
gbobooooboboboobobobooobooooooobobn
goboobooboooooooboooboooboobooboobooboo
gbobobobooooooobobobobooooboboobon
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App Host

AT BOIAZaE
Aspect Host Aspect Host

Control Host Control Host

App Host

Aspect

| BOAZ S

Control Host

Aspect Host

047 000000000000

gbobobooboooobobobobooooooobobooboon
gbobooboobobooboboooooobobbooooobon
goooooooogooooong
gbooooobboboobooooboboobooooboboobooon
gboboooboobobooboooboboboooboooooobon
gooooooooooooooon

ooooooooooooon

0dodooodoboooooooooooooooooooooon
weave 1 000 0D0O0O0O0O0OOODODO0O0O0O0OOOOOODODOOOO0O
0000000000000 ooooooooooooooooooo
0do0oooooooooooooooooboooooooooooa
unweave J 0000 OO

000o0o00ooodoooobooooboooooooooooooo
Joo0ogoooodwweave OO0 O0OOO0O0O0OOOO unweave U
0o0o0ooboooboooobobbooobooouboooboooo
0000000000000 00000000 unweave O OQOQOQOQO
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Oo0o0oO0O”ALL" 0000000000000 0000CCbOoO0O0O
0000000000000 O0000"ALL"DOO0ODOO0O00OO0OO0O
gbboobbooobuoobboobbuodbibdd unweave 0O OO
gbobooboooboobbddwweave DO O00OO0OOOO0DOOOO
O"ALL"0O0OD0O0O00DO0OOO000DOOOO00OO00O0OoODOOoOooon
gboagboboobuoobbobobooboobo

4.3.2 weave

gboooboboobooboboboobobobooboboon
goboboooooboobooboboooboooobooobooboooo
gbobobobobobobooooooobobobobobobgan
gbobobooboobobboboooboboboooobobbon
OU0b00o0o0oO0oooooouooognoOyd before, after advice 00O O
goog

gbooobooon

around advice 00000000000 DOOOODOOOODOOOOO
o0o0bO0oo0bOobObobOoobOoobooboobOoboboOoboDbo
0480000000000000000 Aspect AQO foo() DOOOO
execution 000 000000O0O0O around advice D OO D0OODODOODO
00000000 Aspect BOOOOOOODOOOO0O0O00ODODODODODO
O00000000000000 Aspect BO proceed D00 O0OOODO
000 Aspect BOODOODOOOOOOOOproceed D000 O Aspect
ADDDOOODODODOOO0DOO proceed 00000000 O00ODOO
00000000000 Ooooon

goo0ooobobbooboooboobuouobogbUubO around OO
O0000DO0O00O0O000D00 around adviece DOO0OO0O0OOOOO
00000000 00DO00DO0ooOoOO0bO0oO0o0oOoOOobOOoooOoooDo
gobooboooboooobbogbooboobooboobboob oo
000000000000 0DO00o00oDOOoobOOoO0oOoOn proceed O
0000000000000 00O000O0ooDOoooOoooDOobOoDo
oooon

proceed DO0DOO0O00O0O0ODO0ODOOODOOOOODOOODOOOODOODO
0000000000 00000000 proceed 000000 ODOODOO
goboobboobobooboobooobooboobooobobooboo
oo0
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Aspect B
App App
foo(){ proceed(); foo(){
b Aspect B b
weave
foo$w(){ foosw(){

//code //code

proceed();

proceed();

0 4.8: around advice 0 OO0 O0QOOO

e 4830 000DOO0DODOODOOODLDODLODLDODODODODO
oooogo

e JOODUODODODODODODODODODLODODOD

0000000000 oO0o0DO0o0oDo0o0oobOoooOOooooooaon
o0o0b0o0obOo0obob0oobOoobOobobooboobOobobo
000000 0O00DO0oOOO0bOO0o0oDOOobOoObOOobOoOobOOoooOoDoo
0000000000000 0DO0bO0bOOo0ooooooooooagonoag
gO0o00dobO0oobOOoobDO0oobO0ooboooDoobOooboOobobo
proceed 00000000 O0DOOODOOOODOOODOOODOODOOOD
000000000 000ooooDooooooooooooooooag
g0b00obO0o0oobo0oobooobooboooboboooooobooboo
0000000000 0DO0O0OO0DOODOO0DO0oO0OOoO0oOoooDOooOoDo
00 proceed DO OODOOOODO

proceed DO0DOO0O00O0OO0OO0ODOOODOOOOODOOODOODOODO
0000000000000 0ODOO00O0D0O0OO0oDOO0OoDO0ooDOooOoDOo
oooooooood

gbooobobooboobooboo

gboboooobobobooboooobobobooboooon
gboopobooboobboobuooboboobbooboobbooo
oooobooooboboboboboooooooooooobobono
gboooboboobogbooobo
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4.3.3 unweave

gboboobooobooooboooobooobooooboooboooboobo
gbobooooboboboooboboooboboboooboobon
gboobooobboobooboobooobbooboobooobooo
goboobobooobooboobooobooobooboooobooooo
bobobooboboboboobobbobdbDweave DODOOMO
gbobobobopooobobobooboooooobobobon
ooooon

0490000000000 00000O00DOOODOOOODODOODO
Ob0b0b0Ob0DJavassist OO0 OODO0OO0ODOOOOOO0ODOODOO
goboobooboobooooboooooboobooboooobooboo
O00oOo0oooobDOobOobOJavessist O OO0 O0O0OO0O0OOODOO
goooobood
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0000000000000 000O0ODOOOx/
ClassPool newcp = new ClassPool();
newcp.appendSystemPath();

ClassPool defcp = ClassPool.getDefault();

CtClass newcc;

try {
4000000000000/
newcc = newcp.get(className);
CtClass defcc = defcp.get(className);

/Jxnewce 0000000000000 OOx/
Jenewece 00 0000000DO00Ox/

/+ 0000 method 00000/

CtMethod newcm = newcc.getDeclaredMethod(methodname,
params);

CtMethod defcm = defcc.getDeclaredMethod(methodname,
params);

0000000000000 D0O00000DODOOOx/
defcm.setBody(newcm, null);
agent.redefine(className, defcc);

/+ 000 before, after 000000000000 00OOOx/
Jx around 0000000000000 */

} catch (NotFoundException e) {
e.printStackTrace();

} catch (CannotCompileException e) {
e.printStackTrace();

h
-

O 4.9: unweave O 0O O
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50 Ui

InTrigger 2] DO O00O0OO0O0O0OO0OO0OO0O0DOOOOOOODOOOO
obooooooooooboooooboobgong

5.1 0OUO4UU

gboboboooboobooboooboooboobooboooDooon
0000000000000 ooo0od InTrigger OO0 OO

InTrigger OO DODOO0O0OOOODOOOOITODOOOOOOODO
obooboooobobbooboboboobooboobooboo
gbobobobooboboboboboobobooobooboobon
gbobooooooooooboboboobobobobooobon
gobobooooooboobobobooboboooboboboooDo
gbobobobuoooboobooboboboboooobobobon
O00InTrigger D000 0DO0O0ODO0ODODOODOOOOOODOODOO
oboooooooooooooooog

obooo00 ooobobOoboboobooboobobobon
ooooo JDK 1.6.0

OO0 InTrigger HOOO0O00O0OO chibaOOOOOOODOOODO
mirai 000000 hongo OODOOODO

good

0 s5.1: 0000
’ Site ‘ 0OS ‘ CPU Memory
chiba | Debian | Core2Duo 2.13GHz 4GB
mirai | Debian | XeonE5410 2.33GHz | 16GB
hongo | Debian | Core2Duo 2.13GHz 4GB
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5.2 JUUUbObbUbOoOoOobLbbuooooon

0000000+ javaagent 0000000 O0OOOOJARODOOODO
0000d00DddooooooOo JAROODODOODOOOOOOOO
0000000 Instrument API O Hotswap OO0 0000000 OO0O
0000000000000 0000000D00000d-javaagent OO
O00D00000do0oooooooooooooooooooooog
000000000 O0oooooooooooooooooon

5.2.1 javaagent

gbobobooboooooboobooboboboboooboobooobo-
javaagent 00 0000000000 0OO0ODOOOOOOODOODOOOO
gooos000dnoonoonoonDgnogs2005.100 520000
U00000b00000b0000D javaagent DO0O00OO0O00O0DODOO
03% 000000000000000000% 0000000000
Hotswap OO D OOO0O00DOOO0ODOOOODOOOODOOODOOOODO
oooooooooon

0 5.2: javaagent 0000000000 (ms)
oo oood
ooooooon | 30.304 | 0.88971
oooooon | 31.484 | 0.823252
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1 101 201 301 401
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O 5.1: javaagent O DO ODODOOO0ODOO
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— javaagent 7l
30 -.“.I—U.IH.I.IMLHJ

25

EF

1 101 201 301 401
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U 5.2 javaagent U0 OO UOOOOOOOOOO

5.2.2 0O00O0O0OOOO0OOOO0ODO

Javassist U0 0000000000000 ODOOOO0O0O0ODOODOO
gbobopoooboboboboboooobobobooboboon
gobooboboboooboooboobbobooboobooobooobooboo
gboboooooobobooboobobobs3bunoonooboon
gobooboooobooboooboobooooboobooooboobobooo
gooboobooboooobooooobooboobooobboboboo
gboboboboobobooooboboboobobobobooboon

ood

0s53:00000000000000000

00 (ms) | 0000 (ms)
goboobogoobg 0.565644 0.393824
000 (KB)| OO (ms)
gooooooooboboooooo 59 171

5.3 UUuouooboooooobbd

gboobooobobobobooobobobobooobobobon
goboooboobooboobooboobooboboboobooboboo
gboboboooboboboooobobobobobobobon
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goboboobooobooboboobobooobooboooooboboo
goboboobooboooboooboobooboobooobobooooo
gobooboobooboboobooobooboobooobooobobooboo
gooooooboobooboobooobooboobooboobooboo
oboooooooooooooooooooboooooooonoo

e JUDUDOOODDOODDODLODDOODOODLOD javaagent
O0000000ooooooo (O 5.3)

e 00000000D0D0D javaagent 0000000000000
00 (O 5.4)

e JO0UIDOIDOUODODUODODUODODUODUODODUODUODLOD
0000000000000 00000000UO0oO0ooOoO (O 5.5)

e J0IUIODODDOODOOOOOO (O 5.6)

50

45
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40

1
3 I II ll I ' ' |i —agent 7l

30
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23

1 101 201 301 401
[orEx

O 5.3:javaagent 00O O0OO0OO0OO0O0OOOO0OOOOOOO

goboboooboobooobboooboooobobo 1 o0o0 1990
oooooooooobogs400non

O00javaagent 00 DO 0000000000000 O00O00O0DO0O0O0OO
gbobobobobooobobobobobobooboboboobon
oooooooon

gbooobooboboobobooboboooboobobon
goooboooooobobobooooobobooobooboboooooon
gobooboobooooobooboobooooobooboooboono
boboboobobobooboboboobobobobobob
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O 5.4: javaagent D00 OO0 O0O0O0OO0OO0OODOO

30

45

40

U

~—~

—WEEVE

B ¢

30 4

25

1 101 201 301 401
[olE

gss: 0boobouoobobooobooobooon

oobooooboobobobobooooooooooooboobono
gbooboobooboobbooobooboobooboobono
oon
obOoobooboobobobooboobobooobdbunweave U0
U0bDO00O0O0unweave 000000000000 0ODOOODOOODOO
gobooboobooobboobooboobooooboooboobooboo
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O s.6: 000000 uwnweave 1O OODOO0OOOOOO

054 00000000000000 (ms)
oo oooo
agent 0 0O 31.9898 | 0.524791
agent 0 0O 32.344 | 0.61606
aspect weave 32.114 | 1.36982
aspect unweave | 30.954 | 0.986002

5.3.1 remote pointcut [0 proceed 0O 0O [

O00O00O0O0Oremote pointcut 00 OO OOODONONO Oproceed
goboobbobooooooobbobbboobooooobobbboon
gbooodbobooboboooboobobooboboobobo
Ooo0booooboouoooogdJava RMIOOOOODOOOOO
goboobbooooobooooooobobbbooooooboboboooon
0000000000 bUo0obouobbOoobobOoUobobdd remote
pointcut OO 0O0O0OOO0OOODOOO0OOOODODOOO remote pointcut
gbooobobooboooobgogbsrs8dbonoobon
loogbboboooobobboooobgdobbooobobooooboboo
0oboooooooboboooooboboooobooooobooboooo
gbogoboobbbooboobobooboon

000D00O5700000000000000O0chibad mirai 000
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O00D0O0000000 mirai OO0 hongo OOOODOOODOODOO
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goboobooboboooboi12900bbo00boobooboobon
obhoboboboboobobodbuwmweave UOOOOOOOOOOO
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6.1 OO0

0000000000 AOPOODOO around advice OO OOOO0O
oo

0000 AOPODODOaround advice D0 OO0O0O0OO0O0OODOODOO
0000000000000 D000O0DAOP OO Hotswap OO OO0
oot ooooooouooooouoonboo
proceed 0000000000000 O0OODO AOP OO remote pointcut
000000000 0000000 proceed 00 ODOO0ODOOODOOO
godboouooboodooooooouoooobouoooouoooooao
Ogodoooodoooooooooooooooooooooooooa
O O before, after advice D000 00 OO around advice 000000
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6.2 0UUOUOOO

gbobobobobobobobobobobobo

6.2.1 0O00OO0OOOOOOO0

gbobooooboboboooooboboboboobbobobooon
goboobooobooboboobooobobooboobobooboboboo
gboboboobooooboboboboooobobobooboon
gbobobobobobobooooooobobobobobobon
goboboobobooobobooboobooboobooobooooboboo
gbooobooon

gbooooobobobobobobobooobooobobobooon
goobooobooboooboobooobooboooboooobooboo
gboboboobooooboboboboobooooobooobogon
gbooobobooboobboobooboboobooboooon

6.2.2 00O around advice OO0 O0O0OOOO

gbobobdobooobooooooobobooboboooboo
gobooboooboboboooooo RrRMIODOODODODOOOODO
gbobobooboobooooboobooboobuoboboobbo
O0O000DO0O0CO000b0DOCOO0O0bODOO around advice DOOOODO
obobobobobobuobOobuobobobouoooobooog around
advice 0D O0D0OOO0OOODOOODOOOOODOOODOODOODOOO
gboooooboooboobooboooo

gbooobboobuooboobboobooao

Oo0obobOobooooooon Javassist OO ODOODOODOOOO
gbobobuoooobooboobobobobooboboobob
gbooboooboboboboobuooboobobooboboobooooo

gboooobooboaoo

O000000000 execution DO O OOO0ODOOODOOO call OO
gbobbooobooboboboooooboboboooobobob
ubobooboouoooboobobobooobobobooooobooboon
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gbobobooooobooboboboboobuoboooobooboboon
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6.2.3 [0 around advice OO0 0O 0O00O0O0O0OOO
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gooooooooooooooon
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