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020 000 DAOP OOOOOO
HEN

2.1 AOPOODO

Aspect Oriented Programming (AOP) 00000000000 OODO
doo0ooooooboooooooooooon

o JOOODODO
0000000000000 D0000 (Aspect) DOOOODOODO
goog

gbooogd
gboboobooobobooboobobooooo

o IO DO
gobooboooboobbooboobooo

gboobooobogad
gbooobooobooobooobooboobooboobooobg
gbooooon

oooooon
goooboooboboboooobobooooooobogbobo
oboobooooooood

goood
gboboboboobobobbobooboooboooboobooong
gobooboobobooboobbooboobobon

OO0O0OD0D0DO0O0O00000000000 AspectJ 00000000
oooooooooooooon

class Rectangle {
void calculateArea() { /* 0O OOOOO =%/ }
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class Circle {
void calculateArea() { /* DODOODOOO */}

000 Rectangle 00000 calculateArea 000 0O Circle 00 00O
O calculateArea 000 0000000000000 DODOOOOOODOO
000000000000 00D0DOdObefore calculate 0000000
o00oo0ooooooogog

0o0dbOooOobOoo0o0oooOooooooooDooooooooOooon
000000000 OOP_Logger 00 OO

public class 00P_Logger {
public static void println(Object obj) {
System.err.println(obj);
b

O O O O calculateArea O calculateArea OO0 00000000 O0O0O
00P_Logger.println("before calculate");

gooooodooooo

oddddoooooooooooooooooooooooooon
O0d000oooooooodoooooooooooooooogoo
dododobooodoooouoobooouooooooa

O0000ODOAspect) D0 DODODOOO0DOOODOOODOOODODOOOO
calculateArea O calculateArea 000000000000 ODODOODO
gooooooooo o

public aspect AOP_Logger {
pointcut loggedMethods() :
execution(void Rectangle.calculateArea())

| | execution(void Circle.calculateArea());

before() :loggedMethods () {
System.err.println("before calculate");

}
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AOP_Logger 0000000 O0DOODO]loggedMethods 0000000
000 O O before():loggedMethods() D0 OO0 000 O0OOOOOOOO
000000 loggedMethods O O ORectangle 00 0O calculateArea O
0000 Circle 0000 calculateArea 00 0000000000000
O000000000000000 before():loggedMethods() 0 0000
0000 loggedMethods 00 000000000000 O0O0O (before)
ggooobobbobbbbodoooooooon

00000 AOPLogger O ODODODOOODODOORectangle OO DO
O calculateArea OO0 OO0D0O0OO00O0O0DOQOCircle OO0 calcu-
lateArea 0000 0000000000000 ODOOOOOOOODOO
goon

OoO0ooDOO0ooDOOooooOOoOoooOoooOoooOobooOOoooOOoOooono
ggbooboooooogoobooboobooobboooooboooan
0 OOP Logger 00000000 ODOODODOODODOODODOODOO
Oo0o00O0O0O0000000O000000000000O0C0DLOOOO0O0
ggooobboodoodoooobbbooooooooobooo
bbb bogoboboobobooobbuooobon
oo0o

ygodouobobobbotboooooouoboobobodooooooooboooo
0000000000000 DoOoDOOoAOPODODOODODOOODOODOO
O00000000000000C000000000000000000
0000000000000 0000000U0U0UDOoOo (Doooo)
goboboooobooboboobbooboooooboooooon
(0O0000)D0O0D0oooooOO0oOooOoOoobooo

ggobtoooboboobooobuooobbooonbuooobooooo
gooooboooobooobbooobbooobooobooooo
oo00ooO0O0oooooooooOoOoooooo

0000000000000 00O0 Qooooooo

2.2 JavaUOUODODO AOPOOODODOO

JavaOO OO AOPOOO00OO0O0DO0OOOOOOOOOOOOCompile-
time weavingl Load-time weaving[] Run-time weaving 0 00 0O 00O O
oooo

Compile-time weaving 0 0 0000000000000 ODOODOO0O
00o00000000000o00oo0oUoOoUoO/oU0ooUoooo
00000000 Load-time weaving 0 00 0000000000000
000000 Virtual Machine 00000000000 0OOOOOOOO
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O000000O0ooDoooDooDoOoOo0oDoDoOooooooOoDoog
O000000/00000000000Run-time weaving 000000
000000000000000 Java Virtual Machine (JVM) 0000
0000000000000 000o/oobooooooo
0 000 OdCompile-time Weaving 0 0 00 00 AOP System 00 OCompile-

time AOP SystemOd 0000000000 Dynamic AOP System OO
0000000000 Run-time weaving 00 00 AOP System 000
000 Run-time AOP System 000000000

2.3 Run-time AOP System 0 [

Run-time AOP OO0 0D0OO0O0OO0ODOODOOODOOODOOODOODO
gboobboobuooboobboobd

e Hook weaving

e JPDA event notification based weaving

JPDA HotSwap based weaving

Java Dynamic Proxy based weaving

Virtual Machine level weaving

e OS level weaving

Oo0o00ooooooooo0oOoooooon AOP System 000
goooooog

2.3.1 Hook weaving

Hook weaving 0 000 0000000000000000000000
000000000000000000000000000000000
000000000000000000000000000000000
000000000000000000000000000000000
000

00000000 AOP System 00 OEAOP [4]0JAC [3]J0PROSE [1]0
OD00D0O0OEAOPOOOOOONODOOONOOOOOOONONOOOOOOO
0000000000000 00000000000000JACOJBoss
AOPOO0000D00O0O0O0OOO0OOODNO0ONONOOONON0OODN
000000000 0PROSE 2 00Jikes RVM O O Just-In-Time(JIT)
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gboooooooooooooogoJIrobobob boboboobo
gbooopoobooooogn

Hook weaving D 00000000 DOO0OODODODOOODOOOOODDODO
gobbobboooobbtoooooboboboooobbooboboooan
ggoobobooobobobobooboboooboboboobobn
gboobooboobooooboobooobooboobooboobon
gbobobouooboboboooobobuoboobbobobon
gbooobooopobooo

gobooooboboobooobooooobooooboobooooboooboon
gboboboboobooobobobaoooobobobobobon
gbooboobobooooboboooobooboooboooboboon
ooooooooooobooobooboobgobobobobobn

2.3.2 JPDA event notification based weaving

JPDA based weaving 00 OJava Platform Debugger Architecture (JPDA)
obooooooooooooooooooooooooon

JPDAODOODOODDODOOO JavaO0ODODOOOODDOOOOODODOO
goboobooooooooooooooboboobooobooooooon
ggbooooobooboobooobobooobooobooboobo
gbodooboobuoobboobuoobobooboobo vMOoooo
gooobbooobobooobbuoobooobbooobbooon
ooooooooogoDo

00000000 AOP System 00O PROSEO Wool 8000000

Hook weaving 0000000 0OO0O0O0OOOOOOOOOOOOOODOO
ggbooboooooobooobooboobooboobobooooobon
bbb boobboonoboonbooan
goooobbobobbotbddoooboodoooooooooooo

gboboobooboboooboobooboobooboobooon
ggbobogoboooooboobboodboboooobooobnboaon
gooooboboobooooooooo

2.3.3 JPDA HotSwap based weaving

JPDA Hotswap based weaving [0 [0 Java Platform Debugger Architec-
ture (JPDA) O0OHotSwap 000000000 OOOOOOOOOO
OOHotSwap 0O D0O00O0OVMODODOOOOODOOODODOOOOOO
goobooooooobooooooooooooon
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00000000 AOP System OO OPROSEO Wool DO OOODO
Sun VM (Version 5.0) 00 0000000000000 OOOOOO
gooooboobooobooboon

2.3.4 Java dynamic proxy based weaving

Java dynamic proxy based weaving [0 O Java Reflection API O O Ver-
sion 1.3 0000000 Proxy UDODODOO0ODOOODODOOOODODO
oo

O0o0o0ooooonooooooooooooonon proxy OO0 O
JoooooooobbDproxy D000 OD0O0OD0O0ODODOOOOOOOO
dodotdoboooouoooouooouoouoobooon

00000000 AOP System 000 Nanning [7] 0000

Java 0 Proxy 00000000 DO0OODODOOODOOOODOOOO
000000000000 Method call pointcut 0O OO OOOO0O

2.3.5 Virtual Machine level weaving

Virtual machine level weaving 0 O Virtual machine (VM) 00000
O000000000000000000O0000C00O0O0O0O0O0G000
Oo0ooooo

00000000 AOP System O 0O OSteamloom [2] OPROSE 00O O
0 O O Steamloom 0 PROSE 0O O Jikes Research Virtual Machine (Jikes
RVM) DOOOOoOOO

2.3.6 OS level weaving

OSlevel weaving D O0OS O O00ODO0OOO0OOOO0OOOOOODO
gbooobobooboobooobboonogd

gbobooboboobooooooooobobobobobobobo
gbobobgboobdoboboobobuoooobobobobon
go0obDOoOoOooOooboOoooOooopoSbouooboOoooboooo

2.4 Run-time Weaving 00 0O 0O O [

Java 0 0 00O Run-time Weaving OO0 000000 0ODO0OOOOOO
O00Co0oO0O0Oooooooooo
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e Hook Weaving
oo0ooooooooooooog

e Breakpoint Weaving
JPDADDODOOOODOODDOOOO

e HotSwap Weaving
JPDA O HotSwap 000 O0DO

e Extended VM Weaving
Virtual Machine OO0 00 00O

gobooboobboobooo

e DefaultSpeed (DS)
godooobbobbbotdoooooooo

e Switch Time (ST)
gooooobobobbbbobodbdooouooooooo

o Weaving Time (WT)
ogodooobooboboboooooa

e Method Before/After Advice (MBAA)
000000000 Before/After 0O DOD0ODO

e Method Around Pointcut (MAA)
000000000 Around DODODOO

e Field Pointcut (FA)
gogodooobbobobbbtodoooooooouobooooo

e Schema Modification (SM)
gboboobodgbooo

0z21000000000000000000

e J0IUDDODDOOODOODDOOODOOOO (DS)
Hook OOOOOOOOOOODOOHook Weaving D ODOOOODOO
OO00o0oo00oooooooooooooooooooooon
0000000000000 000000000000D00000
0000000000000 DOOJBreakPoint Weaving 0 HotSwap
Weaving 0000000000000 O0ODOOODOODOOOODOOO
000000000 0DOExtended VM Weaving OO0 OO0
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0 2.1: Run-time Weaving 00 O 00

0o

DS | ST | WT | MBAS | MAA | FA | SM

Hook Weaving
Breakpoint Weaving
HotSwap Weaving
Extended VM Weaving

o

o o x O

0O o0 o X
O o0o o o
O O X O
6 O o O

©)
o
@)

OO0000D0ODOD0O0O000O0DooOOSteamloom OOOOOOOO
0000 Jikes RVMOOOO0OO4% 00000000000 0O0O0O
gbbobuooboooboobuoobuoobuooboobooong
gbobopoboobobobbobooboobooboobooong
gooboobod

0000000000000 00OooooooOooog (ST)
Breakpoint Weaving 0000000000000 0OOCOOOOO
OO00O00OOO0O0ODOO0O000O0000ODOO0ODDOH ook
Weaving 00000000000 OCO0OOOO0ODOOODOOODOO
00000000O000ooD00ooD0ooooooooDoooO
oooo0o0o0ooOooooooooooooooOoOoboboboooO
O00000000000ooooooboooDOooDbDbOO”HotSwap
Weaving [ Extended VM Weaving 00000000 0OODOODO
goooo0oooooooooooooooooOoOCooDoooO
g0oooo0o0oooooooooooooooDooDoOoOooOooooO
0000000000000 oDoooDoOoOOODODOODODOO
Ooo0oooo0oooooOoooooOooooooooooooo
0oooooooooooooooooo

O0000000oooooooog (W)

Hook Weaving 1 0O OO0 D0OOOOOOOODOOOODOOOOO
U00000D0ODOOBreakpoint Weaving 00O OO0 ODODO
ooogoooooobooooooboboboboboooooooooo

000000000 Before/After 00O OO0 (MBAA)

O00000DoDo00ooooooooo 210000000000
0 O Dyncmic Proxy Weaving 000000000000 O0O0O0O
0000000 O0Hook Weaving 0 0 HotSwap Weaving 0 0 0 00
0000000000000 00000 After000000OOODO
000000000000 000PROSEOODOOOOOODOD
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O try-finally 000 try D00 O Ofinally OO After D00 OO0
O00000ooooooooooooooooooog

e JIIUDDDDOO Around DO O OO (MAA)
Breakpoint Weaving 0 000000000000 O0OODOOOOO
gboboooooboboboboobooboooooobobobo
gbbooboobbooboobboobooobo

e J00UUODODUDOUDOOODO (FA)

0000000000 00ooDoooooDooo0oOoOoooooon
OO00000ddd0oooooooooooooooooOOoOoDOon
0000000000000 0D0D00D00D000000O00OD00
0000000000 public 000000000 ODOODOOO
OO0000o00oooooooooooooooooooooon
0000000000 0o0ooooooooooooooooon
0000000 0o0o00ooo0ooooooooooooon
OO00o0o00oooooooooooooooooooooon
0000000000000 000000000000O000000
0 0 Hook Weaving [0 HotSwap Weaving 00000000000
000000000 0ooooooooooooooooooon
Breakpoint Weaving 0000000000 O0O0O0OOOO0OOOO
0000D00000D0O00D0DdOExtended VM Weaving 000 0O O
vMOODOOODOOOOo0DOOooOobOooOobooboooooo

e 1000000D0DODO (SM)
000000SwmVMOOOOOOOOOOOOOOOOOOOO
00000000000000000VMOOO000000000
0000000000000000

2.5 0O0OUO

000 Runtime AOP O0OO0OD0OOODOOODODOOOOOOOOOO
goboobooooobooobooboobooooobooboooboon
gboooobooboooooon

e Shopping 000 (O 2.1)
OO00000000D0D0DDDDDOOlogin OloginAsVIP Ologout O
oos300D0DbOoboboOoooooobooooooooooDDD login
OOO0D0O0ODOO loginAsVIP OOOOOOOOODDOOOOOOOO
00000000000 legout OO0OODOODOODODOODOOO
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public class Shopping {

public void login(Customer customer) {
System.out.println("-> Login: " + customer);
/* D0D000obooog =/
}

public void loginAsVIP(Customer customer) {
System.out.println("-> Login(VIP): " + customer);
/* VIP (Very Important Person) OO OO
00000000000D0oO0O */

public void logout(Customer customer) {
System.out.println("<- Logout: " + customer);
/* 000000ooooog =/
}

0 2.1: Shopping 00O O

OO000O0O00DOO00O00DOO0 Customer 1O0OOO0DOO
gooooo

e Customer 00 ((O 2.2))
0000000000000 0D0O000customerID O age O sex
ooobobobobobobo

0000oobooooooooonoOodddcustomerlDOagelsex O
O0000DD0OD Customer 00O0O00DOOOOOOOOODDOOOO
00000000000 VIP(Very Important Person) 00000000
O Customer 00000000000 OOODOOOODOOODOODOO
googoon

-> Login: customerID:0 age:24 sex:Male
-> Login(VIP): customerID:1 age:38 sex:Female
<- Logout: customerID:0 age:24 sex:Male
-> Login: customerID:2 age:43 sex:Male
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-> Login: customerID:3 age:51 sex:Female
<- Logout: customerID:1 age:38 sex:Female
-> Login(VIP): customerID:4 age:45 sex:Female
<- Logout: customerID:4 age:45 sex:Female
-> Login: customerID:5 age:30 sex:Male

<- Logout: customerID:3 age:51 sex:Female
<- Logout: customerID:2 age:43 sex:Male

gboooboobobooboobobooooboboboonbo
gboooooooooooooooooooooog

e HOUODOOODLOUOODLODLDODDLOLDDLOODLDDODLDOODLOODn
gbobooboooooo

e DO DLODLOODDOODLDODLDUOODLOODLOODLOODLOOn
goo

e OO DOOODLOODLOOODLODO

00000 Runtime AOPODOOOOOOOOODODO 2300000
000000000 (@Oo0oo0oUoOo0ooooooOoon)

gbooobogbobboboogboboooobobgoboobod
godg

e loginPCut — Shopping DO OO login OO0 OOOOO
e vipLoginPCut — Shopping 00 00 loginAsVIP 0O 00000
e logoutPCut — Shopping 0000 logout 00O OO0ODO

e loginAdvice — loginPCut 0000000000 O0ODOOOOOOOO
Customer OO O0OQOOOODOOOO

e vipLoginAdvice — vipLoginPCuwt 00000000000 O0O0O
O000OCustomer 0000000000000

e logoutAdvice — logoutPCut 00 0000000000000 O0O
O0Customer 00 O0O00O00ODODOODO

gboboooboboonoooboooboboboboobooboonog
googobooboobboobuooboobobooboon
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25,1 0D000OO0bOOoOoOoOoboObOoogon

gogoooboooooooobboboooobooobobbboogoog
goooooooobooooooboooooobooooooon

ProfilingAspect 0 O O OloginAdvice OvipLoginAdvice OlogoutAdvice
gddddodooobbbbbbddduduuouoooboooooo
goooooooobooooooooooon

0000000000000 OcustomerID=0000000O0000O00O0O
00 ProfilingAspect 0000000000 0OD0OOO0ODOODOOOOODOO
0000000 OcustomerlD=00000000000O0O00O0O0O00OO0O0
dododoooooooooobooboboooooooooooooooon
oo boboboooooooooooooooooo
gog

e customerID=0 000000000000 0O loginAdvice O O Shop-
ping0 000 login OO0OODOOOOOOOOO

e customerlD=0 0000000000000 0O]logoutAdvice 0O
Shopping 0000 logout 00 O0O0O00OO0O0OOOO

gobooboooboboobooobobod

-> Enrty -—-———- customerID:0 headCounter:1 averageAge:24.0 femaleRatio:0.0%

-> Enrty(VIP) - customerID:1 headCounter:2 averageAge:31.0 femaleRatio:50.0%

-> Enrty ------ customerID:2 headCounter:3 averageAge:35.0 femaleRatio:33.3%
oo

0 2400000lgout OODODO OO0DOOOODOOOOlogout OO
00 logoutAdvice DO DODOOODODOOOOOOOOCOCOOODOOOOO
OOcustomerlD=000000000000000000000000O0O
gogd

gobobogobooobooobooooooobooobooooboobooon
gbobobobobobobobuonoooooboboboboobon
gbobobooooooboboboboooboboboooobobon
gbooobboobuodgboobbad

00 Run-time AOP ODU00O0O0O0ODOODOODODODODODO

OO0 Run-time AOP 000000 ODOODOOOOCOOOODOOOO
gbobopooobbooobooboboooobobuooooboboon
goboobooboooboobooboboobboooboobooooDo



020 000 DAOPOOCOOOOOO 22

goooooboobobobobobmooboobooboobobobo
O0000O00O0 Runtime AOPOOOODOOOODOOOODOOO
gbobobobooboboboboooobobobobooonoon
gboaboboobooabooan

OO0 0ORun-time AOPOOOO JPDAOOCOOOOD PROSEDOODO
O000000000000000000 (Atomic Weaving DO 0O ) OO
OoooDoooOoooPROSEODOODODOOOOODDOOOODOOOO
gboooboboboobobonooobobaoooobobooooDn
O00000000000O0ODOOO000O000ooooOOoOoOJPDAO
gboobooobbobobooboobuooboobboobooban
OO00O0OO0O0ODOOPROSEODOOOOOOOOODOOODOODOOOO
goboobooobooooobobooboooobooboooboboobon
gbobooboboobobooboboboobobooobobon
gboboboooobobobooboboboboooooooobon
goboobooboboooobooobbobooboobooobooboobo
OooopooOoOoOoooPROSEODODOOOOOOOOOOODOOOO
gooooobooon

252 JO000OOooOOoOoOoOooOO
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O0bD0odbob0d0OOcustomerID=0000000000O00O0O0O0OODO0O
goboooboooobooooooboboobobooboooboobo
gbooooboabod

<- Exit -————- customerID:0 headCounter:-1 averageAge:24.0 femaleRatio:-0
-> Enrty —————- customerID:2 headCounter:0 averageAge:Infinity femaleRatio
-> Enrty --——--- customerID:3 headCounter:1 averageAge:70.0 femaleRatio:100
<- Exit --———-- customerID:1 headCounter:0 averageAge:Infinity femaleRatio
-> Enrty(VIP) - customerID:4 headCounter:1 averageAge:77.0 femaleRatio:100
<- Exit --———- customerID:4 headCounter:0 averageAge:Infinity femaleRatio
-> Enrty ------ customerID:5 headCounter:1 averageAge:62.0 femaleRatio:0.0%
<- Exit ------ customerID:3 headCounter:0

<- Exit ------ customerID:2 headCounter:-

.0%
:NaNY,
.0%
:NaN¥,
.0%
:NaN¥

averageAge:Infinity femaleRatio:-Infinity
1 averageAge:32.0 femaleRatio:100.0%
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00000000000 0oooooo0ooooooooooooog
(headCounter) 00 0000000000000 OOOOOOOOOOO
O000dooooooooooooooooooooooooooog
O0000000Doo0o0ooDooooooooooooooooog
O000ooo0o 250000000000000

loginlD=0 O customer O loginID=1 O customer O O loginAdvice
O vipLoginAdvice 00000000 (DODOOOOOOODOOOO)O
O000000logoutAdviceDOO OO (DOODODODODOOODO)00O0O
O00OheadCouner 00 000000000000 ODODOODODOODOOO
logoutAdvice O loginAdvice O vipLoginAdvice 000000000
O00oooooooooooo

gboooooboobooobnobooooon

goboobooobooobobooobooboobooobooobooon
gbooobooboooboboobouoobboobooboobooood
0O 00ProfilingAspect 0000000000 DOOOO0OOODOOOO

private Map<Advice, Map<Integer, boolean>> dependencyMap;

000000 Advice 00O O customerID OO0 00O Customer O OO
doooooooooooooon

000 O loginAdvice O vipLoginAdvice 000000000 advice-
Body DODOD0OODODOOO0OOOOOODOODOODOOAO loginAdvice O
vipLoginAdvice 0000000000000 O0OO

Map<Integer, boolean> thisAdviceMap = dependencyMap.get(this);
thisAdviceMap.set (getCustomerID(context), true);

0000 logoutAdvice 0 0 adviceBody 00000000 OODOODO
000000000 ]loginAdvice O vipLoginAdvice OO OOOOOO
00000000 logoutAdvice D0 DO ODODODOOODODOODO

int customerID = getCustomerID(context);
if (!'dependencyMap.get(loginAdvice).get(customerID)
&& 'dependencyMap.get(vipLoginAdvice) .get(customerID)) {

return;

00000000000 ]logoutAdvice O loginAdvice O vipLoginAd-
vice OO0 0D0D0O0OO0OU0OOO0O0OO0OO0OOOO0OOOOOOOOOO
O0oo00oooooog



020 000 DAOPOOCOOOOOO 24

e HUUDODOOODLDOODLOODLDOODO

e J0JU0OUDODDOUOOUD (DDODLOU)LOODUOLOOODO
0000 (000o00ooO)0boooooo

e JOUODODOODODODODODODODODODO

googboobobogobbooobooooboobobooogooon
gboboboobooboobbobooobobooboboboobooooobooan
goog



020 000 DAOPOOCOOOOOO 25

public class Customer {
private static int nextID = O;
private int customerID;
private int age;
private String sex; // "Male" or "Female"

public Customer (int age, String sex) {
customerID = nextID++;
this.age = age;
if (sex.equals("Male") || sex.equals("Female")) {
this.sex = sex;
} else A
throw new IllegalArgumentException();
}
}

public int getCustomerID() {
return customerID;

}

public int getAge(){
return age;

}

public String getSex() {
return sex;

3

public String toString() {
return "customerID:" + customerID + " age:" + age + " sex:" + sex;

3
X

0 2.2: Customer 00O
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public class ProfilingAspect extends Aspect {
private int headCounter = 0; // Customer OO0
private int ageSum = 0; // Customer OOO0OODO
private int femaleCounter = 0; // Customer OO OOOOOODO
private int getAge(Context context) { /x O =*/ }
private int getCustomerID(Context context) { /* O */ }
private String getSex(Context context) { /* O %/ }
private double calculateAverageAge() { /+* O */ }
private double calculateFemaleRatio() { /* O =/ }
private void increaseCounter(Context context) { /x O =/ }
private void decreaseCounter(Context context) { /x O =/ }

private void printStatus() {
System.out.println("headCounter:" + headCounter + " averageAge:
+ roundDouble(calculateAverageAge()) + " femaleRatio:"
+ roundDouble(calculateFemaleRatio() * 100) + "%");

}

public ProfilingAspect() {
MethodEntryPCut loginPCut = MethodEntryPCut.getInstance("Shopping",
"login(Customer)");
MethodEntryPCut vipLoginPCut = MethodEntryPCut.getInstance("Shopping",
"loginAsVIP(Customer)") ;
MethodExitPCut logoutPCut = MethodExitPCut.getInstance("Shopping",
"logout (Customer)");

Advice loginAdvice = new Advice(loginPCut) {
public void adviceBody(Context context) {
increaseCounter (context) ;

System.out.print("-> Enrty ------ customerID:"
+ getCustomerID(context) + " ");
printStatus();

}
};

Advice vipLoginAdvice = new Advice(vipLoginPCut) {
public void adviceBody(Context context) {
increaseCounter (context) ;
System.out.print ("-> Enrty(VIP) - customerID:"
+ getCustomerID(context) + " ");
printStatus();
}
s

Advice logoutAdvice = new DefaultAdvice(logoutPCut) {
public void adviceBody(Context context) {
decreaseCounter (context) ;

System.out.print("<- Exit ------ customerID:"
+ getCustomerID(context) + " ");
printStatus();

}
};

addAdvices(loginAdvice, vipLoginAdvice, logoutAdvice);

O 2.3: Profiling 0000 O
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LogoutAdvice is invoked
without invoking loginAdvice or vipLoginAdvice

A
Weave 7y /
ID=2
A
ID#3
Joinpoints and
advices are binded ID=4
ID=5
A
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| J
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OoO0O0oO00CocCoOO0ODODOOOO0O0000O00oOoOo0oooooOooon
O00D00O00000 Dynamic AOP System O OO0OD0O0O

3.1 00obooogooon
3.1.1 Odgdooobooooon

Ooooo0OooooooooooOoOOoOoOOO APIODOOOOO
gbooooboobooonoboobooobboobooon

<OrderRelation> := <Advice>.follows(<OrderComponent>) ;
<OrderComponent> := <Advice> | <OrderComposite>

<OrderComposite> := <AND_Composite> | <OR_Composite> | <NOT_Composite>
<AND_Composite> := new AND(<OrderComponent>*)

<OR_Composite> := new OR(<0OrderComponent>x*)

<NOT_Composite> := new NOT(<OrderComponent>)

<Advice> := "ObjectOfAnAdvice"

o <OrderRelation>
godoo0ooooooobooobooooooooooooooono
OO0 <0rderRelation> OO 0O0OO0OO0OOOOOOO

o <Advice>
0000000000000 00000000 first-class object O
0000000000000 0AdvieeOOOOOO AdviceOd OO
0000000000 000000000 <Advice>OOQO OO

e <OrderComponent>
U00000000000D0D0O<Advice> U0 0OOUOO<0rderComposite>
gooooboogn

e <OrderComposite>
0000000000000 000000O00O0O0AND(DODO)O
OR(ODOO)ONOT(ODOODO)ODOOODDODODOOOODODODOODOD
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ooboobDOoooooooooooboooooNOTDOODO
gbooobooboobobobobooboobooboboboobobooog
gooboooo

e <AND_Composite>
goddooooooooooooooooooboooooooa

e <OR_Composite>
goddooooooooooooooooooboooooooa

e <NOT_Composite>
gooooboobbooboobboobooboo

3.1.2 JUOUOoooon
gboooobooobooon

OO0 +«+00000000C00 ADOOOODOOO0 A OODOO
000000000000 - A(s) D000000000000000
0000 AOD O0O0O0OO BOODODOOOOOODODOOOOOODO

00000 AQDOO0 t+0oOooooo0ooooooo BOOO t0O
gbooobooboobooobbooboonoo

A(t) O B(t)

goboboooobbooobbooobb toobbooobbo
O0000000Afllows(B)OOOOOOOOOOOOOO

A.follows(B) = O t, A(t) O B(t)

gboboobooobobooobooooobobooon

A.follows(new AND(B, C)) = O t, A(t) O (B&) O C(t))
A.follows(new OR(B, C)) = O t, A(t) O @B() O C(t))

A.follows(new NOT(B)) < O t, A(t) O (= B(t))

gboooobodabod

00 t+t000000 sO0000ODOODO0ODO AQDODODODOO
A(t, s)JODOO0OODOODOOODOODODOO -~ A(t, sYOODODODO
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O0oO0O0oooooo0oO00 A0 DOOOoOO BOOOOoooooOd
goooobooon

00 +0000000C00D0 AQDOO sOO00ODOOOOOOOOOO
UOBOOOsOO0DO0OO0OOOOOOOOOOOOOOOOOOO0

A(s, t) O B(s, t)

gbooboooboboboooooboboobooobobobooobong
sO0t000000000000000000Afollows(B)DOOOOO
gboooboan

A.follows(B) « O s, Ot, A(s, t) O B(s, t)

gobooboooboboooboobooobobooon

A.follows(new AND(B, C)) - Os, Ot, A(s, t) O (B(s, t) O C(s, t))
A.follows(new OR(B, C)) = Os, Ot, A(s, t) O (B(s, t) O C(s, t))

A.follows(new NOT(B)) = O s, Ot, A(s, t) O (= B(s, t))

3.1.3 00O0boooood

gbooogboboboobdoouobobobobuobooobabg
gboboobobooooboobooboooboobooboooboobon
gobooobooboobbooobuooboon

e JODODOO ID

e JOODDOODOODO

gbooobobooboooboobooboobobooboooboo
gbooboboouooobuooboboobuoobobobooban
o0 IDbOoobooooooooboobooooboooboobgon
god

setSessionPolicy(new SessionPolicy() {
public Object getSessionID(Context context) {
return getCustomerID(context);
}
1N
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SessionPolicy 0 0 00000 0O OO Opublic Object getSessionID(Context
context) 000000000000 0O0O0O0OODOOOOOOOOOOOO
00000000000 DO0D0O0D0000000000 setSessionlD O
O000D0O00OD0OO0ODOOOOgetSessionlD OOOOOOOODOOOO
O0000000oooooooooo IDOD0O0O0O0OD ooooooo
oooooon
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40 OO

4.1 JPDA

00000000 Java Platform Debugger Architecture (JPDA) OO
googn

JPDA O OJava Debugger Wire Protocol (JDWP) OO OOOOOOODO
Java Virtual Machine Tools Interface (JVMTI) O Java Virtual Machine
Dubugger Intervace (JDI) 00 000000000000 00O00OOO
000000000000 0000000O00U00 (Doooooooo
00000)0000000000

1.

Debugger
oooooooooood

. Debuggee
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gbobooboogboobboobooboo
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ul

FI\yH— - JDI — Java Debug Interface

JAVkIVR

[

-«—— JDWP — Java Debug Wire Protocol

A

INYHITIUR
SAAVE o «— JVMTI — Java Debug Wire Protocol
VM
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O0D0O0O0O00ODO0O0O0 2.300000logoutAdvice O loginAdvice
000 vipLoginAdviece 00000000000 ODOO0OOODO25.20
(23000)000000000OO0OO0O0O0O0O0OOOODOOOODOOOO
gbooopooboobooonpobooooon
gboboboboboboboboboboobo

private Map<Advice, Map<Integer, boolean>> dependencyMap;

0 0 O loginAdvice O vipLoginAdvice 000000000 O0OOOO
OO0 IDO00O0O00OoooooooooOooOO0OO0O0O0O0ODO00000
Oo00oooOooooooo

Map<Integer, boolean> thisAdviceMap = dependencyMap.get(this);
thisAdviceMap.set (getCustomerID(context), true);

O000OlogoutAdviece 00 DD OD0OO0OD0OO0OOOOODODODOO IDODO
000 00loginAdvice O 0 O vipLoginAdvice OO O0OOOOOODOO
goooood

int customerID = getCustomerID(context);
if (!dependencyMap.get(loginAdvice) .get(customerID)
&& !dependencyMap.get (vipLoginAdvice) .get(customerID)) {

return;

OO0OoOo00obOOoOOoOobOOoOo AplODOO0ODOOOODOOODOOO
googooobooboooboobooobooboon

gboboogogbbboobuoooobobobuoboobobabg
googn

Criterion criterionByID = new DefaultCriterion() {
public Object getKey(Context context) {
return getCustomerID(context);
}
s

gbobooooobooboboboboboooooobobobon
gboooooooooooooooooooooooooooogoonDg

logoutAdvice.depend(new OR(loginAdvice, vipLoginAdvice));

setCriterion(criterionByID);
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