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- 2
1 class Sender{
2  public void sendFile(String host,
3 String fileName) throws Exception {
4 int n;
5 int port = 9000;
6 bytel[] buff = new byte[1024];
7
8 Socket s = new Socket(host, port);
9 DataOutputStream out
10 = new DatalOutputStream(
11 s.getOutputStream()) ;
12 RandomAccessFile file
13 = new RandomAccessFile(fileName, "r");
14
15 while((n = file.read(buff)) > 0){
16 out.write(buff, 0, n);
17 3
18
19 file.close();
20 out.close();
21 s.close();
22 System.out.println(fileName
23 + " has been sent to " + host);
24 }
25 }

U2l:gb0b0b0oboboboboboboboboon

\_
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gbooobooobobooboobogboobboobooboobooo
gbobooobooboboobobobooboobobbliboobon
gboobobooboaobbooboobbooboobbod

é N

class Sender{
public void sendFile(String host,
String fileName) throws Exception {
int n;
int port = 9000;
byte[] buff = new byte[1024];

O0ooO0oooooooog (1)

Socket s = new Socket(host, port);

s.close();

O000000ooOoooog (2)

System.out.println(fileName

+ " has been sent to " + host);

022 0000000
N )

go0ooOoOoOoOoOoOoDDooODOOOOODOOOOOO 22000000
0000000000000 22000000000000000000
OoOoOOoO0000O0ooooOoODODOOOO0OO0OOoOoOoOoooooooo
00220 ()0

try{

0000020
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}catch(IOException e){
e.printStackTrace();

3
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goboooboobooooooboobooobobobbooboobooboo
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goooobooobooooboobooboobooboooobooon
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gobooboobooobbooboooboobooboobbooboooo
gooooooooooooooboobooboobobooboobobobob
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gobogboooboobbobooooobobooboobooboooboobooboo
goboooboobooobooboooboooboboobooobooboo
goboobbooboobooboboobobooboooboouobooboo
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000000000 0try-catch OO tryUU0OO0OOOO catch U
Obob0ob0ob0obOobuobuobouoboonog JavalOOOOOOtry
Ub00b00ob0oDbOobobObd catcchUODODOODOOO0OOO0OOOO
O000DooboobDdbObb0Ocatch DOO0OO0OODO try-catch OO
obobobobooooooboobobooboobobob 220000
2300000000000000 sendFileBody() 00O tryOOODO
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-~
try { h

sendFileBody(host, fileName, port, buff, n);
} catch (IOException e) {
host = getAnotherHost();
try {
sendFileBody(host, fileName, port, buff, n);
} catch (IOException e) {
e.printStackTrace();
}

0230000000000
NS /

try-catch 00 do-while DO UOOD0OOOO0OOOOOOOOODOOO
0000000000220 (1)0
Exception e = null;
do {
try{

000002 o
} catch (IOException err) {

e = err;
host = getAnotherHost();
}
} while (e != null);

gboboobobobooboboobobboobbuonooobobo
gbooobgoobooan
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030 GluonJ/R

bbb bbouooubbooobooobooooo
00D00000000000000 Gluond/R (GluonJ with Recovery)
ggbobdooogoobooobobooooboboobuooobboobog
godobobtbodboobobuooobbuooobbooobboooooboo
goosdliboooboobooboobboboboobuoobooboo
goggooboboodd2iguoobbooooooonooooood
goooooboooooog

3.1 UU0oobooooooobnbd

gogobobobbooooobobbbbooooobbbbooooobog
goboobboooobbobbooobbboooooobooboboooon
goobooboooooboobooobooboooooboobooooon
goooboboooobobbbooooobbooooobbbooooon
gboboboboboboooooboobobobobooboooo2.2
gobooboooobbbooooooboboooooooboooon
goobbooooobobboooooobbobooooooboboboooon
Oo00o0oO0O0O0O0OO0OO0ODOOO0O0OUODOOeODOoDDODOOODO
gbobooobooobobo3iooboonoboboobobooooboon
O AspectJ[12][1] 0000000000 0O0OOOOOOOOOOOOO
godg

3.1.1 AspectJ

AspectJ 0000000 OO0 1000000000 0ODOOODODOO
gbobobobuooboobobobooboboooobobobob
gboooooboboooooboobbooboouonoooboooobonoo
gboboooobobboboooboboooboboboobobo
gboboboobobobbooobobobooboobobobobo
gbobobooobooboboooobobobobobooooobobgan
ggbooboboobooboobooboooboobooobooooobo
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gbobooooboboobooobobboobooboboboobono
gboboboboooobobbobobobooooobobobon
gboogboan

ooooooo

goobobooooobooboooooooboobobooooooooobog
gbobooooobobooobobobooobobobooobogon
gobobbooooobbooooobbobbboooobbooooaon
O00000000000000000000AspectJOODOOOOOO
goboooboobooboobboobooboobobooboooo
Aspect) OO0 O0O0OOOO0OOOOOOOCOOOOOOOODODOOOO
000 3.100Aspect)] D000 O0O000000OO0O0O0OOOOOOOOO
googooon

Ul Sender UUUD sendFile UOOOUOOODOOOOO0OOOO
gbooobobooboobbooboooo

execution(void Sender.sendFile(..))

0000O0O000ODODODOOO000000000000D00ODOOAspectd
0&&O||0!'000300000000000000O0OO

oooon

Jo00doooodoooooooo0oooooDooooooDoooon
O00000000OAspectJ OOODOOOOOOOODOOODOOOOO
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before 00 O00OODOafter DO0OO0OOOaround 0 O0O0OO0OOOODOO
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]DDDDDD \DDDDDDDDDDDDDDD

execution (behavior-pattern) | behavior-pattern 000000000
doooooooooooo

call (behavior-pattern) behavior-pattern D 00000000
gobooboooboooon

set (field-pattern) field-pattern OO O00O0O0O0O0O0O0O
goodoon

get (field-pattern) field-pattern OO 000000000
goooon

within (class-pattern) class-pattern 0000000000
gobogood

cflow (pointcut) pointcut 00O OOOOOOODOO
dooooooobobon

this (type or id) 00000000000 Otype 000

obooboboidbgobobgno
gboobobooooon

target (type or id) O000o000ooooooontype O
odo0bOodooooDidOonooooo
oooooooooooa

args (types or ids) 00000000000000type O
oboboboboidbooooog
gooooooooood

0 3.1: AspectJ 00O O0OOCOCOOOOOOODO

3.1.2 GluondJ

000000000 GuonJOOOOODOODOOODOOODOODOO
Aspect] D0 DODOOOODOOCOOODOQO Gluond O006Glue DO DOODO
gbooboooobbooobbbOddeGlue DOOOOODOOOOO
gobooooooboobobobobobobobooooooooog
gbooobboobuodoboobbooboo

goooooogoogog

eGlue UOODODOOOOO0ODODODOOODODOOODDOOOOOOD
gboboobooobooboooboobooboooboboooooooon
gbooboboooboobioobodid Pointcut U0 U @Before U
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CAfter DeAround U0 O UOOOOOODOOODOUOOOOOOO 3200
3000nboonooobooboobooboobbooboobon
gbobuoboboboobouooubooboboboobobabo
gbooobooon

’DDDDDDDDD gboboobooobbooood

call(String methodPattern) methodPattern 00000000
ooboobooboobobod
ogooooooon

set(String fieldPattern) fieldPattern 00000000
goooooobooooboog

get(String fieldPattern) fieldPattern 00 OO OO O0O
goodoooboboobbood

within(String classPattern) classPattern 00000000

gboboobooobbooood
goboobogooboobon

within(String classPattern) methodPattern 00 000000
oodogoooboooboo

annotate(String annotationPattern) | annotationPattern 0 0 000 O
goooooboboooboog
goooooobooooboog

goooga

when(String javaExpression) javaExpression 0 true OO0
oo

cflow(String methodPattern) methodPattern 00000000

gobooboooboooo

032 GluonJOOOOOOODDOOODOOODO

U000 .and .or 000000000 ooobooobooonooonon
O000DD0OcallDgetd OO0 set DOOOOODOOOOODOODODO
oo 3boobobooboob1boob0boo0oooonoo

gbooooo

AspectJ OO 00000000 DODOODOOOOOOODODOOOOOOODO
0000000000 3.100 Sender 10 OOODOMO getAnotherHost ()
godogoobobobobbbtbodoooooooooooooo
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EEEEEE]E EEEEEEEEEE ]
@Before(adviceBody) | 00000000000000000O000
00000000000000
@After(adviceBody) | 000000000000O00O00O0O0O0O
00000000000000
@Around(adviceBody) | 0000000000000 O0OOOOOO
0DO000000000oon

033 0000000o0oooooooooooooooon

4 R

ORefine static class AnotherHost extends Sender {
public String getAnotherHost() {
//000000000

031 GluonJOOODOOOODOODO

3.2 block UOUOUOOOOO recover U UOOMNO

GluonJ/RO0OAspect)] 00000000000 DO0OOOOOODOOO
UbobodbOdplock UODOODOOO O recover UOUUODOUODOOM
U00Obpleck DO DOOOOODOO20000000000000000O
UbobobDoooboboboobdprleck OO ODOOOODLDOODO
gboboubuobobobobuoboobobobobooogbo
000000 recover DOODOOOOOOOO block DOODOOOMO
gbooboboooboobooboobooboobooboobboobg

goo20000oooboobobobobobobobbobbbObbOODOblock
Ubobo0dbodrecoverU 00000000 oonoonooonooonOn
0320000000Gluon/RO OODODOOOOOOOOOOOOO
000000 GluonJ 3]0 0000O0O0O0O0O0OGluon 000000
OO0000000O0Gluon 00 @Glue DOODODOODOODODOO
Ub0boo0ooo0bO0obobool pointcut DOOODOODODOODO
gboboooboboobobobuoboobuooboboboooobo
gboboobboooboooonb ped0b000DbO0OO0OOOODOOOO
ooooooooogoog

block DUDOOOOODO PedOUOODOOOOODOOOO block OO
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e D

import javassist.gluonj.Glue;
import javassist.gluonj.Pcd;
import javassist.gluonj.Pointcut;

import javassist.gluonj.plugin.Block.Recover;

0Glue
class FileSenderRecovery {
Q@Recover (etype = "java.io.IOException",
advice = "{ $1 = getAnotherHost();"
+ " javassist.gluonj.GluonJR.retry(); }")
Pointcut p = Pcd.block(
Pcd.call("java.net.Socket#new(..)"),
Pcd.call("java.io.PrintStream#println(..)"));

032000000000
N J

Ub0oonobodn vleck UODOOOODOOODOOOOOOODOOOO
ggoboooobooobobobooooboboooobobon
gobobooobbbuooooboboooooboboobooooon
gbooboooboobobobooboobobobobobon 20000
UboobOdbOd cal2 000000 ODOO0ODO0ODOODOODO call O
gbooaboboobuadaoo

gobodo#u0ooooboony
Ubo0bobddbUOnewd 00000 o0oboobOobOooDO
gbobodobooboobobooboboboobg .. boabob
U0000D0call 0000 set U get DOODODODOOO0OOODODOO

gbobobo#x0 0000000
gbobobobobooboboboboooboboboboooobo
gboboboooobobobooboboboobooobooobono
gobogobooboobooboobooobooooooooboooboobo
gboobobooboobbooboooo

recover UOOODOODOOODOODDOOOODODOODOOODOOOO
U00000 erecover 1O UODOO0OO0OO00ODOODOODOODO 32000
etype U0 DOOO0OO0O0OO0O0O0OO0OadviceUOOUOOOOOOOOOONO
ObooDoob0obOob0obobOonDoobOoDbDO $10 block DODOO
OU0000Db0000bO0000bO0O0DD sendFile() DOOOODO
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OO000O0o0DbOO0b0O00DbDOoUObObOUOO0sebbObbOOODOOO
Uoboo0bobooobbboo0obobboobobOddrecover UOO
O0000 GluonJR.retry() DUODODOODOOOODODO block DODO
gboooboobooboobooobobobooboboooobobon
0000000000000 0000000000Gluon/ROOOOO
gbobogobooabod

032000000000 2200000000000 (weave 00O)
b0 330 try-catch U OO 0OO0ODOOOODOO0ODLOODODOOO
gboobogooboabod

e N

class Sender{
public void sendFile(String host,

String fileName) throws Exception {
int n;
int port = 9000;
byte[] buff = new byte[1024];

again:
try{

Socket s = new Socket(host, port);

s.close();

}catch(IOException e){
host = getAnotherHost();

goto again;

}

System.out.println(fileName

+ " has been sent to " + host);

033 03200000000 2200000000000000
gbobooboobooboobooboboboboobobobo

\_
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O000catch 0000000000 gotol JavaOODOOOOODO

3.3 Uuoooggd

gboboooooboboboboobooobooboboobooboooon
Uobooboobobb 34000000 i 00000 for00nO0d
ubobobgifbgobobod fordbobooboooaobgon
Ub0D0o0bbo0db0bfer 0D0O0D0ODOO0ODODO plock OOODOOO
goooooooooooooo

-~
ifO{ A

Yelse {

}
for({

}

0 34: 000000000000
N /

O000000000GluonJ/ROODODOOOOOODOOOOOODODOO
gboboboobobobooooboboooboooboboobobn
gbooooooooooooooooooooooooooobooonn

gboboboooooboboboboobooboboooooooban
gboboboooobooboobooboboboobooooonood
Uob0ooboboooOo 35000000 for00oonoobOooDbOn
Uboooboboobooboodgbibdpleck DOOOOOODO

Pcd.block(Pcd.line("begin"), Pcd.line("end"));

gbobobobooboboboboboboboboboooobo
goooooogoogog
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ifOf

Yelse {

}

@Line (begin)

for(){

}
@Line(end)

035 000000000000

3.4 GluonJ/ROOO

0000 GluonJ/ROOOOOOOOOOOOOOODODOOOOOO
gbobobooboobobbuooboobobuoooobobobod
ggoboobooboobooboobobooobobooboboobo
ooog

3.4.1 block HUUOUOOODOOOOODODOO

3200 GluonJ/ROOOOO0OOODOODOOOOOOOODOOOOO
U000 bleck DD OOODOOOOODODOOODOOOODDOOO
gbobobuoooobobobaoooobooboobooboanood
gbobooooobooboobobobooobobobooobobobo
gboboboboobobooobobobobooobobobonoon
gbobobobuoooboobobboboboboooobobobob
goooobooon

gbooooobooobooonoog

gobooboogobooboobooobooobooobooboobonoo
goooooooboobobobobobobog2200000 3.20
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gbooobooobobobobooboobooboboboboobgoon 3.6
gboboooboobobogo3ryrogbuoboobooboobooobon
goboobooobooboobooboo3dsubooooooooooobooo
gboboobobooboobooobobooboog 3deboobon
gooboboooobo 3vyooboboooobobooobobo3gnonbooo
gobooboooobobooboob .oboobooooo 38000
gboboboobooobooboboobooboo20000bo0oobogan
U0 1300000000000 000000DO0O0Db0O0D0DO while
gboboboooobobo2400000b0ob00o0D20000000
000 13000b00bobbobodboooboin catchOOOO
g2c0000000000037TH0LODO BOOOLOOOOODOOO
gbooabboood

e 2

public class Sample{
public void m() throws Exception{
int i = 0;
a0;
while(i<3){
cO;
bO);

i++;

b

036 000000000000
N J

gooobobobooboboooboobooboboboobooboon
gobobooooobboooooobooboooooboobooboboooan
god

3.4.2 finallydooooogg
gbodbbdd finally O

03110000 finallyOODODOOOOODOO0ODOODOOODOODO
031200000000000000000000000O0DO0O0ODOO
ObooobooobOobbOobOg 3120007000000 IOException
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0Glue R
class InsertTryCatch {
ORecover (etype="java.lang.Exception",
advice="")
Pointcut p = Pcd.block(
Pcd.call("Sample#a(..)"),
Pcd.call("Sample#b(..)"));
}
03703600 0b00onponbogon
N J
try{
a();
while(i <3 X

C();
} catct'(quxception e){/*5I o} AnEE*/}

b();

i++;

0 38: 360 a0 00 pO0 GluonJ/ROOOOO0O0O0OOOOODO
googon

U00000001101700D000O0Exception DO O0O0OOODO230
10000 ubooboogboooboooboDnssu41oogoooDn
gboboboobooooboboboboobooooobobobon
oobooob s OOODOOODOOOODOOODOODOOOOOO
OpOUD0O000OO0OO00DODOfinally0D0O0O0O0O0OOOOOODOO
gbobooooboboboobobuobooboboooboobo
UO0finally DOUOUOO0O0OOOO0OOOO0OODOOO0OOOOO00
UO0return D000 D0O0O00O00O0000O0O00O0OOOOOO0ODOOO
googd
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/rO: iconst_0O \\

1: istore_1

2: aload_O

3: invokevirtual  #24; //Method a:()V

6: goto 20

9: aload_O

10: invokevirtual #27; //Method c: )V

13: aload_O

14: invokevirtual  #30; //Method b:()V
17: idinc 1, 1

20: iload_1
21: iconst_3
22: if_icmplt 9

25: return
26: astore_2
27: getstatic #96;
//Field java/lang/System.out:Ljava/io/PrintStream;
30: aload_2
31: invokevirtual #101;
//Method java/lang/Throwable.getMessage: ()Ljava/lang/String;
34: invokevirtual #103;
//Method java/io/PrintStream.println:(Ljava/lang/String;)V
37: goto 13
Exception table:
from to target type
2 13 26 Class java/lang/Exception

0390360 a0) 00 pO 0 GluonJ/ROODOOOOOODOO
uboboobooooobon

N J
e N
public void m() throws Exception{
try{
aQ;
Ycatch(I0Exception e){
cO;
Ycatch(Exception e){
d0;
}finally{
bO;
}
+
0 3.11: finally OO OOOO
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0:
1:
2: aload 0

<+—try TOvY

9: aload 0
10: invokevirtual // c: ()V

13: aload 0

22: if_icmplt
25: return
26: astore 2

37: goto 13

0 3.10: 3.6 0 a() OO0 bO 0 GluonJ/ROODODOOOODOOOOOO
ooooooooogoog

O000GluonJ/R 000000000000 ODOOOODOOODOO
finally OO0OO0O0OOO0OO0D0OOO0OODO0ODOO0O 31200000
gboboobobooobboobboobbuoobbddDn finally O
ggboboboooboobooboobbobobooobooooboobooboo
0000000 GluonJ/ROOOOOODOOOODOOODOODOOODOOO
Ubobo0bboo0obooobibO findllyooooooooooo
ooooooooon
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gboooobooobooonoog

e 2
try{ ‘

try{
0

} catch(IOException e){
0

} finally{
U

}

} catch(Exception e){
O

0 3.13: GluonJ/ROOOOOOO0O0OOOOO finally 0000

oooooo
N /)

03.130000000000 try-catch JOO0O0OOODODODO Glu-
onJ/ ROODOOODO0OOOOD0OO0O0O0O0O0OOO0OODO txryOOOODO
gbooboooboobooboobooboboobooboobon
U IOException UUUOUOOOOOON finally UOUOOOUOQOQUAQUQd
O0GluonJ/ROODOODOOOOOOOOOOOODOOOOOOODOOD
Exception U0 U000 O0O0OO0OD0ODOODO catchODODOODOOODOODOO
O000ob0ooo0obobob0o0obob0obobOoDbOn finallyOOd
oooooooooooog

gboogoooboobooboboooo

03140000 txryOUODUODOD return 000000000 0ODO
Uboboobi00 finallyQooOoOooooOooooooooooon
U0 finally OO OODOOO0ODOODOOODO
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gbooobobooboobbooboooo

g3lsgbooboobooboobooobooooooboooboon
finally 0O 0O000O0O00OO0O0O0OO0O000O0O0O

3.4.3 U000OO0OOOOOO0OOODOOOODO

342000000000Gon)/ROODOOODOOOOODOOOOODO
gbobobobobooooboboboboboooobobobo
Ubobo0b0b0O0Otry-catch OO0 O0O0O0O0O0O0O0DOO0ODO0DOOO0OO
0 GluonJ/ROOODOOOOO0OO0O0O GluonJ/ROOOODOOOOOO
OoooOoO00oDOOoO00oDoOO0oO0OOo0OoDOOoObD Glueo oo O
gbobobobobooooboboboboboooobobonbo
ooooooooogooobgno
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-~

public void m()  throws java.lang.Exception;
Code:
0: aload_0O
1: invokevirtual  #3; //Method a:()V
4: aload_O
5 invokevirtual #4; //Method b:()V
8: goto 42
11: astore_1
12: aload_O
13: invokevirtual #6; //Method c:()V
16: aload_O
17: invokevirtual  #4; //Method b:()V
20: goto 42
23: astore_1
24: aload_O
25: invokevirtual #8; //Method d:()V
28: aload_O
29: invokevirtual #4; //Method b: (OV
32: goto 42
35: astore_2
36: aload_O
37: invokevirtual #4; //Method b:()V
40: aload_2
41: athrow
42: return
Exception table:
from to target type
0 4 11  Class java/io/I0Exception
0 4 23 Class java/lang/Exception
0 4 35 any
11 16 35 any
23 28 35 any
35 36 35 any

0312 0311000000000000O00D0ODOODO

/
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try{_
if (== )

return;

} .

} catch (){

} finally {
(finally )
}

0 314:tryUDOUODOODOODODO finally O

try {

TRINAR
throw e;

} catch (){

1 finally {

}

0315 00000booboboobooooo

31
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40 OO

000000 0O00O0DOoOoOOoOUOobODOOO0OOO0n GluendOOoO
00 GluonJ/ROOOOOOblock DOOODODOOODOOOOODOOO
ubooobooobooobid sxry00oooboooboon
00000000 catch OOOD0OOO try-catch DODOOOO0OO
0000000000000 00000000000000 Javassist[8]
gbooooo

4.1 block DD OOOONO

GluonJ OOOO0OOOOOOOOOODOOOODOOOODOOOOD
goboobobboooooobboooooobobboooooobobboon
gbobooboobobooboobuobobboobooboboobbo
gbobooboboboboooobooboobobobooooobobgan
Ubobooooboboobobubobb call00booobon
gobboooobobbooooobotooooobboobbooooob
gbobobooobobobooboouobobooooboooooobobgan
gboboooboboobobobobobooboboobobooo
bobobooobbobobooboobooboboooboban
Block DODUODODOOODOODOOOblock UODOODOODODOODO
O000O0000000C0OCoOoooooOoDooOoDoOO Gluond OO0
gbboobbodbUcall0nooboooobooboan

EREBTYRDIM

foo () : (UP) HmYB5s --> ZOWPERE

. BETIEGZL,

) BETIEAGL --> BBETIEGZLD

foo () : (UP) METHD --> PELEZRE

bar 0:(JP)  #ATHD --> BELETE

041 fooOO0ODbvarOOOOOOODOOOOOOODOODO
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UU0O0Obvlock UOODODOOOODODOOODODOOOOOODODODOOO
goobbooooobobboooobboooooooboboboooon
gbboobuobuoobobobobuobooobobobobooodgbo
goboobobooooobooooboobooogoo410b0000b000
ggbobooboobooboobuoobobobobobuooboon
Oo0o0oOooDOoOoboOoOo0oOOoOonDoOoD fooOOUOOUOODOODO
gbobooooobooboobobooooboobooboboobbobooobo
gboobooboboobobooboboooboboobobooobbo
gbobboobuoobobbobobuooboboboobuooboboba
boobooboboobooboobooobooooobooboooobo
gbobobobobooboobobboobobooboobobobo
gooooooobogbooboboboboboooooboooo™moo
00 fooO UOUOODODODODODLDODUODODODODUODODO
O0O00O00OvarO DODODOOODOODODODODODODLDODOOODOO
gbobooboobobooboobuobooboboboooboobo
gboooboooboobooboobooboboobbooboooboobon
O0booooobooooobooooognD 41000000 foo(O OO
bpar() 0O0OO0D0OOOOOCOODOOO

4.2 recover U UOOU

gboooboboboboboooooboboobouooboobobon
gbobooooboooooboboboobooboooboboon
O0000ooooooboobo0o0oooDbOoOoOoOOn Exception Table O
gbooooboooboooobooboobooboooboobon

e HUUDODOOODLOUODLDOLDDUOLOODLDOODLOO
e JIDDOOO0ODOODDOODDOODLOODO
e JOIDDOODOODOODDOODLDDOO

goog

O00Orecover DO DOODOODOOOODODOODOODOODODODOODO
gobooooboobboooboooobooobooboobobooboog
gbobobooboboobooobobbobuobooobobobod
OU0D0O000OD0 Exception Table DO O OUOOOOOblock OO DOOO
gboobooboobooboobooboboobooboobgoon
gbobobobooboboobobooobobobobooooba
OO0D000OOetype UOODUODOOODOOODOODOOODOO Exception
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Table OOOOODOOOOOOOODOOOCOOOODOOOODOOOO
gboboboobooooooobobobobooooobobobon
gbooobboobuodgboobobad

4.3 0O0O0OOOO GluonJR.retry()

320000000000GLluonJR.retry) OO DOOODOOODOO
gbooboooobobobobooboooobobOobOonoO static U
Ub0o0o0obboOoonn invokestatic O UOODOUOOODOOOONO
gbobooboboobboboobobobobobuonbg gotod ™
gbbodbibdpleck DOUOOODODOOODDOOODLDDOOODODOOO
gboooooboobooobooon

AR D
INARa—F block

DANAR P

v

in\./okestatic

EDREI T

GIuanR.retry(); gc;to =

0 4.2: GluonJR.retry() OO DO OO

44 UO0O00O0O0O0OOOOOLOOOOOOOO

U00000000000D00 GluonJR.doNext() DO OODOODO
O0000O0O00000 GluonJR.retry() OO0 0O0Ostatic 0O OO0
gotoUOODODOODOODOODDODOODDOODOODOODOOODO
U try-catch 00000000000 0catchDO0OOO0OO0OOODOO
gbobobooobobbuooobboboooobbooaobbdlgoto
U000D0 catch OO OO0OO0Oblock DOOO0DOODOODODOODO
U0b0o0o0o0obooboobobDoDb gotoOODOOOOODOOODOO
0000000000000 VerifyError' 0000000000

4.5 UO0O0OO0OOOOO

GluonJ/ROO0OOOO0O0O0COOOOO try-catchO0O0OOODODODO
Orecover UOOOO0OOO0OOOOOOOOODOOODOODOOODOOS

J0DU0000000D0000D0000000Dooooon




0o40 0DOO 35

ObO0000 3.2 0 FileSenderRecovery U OO OOOOcall OO
U000b00b0ODsecket UOOODOOODOODOODOODOO
gbooooooooooooooooooooboobooogno

Socket s = new Socket(host, port);

ooboobo JawvalOUODOOOOODOOODOODODOODODODODOO
gboboobobooboobboobuoobbooboobo

new Socket

dup

aload_1

iload 4

invokespecial Socket()

astore 5

aload_ 1 [0 iload 4 U 0000000000 OOOOODOODOODOODO
Ubbodbbooobboobbodil invokespecial OO DO OO
gooooooooboooooooooJvMboobooboboDbo 430
goooogogd

new dup

invokespecial

043 JvMUOOoooooogon

Aspect] UODOOO00OOOODOOOODOOOCODOOOOOOOODOOO
O0OO0D0OO0O0 invokespecial OO0 OO0D0OOOODOOOOOOOODO
OO0 txryOOOODOOODOOOODOOretryO OODOODOOOODO
0000 goto OO D UOUOD invokespecial DU OODOOOODOOO
gooooooboobooOooobooOooooooooobboOoooooo
Oo00d0o0oDOOoOo00oO0oDOoOo0obOOoboOooobooOoooboooo
Ooob JawaODOOOODOOOOODOOOOODOOODOOOOD
OO00DO00O00OO00DOOO0OOVerifyError 000000000
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O000000000000Gon/ROODOOOOOODOOOOODOO
gooboooobbooobbboooobboodnbibiDplock O
gbboobboooboobooboobboobuooboobbooog
U000 newODOOOODOODOOOODOOOOODOOJavaODOOODOO
goboooooboboboooobuoooobobooooboobon
Javaa DO O0OODOOO0OOO0OO0OODOOOODOOOO0OOODODOD
goboobooboboobooooboooboooboooboognJava
gboboobooobobobobooooboboboboooobo
gbooobooboabboobuoobobod

4.6 UOOOOOOOO

gooobobooobooboobooooboboobobooooobooboooo
gbobDo0obDO staticOUO00DOO00D0OOO0DODOOO0ODODOOOO
Uo0obo0obooboobobO static 0D O0DO0O0OODOOOODOO
bobobobobobbobobobobibdtecali 0bgogooO
gbobobobooboboobobuooboboooobobobo
goooooooogooooobooboobooobogng

goboooooooboooboooon

@Line (begin)
oOoooooo
LineAnnotation.begin();

000 static 0D O0D0DUO0OO0O0D0O00O00DOODOOLineAnnotation U
oon

public static void begin(){}

0000000000000 DOLineAnnotation 00000000000
goooooooogog
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Us0 Ui

GluionJ 0000 13000000000 GluonJ/ROOOOOOODO
O00000000D0000oooooooooooooooooooon
000000000 00000000CPUO Intel® Pentium® 4 CPU
2.8GHzO OO OO 1 GBOOS O Microsoft Windows XP Professional
Service Pack 20 JVM OO 00000 1.5.0060000

5.1 try-catchUOUODOOODOOOOMO

O05100000mOO0 0000000DOODOOODOOODOOOO
obobooboooboobbooboboOn try-catchOODOOODO
00 GluonJ/ROODOOOOOOOOOOOOODOOOOOOOOOO

, N
public class Test {
public void m() throws Exception{
a();
bQO;
}
public void a() throws Exception{}
public void b() {}
}
O51: 0000000000
N J

ooooo0oOo0oooooboo0oobDooboo nOOODO

try{

aQ;
} catch(Exception e){}
bQO;
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0000 try-catch 0000000000000 OGluonJ/ROOODO
gs2000000b00obooooboooboooboooboon
gboooooooooooos1000o00nDo

0Glue R
class InsertTryCatch {
ORecover (etype = "java.lang.Exception",
advice = "")
Pointcut p = Pcd.block(
Pcd.call("test.Test#a(..)"),
Pcd.call("test.Test#b(..)"));
}
0520000000000
N J
oooo (O)
gooooooooooooon 2.638
try-catch 0 OO0 17.064
GluonJ/R O OO 17.046

0 5.1: try-catch 00O GluonJ/RODOODOOOO

5.1.1 00d0dO0ooobOoooon

Xint 0 0ooooooJavaVMOOUOOOOOODOOODOOOODO
gbobobobuoobooboboboboobobobobobbob
00000000051 00000nO010000000000000O
googs2000000000000

oooo (o)

oobobooobooooooooo 229.839
try-catch 00O 00 237.515
GluonJ/R OO0 242.324

052 00000000000000000000000
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gboboooboooooboooobboooobbooobndyd try-catch
0000000000000 0000000 GluonJ/ROOOOOOO
gboooooooooooboooboobooboobobobobos1onoong
gbobobooboobooooobobooboobooooobooboobgon
gbobobobooboboboboboboboboboooobo
gboaoboboobuoobboobuooboobbod

5.1.2 0J000O0O0OOO0O0OoobooOD

5.1.1 000000000000 DbO00bbOoo0bOo0oboobobon
b0 bs30640550000000000000000 5300000
gbobooobooobobooogs3bubouoboboooooogon
ooooos300000 m(O) O

public void m(A a) throws Exception{
try{
a.aQ;
} catch(Exception e){}
a.bQ;

U000 try-catch OO OOOO0OO0OOOO0DOOOODOOODODOOO
Os300000s60000000000000000000O0O00ODOO
gooooo

oooo (o)

ODOoooOoooooooooon 24.578
try-catch 0 OO0 55.758
GluonJ/ROOO0O0DOOOOOOODO 53.312
GluonJ/ROOOODOOOODOOOODO 51.543

0 5.3: try-catch 00 GluonJ/ROODOOO0O0OO0O0O0OOOOOOOOO
goooooon

gobooooboooboonDboobboobiDOg try-catch OO
000000 GluonJ/ROOO0OOOUOOOOODOOOOODOOOOO
goog

gobobobooo0obD+try-catchO0O0OOOO0O0ODOOOO0ODODOO
000 GluonJ/ROODUDODO0O0O0OO0O0O0OO0ODO0OOOOnO)OO
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gooobooboboobooboooooooboboooos7h b800
googn

-~
: aload_0 R

: invokevirtual #20; //Method a:()V
: goto 8

: astore_1

: aload_0

: invokevirtual #23; //Method b:()V

12: return

© 00 N b = O

Exception table:
from to target type
0 4 7 Class java/lang/Exception

O 5.7 try-catch U0 00000000000 O00O0O0O00ODO0O

n() 00000000000
- J

: aload_0
: invokevirtual #20; //Method a:()V
: aload_0
: invokevirtual #23; //Method b:()V

: return

© 0 O P> ~» O

: astore_1
10: goto 4
Exception table:
from to target type
0 4 9 Class java/lang/Exception

0 5.8 GluionJ/ROOOOODOOOOOODODOOOOOOOO mO

00000000000
- J

00000000000000000000000GluonJ/ROOOO
ggboobooboooobsbobboobooboboboobooboo
uboboooobioo try-catch OO0 O00O00oOOoo1000000O
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UbooobobodbOdgetoD OO 8OO0 O1200000000000O
0 GluonJ/ROOOOOOO gotoUODODDOOODOOOOOOOOODOO
000000000 GluonJ/ROOCOOOODOOOOOOODOOODOOO
gbooooooan

5.2 JUUOULUObOUOOOOobOO

460 00000000D00O0DOOODODDOODOOODOOODOOODOO
oboooooooooooooooooooooooooooonoo
Os5100000000000000D0DmO OOOO

Q@Line (begin)
a();
@Line(end)
bO;

gboboobooboooobgoobobogsouobonooobon
goboooboboooboobooobooboobobooboooo
gobbooobbooobooobooboooobbooos4bb0oobOO

oooo (0)
000000000000000000 2.652
000000000000000000 17.121

Us4 0000000000000 DLDOLOODOO

0s100s40000000000000000000O00O0O00ODOO
gobooboobogoobobooboboo2uibbuooboboooboon
gooosobobooboobooboobooooooooooooJIrgog
bobooobooboobooboboooobobooboboboboooobo
static D0 0000000000000 0O0ODLOO0OODLOO0OOODOn
gbobobooboboboboboboobboboboobabo
gbooopobooboobbooboobbooboooboon



gs0 00 42
s N
package test;
public class TestA {
public void m(A a) throws Exception{
a.aQ);
a.bQ;
}
public static void main(String[] args)
throws Exception{
int n = 1000000000;
TestA t = new TestA();
A a = new SubAQ);
SubA sa = new SubA();
long start = System.nanoTime();
for (int 1 = 0; i < n; i++){
t.m(a);
t.m(sa);
}
long end = System.nanoTime();
System.out.println(end - start + "ns.");
}
}
O 5.3: TestA.java
N J
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e 2
package test;
public class A {
public void a() throws Exception{
System.out.println("execute : A.a()");
}
public void b(){}
}
O 5.4: Ajava
NS /)
s N
package test;
public class SubA extends A{
public void a() throws Exception{}
}
0 5.5: SubA.java
N /
@Glue h
class InsertTryCatch {
O@Recover (etype="java.lang.Exception",
advice="")
Pointcut p = Pcd.block(
Pcd.call("test.A#ta(..)"),
Pcd.call("test.A#b(..)"));
}
gs6:0530000000O00O0ODO
NS /
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//©G1ue h
class InsertTryCatch {
QRecover (etype = "java.lang.Exception",
advice = "")
Pointcut p = Pcd.block(Pcd.line("begin"),
Pcd.line("end"));
}
059 00000000000000000000O00O0O0ODOO
ooooooo
N /
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el LOLOOO

6.1 AspectJOOOOODOOOODOO

Aspect] 00 000000000000 DOOCOODODOOOOOOOOO
0000000000 [13)[10)000 Lippert 00 O0O0DOOOOODOOO
JWAMM4|ODODOOOOOOO0OOO0000O AspectJ0400000000
ooooJwAMOOOOOOOOOOoOOOoOOOOCOOODOOOO0O
gobobobobobob0oooob0obobO0oooobodDLippert OO
O00000000ODOCO0O00DOAspectJ OO0O0O0ODOOOOOOODO
gobooboboooboboooboobobooboobooobooboo
000000000000 AspectJ OOOblock DOODODOOODODOOO
gbobobooobobooobbobobooboboboobobo
0000000000 000000000000000000Gluond/R
00000000000 (retry) 000000000 DOOODOOODOOOO
0000 200000000000000000D000 AspectJ OODO
gooooooooon

6.1.1 0000OO0OOOO0OO0O0OOOOD

AspectJ OOODOOODO 060000000000 ODOODOOOO
0200000000000 handler JO0ODO0O00O0DOO after
throwing U O UODOOOOOOOO0O0OOO0OO00OO0O0OOOOOOO
gbogobooboobbooboooo

handler OO OQOO0O

ooobb0O0o0o0oobb0obD catcch UOOOODOOOODOOODO
goboboboooobobobooooooboooooboobooooon
try-catch 00000000000 0O0O0DOOO0OD0ODOO0ODODOO0OO0
oooon
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after throwing 0O O QOO

gobooobooooboobooboobooboobooboobo
Uboobobodboobibuld catchDOOOOOOOOOOOOO
gbobooboboobobooobobooboooboboobo
U0bD00b00b0000Db00Oafter throwing 0O UODOOODOOO
gbooobboobogboobo

6.2 Eiffel[15][2][7][6] O Ruby|[5][9] O retry OO

0000000000000 Eiffel O Ruby 00 GluonJ/ROOO0O
0000000 GluonJR.retry() DOOO0O0O0O0O0O0O0O0O

RubyOOOOOOOOOODOOOOOOCOOOOOOOOOOODO
O0OD00O00O beginO end0OO0O00OO0OOODO Python O exceptd
Javal C++0 catchOOO0O0O rescue 00 000000000O0O00O
oooO

ooboooobobooobooobood==>0000000000
O000O00O0Ob0O0oO0obocO00oo0oOoobc0oooonood PythonO OO
000 raise00000000000000000O0ensured 0
O000007finally’000000C0O0O0O00O00ODOO

OOO0OCOPythonO JavaO OO assert DO 0O0OO0O00O00O00O00O0O0O00OO
O000000000D00000000 000 (retry) D00 Oretry 00
OoOoOO0OO0oooOODOOOOOOOO0OO0O0O0OCOOOOOOOO0O0O
O0000000Owhile-not-succeeded 10O O0O0O0O0O0O0O0O0O0O0O
goboboddelbboOob0obboOoOobe200000000DOCOOOO
ODo000o0000ooooooOoooboboOooooooooo

00000 Eiffel0 RubyOOOOOOOO0OO0O0O0OOOOOODGCOO
000000 JavaDOOOOOO0OOGluonJ/ROODOOOOOOODOO
OO0 Java00OOO0D0OO0OOO0OO0OOODOOOOOODO

6.3 UULObLOUOooooobooboon

3ggbodbooboooboobboobooboobooboo
gbouooogooboboogbobobobooboboboboban
0000000100000 0o0o0oooooooUooUooO
ggoogbooooboboooobooooboooobboooon
gboobbooboobooobboobooboobuoobbooog
block DO OODOOOO0ODOOOOOOO0ODOOOOOOODOOOOOODO
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count = 0
begin
puts "at beginning"
if count ==
count = count + 1
raise "First time through"
else
puts "second time through"
end
rescue Exception
puts "In handler"
retry

end

O 6.1: RubyO retry0 00000
N J

4 N
$ Ruby Retry.rb

at beginning
In handler
at beginning

second time through

062:06100000

64 UUUOOUOOOOOO

000000000000 000000000004/0000000
O00000000000000000000000000nu12000
O0O00000O000O000C0O000O0O000O0O0O00OO0O00G000O0
O00000000000000000000000000000000
O000000000000000000000O0O0000O000000
000000GluonJ/R O block DOODOO0O0O0D0O0ODO recover IO
0000000 retryQO 00000000000 O0O0O0O0O0O0O0O0OO
O0000000000000000
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gbobobooboboboooboboboooboboboooogn
Ubobobooobobob0o0obOobOO00OVerifyError 00000
gboboboooboboobooboobbobboooobobobod
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