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An Aspect-Oriented Language for Exception Handling

NATSUKO KUMAHARA," KENICHI KOURAI! and SHIGERU CHIBAt

We must often handle exceptions raised due to a problem of the operation environment.
If the exceptions are not handled, they will cause more serious problems. However, when
developers are writing a main part of their program, they want to focus on the program logic
rather than the exceptions. They may also want to add the code for handling exceptions after
they finish writing the program logic. For example, they will want to do that when they are
writing a program for measuring execution performance of some server software. To address
this problem, we propose an aspect-oriented system named GluonJ/R. GluonJ/R provides a
block pointcut for selecting a range of a given program. The selected range is associated with
a recover advice, which can handle an exception raised in the range. Developers can thereby
describe exception handling separately from the program logic and they can add and remove
it on demand. This enables the programming style we mentioned above. Furthermore, a re-
cover advice can call a special method, which reexecutes the range of the program associated
with that advice.
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1 class Sender{

2  public void sendFile(String host,

3 String fileName) throws Exception {
4 int n;

5 int port = 9000;

6 byte[] buff = new byte[1024];

7

8 Socket s = new Socket(host, port);

9 DataOutputStream out

10 = new DatalutputStream(

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 }

18

19 file.close();
20 out.close();
21 s.close();
22 System.out.println(fileName
23 + " has been sent to " + host);
24 ¥
25 }
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class Sender{
public void sendFile(String host,
String fileName) throws Exception {
int n;
int port = 9000;
byte[] buff = new byte[1024];

’ 00O0000O000o (1) ‘

Socket s = new Socket(host, port);

s.close();

’ 0000000000 (2) ‘

System.out.println(fileName
+ " has been sent to " + host);
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}catch(IOException e){

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

00000000000 000 sendFileBody() O
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Exception e = null;
do {
try{
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import javassist.gluonj.Glue;

import javassist.gluonj.Pcd;

import javassist.gluonj.Pointcut;

import javassist.gluonj.plugin.Block.Recover;

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

02 0O000O0oooo

0oooge) o
} catch (IDException err) {

e = err;
host = getAnotherHost();

¥
} while (e != null);
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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();
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}catch(IDException e){
host = getAnotherHost();
goto again;

}

System.out.println(fileName
+ " has been sent to " + host);
}
}

O000catch 0000000000 goto O Java
oooooooo

3.2 00000000

goooooooobOOOOO0O0OO0O0O0O0O00ooOo
ooooooOoO0o0oooooooooooooooo
000000 i£ 00000 for O00O0O0DOOODO
0004if 00000000 for 000000000
00000000000 0O0O000O0fer0O00OOO
00000 vlock DOOOODOOODOODOOODO
oooooo

if O{
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}
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}
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if Of

}elsé {

}
@Line (begin)
forO{

}
@Line(end)

block DOOODOOODO
Pcd.block(Pcd.line("begin"), Pcd.line("end"));
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public class Test {
public void m() throws Exception{
aQ;
bO;
}

public void a() throws Exception{}
public void b() {}
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class InsertTryCatch {
Q@Recover (etype = "java.lang.Exception",
advice = "")
Pointcut p = Pcd.block(
Pcd.call("test.Test#a(..)"),
Pcd.call("test.Test#b(..)"));
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Exception table:
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@Glue
class InsertTryCatch {
Q@Recover (etype = "java.lang.Exception",

advice = "")
Pointcut p = Pcd.block(Pcd.line("begin"),
Pcd.line("end"));
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