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Concurrent Exception Handling
without Code Tangling Caused by Exceptional Behavior

SHIN-ICHI TAZUNEKI,! KENTARO ODAf and TAKAICHI Y OSHIDAt

When introducing exception handling mechanism into a programming language, a ques-
tion arises as to how to reduce the code tangling between codes for the application program
domain and codes for detecting and handling exceptions. In a distributed computing environ-
ment, a programming language have to provide a more powerful exception handling facility
in order to deal with complicated exception handlings. In this paper we propose a concurrent
exception handling model for a distributed application and an exception handling facility that
eliminates code tangling caused by exceptional behavior. It is necessary to deal with multiple
exceptions in a distributed computing environment because exceptions in such environment
may be raised simultaneously from concurrent active objects. In our model, programmers
have the flexibility of either handling all exceptions individually or grouping all exceptions
together and handling them as a single one. Furthermore, programmers can describe excep-
tion handlings by an exception handler class written in a file different than the application
program file. Therefore, it gives advantages for reducing the code tangling caused by excep-
tional behavior and reusing codes related to exception handlings. Finally, a prototype that
models our approach has been implemented into our distributed object-oriented computing
environment called Juice.
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Par-block-statement :

par {
< message-sending-statement-list >
}

Async-qualifier :
async < message-sending-statement >;

02 par000000 asyncOO0O
Fig.2 The par block statement and the async qualifier.
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Complain-block-statement :
complain( < expression >) {
< statement-list >

}

08 complain0 0000
Fig.3 The complain block statement.
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public class ExceptionHandler {
public void receive(Object handlingObj, Exception excp) {
System.out.printin( excp + " has been raised." );
}
}

04 000000000 ExceptionHandler
Fig.4 The ExceptionHandler class.
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7: }
8: }
9: public void deposit( int money ) {
10: complain( new ATM ExceptionHandler () ) {
11:
12: }

13}
14:  public void balance(...) { ...}
15:  public void transfer(...) { .... }

36} y

(a) A codefragment of an application program

/1: public class Networ kExceptionHandler )
2: extends ExceptionHandler {
3 public void receive(Object handlingObyj,
4 ServerExceptione) { ...}
5 public void receive(Object handlingObyj,
6: NoSuchObjectException €) { .... }
7
8:}
9: public class ATM ExceptionHandler
10: extends Networ kExceptionHandler {
11:  public void receive(Object handlingObyj,
12: I nsufficientFoundsException €) {
13: System.out.printin( e.getMessage() );
14 }
15:  public void receive(Object handlingObyj,
16: WrongAccountException €) { ....}
17 ..
8 J

(b) Codesfor exception handlings
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Fig.5 Example of an application program for an
automated teller machine.
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e complain( new ExceptionHandler() ) {

N y
after source code translation ..
Java —
/1: try {
2: _mh.enter ExceptionContext( new ExceptionHandler () );

w
-

catch( Exceptione) {

codes for propagating this exception
to an exception delegator

_mh.exitExceptionContext();

\8: } Y,

07 00000DOOOOOODOOOOOOODOOOOO
Fig.7 An example of source code translation.
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