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An Exception Monitoring System for Developing Reliable Java Programs

Heejung Ohe’

- Byeong-Mo Chang"™

ABSTRACT

Exception mechanism in Java allows programmers to define, throw and catch exceptional conditions. It is important for the

development of reliable programs to make sure that exceptions are handled appropriately at run-time. In this paper, we develop an
exception monitoring system, which can help programmers trace and handle exceptions effectively. Using this system, programmers can
examine exception handling process in detail by tracing only interesting exceptions, and can handle exceptions more effectively. To reduce
performance overhead, we design the system based on code instrumentation. Moreover, we show the effectiveness of the system by

experiments on benchmark programs.

Key Words : Java, Exception, Monitoring, Profile
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class Demo{
public static void main(String[] args ) throws E2
{
try {
m1();
} catch (E1 x){ 1}

ma( );
}

void mi( ) throws E1{
m2();
}

void m2( ) throws E1{
if (...) throw new E1();
}

void m3( ) throws E2 {
if (...) throw new E2();
if (...) m3();
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£ Select the Package (=%
7
*Enter the package name which you want to analyse |
Package Name: [spe henchmarks._200_check || searcn |
Class L
FloatingPointCheck || [ Trace Option | Profilé Option!|
LoopBounds =
e [l throw statement trace
PopTest 43 static long runBenchmark(Stringl args)
sub
super [[] cateh statoment trace a6: ty
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[ called method trace 51: catchiArrayindexOutOfBoundsException e)

¥
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class TransformVisotor extends OutputVisitor {
visitThrow {
/] GIQ Etd, £ X S &2
I3
visitTry {
/] try @ LHOIA ZME ol Ete, fIXI, HAE 0]
g S &9
}
visitCatch {
/] MelE olel Ete, <X, A8 EYolA S &Y
}
visitConcreteMethod {
/] SHE Ol HAEE S& MUty =
I3
I3
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synchronized int syncMethod2 (int y) throws ArithmeticException {

pi.print_methodtrace ("aynclest”, "3y

—
pi.methodeollect ("ayncTest”, "ayncMeth

) throws .Earith:ﬁer

this.x = this.x + y;

if (this.x == 99){

—» | pi.print throwtrace {"sy
pi.set_ThrowInfo(" cTes

irithneticException™);

throw (new ArithmeticException("f

1

return this.x;

pablic static woid main(String[] args) {
try{

tic void main(String[] args)

pi.print methodtrace ("syncTest","
> pi.methodcollect ("syncTest”, "ma

ayncTest 3y = new yncTest();
int xx = 3y.syncMethod (1)
X{ = 3y.syncMethod2(4);
lcatch({Exception apple) |
apple.printStackTrace();
i
finally{
pi.print_Profile();
i

‘& Trace Information Window

B[]

Trace Information

Trace Information is printed follow Text Area

++ Throw Trace++
Location : PepTest! loopExtContinuelnExceptionHandler Method | line number (654}

new ArithmeticException

++ Catch Trace++
Location : PepTest! loopExtContinuelnExceptionHandler Method ! line number (659)

ArithmeticException

java. lang ArithmeticException; fisk
at spec.henchmarks._200_check PepTest loopExitContinuelnExceptionHandler{PepTest java ¥ 78)

at spec.henchmarks._200_check PepTestinstanceMain{PepTest java:1327)
at spec henchmarks _200_check Main runBenchmarkiMain java: 3™
at spec henchmarks._200_check Main.mainiMain java: 46)

++ Throw Trace++
Location ; PepTest ! loapExtContinuelnExceptionHandler Method I line number (654)

newy ArithmeticException
++ Catch Trace++
Location ; PepTest ! loapExtContinuelnExceptionHandler Method I line number (659)

ArithmeticException

java.lang ArithmeticException: fisk

1]

at spec.henchmarks._200_check PepTest loopExitContinuelnExceptionHandleriPepTest java 778
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Prodile of th Dwn exception

** Profile Informiation **
| Class Mathod
PepTestbestExcT
LoopBounds grsce
FepTestiesiE
PepTestlesiEnS

‘Mam checkSupciassing
FepTast mrowanmmett
PepTestisstEscd
Super gethame
PepTest matanceMain
PepTesttestEnc 3
LoopBounds se
PepTestiestEs
FepTest isFrime

Main runBenchmark
PepTestestExc!

LoopBaunds 58
PepTest testHiddenFiald
PapTast Varily

PepTesttesi ookupSwitch
FenTest testarmay

LoapBounts mn
PepTest checkRemainde
PepTest checkRemD
WS main
PepTesttesiBilOps
amngandint clane
LoapBounds ¢ ohstraintst
PapTes! syncMethod
Aotal mathods (62 )

| Thrown escegtons tno) |

Caught excephions (no )

Iclass java lang ArtnmeticExcegbon(i)

i)
ArthmatcException(1)

AnthmebcErception(l)
RumtimeEsteptionil)

AmhmetcErception(i)

RurtirmeEsteptionil)

ArfhmetcErception(l)

Rotal thiown excaphians( 107 )
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class java lang ArthmeticEsceghon(l)
class java lang ArithmelicEscaplon(7)

Elass java lang RuntimeEstaphion(l)

class java lang ArithmeticExcepbon(1)

Elass java lang RuntimeEscephion(l)

class java lang ArrayinderOulCfBound sEvceph
class java lang ArrayinderOutOBounds!

class [ava lang AnthmeticExcepton(1)

clazs java lang ArrayinderOulCBound sExceptio
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