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Proposal of a Supporting Method for Debugging to Reproduce the
Execution of Java Multi-threaded Programs with Petri-Net

Shoichiro KITANO, Tetsuro KATAYAMA

Abstract

It is difficult to implement multi-threaded programs. One of the reason is that the behavior of each thread is
non-deterministic. Also it is difficult to reproduce the situation in which an incident occurs. This paper proposes a
supporting method for debugging to reproduce Java multi-threaded programs by visualizing the behavior of the
programs with Petri-net. Here, it is difficult to express the behavior of multi-threaded programs by ordinal Petri-net.
Therefore, We extend Petri-net to reproduce the execution of multi-thread programs to realize our proposal method.
Moreover, we have confirmed the effectiveness of our method by implementing a tool which generates a Petri-net

model from a multi-threaded program.
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public clazs Example |
static class ThreadExample extends Thread {
public void rund) {
Object lock = new Object():
synchronized (lock) {
System.out.println{"in synch™);
System.out println“lock release™);

1
]

}

public static void main{String|] args) |
System.out printin"Hello");
new ThreadExample()start();
System.out printin World");

}
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public class Example {
private class ThreadExample extends Thread

public void run(){
Systemuont. printlngstatement §7);
System.ont printlngstatement 27);

'

public Example(){

new ThreadExample().start();
L]
L]

public static void main(String|] args){
new Example();

L]
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prualslic class Maked™amePrinter |

private Mnal String Mrst™ame;
private Mnal Sidng surMame;

publie NakedMNamePrinter{String frsi™~ame, String sur¥ame) |
thisMArsi™Name = Mrsi™ame;
thisxarMName= surMName;
noew FirstNamePrinter().stari();
new SpacePrinter{start();
new SurnamePrinter]Latari;

prrivate class FirstMNamePrinter extends Theead |
pubilic visld roamif
Syslem.our pringfiratName);
H
H

private class Spacelrinter extends Thread |
prialslic vold rund) |
SwvaleTn ol pring” )

H
private class SurnamePrinter extends Thremd |
public vold rung) |
System.cur. priveedanrdme),;
H

H

public static vold main{Siring|| args) |
new MNakedNamePrinter{ " Sholchire™, "Kilano');
H
H
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