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A Thread Monitoring System for Java
+ ++
Sewon Moon - Byeong-Mo Chang
ABSTRACT
To assist developing robust multithreaded software, we develop a thread monitoring system for multithreaded Java programs, which can
trace or monitor running threads and synchronization. We design a monitoring system which has options to select interesting threads and
synchronizations. Using this tool, programmers can monitor only interesting threads and synchronization in more details by selecting
options. It also provides profile information after execution, which summarizes behavior of running threads and synchronizations during
execution. We implement the system based on code inlining, and presents some experimental results,
Key Words : Java, Thread, Monitoring
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class Deallock3thread extends Threadd{
static Object a = new Object(); /7 a monitar object
static Object b = new Object(); /# b monitor object
static Object ¢ = new Cbject(); // b monitar object
String name;

public Deallock3thread(String name}{
this.name = name:

public void run(} {
iftname. equals("d1™) )
synchronized(a) {
System. out. printin{"d1 acquired a™)
try { Thread. sleep(1000); }
catch (InterruptedException e) {}

synchronized(b) {
System.out.printin{"d1 acquired b");

}.

else if(name.equals("d2") }{
synchronized(b} {
System.out. printin{"d2 acquired b");
try { Thread.sleep{1000); }
catch finterruptedException e) {}

synchronizedi{c) {
System, out. printin(*d2 acquired ¢

}

else if{name.equals("d3") M
synchronized(c) {
3ystem.out. printin(*d3 acquired ")
try { Thread.sleep(1000); }
catch (InterruptedException e) {}

synchronized(a) {
System.out. printin("d3 acquired a" %

}
].

public class Deadlock3main {
public static void main{String[] args) {
Deallock3thread d1 = new Deallock3thread("d1")
Deallock3thread d2 = new Deallock3thread{"d2")
Deallock3thread d3 = new Deallock3thread("d3")

N

,
H

di1.start(}
dz start();
d3 start(::
}
}
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class PTransferVisitor extends OutputVisitor{

public void visitConcreteMethod (ConcreteMethod o) {
/{ recode information about starting thread

i

public void visitConstructor(Constructor o) {
// recode thread name and type

public void visitObjectAllocation(ObjectAllocation o) {
// recode information about creating thread

i

public void visitInstanceMethodCall (Instance MethodCall o) {
/{ recode information about calling synchronized method

}

public void visitBlock (Block o) {
//recode information about excuting synchronized method

public void visitSynchronized (Synchronized o) {
// recode information about object accessing synchronized object

}

(2! 6) TransformvVisitor %

public void run(} {
procfite TreatThread.manageThread2(Thread currentThread(}.gethame(), "ts™ };

4 (;{m;{nume equals("d1")} {

; prochite . TreatThread.deadlockChecki(” a<0ealmck3thread) A, Thread. currentThread().getName() };
: procfite . TreatThread.s neal’SOij( Deallock3thread”, “a", Thread curvcntThrend() gethame() );
i _prodciite, TreatThread. d2(Thread., wrremThread() getName(), "ca” }; . i

hranized (a).{
prodfile TreatThread deadiockCheck2{"a{Deallock 3thread)”, Thread .cutrantThread().getName()); '
procfile TreatThread.startS0bj2( Deallock Sthread”, "a”, Thread.currentThread().getName() ); |
procfile TreatThread.manageThread2(Thread.currentThread().getName(), "os" ); i
javalang.System.out.printin{"dl acquired 2°); |

try { Thread sleep(4000);}

catch (InterruptedException 2) {}

ﬁnally {3}
;'""b“rd&[e“fre&'fhuad deadiockChecki("! EHJNVOCWOTE;X , b, Thread.currentThread]) getNamel)” ],
i procfile. TrestThread.nearSObj2("Dealinck sthread”, "h", Thread. curmm'ﬁvraad() getName() );
i procfile TreatThread.manageThread2{Thread. eurrent‘rhread() getName(), "oa" ); 1

synchronized (b) {
prochile Traatthread.deadiockCheck2{*bi0¢ stk thrzad)”, Thread.currentThread().gethNamme(
procfile TreatThread.startSObj2{ Deailock 3thread”, “b", Thread curramThrud() getName() );
H procﬁle.‘rreaﬂ'hread.maneqeﬂ\rsadz(Thread.mrrentThread().gcmamc(), s );
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| " thread trace ™
Deallock3hread thread(name Thread-d) is created at 1133757466531
= thread trace = -
| Deallock3thread thread(name: Thread-10) is created a1 1133757466562
| = threadtrace =
| Deallock3thread threadname: Thread-11) is created at 1133757466578
| —mreaowace ~ -

| === find deadiock W
| (obThread-10 (lock)b(Deallock3thread)-» (obi) Thread- 11 (lockyc (Dealiock3hiead)
| -» (obj)Thread-9  (ocka(Deallock3thraad)-» (obi)Thread-10 (lockib(DeallockIhread)

= Synthronzed block race = |
Trwead-10 accessed synchronized block “c” in DeallockIthreadclass al 1133757960562
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