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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(); // a monitor object
static Object b = new Object() 7/ b monitor object
static Object ¢ = new Qbject(); /4 b monitor object
String name:

public DeallockathreadiString name){
this.name = name;

public void run() {
ifiname, equals("d1™) 3{
synchronized(a) {
System. out.printind”d1 acquired a™
try { Thread.sleep{i000) +
catch {InterruptedException e} {+

svnchronized(b) {
System. out. printind”d1 acquired b3

H
|3
else iflname. equals("d2") 34
synchronized(b) {
System. out. printin{*d2 acquired b
try 4 Thread.sleep(1000) F
catch {InterruptedException e) {+

synchronizedic) {
System. out. printind"d2 acquired ¢

+

else ifiname.equals("d3") }{
synchronized{c) 1
System. out. printin{*d3 acquired ¢k
try 4 Thread.sleep(1000) F
catch {InterruptedException e) {+

synchronized(a) {
System. out. printind”d3 acquired a1

h
h

public class Deadlock3main |
public static void main{String[] aras) 4
Deallock3thread d1 = new Deallock3thread("d1"):
Deallock3thread d2 = new Deallock3thread("d2"):
Deallockathread d3 = new Deallock3thread("d3")

di.start()
d2 start()
d3 start(n
}
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class PTransferVisitor extends QutputVisitor{

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

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

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

i
public vold visitInstanceMethodCall (InstanceMethodCall o) {
// recode information about calling synchronized method

public vold visitBlock (Block o) {
/frecode information about excuting synchronized method

}

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

}

(32! 6) TransformVisitor 7=

public void runi} {
procfile.TreatThread manageThread2(Thread.currentThread().getName(), "ts" );
try{
if (this.name.equals("d1")) {

try{

3 procfile. TreatThread .deadlockCheck1("a(Deallockathread)”, "a", Thread.currentThread() getName() J; |
| procfile.TreatThread .nearSObj2("Deallock3thread”, “a", Thread.currentThread().getName() ); i
| procfile.TreatThread manageThread2(Thread.currentThread().getName(), "0a" ); i

ynchronized_(a)_{
procfile TreatThread deadlockCheck2("a(DeallockSthread)”, Thread.currentThread().getName());
procfile TreatThread.startSObj2("Deallock3thread”, "a’, Thread.currentThread().getName() );
procfile TreatThread.manageThread2(Thread.currentThread().getName(), “os" );
java.lang.Systern.out.printin("d1 acquired a");

try { Thread.sleep(4000);}
catch (InterruptedException e) {}
fmally {})

i eallockdthread)”, 0", Thread.currentThread() .getName{) J;
3 prncﬂle Treaﬂhrnd nanOhJZ( Deallock3thread”, "b", Thread l:urrentThrnd() .gethame() );
| procfile.TreatThread.manageThread2(Thread.currentThread().getName(), "oa" );

synchronized (b) {
| procfile. TreatThread. daadlnckcheckz( b{Deallo
; procfile. TreatThread.startSObj2("Deallock Sthrea

Thread. :urr:ntThraad() gethlame() );

Ht
prucflle .TreatThread.: manag=Thr=ad2(Thread :urr:ntThread() getName(), "os" );
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Acauie Lock [T ock

Synchronized Method, Block ::

Create :3
Start:3
Woait: 3
Acquise 3
Stop :0

Synchronized Object

[0

14T

Mear:2
Acquision : 1
Release : 0

(

|
|]|'|-|

8) Of|X| T IOl Ejo|A

Trace |

**thread trace ™~

Deallock3thread thread(name: Thread-9) is created at 1133757466531
**thread trace ™~

Deallock3thread thread(name: Thread-10) is created at 1133757466562
**thread trace =~

Deallock3thread thread(name: Thread-11) is created at 1133757466578
** thread trace ™ ~|

Trace | curontResun |

= find i
(obj)Thread-10:(lockb(Deallock3thread)-> (obj)Thread-11(lockic(Deallock3thread)
-> (obj)Thread-9 : (lock)a(Deallock3thread)-» (obj)Thread-10:(ock)b(Deallock3thread)

* Synchronized block trace ™
Thread-10 accessed synchronized block "c” in Deallock3threadclass at 1133757960562




Time Thread Info | Thread Ma Mo State M Obj Syn Method | hashcode

11325415... |extended  |Deallock3t..
11325415... |etended  |Deallock3t..
113256415 |ertended  |Deallock3t
11325415... |extended  |Deallock3t..
11325415... |etended  |Deallock3t..
11325415 |ertended  |Deallock3t
11326415
11325415 %

11328415, % I
113264157

Thread-1
Thread-4
Thread-&
Thread-1
Thread-4
Thread-5
Thread-4
Thread-4
Thread-5
Thread-1

Creation
Creation
Creation
Start
Start
Start *

ACCESS Deallock3t
Excute Deallockt..
ACCESS Deallockat..
ACCBSS Deallock3t
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