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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

1.M B w71 fEAM AgAzt F 2Y= APH Fr8 JHE
FH3AY RUEHY S e =17 9esi
o AZEd o] Ao QoA HE| 2Y=E I o)& B dFeAe HY 2= A 22 WS 93 FH
Hi gon M¥ AZEJAY WyHoz wide 4 292 BUE Y A|l2"S Addgo o] Aage Zza
ZEYAE Mdst=d Eﬂ*?ﬂ&i AMEE T QITHE] @Y # Ae ek 2= dY A4 B3 AZ& A4
2YE T2 WM E g £ 3 2H 9 e A o2 BUHY ¥ # UEE FF o] RTE &3
Hank dgse o ‘?l;oﬂ “E*EJ 2z T2 aPcME o Z2ague A Ao &4 A9 Ei BA Q= 2
Mol 2H =7t Yoz APE 5 U] i) Zzay =9 F7|3vhe AEstad Hr} xA| A /\Hagi 24
9 5AE clsizly] 44 &on oy Ao Ay xH== €3 & 4 gt} o] AAHS TF A8 Fo] As Ry
Adg Tty WEd APste §e Hola AYMey 9 %7188 EA4L 2okgt Zrgd ARES AT 2
Heg o] AT 4 glo] Tr IR o|FfE e oY ATE 4T LHIAEE Fol7] YA == ekl 71
Al g g JHlo g Y= FUEF AlA"L TG o] A
wtebd Axg dE] 24 228G Awsy] HsiA 288 7Znp Adde ddRel Barat[3]& o] &35t +HEH
T Z2adre EaHoR d9E 2ds Z2ae 4y Aom o] Axde) FLAS BAE & e AY B A
BgE BFE Aol Fasht oY e Ay xyz=e AFRE AN
718 AAE FHHoE FHHAY A= AL Y B =i UsF 2o 748 g Hde 5718 R
& dolth wapx Ang e RYZ AZE S TS A3te dAgE RdEr) 3HAME AGHY Ajade o
Hatn 4dolM e Alag Fdo) B dyst) SHdME
A 3 A4 ded 2 /R A 32 RS EoAE o] =5 Ao}
3 3 4 syeadatn AFeses BH@AAR) FZ ATl A =g}

=EHT 20069 149 199, AAEE 20061 59 23Y



206 SEXMRIGS=EX A M13AT HMI3Z(2006.6)

class Deallock3thread extends Thread{
static Object a = new Qbject(); // a monitor object
static Object b = new Object(); // b monitor object
static Object ¢ = new Object(); // b monitor object
String name;

public Dealiock3threadiString name){
this.name = name;

public void rung) {
ifinrame.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");

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

synchronized(c) {
System. out. printin(*d2 acquired c¢");

F

else if(name, equals("d3™) }{
synchronized{c) {
System.out. printin{"d3 acquired ¢")%
try { Thread. sleep{1000); }
catch (InterruptedException e) {}

synchronized(a) 1
System. out. printin("d3 acquired a"}%

¥
F

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

d1.stant();
d2 start();
d3.stant();
}
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class PTransferVisitor extends QutputVisitor{

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

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

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

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

H

public void visitBlock {Block 0){
//recode information about excuting synchronized method

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

t

(32! 6) TransformVisitor #&

public void run() {
procfile TreatThread.manageThread2(Thread currentThread().getName(), “ts” );

A
if (H’HS{ .name.equals(*d17)) {
i procfile TreatThread.deadlockChecki (™ A(Deallocksthresd)', 2", Thread.currentThread().getName() }; i

pm(ﬂle Troaﬂhread.nearsobjz( Daaﬂoekathread ), 8%, Thrced wmnﬂ'hrud() getName(} );

(XS
prodfile. TreatThread. deadIockched(2('a(Dealloek3threed)' Thread.currentThread().gethame());
prodfile. TreatThroad.startSObj2( "Dealiock3thread®, “a", Thread. curremThmad().qemame() %
procfile Tmaﬂhread.managa‘lhrudz(mread.wvremThread() getName{}, "os" };
javalang.System.out.printin{"d2 acquired a%);

try { Thread.steep(4000);}
cateh (ImerruptedException o) {}
finally { }

try:

" prochlé TreatThread deadlockChedki{’l B(Deﬂfod{.‘{t}ir‘é'a‘cT)","b"Tﬁ?&'a'E'Efriiﬁffﬁ‘r‘a’a‘d(j'é'e!ﬂér'ﬁé()j,
procfile. TrestThread .nearSObj2("Deallock3thread®, "b*, Thread.s eurrcnﬂhread() getName(} );
prochile. TreatThread.manageThread2{Thraad. wrvanﬂ’hread() getName(), "oa® );

________ synchronized (b) {

i prochle Treatthread.deadiockCheck2{*b{Deallock 3thread)”, Thread.currentThread(). oemame()'),
procfile.TreatThread.startSObj2("Deatlock3thread®, b, Thread. wrrenﬂ'hread() getName() ); !
prwﬁlo .TreatThread.s manaanhreadZ(T"- ead. Throad(\ (), “os" ); ;

N
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