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Introduction

� What is a JavaTM thread dump?

� Supports IBM, Solaris and HP-UX JVM

� One of the top download technologies at the 
alphaWorks (http://www.alphaworks.ibm.com)

� Patent pending technology
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Top download on alphaWorks
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Prerequisite

� Java 2 SDK/JRE 5.0 or higher for runtime of IBM Thread and 
Monitor Dump Analyzer

� Java thread dump generated from Java Virtual Machine 
1.3.1, 1.4.x, 5.0 or 6.0
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Features

� Summary
� Thread detail view
� Monitor detail view
� List of hang suspects
� Thread comparison view
� Thread comparison summary
� Java Monitor lock comparison view
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How does it work?

� Parsing
� Directional graph
� Depth First Search
� Comparison
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Definition of a hang

� The process is still present, but is not responding in 
some sense.
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What may look like a hang?

� Deadlock (halt)
� Infinite loop
� Resource contention
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What do we need? Java thread dump!

� Javacore on IBM JVMTM

� Generated by signal
� Summarizes the state of the JVM
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IBM Java thread dump example 

NULL           ------------------------------------------------------------------------
0SECTION       TITLE subcomponent dump routine
NULL           ===============================
1TISIGINFO     SIGQUIT received 
1TIDATETIME    Date:                 2007/09/25 at 17:31:17
1TIFILENAME    Javacore filename:    C:\WebSphere\AppServer\profiles\javacore.20060925.173117.8308.txt
NULL           ------------------------------------------------------------------------
0SECTION       XHPI subcomponent dump routine
NULL           ==============================
1XHERROR2      XHPI dump section only produced for SIGSEGV, SIGILL or SIGFPE.
NULL           
NULL           ------------------------------------------------------------------------
0SECTION       CI subcomponent dump routine
NULL           ============================
1CIJAVAVERSION J2RE 1.4.2 IBM Windows 32 build cn142-20050609
1CIRUNNINGAS   Running as a standalone JVM
1CICMDLINE     C:\WebSphere\AppServer/java/bin/java -Xbootclasspath/
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IBM Java Monitor Pool Dump

1LKMONPOOLDUMP Monitor Pool Dump (flat & inflated object-monitors):

2LKMONINUSE      sys_mon_t:0x08078EA8 infl_mon_t: 0x080820D8:
3LKMONOBJECT       java.lang.ref.Reference$Lock@40500C78/40500C80: <unowned>
3LKNOTIFYQ            Waiting to be notified:
3LKWAITNOTIFY            "Reference Handler" (8160D48)
2LKMONINUSE      sys_mon_t:0x08078F08 infl_mon_t: 0x08082100:
3LKMONOBJECT       java.lang.ref.ReferenceQueue$Lock@405009B0/405009B8: 

<unowned>
3LKNOTIFYQ            Waiting to be notified:
3LKWAITNOTIFY            "Finalizer" (8162ED0)
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IBM Java Thread Details

2XMFULLTHDDUMP Full thread dump Classic VM (J2RE 1.4.2 IBM build cxia321420-20040626, native 
threads):

3XMTHREADINFO      "Servlet.Engine.Transports : 1097" (TID:40D09810, sys_thread_t:B882E420, 
state:CW, native ID:3274046) prio=5

4XESTACKTRACE          at java.lang.Object.wait(Native Method)
4XESTACKTRACE          at com.ibm.wps.util.Semaphore.acquire(Semaphore.java(Compiled Code))
4XESTACKTRACE          at com.ibm.wps.engine.Servlet.doGet(Servlet.java(Compiled Code))
4XESTACKTRACE          at com.ibm.wps.engine.Servlet.doPost(Servlet.java(Compiled Code))
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Sun Java Thread Dump

Full thread dump Java HotSpot(TM) Client VM (1.4.2_08-b03 mixed mode):

"Servlet.Engine.Transports : 3529" daemon prio=5 tid=0x0182c4c0 nid=0x1088 in 
Object.wait() [1e9ff000..1e9ffc30]
at java.lang.Object.wait(Native Method)
at java.lang.Object.wait(Object.java:429)
at com.ibm.ws.util.BoundedBuffer.take(BoundedBuffer.java:307)
- locked <0x3f3a7880> (a com.ibm.ws.util.BoundedBuffer)
at com.ibm.ws.util.ThreadPool.getTask(ThreadPool.java:524)
at com.ibm.ws.util.ThreadPool$Worker.run(ThreadPool.java:945)

"Servlet.Engine.Transports : 3526" daemon prio=5 tid=0x02b37580 nid=0x1085 runnable
[1dd7f000..1dd7fc30]
at java.net.SocketInputStream.socketRead0(Native Method)
at java.net.SocketInputStream.read(SocketInputStream.java:129)
at com.ibm.ws.io.Stream.read(Stream.java:17)
at com.ibm.ws.io.ReadStream.readBuffer(ReadStream.java:418)
at com.ibm.ws.io.ReadStream.read(ReadStream.java:110)
at com.ibm.ws.http.HttpConnection.run(HttpConnection.java:454)
at com.ibm.ws.util.ThreadPool$Worker.run(ThreadPool.java:912)
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HP Java Thread Dump

Full thread dump Java HotSpot(TM) Server VM (1.4.2 1.4.2.03-040401-18:59-PA_RISC2.0 
PA2.0 (aCC_AP) mixed mode):

"NotificationService dispatcher : 360" daemon prio=10 tid=00097b68 nid=2538 lwp_id=39149 
waiting for monitor entry [0x2e758000..0x2e7584f0]
at com.ibm.ws.util.ThreadPool.getTask(ThreadPool.java:528)
- waiting to lock <38adb3c0> (a com.ibm.ws.util.ThreadPool)
at com.ibm.ws.util.ThreadPool$Worker.run(ThreadPool.java:945)

"LocalNotificationServiceDispatcher : 352" daemon prio=10 tid=0066d5e8 nid=2537 
lwp_id=39147 in Object.wait() [0x2b575000..0x2b5754f0]
at java.lang.Object.wait(Native Method)
- waiting on <391eab60> (a com.ibm.ws.util.BoundedBuffer)
at java.lang.Object.wait(Object.java:429)
at com.ibm.ws.util.BoundedBuffer.take(BoundedBuffer.java:264)
- locked <391eab60> (a com.ibm.ws.util.BoundedBuffer)
at com.ibm.ws.util.ThreadPool.getTask(ThreadPool.java:524)
at com.ibm.ws.util.ThreadPool$Worker.run(ThreadPool.java:945)
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Location of IBM Java thread dump

� IBM_JAVACOREDIR
� _CEE_DMPTARG on z/OS.
� Current working directory
� TMPDIR
� /tmp directory (\Temp on Windows)
� STDERR
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IBM thread dump on various platforms

PID=processID, 
TIME=seconds since 
1/1/1970

javacorePID.TIME.txtAIX

Standard outputnative_stdout.logSolaris and HP-UX

YYYY=year, 
MM=month, DD=day, 
SS=second, 
PID=processID

javacore.YYYYMMD
D.HHMMSS.PID.txt

Windows and Linux

Format MeaningThread dump file 
name

Operating System
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Thread States

Thread suspended.SuspendedS

Thread waiting on a monitor lockMonitor 
Wait

MW

Thread waiting on a condition 
variable.  

Conditional 
Wait

CW

Thread that has the ability to run or is 
running.  

RunnableR

DescriptionNameState
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Color Coded Thread States
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Deadlock Detection
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Deadlock in Monitor Detail View
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Deadlock in Thread Detail View
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Example : Starving Philosophers

chopstick 1

chopstick 2
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Sample Class Chopstick
// Creator: Jinwoo Hwang © Copyright IBM Corporation 2008. All rights reserved.

public class Chopstick {
Philosopher owner = null;
String name = null;
public Chopstick(String name){
this.name = name;
}
public String getName(){
return name;
}
public synchronized void pickUp(Philosopher user) throws InterruptedException{

while (owner != null){
wait(1000);

}
if (owner == null) {
owner = user;

}
}

public synchronized void putDown(Philosopher user) {
if (user == owner){
owner = null;

notify();
} 

}
}
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Sample Class Philosopher
// Creator: Jinwoo Hwang © Copyright IBM Corporation 2008. All rights reserved.

public class Philosopher extends Thread {
Chopstick leftChopstick,rightChopstick;
String name=null;
int howLong=0,t=0;
public Philosopher(String name,Chopstick left, Chopstick right, int priority){

this.name = name;
this.leftChopstick=left;
this.rightChopstick=right;
setPriority(priority);
setName(name);

}
public String getPhilosopherName(){

return name;
}
public void run(){

while(true){
try{

synchronized(leftChopstick) {
synchronized(rightChopstick) {

System.out.format("%s is eating with %s and %s.\n", 
getPhilosopherName(),leftChopstick.getName(),rightChopstick.getName());

sleep(2000);
}

}
}catch( InterruptedException ie) {
}

}
}

}
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Sample Class DiningPhilosophers

// Creator: Jinwoo Hwang © Copyright IBM Corporation 2008. All rights 
reserved.

public class DiningPhilosophers {
public static void main(String[] args) {

Chopstick c1 = new Chopstick("chopstick 1");
Chopstick c2 = new Chopstick("chopstick 2");
Chopstick c3 = new Chopstick("chopstick 3");

Philosopher p1 = new Philosopher("Socrates priority5",c1,c2,5);
Philosopher p2 = new Philosopher("Plato priority9",c3,c1,9);
Philosopher p3 = new Philosopher("Aristotle priority5",c2,c3,5);
p1.start();
p2.start();
p3.start();

}
}
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Running the example

C:\java DiningPhilosophers
Plato priority9 is eating with chopstick 3 and chopstick 1.

JVMDUMP006I Processing Dump Event "user", detail "" - Please Wait.
JVMDUMP007I JVM Requesting Java Dump using 

'C:\javacore.20080229.104813.808.txt'
JVMDUMP010I Java Dump written to C:\javacore.20080229.104813.808.txt
JVMDUMP013I Processed Dump Event "user", detail "".

Plato priority9 is eating with chopstick 3 and chopstick 1.

JVMDUMP006I Processing Dump Event "user", detail "" - Please Wait.
JVMDUMP007I JVM Requesting Java Dump using 

'C:\javacore.20080229.104819.808.txt'
JVMDUMP010I Java Dump written to C:\javacore.2008022
9.104819.808.txt
JVMDUMP013I Processed Dump Event "user", detail "".

Plato priority9 is eating with chopstick 3 and chopstick 1.
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Starvation Threads
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Blocked Thread Information
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Blocked Thread
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Thread Comparison
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Monitor Detail of Blocking Thread
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Monitor Detail of Blocked Thread
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How do I run IBM Thread and 
Monitor Dump Analyzer?
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File Menu
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Open a Java thread dump
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Processing completed
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Thread Comparison
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Thread comparison summary
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Browse threads
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Thread Analysis
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Thread Status Analysis
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Thread Method Analysis
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Thread Aggregation Analysis
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Thread Dump Summary
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Memory Segment Analysis
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Thread Monitors
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Thread stack trace
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Monitor Analysis
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Monitor Analysis
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Monitor Dump Comparison
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Monitor Dump Comparison



IBM Software Group

WebSphere® Support Technical Exchange

Option
Basic
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Option
Advanced
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For more information

� IBM® Thread and Monitor Dump Analyzer for JavaTM

Technology (http://www.alphaworks.ibm.com/tech/jca)
� IBM HeapAnalyzer 

(http://www.alphaworks.ibm.com/tech/heapanalyzer)
� IBM Pattern Modeling and Analysis Tool for Java 

Garbage Collector 
(http://www.alphaworks.ibm.com/tech/pmat)

� IBM SDK Diagnostics Guide (http://www-
128.ibm.com/developerworks/java/jdk/diagnosis/)
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Questions and Answers


