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1. Overview  
This user guide explains the process of identifying the bottlenecks of most common 
performance problems using Oracle Application Diagnostics for Java (Java Diagnostics). 
Each section describes a use case with overview and detailed steps to diagnose the 
performance problem.  

1.1. Assumptions 
This user guide assumes that you have installed and configured your Oracle Application 
Diagnostics for Java (Java Diagnostics) console with a valid repository. It further 
assumes that you have set up the DB and agents and they are able to communicate with 
the console. Also, the console is setup and running and some Java Diagnostics Agents are 
connected to it. 
 
For details on how to set up the console and agents, please refer to Application 
Diagnostics for Java Installation Guide. 
 

1.1.1. Accessing the Oracle’s Java Diagnostics Cons ole 
If you have followed the default installation, then the console should be accessible from 
the URL 
http://myconsole.mycompany.com:3500  
Where myconsole.mycompany.com is the name of the server you have installed the 
console on. You can also access the console using the IP address zzz.zzz.zzz.zzz for the 
server. 
http://zzz.zzz.zzz.zzz:3500  
 

2. Examining JVM Activity  

2.1. The JVM Activity Tab 
 
Oracle’s Java Diagnostics console has five main tabs viz. Java, Heap, Trace, Database 
and Setup. 
 
To see what is going on the monitored JVMs and the databases click on the Java tab, it 
will take you to the following screen: 
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Information displayed on the page above: 
To manage large number of JVMs in the Enterpise Edition, you can assign JVMs to 
different pools. Then you can choose which Pool to view using the  Change Pool 
dropdown There are two pools defined in the application Default, and Other. Additional 
pools can be defined to logically group JVMs. See Managing JVM Pools for more 
information about defining JVM Pools and assigning JVMs to Pools. 
 
The JVM Activity Now: 
 
This table provides information on what is happening on the JVMs currently (the other 
tables provide a history over the last 24 hours and 90 seconds). The information provided 
here is 
· Machine :  The machine where the Oracle’s Java Diagnostics agent monitored JVM is 

running. 
· OS Name :  The operating system on which the JVM is running. 
· JVM Vendor :  The vendor of the JVM. 
· JVM Version :  The version of the JVM. 
· Port  : This is a port identifier. For JVMs running on an application server, Oracle’s Java 

Diagnostics automatically detects the JVM port. For other JVMs, you have to specify this by 
the Agent Initialization parameter jamjvmid. 

· CPU : The CPU utilization on the JVM. 
· OSR : An OS indicator of how quickly you can get the CPU when you need it. 
· Mem :  The percentage of the JVM Heap used. 
· Run :  Threads using the CPU. 
· DB :  Threads waiting for DB activity to complete. 
· Lock :  Thread waiting for the JVM synchronization lock. 
· Net :  Threads waiting for Network Activity. 
· Obj wait :  Idle Threads, which have called Network Wait. 
· Sleep :  Idle Threads, which are sleeping. 
· View Threads :  This field provides the following two links: 
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· All  : takes you to the JVM Info: All Threads page, 
· Active  : Takes you to the JVM Active Threads page. 
· Edit  :   Takes you to the Update JVM info page under admin tab where you can 

set/modify JVM information.  

 
The JVM Activity Table Color Scheme 
Green : Normal behavior. 
Yellow :  Not normal but acceptable. 
Red : Critical, should be looked into. 

2.2.  Elapsed Time JVM Activity Analysis  
Note : For elapsed time JVM Activity analysis viz. JVM Activity : Last 24 hours, JVM : 
Last 90 seconds, Top Methods and Top Requests, please refer to Oracle Application 
Diagnostics For Java Use Case – Trace Analysis. 

2.2.1.  Examining All JVM Threads 
 
Clicking on the All link on the previous page takes you to the details of all the threads in 
the Java Virtual Machine. 

 

 

 
Information displayed on the page above: 
 
The line under the tabs provides the context information about the JVM i.e. the hostname, 
the operating system, JVM vendor, version, etc. 
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The chart Active Threads by State displays a pie chart for Active Threads by State 
 
The table Heap Usage shows the amount of memory used and available for the different 
parts of the JVM heap. 
 
The table Garbage Collection shows how many garbage collections have taken place 
since the start of the JVM. 
 
The link Show Heap leads you to the Heap summary Page which breaks down the JVM 
heap usage by heap space and object type. 
 
The link Dump Heap to File leads you to JVM Heap Dump page, which dumps all heap 
objects and their relationships to a file, which can be loaded and examined to find 
memory leaks. 
 
The table JVM Threads lists the following details about each thread: 
 
· Thread :  Name of the thread. This is a link, which takes you to the JVM Stack Info page, 

which displays the call stack for the thread. 
· User :  Application user using that thread. 
· Request : Application request being processed by the thread. 
· IP Addr :  The client machine from which the request originated. 
· OS PID : Operating System and Thread Ids for this thread. 
· Current Call :  Lowest user method being executed by the thread. 
· File :  File name, which contains the class and method for the current call. 
· Line :  Line number in the method currently being executed. 
 
The link Trace Thread in this section will take you the Trace Thread Page from where 
you can trace a thread to see where it is spending it’s time. 
 

2.2.2. JVM Heap Summary 
“Show Heap” Link in “View All Threads” page navigates to JVM Heap Summary page.  
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Information displayed on the page above: 
 
The first table displays the context information about the JVM i.e. JVM ID, hostname, 
OS name, JVM Vendor, JVM Version, and Port. 

2.2.3. Pie Chart - JVM Heap Memory Usage 
There is a pie chart displaying memory usage of the selected JVM Heap. 
The table JVM Heap Memory Usage gives you the details about the JVM Heap usage. It 
has the following fields: 
· Space name :  The name of the space within the JVM heap. 
· Klass :  Memory usage by classes in a heap space (in kb) 
· Method :  Memory usage by methods in a heap space (in kb). 
 
· Instance :  Memory usage by instance of any class in a heap space 
· Array :  Memory usage by arrays within the heap (in kb) 
· ConstantPool :  Memory usage by the java constant structures associated with each class 
· Symbol :  Memory usage by strings in a heap space (in kb) 
· CompiledICHolder :  Memory usage by internal structures of the JVM in a heap space  
 
· Used (KB) :  Memory usage (in kb). 
· Total :  Total memory size of a heap space. 
 
 

2.2.4. JVM Heap Usage Tables 
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Information displayed on the page above: 
 
The table Java Heap Number of Objects gives you the details of total number of heap 
objects residing in a particular area of JVM Heap. It has the following fields: 

 
· Space Name :  The name of the JVM heap space. 
· Klass :  The number of heap objects for classes of any heap space. 
· Method :  The number of heap objects for methods in a heap space. 
· Instance :  The number of heap objects for number of instances of classes in a heap space  
· ConstantPool :  The number of heap objects for the java constant structures associated with 

each class 
· Symbol :  The number of heap objects for strings of a heap space. 
· CompiledICHolder :  The number of heap objects for internal JVM structure of a heap space 
· Total :  Total number of heap objects in a heap space. 

 
The table JVM Garbage Collection displays the number of garbage collections taken 
place in the JVM. It has the following fields: 
· Type :  The type of garbage collection i.e. minor or major. 
· Number :  Number of garbage collections of a particular type. 
 

2.2.5. Dump Heap to File 
When you click the link Dump Heap on the JVM Threads Information page, the page 
JVM Heap Dump will appear: 
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Information displayed on the page above: 
 
The first table gives the context information about the JVM- JVM ID, machine, OS 
name, JVM vendor, and port. 
 
JVM Heap dump started shows that the dumping of the selected JVM into the repository 
has started. 

 
2.2.6. Viewing Heap Dump 
 
Going through the Heap tab, you can see the dump. 
 

 
 
For further details on Heap Dump, please refer to Heap Statistics and Dump Analysis 
Document. 

2.2.7. Examining Active JVM Threads 
Clicking on the Active link on the JVM Activity Page main page takes you to the details 
of the active threads in the Java Virtual Machine. 
 

 
 
Information displayed on the page above: 
 
The first line provides the context information about the JVM. 
 
The table JVM Active Threads lists the following details about each active thread: 
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· Thread :  Name of the JVM thread. This also provides a link, which takes you to the to the 

JVM Stack Info page, which shows the call stack for the thread. 
· User :  Application user using that thread 
· Request :  Application request being processed by the thread. 
· IP Addr :  The client machine from which the request originated. 
· OS PID : Operating System and Thread Ids for this thread. 
· Current Call :  Lowest user method being executed by the thread. 
· File :  File name, which contains the class and method for the current call. 
· Line :  Line number in the method currently being executed. 
 
 
Other links on this page are: 
· Trace Thread :  Leads you to the page, where user may change the default parameters to 

trace the selected thread. Records call made by the thread over a desired time interval. 
· Trace All Active Threads :  Takes you to the same page as above and records calls made 

by all active threads over a desired time interval. 
 
The last line displays the time spent in processing the request (in micro-seconds). 

2.2.8. Viewing Thread Stack 
Click on the Thread name link on the All threads page or the Active threads page to view 
the thread stack information. 
 

 
 
Information displayed on the page above: 
 
The first table provides the context information about the JVM. 
 
The table Thread Info Details provides the last user call information for the thread: 

 



Oracle Enterprise Manager 10g - Application Diagnostics for Java – Usage Scenarios  

© 2004 – 2007 Oracle Corporation. All rights reserved. 

· Thread :  Name of the JVM thread. 
· User :  Application user using that thread. 
· Request :  Application request being processed by the thread. 
· IP Address :  The client machine, which originated the request. 
· OS PID : Operating system process and thread Ids for this thread. 
· Current call :  Lowest user method being executed by the thread. 
· File :  File name, which contains the class and method for the current call. 
· Line :  Line number in the method currently being executed. 
· State :  Current state of the thread. 
 
The table Call Stack shows the thread’s call stack and has the following fields: 
 
· Class Method :  The class and method for the stack frame. It is a link, which takes you to the 

JVM Locals page. 
· File :  The file where the class is defined 
· Line :  Current execution point in the method. 
 
All the user level calls are shown as clear and system calls (like JDBC, Java) are shown   
as gray. If a method is inlined or native, the line number might not be available. 
 
The table JVM Locks shows locks held by current thread. 
 
The last line displays the time spent in JVM for processing the request (in micro-
seconds). 

 

2.2.9. JVM Local Variables 
 
Clicking on any of the Class Methods link takes you to the JVM Thread Locals page. 
This page shows parameters for the selected method call as well as the local variables 
used by the method. 
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Information displayed on the page above: 
 
The first table provides the context information about the JVM. 
The next line displays the stack frame. 
 
This Object displays the name of the object instance in case of instance methods, object 
class for class method. The link takes you to the JVM Object Info page, which displays 
all the fields for the object. 
 
The table Method Arguments displays the signature and value for all the parameters. If 
the method argument is an object there is a link to show fields for the object. 
The table Method Locals displays the local variable(s) if the method contains local 
variables. 
Time spent in JVM for processing the request. 

2.2.10. JVM Object Description 
 
Clicking on any object name link on the previous page brings you to this page. This page 
shows fields and values for the selected object. 
 

 
 
Information displayed on the page above: 
 
The first table gives the context information about the JVM- hostname, operating system, 
JVM vendor, and version. 
 
Next line provides the signature for the object. 
 
The table Object Description shows information about the objects fields: 
· Type: Field Signature 
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· Name:  Field Name 
· Value:  Field value. If the field is an object, then create a link to the objects fields. 
 
 
Parent of the Object above: if the object extends another object, then the fields and their 
values for the object’s super are displayed here. 
The last line on the page displays the time spent in processing the request (in micro-
seconds). 

3. Elapsed Time Analysis 
Quickly identify the bottlenecks using Oracle Application Diagnostics for Java (Java 
Diagnostics) low overhead trace functionality. During a trace Oracle’s Java Diagnostics 
agent will sample your target JVM, aggregate the data and provide you with 
comprehensive call stack information down to method name and line number.  

 

 
 
The thread state timeline visualizes hotspots by breaking down the time spent by thread 
in different states. 
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You can click on the timeline to zoom in on the culprit method. 

 
 
 
You can adjust the sampling frequency, data collection duration and the scope of 
sampling. At no point do we change the application behavior, so your application 
continues running at full speed. No instrumentation is required, so you get complete 
visibility across the entire JVM at an overhead below 1%. 
  
This document explains how to use Oracle’s Java Diagnostics Tracing features. 

3.1. Running the trace 
The console user interface has five main tabs - Java, Heap, Trace, Database and Setup . 
Navigate to the main JVM Activity dashboard by clicking on the java tab. 
Select the JVM you want to trace by clicking on either the All Threads or the Active 
Threads link for that JVM.  
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You can choose to trace all active threads by clicking on the trace Active Threads link or 
trace a specific thread by clicking on the Trace thread link 
Set trace parameters in the form and click on the Go button to start the trace 
After the trace is completed and stored to the repository, a link to view the results will 
appear Click on the link to view the results. 
All the past traces are accessible from the top-level Trace tab. To view a trace click on an 
appropriate link. (Note : If you are logged in as the administrator, then you’ll also see an 
icon to delete the trace from the repository next to the trace link) 
 
 
The following screen captures explain the above activity paths: 
 

3.2. View All Threads 
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3.3. View Active Threads 

 
 
 

3.4. Trace a Specific  Thread 
 
The following page is used to set parameters and run trace for a specific thread in the 
JVM: 
 

 
 
The first line gives you the name of the thread, which is being traced. 
Next section allows you to change the default values for running the trace: 

  
· Poll Interval (ms): This specifies the time interval between successive samples. 
· Poll Duration (sec): The amount of time you want to run the trace. 
· Trace Filename prefix: An optional user-friendly name for the trace. 
· Trace Thread Details: If this box is unchecked, only the last user call for the active thread 

will be stored. If the box is checked, all calls for the active thread will be stored, so you can 
view the call stack. Checking the box increases the overhead and space requirements. 

· Try Changing Threads:  Sometimes you might find some samples missing. This can happen 
if the thread’s stack was changing when we were taking the sample. If you find this 
happening, you can rerun the trace with this button checked. This will retry (upto 5 times) 
threads with changing stacks. It will also make system calls to get the stack if possible. 
Enabling this checkbox will increase the overhead of sampling.  

 
When you press the trace button, the console will sample the JVM at the defined interval for the 
defined duration. It will store the results in the repository and provide you with a link to examine 
the results. 
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3.5. Trace All Active Threads 
The following page is used to set parameters and run trace for all Active threads: 
 

 
 
This page allows you to change the default values for running the trace: 
 
· Poll Interval (ms): This specifies the time interval between successive samples. 
· Poll Duration (sec): The amount of time you want to run the trace. 
· Trace Filename prefix: An optional user-friendly name for the trace. 
· Trace Thread Details: If this box is unchecked, only the last user call for the active thread 

will be stored. If the box is checked, all calls for the active thread will be stored, so you can 
view the call stack. Checking the box increase the overhead and space requirements. 

· Try Changing Threads:  Sometimes you might find some samples missing. This can happen 
if the thread’s stack was changing when we were taking the sample. If you find this 
happening, you can rerun the trace with this button checked. This will retry changing stacks 
and if it can’t get the sample in 5 retries, it will suspend the thread to get the sample. Enabling 
this checkbox will increase the overhead of sampling. 

· Include network Waits: Most JVMs have large number of idle threads waiting for network 
events. To filter out the noise, you can leave this checkbox unchecked. Checking this box 
increases the overhead and space requirements. If you do check this box, you can trim 
network threads later when examining the trace. 

· Trace All Threads:  If you check this box tracing will be done for all the threads both active 
and idle. This can significantly increase the overhead of sampling. If not checked, only the 
active threads are traced. 

 
When you press the trace button, the console will start sampling the JVM at the defined 
interval for the defined duration. It will store the results in the repository and provide you 
with a link to examine the results. 
 

3.6. Viewing Results for Trace Activity 
When the tracing is complete as per the defined poll duration parameter, you reach the 
following page: 
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3.6.1. Viewing Thread Trace Summary 
 
Clicking View Results takes you to the trace summary page. 
 

 
 
Information displayed by the page above: 
 
The first line provides the context information about the trace – hostname for the JVM, 
port for the JVM, the threads included in the trace, and date & time of the trace. 
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The figure Top States shows the relative time spent in different states. 
 
The figure Top Methods shows the relative time spent on different methods 
 
The table Threads by State breaks down the relative time spent in different states for each 
method. The Thread link displays filters just for a specific thread. 
 
The table Methods by State breaks down the relative time spent in different state for each 
method. The Method link shows the call stacks, which include the method. 
 
The link Trim Threads allows you to remove other threads to filter out noise. 
 
The link Adjust user calls allows you to adjust user call boundaries by filtering out 
system calls. 
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3.6.2. Viewing Thread Trace Stack 
 
The Resource utilization by a given thread across the stack frames: 
 

 
 
Information displayed by the page above: 
 
This page shows traced call stacks for any method 
 
The dropdown at the upper right corner gives you the following option to view the call 
stack trace: 
 
· View Totals By Percent (Default) 
· View Totals By Abs Numbers 
· View Lock By Percent 
· View Lock By Abs Numbers 
· View CPU By Percent 
· View CPU By Abs Numbers 
· View DB By Percent 
· View DB By Abs Numbers 

 
When you expand the stack trace you get the amount of time (in terms of what opted in 
the dropdown) spent in different sub-activities. When you further expand any of the sub-
activities you will get the details of amount of time spent in doing its sub-activities. This 
continues till any activity or sub-activity has no sub-activity i.e. it has reached the leaf. 
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3.7. Viewing All Available Traces 

 

 
 
The table Available Traces lists all the traces that have been run from the console and has 
the following fields: 
· Date :  Date and Time when the trace was run. 
· Machine :  The hostname for the JVM. 
· ID : The port number for the JVM. 
· Thread :  Was this trace was run for a specific thread, or for all active threads. 
· Secs :  Trace duration in seconds. 
· Samples :  Number of samples in the trace. It is a link, which takes you to the Trace 

Summary page that displays the summary information for the chosen trace. 
 

4. Track Database bottlenecks to Java 
Tracking database issues to the Java line of code is a formidable task in today’s complex 
production databases with thousands of concurrent connections. While connection 
pooling provides scalability by reusing database connections, it also introduces a layer of 
abstraction almost impossible to penetrate. When DBAs encounter issues in the database, 
most of the time all they can determine is that the issues came from Java running on a 
specific machine. 
Using Oracle Application Diagnostics for Java (Java Diagnostics), DBAs can get rich 
information to diagnose the problem 

1. Application Request responsible for the database activity 
2. A complete call stack including the method and line number information to 

provide context 
 
With Oracle’s Java Diagnostics agents running in the JVMs and on the database servers, 
the Oracle Application Diagnostics for Java console provides real time visibility across 
the database to Java layer. 
In this case study, when locking issues are encountered in the database, the DBA can 
easily find the source they came from. 
 
Pre-requisites  

· Oracle’s Java Diagnostics JVM agent needs to be running on the JVM which 
initiated the request.  
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· Oracle’s Java Diagnostics DB agent needs to be running as the oracle user (or the 
Database owner account) on the database server with the bottleneck 

· Both of these agents should be connected to the same Oracle’s Java Diagnostics 
console.  

· The monitored database should be registered under the Oracle’s Java Diagnostics 
console 

 

4.1. Navigate to the Database tab 
 

 
 

4.2. Choose a Database from the Database dashboard 
From the main database dashboard (accessible from the main Database tab) we see a 
summary of databases monitored by the console. Here we can see there are 2 sessions 
waiting to acquire a lock in the demo database.  
 

 
Action Click on the View Details to see the sessions for the demo database  
 

4.3. Navigate to Lock Activity from Session Details  
 

 
Action : Click on the Lock hyper-link to show lock waiters and holders 



Oracle Enterprise Manager 10g - Application Diagnostics for Java – Usage Scenarios  

© 2004 – 2007 Oracle Corporation. All rights reserved. 

 

4.4. View Waiter Details 
This provides summary about the sessions holding and waiting for locks. Here the session 
8 is holding a lock. Session 14 is waiting for the lock. 
 

 
Action click on a specific session to get more details about it 
 

4.5. Drill down from DB to Java 
This screen provides attributes and details for the database session waiting for the lock. 
Notice Oracle’s Java Diagnostics console provides the thread in the JVM currently using 
this database session. 
 

 
Action click on the Thread Information link to get Java details for this session 
 

4.6. Result 
The results (on the next page) show application request, IP address and complete call 
stack for the Java activity responsible for the database locking. 
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4.7. Tracking bottlenecks with Monitoring 
When monitoring is enabled, data about requests responsible for database calls is 
automatically collected and stored. To view this data we start from the home page. 

 
 
Either Click on View Details, or zoom in using the displayed chart. 
In order to zoom in, click on the chart to define the zone’s left and right boundaries. Then 
click on the defined zone to zoom in. This will take you the Recent Activity Page. 
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Here you can click on the appropriate DB state you want to drill down. In this example 
we’ll be clicking on the db file scattered read which indicates Full Table Scans. 
Clicking on the database calls, refreshes the page showing the requests responsible for the 
full table scan along with the Java call. We can click on the SQL statement to view the 
SQL statement also. 
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5. JVM Memory Analysis   
Oracle Application Diagnostics for Java (Java Diagnostics) provides two levels of 
visibility into your JVM’s memory usage. 

1. Summary of the Heap Usage, Garbage Collections and time spent in Garbage 
Collection 

2. A detailed memory analysis feature allows you to not only find the objects 
responsible for growth but also track their reachability from the root-set. With 
this possible feature, you can find the dangling reference responsible for memory 
leak. 

 
Java’s garbage collector cleans up un-referenced objects in the Java heap, freeing 
application developers to worry about cleaning up. However if there are dangling 
references to the objects, then the garbage collector will mark the objects as live and not 
clean them up, increasing the heap memory usage. 
When tracking memory leaks, it is important to find these inadvertent references, which 
are leaking memory. Traditional memory leak tools track each memory allocation, 
slowing down the monitored JVM. With Oracle’s Java Diagnostics you can run your 
applications at full speed, concurrency and throughput and still find the memory leaks. 
To find a memory leak using Oracle Application Diagnostics for Java, you take snapshots 
of the JVM heap at different points in time. Between the snapshots, your JVM and Java 
applications continue running at full speed with zero overhead from Oracle’s Java 
Diagnostics. 
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Each snapshot stores information about the objects in the heap, their relationships and 
root-set reachability. Load the snapshots into the repository, and compare them with our 
heap comparison functionality to see where the memory growth has occurred. 
 

5.1. JVM Memory Usage Summary 
 
The summary view gives you an indication of the JVM’s health by providing you with 
metrics on Heap Usage, Garbage Collections and time spent in Garbage Collections at a 
given time or over a given interval of time. 
 

 
 
This can be a good starting point for more detailed analysis on where the memory 
bottlenecks might be. 
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5.2. Detailed Object Level View 
 
 

 
 
This view provides a lot of rich detailed information from Oracle’s Java Diagnostics heap 
dumps 

1. Amount of memory used by an object 
2. Amount of memory reachable from an object (total memory used by all an 

object’s descendants) 
3. Number of objects reachable from a given object 

In the figure above, jamagent.memleak only uses 256 bytes, but the total amount of 
memory used by all it’s 965,076 descendants is 32,429,744 bytes. 
Similarly one of it’s fields dbdata uses only 24 bytes, but the total amount of memory 
used by it’s 800,002 descendants is 221,171,960 bytes. 
We will explain in this document how to obtain this detailed information using Oracle 
Application Diagnostics for Java. 
 

5.3. Choose the JVM for dumping heap 
 
Action  : Click the View All Threads  link from JAVA tab to choose a JVM 
 



Oracle Enterprise Manager 10g - Application Diagnostics for Java – Usage Scenarios  

© 2004 – 2007 Oracle Corporation. All rights reserved. 

 
 
 
Step #2 Dump Heap to File 
In the Heap Usage table header, there are two links. 
Action Click the Dump Heap to File link to dump the JVM heap to file.  

 
While the heap is being dumped to the file (/tmp/heapdump.txt) you’ll see a message 
heapdump in progress 
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5.4. Load the heap file  
We will load the heapdump file using program loadheap.sh 
In most cases your monitored JVM will be on a different machine from the console. 
Move the file to the console machine. The program loadheap.sh requires one parameter 
Heapdump filename and location : When the heap is dumped, file /tmp/heapdump??.txt 
is created on the monitored JVM’s machine. You need to move (ftp/scp/sftp) the machine 
where the console is running. 
If you installed Apache listener jamserv in /home/jamuser/jamserv, then 
cd /home/jamuser/jamserv 
loadheap.sh /tmp/heapdump<ID>.txt  
 

5.5. Examine the loaded heap 
 
Choose the heap you have loaded from the Heap Tab 

 
This displays the breakdown by heap by different types of objects. You can choose to 
look at the objects reachable from the root-set by clicking on Roots 
 

 
 
Here we see the number of objects and memory reachable from each root. Dictionary has 
743K objects and around 50MB of memory reachable from it. You can click on the link 
to view the objects directly reachable from Dictionary. 
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5.6. Dump and load additional heap snapshots 
Repeat Steps to load additional snapshots for the JVM 
Be sure to provide unique heap_ids for each snapshot when you load it using 
processlog.sh 

5.7. Compare the heap snapshots 
 
Choose the larger of the snapshots as the first snapshot from the Heap Tab 
Here 68 MB Heap(91% of 155 MB) is chosen as the first heap 

 
 
Click on Compare Heaps to choose a second snapshot for comparison 

 
 
Choose a second snapshot to compare with the first snapshot. Here we choose the 62 MB 
Heap (83%) 
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This shows us the comparison of root reachability for both heaps. 

 
Click on the root-set with the most growth to diagnose the leak 
 
Here in this example, you can see that Dictionary (Dict) object has grown by 5, 864KB. 
In Heap #1, Dict root has a total number of 743,585 descendants, which occupy a total of 
51.8 MB of space. In Heap#2, Dict object has 593,485 objects with 46.1MB. Root set 
Dict has grown 5.7MB between the two heaps, which is the reason for the heap growth 
6MB between the two heaps. So we click on Dict to follow the memory leak 
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We can see that 6,009,880 Bytes (5.7 MB) increase of memory has come from the Klass 
jamtest/staticLeak. You can also see that the number of objects have grown from 150K to 
300K. jamtest/staticLeak object is the cause of the memory leak.  
Let us look at some more details about the object leaking the memory. Click on browser 
back button to go back to the previous page that shows heap diffs by root sets (Show 
Heap Usage by Root). Click on the “View Summary” button highlighted in the picture 
below.  
 
 

 
 
 

 
 
You can see the jamtest/staticLeak topping the list in the table with 5, 867KB of growth 
in memory. Click on the link to look at the details of the object. 
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This page shows all the members of the object jamtest/staticLeak. dbData of type 
java/util/Vector is the object that is growing in side jamtest/staticLeak object.  
Click on the link in KB column at the enc (in delta column) for the dbData object row to 
see more details about the dbData Vector object.  
 
 

 
 
In this screen, you see that the Vector object is implemented as Array type with a total 
memory growth of 6,007,680 bytes. Click on the number in the “KB” column under delta 
to see more details.  
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Here you can see that the instance “jamtest/cacheElement” is in the array object. Number 
of “jamtest/cacheElement” objects have grown from 50K to 100K but the size of the 
object is same in both the heaps. You can confirm this by clicking on the “KB” column 
under “Delta” for the jamtest/cacheElement object. 

 
 
You can compare the top objects to see if the growth is due to larger size objects or larger 
number of objects. Here we can see that the growth is because of larger number of Vector 
(as the size of Strings is about the same). 

 
 

5.8. Conclusion 
We were able to find the path to the java Strings which caused an increase in the memory 
usage of the JVM. This was due to the static Vector dbdata in the class 
jamagent.memleak growing. 
 
 
 


