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Describe, demonstrate, and discuss some of 
the tools available for monitoring and profiling 
Java™ platform applications.  Answer the 
question: “Which tools do I use for which 
situations?”
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What Is The Problem?

So Many Tools From Which To Choose...
• Operating System Tools
• JDK™ Tools
• Third Party Tools

An Embarrassment of Riches....
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Disclaimers

Sun's Java Virtual Machine (JVM™)
Mostly JDK version 6, with some mention of JDK version 
1.4.2 and 5
We Are Not The Experts (well, maybe on some of the tools 
we are :-) )
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DTrace
An operating system tool for dynamic tracing
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DTrace (cont'd)
An operating system tool for dynamic tracing

Strengths
• Dynamic

• Turn it on when you need it
• Turn it off when you don't

• Shows everything
• Accuracy via instrumentation
• Not just Java platform...

Limitations
• Latest Solaris™ Operating 

System and OS X only
• Instrumentation overhead
• Works best with JDK version 6 

and up
• Steep learning curve 

• Chime
• D-Light
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Sun Studio Collector/Analyzer
A third party tool for CPU sampling
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Sun Studio Collector/Analyzer (cont'd)
A third party tool for CPU sampling

Strengths
• Low overhead - uses sampling
• Source line level of detail
• Powerful visualization tools
• Detailed CPU data
• Not just Java platform...

Limitations
• Solaris OS and Linux Only
• Uses sampling
• Requires start/stop of the 

application
• Postmortem only
• Analysis must be done on a 

system with same byte order
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jps, jinfo, and jstack
JDK tools for basic JVM software information
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jps, jinfo, and jstack (cont'd)
JDK tools for basic JVM software information

Strengths
• Solaris OS, Linux, Windows
• Dynamic
• Remote access
• JDK version 1.4.2 and up
• Very low overhead
• Script-able command line user 

interface
• Helps identify deadlocks (jstack)

Limitations
• Not all jinfo and jstack features 

available on Windows 
• Rudimentary command line user 

interface
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BTrace
A third party tool for dynamic tracing of Java technology
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BTrace (cont'd)
A third party tool for dynamic tracing of Java technology

Strengths
• Solaris OS, Linux, Windows, OS 

X
• Accuracy via instrumentation
• Dynamic
• Integration with DTrace where 

available
• Scripts written in Java language

Limitations
• Requires JDK version 6
• Instrumentation overhead
• Java code only
• Bleeding edge technology – not 

mature



2008 JavaOneSM Conference |   java.sun.com/javaone  | 17

Agenda

What Is the Problem?
Disclaimers...
CPU Tools
Memory Tools
Multipurpose Tools
Summary
Resources



2008 JavaOneSM Conference |   java.sun.com/javaone  | 18

GChisto
A third party tool for analyzing garbage collector log files
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GChisto (cont'd)
A third party tool for analyzing garbage collector log files

Strengths
• Solaris OS, Linux, Windows
• Comparison views

• which garbage collector to 
use

• how to tune it
• Plug-able log readers
• Live or postmortem analysis 

Limitations
• Pause times only
• Relatively new – some important 

features still TBD
• Limited testing on older JVM 

software logs
• Don't forget: 

• -XX:+PrintGCTimeStamps
• -XX:+PrintGCDetails
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jmap
A JDK tool for examining memory usage
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jmap (cont'd)
A JDK tool for examining memory usage

Strengths
• Solaris OS, Linux, Windows
• Dynamic
• Remote access
• No overhead
• Fast
• Easy to use
• Script-able command line user 

interface
• Can be used with jhat

Limitations
• JDK version 1.4.2 support: 

Solaris OS only
• Some features not available on 

Windows
• Rudimentary command line user 

interface
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jhat
A JDK tool for doing heap inspection
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jhat (cont'd)
A JDK tool for doing heap inspection

Strengths
• Solaris OS, Linux, Windows
• Shows everything

• Only tool for solving PermGen 
problems

• Object Query Language
• JDK version 6 can read binary 

heap dumps created by older 
JVM versions

• Can be used with jmap

Limitations
• Postmortem only
• Rudimentary user interface
• OQL learning curve
• Too much information...
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jconsole
A JDK tool for monitoring Java technology applications
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jconsole (cont'd)
A JDK tool for monitoring Java technology applications

Strengths
• Solaris OS, Linux, Windows
• JDK version 1.4.2 and up
• Dynamic
• Remote access
• Support for JMX MBeans
• Easy to use

Limitations
• Mostly high level information
• Command line flag required for 

JDK version 1.4.2 and JDK 
version 5.0
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NetBeans IDE Profiling Tools
A third party tool for dynamic bytecode instrumentation
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NetBeans IDE Profiling Tools (cont'd)
A third party tool for dynamic bytecode instrumentation

Strengths
• Solaris OS, Linux, Windows, OS 

X
• Integrated :-)
• Accuracy via instrumentation
• Easy to use

• Part of development work flow
• One click

• Feature-rich
• Thread, CPU, and memory 

profiling
• Root method selection
• Source line level of detail
• Support for load testing
• Live and postmortem memory 

profiling

Limitations
• JDK version 5 and higher only
• Instrumentation overhead
• Not helpful for memory problems 

with PermGen
• Requires NetBeans IDE
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Java VisualVM 
A JDK tool for monitoring and profiling Java technology 
applications
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Java VisualVM (cont'd)
A JDK tool for monitoring and profiling Java technology 
applications

Strengths
• Solaris OS, Linux, Windows, Mac 

OS X
• One tool that incorporates 

functionality from:
• jps, jinfo, and jstack
• jconsole
• jstat
• NetBeans IDE profiling tools

• Easily extended
• BTrace
• GChisto 
• GlassFish
• Terracotta

Limitations
• Very new – not mature yet
• Limited features for JDK version 

1.4.2 and JDK version 5.0
• No option to see your source 

code
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Summary
Lots of tools... 
• Strengths
• Limitations

Some consolidation occurring
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Resources
JavaOneSM 2008 Event Sessions
• Tuesday:

• TS-5716 - D-I-Y (Diagnose-It-Yourself): Adaptive Monitoring for Sun 
Java  Real-Time System  

• TS-7392 - Maximizing Enterprise Java Performance on Multi-core 
Platforms

• BOF-5552 - Java™ Platform Observability by Bytecode Instrumentation
• Wednesday:

• TS-6000 - Improving Application Performance with Monitoring and 
Profiling Tools

• LAB-8430 - Isolating Performance Bottlenecks and Memory Leaks With 
the NetBeans™ Profiler

• TS-7735 - New Approaches to Visualization and Management of 
Application Server Clusters

• Thursday:
• TS-6145 - Using DTrace with Java Technology-Based Applications: 

Bridging the Observability Gap
• BOF-4994 - End-to-End Tracing of Ajax/Java Technology-Based 

Applications, Using Dynamic Tracing (DTrace) 
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Resources (cont'd)
JavaOne 2008 Event Sessions
• Thursday (cont'd):

• TS-5419 - The Garbage-First Garbage Collector
• TS-6434 - Java Platform Performance: Case Studies in Bottleneck 

Identification and Removal
• LAB-1440 – Performance Troubleshooting
• BOF-5223 - VisualVM: Integrated and Extensible Troubleshooting Tool 

for the Java Platform 
• Friday:

• TS-5729 - Automated Heap Dump Analysis for Developers, Testers, 
and Support Employees 

• TS-6145 - Using DTrace with Java Technology-Based Applications: 
Bridging the Observability Gap

• TS-6000 - Improving Application Performance with Monitoring and 
Profiling Tools
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Resources (cont'd)
Performance and Troubleshooting Guides
• http://java.sun.com/performance/reference/whitepapers/6_perform

ance.html
• http://java.sun.com/javase/6/webnotes/trouble/TSG-

VM/html/docinfo.html
DTrace
• http://www.sun.com/bigadmin/content/dtrace/
• http://www.devx.com/Java/Article/33943/0/page/1

Sun Studio Collector/Analyzer
• http://developers.sun.com/solaris/articles/javapps.html
• http://developers.sun.com/solaris/articles/dtrace.html

BTrace
• https://btrace.dev.java.net/

GChisto
• https://gchisto.dev.java.net/
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Resources (cont'd)

jmap/jhat
• http://weblogs.java.net/blog/gsporar/archive/2007/04/tracking_dow

n_m.html
• http://weblogs.java.net/blog/gsporar/archive/2007/05/tracking_dow

n_m_1.html  
NetBeans IDE Profiling Tools
• http://www.netbeans.org/features/java/profiler.html
• http://profiler.netbeans.org/

Java VisualVM
• https://visualvm.dev.java.net
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