
Profiling Java Applications with VisualVM

Here’s a clear and concise guide on how to use VisualVM to monitor and profile Java applications. Visu-
alVM is a free, powerful tool included with the JDK that helps you analyze performance, memory usage, and
thread activity in your Java applications.

Step 1: Install and Launch VisualVM

• Check if VisualVM is installed: VisualVM typically comes with the JDK (version 6 update 7 and later).
Look for it in the bin directory of your JDK installation (e.g., jdk/bin/visualvm.exe on Windows).

• Download if needed: If it’s not included, download it from the official VisualVM website.
• Launch VisualVM: Run the visualvm executable. When it starts, you’ll see a list of Java processes
currently running on your local machine.

Step 2: Connect to Your Java Application

• Local Applications: VisualVM automatically detects running Java processes on your machine.
Double-click the process you want to monitor to connect to it.

• Remote Applications: To monitor a Java process on another machine:

1. Start the remote JVM with JMX enabled (e.g., add -Dcom.sun.management.jmxremote to the JVM argu-
ments).

2. In VisualVM, right-click Remote in the left pane, select Add Remote Host, and input the remote
machine’s details.

3. Once connected, select the remote process to monitor.

Step 3: Monitor Application Performance

After connecting, the Overview tab shows basic details like process ID and JVM arguments. Switch to the
Monitor tab for real-time performance data: - CPU Usage: Tracks how much CPU your application is using.
- Memory Usage: Displays heap and metaspace consumption over time. - Threads: Shows the number
of active threads. - Garbage Collection: Monitors GC activity.

These graphs give you a high-level view of your application’s health.
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Step 4: Profile CPU and Memory Usage

For deeper analysis, use the Profiler tab: - CPU Profiling: Identifies methods that consume the most CPU
time. 1. Go to the Profiler tab and click CPU. 2. Click Start to begin profiling. 3. Use your application to
generate the workload you want to analyze. 4. Click Stop and review the results to see which methods are
slowest. - Memory Profiling: Tracks object allocations and detects memory leaks. 1. In the Profiler tab,
click Memory. 2. Click Start, use your application, then click Stop. 3. Check the results for object counts
and sizes to spot potential memory issues.

Note: Profiling adds overhead, so use it in development or testing environments, not production.

Step 5: Analyze Heap and Thread Dumps

• Heap Dumps: Capture memory snapshots for detailed analysis.

1. In the Monitor tab, click Heap Dump.
2. Explore the dump in the Classes or Instances views to see object allocations.
3. Look for unusual patterns (e.g., too many objects) that might indicate leaks.

• Thread Dumps: Diagnose threading issues like deadlocks.

1. In the Threads tab, click Thread Dump.
2. Check thread states (e.g., RUNNABLE, WAITING) to identify problems.

Step 6: Explore Additional Features

• Sampler: Found in the Sampler tab, this provides lightweight CPU and memory analysis with less
overhead than full profiling.

• Visual GC: Install the Visual GC plugin (via Tools > Plugins) to visualize garbage collection behavior.
• MBeans: Use the MBeans tab to view and manage JMX beans for custom metrics.

Best Practices

• Avoid Production Profiling: Profiling slows down your application, so stick to development or testing
setups.

• Start Simple: Use the Monitor tab first to get a baseline before profiling.
• Target Specific Issues: Focus profiling on suspected problem areas to minimize overhead.
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• Review GC Data: Analyze garbage collection stats to optimize memory usage.

Troubleshooting

• Application Not Showing: Ensure it’s running with a compatible JVM and that VisualVM has access.
• Remote Issues: Confirm the remote JVM is configured for JMX and that network settings (e.g., fire-
walls) allow the connection.

• Performance Impact: If profiling is too slow, switch to the Sampler for a lighter option.

VisualVM is an excellent tool for understanding and optimizing your Java applications. Follow these steps
to monitor performance, profile bottlenecks, and diagnose issues effectively. For more details, check the
official VisualVM documentation.
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