
Java Performance Optimization: How to Avoid
the 10 OutOfMemoryErrors
Java is a widely used programming language known for its platform
independence and versatility. However, as applications and systems become
more complex, managing and optimizing Java performance becomes crucial.
One common issue that Java developers encounter is the dreaded
OutOfMemoryError, which can bring an application to its knees. In this article, we
will explore ten strategies to avoid OutOfMemoryErrors and optimize Java
performance.

1. Monitor and Analyze Memory Usage

Understanding the memory consumption patterns of your Java application is vital
for optimizing its performance. Use tools like Java VisualVM or Java Mission
Control to monitor memory usage, identify memory leaks, and optimize garbage
collection strategies.

2. Increase Heap Space

By default, Java applications have a limited heap space, leading to
OutOfMemoryErrors when memory runs out. Increase the heap space using the
-Xmx  and -Xms  JVM options to allocate more memory for growing

applications.
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3. Optimize Garbage Collection

Choosing the right garbage collector strategy is crucial for minimizing pauses and
reducing memory fragmentation. Experiment with different garbage collector
algorithms such as Parallel GC, CMS, or G1GC, along with tuning options like
heap size thresholds and pause time goals.

4. Use Object Pooling

Creating and destroying objects can be a resource-intensive task. By
implementing object pooling techniques, you can reuse objects instead of
creating new ones. This reduces the overhead of memory allocation and garbage
collection, resulting in improved performance and memory utilization.

5. Manage Thread Pool Size

Thread pools are commonly used to handle concurrent tasks. However, if your
application creates too many threads, it can quickly exhaust available memory.
Carefully manage the size of your thread pool to avoid OutOfMemoryErrors
caused by excessive thread creation.

6. Optimize I/O Operations
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I/O operations, such as reading from or writing to files or databases, can be a
bottleneck in performance. Use efficient I/O libraries, buffer data appropriately,
and reduce unnecessary disk or network accesses to improve overall
performance and lower memory consumption.

7. Use Profiling Tools

Profiling tools like YourKit, JProfiler, or VisualVM provide insights into your Java
application's performance bottlenecks. These tools identify CPU-intensive or
memory-consuming parts of your code, helping you optimize critical sections to
avoid OutOfMemoryErrors.

8. Avoid String Concatenation in Loops

String concatenation in loops can create numerous temporary objects, hogging
memory and impacting performance. Instead, use StringBuilder  or
StringBuffer  to efficiently handle string manipulations in loop iterations.

9. Optimize Database Interactions

Efficiently interacting with databases is crucial for Java performance optimization.
Use connection pooling to avoid the overhead of establishing and closing
database connections repetitively. Batch SQL statements and optimize queries to
reduce unnecessary round trips.

10. Minimize Memory Leaks

Memory leaks can gradually eat away your available memory, eventually leading
to OutOfMemoryErrors. Be aware of potential memory leak sources, such as
unclosed streams, references not being released, or abandoned memory pools.
Implement proper resource management and periodic leak detection to mitigate
these issues.



Java performance optimization is a critical aspect of developing high-performing
applications. By monitoring memory usage, optimizing garbage collection, using
object pooling, managing thread pools, optimizing I/O operations, leveraging
profiling tools, avoiding String concatenation in loops, optimizing database
interactions, and minimizing memory leaks, you can significantly improve the
performance and avoid the 10 OutOfMemoryErrors in your Java applications.
Implement these strategies and watch your Java applications fly!
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Getting a java.lang.OutOfMemoryError (OOM) message is quite common in Java
applications if proper memory settings and best practices are not followed. So
having a complete knowledge about OutOfMemoryError, its cause and solution is
very important.

This book covers the following 10 OutOfMemoryErrors.

1.java.lang.OutOfMemoryError: Java heap space
2.java.lang.OutOfMemoryError: Unable to create new native thread
3.java.lang.OutOfMemoryError: Permgen space
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4.java.lang.OutOfMemoryError: Metaspace
5.java.lang.OutOfMemoryError: GC overhead limit exceeded
6.java.lang.OutOfMemoryError: Requested array size exceeds VM limit
7.java.lang.OutOfMemoryError: request "size" bytes for "reason". Out of swap
space?
8.java.lang.OutOfMemoryError: Compressed class space
9.java.lang.OutOfMemoryError: "reason" "stack trace" (Native method)
10.java.lang.OutOfMemoryError: Direct buffer memory

In this book, you will understand what a particular OutOfMemoryError is, what
triggers it and what the different types of OutOfMemoryErrors are. This book also
provides the guidelines on how to avoid getting an OutOfMemoryError in your
application and how to fix it in case you encounter it in your application. This book
also provides a source code examples which can be used to reproduce all these
OutOfMemoryErrors. You can test these sample programs in your development
machine for investigation purpose.
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