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Platform Thread vs. Virtual Thread
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• Java Platform Threads are OS Thread Wrappers

• High Resource Usage and Overhead 
(at least KB-level memory space)

• Limited Number



Database 
Access

File System 
Operation

RPC Call Others

Many Threads Blocked Waiting for Operations to Complete



Common Solutions

Asynchronous Programming

Reactive Programming

Pros:

• High throughput request handling

• Excellent resource utilization

Cons:

• High learning curve

• Different code style

• Difficult to understand

• Difficult to debug

CompletableFuture

Reactor、RxJava



• Not linked to OS Thread

• Light weight
(byte-level memory space)

• Easy to use
（Just like the previous usage with minimal change）

• Preserving the thread-per-request style

• Easy troubleshooting, debugging, and profiling



Usage



Application in Tomcat



Standalone

Only namePrefix setting!

No maxThreads setting！

No maxQueueSize setting！



SpringBoot

Default Thread Prefix: tomcat-handler-



Performance Comparison



Debian 11

4C4G 

Oracle-jdk 21.0.4

SpringBoot 3.3.1

wrk



Fibonacci calculation
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Blocking Operation
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Platform Thread

100 Connections – 30s



Virtual Thread

Only  a  smal l  number  of  p lat form threads  are  needed to  handle  a  la rge  number  of  tasks



Notes



• Do not use with native methods（JNI）or Foreign Function & Memory 
API

• Instead of synchronized, use ReentrantLock

• Be careful when using ThreadLocal

• Don‘t pool it

Virtual Thread



https://github.com/aooohan

Thanks


