
Java Modernization
Breathe New Life into Your Codebase 
Without Breaking the Bank



the things you own 
end up owning you



Technical Debt and/or Skipped Updates





Modernization ≠ Reinvention



20+ years full-stack mostly Java

XDEV Software
https://xdev.software

Projects
JUG Oberpfalz
JCON Co-Organisator
Digital Craftsmanship N.Opf.

Richard Fichtner

https://xdev.software/


we make your
Java projects fly



The 

evolution 

of Java



Source: https://blogs.oracle.com/java/post/the-arrival-of-java-25/



https://javaalmanac.io

https://javaalmanac.io/


Don’t touch this
No code changes required *



Source: https://whichjdk.com/



https://whichjdk.com

https://whichjdk.com/


Java Startup
https://openjdk.org/projects/leyden/



Source: https://twitter.com/holly_cummins/status/1547174955938373632?t=Wcs037HCP1RT0IiXkkPm4A&s=09

https://twitter.com/holly_cummins/status/1547174955938373632?t=Wcs037HCP1RT0IiXkkPm4A&s=09


Solution for Start-up: GraalVM - Native Image

▪Small Footprint
Ahead-of-time compiled 
applications use only a 
fraction of the resources 
required by the JVM, which 
means they cost less to run 
and improve utilization.

▪Fast Startup
Ahead-of-time compiled 
applications start in 
milliseconds and deliver peak 
performance with no warmup.

Source: https://www.graalvm.org/

https://www.graalvm.org/


Source: https://www.slideshare.net/han_solo/what-the-crac-superfast-jvm-startup-252967592
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Solution for Start-up: CRIU
▪Real (warm) JVM with all the features

▪ Reflection, Monitoring, JIT, … 

▪Linux only snapshot / restore

▪CRaC 
   (Coordinated Restore at Checkpoint)
   https://openjdk.org/projects/crac/ 



Source: https://www.slideshare.net/han_solo/what-the-crac-superfast-jvm-startup-252967592

First run Second run

https://www.slideshare.net/han_solo/what-the-crac-superfast-jvm-startup-252967592
https://www.slideshare.net/han_solo/what-the-crac-superfast-jvm-startup-252967592
https://www.slideshare.net/han_solo/what-the-crac-superfast-jvm-startup-252967592
https://www.slideshare.net/han_solo/what-the-crac-superfast-jvm-startup-252967592
https://www.slideshare.net/han_solo/what-the-crac-superfast-jvm-startup-252967592
https://www.slideshare.net/han_solo/what-the-crac-superfast-jvm-startup-252967592
https://www.slideshare.net/han_solo/what-the-crac-superfast-jvm-startup-252967592
https://www.slideshare.net/han_solo/what-the-crac-superfast-jvm-startup-252967592
https://www.slideshare.net/han_solo/what-the-crac-superfast-jvm-startup-252967592
https://www.slideshare.net/han_solo/what-the-crac-superfast-jvm-startup-252967592
https://www.slideshare.net/han_solo/what-the-crac-superfast-jvm-startup-252967592
https://www.slideshare.net/han_solo/what-the-crac-superfast-jvm-startup-252967592
https://www.slideshare.net/han_solo/what-the-crac-superfast-jvm-startup-252967592


Java Garbage Collection
Special Thanks to Gerrit Grunwald



Source: Trash Talk by Gerrit Grunwald

Garbage Collectors Comparison



Source: Trash Talk by Gerrit Grunwald

Garbage Collectors Comparison



Java Memory Utilization 



Source: https://github.com/eclipse-openj9/openj9-website/blob/master/benchmark/openjdk11-daytrader7.md



Let’s mix things up
Code changes required



Virtual Threads
Java 21
JEP 444

https://openjdk.org/jeps/444



Virtual Threads are best suited for 
code that involves blocking 

 logging, file I/O, accessing databases, network calls 

That would cover nearly all Java business apps.



Benefits of Virtual Threads
Keep using the Imperative Programming Model
Easier to write code
Easier to understand code
Easier to debug code 
Separate technical concerns from business logic
No more need for external APIs (for this aspect)
Compatibile with existing Thread API 





Important Features

Records     JEP 359
Sealed Classes    JEP 409
Stream Gatherers   JEP 473 (2nd Preview)
Text Blocks    JEP 378
Pattern Matching   JEP 394, 433
Switch Expressions   JEP 361



Book 
Recommendation



People First. 
Technology Second.



Software (Stack) Modernization

To developers, this can feel like:

• A dismissal of everything they’ve built and learned.
• Anxiety over new tools, with no space to fail safely.
• Imposter syndrome, even for your most experienced team 

members.

And worst of all? It makes your best developers feel 
replaceable, not valued.



No system starts out as a 
legacy system — it 

becomes one by surviving.



You don’t burn down your 
house just because the 

kitchen is outdated



Upgrade the Development Experience First

Improve the DX (developer experience):

• Faster builds (e.g., better Maven setups)

• Local Docker/Container dev environments

• Clear README.md, or mvn goals for common tasks

• Have a buddy



Go to conferences (you are in the right place)

Read blogs like https://myfear.substack.com/ 

Check out https://inside.java/ and https://dev.java/ 

Go to Meetups / JUGs 

Stay up-to-date

https://myfear.substack.com/
https://inside.java/
https://dev.java/


JUGs around the world
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https://dev.java/community/jugs/
https://dev.java/community/jugs/


JUGs im DACH Raum



OpenRewrite



No longer define an expected exception on the ‘@Test’ annotation 

JUnit 4 to 5 migration: 
“assertThrows” call added to the test’s method body

Auto-refactoring relocates the original contents into a lambda argument in an ‘assertThrows’ call and formats per existing 
code style

Source: Tim te Beek - Introduction to Moderne’s OpenRewrite



Key concepts defined

Lossless Semantic Tree 
(LST)

Visitor Pattern Recipes

A structured, language-specific 
representation of code that 
preserves both syntax and 
semantics without losing original 
formatting or comments — 
enabling precise analysis and 
transformation at scale.

A deterministic program that 
defines what to find and how to 
change it in code, using 
language-aware search and 
transformation logic to 
automate research, upgrades, 
remediations, and refactorings. 

A traversal strategy used by 
recipes to systematically visit 
nodes in the lossless semantic 
tree, enabling targeted analysis 
and modification based on node 
type and context. 

Source: Tim te Beek - Introduction to Moderne’s OpenRewrite



How does the LST compare to other code representations?

Characterized by serialization, type 
attribution, format preservation, and 
other metadata 

+ another 600,000 nodes that didn’t fit in this graphic

Text-based search Abstract Syntax Tree (AST) Lossless Semantic Tree (LST)

Source: Tim te Beek - Introduction to Moderne’s OpenRewrite



LST represents the depth 
of your code

Source: Tim te Beek - Introduction to Moderne’s OpenRewrite



LST represents the depth of your code

Source: Tim te Beek - Introduction to Moderne’s OpenRewrite



Automatically fix 
Checkstyle violations



Migrate to Java 17



Before After

Source: https://docs.openrewrite.org/running-recipes/popular-recipe-guides/migrate-to-java-17



Migrate to Java 25







Framework Migrations



Migrate to JUnit 5
Migrate to Spring Boot 3.x
Migrate to Spring Boot 2 from Spring Boot 1
Migrate to Quarkus 2
Migrate to Micronaut 4
Migrate to Micronaut 3
Migrate to SLF4J
Use SLF4J Parameterized Logging
Automating Maven dependency management
Migrate from Hamcrest to AssertJ
Migrate from JUnit Asserts to AssertJ
Migrate to Jakarta EE 10.0



OpenRewriter X

Source: https://github.com/xdev-software/intellij-plugin-openrewriter



AI

Java modernization with IBM Bob
 https://www.ibm.com/products/ai-coding-agent/java-modernization

GitHub Copilot app modernization for Java
 https://docs.github.com/en/copilot/tutorials/modernize-java-applications



AI + Recipe authoring

AI coding agents (e.g. Claude Code) can be used to generate 
OpenRewrite recipes and tests, given the right prompts.

But remember:
• Humans still need to guide, verify, and refine
• Recipe fundamentals are important so you can instruct AI 

effectively and spot mistakes
• Handwritten recipes may fade, but understanding them won’t

Source: Tim te Beek - Introduction to Moderne’s OpenRewrite



Swing to Browser App



Swing to Browser App

Source: https://vaadin.com/



Source: https://vaadin.com/



Source: https://vaadin.com/





Automatically migrate your legacy Java projects



LeafletMap for Vaadin



Other components by XDEV

https://github.com/orgs/xdev-software/repositories?q=vaadin

https://github.com/orgs/xdev-software/repositories?q=vaadin
https://github.com/orgs/xdev-software/repositories?q=vaadin
https://github.com/orgs/xdev-software/repositories?q=vaadin


Extras for Spring Security

• Full Spring Security control before Vaadin handles requests

• Creates Vaadin sessions only when needed

• CSRF request whitelisting

• Built-in Content Security Policy





music-maven-plugin



XDEV Commit Cards



Q & A

Richard Fichtner
RichardFichtner



picture credits
Some pictures in this presentation originate from pixabay.
This is a human-readable summary of the Pixabay License (read the full text).
You can use all images and videos published on Pixabay for free (except as set out below). 
You may use them for commercial and non-commercial purposes, in altered and unaltered 
form. You don't need to ask permission from or provide credit to the image author or 
Pixabay, although it is appreciated when possible.

https://pixabay.com/service/terms/#license
https://pixabay.com/service/terms/#license
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