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Part 1

Complexity in
                           Module Definition                    





github.com/hashgraph/hedera-services
poloclub.github.io/argo-graph-lite/#d5b95db8-a363-46a5-8757-a846e116fa2b

https://github.com/hashgraph/hedera-services
https://poloclub.github.io/argo-graph-lite/#d5b95db8-a363-46a5-8757-a846e116fa2b
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Could we have smaller blocks?
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…Build Performance?

What makes us productive?
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Essential Complexity #1

Scopes are important



All 3rd party dependencies 
are implementation details

Essential Complexity #1

Scopes are important



Should this be 
visible?

Essential Complexity #1

Scopes are important



commons-lang3-3.14.0.jar 
or 

commons-lang3-3.15.0.jar

javafx-base-21.0.2-mac-aarch64.jar
or  

javafx-base-21.0.2-win.jar

jakarta.activation-api-1.2.2.jar
or

(javax) activation-1.1.jar

Essential Complexity #1

Scopes are important
Essential Complexity #2

Multiple Versions/Variants of 3rd party Modules



Essential Complexity #1

Scopes are important

no module-info.class

Wrong Jars selected

Not needed/wanted

Where are all these Edges defined?

!

Essential Complexity #2

Multiple Versions/Variants of 3rd party Modules
“Essential” Complexity #3

The world is not perfect



Part 2

                Accidental Complexity
                          introduced through

insufficient Tooling and Knowledge 



Wrong Jars selected

Accidental Complexity #0

Module definition mixed 
with other build concerns

~300 Lines total
  ~20 Lines Module Definition

github.com/hibernate/hibernate-orm/blob/main/hibernate-core/hibernate-core.gradle

~300 Lines total
~100 Line Module Definition

github.com/apache/hadoop/blob/trunk/hadoop-common-project/hadoop-registry/pom.xml

https://github.com/hibernate/hibernate-orm/blob/main/hibernate-core/hibernate-core.gradle#L31-L51
https://github.com/apache/hadoop/blob/trunk/hadoop-common-project/hadoop-registry/pom.xml#L30-L149


Accidental Complexity #2

Scopes
not cared about (enough)

Scope?

Accidental Complexity #1

Module definition mixed 
with other build concerns



no module-info.class

Wrong Jars selected

Accidental Complexity #0

Module definition mixed 
with other build concerns

Accidental Complexity #1

Scopes
not cared about (enough)

api? runtimeOnly?



Wrong Jars selected

Accidental Complexity #2

Multiple Version/Variants
not cared about (enough) 

org/openjfx/javafx-graphics/21.0.2/ 
├── javafx-graphics-21.0.2.pom 
├── javafx-graphics-21.0.2.module 
├── javafx-graphics-21.0.2.jar 
├── javafx-graphics-21.0.2-linux.jar 
│    └── module-info.class 
├── javafx-graphics-21.0.2-mac.jar 
│    └── module-info.class 
└── javafx-graphics-21.0.2-win.jar 
     └── module-info.class

repo1.maven.org/maven2/org/openjfx/javafx-graphics/21.0.2/

Accidental Complexity #0

Module definition mixed 
with other build concerns

Accidental Complexity #1

Scopes
not cared about (enough)

No rich metadata beyond 
POM 4.0.0 "

     Empty Jar to get Maven to do 
            a OS-based selection 
-> such hacks shouldn’t be needed
-> does not work for Gradle

"

#
Java Module Descriptor 

(Java Module System / JPMS)
“Java standard notation”

Accidental Complexity #3

Metadata of 3rd party modules 
is incomplete or wrong

https://repo1.maven.org/maven2/org/openjfx/javafx-graphics/21.0.2/


Part 3

How to do 
                Better?

                                    





Module Definition



Other Build Concerns



Module Patching



Module Definition



Module Definition



Plugins for Module Management



Summary
                                    



Essential Complexity #1

Scopes are important
Essential Complexity #2

Multiple Versions/Variants of 3rd party Modules
“Essential” Complexity #3

The world is not perfect

Accidental Complexity #2

Multiple Version/Variants
not cared about (enough) 

Accidental Complexity #0

Module definition mixed 
with other build concerns

Accidental Complexity #1

Scopes
not cared about (enough)

Accidental Complexity #3

Metadata of 3rd party modules 
is incomplete or wrong

Dedicated places for 
dependency definitions

Unified syntax for
scope definition

Variant-aware conflict 
detection and resolution 
(as provided in Gradle)

Central patch file(s) to
enrich an fix metadata



xkcd.com/303/

…Build Performance?

xkcd.com/1369/

…Comprehensibility?

What makes us (more) productive?
With infinite 

speed/memory/money

❌

✅

https://xkcd.com/303/
https://xkcd.com/1369/
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…Build Performance?
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…Comprehensibility?

What makes us (more) productive?

✅

✅

discover
problematic 

modules

better
build speed

through small
and decoupled 

modules

★☆☆☆☆

★★★☆☆

Current Focus of 
off-the-shelf DPE Tools*

*subjective impression

https://xkcd.com/303/
https://xkcd.com/1369/


youtube.com/@jjohannes github.com/jjohannes

stay in touch
mastodon.social/@jendrik 

linkedin.com/in/jendrikjohannes 
jendrik@onepiece.software

training and consulting
onepiece.software

github.com/jjohannes/java-module-system
github.com/jjohannes/gradle-project-setup-howto

github.com/hashgraph/hedera-services

GradleX Project
gradlex.org

http://youtube.com/@jjohannes
http://github.com/jjohannes
http://www.apple.com
https://www.linkedin.com/in/jendrikjohannes
mailto:jendrik@onepiece.software
http://onepiece.software
https://github.com/jjohannes/java-module-system
https://github.com/jjohannes/gradle-project-setup-howto
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