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Part 1: The Problem

Accidental Complexity in
                           Module Definition                    
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Scopes are important
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Scopes are important
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Scopes are important
Essential Complexity in Java’s Modularity #2

Multiple Versions/Variants of 3rd party Jars

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
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Essential Complexity in Java’s Modularity #2

Multiple Versions/Variants of 3rd party Jars

no module-info.class

Wrong Jars selected

Not needed/wanted

Where are all these Edges defined?

🤔
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Scopes are important

no module-info.class

Wrong Jars selected

Not needed/wanted

Accidental Complexity #1

Scopes
not cared about (enough)

Essential Complexity in Java’s Modularity #2

Multiple Versions/Variants of 3rd party Jars

api? runtimeOnly?

Maybe better take this one? 🤓

…or this? 🙈
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Accidental Complexity #1

Scopes
not cared about (enough)

Accidental Complexity #2

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
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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 
├── javafx-graphics-21.0.2-mac.jar 
└── javafx-graphics-21.0.2-win.jar

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

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

https://repo1.maven.org/maven2/org/openjfx/javafx-graphics/21.0.2/
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            a OS-based selection 
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-> does not work for Gradle

Accidental Complexity #4

Metadata of 3rd party modules 
is incomplete or wrong
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Part 2: A New Approach

Using Java for
                           Module Definition                    
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Scopes
- requires
- requires transitive 
- requires static
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Scopes are important
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Accidental Complexity #2

Module definition mixed 
with other build concerns

module-info.java 
- strict standard Syntax
- javac an java enforce it

Module Definition
only (!) in module-info.java 



Part 3: Best of Both Worlds
Using Gradle not (!) for

                           Module Definition
                       but for

                           Module Discovery                    
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Other Build Concerns



OS/Arch Specifics



Module Patching
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- strict standard Syntax
- javac an java enforce it

Module Definition
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Multiple Versions/Variants of 3rd party Jars

Module DiscoveryModule Defintion

Accidental Complexity #3

Multiple Version/Variants
not cared about (enough) 

Accidental Complexity #4

Metadata of 3rd party modules 
is incomplete or wrong

Use Gradle’s variant-aware 
conflict detection and 

resolution

Central patch file(s) to
enrich/correct metadata



Summary
                  



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

Real world example: Hedera Services

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


a module-info.java

github.com/hashgraph/hedera-services/blob/develop/hedera-node/hedera-consensus-service-impl/src/main/java/module-info.java

Real world example: Hedera Services

a minimalistic build.gradle 

github.com/hashgraph/hedera-services/blob/develop/hedera-node/hedera-consensus-service-impl/build.gradle.kts

versions

github.com/hashgraph/hedera-services/blob/develop/hedera-dependency-versions/build.gradle.kts

other build concerns

github.com/hashgraph/hedera-services/tree/develop/gradle/plugins/src/main/kotlin

3rd party patching

github.com/hashgraph/hedera-services/blob/develop/gradle/plugins/src/main/kotlin/com.hedera.gradle.jpms-modules.gradle.kts

https://github.com/hashgraph/hedera-services/blob/develop/hedera-node/hedera-consensus-service-impl/src/main/java/module-info.java
https://github.com/hashgraph/hedera-services/blob/develop/hedera-node/hedera-consensus-service-impl/build.gradle.kts
https://github.com/hashgraph/hedera-services/blob/develop/hedera-dependency-versions/build.gradle.kts
https://github.com/hashgraph/hedera-services/tree/develop/gradle/plugins/src/main/kotlin
https://github.com/hashgraph/hedera-services/blob/develop/gradle/plugins/src/main/kotlin/com.hedera.gradle.jpms-modules.gradle.kts
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