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Java 9 modules

Today s
Modularity matters



Modularity matters
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Modularity is the ultimate
agile tool
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Hide your internals!
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Java 9: Jigsaw, JSR-37
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Work In progress!
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Modularise the |DK

Reliable application composition

Strong encapsulation - hide platform internals
Improved security

JDK 9 modularised
JSR 376 prototype (Jigsaw)
No finalized spec yet



JSR-294

Improved
JSR-291 Modularity
'0SGI4.1"  Support

2005 2006 ]|

Java 7: Java 8:
No Jigsaw No Jigsaw

|SR-277 JSR-376
Java Java Platform
Module Module

System System



smartcardio

rmic xml.ws hotspot.agent crypto.ec

javadoc xml.bind jconsole jemd  jdi crypto.pkcsll
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Reliable configuration

72y sbmak — bash — 99x45

sbmak 31627 0.0 0.0 4523840 8376 s005 S+ Mon@4PM  1:23.12 /Library/Java/JavaVir B

tualMachines/jdk1.8.0_60.jdk/Contents/Home/bin/java —-server -Xms32m -Xmx512m -cp /usr/local/Cellar/
orientdb/2.1.5/1libexec/lib/activation-1.1.jar:/usr/local/Cellar/orientdb/2.1.5/1libexec/lib/annotati
ons-1.3.2.jar:/usr/local/Cellar/orientdb/2.1.5/1libexec/lib/antlr-2.7.7.jar:/usr/local/Cellar/orient
db/2.1.5/1ibexec/lib/asm-3.2.jar:/usr/local/Cellar/orientdb/2.1.5/1ibexec/lib/asm-analysis-3.2.jar:
/usr/local/Cellar/orientdb/2.1.5/1libexec/1lib/asm-commons-3.2.jar:/usr/local/Cellar/orientdb/2.1.5/1
ibexec/lib/asm-tree-3.2.jar:/usr/local/Cellar/orientdb/2.1.5/1ibexec/lib/asm-util-3.2.jar:/usr/loca
1l/Cellar/orientdb/2.1.5/1ibexec/lib/blueprints-core-2.6.0.jar:/usr/local/Cellar/orientdb/2.1.5/1ibe
xec/lib/commons—-beanutils-1.7.0.jar:/usr/local/Cellar/orientdb/2.1.5/1libexec/lib/commons—-beanutils-
core-1.8.0.jar:/usr/local/Cellar/orientdb/2.1.5/1libexec/1lib/commons-collections-3.2.1.jar:/usr/loca
1/Cellar/orientdb/2.1.5/1ibexec/1ib/commons-configuration-1.6.jar:/usr/local/Cellar/orientdb/2.1.5/
libexec/lib/commons-csv-1.2.jar:/usr/local/Cellar/orientdb/2.1.5/1ibexec/1lib/commons—-digester-1.8.]
ar:/usr/local/Cellar/orientdb/2.1.5/1libexec/lib/commons-lang-2.4.jar:/usr/local/Cellar/orientdb/2.1
.5/1libexec/1lib/commons-1logging-1.1.1.jar:/usr/local/Cellar/orientdb/2.1.5/1ibexec/lib/concurrentlin
kedhashmap-lru-1.4.1.jar:/usr/local/Cellar/orientdb/2.1.5/1libexec/lib/gremlin-groovy-2.6.0.jar:/usr
/local/Cellar/orientdb/2.1.5/1ibexec/lib/gremlin-java-2.6.0.jar:/usr/local/Cellar/orientdb/2.1.5/11
bexec/lib/groovy-1.8.9.jar:/usr/local/Cellar/orientdb/2.1.5/1ibexec/lib/hazelcast-all-3.3.5.jar:/us
r/local/Cellar/orientdb/2.1.5/1ibexec/lib/hibernate-jpa-2.0-api-1.0.0.Final.jar:/usr/local/Cellar/o
rientdb/2.1.5/1libexec/1lib/hppc-0.6.0.jar:/usr/local/Cellar/orientdb/2.1.5/1ibexec/1lib/jackson-annot
ations-2.2.3.jar:/usr/local/Cellar/orientdb/2.1.5/1ibexec/lib/jackson-core-2.2.3.jar:/usr/local/Cel
lar/orientdb/2.1.5/1libexec/1ib/jackson-databind-2.2.3.jar:/usr/local/Cellar/orientdb/2.1.5/1ibexec/
lib/jansi-1.5.jar:/usr/local/Cellar/orientdb/2.1.5/1ibexec/1lib/javassist-3.16.1-GA.jar:/usr/local/C
ellar/orientdb/2.1.5/1ibexec/lib/jettison-1.3.3.jar:/usr/local/Cellar/orientdb/2.1.5/1ibexec/1lib/j1
ine-0.9.94.jar:/usr/local/Cellar/orientdb/2.1.5/1ibexec/1lib/jna-4.0.0.jar:/usr/local/Cellar/orientd
b/2.1.5/1libexec/1lib/jna-platform-4.0.0.jar:/usr/local/Cellar/orientdb/2.1.5/1ibexec/1ib/lucene-anal
yzers—common-4.7.0.jar:/usr/local/Cellar/orientdb/2.1.5/1ibexec/1lib/lucene-core-4.7.0.jar:/usr/loca
1/Cellar/orientdb/2.1.5/1ibexec/1ib/lucene-facet-4.7.0.jar:/usr/local/Cellar/orientdb/2.1.5/1ibexec
/1lib/lucene-memory-4.7.0.jar:/usr/local/Cellar/orientdb/2.1.5/1libexec/1lib/lucene-misc-4.7.0.jar:/us
r/local/Cellar/orientdb/2.1.5/1libexec/1lib/lucene-queries-4.7.0.jar:/usr/local/Cellar/orientdb/2.1.5
/libexec/1lib/lucene-queryparser-4.7.0.jar:/usr/local/Cellar/orientdb/2.1.5/1ibexec/1lib/lucene-sandb
ox-4.7.0.jar:/usr/local/Cellar/orientdb/2.1.5/1ibexec/1lib/lucene-spatial-4.7.0.jar:/usr/local/Cella
r/orientdb/2.1.5/1libexec/1lib/mail-1.4.jar:/usr/local/Cellar/orientdb/2.1.5/1ibexec/lib/minimal-json
-0.9.1.jar:/usr/local/Cellar/orientdb/2.1.5/1libexec/lib/orientdb-client-2.1.5.jar:/usr/local/Cellar
/orientdb/2.1.5/1ibexec/1lib/orientdb-core-2.1.5.jar:/usr/local/Cellar/orientdb/2.1.5/1ibexec/1lib/or
ientdb-distributed-2.1.5.jar:/usr/local/Cellar/orientdb/2.1.5/1libexec/lib/orientdb-enterprise-2.1.5
.jar:/usr/local/Cellar/orientdb/2.1.5/1libexec/1lib/orientdb-et1-2.1.5.jar:/usr/local/Cellar/orientdb
/2.1.5/1libexec/1lib/orientdb—-graphdb-2.1.5.jar:/usr/local/Cellar/orientdb/2.1.5/1libexec/lib/orientdb
-lucene-2.1.5.jar:/usr/local/Cellar/orientdb/2.1.5/1ibexec/1lib/orientdb-object-2.1.5.jar:/usr/local
/Cellar/orientdb/2.1.5/1libexec/lib/orientdb-server-2.1.5.jar:/usr/local/Cellar/orientdb/2.1.5/1ibex
ec/lib/orientdb-tools-2.1.5.jar:/usr/local/Cellar/orientdb/2.1.5/1libexec/lib/pipes-2.6.0.jar:/usr/1
ocal/Cellar/orientdb/2.1.5/1libexec/1lib/snappy-java-1.1.0.1.jar:/usr/local/Cellar/orientdb/2.1.5/1ib
exec/lib/spatial4j-0.4.1.jar:/usr/local/Cellar/orientdb/2.1.5/1libexec/lib/stax—-api-1.0.1l.jar:.:../p
lugins/*.jar com.tinkerpop.gremlin.groovy.console.Console

sbmak 35871 0.0 0.0 2441988 696 s008 S+ 10:20PM 0:00.00 grep activation
SanderMBP:~ sbmak$ |
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Hide your internals
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B Access checks at VM level (even reflection)




»  OSGi is built on top of the JVM
» Can't be used to modularise the |DK itself



OSGi is built on top of the [VM
Can't be used to modularise the |DK itself

Fair point :-)
OSGi has never seen mass adoption, Java 9 will
bring modularity to all of us
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Mylnterface i = new My
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How to use code
that you can’t access?
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Use an interface as contract




module myApi {
exports com.api;

}




module myApi { module myConsumer {
exports com.api; requires myApi;

} uses com.api.MyService;




module myApi { module myConsumer {
exports com.api; requires myApi;
} uses com.api.MyService;

}

module myProvider {
requires myApi;
provides com.api.MyService
with myProvider.MyServiceImpl;

» Services resolved and wired by modular runtime
» Use with 'enhanced' ServiceLoader API



module myApi { module myConsumer {
exports com.api; requires myApi;
} uses com.api.MyService;

Iterable<MyService> services = module myProvider {
ServicelLoader.load(MyService.class); requires myApi;
provides com.api.MyService
for (MyService svc: services) { with myProvider.MyServiceImpl;
svc.doSomething() ;

Services resolved and wired by modular runtime
» Use with 'enhanced' ServiceLoader API
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APP|ication : t
:
easytext.cli R
I
1,

easytext.algorithm.api

easytext.gui P javafx.controls

easytext.algorithm.kincaid

' easytext.algorithm.coleman



Application . JDK
:
easytext.cli . 9 javafx.graphics
ny
easytext.algorithm.api

easytext.gui ¥ javafx.controls

easytext.algorithm.kincaid

ServicelLoader

' easytext.algorithm.coleman
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»  Use a linking tool (jlink) to create a custom 'runtime
image' with only the modules you need

»  Uses explicit dependencies from module-info.class

» Allows for whole-program optimization

JVM




Demo: Easylext linking




» Use jdeps to audit your code

» Escape hatch: &
--add-exports java.base/javax.security.auth.x500=mymod ,

» Gradual migration possible
»  Mix classpath & modulepath
»  Automatic modules




commons.lang3.3.4.jar €=—==——- demonstrator.jar

classpath
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[EVEREN: module path



package com.javamodularity.demonstrator;
import org.apache.commons.lang3.StringUtils;

public class Demo {

public static void main(String args[]) {
String output = StringUtils.leftPad('"Leftpad FTW!", 20);
System.out.println(output);




package com.javamodularity.demonstrator;
import org.apache.commons.lang3.StringUtils;
public class Demo {

public static void main(String args[]) {

String output = StringUtils.leftPad('"Leftpad FTW!", 20);
System.out.println(output);

Compile javac -cp lib/commons-lang3-3.4.jar
-d out $(find src -name 'x.java')

Run java —-cp out:lib/commons-lang3-3.4.jar
com.javamodularity.demonstrator.Demo




commons.lang3.3.4.jar €=—==——- demonstrator.jar

classpath

Il B BB B BB BB BB BB BB BB BB BB BE BBl E Dl EE Dl N D EE N EEE s 2 Il B B B B B B BB BB BE BB BE BB B lE DD BB DD BE DD BE D EEEmE
R

[EVEREN: module path



commons.lang3.3.4.jar

demonstrator.jar

java.base

classpath
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module path



classpath

demonstrator.jar

commons.lang

[EVEREN: module path



A plain JAR on the module path becomes an
Automatic Module

Module name derived from JAR name
Exports everything
Reads all other modules



module demonstrator {

requires commons.lang3;




module demonstrator {
requires commons.lang3;

}

Compile javac —--module-path 1lib
-—-module-source-path src
-d mods $(find src -name 'x.java')

Run java ——-module-path mods:1l1ib

-m demonstrator/com.javamodularity.demonstrator.Demo
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List of open issues
http://openjdk.java.net/projects/jigsaw/
spec/issues/

'‘Open' Reflection
Module versioning



http://openjdk.java.net/projects/jigsaw/spec/issues/

Java 9's promise

» JSR-376 forces module-aware tooling
» Modularity throughout all
development phases




Java 9's promise

» JSR-376 forces module-aware tooling
» Modularity throughout all
development phases

Spotlight on modularity == good
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Thank you.
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Follow @javamodularity

Modularity

PATTERNS AND PRACTICES FOR
DEVELOPING MAINTAINABLE APPLICATIONS
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