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� ... but first we need to warm-up a little!!



Is This Class a Singleton?

public class Elvis implements Serializable {

public static final Elvis INSTANCE = new Elvis();

private Elvis() { }

private final String[] favoriteSongs = 
{ "Hound Dog", "Heartbreak Hotel" };

public void printFavorites() {

System.out.println(Arrays.toString(favoriteSongs));

}

private Object readResolve() {

return INSTANCE;

}

}



Unfortunately Not ��� �

� First edition of Effective Java oversold the power of readResolve

– Elvis has a nontransient field (favoriteSongs )

– Cleverly crafted attack can save referense to deserialized Elvis instance 
when this field is deserialized

� readResolve works only if all fields are transient� readResolve works only if all fields are transient



Solution

� Enum Singleton Pattern

– The Right Way to Implement as Serializable Singleton

public enum Elvis {

INSTANCE;

private final String[] favoriteSongs =

{ "Hound Dog", "Heartbreak Hotel" };{ "Hound Dog", "Heartbreak Hotel" };

public void printFavorites() {

System.out.println(Arrays.toString(favoriteSongs));

}

}



The Wait is over!



Java + YOU

� Java on all screens of our lives

� The technology is here

– Now it is up to us how to use it!

� Rich Internet Applications

� Scripting Languages
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Upcoming Java Language Features

� Closures?

� Multi-catch

� Safe re-throw

� Modules

� JSR 308: Annotations on Java Types
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Multi-catch

try { ... }
catch( X1 e ) { foo(); }
catch( X2 e ) { foo(); }
catch( X3 e ) { bar(); }

� A longstanding request is to allow catching X1 and X2 together, 
without resorting to catching Exception itself
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try { ... }
catch( X1,X2 e ) { foo(); }
catch( X3 e ) { bar(); }

� A disjuntive type X1, X2 represents X1 or X2

– The members of e are those of a common superclass



Safe re-throw

void m() throws X1, X2 {
try { …
} catch( Throwable t ) {

logger.log( t );
throw t ; // Error: Unreported exception Throwable

}
}

� Re-throw:
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� Re-throw:

void m() throws X1, X2 {
try { …
} catch( final Throwable t ) {

logger.log( t );
throw t ; // Compiles OK, can throw X1, X2

}
}



JSR 277 Java Module System

� JSR 294 ”superpackages” owned development modules

� All modularity discussions now happen in JSR 277

– Development modules in the Java language

– Deployment module framework

– JAM Module System
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– JAM Module System



Modules

� Modular programming in Java today

– Packages

� Package names are hierarchical

� Package membership is not

– Access control

� Types shared across packages must be made public

� Hope no-one finds your ”internal” packages
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� Hope no-one finds your ”internal” packages

� Rely on comments/documentation to describe ”official” APIs

– Interfaces

� Not always desirable to have all member be public



Development Modules

� A typical package hierarchy

org/
netbeans/

core/
Debugger.class

…
utils/

ErrorTracker.class
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ErrorTracker.class
…

wizards/
JavaFXApp.class

…
addins/

…



� org.netbeans.core is an obvious ”unit”

org/
netbeans/

core/
Debugger.class

…
utils/

ErrorTracker.class

Development Modules JavaOne 2008

ErrorTracker.class
…

wizards/
JavaFXApp.class

…
addins/

…



Development Modules

� crg.netbeans.core is a conceptual ”module”

org/
netbeans/

core/
Debugger.class

…
utils/

ErrorTracker.class
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ErrorTracker.class
…

wizards/
JavaFXApp.class

…
addins/

…



// org/netbeans/core/Debugger.java
module org.netbeans.core;
package org.netbeans.core;
public class Debugger {

... new ErrorTracker() ...
}

// org/netbeans/core/utils/ErrorTracker.java
module org.netbeans.core;
package org.netbeans.core.utils;
module class ErrorTracker {
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Module 
concept in the 

language

One module has 
many 

packages

Module access module class ErrorTracker {
module int getErrorLine() { ... }

}

// org/netbeans/core/module-info.java
@Version("7.0")
@ImportModule(name="java.se.core", version="1.7+")
module org.netbeans.core;

Module access 
specified in 

the language

Module 
dependencies 

specified in 
the language



Development Modules

� Impact of modules in the language and VM

– module restricted keyword

– module-info.java for module level annotations

– package-info.java can declare module membership

– Classfile attribute for module membership

– Classfile tag for ”module-private” accessibility

– Module-private accessibility enforced by the JVM
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– Module-private accessibility enforced by the JVM

– Javadoc and javap understand modules in .java and .class files



JAM Module System

� JAva Modules

� No more JAR hell

– Import other JAM module definitions by name

– Different versions of the ”same” module definition can co-exist

– A single version of a module definition can be shared between modules

� A JAM module in JDK7 will be able to import an OSGi bundle
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� A JAM module in JDK7 will be able to import an OSGi bundle



JSR 308: Annotations on Java Types

� Two problems with annotations in Java 1.5

– Can only be written on declaration: Syntactic limitation

– Does not prevent enought bugs : Semantic limitation

� JSR 308 addresses these problems
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� JSR 308 addresses these problems

– Extends Java Language syntax to permit annotations in more locations

– Enables creation of more powerful annotation processors



JSR 308: Examples

� Annotations on Generics and Arrays

List< @NonNull String> strings;

� Annotations on Local Variables

@NonEmpty List<String> strings = …;
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� Annotations on Casts

@Immutable Graph g2 = ( @Immutable Graph) g;

� Annotations on the receiver (this)

void marshal(Object jaxbElement,Writer writer) @Readonly



Future: Areas of interest

� Abstraction

– Parallel algorithms

� Component adaption

– Interface evolution via first-class versioning

– Delegation / Forwarding

– Extension methods / Scala views

� Practical structural typing
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� Practical structural typing

� Pluggable literal syntaxes

– Integration with other languages via JSR-223



Future: Areas of ”non-interest”

� User-defined operator overloading

� Multimethods

� Macros

� Dynamic Typing

� Keeping something out of the Java programming language does not 
imply keeping it out of the Java platform
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imply keeping it out of the Java platform

– JavaFX Script

– Jruby

– Jython

– Groovy

– Scala



Boldness – key concepts

� Java programming language

– provides a syntax that allows the expression of application logic

� JVM

– Provides a runtime environment that abstracts away the operating system 
and hardware differences

� Java platform

– Bundles the Java programming language and the JVM with tools and 
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– Bundles the Java programming language and the JVM with tools and 
libraries to provide a complete development and runtime solution



Boldness

� Java programming language

– is for development

� JVM

– is for the execution of byte code

� Java platform

– provides javac which compiles Java code to byte code
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Boldness

This is what you use

every day...

JavaOne 2008

every day...



Boldness

...but it doesn’t have to

be this way
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be this way



Boldness

� Another language can be used for development

– Groovy, JavaFX script, Scala, Jruby, Jython,...

� Another tool can be used to create byte code

– ASM, AspectJ, BCEL, groovyc,...

� Another runtime can be used to execute your logic

– GCJ, Web browser, Dalvik VM

JavaOne 2008

� Any variation on this theme is possible

� Any of the layers can be replaced, extended or modified



Boldness - examples

� Terracotta

– Cluster the JVM software

� RIFE Continuations

– ”Save Game”, ”Load Game”

� Google Web Toolkit

– AJAX applications using the Java programming language
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– AJAX applications using the Java programming language

� Google Android

– A platform for mobile devices where software is written in the Java 
language and run on Dalvik, a custom virtual machine for embedded use
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