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A long long time ago...




Java 1.0
« 1996
- WORA

« Bouncing Duke
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1.0 1.2

- 1996 - 1998

- WORA « Collections
- Bouncing Duke « Swing

1.1 1.3

« 1997 « 2000

- JDBC - Hotspot
- JavaBeans
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1.0 1.2

- 1996 - 1998

- WORA « Collections
- Bouncing Duke « Swing

1.1 1.3

« 1997 « 2000

- JDBC - Hotspot
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1.0 1.2 §)

* 1996 - 1998 . - 2006
- WORA « Collections . « Perf.
- Bouncing Duke - Swing . - JConsole

1.1 1.3 5.0
. 1997 . 2000 + 2004
- JDBC » Hotspot * Generics

« Annotations

- JavaBeans
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1.0 1.2

* 1996 - 1998 . - 2006
- WORA « Collections . « Perf.
- Bouncing Duke - Swing . - JConsole

1.1 1.3 5.0 Java 7
- 1997 - 2000 * 2004 - 2011
- JDBC - Hotspot * Generics - Project Coin

« Annotations

- JavaBeans
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1.0 1.2

* 1996 - 1998 . - 2006
- WORA « Collections . « Perf.
- Bouncing Duke - Swing . - JConsole

1.1 1.3 5.0 Java 7

- 1997 24010]0 * 2004 - 2011

- JDBC - Hotspot * Generics - Project Coin
e s - Annotations
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. Java SE 7 Release Contents

JSR-336: Java SE 7 Release Contents

- Java Language
* Project Coin (JSR-334)

» Class Libraries
* NIO2 (JSR-203)
* Fork-Join framework, ParallelArray (JSR-166y)

- Java Virtual Machine
* InvokeDynamic bytecode (JSR-292)

 Miscellaneous enhancements

ORACLE



. Project Coin

* First language changes since 2004 (Java 5)
» Strings in switch statements
* Multi-catch and precise re-throw
* Try-with-resources (AutoCloseable)
* Diamond operator
» Simplified Varargs
* Binary literals and underscores in numeric literals

http://www_flickr.com/photos/chefranden/908539119/
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. New I/O 2 (NIO2) Libraries
JSR 203

* Designed to be extensible

* Access to file metadata

- Utility methods (e.g. copy(), move(), ...)
* Higher abstraction (java.nio.file.Path)

» Consistent exception handling

ORACLE
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- JDBC 4.1, RowSet 1.1

» Security: Elliptic curve cryptography, TLS 1.2

* Unicode 6

*JAXP 1.4.4, JAX-WS 2.2, JAXB 2.2

* Swing: Nimbus L&F, JXLayer, HW accelerations
* ClassLoader architecture changes

* close() for URLClasslLoader

» Javadoc support for CSS

* New Objects class
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. JavaOne 2011

Java Roadmap

NetBeans 7

« JavaSE 7
Support

* more

Mac OSX

* JDK 7 Developer Preview
+ Java FX 2.0 Dev Preview

JDK 7u2
* JRE 7 on jJava.com

+ JavaFX 2.0 co-install

NetBeans 7.1
+ JavaFX 2.0 Support

ORACLE




. JavaOne 2011

Java Roadmap

Mac OSX

* JDK 7 Developer Preview
* Java FX 2.0 Dev Preview

NetBeans 7
« JavaSE 7

Support
* more

JDK 7u2

* JRE 7 on java.com
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. JavaOne 2011

Java Roadmap

JDK 7u6

y 4 + OSX JRE Port
NetBeans 7 4 (for end-users)

* JavaSE 7 JDK 7u2 * Improved OS

Support * JRE 7 on java.com }.ast Public integration,
- + JavaFX 2.0 co-install P JDK 6 Update | auto-update

Mac OSX

* JDK 7 Developer Preview
* Java FX 2.0 Dev Preview

NetBeans 7.1
+ JavaFX 2.0 Support
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. JavaOne 2011

Java Roadmap

NetBeans 7
T JDK 7u2

Support * JRE 7 on jJava.com
« more + JavaFX 2.0 co-install

!.ast Public

< JDK 6 Update

JDK 7ub NetBeans.next

*« OSX JRE Port + Java SE 8 Support
(for end-users) § . javaFX 3.0 Support
* Improved OS + more

integration,
auto-update

Mac OSX

* JDK 7 Developer Preview
* Java FX 2.0 Dev Preview

NetBeans 7.1
+ JavaFX 2.0 Support

JDK 8

* Windows, Linux, Solaris,
OSX, Embedded Platforms

+ Jigsaw

* Lambda

+ JavaFX 3.0

+ Complete Oracle JVM
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. JDK 8 — Summer 2013

» Strong feedback - 2 years needed between JDK releases
* Release date revised to summer 2013 (from late 2012)

Project Jigsaw Module system for Java applications and the Java Platform

. + Closures and related features in the Java language (JSR 335)
Project Lambda QUiulis * Bulk parallel operations in Java Collections APIs (Filter/Map/Reduce)

Complete migration of performance and serviceability features from JRockit,
including Mission Control and the Flight Recorder

Oracle JVM Convergence
JavaFX 3.0 Next generation Java Client

+ Next-gen JavaScript-on-JVM engine (Project Nashorn)

JavaScript m + JavaScript/Java interoperability on JVM, including transparent calls and
seamless debugging

Device Support Multi-Touch (JavaFX), Camera, Location, Compass and Accelerometer

Developer Productivity Annotations on Types (JSR 308), Minor language enhancements

Enhancements to Security, Date/Time, (JSR 310) Networking,
APl and Other Updates Internationalization, Accessibility, Packaging/Installation

_ Open Source Open development in OpenJDK, open source additional closed components



OpenlDK FAQ

Installing

Contributing

Sponsoring

Developers' Guide

Mailing lists , Or
Bylaws | {

Census

Legal

GB Election
JEP Process
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Open)DK

* Jigsaw, Lambda, Multi-language VM, OpenJFX, Mac OS X Port
> etc...

* JEPs (JDK Enhancement Proposals)
« JEP 122: Remove the Permanent Generation
- JEP 126: Lambda Expressions and Virtual Extension Methods
- JEP 135: Base64 Encoding and Decoding
* JEP 147: Reduce Class Metadata Footprint
* JEP 148: Small VM
- JEP 150: Date and Time API, JSR 310
> etc...
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JSR 277 - Java Modules
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JoR2HH—dJava-Medules
oSG
JSR 294 - Super Packages
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. Problem Space

* Application construction, packaging and publication
- "JAR hell"

* Platform Scalability

* Down to small devices

* Performance

* Download time
« Startup time
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. Jigsaw In one slide 06 Java EE

Project Jigsaw \ / Java ME

Requurements

» Goals
« Simple static module system
 Usable by every Java developer
« Powerful enough to modularize the JDK itself
* Increase performance

Java Standard Module System (JSR TBD)

» Consequences ' (é |
* The end of the classpath B e
* The end of rt.jar

* Project at OpenJDK

* Prototype available

ORACLE
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Modularity
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Modularity = Grouping
+ Dependence
+ Versioning
+ Encapsulation
+ Optional modules
+ Module aliases
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. Grouping

// com/foo/Main.java
package com. foo;

import java.io.¥*;
import java.util.*;

public class Main {

}
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. Grouping

// com/foo/Main.java _

package com. foo;
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public class Main {
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. Grouping

// com/foo/Main.java _

package com. foo;

import java.io.¥*;
import java.util.*;

public class Main {

}

// com/foo/Other.java

package com. foo;

import java.io.¥*;
import java.util.*;

public class Other |

}
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. Grouping

// com/foo/Main.java

com. foo.Main

package com. foo; com. foo.Other

import java.io.¥*;
import java.util.*;

public class Main {

}

// com/foo/Other.java

package com. foo;

import java.io.¥*;
import java.util.*;

public class Other |

}
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. Grouping

// com/foo/Main.java

com. foo.Main

package com. foo; com. foo.Other

import java.io.¥*;
import java.util.*;

public class Main {

}

// com/foo/Other.java // com/foo/ui/Shell.java
package com.foo; package com.foo.ui;
import java.io.*; import java.io.*;

import java.util.¥*; import java.util.*;
public class Other | public class Shell {

} }

ORACLE



. Grouping

// com/foo/Main.java _
com. foo.Main

package com. foo; com. foo.Other

com. foo.ui.Shell

import java.io.¥*;
import java.util.*;

public class Main {

}

// com/foo/Other.java // com/foo/ui/Shell.java
package com.foo; package com.foo.ui;
import java.io.*; import java.io.*;

import java.util.¥*; import java.util.*;
public class Other | public class Shell {

} }
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. Grouping

// com/foo/Main.java _
com. foo.Main

package com. foo; com. foo.Other

com. foo.ui.Shell

import java.io.*;
import java.util.*;
public class Main { // module-info.java

} module com.foo { }

// com/foo/Other.java // com/foo/ui/Shell.java
package com.foo; package com.foo.ui;
import java.io.*; import java.io.*;

import java.util.¥*; import java.util.*;
public class Other | public class Shell {

} }
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. Grouping

// com/foo/Main.java

com. foo

com. foo.Main

package com. foo; com. foo.Other

com. foo.ui.Shell

import java.io.*;
import java.util.*;
public class Main { // module-info.java

} module com.foo { }

// com/foo/Other.java // com/foo/ui/Shell.java
package com. foo; package com.foo.ui;
import java.io.*; import java.io.*;

import java.util.¥*; import java.util.*;
public class Other | public class Shell {

} }
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. Entry Point

// com/foo/Main.java

com. foo

com. foo.Main

package com. foo; com. foo.Other

com. foo.ui.Shell

import java.io.¥*;
import java.util.*;

public class Main { // module-info.java
public static void main (...)

) module com.foo ({

class com.foo.Main;
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. Entry Point
/1 con/ €00 Main. sava

package com. foo; com. foo.Other

com. foo.ui.Shell

import java.io.¥*;
import java.util.*;

public class Main { // module-info.java
ublic static void main (...
P (---) module com. foo {

}
class com.foo.Main;
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. External Libraries

com. foo

com. foo.Main

com. foo.Other

com. foo.ui.Shell

// com/foo/ui/Shell. java
package com.foo.ui;

import java.io.¥*;
import java.util.*;

import org.bar.lib.*;
import edu.baz.util.*;

public class Shell {

}
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. External Libraries

com. foo

com. foo.Main

com. foo.Other

com. foo.ui.Shell

// com/foo/ui/Shell.java
package com.foo.ui;

import java.io.¥*;
import java.util.*;

import org.bar.lib.*;
import edu.baz.util.*;

public class Shell {

}

S java -cp app.jar:bar.jar:baz.jar
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. External Libraries

com. foo —» org.bar.1lib

com. foo.Main

com. foo.Other

| -

com. foo.ui.Shell

_ _ ~*edu.baz.util
// com/foo/ui/Shell. java

package com.foo.ui;
import java.io.*;
import java.util.*;

import org.bar.lib.*;
import edu.baz.util.*;

public class Shell {

}
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. External Libraries

com. foo —» org.bar.1lib

com. foo.Main

com. foo.Other

| -

com. foo.ui.Shell

_ _ —*edu.baz.util
// com/foo/ui/Shell.java

package com.foo.ui;

import java.io.*; // module-info.java
import java.util.*;
module com. foo {

import org.bar.lib.*; class com.foo.Main;
import edu.baz.util.*; : :
requires org.bar.lib;

requires edu.baz.util;

public class Shell { )

}
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. Versioning

com. foo.Main

com. foo.Other

com. foo.ui.Shell
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. Versioning

com. foo —» org.bar.1lib

com. foo.Main

com. foo.Other

| -

com. foo.ui.Shell

—® edu.baz.util

// module-info.java
module com.foo (@ 1.0.0 {
class com.foo.Main;
requires org.bar.lib @ 2.l1l-alpha;

requires edu.baz.util @ 5.2 11;
}

ORACLE



. Encapsulation

com. foo.app

// module-info.java org.bar.lib
edu.baz.util

module com.foo.secret @ 3 { } com. foo.secret

com.foo.l1ib

com. foo.secret ’//;)/

org.bar.lib

edu.baz.util
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. Encapsulation

com. foo.app

// module-info.java org.bar.lib
edu.baz.util

module com.foo.secret @ 3 { com—foo—seexret

permits com.foo.lib;
} com. foo.1l1ib

‘com.foo.secret"//zy/

org.bar.lib

edu.baz.util

ORACLE




com. foo.app

l

com.foo.1l1ib







. Splitting

module com.foo.lib ({ com. foo . app

requires com.foo.lib.db;
requires com.foo.lib.ui; l
requires com.foo.lib.util; com. foo.1lib

}

/

0o0.lib.u1

.foo.lib.db

com.foo.lib.util




. Aggregation

module com.foo.app {
requires com.foo.lib.db; com. foo . app
requires com.foo.lib.ui;
requires com.foo.lib.util;

}

!

‘

com.foo.lib.u1

/[ _/

com.foo.lib.db

/

com.foo.lib.util




. Aggregation

module com.foo.app {

requires com.foo.lib.db; com. foo. app
requires com.foo.lib.ui;
requires com.foo.lib.util; /77

} com.foo.l1ib

//l




. Aggregation

module com.foo.app {

requires com.foo.lib.db; com. foo . app
requires com.foo.lib.ui;
requires com.foo.lib.util; lllr

} com.foo.lib

// Module aliases

module com.foo.lib {
provides com.foo.lib.db;
provides com.foo.lib.ui;
provides com.foo.lib.util;

}
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Packaging
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Packaging = Module files
+ Libraries
+ Repositories
+ Native packages
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. Module Files

$ javac -modulepath mods src/com.foo.app/...

S




. Module Files

$ javac -modulepath mods src/com.foo.app/...
S ls mods

com. foo.app/

com. foo.extra/

com. foo.lib/

S




. Module Files

$ javac -modulepath mods src/com.foo.app/...

S ls mods
com. foo.app/
com. foo.extra/

com. foo.1lib/
$ 1s -R mods/com. foo.app

mods/com
mods/com
mods/com
mods/com

S

.foo.
.foo.
.foo.
.foo.

app/com/foo/app/Main.class
app/com/foo/app/Other.class
app/com/foo/ui/Shell.class
app/module-info.class




. Module Files

$ javac -modulepath mods src/com.foo.app/...
S ls mods

com. foo.app/

com. foo.extra/

com. foo.lib/

S




. Module Files

$ javac -modulepath mods src/com.foo.app/...
S ls mods

com. foo.app/

com. foo.extra/

com. foo.lib/
$ jpkg -modulepath mods jmod \

com. foo.app com.foo.extra com.foo.1lib

S




. Module Files

$ javac -modulepath mods src/com.foo.app/...
S ls mods

com. foo.app/

com. foo.extra/

com. foo.lib/
$ jpkg -modulepath mods jmod \

com. foo.app com.foo.extra com.foo.1lib
$ 1s *.jmod
com. foo.app@l.0.0. jmod
com. foo.extra@0.9a. jmod
com.foo.1ib@1.0.2. jmod

S




. Libraries

$ 1ls *.jmod

com. foo.app@l.0.0. jmod

com. foo.extra@0.9a. jmod
com.foo0.1ib@1.0.2. jmod

$




. Libraries

$ 1ls *.jmod

com. foo.app@l.0.0. jmod
com. foo.extra@0.9a. jmod
com.foo0.1ib@1.0.2. jmod
$ jmod -L mylib create

S

./mylib




. Libraries

S 1s *.jmod

com. foo.app@l.0.0. jmod

com. foo.extra@0.9a. jmod

com.foo0.1ib@1.0.2. jmod

$ jmod -L mylib create

$ jmod -L mylib install \
SEXT/edu.baz.util@*.jmod \
SEXT/org.bar.lib@*. jmod

S

./mylib

org.bar.1lib

edu.baz.util




. Libraries

S 1s *.jmod

com. foo.app@l.0.0. jmod

com. foo.extra@0.9a. jmod

com.foo0.1ib@1.0.2. jmod

$ jmod -L mylib create

$ jmod -L mylib install \
$SEXT/edu.baz.util@*.jmod \ com. foo.extra
SEXT/org.bar.lib@*. jmod

$§ jJmod -L mylib install *.jmod

$

./mylib |com.fo0.app

com.foo.1l1ib

org.bar.1lib

edu.baz.util




. Libraries

$ 1ls *.jmod

com. foo.app@l.0.0. jmod

com. foo.extra@0.9a. jmod

com.foo0.1ib@1.0.2. jmod

$ jmod -L mylib create

$ jmod -L mylib install \
SEXT/edu.baz.util@*. jmod \ com. foo .extra
SEXT/org.bar.lib@*. jmod

$§ jJmod -L mylib install *.jmod

$ jmod -L mylib 1s

com.foo.app @ 1.0.0

com.foo.extra @ 0.9a

com.foo.1lib @ 1.0.2

edu.baz.util @ 5.2 11

org.bar.lib @ 2.1-alpha oA

S

./mylib |com.fo0.app

com.foo.1l1ib

org.bar.1lib




. Libraries

S 1s *.jmod

com. foo.app@l.0.0. jmod

com. foo.extra@0.9a. jmod

com.foo.1ib@1.0.2. jmod

$ jmod -L mylib create

$ jmod -L mylib install \
$SEXT/edu.baz.util@*.jmod \ com. foo .extra
SEXT/org.bar.lib@*. jmod

$§ jJmod -L mylib install *.jmod

$ jmod -L mylib 1s

com.foo.app @ 1.0.0

com.foo.extra @ 0.9a

com.foo.1lib @ 1.0.2

edu.baz.util @ 5.2 11

org.bar.lib @ 2.1-alpha oA

$ java -L mylib -m com.foo.app

Welcome to Foo, v1.0.0

./mylib |com.fo0.app

com.foo.1l1ib

org.bar.lib




. Repositories

SJRE/lib/modules

jdk.désktop

0\

jdk . xml

|/

jdk .base




. Repositories

http://jig.sfbay/linux/x86

jdk . tools@8-ea. jmod
SJRE/lib/modules / jdk .corba@8-ea. jmod

jdk . jndi@8-ea. jmod
jdk .desktop

.

jdk .xml

jdk .base



mailto:jdk.jndi@8-ea.jmod
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mailto:jdk.corba@8-ea.jmod
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. Repositories

http://jig.sfbay/linux/x86

jdk . tools@8-ea. jmod
SJRE/lib/modules / jdk .corba@8-ea. jmod

jdk . jndi@8-ea. jmod
jdk .desktop

$ jmod add-repo http://jig.sfbay
jdk . xml $

jdk .base



mailto:jdk.jndi@8-ea.jmod
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mailto:jdk.tools@8-ea.jmod
http://jig.sfbay/linux/x86
http://jig.sfbay/linux/x86

. Repositories

http://jig.sfbay/linux/x86

jidk . tools@8-ea. jmod
SJRE/lib/modules / jdk .corba@8-ea. jmod

jdk.jndi@8-ea. jmod
Jjdk .desktop

$ jmod add-repo http://jig.sfbay
jdk . xml $ Jmod install -n jdk. tools
Modules needed: jdk.tools@8-ea
Bytes to download: 1.2M
Bytes to install: 2.3M

Jjdk .base S



mailto:jdk.jndi@8-ea.jmod
mailto:jdk.jndi@8-ea.jmod
mailto:jdk.corba@8-ea.jmod
mailto:jdk.corba@8-ea.jmod
mailto:jdk.tools@8-ea.jmod
mailto:jdk.tools@8-ea.jmod
http://jig.sfbay/linux/x86
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. Repositories

http://jig.sfbay/linux/x86

jidk . tools@8-ea. jmod
SJRE/lib/modules / jdk .corba@8-ea. jmod

jdk.jndi@8-ea. jmod
Jjdk .desktop

$ jmod add-repo http://jig.sfbay
jdk . xml $ Jmod install -n jdk. tools
Modules needed: jdk.tools@8-ea
Bytes to download: 1.2M
Bytes to install: 2.3M
S jmod install jdk.tools
Downloading jdk.tools@8-ea

Configuring jdk.tools@8-ea
$

Jjdk .base


mailto:jdk.jndi@8-ea.jmod
mailto:jdk.jndi@8-ea.jmod
mailto:jdk.corba@8-ea.jmod
mailto:jdk.corba@8-ea.jmod
mailto:jdk.tools@8-ea.jmod
mailto:jdk.tools@8-ea.jmod
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. Native Packages

module com.foo.app @ 1.0 {
requires com.foo.lib >= 3.0;

}
com. foo.app@l.0

com.fo0o0.11b@3.22
module com.foo.lib @ 3.22 { }
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. Native Packages

module com.foo.app @ 1.0 {
requires com.foo.lib >= 3.0;

}
com. foo.app@l.0

com.fo0o0.11b@3.22
module com.foo.lib @ 3.22 { }

S -m mods com. foo.app com.foo.1lib


mailto:com.foo.app@1.0
mailto:com.foo.app@1.0
mailto:com.foo.lib@3.22
mailto:com.foo.lib@3.22

. Native Packages

module com.foo.app @ 1.0 {
requires com.foo.lib >= 3.0;

}
comotoo . sppel 0 oo com. foo.app-1.0.deb

com.too oo 22 ... com.foo.1ib-3.22.deb

S -m mods com. foo.app com.foo.1lib


mailto:com.foo.app@1.0
mailto:com.foo.app@1.0
mailto:com.foo.lib@3.22
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. Slicing the JDK

ORACLE



ORACLE



security-xmidug

/

Jaxp-xalan

\ - —

e —
XD serCes Im scripting ahino Management. smp
/ '

JAp- worTes retoiver scripting compat Mtpsorver
|nd-<osnaming rputmethods-oat tools base
——
L
chent
chanets deploy NS crrasegistry r-activabon
1 4
servicelag seCurty surgkcsil security-sunice rm
f J wecunty juue net -compat
oher security-kerberos |
Pk 200 SECWY MC
ndi-kaap
prefs | security-sasl nstrument langtools JRC ertorprise
—— —
T 0Qpng
- ndv-den \ managoment }\ - FEC-odb
- +
- _’—'
- 1" ' /
} Lo ars nd / FAANMPIMET - 110D
Janp-parsers aps Leans everts s« J Corta = ' JOC Dase
RN 2 \’ Saradse Bt

ORACLE



K>-uus imo!
/

JAxp-u0rTes conciver

|

|pap

ORACLE

security-xmidsig

/

Jaxp-xalan

\

SCrpting1hino
|
scripting compat httpsorver
|ndh-<cosnaming rputmethods-oat tools base N
g ~ \ s N
| // chent -
f — —=
(Vg =t
chariets depioy Ind-errisegistry P
/ y seCurty surgkcsil s«umrwc—
\ / —
/ / | secunty juse net . compat
L v
7 |
Rhee s«wlvm
\ ‘ \
P"\ PICK 200 u(w«ym |
\
\ \ Indi-idap
\\ | / . /), —
prefs 1 security-sasl instrument
/ /  logong %
| -
/ / | G /// I
f /- [ ——
} / Bears ) jnai —
. /
\ /- , /
Leans everts \ scp // ¢om\
\\ __,-_-:_':/




m
<
1
0




ik

N\

_—java<—/  deploy tools
headleis A : jaxws- tools \ \
corba/ jdb{ Kl "S'g ,ast desktop \ " “
\ , \ j javadoc
scripting  txn~  kerberos V‘ management axp /
(. . /nanfmg compiler «— javac

ORACLE




. Project Penrose

* Jigsaw / OSGi interop
* Level O : toleration
* Level 1 : interop of module info metadata
* Level 2 : OSGi implementation exploit of Jigsaw modularity
* Level 3+ : Full interop
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. Project Penrose

* Jigsaw / OSGi interop
* Level O : toleration
* Level 1 : interop of module info metadata
* Level 2 : OSGi implementation exploit of Jigsaw modularity
* Level 3+ : Full interop
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. Compatibility

» Existing applications will run unmodified
* One can still use the classpath

» But don't rely on rt.jar, tools.jar, non-standard classes,
or internal JDK structure

* JAR files will not disappear overnight

* Modular JAR files:
% jar uflI foo-2.0.jar fooR2.0
*% jJmod install foo-2.0.jar

* Maven integration in prototype
- Take POM's as input to populate jigsaw library
* Numerous challenges with varying pom.xml quality...
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. Resources 3 (,j, §

» Java 8 - http://openjdk.java.net.projects/jdk8 R et
* http://oracle.com/javase
* http://openjdk.org

* http://openjdk.java.net/projects/jigsaw/
* http://openjdk.java.net/projects/jigsaw/doc/quickstart.html
* http://julien.ponge.info/notes/building-openjdk8-with-jigsaw/
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The preceding is intended to outline our general
product direction. It is intended for information
purposes only, and may not be incorporated into
any contract. It is not a commitment to deliver any
material, code, or functionality, and should not be
relied upon in making purchasing decisions.

The development, release, and timing of any
features or functionality described for Oracle’s
products remains at the sole discretion of Oracle.
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