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Javalution!
How I learned to stop worrying and 
play Jenga! with the entire software 
industry

Development Team
Java Platform Group - Oracle
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The following 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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“you can't make an omelet without 
breaking some eggs”

François de Charette (*) 1763 -1796 

(*) According to: en.wiktionary.org 
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Introduction

Georges Saab
Vice President Software Development - Java Platform Group
• Oracle since 2008
• Previously BEA since 2003

Aurelio Garcia-Ribeyro
Director Product Management – Java Platform Group
• Oracle since 2010
• Previously Sun Microsystems since 2008

Charlie Hunt
Senior Developer – JVM Special Projects - Java Platform Group
• Oracle since 20010
• Previously Sun Microsystems since 1999
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Charlie.Hunt
| Error:
| cannot find symbol
| symbol: variable Charlie
| Charlie.Hunt
| ^-----^
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The biggest change in JDK 9: Jigsaw

The good
• Smaller JDK API surface area
• Allows for optimized, smaller runtime
• Decreases on-boarding time for JDK developers
• Avoids class resolving ambiguity
• Allows a clear separation of what is intended to be used by a developer vs internal 

representation

But…
• Avoids class resolving ambiguity
• Allows a clear separation of what is intended to be used by a developer vs internal 

representation… and the JDK uses this to hide internal APIs)
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Background: Categories of APIs in the JDK

9

Supported, intended for external use
• JCP standard, java.*, javax.*
• JDK-specific API, some com.sun.*, some jdk.*

Unsupported, JDK-internal, not intended for external use
• sun.* mostly
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Uses of JDK-internal APIs
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Uses of JDK-internal APIs
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sun.misc.BASE64Encoder

sun.misc.Unsafe
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New Version String:  Current Format

1.8.0_121-b13
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New Version String:  Current Format

1.8.0_121-b13
Historical “1.”
Hasn’t changed 
since Java 1.0

Major JDK 
version, 
matches Java 
SE Spec

Revision number.. 
Hasn’t change 
since 1.4.2… 
even though 8 
had revisions...

Non-standard 
delimiter

Update number:
• Odd for security, even for features

(b)uild number
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New Version String:  Current Format

1.8.0_121-b13
Historical “1.”
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since 1.4.2… 
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JEP 223: New Version-String Scheme

GA version: 9

Security Update: 9.0.3, 9.0.6 (still gaps to cover unplanned security releases)

Feature update: 9.1.6 (With same level of security as 9.0.6)

Align with current industry practices, in particular Semantic Versioning
Provide a simple API for version-string parsing, validation, and comparison



1 - 18Copyright © 2016, Oracle and/or its affiliates. All rights reserved.

Subtler changes

• Will no longer ship
• the jhat Tool – experimental never supported
• VisualVM – remains available in github
• JavaDB – remains available as apache derby

• Other changes
• G1 is the new default garbage collector
• New unified JVM logging will be used by GC
• JNLP parsing got strict
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Gone, gone, gone!

- Several GC combinations that were deprecated in JDK 8
- The Entire HTTP Proxying Mechanism of RMI
- Thread.stop(Throwable)
- Serialized Applets
- Unsupported Apple APIs
• Old warnings become new errors

• E.g. Permgen settings

[Some] Deprecated and old things are finally being removed
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Important Incompatibility Expected in JDK 9

A third-party library or tool that your code relies on is affected by the 
changes to JDK 9.
• As part of the JDK 9 work, we are contacting developers of many common 

frameworks and common libraries that we have identified as affected.
• Expect most vendors with large installed base to provide updates before 

JDK 9 releases.
• However, until your code adopts the new versions, it is likely to be affected.
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Deprecated in JDK 9

• Applets as a deployment mechanism
– Applet viewer 
– Common DOM APIs
– classid support

• VP6 video codec and FLV/FXM file format for JavaFX 
Media

• jarjar
• CMS Garbage Collector
• The com.sun.jarsigner package 
• Java Policy Tool
• Several security APIs that are no longer current
• jconsole

• Doclet API 

But Still There, At Least Until JDK 10

http://download.java.net/java/jdk9/docs/api/deprecated-list.html
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And expect JDK 9 to keep up to date with security

• Default crypto values updated to increase security
• New algorithms and support for stronger keys, 

added
• No-longer-secure algorithms disabled-by-default
• When possible

• Advanced warning on Java Crypto Roadmap
• Instructions for testing before changes GA
• Instructions for reverting changes after GA 

(but don’t do this! Bad, no-good, idea!)

Like JDK 6, 7, and 8 now

java.com/cryptoroadmap
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Prepare for the Future Now!

1) Download JDK 9 EA and JDK 9-Enabled IDE (for example, NetBeans Dev 
builds).

2) Identify code and dependencies (libraries) that have problematic 
dependencies:
– Using jdeps
– Testing

3) Update your own code and eliminate dependencies to removed, deprecated, 
or hidden/internal APIs.
– As a stopgap measure, use command-line options to export hidden APIs.

4) Find alternative libraries that work with JDK 9.
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Download JDK 9 EA

• Early access builds of JDK 9 
available for testing

• Periodic updates, so check 
frequently for newer 
builds.

– See “Summary of changes” on 
each build.

http://jdk.java.net/9/
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Identify Problematic Dependencies

• Available since JDK 8
• Best results from the version in JDK 9 EA
• Option to find internal dependencies

Use Java Dependency Analysis Tool (jdeps)

https://wiki.openjdk.java.net/display/JDK8/Java+Dependency+Analysis+Tool

tzupdater-2.0.3-2015b $ jdeps tzupdater.jar
tzupdater.jar -> java.base

com.sun.tools.tzupdater -> com.sun.tools.tzupdater.utils tzupdater.jar
(...)

com.sun.tools.tzupdater -> java.util.regex java.base
com.sun.tools.tzupdater -> java.util.zip java.base
com.sun.tools.tzupdater -> sun.util.calendar JDK internal API (java.base)
com.sun.tools.tzupdater -> tools.javazic tzupdater.jar

(...)
com.sun.tools.tzupdater.utils -> java.util java.base
com.sun.tools.tzupdater.utils -> sun.util.calendar JDK internal API (java.base)
tools.javazic -> java.io java.base

(...)



1 - 26Copyright © 2016, Oracle and/or its affiliates. All rights reserved.

Stopgap: Expose Internal APIs

Sample command for earlier dev version of Netbeans

But come back and fix!

$ bin/netbeans --jdkhome ~/jdk9ea --add-exports java.desktop/sun.awt=ALL-UNNAMED --
add-exports java.base/jdk.internal.jrtfs=ALL-UNNAMED --add-exports 
java.desktop/java.awt.peer=ALL-UNNAMED --add-exports 
java.desktop/com.sun.beans.editors=ALL-UNNAMED --add-exports 
java.desktop/sun.awt.im=ALL-UNNAMED  --add-exports 
java.desktop/com.sun.java.swing.plaf.gtk=ALL-UNNAMED --add-exports 
java.management/sun.management=ALL-UNNAMED
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Tools for new paradigm
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JEP 238: Multi-Release JAR Files

Extend the JAR file format to allow 
multiple, Java-release-specific 
versions of class files to coexist in a 
single archive

Write JDK-version-specific variants of 
the same code into a single jar file

tools / jar
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JEP 295: Ahead-of-Time Compilation

Compile Java classes to native code prior to launching the virtual machine.
Improve the start-up time of both small and large Java applications, with at most a 
limited impact on peak performance.
AOT compilation is done by a new tool, jaotc
For the initial release, the only supported module is java.base.
AOT compilation of any other JDK module, or of user code, is experimental

hotspot / compiler

Pro tip: Use jaotc on the production machine, not in the development one
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From “One JRE to rule them all” to customized runtimes

Then
• Minimize download size
• Java programs should share a 

system JRE
• 300 Mb is too large!
• Serious applications require one 

large app container

Now
• Minimize interdependencies
• Each application has its own java 

runtime (and container)
• I have games over 600 Mb and over 

20 Gb of media in my cell phone
• Serious systems require hundreds 

or thousands of instance of self-
contained components and services 
that spawn and die as they will

jlink: a great tool for embedded devices cloud deployments
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JDK 9 Modules 

java.activation
java.base
java.compiler
java.corba
java.datatransfer
java.desktop
java.instrument
java.jnlp
java.logging
java.management
java.management.rmi
java.naming
java.prefs
java.rmi
java.scripting
java.se
java.se.ee
java.security.jgss
java.security.sasl

java.smartcardio
java.sql
java.sql.rowset
java.transaction
java.xml
java.xml.bind
java.xml.crypto
java.xml.ws
java.xml.ws.annotation
javafx.base
javafx.controls
javafx.fxml
javafx.graphics
javafx.media
javafx.swing
javafx.web
jdk.accessibility
jdk.attach

jdk.charsets
jdk.compiler
jdk.crypto.cryptoki
jdk.crypto.ec
jdk.dynalink
jdk.editpad
jdk.httpserver
jdk.jartool
jdk.javadoc
jdk.jcmd
jdk.jconsole
jdk.jdeps
jdk.jdi
jdk.jdwp.agent
jdk.jlink
jdk.jshell
jdk.jsobject
jdk.jstatd

jdk.localedata
jdk.management
jdk.management.agent
jdk.naming.dns
jdk.naming.rmi
jdk.net
jdk.pack
jdk.packager
jdk.packager.services
jdk.policytool
jdk.rmic
jdk.scripting.nashorn
jdk.sctp
jdk.security.auth
jdk.security.jgss
jdk.snmp
jdk.xml.dom
jdk.zipfs
jdk.incubator.httpclient
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java.smartcardio

Java SE Modules
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java.sql

java.sql.rowset

java.activation

java.transfer
java.xml

java.logging

java.naming

java.base

Java Custom Runtime
Includes the Modular Application

company.application

Custom Image
~ 40 Mb
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Changing the release model
Features determine the release schedule

EA Public customers



1 - 38Copyright © 2016, Oracle and/or its affiliates. All rights reserved.

Faster (and shorter) releases
Constant schedule, features board when ready

EA Public customers

For illustration only nothing has been decided!



1 - 39Copyright © 2016, Oracle and/or its affiliates. All rights reserved.

Considering all variables
Not all releases need to be the same length…

EA Public customers

For illustration only nothing has been decided!
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JDK 9 designed for the future

- In spite of all these changes…
- Java remains committed to backward 

compatibility (for applications that follow the 
standard)

- Difficult balancing act…
- JDK 9 has hard forward-looking choices
- Support for JDK 8 will be extended to provide a 

generous migration time




