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ns of Features!

Java 9..13: New Features
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The features and schedule of this release were proposed and tracked via the |EP
Process, as amended by the JEP 2.0 proposal. The release was produced using the
JDK Release Process (JEP 3).
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https://openjdk.java.net/projects/jdk9/
https://openjdk.java.net/projects/jdk/10/
https://openjdk.java.net/projects/jdk/11/
https://openjdk.java.net/projects/jdk/12/
https://openjdk.java.net/projects/jdk/13/
https://openjdk.java.net/jeps/286
https://openjdk.java.net/jeps/330

Java 9..13: Modularity

« Java Platform Module System (JPMS)

Breaks code into modules containing packages

Applications must declare dependency on modules for access

Disruptive for Java SE application migrations

« “Kill switch” on by default (currently)

--illegal-access=permit

--illegal-access=<value>»
permit or deny access to members of types in named modules
by code in unnamed modules.
<value> is one of "deny", "permit", "warn", or "debug"
This option will be removed in a future release.

« My Advice: when first migrating to Java 11+, keep the “kill switch” on

JOKER 2019



Java 9..13: General Migration Concerns

« Missing packages/classes/methods
« Migration Strategy is based on APIs
« Package missing dependencies in your application
« Rely on application servers to provide missing APIs
« Change application code to call replacement APIs

« Minor behavior changes that come with Java updates

» Application dependencies may need to be updated to Java 11+ compatible
versions
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Java 8 -> Java 11
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Java 8 -> Java 11: Removed
Packages/Classes

¢ com.sun.security.auth.SolarisNumericGroupPrincipal principal

Java 11

com. sun.security.auth.UnixNumericGroupPrincipal principal

JOKER 2019

Removed Security classes:

com.sun.security.auth.PolicyFile
com.sun.security.auth.SolarisNumericGroupPrincipal
com.sun.security.auth.SolarisNumericUserPrincipal
com.sun.security.auth.SolarisPrincipal
com.sun.security.auth.X500Principal
com.sun.security.auth.callback.DialogCallbackHandler
com.sun.security.auth.module.SolarisLoginModule
com.sun.security.auth.module.SolarisSystem

javax.security.auth.Policy

(Most classes Deprecated in Java 1.4!)



Java 8 -> Java 11: Removed
Packages/Classes Removed AWT APIs:

* java.awt.peer.*
» java.awt.dnd.peer.*

- if( button.getPeer() != null) { « com.sun.awt. AWTUtilities

Removed DOM APIs:

« com.sun.java.browser.plugin2.DOM

* sun.plugin.dom.DOMObject

Removed Misc:

* com.sun.image.codec.jpeg.* (Replace with Java Image 1/0)

e com.sun.xml.internal.bind.*

JOKER 2019 10



Java 8 -> Java 11: Removed Java EE Modules

java.xml.bind java.xml.ws ava annotatio

0 java.corba

java.transaction

—| org.omg.PortableInterceptor I javax.xml.ws.spi |

= org.omg.PortableInterceptor.* | javax.xml.ws.spi.http |

javax.activation | javax.rmi | javax.transaction —I javax.xml.bind I | javax.jws | javax.annotation
— javax.rmi.CORBA | _I [T ——— I — javax.jws.soap |
— org.omg.CORBA | — javax.xml.soap |
—Ijavax.xml.bind.annotation.adapters I
— org.omg.CORBA_2_3 | — javax.xml.ws |
—I javax.xml.bind.attachment I
1 org.omg.CORBA_2_3.portable | = javax.xmlws.handler |
— org.omg.CORBA.* | _I javax.xml.bind.helpers I = javax.xml.ws.handler.soap |
— org.omg.CosNaming | —I javax.xml.bind.util I — javax.xml.ws.http |
= | | — javax.xml.ws.soap |
_I
_I
_I

|  org.omg.PortableServer | javax.xml.ws.wsaddressing |

—| org.omg.PortableServer.*

Option 1: package your own dependencies
Option 2: rely on the app server to provide them (OpenlLiberty with Java 11+)

|
1  org.omg.SendingContext |
]

— org.omg.stub.java.rmi
JOKER 2019 11



https://openliberty.io/blog/2019/02/06/java-11.html

Java 8 -> Java 11: Removed | |
Methods Removed java.lang.SecurityManager

Methods:

 java.lang.SecurityManager.checkAwtEventQueueAccess()

java.lang.SecurityManager.checkSystemClipboardAccess()
* java.lang.SecurityManager.checkMemberAccess(..)
securityManager.checkAwtEventOueuehccess();

* java.lang.SecurityManager.checkTopLevelWindow(..)

* java.lang.SecurityManager.classDepth(..)

Java 11 * java.lang.SecurityManager.classLoaderDepth()

 java.lang.SecurityManager.currentClassLoader()

* java.lang.SecurityManager.currentLoadedClass()

securityManager.checkPermission(permission);

 java.lang.SecurityManager.getInCheck()

* java.lang.SecurityManager.inClass(..)

* java.lang.SecurityManager.inClassLoader()
JOKER 2019 12



Java 8 -> Java 11: Removed
Methods

JDK / JDK-8165641
B Deprecate Object.finalize

~ Details

v Backports

Fix Version Assignee Priority Status Resclution Resolved In Build
5 10 Roger Riggs P3 Resolved Fixed bo5

1 lead to performance issues

aredictable with no guarantee that a finalizer will be

“Finalizers are inherently problematic and
their use can lead to performance issues,
deadlocks, hangs, and other problematic

JOKER 2019 behaV|Or ”

Removed java.lang.Thread
Methods:

* java.lang.Thread.destroy()

* java.lang.Thread.stop(java.lang.Throwable)

Removed java.lang.Runtime
Methods:

 java.lang.Runtime.getLocalizedInputStream(..)
 java.lang.Runtime.getLocalizedOutputStream(..)

* java.lang.Runtime.runFinalizersOnExit(..)

Removed java.lang.System Method:

* java.lang.System.runFinalizersOnExit(..)

13



Java 8 -> Java 11: Removed

Methods

JOKER 2019

Removed java.util.logging.LogManager
Methods:

« java.util.logging.LogManager.addPropertyChangelListener(..)
« java.util.logging.LogManager.removePropertyChangelListener(..)
Removed

java.util.jar.Pack200.Packer/Unpacker
Methods:

« java.util.jar.Pack200.Packer.addPropertyChangelistener(..)
* java.util.jar.Pack200.Packer.removePropertyChangelistener(..)
« java.util.jar.Pack200.Unpacker.addPropertyChangeListener(..)

 java.util.jar.Pack200.Unpacker.removePropertyChangeListener(..)

14



Java 8 -> Java 11: Other
Changes

JOKER 2019

Technology Removal:
e Java Web Start (openwebstart.com)
« JavaFX (openjfx.io)
Other Removals:
* JDK-internal APIs (sun.misc.BASE64Encoder/Decoder)
» @jdk.Exported
» netdoc protocol handler
Behavior changes:

* java.lang.Class.getAnnotation()

* java.nio.channels.DatagramChannel.send()

And more...
* QOracle JDK 11 Migration Guide

15


https://openwebstart.com/
https://openjfx.io/
https://docs.oracle.com/en/java/javase/11/migrate/index.html

Java ll -> Java l3
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Java ll -> Java 1?2

try(FileInputStream fis = new

} catch(IOException e)

[
1
e.printStackTrace();

JOKER 2019

FileInputStream(file)) {

« Removed Methods:

* java.io.FileInputStream.finalize()

java.io.FileOutputStream.finalize()

java.util.zip.ZipFile.finalize()

java.util.zip.Inflater.finalize()

java.util.zip.Deflater.finalize()
 Removed Class:

< com.sun.awt.SecurityWarning

« Behavior changes
* user.timezone system property

* java.util.Properties.loadFromXML(java.io.InputStream)

Migration Guide: Oracle JDK 12 Migration Guide

17


https://docs.oracle.com/en/java/javase/12/migrate/index.html

Java 12 -> Java 13: Changes

JOKER 2019

 Removed java.lang.Runtime Methods:
¢ java.lang.Runtime.tracelnstructions(boolean)

* java.lang.Runtime.traceMethodCalls(boolean)

 Removed System Property:

« awt.toolkit system property

Migration Guide: Oracle JDK 13 Migration Guide

18


https://docs.oracle.com/en/java/javase/13/migrate/index.html

Java 8 -> Java 11+
Where do I start?
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Application Binary Scanner Tool

 Download: http://ibm.biz/ WAMT4AppBinaries
* Quarterly release schedule

» Scans an application for potential migration issues for a variety of scenarios
« Java SE versions
e Oracle/IBM Java 5 > Java 11+
« On-premise - Cloud
 WebSphere traditional - Liberty
» Others...

* Produces a migration report describing any issues found in the application,
solutions and resource links

JOKER 2019
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http://ibm.biz/WAMT4AppBinaries

Application Binary Scanner Tool

« Command line tool (binaryAppScanner.jar)
* Run the tool with Java 6 or later
» Specify the source and target environment using command line options

« Java SE migration options

--analyzeJavaSE
--sourceJava=[ibm5|oracle5|ibmé6|oracle6|ibm7|oracle7|ibm8|oracle8|javall|javal?2]

--targetJava=[ibm7|oracle7|ibm8|oracle8|javall|javal2]
« Java SE help command: java -jar binaryAppScanner.jar --help --analyzeJavaSE
* Accepts .ear/.war files (and .jar files with --analyzeJavaSE option)
 Uses ASM to scan .class files for problematic package, class and methods

* No application server required

JOKER 2019
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Application Binary Scanner Tool

« Excludes third-party packages by default

« Packages excluded by default: com.ibm, com.informix, com.mchange,
com.microsoft, com.sybase, com.sun, java, javax, net, oracle, org,sqlj,
_ibmjsp

« Use the --includePackages or --excludePackages options to override the
default scanned packages.

* Produces an HTML report by default. JSON report when --format=json is specified.
» Explore other command options using: java -jar binaryAppScanner.jar --help
 Documentation

JOKER 2019 22


https://public.dhe.ibm.com/ibmdl/export/pub/software/websphere/wasdev/downloads/wamt/ApplicationBinaryTP/MigrationToolkit_Application_Binaries_en_US.pdf

Application Binary Scanner Tool
Supported Languages

Chinese - Simplified
-Duser.language=zh -Duser.country=CN
Chinese - Traditional
-Duser.language=zh -Duser.country=TW
Czech
-Duser.language=cs
English (default)
-Duser.language=en
Czech
-Duser.language=cs
French
-Duser.language=fr
German
-Duser.language=de
Hungarian
-Duser.language=hu

JOKER 2019

Italian
-Duser.language=it
Japanese
-Duser.language=ja
Korean
-Duser.language=ko
Polish
-Duser.language=pl
Portuguese - Brazillian
-Duser.language=pt -Duser.country=BR
Romanian
-Duser.language=ro
Russian

-Duser.language=ru
Spanish
-Duser.language=es

23



Demo: Application Binary Scanner Tool
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Demo: Application Binary Scanner Tool (Russian)
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Application Source Scanner
Tool (Eclipse Plugin)

 Download site: http://ibm.biz/WAMTA4Eclipse
» Eclipse Marketplace

» Quarterly release schedule

« Documentation (See Chapter 3-4 for
installation details)

« Install in Eclipse Oxygen (4.7) and later

» Scans an application source code for
potential migration issues

 Oracle/IBM Java 6 » Java 11+

JOKER 2019

E.} Eclipse Marketplace

Eclipse Marketplace

Select solutions te install. Press Install Mow to proceed with installation.
Press the "more info" link to learn more abo

Search | Recent | Popular| Favorites | Installed | ', Research@Eclipse

Find: | WebSphere Migration Toolkit < All Markets ~ | | All Categories
IBM WebSphere Application Server Migration Toolkit

[ebSphere® Application Server Migration Toolkit is a suite of tools and
hat enables your crganization to quickly and... more info

Cancel

26


http://ibm.biz/WAMT4Eclipse
https://public.dhe.ibm.com/ibmdl/export/pub/software/websphere/wasdev/downloads/wamt/amt/MigrationToolkit_en_US.pdf

L workspace - Eclipse IDE

it Mavigate Search Project Run

Application Source Scanner
Tool (Eclipse Plugin)

» Afterinstalling Eclipse Plugin, a new Analysis... . Use Step Filters shit+£3
option is added under the Run menu - [ e

, Coverage Cirl+Shift+F11

Run History

» Select projects to scan from a list of imported - P
ECl.| pse p rOJeCtS . Run Configurations...

Debug History
37 Debug As

» Specify the source and target environment from
a drop-down list in Eclipse

Configurations...

« A migration issues list is generated after analysis haa VS/Envome JavaScrpt Bxception Sreakeort

» Click-and-go to affected code line

* Preview help on migration issues within N Sdp Allbresipoints Cii+Alt+B
EClese ) unch the Generic Serv

nch the Web
= ic LEvaluation Report

External Tools

JOKER 2019



Demo: Application Source Scanner Tool
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Java class dependency analyzer (Jdeps)

Command utility shipped with JDK

Various Options
« Migration Relevant Option: -jdkinternals
» Accepts .jars, .class files, directories

Binary scanner and source scanner tools will recommend jdeps if applicable

Limitations
» Flags only a subset of removed APIs
* No method removal flagging
« Javaversion dependent (i.e. running Jdeps shipped with Java 8 is different than Java 11)

Documentation

JOKER 2019
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https://docs.oracle.com/en/java/javase/11/tools/jdeps.html#GUID-A543FEBE-908A-49BF-996C-39499367ADB4

What should I do after I leave this session?

1. Download the Application Binary scanner: hitp://ibm.biz/WAMT4AppBinaries
2. Follow the prompts to install the jar.

3. Run the binary scanner against your application binaries. Here is my command:

java -jar binaryAppScanner.jar C:\Apps\MyApplication.war --analyzeJavaSE --sourceJava=ibm8 --targetJava=javall
« Command help:

« java -jar binaryAppScanner.jar --help --analyzeJavaSE

* java -jar binaryAppScanner.jar --help
4. Review the report and read the help for each flagged issue to resolve them.
5. Afterresolving all issues identified, run your application with Java 11+.
6. (optional) Let me know if the tools helped....or didn’t! (@DaliaShea)
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http://ibm.biz/WAMT4AppBinaries
https://twitter.com/DaliaShea

Looking for a free Java 11 build? Checkout AdoptOpenJDK!

ams AdoptOpen|DK

Prebuilt OpenJDK Binaries for Free!

Java™ is the world's leading programming language and platform AdoptOpenJDK uses

libraries and a choice of either the Ope
All AdoptOpenJDK binaries and scripts ar

Download for Windows x64

1. Choose a Version 2. Choose a JVM  Hep

O OpenJDK 8 (LTS) O HotSpot
) OpendDK 11 (LTS) @ OpenJ9
) OpendDK 13 (Latest)

Latest release @
jdk-11.0.4+11.4_openj9-0.15.1

Other platforms @

Release Archive & Nightly Builds &

JOKER 2019 httDS://adODtODenidk.net/



https://adoptopenjdk.net/

References/Resources

My Blog on adding the Java 11+ feature to the migration tools (written instructions on running binary scanner):
https://developer.ibm.com/tutorials/migration-to-java-11-made-easy/

Video of how to migrate to Java 11 using the source scanner: https://youtu.be/m-19eu4AAg4

« Binary Scanner (full link): https://developer.ibm.com/wasdev/downloads/#asset/tools-
Migration Toolkit for Application Binaries

. Tool documentation and videos - see the « additional information » section

e  Source Scanner (full link): https://developer.ibm.com/wasdev/downloads/#asset/tools-
WebSphere Application Server Migration Toolkit

. Tool documentation and videos - see the « additional information » section

* Oracle Java SE Support Roadmap: https://www.oracle.com/technetwork/java/java-se-support-roadmap.html

*  Migrating from Oracle Java to AdoptOpenJDK: https://adoptopenjdk.net/MigratingtoAdoptOpenJDKfromOracleJava.pdf

* Andy Guibert’s blog on OpenLiberty Java 11+ support: https://openliberty.io/blog/2019/02/06/java-11.html
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https://developer.ibm.com/tutorials/migration-to-java-11-made-easy/
https://youtu.be/m-l9eu4AAq4
https://developer.ibm.com/wasdev/downloads/#asset/tools-Migration_Toolkit_for_Application_Binaries
https://developer.ibm.com/wasdev/downloads/#asset/tools-WebSphere_Application_Server_Migration_Toolkit
https://www.oracle.com/technetwork/java/java-se-support-roadmap.html
https://adoptopenjdk.net/MigratingtoAdoptOpenJDKfromOracleJava.pdf
https://openliberty.io/blog/2019/02/06/java-11.html

Questions?

Dalia Abo Sheasha
Email; dalia@us.ibm.com
Twitter: @DaliaShea
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