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ABOUT DOCKER  
Almost overnight, Docker has become the de facto standard that 
developers and system administrators use for packaging, deploying, and 
running distributed and cloud native applications. It provides tools for 
simplifying DevOps by enabling developers to create templates called 
images that can be used to create lightweight virtual machines called 
containers, which include their applications and all of their applications’ 
dependencies. These lightweight virtual machines can be promoted 
through testing and production environments where sysadmins deploy 
and run them.

Docker makes it easier for organizations to automate infrastructure, isolate 
applications, maintain consistency, and improve resource utilizations.

Like the popular version control software Git, Docker has a social aspect 
in that developers and sysadmins can share their images via Docker Hub.

Docker is an open source solution that is available as the free 
Community Edition or the subscription based Enterprise Edition for 
multiple platforms. Docker runs natively on Linux since Docker was 
originally built on Linux containers but it also works on Mac and 
Windows. Many enterprise tools have also grown up around Docker 
to make it easier to manage and orchestrate complex distributed and 
clustered applications architectures. 

DOCKER ARCHITECTURE  
Docker utilizes a client-server architecture and a remote API to manage 
and create Docker containers and images. Docker containers are created 
from Docker images. The relationship between containers and images 
are analogous to the relationship between objects and classes in object-
oriented programming, where the image describes the container and the 
container is a running instance of the image.

Docker 
Images

A recipe or template for creating Docker 
containers. It includes the steps for installing and 
running the necessary software

Docker 
Container

Like a tiny virtual machine that is created from the 
instructions found within the Docker image

Docker 
Client

Command-line utility or other tool that takes 

advantage of the Docker API (docs.docker.com/

reference/api/docker_remote_api) to communicate 
with a Docker daemon

Docker 
Host

A physical or virtual machine that is running a 
Docker daemon and contains cached images as 
well as runnable containers created from images

Docker 
Registry

A repository of Docker images that can be used 
to create Docker containers. Docker Hub 

(hub.docker.com) is the most popular social 
example of a Docker repository.

Docker 
Machine

A utility for managing multiple Docker hosts,  
which can run locally in VirtualBox or remotely 
in a cloud hosting service such as Amazon Web 
Services, Microsoft Azure, Google Cloud Platform, 
or Digital Ocean.
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Proprietary Bits Completely Open Source

Merged Hotspot & JRocket

Monolith Modular
Big Long Release Regularly Scheduled Trains

New Long Term Support Model

Removal of Stuff



http://jdk.java.net/11/

http://jdk.java.net/11/


http://jdk.java.net/archive/

http://jdk.java.net/archive/


$ java --version 
openjdk 11.0.3 2019-04-16 
OpenJDK Runtime Environment AdoptOpenJDK (build 11.0.3+7) 
OpenJDK 64-Bit Server VM AdoptOpenJDK (build 11.0.3+7, mixed mode)



http://jdk.java.net/archive/

http://jdk.java.net/archive/


JDK Distributions



JDK Enhancement Proposal (JEP)



JEP 2: JEP Template 
     Owner Mark Reinhold 
      Type Process 
     Scope JDK 
    Status Active 
Discussion discuss at openjdk dot java dot net 
   Created 2011/06/23 20:00 
   Updated 2018/03/30 15:47 
     Issue 8046186 

Summary 
------- 

// REQUIRED -- Provide a short summary of the proposal, at most one or two sentences. 

Goals 
----- 

// What are the goals of this proposal? 

Non-Goals 
--------- 

// Describe any goals you wish to identify specifically as being out of scope for this proposal. 

Success Metrics 
--------------- 

Motivation 
---------- 

// Why should this work be done? 

Description 
----------- 

// REQUIRED -- Describe the enhancement in detail. 

Alternatives 
------------ 

Testing 
------- 

Risks and Assumptions 
--------------------- 

Dependencies 
-----------
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Alternatives

Amazon Corretto
Azul Zulu

BellSoft Liberia JDK
SapMachine



https://medium.com/@javachampions/java-is-still-free-2-0-0-6b9aa8d6d244



https://adoptopenjdk.net/



docker pull azul/zulu-openjdk:11 
docker run -it --rm azul/zulu-openjdk:11 bash 
docker run -it --rm azul/zulu-openjdk:11 jshell

docker pull amazoncorretto:11 
docker run -it --rm amazoncorretto:11 bash 
docker run -it --rm amazoncorretto:11 jshell

docker pull openjdk:11 
docker run -it --rm openjdk:11 bash 
docker run -it --rm openjdk:11 jshell

docker pull adoptopenjdk/openjdk11 
docker run -it --rm azul/zulu-openjdk:11 bash 
docker run -it --rm azul/zulu-openjdk:11 jshell



Tools



JEP 222: JShell

Release: 9 
Component: tools/jshell

Provide an interactive tool to evaluate declarations, 
statements, and expressions of the Java programming 
language, together with an API so that other applications can 
leverage this functionality.

https://openjdk.java.net/jeps/222



$ jshell 
|  Welcome to JShell -- Version 11.0.3 
|  For an introduction type: /help intro 

jshell>



jshell> /help 
|  Type a Java language expression, statement, or declaration. 
|  Or type one of the following commands: 
|  /list [<name or id>|-all|-start] 
|   list the source you have typed 
|  /edit <name or id> 
|   edit a source entry 
|  /drop <name or id> 
|   delete a source entry 
|  /save [-all|-history|-start] <file> 
|   Save snippet source to a file 
|  /open <file> 
|   open a file as source input 
|  /vars [<name or id>|-all|-start] 
|   list the declared variables and their values 
|  /methods [<name or id>|-all|-start] 
|   list the declared methods and their signatures 
|  /types [<name or id>|-all|-start] 
|   list the type declarations 
|  /imports 
|   list the imported items 
|  /exit [<integer-expression-snippet>] 
|   exit the jshell tool 
|  /env [-class-path <path>] [-module-path <path>] [-add-modules <modules>] ... 
|   view or change the evaluation context 
|  /reset [-class-path <path>] [-module-path <path>] [-add-modules <modules>]... 
|   reset the jshell tool 
|  /reload [-restore] [-quiet] [-class-path <path>] [-module-path <path>]... 
|   reset and replay relevant history -- current or previous (-restore) 
|  /history [-all] 
|   history of what you have typed 
|  /help [<command>|<subject>] 
|   get information about using the jshell tool 
|  /set editor|start|feedback|mode|prompt|truncation|format ... 
|   set configuration information 
|  /? [<command>|<subject>] 
|   get information about using the jshell tool 
|  /! 
|   rerun last snippet -- see /help rerun 
|  /<id> 
|   rerun snippets by ID or ID range -- see /help rerun 
|  /-<n> 
|   rerun n-th previous snippet -- see /help rerun 

jshell>



jshell> var i = 1; 
i ==> 1 

jshell> i + 3 
$2 ==> 4 

jshell> /list 

   1 : var i = 1; 
   2 : i + 3



jshell> var i = 1; 
i ==> 1 

jshell> i + 3 
$2 ==> 4 

jshell> /list 

   1 : var i = 1; 
   2 : i + 3 

jshell> /edit



jshell> var i = 1; 
i ==> 1 

jshell> i + 3 
$2 ==> 4 

jshell> /list 

   1 : var i = 1; 
   2 : i + 3 

jshell> /edit



jshell> System. 
Logger                 LoggerFinder           arraycopy(             class                  clearProperty( 
console()              currentTimeMillis()    err                    exit(                  gc() 
getLogger(             getProperties()        getProperty(           getSecurityManager()   getenv( 
identityHashCode(      in                     inheritedChannel()     lineSeparator()        load( 
loadLibrary(           mapLibraryName(        nanoTime()             out                    runFinalization() 
setErr(                setIn(                 setOut(                setProperties(         setProperty( 
setSecurityManager( 

jshell> System.out. 
append(        checkError()   close()        equals(        flush()        format(        getClass()     hashCode() 
notify()       notifyAll()    print(         printf(        println(       toString()     wait(          write( 

jshell> System.out.print 
print(     printf(    println( 

jshell> System.out.print



jshell> public class Person { 
   ...>     private int age; 
   ...> 
   ...>     public Person setAge(int age) { 
   ...>         this.age = age; 
   ...>         return this; 
   ...>     } 
   ...> 
   ...>     public int getAge() { 
   ...>         return age; 
   ...>     } 
   ...> 
   ...> } 
|  created class Person 

jshell> /type 
|    class Person 

jshell> var chris = new Person().setAge(47) 
chris ==> Person@735b5592 

jshell> chris.getAge() 
$1 ==> 47 

jshell> /var 
|    Person chris = Person@735b5592 
|    int $1 = 47 



jshell> /exit 
|  Goodbye



JEP 222: JShell
LAB



JEP 330: Launch 
Single-File Source-

Code Programs

Release: 11 
Component: tools/javac

Enhance the java launcher to run a program supplied as a 
single file of Java source code, including usage from within a 
script by means of "shebang" files and related techniques.

https://openjdk.java.net/jeps/330



public class HelloWorld { 

    public static void main(String[] args) throws Exception { 
        System.out.println("Hello World"); 
    } 

}

$ javac HelloWorld.java 
$ java HelloWorld 
Hello World

HelloWorld.java



public class HelloWorld { 

    public static void main(String[] args) throws Exception { 
        System.out.println("Hello World"); 
    } 

}

$ javac HelloWorld.java 
$ java HelloWorld 
Hello World

HelloWorld.java



public class HelloWorld { 

    public static void main(String[] args) throws Exception { 
        System.out.println("Hello World"); 
    } 

}

$ javac HelloWorld.java 
$ java HelloWorld 
Hello World

HelloWorld.java

$ java HelloWorld.java 
Hello World



$ chmod 744 HelloWorld 
$ ./HelloWorld 
Hello World

HelloWorld

#!/usr/bin/java --source 11 

public class HelloWorld { 

    public static void main(String[] args) throws Exception { 
        System.out.println("Hello World"); 
    } 

}

shebang

no .java extension



LAB
JEP 330: Launch Single-File Source 

Code Programs



JEP 224: HTML5 
Javadoc

Release: 9 
Component: tools/javadoc

Enhance the javadoc tool to generate HTML5 markup.

https://openjdk.java.net/jeps/330

https://www.w3.org/TR/html5/


JEP 225: Javadoc 
Search

Release: 9 
Component: tools/javadoc

Add a search box to API documentation generated by the 
standard doclet that can be used to search for program 
elements and tagged words and phrases within the 
documentation. The search box appears in the header of all 
pages generated by the standard doclet.

https://openjdk.java.net/jeps/330









/** 
 * Business {@index domain} class representing a person in the application. 
 */ 
public class Person { 

}



LAB
JEP 224: HTML5 

JEP 225: JavaDoc Search



Java Platform Module 
System



Java Platform Modular System 
JPMS 

JSR 376 
Project Jigsaw

JEP 200: The Modular JDK 
JEP 201: Modular Source Code 
JEP 220: Modular Run-Time Images 
JEP 261: Module System 
JEP 260: Encapsulate Most Internal APIs 
JEP 282: jlink: The Java Linker



rt.jar

 monolithic jar 
 entangled classes 
 hard to evolve 
 constrained by backwards compatibility 
 entire JDK has to be installed

JDK



JAR Hell

 multiple versions of same jar in classpath 
 all classes had access to all other classes 
 including internal classes like sun.* 

 ClassNotFoundException failures at runtime



Design Principles

 loose coupling between components 
 clear contracts and dependencies between components 
 hidden implementation using strong encapsulation



JDK 9: 75 modules JDK 11: 70 modules

Explicit Dependencies



JDK 9: 75 modules JDK 11: 70 modules

java.base@11.0.3 
java.compiler@11.0.3 
java.datatransfer@11.0.3 
java.desktop@11.0.3 
java.instrument@11.0.3 
java.logging@11.0.3 
java.management@11.0.3 
java.management.rmi@11.0.3 
java.naming@11.0.3 
java.prefs@11.0.3 
java.rmi@11.0.3 
java.scripting@11.0.3 
java.se@11.0.3 
java.security.jgss@11.0.3 
java.security.sasl@11.0.3 
java.smartcardio@11.0.3 
java.sql@11.0.3 
java.sql.rowset@11.0.3 
java.transaction.xa@11.0.3 
java.xml@11.0.3 
java.xml.crypto@11.0.3 
jdk.accessibility@11.0.3 
jdk.aot@11.0.3 
jdk.attach@11.0.3 
jdk.charsets@11.0.3 
jdk.compiler@11.0.3 
jdk.crypto.cryptoki@11.0.3 
jdk.crypto.ec@11.0.3 
jdk.dynalink@11.0.3 
jdk.editpad@11.0.3 
jdk.hotspot.agent@11.0.3 
jdk.httpserver@11.0.3 
jdk.internal.ed@11.0.3 
jdk.internal.jvmstat@11.0.3 
jdk.internal.le@11.0.3 
jdk.internal.opt@11.0.3 
jdk.internal.vm.ci@11.0.3 
jdk.internal.vm.compiler@11.0.3 
jdk.internal.vm.compiler.management@11.0.3 
jdk.jartool@11.0.3 
jdk.javadoc@11.0.3 
jdk.jcmd@11.0.3 
jdk.jconsole@11.0.3 
jdk.jdeps@11.0.3 
jdk.jdi@11.0.3 
jdk.jdwp.agent@11.0.3 
jdk.jfr@11.0.3 
jdk.jlink@11.0.3 
jdk.jshell@11.0.3 
jdk.jsobject@11.0.3 
jdk.jstatd@11.0.3 
jdk.localedata@11.0.3 
jdk.management@11.0.3 
jdk.management.agent@11.0.3 
jdk.management.jfr@11.0.3 
jdk.naming.dns@11.0.3 
jdk.naming.rmi@11.0.3 
jdk.net@11.0.3 
jdk.pack@11.0.3 
jdk.rmic@11.0.3 
jdk.scripting.nashorn@11.0.3 
jdk.scripting.nashorn.shell@11.0.3 
jdk.sctp@11.0.3 
jdk.security.auth@11.0.3 
jdk.security.jgss@11.0.3 
jdk.unsupported@11.0.3 
jdk.unsupported.desktop@11.0.3 
jdk.xml.dom@11.0.3 
jdk.zipfs@11.0.3

java --list-modules



Encapsulation

java.base
java.lang
java.util
java.io
…

sun.util
jdk.util
jdk.internal
…



java.base
java.lang
java.util
java.io
…

sun.util
jdk.util
jdk.internal
…

Module Descriptors

module-info.java

module java.base { 
     
    exports java.lang; 
    exports java.util; 
    exports java.io; 

    // many more 
}



java.base
java.lang
java.util
java.io
…

sun.util
jdk.util
jdk.internal
…

Module Descriptors

module java.base { 
     
    exports java.lang; 
    exports java.util; 
    exports java.io; 

    // many more 
}

module-info.java



module java.management.rmi { 

    requires java.naming; 

    requires transitive java.management; 
    requires transitive java.rmi; 

    exports javax.management.remote.rmi; 

   exports com.sun.jmx.remote.protocol.rmi to java.management; 

   exports com.sun.jmx.remote.internal.rmi to jdk.management.agent; 

    // The java.management.rmi module provides implementations 
    // of the JMXConnectorProvider and JMXConnectorServerProvider 
    // services supporting the RMI protocol. 
    provides javax.management.remote.JMXConnectorProvider with 
        com.sun.jmx.remote.protocol.rmi.ClientProvider; 
    provides javax.management.remote.JMXConnectorServerProvider with 
        com.sun.jmx.remote.protocol.rmi.ServerProvider; 

}

java.managment.rmi



module java.management.rmi { 

    requires java.naming; 

    requires transitive java.management; 
    requires transitive java.rmi; 

    exports javax.management.remote.rmi; 

   exports com.sun.jmx.remote.protocol.rmi to java.management; 

   exports com.sun.jmx.remote.internal.rmi to jdk.management.agent; 

    // The java.management.rmi module provides implementations 
    // of the JMXConnectorProvider and JMXConnectorServerProvider 
    // services supporting the RMI protocol. 
    provides javax.management.remote.JMXConnectorProvider with 
        com.sun.jmx.remote.protocol.rmi.ClientProvider; 
    provides javax.management.remote.JMXConnectorServerProvider with 
        com.sun.jmx.remote.protocol.rmi.ServerProvider; 

}

Service Consumer Service Registry Service Provider

provides

com.sun.jmx.remote.protocol.rmi.ClientProvider

uses

javax.management.remote.JMXConnectorProvider



module java.management.rmi { 

    requires java.naming; 

    requires transitive java.management; 
    requires transitive java.rmi; 

    exports javax.management.remote.rmi; 

   exports com.sun.jmx.remote.protocol.rmi to java.management; 

   exports com.sun.jmx.remote.internal.rmi to jdk.management.agent; 

    // The java.management.rmi module provides implementations 
    // of the JMXConnectorProvider and JMXConnectorServerProvider 
    // services supporting the RMI protocol. 
    provides javax.management.remote.JMXConnectorProvider with 
        com.sun.jmx.remote.protocol.rmi.ClientProvider; 
    provides javax.management.remote.JMXConnectorServerProvider with 
        com.sun.jmx.remote.protocol.rmi.ServerProvider; 

}

Service Consumer Service Registry Service Provider

provides

com.sun.jmx.remote.protocol.rmi.ClientProvider

uses

javax.management.remote.JMXConnectorProvider

ServiceLoader<JMXConnectorProvider> loader = ServiceLoader.load(JMXConnectorProvider.class); 
for (var provider : loader) { 
    System.out.println(provider.getClass().getName()); 
}

com.sun.jmx.remote.protocol.rmi.ClientProvider



module java.se { 
    requires transitive java.compiler; 
    requires transitive java.datatransfer; 
    requires transitive java.desktop; 
    requires transitive java.instrument; 
    requires transitive java.logging; 
    requires transitive java.management; 
    requires transitive java.management.rmi; 
    requires transitive java.naming; 
    requires transitive java.net.http; 
    requires transitive java.prefs; 
    requires transitive java.rmi; 
    requires transitive java.scripting; 
    requires transitive java.security.jgss; 
    requires transitive java.security.sasl; 
    requires transitive java.sql; 
    requires transitive java.sql.rowset; 
    requires transitive java.transaction.xa; 
    requires transitive java.xml; 
    requires transitive java.xml.crypto; 
}

module-info.java



Do you have to change everything to modules?

NO
javac -cp $CLASSPATH … 
java -cp $CLASSPATH …



javac -cp $CLASSPATH … 
java -cp $CLASSPATH …

unnamed

my.jar commons-lang3.jar

Main.class StringUtils.class 
ObjectUtils.class

classpath



unnamed

my.jar commons-lang3.jar

Main.class StringUtils.class 
ObjectUtils.class

classpath

depends on

import sun.util.BuddhistCalendar; 

public class Main { 

    public static void main(String[] args) throws Exception { 
        System.out.println(BuddhistCalendar.class.getName()); 
    } 

}

java.base
java.lang
java.util
java.io
…

sun.util
jdk.util
sun.util.BuddhistCalendar
…

javac -d target/classes src/main/java/net/javajudd/jep286/Main.java
src/main/java/net/javajudd/jep286/Main.java:3: error: package sun.util is not visible 
import sun.util.BuddhistCalendar; 
          ^ 
  (package sun.util is declared in module java.base, which does not export it) 
1 error



unnamed

my.jar commons-lang3.jar

Main.class StringUtils.class 
ObjectUtils.class

classpath

depends on

import sun.util.BuddhistCalendar; 

public class Main { 

    public static void main(String[] args) throws Exception { 
        System.out.println(BuddhistCalendar.class.getName()); 
    } 

}

java.base
java.lang
java.util
java.io
…

sun.util
jdk.util
sun.util.BuddhistCalendar
…

jdeps target/classes
classes -> java.base 
classes -> not found 
  net.javajudd.jep286          -> sun.util           JDK internal API (java.base)



unnamed

my.jar commons-lang3.jar

Main.class StringUtils.class 
ObjectUtils.class

classpath

depends on

import sun.util.BuddhistCalendar; 

public class Main { 

    public static void main(String[] args) throws Exception { 
        System.out.println(BuddhistCalendar.class.getName()); 
    } 

}

java.base
java.lang
java.util
java.io
…

sun.util
jdk.util
sun.util.BuddhistCalendar
…

javac --add-exports java.base/sun.util=ALL-UNNAMED -d target/
classes src/main/java/net/javajudd/jep286/Main.java

java --add-exports java.base/sun.util=ALL-UNNAMED -cp target/
classes net.javajudd.jep286.Main



net.javajudd.app
…

…

unnamed
commons-lang3.jar

StringUtils.class 
ObjectUtils.class

classpath



net.javajudd.app
…

…

<jar name or Automatic-Module-Name>

…

…

javac -p lib/<name>.jar

java -p lib:out -m <module>/<class>

Automatic Module



modules jlink custom runtime
 your modules 
 jdk modules 
 jdk runtime

jlink -p <module path>:$JAVA_HOME/jmods  
  --add-modules <root module>  
  --strip-debug  
  --compress=2  
  --output <out directory> 

runtime

custom module

commons lang

java.base



jdeps --generate-module-info <out dir> lib/commons-lang3-3.9.jar

Doesn’t work with Automatic Modules

& 
generate new jar



JEP 200
LAB



Language



JEP 286: Local-
Variable Type Inference

Release: 10 
Component: tools

Enhance the Java Language to extend type inference to 
declarations of local variables with initializers.

https://openjdk.java.net/jeps/286

var



@RequestMapping({"","/"}) 
public ModelAndView index() { 
    ModelAndView mav = new ModelAndView("index"); 
    List<Person> allPeople = peopleService.findAllPeople(); 
    mav.addObject("people", allPeople); 
    return mav; 
}





@RequestMapping({"","/"}) 
public ModelAndView index() { 
    ModelAndView mav = new ModelAndView("index"); 
    List<Person> allPeople = peopleService.findAllPeople(); 
    mav.addObject("people", allPeople); 
    return mav; 
}



@RequestMapping({"","/"}) 
public ModelAndView index() { 
    ModelAndView mav = new ModelAndView("index"); 
    List<Person> allPeople = peopleService.findAllPeople(); 
    mav.addObject("people", allPeople); 
    return mav; 
}



@RequestMapping({"","/"}) 
public ModelAndView index() { 
    var mav = new ModelAndView("index"); 
    var allPeople = peopleService.findAllPeople(); 
    mav.addObject("people", allPeople); 
    return mav; 
}



@RequestMapping({"","/"}) 
public ModelAndView index() { 
    ModelAndView mav = new ModelAndView("index"); 
    List<Person> allPeople = peopleService.findAllPeople(); 
    mav.addObject("people", allPeople); 
    return mav; 
}

@RequestMapping({"","/"}) 
public ModelAndView index() { 
    var mav = new ModelAndView("index"); 
    var allPeople = peopleService.findAllPeople(); 
    mav.addObject("people", allPeople); 
    return mav; 
}

/* 
 * Decompiled with CFR 0.145. 
 * 
 * Could not load the following classes: 
 *  org.springframework.beans.factory.annotation.Autowired 
 *  org.springframework.stereotype.Controller 
 *  org.springframework.web.bind.annotation.RequestMapping 
 *  org.springframework.web.servlet.ModelAndView 
 */ 
package net.javajudd.jep224.controllers; 

import java.util.List; 
import net.javajudd.jep224.domain.Person; 
import net.javajudd.jep224.services.PeopleService; 
import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.stereotype.Controller; 
import org.springframework.web.bind.annotation.RequestMapping; 
import org.springframework.web.servlet.ModelAndView; 

@Controller 
@RequestMapping(value={"/people"}) 
public class PeopleController { 
    @Autowired 
    PeopleService peopleService; 

    @RequestMapping(value={"", "/"}) 
    public ModelAndView index() { 
        ModelAndView mav = new ModelAndView("index"); 
        List<Person> allPeople = this.peopleService.findAllPeople(); 
        mav.addObject("people", allPeople); 
        return mav; 
    } 
}

/* 
 * Decompiled with CFR 0.145. 
 * 
 * Could not load the following classes: 
 *  org.springframework.beans.factory.annotation.Autowired 
 *  org.springframework.stereotype.Controller 
 *  org.springframework.web.bind.annotation.RequestMapping 
 *  org.springframework.web.servlet.ModelAndView 
 */ 
package net.javajudd.jep224.controllers; 

import java.util.List; 
import net.javajudd.jep224.domain.Person; 
import net.javajudd.jep224.services.PeopleService; 
import org.springframework.beans.factory.annotation.Autowired; 
import org.springframework.stereotype.Controller; 
import org.springframework.web.bind.annotation.RequestMapping; 
import org.springframework.web.servlet.ModelAndView; 

@Controller 
@RequestMapping(value={"/people"}) 
public class PeopleController { 
    @Autowired 
    PeopleService peopleService; 

    @RequestMapping(value={"", "/"}) 
    public ModelAndView index() { 
        ModelAndView mav = new ModelAndView("index"); 
        List<Person> allPeople = this.peopleService.findAllPeople(); 
        mav.addObject("people", allPeople); 
        return mav; 
    } 
}

LocalVariableTable: 
  Start  Length  Slot  Name   Signature 
      0      30     0  this   Lnet/javajudd/jep224/controllers/PeopleController; 
     10      20     1   mav   Lorg/springframework/web/servlet/ModelAndView; 
     20      10     2 allPeople   Ljava/util/List; 

LocalVariableTable: 
  Start  Length  Slot  Name   Signature 
      0      30     0  this   Lnet/javajudd/jep224/controllers/PeopleController; 
     10      20     1   mav   Lorg/springframework/web/servlet/ModelAndView; 
     20      10     2 allPeople   Ljava/util/List; 



List.of(1, 2.0, "3");

What is the return type?

List<? extends Serializable> list = List.of(1, 2.0, "3");

var list = List.of(1, 2.0, "3");

or



public class Person { 

    var id; 
    var firstName; 
    var lastName; 
    var age; 

    public var getFirstName() { 
        return firstName; 
    } 

    public void setFirstName(var firstName) { 
        this.firstName = firstName; 
    } 

}

can not declare a field, return type or parameter



var s; 
s = "Hello World";

var s = "Hello World"; 
s = 100;

must declare and initialize

strongly typed

var ints = {0, 1, 2}; 
var appendSpace = a -> a + " "; 
var compareString = String::compareTo;

poly expressions



var var = "Hello World"; 
assertThat(var).isEqualTo("Hello World");

Can a variable be named var?

yes, var is not a keyword



JEP 323: Local-
Variable Syntax for 
Lambda Parameters

Release: 11 
Component: tools

Allow var to be used when declaring the formal 
parameters of implicitly typed lambda expressions.

https://openjdk.java.net/jeps/323



list.stream() 
        .map((var s) -> s.toLowerCase()) 
        .collect(Collectors.toList());

Java 11 add var to Lambda parameters



list.stream() 
        .map((var s) -> s.toLowerCase()) 
        .collect(Collectors.toList());

list.stream() 
        .map(s -> s.toLowerCase()) 
        .collect(Collectors.toList());

Java 11 add var to Lambda parameters

Lambda’s already act like var so why add vars to Lambda?



list.stream() 
        .map((var s) -> s.toLowerCase()) 
        .collect(Collectors.toList());

list.stream() 
        .map(s -> s.toLowerCase()) 
        .collect(Collectors.toList());

list.stream() 
        .map((@Notnull var s) -> s.toLowerCase()) 
        .collect(Collectors.toList());

Lambda’s already act like var so why add vars to Lambda?

Java 11 add var to Lambda parameters



LAB
JEP 286: Local-Variable Type 

Inference 
JEP 323: Local-Variable Syntax for 

Lambda Parameters



Core Libraries



JEP 321: HTTP Client

Release: 11 
Component: core-libs/java.net

Define a new HTTP client API that implements HTTP/2 and 
WebSocket, and can replace the legacy 
HttpURLConnection API.

https://openjdk.java.net/jeps/321



import java.net.*; 
import java.net.http.*; 
import java.net.http.HttpClient.*; 
import java.net.http.HttpResponse.*; 
import java.time.*; 

public class jcurl { 
   
  public static void main(String[] args) throws Exception { 

    HttpClient client = HttpClient.newBuilder() 
        .version(Version.HTTP_1_1) 
        .followRedirects(Redirect.NORMAL) 
        .connectTimeout(Duration.ofSeconds(20)) 
        .build(); 

    HttpRequest request = HttpRequest.newBuilder() 
        .uri(URI.create(args[0])) 
        .timeout(Duration.ofMinutes(1)) 
        .build(); 

    HttpResponse<String> response = client.send(request, BodyHandlers.ofString()); 
    System.out.println(response.statusCode()); 
    System.out.println(response.body()); 
  } 

}



JEP 327: Unicode 10

Release: 11 
Component: core-libs/java.lang

Upgrade existing platform APIs to support version 
10.0 of the Unicode Standard.

https://openjdk.java.net/jeps/327

http://unicode.org/versions/Unicode10.0.0/
http://unicode.org/versions/Unicode10.0.0/
http://www.unicode.org/standard/standard.html


https://emojipedia.org/unicode-10.0/



https://emojipedia.org/unicode-10.0/







₿



Security



JEP 332: Transport 
Layer Security (TLS) 

1.3
Release: 11 
Component: security-libs/java.net.ssl

Implement version 1.3 of the Transport Layer Security (TLS) 
Protocol RFC 8446.

https://openjdk.java.net/jeps/332

https://tools.ietf.org/html/rfc8446


main, WRITE: TLSv1.2 Handshake, length = 40 
[Raw write]: length = 45 
0000: 16 03 03 00 28 00 00 00   00 00 00 00 00 C5 62 F9  ....(.........b. 
0010: C6 4B 80 EE 26 C5 0D 1A   79 47 5F DA CD 3B DD 10  .K..&...yG_..;.. 
0020: D7 B5 27 64 DE 12 57 6D   35 35 00 1A EB           ..'d..Wm55... 
[Raw read]: length = 5 
0000: 14 03 03 00 01                                     ..... 
[Raw read]: length = 1 
0000: 01                                                 . 
main, READ: TLSv1.2 Change Cipher Spec, length = 1

Java 9



javax.net.ssl|DEBUG|0D|HttpClient-1-Worker-0|2019-07-08 21:12:46.516 EDT|ServerHello.java:
884|Consuming ServerHello handshake message ( 
"ServerHello": { 
  "server version"      : "TLSv1.2", 
  "random"              : "C8 62 CE 2D 4B E7 B9 A4 F5 C9 D5 17 89 62 DD 26 B9 D0 81 7D 20 43 
AD 47 93 8D 71 27 27 6B C3 07", 
  "session id"          : "25 88 4F 27 6D F4 D5 59 8F 18 40 4C 61 D0 91 3E 4B F7 9B 52 1E 30 
3E 42 19 1A C0 AF 65 AF 47 FA", 
  "cipher suite"        : "TLS_AES_128_GCM_SHA256(0x1301)", 
  "compression methods" : "00", 
  "extensions"          : [ 
    "key_share (51)": { 
      "server_share": { 
        "named group": secp256r1 
        "key_exchange": { 
          0000: 04 25 B5 23 3D 04 58 76   FD CF C7 E1 69 24 55 30  .%.#=.Xv....i$U0 
          0010: 79 AD 9E E9 F0 79 CD 65   96 FD FA 29 E7 D5 54 6A  y....y.e...)..Tj 
          0020: EB D0 27 7B C7 94 B2 2E   31 33 9B A6 D8 A6 00 5A  ..'.....13.....Z 
          0030: C6 A0 A0 90 B4 33 1F 2A   AE 2D 41 D8 74 00 86 DF  .....3.*.-A.t... 
          0040: E8 
        } 
      }, 
    }, 
    "supported_versions (43)": { 
      "selected version": [TLSv1.3] 
    } 
  ] 
} 
) 
javax.net.ssl|DEBUG|0D|HttpClient-1-Worker-0|2019-07-08 21:12:46.516 EDT|SSLExtensions.java:
188|Consumed extension: supported_versions 
javax.net.ssl|DEBUG|0D|HttpClient-1-Worker-0|2019-07-08 21:12:46.517 EDT|ServerHello.java:
980|Negotiated protocol version: TLSv1.3

Java 11



JEP 329: ChaCha20 and 
Poly1305 Cryptographic 

Algorithms

Release: 11 
Component: security-libs/javax.crypto

Implement the ChaCha20 and ChaCha20-Poly1305 ciphers 
as specified in RFC 7539. ChaCha20 is a relatively new 
stream cipher that can replace the older, insecure RC4 
stream cipher.

https://openjdk.java.net/jeps/329
https://www.flickr.com/photos/krypto/373341548/

https://tools.ietf.org/html/rfc7539


JEP 324: Key 
Agreement with 

Curve25519 and 
Curve448 

Release: 11 
Component: security-libs / javax.crypto

Implement key agreement 
using Curve25519 and 
Curve448 as described in RFC 
7748.



Runtime



JEP 181: Nest-
Based Access 

Control
Release: 11 
Component: hotspot/runtime

Nests allow nested classes that 
are part of the same enclosing 
class but compiled to different 
class files, to access each 
other's private members 
without the need for compilers 
to insert synthetic generated 
accessibility-broadening bridge 
methods. This is a Java class 
bytecode level change.



public class Outer { 

    private static int x = 5; 

    public static class Nested { 
        public static void doSomething () { 
            System.out.println(x); 
        } 
    } 

}



JEP 248: G1 Default GC 
JEP 318: Epsilon: No-Op GC 
JEP 333: ZGC: Scalable Low-Latency GC



JEP 248: Make G1 
Default GC

Release: 9 
Component: hotspot/gc

Make G1 the default garbage collector on 32- and 64-bit 
server configurations.

https://openjdk.java.net/jeps/248



JEP 318: No-Op GC
Release: 11 
Component: hotspot/gc

Develop a GC that handles memory allocation but does not 
implement any actual memory reclamation mechanism. Once 
the available Java heap is exhausted, the JVM will shut down.

https://openjdk.java.net/jeps/318



Why would you want a Garbage 
Collector that doesn’t collect Garbage?



Why would you want a Garbage 
Collector that doesn’t collect Garbage?

 performance testing 
 memory pressure testing 
 extremely short lived jobs 
 last-drop latency improvements 
 last-drop throughput improvements

-XX:+UnlockExperimentalVMOptions -XX:+UseEpsilonGC



JEP 333: ZGC: 
Scalable Low-Latency 

GC
Release: 11 
Component: hotspot/gc

ZGC is a scalable low-latency garbage collector. 
 GC pause times should not exceed 10ms 
 Handle heaps ranging from relatively small (a few hundreds of mega) to very large (many terabytes) in size 
 No more than 15% application throughput reduction compared to using G1 
 Initially supported by Linux/x64 platforms

https://openjdk.java.net/jeps/333

-XX:+UnlockExperimentalVMOptions -XX:+UseZGC



Removed



 JEP 320: Java EE 
 JAX-WS (Java API for XML-Based Web Services) 
 JAXB (Java Architecture for XML Binding) 
 JAF (JavaBean Activation Framework) 
 Common Annotations

Removed



 JEP 320: Java EE 
 JAX-WS (Java API for XML-Based Web Services) 
 JAXB (Java Architecture for XML Binding) 
 JAF (JavaBean Activation Framework) 
 Common Annotations

com.sun.xml.ws : jaxws-ri 
com.sun.xml.bind : jaxb-ri 
wsgen and wsimport: com.sun.xml.ws : jaxws-tools 
schemagen and xjc: com.sun.xml.bind : jaxb-jxc 
com.sun.xml.bind : jaxb-xjc 
javax.xml.ws : jaxws-api 
javax.xml.bind : jaxb-api 
javax.activation : javax.activation-api 
javax.annotation : javax.annotation-api

Removed



Removed

 JEP 320: Java EE 
 JAX-WS (Java API for XML-Based Web Services) 
 JAXB (Java Architecture for XML Binding) 
 JAF (JavaBean Activation Framework) 
 Common Annotations

 JEP 320: CORBA Modules 
 RMI-IIOP 
 Java IDL  
 JTA (Java Transaction API)* 
 J2EE Activity Service for Extended Transactions



Removed

 JEP 320: Java EE 
 JAX-WS (Java API for XML-Based Web Services) 
 JAXB (Java Architecture for XML Binding) 
 JAF (JavaBean Activation Framework) 
 Common Annotations

 JEP 320: CORBA Modules 
 RMI-IIOP 
 Java IDL  
 JTA (Java Transaction API)* 
 J2EE Activity Service for Extended Transactions

 JEP 313: Native-Header Gen Tool 
 javah

 JEP 240: JVM TI hprof Agent

 JEP 241: jhat Tool



Removed

 JEP 320: Java EE 
 JAX-WS (Java API for XML-Based Web Services) 
 JAXB (Java Architecture for XML Binding) 
 JAF (JavaBean Activation Framework) 
 Common Annotations

 JEP 320: CORBA Modules 
 RMI-IIOP 
 Java IDL  
 JTA (Java Transaction API)* 
 J2EE Activity Service for Extended Transactions

 JEP 313: Native-Header Gen Tool 
 javah

 JEP 240: JVM TI hprof Agent

 JEP 241: jhat Tool

 JEP 298: Demos and Samples

 JEP 214: GC Combinations



Removed

 JEP 320: Java EE 
 JAX-WS (Java API for XML-Based Web Services) 
 JAXB (Java Architecture for XML Binding) 
 JAF (JavaBean Activation Framework) 
 Common Annotations

 JEP 320: CORBA Modules 
 RMI-IIOP 
 Java IDL  
 JTA (Java Transaction API)* 
 J2EE Activity Service for Extended Transactions

 JEP 313: Native-Header Gen Tool 
 javah

 JEP 240: JVM TI hprof Agent

 JEP 241: jhat Tool

 JEP 298: Demos and Samples

 JEP 214: GC Combinations

DefNew + CMS       : -XX:-UseParNewGC -XX:+UseConcMarkSweepGC 
ParNew + SerialOld : -XX:+UseParNewGC 
ParNew + iCMS      : -Xincgc 
ParNew + iCMS      : -XX:+CMSIncrementalMode -XX:+UseConcMarkSweepGC 
DefNew + iCMS      : -XX:+CMSIncrementalMode -XX:+UseConcMarkSweepGC -XX:-UseParNewGC 
CMS foreground     : -XX:+UseCMSCompactAtFullCollection 
CMS foreground     : -XX:+CMSFullGCsBeforeCompaction 
CMS foreground     : -XX:+UseCMSCollectionPassing 



Removed

 JEP 320: Java EE 
 JAX-WS (Java API for XML-Based Web Services) 
 JAXB (Java Architecture for XML Binding) 
 JAF (JavaBean Activation Framework) 
 Common Annotations

 JEP 320: CORBA Modules 
 RMI-IIOP 
 Java IDL  
 JTA (Java Transaction API)* 
 J2EE Activity Service for Extended Transactions

 JEP 313: Native-Header Gen Tool 
 javah

 JEP 240: JVM TI hprof Agent

 JEP 241: jhat Tool

 JEP 298: Demos and Samples

 JEP 214: GC Combinations

 JEP 231: Launch-Time JRE Version Selection



Removed

 JEP 320: Java EE 
 JAX-WS (Java API for XML-Based Web Services) 
 JAXB (Java Architecture for XML Binding) 
 JAF (JavaBean Activation Framework) 
 Common Annotations

 JEP 320: CORBA Modules 
 RMI-IIOP 
 Java IDL  
 JTA (Java Transaction API)* 
 J2EE Activity Service for Extended Transactions

 JEP 313: Native-Header Gen Tool 
 javah

 JEP 240: JVM TI hprof Agent

 JEP 241: jhat Tool

 JEP 298: Demos and Samples

 JEP 214: GC Combinations

 JEP 231: Launch-Time JRE Version Selection

 SNMP Agent

 Java Applet Plug-in & Web Start

 policytool



Removed

JavaFX
https://openjfx.io/

VisualVM
https://visualvm.github.io/

Java Mission Control
https://jdk.java.net/jmc/

https://www.azul.com/products/zulu-mission-control/



https://adoptopenjdk.net/migration.html



Deprecated



Deprecated

 JEP 289: Applet API 
 java.applet.AppletStub 
 java.applet.Applet 
 java.applet.AudioClip 
 java.applet.AppletContext 
 javax.swing.JApplet



Deprecated

 JEP 289: Applet API 
 java.applet.AppletStub 
 java.applet.Applet 
 java.applet.AudioClip 
 java.applet.AppletContext 
 javax.swing.JApplet

 JEP 335: Nashorn JavaScript Engine 
 jdk.scripting.nashorn 
 jdk.scripting.nashorn.shell 
 jjs



Deprecated

 JEP 289: Applet API 
 java.applet.AppletStub 
 java.applet.Applet 
 java.applet.AudioClip 
 java.applet.AppletContext 
 javax.swing.JApplet

 JEP 335: Nashorn JavaScript Engine 
 jdk.scripting.nashorn 
 jdk.scripting.nashorn.shell 
 jjs

 JEP 291: Concurrent Mark Sweep (CMS) GC 
 -XX:+UseConcMarkSweepGC



Deprecated

 JEP 289: Applet API 
 java.applet.AppletStub 
 java.applet.Applet 
 java.applet.AudioClip 
 java.applet.AppletContext 
 javax.swing.JApplet

 JEP 335: Nashorn JavaScript Engine 
 jdk.scripting.nashorn 
 jdk.scripting.nashorn.shell 
 jjs

 JEP 291: Concurrent Mark Sweep (CMS) GC 
 -XX:+UseConcMarkSweepGC

 JEP 336: Pack200 Tools and API 
 pack200 
 unpack200
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ABOUT DOCKER  
Almost overnight, Docker has become the de facto standard that 
developers and system administrators use for packaging, deploying, and 
running distributed and cloud native applications. It provides tools for 
simplifying DevOps by enabling developers to create templates called 
images that can be used to create lightweight virtual machines called 
containers, which include their applications and all of their applications’ 
dependencies. These lightweight virtual machines can be promoted 
through testing and production environments where sysadmins deploy 
and run them.

Docker makes it easier for organizations to automate infrastructure, isolate 
applications, maintain consistency, and improve resource utilizations.

Like the popular version control software Git, Docker has a social aspect 
in that developers and sysadmins can share their images via Docker Hub.

Docker is an open source solution that is available as the free 
Community Edition or the subscription based Enterprise Edition for 
multiple platforms. Docker runs natively on Linux since Docker was 
originally built on Linux containers but it also works on Mac and 
Windows. Many enterprise tools have also grown up around Docker 
to make it easier to manage and orchestrate complex distributed and 
clustered applications architectures. 

DOCKER ARCHITECTURE  
Docker utilizes a client-server architecture and a remote API to manage 
and create Docker containers and images. Docker containers are created 
from Docker images. The relationship between containers and images 
are analogous to the relationship between objects and classes in object-
oriented programming, where the image describes the container and the 
container is a running instance of the image.

Docker 
Images

A recipe or template for creating Docker 
containers. It includes the steps for installing and 
running the necessary software

Docker 
Container

Like a tiny virtual machine that is created from the 
instructions found within the Docker image

Docker 
Client

Command-line utility or other tool that takes 

advantage of the Docker API (docs.docker.com/

reference/api/docker_remote_api) to communicate 
with a Docker daemon

Docker 
Host

A physical or virtual machine that is running a 
Docker daemon and contains cached images as 
well as runnable containers created from images

Docker 
Registry

A repository of Docker images that can be used 
to create Docker containers. Docker Hub 

(hub.docker.com) is the most popular social 
example of a Docker repository.

Docker 
Machine

A utility for managing multiple Docker hosts,  
which can run locally in VirtualBox or remotely 
in a cloud hosting service such as Amazon Web 
Services, Microsoft Azure, Google Cloud Platform, 
or Digital Ocean.
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