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Auf dem Weg zur
nachsten LTS-Version

FALK SIPPACH /| EMBARC

Java Forum Nord

Donnerstag, 06.10.2022 JAVA FORUM

Java 18 + 19: Der Weg zur nachsten LTS-Version

Seit einigen Jahren kommen nun schon halbjahrlich neue Java Major-Releases heraus. Dieses Vorgehen
hat sich etabliert und funktioniert erstaunlich gut. Naturlich diirft Ihr nicht den Funktionsumfang von den
fritheren Versionen (9 und alter) erwarten. Dafiir bekommt |hr als Entwickler aber viel regelmaBiger die
aktuellen Anderungen mit. In den Preview-Phasen kann sogar Feedback gegeben und somit die aktive
Weiterentwicklung von Java mitgestaltet werden. Alle zwei Jahre erscheinen zudem Long-Term-Support-
Versionen, die langer mit Updates und Patches versorgt werden. Auch im Jahr 2022 sind in Form der JEPs
wieder einige neue Features dazugekommen oder weiterentwickelt worden, u. a.:

* Pattern Matching und Record Patterns

* Virtual Threads und Structured Concurrency

* UTF-8 by Default

+ Simple Web Server

* Code Snippets in Java APl Documentation

* Vector API bzw. Foreign Function & Memory API
* und noch einiges mehr

Neben den JDK Enhancement Proposals (JEPs) werfen wir naturlich auch einen Blick auf hilfreiche API-
Verbesserungen und Anderungen an der JVM, z. B. bei den Garbage Collectoren. Ihr bekommt einen
Uberblick iiber die neusten Entwicklungen im Java-Umfeld und seht heute schon, was Euch in den
nachsten Jahren in der taglichen Arbeit erwarten wird.
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Oracles Free-Lunch is over!
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Features

306:
356:
382:
301:
398:
403:
406:
407:
409:
410:
411:
412:
414:
415:

Restore Always-Strict Floating-Point Semantics
Enhanced Pseudo-Random Number Generators
New macOS Rendering Pipeline
macOS/AArché4 Port

Deprecate the Applet API for Removal

Strongly Encapsulate DK Internals

Pattern Matching for switch (Preview)

Remove RMI Activation

Sealed Classes

Remove the Experimental AOT and JIT Compiler
Deprecate the Security Manager for Removal
Foreign Function & Memory API (Incubator)

Vector API (Second Incubator) : 1 7
Context-Specific Deserialization Filters

Seite 9



emt .BrC‘k

Software Cansulting GmbH

1

Features
—— 400: UTF-8 by Default
408: Simple Web Server
T 413: Code Snippets in Java APl Documentation
416: Reimplement Core Reflection with Method Handles
T 417: Vector API (Third Incubator)
418: Internet-Address Resolution SPI
T 419: Foreign Function & Memory API (Second Incubator)
420: Pattern Matching for switch (Second Preview)
T 421: Deprecate Finalization for Removal
‘L Java 18 + 19 23
23
T Features
T 405: Record Patterns (Preview)
422: Linux/RISC-V Port
—— | 09/2022 k : ;
_ 424: Foreign Function & Memory API (Preview)
- 425: Virtual Threads (Preview)
426: Vector API (Fourth Incubator)
—_— 427: Pattern Matching for switch (Third Preview)
428: Structured Concurrency (Incubator)

Java 18 + 19

Seite 10



arcA\

Software Consulting GmbH

T— (032023 ] LTS-Release
T—

+1
=
2

‘k Java 18 + 19 25
25
Agenda
1 Java - still a thing?
2 Der Weg zum letzten LTS-Release
3 Spannende neue Features
|
A owees e 2%
26

Seite 11



arcA\

Software Consulting GmbH
g
-
;
| [l
Neue Features Garbage Collectoren

27
{:\Sﬁ l
I
Neue Features
‘L Java 18 + 19 28
28

Seite 12



arcA\

Software Consulting GmbH

(=2
-—

© 4 A

Pattern Matching Record Patterns Virtual Threads
for switch

Java 18 + 19 29
A 29

29

e
* The following code shows how to use {@code Optional.isPresent}:
*{@snippet :

*if (v.isPresent()) {

*  System.out.printin("v: " + v.get()); // @highlight substring="printin"
*}

Y,

Y/

public void isPresentDemo() {

-

Modifier and Type Method Description

void isPresentDemo| ) The following code shows how to use Opticnal . isPresent:

if (v.lsPresent()) {

System.out.println{"v: " + v.get()); .
Q ) Code
ﬂ Snippets in
t” JavaDoc
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jwebserver

$ jwebserver

Binding to loopback by default. For all interfaces use "-b 0.0.0.0" or "-b ::

Serving /home/sven and subdirectories on 127.0.0.1 port 8000

URL http://127.0.0.1:8000/

-

HttpServer server = SimpleFileServer.createFileServer ( o WWW

new InetSocketAddress(8888), Path.of ("out"),

Q OutputLevel.INFO) ; Simple
tﬁ server.start(); Webserver
‘k Java 18 + 19 31
31
.
Qb
Garbage Collectoren
‘L Java 18 + 19 34
34
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Garbage Collectoren
Neue Generation von Low-Latency Garbage
Collectoren
moderne Architekturen: Multi-Core + TB RAM
Ziel: kurze GC-Pausen im ms-Bereich
A owees e 35
35
Interna
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36
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@ e [ < L )] & javaalmanac.io g ',_TJ +

D
The Java Version Almanac O
javaalmanac.io

New APIs in Java 17
Comparing Java 17 (17+35-2724-open) with Java 11 (11.0.12+7-tem).

Element Modification
#®java.base

i java.io
& serial
@ CharArrayReader
@ read(CharBuffer)
@ Console
@ charset()
O FilelnputStream
¢ finalizel}
@ readAliBytes()

@ readNBytes(int)
@ FileOutputStream
@ finahze{)

Java 18 + 19 40
A 40

40
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var s = Stream.of(l, 2, 3, 4, 5);

var 11 = s.collect(Collectors.toList());

var 12 = s.tolList();

JDK
‘k Java 18 + 19 M
41
https://nipafx.dev/java-random-generator/ ]

r |
JDK o

--_Artn'tmn'lwumpnbcﬁemtor ﬁ 1 ;
-
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Auf Wiedersehen...

Applet API deprecated for Removal
Security Manager deprecated for Removal

Deprecate Finalization for Removal

Experimental AOT and JIT Compiler

43
43
hl
= > Tn
a} .
Switch Expression 2 $ Record Patterns
":" ']
© Pattern Matching
- for switch = P
< © &
ey 3 s (D)
t” Records Sealed Classes
‘L Java 18 + 19 44
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private static String developerRating( int numberOfChildren ) {
return switch (numberOfChildren) {

case 0 -> "open source contributor";

case 1, 2 -> "junior";

case 3 -> "senior";

default -> {
if (numberOfChildren < 0)

throw new IndexOutOfBoundsException ( numberOfChildren );

yield "manager";

} R

Switch
Expression

Java 18 + 19 45
A 45

45

package de.sippsack.records;

import java.math.BigDecimal;
import java.util.Currency;

public record MonetaryAmount (BigDecimal value, Currency currency) {}

=> records Jjavap MonetaryAmount.class

Compiled from "MonetaryAmount.java"

public final class de.sippsack.records.MonetaryAmount extends java.lang.Record ({
public de.sippsack.records.MonetaryAmount (java.math.BigDecimal, java.util.Currency);
public final java.lang.String toString();
public final int hashCode () ;
public final boolean equals(java.lang.Object);
public java.math.BigDecimal wvalue();
public java.util.Currency currency();

Records

Seite 20
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public record MonetaryAmount (BigDecimal value,
Currency currency) {

public MonetaryAmount (BigDecimal value) {
this (value, Currency.getInstance ("EUR"));

public MonetaryAmount times (BigDecimal factor) {
return new MonetaryAmount (value.multiply (factor),
currency) ;

}
} =P
Records

MonetaryAmount tenEuro = new MonetaryAmount (BigDecimal . TEN,
Currency.getInstance ("EUR")) ;
MonetaryAmount anotherTenEuro = new MonetaryAmount (BigDecimal.TEN) ;

System.out.println (tenEuro) ;
System.out.println (tenEuro.times (BigDecimal.TEN)) ;

System.out.println (tenEuro.equals (anotherTenkEuro)); // true
System.out.println (tenEuro.equals (new MonetaryAmount (BigDecimal.TEN,

Currency.getInstance("USD")))); // false
Records
‘L Java 18 + 19 48

48
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feingranulare Steuerung der
Vererbungshierarchie

Algebraische Datentypen

e “ [J ,’ [d [
P Prufung der “Exhaustiveness” im switch
NS
(=)
Sealed
Classes
‘k Java 18 + 19 50
50
Flexible Klassenhierarchien @ssonvatue
! A
£ AY
. / - - A -
©JsonArray ©Json0bject
public sealed interface JsonValue . T _
permits JsonArray, JsonObject ({ - "
non-sealed class JsonArray implements JsonValue {} ﬁ K
sealed class JsonObject implements JsonValue ©Json5tring} ©J50nlnteger‘
permits JsonString, JsonlInteger {} A B |
final class JsonString extends JsonObject {} [}
N — N
final class JsonInteger extends JsonObject {}
) —— Sealed
Classes
‘L Java 18 + 19 51
51
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public

public
public
public
public

sealed interface Expr
permits ConstantExpr, PlusExpr, TimesExpr, NegExpr {

record ConstantExpr (int i) implements Expr {}
record PlusExpr (Expr a, Expr b) implements Expr {}
record TimesExpr (Expr a, Expr b) implements Expr {}
record NegExpr (Expr e) implements Expr {}

P =%

Records Sealed
Classes
‘k Java 18 + 19 52
52
private static boolean isNullOrEmpty (Object o) { [ B ]
return o == null ||
o instanceof String && ((String) o) .isBlank() ||

o instanceof Collection && ((Collection) o) .isEmpty ()

private static boolean isNullOrEmpty (Object o)

{ X
return o == null || [ N ]
o instanceof String s && s.isBlank () || E;;?

o instanceof Collection c && c.isEmpty ()

System.out.println (isNullOrEmpty (null)); // true

System.out.println (isNullOrEmpty ("")); // true
System.out.println (isNullOrEmpty (List.of(1, 2, 3))); // false Paﬁem
Matching for
‘L Java 18 + 19 53

53
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Michael Simons
et i @rotnroll666

Unrelated: How could | ever lived without instanceof-
pattern-matching? #Javal7

Tweet (ibersetzen

10:07 vorm. - 20. Okt. 2021 - Twitter Web App

e

Pattern
Matching for
instanceof

JEP 420: Pattern Matching for switch (Preview)

Type Patterns im switch

String evaluateTypeWithSwitch( Object o ) {
return switch (o) {
case String s -> "String: " + s;
case Collection ¢ -> "Collection: " + c;
default -> "Something else: " + o;

}s

‘L Java 18 + 19 55

55
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Exhaustiveness-Priufung bei Sealed Classes

public sealed interface Tarif permits Privat, Business, Profi {}
public record Profi (double preisProMinute) implements Tarif {}
public record Business (double preisProMinute) implements Tarif {}

public record Privat(double preisProMinute) implements Tarif
public int getNettoMinuten (int minuten) {

return Math.max (minute - 1, 0);
}
}
A owees e 56
56
Exhaustiveness: Kein default notwendig
double preis = switch(tarif) {

case Privat p -> p.getNettoMinuten (minuten) *
p.preisProMinute () ;

case Business b -> minuten * b.preisProMinute () ;

case Profi p -> minuten * p.preisProMinute();

Java 18 + 19 57
A 57

57
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Guarded-PRatterns When Clauses und Null-Check

boolean isNullOrEmptyWithSwitch( Object o ) {
return switch (o) {
case null -> true;
case String s when s.isBlank() -> true;
case String s -> false;
case Collection ¢ when c.isEmpty () -> true;
default -> false;

Uberdeckung bei Vollstandigkeitspriifung

String str = ...
switch (str) {

case String s && s.length() < 5 ->
System.out.println(s.toUpperCase())
case "Test" -> System.out.println("constant string");

418

‘L Java 18 + 19 59

59
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Vollstandigkeitsprifung bei Generics

sealed interface I<T> permits A, B {}

final class A<X> implements I<String> {}
final class B<Y> implements I<Y> {}

static int testGenericSealedExhaustive (I<Integer> i) {
return switch (1) {
// Exhaustive as no A case possible!
case B<Integer> bi -> 42;

}
}
%18
A owees e 60
60
JEP 405: Record Patterns &-Array Patterns
static void printSumOfFirstTwoXCoords (Object o) {
if (o instanceof Peintl}{ Peint{var xl —var yil)-
Peint{varx2—var—y2)———-++) {
System.out.println (xl + x2);
}
}
2 ;0

Record Patterns
https://openjdk.java.net/jeps/405
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record Point(int x, int y) {
}
record Rectangle (Point pl, Point p2) {

}

Object mayBeAPoint = new Point (0, 0);
Object mayBeARectangle =

new Rectangle (new Point (0, 1), new Point (10, 6));

if (mayBeAPoint instanceof Point(int x, int y)) {
(2]
System.out.println(x + y); -~ A0
} Record Patterns
‘k Java 18 + 19 63
63
if (mayBeARectangle instanceof Rectangle (Point(int x1, int yl),
Point (var x2, var y2)) r) {
»
int area = Math.abs(x2 - x1) * Math.abs(y2 - yl); «— ,0
System.out.println( Record Patterns
String.format ("Fldche des Rechtecks (%s): %s", r, area));
}
if (mayBeARectangle instanceof Rectangle (Point(int x1, int yl),
Point p2)) {
System.out.println (
String.format ("Koordinaten des Pl vom Rechteck: (%s; %s)", x1, yl));
}
‘L Java 18 + 19 64
64
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Millionen von Threads ...

Thread.Builder threadBuilder = createThreadBuilder () ;

threadBuilder.start (() -> {
// im Thread auszufihrender Code

System.out.println (Thread.currentThread() .isVirtual());

private static Thread.Builder createThreadBuilder () {

return Thread.ofVirtual()
;)
-

// return Thread.ofPlatform();
} WA

Virtual Threads

Alt: ExecutorService

private static final ExecutorService executor =
Executors.newCachedThreadPool () ;

Future<String> taskl = executor.submit(() -> { ..}
Future<String> task2 = executor.submit(() -> { ..}
Future<String> task3 = executor.submit (() -> { ..}

System.out.println(taskl.get());
System.out.println(task2.get());

System.out.println(task3.get());

‘L Java 18 + 19 66

66
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Structured Concurrency

try (var scope = new StructuredTaskScope.ShutdownOnFailure()) {

Future<String> taskl = scope.fork(() -> { ..}
Future<String> task2 = scope.fork(() -> { ..}
Future<String> task3 = scope.fork(() -> { ..}

scope.join() ;

scope.throwIfFailed() ;

System.out.println(taskl.get());
»

System.out.println(task2.get()); -
System.out.println(task3.get()); m
J basiert auf

‘k Java 18 + 19 67

67

Preview Features mussen aktiviert werden!

S javac --enable-preview -source 19 --add-modules jdk.incubator.concurrent
StructuredConcurrency.java

$ java --enable-preview --add-modules jdk.incubator.concurrent
StructuredConcurrency

‘L Java 18 + 19 68

68
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Die Java-Welt und
das Okosystem sind
lebendig wie nie!
e 0
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Every feature is not as good as a

good developer can utilise it, but

as bad as the average developer
can misuse it.

A - il
71
‘L Java 18 + 19 72
72
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volid main () {
println ("Hello World")

public class HelloWorld ({
public static void main(String[] args) {

System.out.println("Hello World")

(\. }
@ https://twitter.com/BillyKorando/status/1575218151616552960

Java 18 + 19 73
A 13

73

Java 18 + 19 74
A 74

String Templating

String query =
STR."""select * from User u
where u.\{property} ='\{value}'""";

74
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Oracle JDK ist piettt
wiedermenr kostenlos

Aunkerde™ AT, es gibt jede
Menge Alternativen

‘k Java 18 + 19 79

79

ese MO < [ 1] & oracle.com o ¢ h + ©

“Java 17 LTS is the
latest long-term Jova 3 Technical Dot >
support release for Java Downloads
the Java SE platform.
JDK 17 binaries are
free to use in
production and free
to redistribute, at Java 17 available naw

Java 17 LTS is the latest |0ﬂ&'l&fln Support Laam ) |
no cost o un der release for the Java SE platform. JOK 17 R

_-i, Looking for other Java downloads? | OpenIOK Early Actess Buikds ] [

binaries are free to use in production and free
the Oracle No-Fee tes recistribute, at o Lun!.[:lm.‘ur the Oracle No-Fee Terms and Conditions License,
Terms and Conditions JDK 17 will receive updates under these terms, until at least September 2024,
L . Java SE Development Kit 17 downloads
lcense.

Thank you for downloading this release of the Java™ Platform, Standard Edition Development Kit (JDK™).
The JOK isa P for buliding d using the Java
programming language.

The JDK includes toots for developing and testing programs written in the Java programming language and
running en the Java platlorm.

‘L Java 18 + 19 80

80
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Prebuilt
OpendDK
Binaries for
Free!

Download Temurin for

Migration/Upgrade
auf Java 11+ nicht
zu lange aufschieben.

Das nachste LTS
Release ist nicht fern
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=’|ava  Leam Download Communi - . . E— : g . .
Buy a JavaOna ticket for $400 off, get one for free! Use code: GODUKE  (datails hare)

. ;-:-_,’]ava' Learn Download Community Contribute News Future
The Arrival of
Used by over 10 million developers | Java 1 g iS Here!

Java Platform truly moves the world
Download or try out Java here!

forward, and now even faster with Java 19. with Java 1 »

Used by over 10 million developers and <
running on 56 billion devices globally, the F[:]
Java Platform truly moves the world

Currently Java 17 - Puo

[ ——

Currently Java 19 - Prayious relaase:

The Destination for Java Developers

Hundreds of tutorials, news and videos from the experts, all right here.

Get Started Resources

« Getting Started with Java « Java News
Rasls e

‘L Java 18 + 19 https://dev.java/ 83
83

Folien von heute als PDF zum Download

@ 8 ® , oownlcads und Medien - emb %

€ C @ embarc.de/downioad/ a % = »B :

embarchh

Leistungen Seminare Termine Dewnload Bleg Ober uns Kentakt

Downloads und Medien

ge

Wortragsfolien | Videos | Alle

Hier gehts zu unseren Architekturspickern

=» embarc.de/download/
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Vielen Dank.

Ich freue mich auf Eure Fragen!

[z fs@embarc.de
gy @sippsack

L D« => xing.to/fsi
Falk Sippach
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