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Java 21 - Die nachste Version mit LTS-Support

Alle halben Jahre erscheinen neue Major-Releases, alle zwei Jahre als LTS
mit langerer Unterstitzung (Long Term Support). Viele arbeiten aber noch
mit der friheren LTS-Versionen 8 oder sind gerade erst auf 11 umgestiegen.
Wir wollen uns daher anschauen, was sich seitdem im Java-Universum getan
hat. Das sind so spannende Themen wie Pattern Matching und Virtual
Threads. Aber es sind noch viele weitere Features in Arbeit oder der Planung,
wie die Vector API, die Foreign Function & Memory API, die String
Interpolation oder die Primitive bzw. Value Types.

Neben diesen verschiedenen 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. lhr 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.

‘k Die néchste Version mit LTS-Support g
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Agenda

1 Java - still a thing?

‘k Die néchste Version mit LTS-Support
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Is Java still hyped or still relevant at all?
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Traue keiner Statistik, die Du nicht selbst ...
‘k Die néchste Version mit LTS-Support m
10
[ 3 °
PYPL: PopularitY of Programming Language
ammerhin scp, o
L] n Piq
Worldwide, Sept 2023 :
Language Share 1-year trend
Python 2708 % +0.1 %
2 Java 15.9 % -1.1%
3 JavaScript 9.36 % -0.1 %
4 ca 6.67 % 04 %
5 CiC++ 6.54 % +0.3 %
6 PHP 491 % 0.4 %
T R 44 % +0.2 %
B TypeSeript 3.04 % +0.2 %
. " A /{:L.AZ/" - 8 A Swit 2.64 % +0.6%
o it o B Ol 10 Objective-C 2.15% 401 %
This chart uses & log i t can show your favorite 1 44  Rust 212 % +0.5 %
tanguages (TR © 2 country ([ 12 ddd Go 20% 0.1%
13 + Kotlin 178 % 0.0 %
‘k Die néchste Version mit LTS-Support ﬂ
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Viele Statistiken spater -- :

The RedMonk Prog ing L Ranki January 2023 f | —————————————————— 3% how

‘k Die néchste Version mit LTS-Support Q
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FPSI: Falks Programmiersprachen Index
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Warum ist Java auch
nach fast 30 Jahren
immer noch so popular?

Halbjahrlicher Release-Train

s

/—\ TR 03124
Fertige Features
springen auf

— LTS-Support:

alle zwei Jahre
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Inkubator und Preview

/

A\ e,

Incubator modules are a means A preview feature is a new feature
of putting .non-final APIs and [..] that is fully specified, fully
non-final tools in-the hands implemented, and yet impermanent.
of developers, while the It is available in a JDK feature
APIs/tools progress towards release to provoke developer
either finalization or feedback based on real world use;
removal in a future release. this may lead to it becoming
permanent in a future Java SE
Platform.
https://openjdk.org/jeps/11 https://openjdk.org/jeps/12
‘k Die néchste Version mit LTS-Support ﬁ
16
Agenda
1 Java - still a thing?
2 Ist Java 21 ein LTS-Release?
‘k Die néchste Version mit LTS-Support 1_7
17
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Ist 21 Java uberhaupt ein LTS-Release?

‘k Die néchste Version mit LTS-Support ﬁ

18

Ist Java 21 iiberhaupt ein LTS-Release?
@ 1rem

X 4 #Java?i is no long-term support version!
Inside Java
Hews and views fram members Don't worry, there'll be plenty of JDK 21 builds that get free, timely
updates and lots of companies that offer commercial support, but that

S Friocast 1 | JEP Caté | Sip Of jav fevjava | About | Job doesn't make 21 "an LTS version”. Let's talk semantics! i

Sort by

Nicolai Parlog ==
@nipafx

Before we get into it, what | describe here is nothing new. The same
holds for 17 and 11 and probably also for 8 and before but | didn't check
whether there are any differences for these older versions.

Ok, now let's tackle this:
"Java 21is a long-term support version”

‘k Die néchste Version mit LTS-Support ﬁ
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Diverse JDK 21 Build erhalten LTS ...

NOT A THING
TAVAE 2 IS A LONG—TERM SUPPLRT VERSION

/
/ WHAT You
-

JVsT & — PROBABLY MEAN u:iix;‘;::ﬂ OPEAEDK g

SPECIFICATION | )

/” Tava PLATFORM, \

STawparD EDITION 2)
A

—

REFERENCE IMPLEMEJ)?Z}T’FGA.-:\\* =

- K 2) (Lep By 27? vumnL 77?)
viee/ _JIP
WhHaAT Yov'ee (TAvA DEVeLOPMENT KiT) HAAINTENANCE"

- £
. COMPANIES .

RUNNING |
v
BUILPS COMMERCIAL SUPPORT
e https://twitter.com/nipafx/status/16769087853134929927t=9KKilkLOSbSERITIOYKzwEs=03
‘\ Die néchste Version mit LTS-Support @
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0pen)DK prarmmmme s

A

ADOPTIUM

Amazon Corretto 8
MNow Genersily Available

\: &) Alibaba

Dragonwell

‘\ Die néchste Version mit LTS-Support
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JEP 3: JDK Release Process

https://github.com/openjdk/...

Schedule
2023/06/08 Rampdown Phase One (fork from main line)
2023/07/20 Rambpdown Phase Two

‘k Die néchste Version mit LTS-Support

3 Monate
vor Release Main Line
jdk
Release Read-Onl
ead-On
JAVA 2 e e jdk21
21.0.1 21.0.2 Kein Oracle Steering mehr
)( o — s s = JOK21U
nach 1 nach 4
Monat Monat
ese L

This repository has been archived by the owner an Sep 19, 2023, 1t is now read-anly,

penjdk  jdk21 (P

/21 released 2023-09-19

https://openjdk.org/jeps/3 22

22

Apropos LTS Release ...

sdk list java

Temurin

Warum gibt es 10
Tage nach dem Java
21 Release noch
keine Temurin
Variante?

TEMURIN ()

by ADOPTIUM .

&

‘k Die néchste Version mit LTS-Support

Xl

Screenshots vom 29.09.2023

OCTLA Signatories List

The following organizations and individuals have

signed th Community TCK License
Agreemen A) and been granted access to
the JCK.

= Signatories for [ja

https://openjdk.org/groups/conformance/JckAccess/jck-access.html 23

23
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ene M- < P 0 # adoptium.net O I

& ADOPTIUM

—Ne are _peci[icatiun tests before formally releasing Eclipse Temurin 21.

For further information including how to use our early access builds, please read

Eclipse Temurin 21 release delay

September 28, 2023 - posted by Adoptium PMC @

CoRcs

At Adoptium we were as excited as everyone else to welcome the release of Java 21 last week.
We have been testing OpenJDK 21 extensively, and have successfully built and AQAvit verified
the OpenJDK 21 GA source code release (based on the jdk-21+35 tag).

Qur community is committed to ensuring that all our builds are compliant to the Java
specification before declaring them an official Eclipse Temurin release. We believe it is important
QLR (5 ensure that every official release is secure and high-quality as determined by AQAvit, and is ] e andern ™

‘k Die nachste Version mit LTS-Support https://adoptium.net/de/blog/2023/09/temurin21-delay/ 24
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Agenda

1 Java - still a thing?
2 lIst Java 21 ein LTS-Release?

3 Viele spannende neue Features

‘k Die néchste Version mit LTS-Support é

25

Seite 11



arcd\

Software Consulling GmbH

BI6.

o
Java 211s ...

‘k Die néchste Version mit LTS-Support E

26

LTS \ \

Java 17 Java 18 Java 19 Java 20

14 JEPs 9 JEPsS 7 JEPs 7 JEPsS

Pattern Matching Pattern Matching Pattern Matching Pattern Matching

Sealed Classes Foreign Function &  Foreign Function &  Foreign Function &
Records Memory AP/ Memoaory AP/ Memory AP/
Foreign Function & Vector AP/ Vector AP/ Vector AP/
Memaory AP/ Simple Web Server Virtual Threads Virtual Threads
Vector AP/ JavaDoc Code Snippets Structured Structured Concurrency
Concurrency Scoped Values

Legende: final - Preview/inkubator

‘k Die néchste Version mit LTS-Support g
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Pattern Matching
Unnamed Patterns
Foreign Function & Memory AP/
Vector AP/
Virtual Threads / Structured Concurrency /
Scoped Values
String Templates
Seqguenced Collections
Unnamed Classes and instance Main Methods

Java 21. 19 JEPsS

A\ i rienstc version mit LTS Suppor 28
28
&
;
&8 I
Neue Features Garbage Collectoren

Interna
‘k Die néchste Version mit LTS-Support @
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!
Neue Features
A vemsesevesomitssaon e 30
30
Y0 )
N (7]
000 -
Pattern Matching Record Patterns Unnamed Patterns
for switch and Variables
N % - D N
@ N = h
& Virtual Threads String Templates Unnamed Classes &
tﬁ Instance Main Method
A veromevesonmisspon e 31
31
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Unnamed Classes & Instance Main Method
volid main () {

System.out.println("Hello World")

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

System.out.println("Hello World")

}
ﬂ In Kombination mit Launch Single-File Source-Code Programs (JEP 330)

-%I] shell> java --source 21 --enable-preview Main.java

‘k Die néchste Version mit LTS-Support 2

32

Launch-Protokoll

protected static void main() {
System.out.println("protected static void main()");
}

public void main(String[] args) {
System.out.println("public void main()");

\ Gewinner!

}

‘k Die néchste Version mit LTS-Support Q

33
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Launch-Protokoll

/ Gewinner!

public static void main() {
System.out.println("protected static void main()");
}

public void main(String[] args) {
System.out.println("public void main()");

}
[
A vemsesevesomitssaon e 34
34
String Templates (String Interpolation)
String ersetzung = 'Ersetzungen'
String s = "Ein GString kann ${ersetzung} enthalten!"

println "Hallo ${user.name}!"

Groouy
GStrings
-
DE Triggerwarnung: Diese
Folie ist Original von 2009!
‘k Die néchste Version mit LTS-Support g
35
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Strings in Java

 String-Verkettung mit "+", StringBuffer/-Builder, String.format(), ...

+JEP 326+ Raw-String-Literals{Preview) in Java 12 (keine

Sonderzeichen escapen)
» Text-Blocks ab Java 13 (mehrzeilige Strings)

* 430: String Templates (Preview) ab Java 21

‘k Die néchste Version mit LTS-Support E

36

User user = new User("dieter@develop.de",
new Role("admin"));

String info = STR."User '\{user.email()}' hat die

Rolle '\{user.role().name()}'";

// User 'dieter@develop.de' hat die Rolle 'admin’
System.out.println(info);

‘k Die néchste Version mit LTS-Support g

37
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Warum \{variable}?

public static void main(String[] args) {
String s = "\{args}";

} \__> Kompiler-Fehler:

java: illegal escape character

Abwartskompatibilitat!

‘k Die néchste Version mit LTS-Support Q

38

String title = "My Web Page";
String text = "Hello, world";
String html = STR."""
<html>
<head>
<title> \{
// Comment
"My company: " + title

}
</title>
</head>
<body>
<p>\{text}</p>
= </body>
= </html> """;
‘k Die néchste Version mit LTS-Support 39

39
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FormatProcessor
double zahl = 2.0;
String formatted = FMT."Zahl: %7.2f\{zahl}";

System.out.printin(formatted); // Zahl: 2.00

]
=
A vemsesevesomitssaon e a0
40
/-> RAW Processor
var template = RAW."Today is day
\{LocalDate.now().getDayOfYear()} of year
\{LocalDate.now().getYear()}.";
System.out.printin(template.fragments());
System.out.println(template.values());
String result = template.process(STR);
System.out.printin(result); // Today is day ...
—
=
A versomeveson s e M
41
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Custom

/ Processor

StringTemplate.Processor<ResultSet, SQLException> SQL = template -> {
String sql = template.fragments().stream().collect(Collectors.joining(" ? "));
PreparedStatement preparedStatement = connection.prepareStatement(sql);

return preparedStatement.executeQuery();

5

var result = SQL."""
select id, email, enabled from Users u
where u.email = \{user.email()}
and u.enabled = \{user.enabled()};";
) result.next();
05 System.out.printIn(STR."Found: \{result.getString("email")}");

‘k Die néchste Version mit LTS-Support Q

42

> a2

Pattern Matching Record Patterns
for switch (Deconstruction)

% Unnamed Patterns
and Variables

‘k Die néchste Version mit LTS-Support ﬁ

43
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Pattern Matching

.Pattern matching is a mechanism for checking a value
against a pattern. A successful match can also deconstruct a
value into its constituent parts.

It is a more| powerful version of the switch statement in Java)
and it can likewise be used in place of a series of if/else
Statements.”

% ’ https://docs.scala-lang.org/tour/pattern-matching.html

‘k Die néchste Version mit LTS-Support ﬂ

44

Neues Programmierparadigma?

= _ = — —_— Nicolal Parlog .
= InfoQ Sy Data-Oriented Programming in Java (21)
In data-oriented programming (DOP), we model data as data
o0 Hamesoge » Aricies > Outa Driente : and polymorphic behavior with pattern matching. This talk will
[aav] introduce the concept of DOP and its four principles:
Data OI'IEI'ItEd ngrammmg n java * model the data, the whole data, and nothing but the data
+ & [ * data is immutable
5 * validate at the boundary
5 * make illegal states unrepresentable
[ A
s We'll also explore how to use pattern matching as a safe,
! powerful, and maintainable mechanism for ad-hoc
0 ”””” et polymorphism on such data that lets us define operations
i r ot e o without overloading the types with functionality. The talk ends
B Koy Takeaways with a juxtaposition to OOP, so you not only learn how to
* Project Amber has brought a numbor of new features to Java in rmcent years. Whike sach of these festures are sef-contained, employ DOP but also when (not).

hey ane also desigred 1o work together. Specifically, records, sealed classes, and pattern matching work together to enable

§ § ﬁ sasier data-oriented programming in Jiva. NIEDERSACHSENHALLE A s/l (il B8 [T 1]

https://www.infoq.com/articles/data-oriented-programming-java/  https:/slides.nipafx.dev/patterns/#/

‘\ Die néchste Version mit LTS-Support ﬁ

45
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—=

Algebraische Datentypen
| Sealed Classes | | Records |

Summentypen Produkttypen

3 ) es gibt noch mehr: Quotienten-, Aufzahlungstypen, ...

‘k Die néchste Version mit LTS-Support

(x+y)2| |

46

Liste als algebraischer Datentyp (x+y?]

—=

= Construct

W= data List a = Nil | Cons a (List a)
m | :: oder : |

Cons 1 (Cons 2 (Cons 3 Nil))
1:2:3:[]

[1,2,3]
‘k Die néchste Version mit LTS-Support ﬂ
47
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Algebraische Datentypen

«sealed»
LinkedList

/§:7 ::?\

/ \

/

\ —
T
( - T © Element T
(: JEm i
Pty T value
% - LinkedList<T> next

‘k Die néchste Version mit LTS-Support ﬁ

48

Sealed Class/Interface

public sealed interface LinkedList<T>
permits LinkedList.Element, LinkedList.Empty {
. . Record
record Element<T>(T value, LinkedList<T> next)
implements LinkedList<T> {}

final class Empty<T> implements LinkedList<T> {}

static <T> LinkedList<T> of(T... values) {
if (values.length == 0) return new LinkedList.Empty<>();
LinkedList<T> current = new LinkedList.Empty<>();
for (int i = values.length - 1; i >=0; i--) { B
current = new LinkedList.Element<>(values[i], current); esoalods 1T
} : LinkedList )

return current; g%

} , ¢ ’ : \
T © Element
P @Em oty T value

LinkedList<T> next

‘k Die néchste Version mit LTS-Support @

49
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LinkedList<Integer> list = of(1, 2, 3);
System.out.println(contains (5, list)); // false
System.out.println(contains (1, list)); // true

asoaleds
LinkedList

i~
e

© Element

T value
LinkedList<T> next

@ Empty T

‘k Die néchste Version mit LTS-Support 5_0

50

switch-Expression

static <T> boolean contains(T value, LinkedList<T> 1list) {
return switch (list) {
case Empty empty -> false;
case Element<T>(T v, var tail)
when Objects.equals(v, value) -> true;
case Element<T>(T v, var tail) -> contains(value, tail);

Type Pattern
(Pattern Matching for instanceof)

b
} Record Pattern vasaiods 1T
LinkedList
when-Clause ks [
(Guarded Pattern) ' _
y T
—iF © Element
@Empty b
T value
ni@ LinkedList<T> next
‘k Die néchste Version mit LTS-Support 5_1

51
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static <T> boolean contains(T value, LinkedList<T> list) {
return switch (list) {
case Empty -> false;
case Element<T>(T v, )
when Objects.equals(v, value) -> true;
case Element<T>( , var tail) -> contains(value, tail);

b

iT

asealeds -
} Unnamed Pattern @ Linkeatist
7%

4 © Element |
@Empty |
T value
LinkedList<T> next
‘k Die néchste Version mit LTS-Support 5_2

52

Unnamed Variables

try {
var result =5 / 0;

} catch(ArithmeticException ) {
System.out.println("Division nicht moglich");

}

System.out.println(new ArraylList<>(List.of(1, 2, 3))
.stream()
.map(_ -> 42)
.tolList()); // [42, 42, 42]

‘k Die néchste Version mit LTS-Support 5_3

53
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package de.sippsack.records;

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

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

=> records javap 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 value();
public java.util.Currency currency();

‘k Die néchste Version mit LTS-Support 5_4

54

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 (anotherTenEuro)); // true
System.out.println (tenEuro.equals (new MonetaryAmount (BigDecimal. TEN,
Currency.getInstance("USD")))); // false

‘k Die néchste Version mit LTS-Support 5_6

56
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feingranulare Steuerung der
Vererbungshierarchie

Algebraische Datentypen

Prufung der “Exhaustiveness” im switch
[

N

(=)

Sealed
Classes

‘k Die néchste Version mit LTS-Support

57
57
Flexible Klassenhierarchien ‘@Jsonvm
! A
£ AY
. / - - A -
. . @JsonArray ©Json0bject
public sealed interface JsonValue —_— = _
permits JsonArray, JsonObject { : "
non-sealed class JsonArray implements JsonValue {} ﬁ K
sealed class JsonObject implements JsonValue ©Json5tring} ©J50nlnteger‘
permits JsonString, JsonlInteger {} |
final class JsonString extends JsonObject {} P
~ N
final class JsonInteger extends JsonObject {}
} Sealed
Classes
‘k Die néchste Version mit LTS-Support 5_8

58
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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 c when c.isEmpty () -> true;
default -> false;

b
}
A vemsesevesomitssaon e 61
61
Virtual Threads

JVM features and APIs for supporting easy-to-use,
high-throughput, lightweight concurrency and new

programming models.
i
A versomevesonmisspon e 64

64
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Millionen von Threads ...

Thread.Builder threadBuilder = createThreadBuilder();

threadBuilder.start (() -> {
// im Thread auszufiihrender Code
System.out.println (Thread.currentThread () .isVirtual());

1)

private static Thread.Builder createThreadBuilder () {
return Thread.ofVirtual()
// return Thread.ofPlatform(); SE

} WA

Virtual Threads

‘k Die néchste Version mit LTS-Support @

65

Aber es geht gar nicht um Millionen von Threads

« klassisches, gleiches Thread-API L —

+ Vereinfachter Umgang mit einer Menge von teilweise blockierenden Aufgaben (1/O)

* blockiert ein Virtual Thread, wird er geparkt und der nachste ist dran

* schnell erzeugt und leichtgewichtig -> kein Pooling notwendig, jede Aufgabe in einem
neuen Thread starten

+ Virtual Threads sind nicht schneller oder effizienter (laufen auch nur auf
Carrier/Platform Threads)

o=
Le o

&/

+ nicht fur sehr rechenintensive Tasks (die nicht blockieren)

‘k Die néchste Version mit LTS-Support @

66
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Seite 29



arcd\

Software Consulling GmbH

Bisher: 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());

‘k Die néchste Version mit LTS-Support g

67

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()):; 52

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

} basiert auf
... VirtualThreads -

‘k Die néchste Version mit LTS-Support @

68
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Scoped Values

public final static ScopedValue<SomeUser> CURRENT USER
= ScopedValue.newInstance();

public void someControllerAction(HttpRequest request) {
SomeUser user = authenticate(request);
ScopedValue.where(CURRENT USER, user)
.run(() -> someService.processService());
someService.processService();

}

void processService() {
System.out.println(CURRENT USER
.0rElseThrow(() -> new RuntimeException("not valid")));

‘k Die néchste Version mit LTS-Support @

69

Loom — Chancen und Limitierungen

» nicht fur die Verarbeitung groBer Datenmengen bzw. schwere Berechnungen
» Leichter fiir "naive” Programmierung von Threads
* Webcontainer konnen Virtual Threads einsetzen, um Speicher zu sparen

* mehr parallele Requests
* aber Limitierung bleiben Ressourcen aul3erhalb der JVM (Datenbanken, ..)

‘k Die néchste Version mit LTS-Support 7_0

70
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Fur wen ist es gut?

Virtual Threads unter der Haube

Wir alle, die Webanwendungen bauen und
davon indirekt profitieren.

Nebenlaufige Programmierung

Entwickler, die sehr viele und/oder
blockierende Aufgaben implementieren
missen (einfacheres API).

‘k Die néchste Version mit LTS-Support ﬂ
71
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Qb
Garbage Collectoren
‘k Die néchste Version mit LTS-Support 7_2
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Neue Generation von Low-Latency Garbage
Collectoren

moderne Architekturen: Multi-Core + TB RAM

Ziel: kurze GC-Pausen im ms-Bereich

‘k Die néchste Version mit LTS-Support 7_3
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JEP 439: Generational ZGC

Young-Gen:

Old-Gen: wird im GC-Lauf

hat schon .
rozessiert
mehrere GC- prozessi

Laufe Uberlebt,
wird langer leben

‘k Die néchste Version mit LTS-Support 7_4
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Interna
‘k Die néchste Version mit LTS-Support E
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[N
. \_d
b =
S e
' Qe “~4000
ht AN\ |
-
11 = 1101
-
Foreign Linker + Foreign-
Memory Access API Vector API
‘k Die néchste Version mit LTS-Support 7_6
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‘k Die néchste Version mit LTS-Support H

77

ese @O 4 U | A tosiasisansc i\ asd #17 o N+
?54. javaalmanac.io

New APIs in Java 21

] Java 21 (21435254

erl with Java 17 [17.0.8.1+1-tem

Element Modification

‘k Die néchste Version mit LTS-Support 7_8
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1H2) =
oY) Sequenced Collection
CO- 5
‘k Die néchste Version mit LTS-Support 7_9
79
@ Collection @ Map
® Ser @Soqmcad(}: Sacion @Ouﬂuo 1%“ =
/ V—T\?\ Dseaicsiver
:ﬁ_
®Sequmm3at ®”“ @D"q‘“’ /] Y
/ / A R N @ sortedMap | (€ LinkedHashMap
@&:rmsu ©LmheclHashSel "©MayLTsl ©vmr @Lin;cauusl | @‘)Nraybmue ,%
A 4 _
‘ [ ® NavigableMap
(@) NavigableSet (©)stack
: 7 W
LJ}' ’ ! h ~
q @)‘n,lm%t .©Treel\n;ap ‘@Cuncu;emSkipListMap
wo
‘k Die néchste Version mit LTS-Support m
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List<Integer> list = new ArrayList<>(List.of(l, 2, 3, 4, 5));
List<Integer> reversed = list.reversed();
System.out.println (reversed); // 5, 4, 3, 2, 1

list.addFirst (0) ;
list.addLast (6) ;

System.out.println(list.getFirst()); // 0
System.out.println(list.getLast()); // ©

‘k Die néchste Version mit LTS-Support ﬂ
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SequencedMap<Integer, String > map =
new LinkedHashMap<> (Map.of(1, "a", 2, "b"));

SequencedMap<Integer, String> reversedMap = map.reversed () ;
System.out.println (map); // {(2=b, l=a)
System.out.println (reversedMap); // {l=a, 2=b)

map.putFirst (0, "o");
map.putLast (3, "c");

System.out.println (map.pollFirstEntry()); // 0O=0
System.out.println (reversedMap); // {3=c, 2=b, 1=a)

System.out.println (map.sequencedKeySet ()

12

OE .reversed()); // [3, 2, 1]

G

‘k Die néchste Version mit LTS-Support Q
82
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Aktivierung Preview + Inkubator Features

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

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

‘k Die néchste Version mit LTS-Support &

83

Welche Anderungen gab
es noch seitJava 17?

‘\ Die néchste Version mit LTS-Support M
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Features

430:
431:
439:
440:
441:
442:
443:
444;
445:
446:
448:
449:
451:
452:
453:

String Templates (Preview)

Sequenced Collections

Generational ZGC

Record Patterns

Pattern Matching for switch

Foreign Function & Memory API (Third Preview)
Unnamed Patterns and Variables (Preview)

Virtual Threads

Unnamed Classes and Instance Main Methods (Preview)
Scoped Values (Preview)

Vector API (Sixth Incubator)

Deprecate the Windows 32-bit x86 Port for Removal
Prepare to Disallow the Dynamic Loading of Agents
Key Encapsulation Mechanism API

Structured Concurrency (Preview)

JDK 21 will be a long-term support (LTS) release from most vendors. For a complete

list of the JEPs integrated since the previous LTS release, |DK 17, please see ©

‘k Die néchste Version mit LTS-Support

https://openjdk.org/projects/jdk/21/

85

‘k Die néchste Version mit LTS-Support

JEPs in JDK 21 integrated since JDK 17

Here are all of the JEPs integrated since JDK 17, which was the previous long-term-
support [LTS) release from most vendors. Preview and Incubator JEPs that were
superseded by later |EPs in JDKs 18 through 21 are not included. The release in
which a |EP was integ d Is shown in p after the |JEP's title.

Additions
HotSpot JVM
422: Linux/RISC-V Port (19)

Garbage Collectors
439: Generational ZGC (21)

Serviceability

451: Prepare to Disallow the Dynamic Loading of Agents [21)
Language

441: Pattern Matching for switch [(21)

440: Record Patterns (21)
Libraries

444: Virtual Threads (21)

Collections

431: Sequenced Collections (21)

https://openjdk.org/projects/jdk/21/jeps-since-jdk-17

86
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/**
* The following code shows how to use {@code Optional.isPresent}:

* {@snippet :
*if (v.isPresent()) {
*  System.out.printin("v: " + v.get()); // @highlight substring="printin"

public void isPresentDemo() {

e

Modifier and Type Method Description

void isPresentDemo() The following code shows how to use Optional.isPresent:

if (v.isPresent()) {
System.cut.priatln({"v: " + v.get(});

é:} } Code
ﬂ Snippets in
t” JavaDoc

‘k Die néchste Version mit LTS-Support g
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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"), V
Q OutputLevel.INFO) ; Simple
tﬂ server.start(); Webserver
‘k Die néchste Version mit LTS-Support @
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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

‘k Die néchste Version mit LTS-Support @

90

Agenda

1 Java - still a thing?
2 lIst Java 21 ein LTS-Release?
3 Viele spannende neue Features

4 Fazit

‘k Die néchste Version mit LTS-Support ﬂ
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Die Java-Welt und
das Okosystem sind
lebendig wie nie!

@)

——

Every feature is not as good as a

good developer can utilise it, but

as bad as the average developer
can misuse it.

‘k Die néchste Version mit LTS-Support %
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Was konnte in Java 22 konkret kommen?

JEP 447: Statements before super() (Preview)

public PositiveBigInteger (long value) {
// Invalid in Java 21
if (value <= 0) throw new
IllegalArgumentException ("non-positive value");

super (value) ;

}

JEP 455: Primitive types in Patterns, instanceof,
and switch (Preview)

JEP draft: Ahead of Time Compilation for the Java
Virtual Machine

‘k Die néchste Version mit LTS-Support

94

Pattern Matching + Virtual Threads
kleine Syntax-
Verbesserungen g\_
Loom
Vector API + M
Foreign Function
& Memory API Panama Valhalla Value Types
‘k Die néchste Version mit LTS-Support %
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Array Patterns

static void printFirstTwoStrings (Object o) {
if (o instanceof String[] { String sl, String s2, ... }){
System.out.println (sl + s2);
}
}

+ +

-t ) =
o0 =—
-00

‘k Die néchste Version mit LTS-Support %
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Kombination: Array & Records Patterns

static void printSumOfFirstTwoXCoords (Object o) {
if (o instanceof Point[] {
Point(var x1, var yl),
Point(var x2, var y2),

) A
System.out.println (xl + x2);
} +
} + +

000
101] 4= T

‘k Die néchste Version mit LTS-Support ﬂ
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Record Patterns in foreach-Schleifen

v MerlinBoe
YWl @MBoegie
Latest news for our @Baselone workshop!! Awesome
iteration with for(Point(var x, vary) : points) getting
possible ;% J: #java #patterns

Tweet lbersetzen
= OpenJDK @OpenlDK - 19 Std.

New candidate JEP: 432: Record Patterns (Second Preview):
openjdk.org/jeps/432 #openjdk #java

8:18 vorm. - 19. Okt. 2022 - Twitter for iPhone

‘k Die nachste Version mit LTS-Support %
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Primitive Obsession

Y O

https://refactoring.quru/smells/primitive-obsession

‘k Die néchste Version mit LTS-Support %
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Project Valhalla

"Advanced Java VM and Language feature candidates."

« Java kennt primitive Typen und Klassen
. . Nicht alle benutzer-
Custom Types nur Uber Klassen > definiertren Typen

brauchen das

* haben Identitat und sind Referenzen

* Mutable, extra Memory fur Header,
Locking/Synchronisierung, Heap vs. Stack (Speicher-
Indirektion), Nullable

‘k Die néchste Version mit LTS-Support u
100
Value Types + +
value class Point { =

private int x;
private int vy;

public implicit Point ()
public Point (int x, int y) { .. }
public Distance distanceTo (Point p) { .. }

}
Point! point = .. // can't be null

‘k Die néchste Version mit LTS-Support 101
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Migration/Upgrade
auf Java 11+ nicht
zu lange aufschieben.
Das nachste LTS
Release ist nicht fern

102

._‘13,’]3\!3 Learn Download Community Contribute MNews Future

The Arrival Of J 1 ‘%'ava- Learn Download Community Contribute News Future

Used by over 10 million developers and r
Java Platform truly moves the world forw 2 Level UD
Download or try out Java here! i

po— Java 20 is Here!

Learn more about this milestone release now. S < a Va
—
=

memzn'

Try

The Destination for Java Developers

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

‘k Die néchste Version mit LTS-Support ntps.//aev.java/
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A o :'I ="

Folien von heute als PDF zum Download

a % =0 :

mbarc

Leistungen Seminare Termine Download Bleg Ober uns Kontakt

Downloads und Medien

Unsere Folie s, Artikel und Beitrage

Hier gefits zu unseren Architekturspicker

=» embarc.de/download/

104

> SOCREATORY

The Software Creators’ Academy

Unser Preismodell - Flexibel und transparent

ene kovsorarion vy INNIOQ embar C“

Java Update Trainings

9 bis 11, 17, 21

Sprecht mich an .=
Aktuese

so er Mine:
creafo,-y com

105
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Vielen Dank.

Ich freue mich auf Eure Fragen!

[E fs@embarc.de
g @sippsack

\ D@ > xing.toffsi
Falk Sippach

Software Consulting GmbH

tware Cansulting GmbH
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