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Falk Sippach

= Softwarearchitekt, Berater, Trainer bei embarc
» friher bei Orientation in Objects (OIO), Trivadis
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Pattern Matching in Java

Seit einiger Zeit wird nun im Projekt Amber an der Einfuhrung von Pattern Matching
gearbeitet. Es geht darum, Werte gegen Muster zu prifen, um sie bei einem Treffer in
die Bestandteile zu zerlegen und somit leicht und sicher weiterverarbeiten zu
konnen. Dieses eigentlich aus funktionalen Programmiersprachen bekannte Feature
ermoglicht elegantere Losungsansatze und macht Java Code verstandlicher und
wartbarer. Der Quellcode wird kirzer und lasst sich vom Compiler auf Korrektheit
prifen.

In diesem Workshop wollen wir uns die Semantik des Pattern Matching erarbeiten
und die neuen Datentypen und Anderungen an der Syntax anhand typischer
Aufgabenstellungen direkt gemeinsam ausprobieren. lhr lernt dabei die neuen
Features wie Switch Expression, Type Pattern, Sealed Classes, Records und Pattern
Matching for Switch naher kennen und erfahrt, wo sie sinnvoll eingesetzt werden

kénnen.
‘k Pattern Matching in Java §
3

Teilnahmevoraussetzungen

eigener Laptop

* mit Java 21-ea (Early Access)

> sdk 1nstall java 21.ea.29-open

» IDE (Intellid, Eclipse, Visual Studio Code)

* mit ein paar Tricks

‘k Pattern Matching in Java ﬂ
4

GrmbH
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Github-Repo

‘k Pattern Matching in Java

https://github.com/sippsack/java-pattern-matching

5

Plugins
* Version Control
Build, Execution, Deployment
Build Tools
Compiler
Excludes

Annotation Processors
Walidation
FRMi Compiler
Groovy Compiler
Kaotlin Compéar
Debugger
Remote Jar Repositories
Python Debugger
Doplayment
Android
Android Configurations.
Application Servers
Buld Analyzer
Console
Coversae

‘k Pattern Matching in Java

Compiler-Einstellungen

Santings
Build, Execution, Deployment » Compiler / Java Compiler

Use compiler:  Javac -
B3 Use --release’ aption lor cross-compilation (Java § and later]
Project bytecode versicn: -
Per-module bytecode version:

+

Madule

Javac Options
B Use compiler from module targat JOK when possible
EJ Generate debugging info
Bl Report use of deprecated features

Generate no wamings

Additional command line pa r In paths far

--release 11 --onable-proview

Ovemide complier paramaters par-module:
+

Module Compilation apticns

6
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Run Konfiguration

L] - RurDebug Condigur wations
+ - BEAK
Application Name:  de.sippsack. st pattern.matching. Linkedist Store as project file
/ e e R TS munore | Lcal mechine - Manage targets.
Build and run
java 21 f = |-enable-preview

de.sippsack.list.pattern.matching. LinkedList

A eemvaconime e 7
7

,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 Pattern Matching in Java §
8
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ese M < 0O n Nat Secure = learnyoushaskellcom & h+ 0

Hay yol This is Learn You a Haskell, the
funkiest way to leam Haskell, which i the best

functional programming language around. You
may have heard ofit. This guide is meant for

it
. peopbe who have programmed already, but have
- et o fry functional programming.

The whaole thing s completely free to read online,
but if's also available in print and | encourage you
to by a8 many copees a5 you can afford!

To contact me, shoot me an email o: boaus at
Isamyouahaskel| dot com| You can akso find me
idiing on #haskall where | go by the name

‘L Pattern Matching in Java embarc.de g

9

factorial :: (Integral a) => a -> a
factorial 0 = 1
n

factorial = n * factorial (n - 1)

ghci> factorial 5

)k http://learnyouahaskell.com/syntax-in-functions#pattern-matching

‘k Pattern Matching in Java embarc.de m

10
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head' :: [a] -> a
head' [] = error "Can't call head on an empty list, dummy!"
head' (x: ) = x

ghci> head' [4,5,6]

4

ghci> head' "Hello"

A eomvaconime e "
11
Funktional vs. Imperativ
Was will ich Wie erreiche
erreichen? ich mein Ziel?
A peemveengniws e 12
12
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,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 morel 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
A eomvaconime e 13
13

Ist-Zustand in Java 11 und alter
A peemveengniws e 14
14
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Switch Statement in Java
public String describelInt (int i) {
String str = "not set";
switch (i) {
case 1:
case 2:
str = "one or two";
break;
case 3:
str = "three";
break;
}
return str;
}
A eomvaconime e 15
15
D006 lge \\ )
800 a
Nur wenige Datentypen Nur Gleichheit Stolperfalle Fallthrough Fehlezsr}gﬁe(:r?:itpiler-
Probleme
mit Switch
State m e ntS Unndétiger Boilerplate Nicht Null-Safe

Fehlender S
ehlender Scope Code

‘k Pattern Matching in Java

16
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?\‘e\f\e‘“

Some feat

Ure
Change i, S ma

the futyre)

‘k Pattern Matching in Java 1_7

17

JEP 325: Switch Expressions (Preview) — Java 12

JEP 354: Switch Expressions (Second Preview) — Java 13
JEP 361: Switch Expressions — Java 14

JEP 359: Records (Preview) — Java 14

JEP 384: Records (Second Preview) — Java 15

JEP 395: Records — Java 16

JEP 305: Pattern Matching for instanceof (Preview) — Java 14
JEP 375: Pattern Matching for instanceof (Second Preview) — Java 15
JEP 394: Pattern Matching for instanceof — Java 16

JEP 360: Sealed Classes (Preview) — Java 15

JEP 397: Sealed Classes (Second Preview) — Java 16

JEP 409: Sealed Classes — Java 17

JEP 406: Pattern Matching for switch (Preview) — Java 17 @
JEP 420: Pattern Matching for switch (Second Preview) — Java 18 i

‘k Pattern Matching in Java ﬁ

18
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‘k Pattern Matching in Java ﬁ

19

Schedule

L 2023/06/08 Rampdown Phase One (fork from main line)
Je— 2023/07/20 Rampdown Phase Two

2023/08/10 Initial Release Candidate

2023/08/24 Final Release Candidate

—te | 03/2022 2023/09/19 General Availability

09/2022

439: Generational ZGC

Features
430: String Templates (Preview)

\ 431: Sequenced Collections 2 WOW' 1 5 JEPS
—t— | 03/2023 \ 440: Record Patterns

441: Pattern Matching for switch

442: Foreign Function & Memory APl (Third Preview)

443: Unnamed Patterns and Variables (Preview)

444: Virtual Threads

445: Unnamed Classes and Instance Main Methods (Preview)

e — 446: Scoped Values (Preview)

448: Vector API (Sixth Incubator)

449: Deprecate the Windows 32-bit x86 Port for Rermoval

451: Prepare to Disallow the Dynamic Loading of Agents

452: Key Encapsulation Mechanism AP| = 2 1

453: Structured Concurrency (Preview)

=~ | 09/2023

i

‘k Pattern Matching in Java @

20
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21

Switch Expression (Zutat 1)

Extend switch so it can be used as either a
statement or an expression, and so that both
forms can use either traditional case ... : labels
(with fall through) or new case ... -> labels (with
no fall through), with a further new statement for
yielding a value from a switch expression.

‘k Pattern Matching in Java 2

22
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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( numberOf.. );

yield "manager";

}
}:
} [ ]
Expression muss ,,exhaustive® sein $
A eomvaconime e 23
23
Pattern Matching
for instanceof
A peemveengniws e 27
27
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Type Patterns (Zutat 2)

JEP 394: Pattern matching for instanceof
Check - Cast - Assign

Vermeiden von Redundanz, weniger

fehleranfallig
‘k Pattern Matching in Java E
28
private static boolean isNullOrEmpty (Object o) { o0
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 || [ I ]
0 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 Paﬂmh
Matching for
] instanceof
‘k Pattern Matching in Java @
29
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Michael Simons

{2 @rotnroll666

Unrelated: How could | ever lived without instanceof-

pattern-matching? #Javal7

Tweet Ubersetzen

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

Pattern
e Matching for

P e o o T O ] instanceof __
‘k Pattern Matching in Java Q

30

‘k Pattern Matching in Java

[}

=

Sealed Classes

32
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Sealed Classes (Zutat 3)

sealed interface Figure permits Circle, Square {}
record Circle(int radius) implements Figure {}
record Square (int side) implements Figure {}

@) Figure
Number area()

%

/ \
/ \
N / \
é © Circle © Square
77777777777777777777777777777777777777777777777777777777777777777777777777777777 String radius String length
‘k Pattern Matching in Java Number area() Number area()

33

Eigenschaften

feingranulare Steuerung der
Vererbungshierarchie

Algebraische Datentypen

P Prifung der “Exhaustiveness” im switch

‘k Pattern Matching in Java

34
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Flexible Klassenhierarchien @)JsonValue
4 N
¢ *
s A
©annArrav jsc-rnlljl:uect|

public sealed interface JsonValue |
permits JsonArray, JsonObject ({ —

non-sealed class JsonArray implements JsonValue {} //J;? ti\\

sealed class JsonObject implements JsonValue ©}snn5trlng| ©jsnn|nteger
permits JsonString, JsonlInteger {}

7 ™\
|
Q Q

final class JsonString extends JsonObject {}
———

%

N

_ , (=)
final class JsonInteger extends JsonObject {}
} — Sealed
Classes
‘k Pattern Matching in Java g
35
Records
‘k Pattern Matching in Java E

36
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Records

record Point (int x, int vy) {}
record Rectangle (Point pl, Point p2) {
double area() { .. }

Transparente Tuple von Daten
Immutable

minimalistisch/kompakt/pragnant

Value Objects, DTOs, JPA Projections

‘k Pattern Matching in Java g

37

public
public

... was der Compiler daraus macht:

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 {

de.sippsack.records.MonetaryAmount (java.math.BigDecimal, java.util.Currency) ;
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();
J Records
‘k Pattern Matching in Java g

38
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... weitere Elemente:

public record MonetaryAmount (BigDecimal wvalue,
Currency currency) {

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

}

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

}
} Bl
Records
‘k Pattern Matching in Java Q
39
.
.
Pattern Matching
for switch
‘k Pattern Matching in Java ﬂ
40
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JEP 441: Pattern Matching for switch

Type Patterns im switch

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

i
}
‘k Pattern Matching in Java ﬂ
41
Guarded Patterns 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;
N };
Q ,0 }
o
-
Record Patterns
‘k Pattern Matching in Java Q

42
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Record Patterns

record Point (int x, int y) ({}

void printSum (Object o) {
if (o instanceof Point(int x, int y)) {
System.out.println(x + y);

‘k Pattern Matching in Java Q

43

Nested Record Patterns

record Point (int x, int y) {}

enum Color { RED, GREEN, BLUE }

record ColoredPoint (Point p, Color c) {}

record Rectangle (ColoredPoint cpl, ColoredPoint cp2) {}

static void printColorOfUpperLeftPoint (Rectangle r) {
if (r instanceof Rectangle (ColoredPoint (Point p, Color c),
ColoredPoint cp2)) {

System.out.println(e) ;

‘k Pattern Matching in Java ﬂ

44
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Was hat das jetzt mit
algebraischen Datentypen
zu tun?

(x+yf|

—=
‘k Pattern Matching in Java 45
45

Switch Expression: 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() ;

b

(x+yf|

—=
‘k Pattern Matching in Java ﬂ
47
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Exhaustiveness mit 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);
}
}

(X+Yy )2 |
=

‘k Pattern Matching in Java ﬁ

48
2
(X+Y)
———=

Algebraische Datentypen

| Sealed Classes | Records

Summentypen Produkttypen

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

‘k Pattern Matching in Java ﬂ

49

Seite 22



arc‘\

Software Consulling GmbH

% Java Beans, POJOs, Records:

Klassen mit Instanzvariablen
Produkttypen

Enums, Sealed Classes

E enum Figure { CIRCLE, SQUARE }

A sealed interface Figure
'ﬁ Summentypen permits Circle, Square {}
‘k Pattern Matching in Java 5_0
50

Liste als algebraischer Datentyp

= Construct

i

data List a = Nil | Cons a (List a)

mm

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

[1,2,3]
\— (X+y )2|
—=
‘k Pattern Matching in Java 5_1

51
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Tree als algebraischer Datentyp

| Datentyp , Tree® |

data Tree = Empty | Leaf Int | Node Tree Tree

Konstruktor Felder vom
Value_;lfotngtrltéktor gleichen Typ
r;' ntreid = rekursiche
(,Parameter®) Datentypen
DS o]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e
‘k Pattern Matching in Java 5_2
52
Handson 1: Operationen fur Linked List
Head
| A )l B _)l C —)l D _) NULL
Data Next
https://github.com/sippsack/java-pattern-matching/blob/events/2023-07-jugch
Live—Coding /src/main/java/de/sippsack/list/fp/LinkedList.java
‘k Pattern Matching in Java 5_3
53
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Head

Losung: Operationen fur Linked List

A

_)l D

e | Pl c

Data

-
=

Next

_) NULL

https://github.com/sippsack/java-pattern-matching/tree/events/2023-07-jugch

Live-Coding
A eomvaconime e 54
54
Handson 2: BadTelefon
public void account(int min, Zeit zeit) | v
private double preis = 0.0;
it 15:30 Unr 1@
case Tarif.PRIVAT : 45 min
i =
Live-Coding
A peemveengnis e 55

55
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Handson 2: BadTelefon
@ Tarif|
N X%
© PrivatTarif ‘ | © BusinessTarif ‘ i©ProfiTarif
o rabatt:double ‘ o vipKunde:boolean ‘ —

https://github.com/sippsack/java-pattern-matching/blob/events/2023-07-jugch
/src/main/java/de/sippsack/list/fp/LinkedList.java

‘k Pattern Matching in Java 5_6

56

Lésung: BadTelefon

&
7R %,

-~ .
- |
-
< |

© PrivatTarif ‘ | © BusinessTarif ‘ i©ProfiTarif
o rabatt:double ‘ o vipKunde:boolean ‘ —

-
-~

https://github.com/sippsack/java-pattern-matching/tree/events/2023-07-jugch

‘\ Pattern Matching in Java ﬂ

57
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Warum Pattern Matching?

Begueme und Sicherer Code dank
kompakte Syntax Compiler-Prufung

Einsparen von
Datenstrukturen effizient Redundanz/Boilerplate-

zerlegen und navigieren Code, weniger verbose

Keine Design Patterns

Beliebige Datentypen o )
(Visitor) notwendig

vergleichen
A eomvaconime e 58
58
Es fehlen noch ein paar Puzzleteile ...
A peemveengnis e 59
59

j Garmb M
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Array Patterns

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

‘k Pattern Matching in Java @

60

Kombination: Array & Records Patterns

static void printSumOfFirstTwoXCoords (Object o) {
if (o instanceof Point[] {
Point(var x1, var yl),
Point(var x2, var y2),
b)) Ao
System.out.println (xl + x2);

‘k Pattern Matching in Java ﬂ

61
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Wie geht es weiter?

[Weitere Typen denkbar:

Literals Mappin
Maps, POJOs, ... S ]

Werte ignorieren mit _ ]

Factory Methods
Deconstruction statt

Patterns kombinieren ]
Canonical Constructor

‘k Pattern Matching in Java Q

62

Done vs. TODO

E/ 5 & ot

Constant Patterns Type Patterns Record

Deconstruction Patterns

a
{ass}% SR

101

Combination

Array POJO
o000
¥ 4o gt
.l
== Placeholder
Key-Value Factory Methods  Any Match Variable “_*“
‘k Pattern Matching in Java g

63
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Aktueller Stand Pattern Matching in Java

w17 v % O =

Pattern Matching Records Sealed Classes
for instanceof

Switch Expression

#21 v B O

Pattern Matching  Record Patterns Any Match
for switch

A7 & O ¢ AT o

Pattern Placeholder
Array Patterns Key-Value Factory Methods Gompination Variable “

‘k Pattern Matching in Java 64

64

_'_E_:]ava Learn Download Community Contribute

. 4?:: ]a\ra- Learn Download Community Contribute
The Arrival of Java

Used by over 10 million developers and running on : LeVeI U p
Java Platform truly moves the world forward, and n
Download or try out Java here!

Java 20 is Here!

Learn more about this milestone release now.

Download Java 17

Currently dova 17 - Py

Learn about Java 20

Try Java's new

The Destination for Java Developers

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

‘k Pattern Matching in Java httDS //d eV Iava/ g

65
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Folien von heute als PDF zum Download

@ 5 ® , oownlcads und Medien - emb %

L € # embarc.de/downioad/ a & 4= N e H

embarchh

Leistungen Seminare Termine Dewnload Bleg Uber uns Kontakt

Downloads und Medien

ge

Vortragsfolien | Videos | Alle

Hier gehts zu unseren Architekturspickern

=» embarc.de/download/

66
Spicken erlaubt!
e e | } (=] Unsere Architektur-Spicker
B D orchiteitur: g beleuchten die konzeptionelle
I Seite der Softwareentwicklung.
= :Q__.—::T_:__-;:.—z:‘“_mr_:m'h
e Spicker #1:
,Der Architekturiiberblick
*  Welche Zutaten gehdren in
einen Architekturiberblick?
*  Welche Formen bewahren
sich in welchen Situationen?
= +  Wie fertigen Sie einen
e ol Architekturiiberblick an?
PDF, 4 Seiten = http://architektur-spicker.de
Kostenloser Download.
‘\ Pattern Matching in Java g
67
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1 GarmmbH

$ SOCREATORY EINE KOLLABORATION VON INNOQ embafC“

The Software Creators’ Academy

Wir haben unsere Kompetenzen gebiindelt und eine einzigartige Trainingsplattform
geschaffen, die alle relevanten Module und jedes verfligbare Zertifizierungslevel nach den
iSAQB®-Standards umfasst. Zusammen sind wir die Software Creators’ Academy!

Unser Preismodell - Flexibel und transparent

68

Vielen Dank. embarchh

Ich freue mich auf Eure Fragen!

DL fs@embarc.de
27 @sippsack

v > xing.toffsi
Falk Sippach

‘k Pattern Matching in Java @
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