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Grundprinzip

Java - Application

Java Persistence API (JPA)

Service Provider Interface (SPI)

Persistence Provider
(EclipseLink, Hibernate)
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Problematik

 Man muss bei der Persistierung immer
das Klassenmodell und dessen
Umsetzung im Datenmodell (in der DB)
berucksichtigen.

« Klassenmodell — objektorientierte...
Programmiersprache

 Datenmodell — Reprasentation in der
Datenbank mit prozeduraler Bearbeitung

.‘5{90

18

Relational Table
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Persistieren in Java SE

Welche Java Versionen
gibt es eigentlich?
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Wie kann man eine Klasse persistieren?

* Annotation @Entity bei Klasse

* Annotation @ld bei Primarschlussel
 Standardkonstruktor (Default-Konstruktor)
 Serializable implementieren

@Entity
public class Kfz implements Serializable {
@Id @GeneratedValue(strategy = GenerationType.IDENTITY)
private +eng- 1id;Llong
private String brand;
private String type;
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Mogliche Annotationen

* Annotation @Table, zur Benennung der
DB-Tabelle

* Annotation @SequenceGenerator zum
Erstellen einer Sequenz in der DB

* Annotation @GeneratedValue fur
automatische Schlusselvergabe
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Entity mit Autowert und Sequenz

— Autowert

@Entity

public class Kfz implements Serializable {
@Id @GeneratedValue(strategy =| GenerationType.IDENTITY)
private long id;
private String brand;
private String type;

— Sequence

BEntity
@Table (name="jpademo kfz")

ESequencelGenerator (name="Efz5=g", sequencelame="JFLDEMC HFZ SEC")

public class Kfz implements Serializable {
@Id
EGeneratedValue ((strategy=GenerationType. SECUENCEH, generator="HfzS=g™)

private Long id;
private 5tring brand;
private String tvpe:
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Zustande eines Objekts

commit

persist rollback® new

persist/rollback™

refresh

commitrollback/close
detach

J* = Extended persistence context L
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Unterschiede JPA in JavaSE und JakartaEE

* In JakartaEE (bei Verwendung eines Application
Servers wie z.B. Glassfish) muss man die zu
persistierenden Klassen nicht in die persistence.xml
eintragen. Die Annotation mit @Entity genugt.

 Man muss die Transaktionen nicht explizit o6ffnen
und beenden.

* Die Hilfsklasse JpaUtil wird nicht mehr benotigt, da
der EntityManager bei JakartakEE injiziert wird
(Hollywood-Prinzip)

* Es wird empfohlen, auch bei JakartaEE in der
Persistenz-Unit das SQL-Logging zu aktivieren

<property name="eclipselink.logging.level" value="FINE"/>
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Konfiguration
von JPA




pom.xml mit JavaSE

<dependencies>

<dependency>
<groupld>org.eclipse.persistence</groupId>
<artifactId>javax.persistence</artifactId> JPA - API
<version>2.1.8</version>

</dependency>

<dependency>
<groupld=org.eclipse.persistence</groupld=
<artifactId>org.eclipse.persistence.jpa</artifactld- JPA Implementierung,
<version>2.6.08</version> konnte auch Hibernate sein

</dependency>

<!— wird fur embedded mode gebraucht (inkl. memory) —=

<)

<gdependency=
<groupId>org.apache.derby</groupId=> Treiber far DerbyDb,
<artifactId>derby</artifactId> hiermit kann auch eine
<version>10.11.1.1</version> DB-Instanz betrieben

</dependency> werden zB embedded mode

—_—

<!— wird fur network mode gebraucht —>

<dependency>
<groupld>org.apache.derby</groupId>
<artifactId>derbyclient</artifactId> Client-Treiber fir DerbyDb
<version>10.11.1.1</version>

</dependency>

</dependencies>
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persistence.xml mit JavaSE

<?xml version="1.8" encoding="UTF-8"7>
<persistence xmlns="http://xmlns.jcp.org/xml/ns/persistence” version="2.1">
<persistence-unit name="myPU" transaction-type="RESOURCE_LOCAL">
<provider=org.eclipse.persistence.jpa.PersistenceProvider</provider>

<class=at.htl.vehicle.entity.Vehicle</class>
<exclude-unlisted-classes>true</exclude-unlisted-classes>
<properties>
<property name="eclipselink.logging.level” value="FINE"/>
<property name="eclipselink.target-database” value="DERBY"/>
=y =
<property name="javax.persistence.jdbc.driver”
value="org.apache.derby. jdbc.ClientDriver" />
<property name="javax.persistence.jdbc.url”
value="jdbc:derby://localhost:1527 /myDb; create=true” />
<property name="javax.persistence.jdbc.user"” value="app"/>
<property name="javax.persistence.jdbc.password” value="app"/>
<property name="javax.persistence.schema-generation.database.action”
value="drop-and-create" />
</properties>
</persistence-unit>
</persistence>

thomas w. stuetz




3 Modi der DB

* Network Mode
* Database and application run in 2 processes

* Embedded Mode

e Database and application run in 1 process (in
the same jvm)

* Memory Mode
 Similar to embedded mode w/o files
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pom.xml mit JakartaEE

<?xml version="1.8" encoding="UTF-8"7>
<project xmlns="http://maven.apache.org/POM/4.8.0"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance”
xsi:schemalocation="http://maven.apache.org/POM/4.98.8 http://maven..
<modelVersion>4.@.8</modelVersion>

<groupId>at.htl.vehicle-jpa</groupId=
<artifactId>vehicle-jpa</artifactId>
<version>1.@8-SNAPSHOT</version>

<packaging>war</packaging>

<properties>
<project.build.sourceEncoding=UTF-B</project.build.sourceEncoding>

<maven.compiler.source>1.8</maven.compiler.source>
<maven.compiler.target>1.8</maven.compiler.target>
</properties>

<dependency>
<groupld>jakarta.platform</groupId>
<artifactId>jakarta.jakartaee-api</artifactId>
<version>8.0.0</version>
<scope>provided</scope>

</dependency>
>

<build>
<finalName>vehicle</finalName:>
</build=

</project>
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persistence.xml mit JakartaEE

<?xml version="1.8" encoding="UTF-8"7>
<persistence xmlns="http://xmlns.jcp.org/xml/ns/persistence” version="2.1">
<persistence-unit name="dbPU">
<jta-data-source=java: jboss/datasources/DbDS</]ta-data-source=
<properties>
<property name="hibernate.hbm2ddl.auto” value="create-drop"/>
<property name="hibernate.show_sgql"” wvalue="true"/>
<property name="hibernate.format_sql” value="true"/>
<property name="hibernate.transaction.flush_before_completion” value="true"/>
<property name="hibernate.dialect” value="org.hibernate.dialect.DerbyDialect"”/>
</properties>
</persistence-unit=
</persistence=
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Konfiguration in Quarkus

* Hinzufugen der Abhangigkeiten zur pom.xml

e Hibernate ORM oder Hibernate ORM with
Panache

 Datenbanktreiber
- JDBC oder
- reaktiv

» persistence.xml nicht notwendig, aber
moglich

» Konfiguration uber properties in der
application.properties

https://code.quarkus.io/



https://code.quarkus.io/

CRUD-QOperationen

Create — Read — Update - Delete




Persistenzunit

* Die Persistenzunit ist eine zentrale xmil-
Datei, in der samtliche Konfigurationen des
DB-Zugriffs verwaltet werden.

<?xml version="1.0" encoding="UTF-8"7>
<persistence xmlns="http://xmlns.jcp.org/xml/ns/persistence"” version="2.1">
<persistence-unit name="dbPU">
<jta-data-source>java:jboss/datasources/DbDS</jta-data-source>
<properties>
<property name="hibernate.hbm2ddl.auto” value="create"/>
<property name="hibernate.show_sql" value="true"/>
<property name="hibernate.format_sql" value="true"/>
<property name="hibernate.transaction.flush_before_completion" value="true"/>
<property name="hibernate.dialect"” value="org.hibernate.dialect.DerbyDialect"/>
</properties>
</persistence-unit>
</persistence>

https://gist.github.com/ThomasStuetz/9ff41171a3635024b5fc
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https://gist.github.com/ThomasStuetz/9ff41171a3635024b5fc

Einstellungen fur Generierung der DB

<property hame="javax.persistence.schema-generation.database.action" value="drop-and-create"/>

flone Es werden keine Tabellen generiert. Diese
Einstellung ist bei Produktivsystemen

Create Es wird versucht die Tabellen zu erstellen.
Existieren diese bereits, wird nichts geandert

drop-and create Alle Objekte der DB werden geldscht und
vom Provider neu erstellt

drop Alle Objekte in der DB werden beim

Deployment geléscht

Hibernate-spezifische Einstellungen
<property name="hibernate.hbm2ddl.auto" value="create"/>

¢ validate: validate that the schema matches, make no changes to the schema of the database,
you probably want this for production.

* update: update the schema to reflect the entities being persisted
* create: creates the schema necessary for your entities, destroying any previous data.

e create-drop: create the schema as in create above, but also drop the schema at the end of
the session. This is great in early development or for testing.
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http://antoniogoncalves.org/2014/12/11/generating-database-schemas-with-jpa-2-1/

Transaktionen

* Ein grof3er Unterschied zwischen JPA in JavaSE und JPA
iIn JavaEE-Umgebungen ist, dass durch die Einbettung
der DB-Operationen in EJBs, das Transaktionshandling
vom EJB-Container ubernommen wird

* Man muss die Transaktionen nicht mehr beginnen und
beenden:

em.getTransaction().begin();
em.persist(vehicle);
em.getTransaction().commit();

* sondern ,nur® noch folgendes coden:
em.persist(vehicle);

* Wird die Methode ausgefuhrt, erfolgt ein Commit(), im
Falle eines Abbruchs ein Rollback()
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EntityManager

* Eine zentrale Klasse in JPA ist der EntityManager

* Ein entityManager ist mit dem Persistenzkontext
assoziert und entspricht einer Menge von Entitats-

nstanzen. Jede Entitats-Instanz existiert im

Persistenzkontext nur einmal und ist daher eindeutig.

* Innerhalb des Persistenzkontexts werden die
Entitaten und ihr Lebenszyklus verwaltet.

* Die EntityManager API erzeugt und Ioscht die
persistenten Entitats-Instanzen und findet Entitaten
anhand ihres Schlussels oder kann Abfragen
(Queries) durchfuhren

* Ein EntityManager darf nur einmal existieren, sonst
kann es Datenverlusten kommen.
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EntityManager

* Ein EntityManager wird vom Container
verwaltet und injiziert.

@PersistenceContext
EntityManager em;

 Gibt es mehr als eine Persistenzunit, muss
diese angegeben werden.

@PersistenceContext (name = "DbPU")
EntityManager em;

This is
non-quarkus style
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Create

Vehicle vehicle = new Vehicle("Opel”, "Kapitan");
em.persist(vehicle);

5 APPVEHICLE *
M4 4 1row P PP+ — M Auocommrv &l S
& <Filter criteria>

g1l ID s 11| BRAND : 11l TYPE .
11 Opel Kapitdn
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Read

vehicle = em.find(Vehicle.class, 1L);
System.out.println(vehicle);

INFO [stdout] (ServerService Thread Pool - 82) Vehicle{id=1, brand="Opel', type='Kapitén'}
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Update

vehicle.setType("Commodore");
em.merge(vehicle);

F APPVEHICLE %
4 4 1row P E*Im+ — M Auto-commit +/ ""}.ﬁ"_l
&, <Filter criteria>

g1l 1D : 11 BRAND : 11 TYPE :
11 Opel Commodore
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Delete

em. remove(vehicle);

S5 APP.VEHICLE x

4 4 orows P Bl D+ —  MAuocommitv 6 W R
&, <Filter criteria>
§gio ¢ 71 BRAND : 77 TyPE

thomas w. stuetz




JPA-Converter

http://www.adam-bien.com/roller/abien/entry/new_java_8_date_and

https://weblogs.java.net/blog/montanajava/archive/2014/06/17/using-java-8-datetime-classes-jpa
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LocalDate in sql.Date konvertieren 1
package at.htl.vehicle.entity;
e JPA-Converter: LocalDate
:!.mirt }ava.is.s‘:erializa;ﬂ;; wird transparent als
import java.time.LocalDate; java.SQI.Date geSpeiChert

@Entity
public class VehicleWithDate implements Serializable {

@Id @GeneratedValue(strategy = GenerationType.IDENTITY)
private Long id;

private String brand;

private String type;
private LocalDate firstRegistrationDate;

public VehicleWithDate() {...}

public VehicleWithDate(String brand, String type, LocalDate firstRegistrationDate) {...}
Getter and Setter

@verride
public String toString() {
return brand + " "
+ tym + [ 1] { [ 1]
+ firstRegistrationDate.toString() + ")";

¥
¥
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LocalDate in sql.Date konvertieren 2
package at.htl.vehicle.entity;

import javax.persistence.AttributeConverter;
import javax.persistence.Converter;
import java.sgl.Date; Entitat mit
import java.time.LocalDate; :

port ] ' LocalDate-Attribut

@Converter({autoApply = true)
public class LocalDateConverter

implements AttributeConverter<LocalDate, Date= {
@0verride

public Date convertToDatabaseColumn{LocalDate entityDate) {
return Date.valueOf(entityDate);
¥

@0verride

public LocalDate convertToEntityAttribute(Date databaseDate) {
return databaseDate.tolLocalDate();

¥

¥
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LocalDate in sgl.Date konvertieren 3

import javax.persistence.AttributeConverter;
import javax.persistence.Converter;

import java.sqgl.Date; Leere Datums-Felder
import java.time.localDate; werden berticksichtigt

@Converter(autofApply = true)
public class LocalDateConverter implements AttributeConverter<LocalDate, Date> {

@0verride

public Date convertToDatabaseColumn(LocalDate entityDate) {
return entityDate == null ? null : Date.valueOf(entityDate);

}

@0verride

public LocalDate convertToEntityAttribute(Date databaseDate) {
return databaseDate = null 7 null : databaseDate.tolLocalDate();

}
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LocalDate in sql.Date konvertieren 4

final DateTimeFormatter dtf = DateTimeFormatter.ofPattern{"dd.MM.yyyy");
VehicleWithDate wvehicle =

new VehicleWithDate(
"Bugatti”,
“TFE 5? LL} '
LocalDate.parse("81.01.1936",dtf));
em.persist(vehicle);

Transparenter
Aufruf des Converters

@11 ID BIGINT (auto increment)
[f] BRAND VARCHAR(255)
i FmsrREGErRATmrmATi[ DATE
[ TYPE VARCHAR(255)

7 sQL150830120850350 (ID)

11D = [T/ BRAND # [T[] FIRSTREGISTRATIONDA... + [1I] TYPE *
1 1 Bugatti 1936-01-01 Type 57
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Beachte bei JavaSE

 Man muss den Converter in die
persistence.xml eintragen !!!

<?xml version="1.0" encoding="UTF-8"7>
<persistence xmlns="http://xmlns.jcp.org/xml/ns/persistence” version="2.1">
<persistence-unit name="myTestPU" transaction-type="RESOURCE_LOCAL">
<provider=org.eclipse.persistence.jpa.PersistenceProvider</provider=
=class=at.htl. roombooker.entity.Booking</class>
=¢lass=at.htl. roombooker.entity.Form=/class=>
=¢lass=at.htl. roombooker.entity.Course</class=>
=¢lass=at.htl. roombooker.entity.Teacher=/class=
=¢class=at.htl. roombooker.entity.Room</class=
class=at.htl. roombooker.entity.converter.LocalDateConverter</class=>

<properties>

<property name="javax.persistence.schema-generation.database.action”
value="drop-and-create" />

<property name="javax.persistence.jdbc.driver” value="org.apache.derby.jdbc.ClientDriver"” />
<property name="javax.persistence.jdbc.url” value="jdbc:derby://localhost:1527/db"/>
<property name="javax.persistence.jdbc.user"” value="app"/>
<property name="javax.persistence.jdbc.password” value="app”/>

</properties>

</persistence-unit=

</persistence>
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JP-QL

Java Persistence Query Language

http://www.objectdb.com/javaljpa/query
http://www.tutorialspoint.com/de/jpa/jpa_jpqgl.htm
https://en.wikibooks.org/wiki/Java_Persistence/JPQL

https://wiki.eclipse.org/EclipseLink/UserGuide/JPA/Basic_JPA_ Development/Querying/JPQL
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http://www.objectdb.com/java/jpa/query
http://www.tutorialspoint.com/de/jpa/jpa_jpql.htm
https://en.wikibooks.org/wiki/Java_Persistence/JPQL

Einsatzgebiet
* |st SQL nachempfunden

e Dient zum

* Lesen (READ) von Datensatzen: SELECT Query
 Andern (UPDATE): UPDATE Query
* Loschen (DELETE): DELETE Query

von Datensatzen.

* Arten:

* Query: Select-Statement direkt im Aufruf
 NamedQuery: Benannte Query

* NativeQuery: Natives SQL in der Query
 NamedNativeQuery
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Daten

Vehicle[] vehicleArray = {
new Vehicle("Opel"”, "Commodore"),
new Vehicle("Opel"”, "Kadett"),
new Vehicle("VW", "Kafer"),
new Vehicle("BMW", "3"),
new Vehicle("BMW", "5"),
new Vehicle("BMwW", "7"),
new Vehicle("Ford", "Taunus"),
new Vehicle("Ford", "Granada"),
new Vehicle("Ford", "Capri"),
new Vehicle("Ford", "Cortina"),
new Vehicle("NSU", "Prinz")

+i
. . 4 4 11rows P B (¥} + - @Aum-{nmmltv - ] it
for (Vehicle v : vehicleArray) { @ <Filter criteria>
em.persist(v); fio - BRAND ] TvPE
} 1 2 Opel Commodore
2 3 Opel Kadett
34 W Kafer
4 5 BMW 3
5 6 BMW 5
6 7 BMW 7
7 B Ford Taunus
8 9 Ford Granada
9 18 Ford Capri
18 11 Ford Cortina
11 12 NSU Prinz
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Dynamic Query mit Query und
TypedQuery

Query query = em

.createQuery("select v from Vehicle v");
List<Vehicle> vehicles = query.getResultList();
System.out.println(vehicles);

17:28:50,162 INFO [stdout] (ServerService Thread Pool = 128) [Opel Commodore, Opel Kadett, W Kifer, BMW 3,
B¥W 5, BMW 7, Ford Taunus, Ford Granada, Ford Capri, Ford Cortina, NSU Prinz]

TypedQuery<Vehicle> query = em
.createQuery(“select v from Vehicle v", Vehicle.class);
® List<Vehicle> vehicles = query.getResultList();
System.out.println{vehicles);

17:17:21,004 INFO [stdout] (ServerService Thread Pool - 115) [Opel Commodore, Opel Kadett, W Kifer, BMW 3,
BMW 5, BMW 7, Ford Taunus, Ford Granada, Ford Capri, Ford Cortina, NSU Prinz]
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NamedQuery — Definition in Entity

@Entity
@amedQueries({
@lamedQuery(name = "Vehicle. findAll", query = "select v from Vehicle v"),
@lamedQuery({name = "Vehicle. findByBrand",
query = "select v from Vehicle v where v.brand like :BRAND"),
@lamedQuery(name = "Vehicle. findByBrandAndType",

query = "select v from Vehicle v where v.brand like 71 and v.type like 72")
}
public class Vehicle implements Serializable {

@Id @GeneratedValue(strategy = GenerationType.IDENTITY)
private Long id;

private String brand;
private String type;

public Vehicle() {...}
public Vehicle(String brand, String type) {...}
Getter and Setter

@0verride
public String toString() { return brand + " " + type; }
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NamedQuery - Aufruf

TypedQuery<Vehicle> query = em

.createNamedQuery(“Vehicle. findAll", Vehicle.class);
List<Vehicle> vehicles = query.getResultList();
System.out.printin(vehicles);

'17:45:29,015 INFO [stdout] (ServerService Thread Pool -- 128) [Opel Commodore, Opel Kadett, W Kafer, BMW 3,
BMW 5, BMW 7, Ford Taunus, Ford Granada, Ford Capri, Ford Cortina, NSU Prinz]
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NamedQuery mit Named Parameter

TypedQuery<Vehicle> query = em
.createNamedQuery("Vehicle. findByBrand”, Vehicle.class)
.setParameter("BRAND","Ford"):
List<Vehicle> vehicles = query.getResultlList();
System.out.println{vehicles);

17:48:25,97 INFO [stdout] (ServerService Thread Pool == 132) [Ford Taunus, Ford Granada, Ford Capri, Ford
Cortina]
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NamedQuery mit Positional
Parameters

TypedQuery<Vehicle> query = em
.createNamedQuery("Vehicle. findByBrandAndType"
, Vehicle.class)
.setParameter(1l,"Ford")
.setParameter(2,"Cortina");
List<Vehicle> vehicles = query.getResultList();
System.out.println(vehicles);

17:51:16,958 INFO [stdout] (ServerService Thread Pool = 137) [Ford Cortina]
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NativeQuery (NamedNativeQuery)

String sql = "SELECT id, brand, type FROM vehicle WHERE brand LIKE ?1 and type LIKE ?72";

Query query = em
.createNativeQuery(sql,Vehicle.class) o
.setParameter(1,"Ford") Alle Spalten der Tabelle werden in eine Liste

.setParameter(2,"Cortina"); mit Vehicle Objekten geladen
List{UEhicle}IUEhicles = queryJgetResultList()
ystem.out.println("Native Query: = + |vehicles.ge Ltostringl));

String sql = "SELECT id, brand, type FROM vehicle WHERE brand LIKE ?1 and type LIKE 72";

Query query = em

. teNati 1,Vehicle.cla in ei
.gzgara:é:ﬁ?gfﬁgiig"} ehicle. class) Alle Spalten der Tabelle werden in ein

.setParameter(2,"Cortina"); Vehicle Objekt geladen

Vehicle vehicle = (Vehicle) query.getSingleResult()];
yStem.out.print Nl "Native guery 3: =« + Venicle);

String sgl = "SELECT brand, type FROM vehicle WHERE brand LIKE 71 and type LIKE 72";
Query query = em

.createNativeQuery(sqgl) _ o
.setParameter(1,"For Nur gewisse Spalten der Tabelle werden in ein
.setParameter(2,"Cortina"): Objekt-Array geladen

List<Object[]> result|= querylaetResultList();

System.out.printn| Native Query: " +|result.get + " " 4 result.get(@)[1]);

10:39:03,041 INFO [stdout] (ServerService Thread Pool —— 9@) Native Duery:-Furd Cortina
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Aggregationen
|TypedQuery<Long>| query = eﬂ.createﬂueryl:ISELECT COUNT(v) FROM Vehicle v"]Long.class);
ong no0fvehicles = query.getSingleResuTt(); -

System.out.println("Anzahl Fahrzeuge (TypedQuery): " + noOfVehicles);

11:11:54,473 INFO [stdout] (ServerService Thread Pool — 155) Anzahl Fahrzeuge (TypedQuery): 11

Query query = em[createNativeQuery("SELECT COUNT(*) FROM vehicle");
Integer noOfVehicles = (Integer) query.getSingleResult();
System.owut.println("Anzahl Fahrzeuge (NativeQuery): " + noOfVehicles);

11:11:54,477 INFO [stdout] (ServerService Thread Pool — 155) Anzahl Fahrzeuge (NativeQuery): 11
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Beziehungen
zwischen Entitaten




Vererbung

* Eine Vererbungshierarchie soll

persistiert werden
* Hier gibt es drei Strategien:

Kfz

+brand: String
+type: String

T

— JOINED

Pkw

Lkw

+isCabrio: boolean
+numSeats: int

+maxLload: int

—  SINGLE TABLE
— TABLE PER CLASS

BEntity
@Table(name="7Jpadenc_kfz")
@Inheritance(strategy=InheritanceType.[JOINED)
@NamedQueries (4 1]
@NamedQuery(name="Kfz. FindAT1", | [ISINGLE_TABLE = InheritanceType
query="5>elect k FRO ] TABLE_PER_CLASS InheritanceType
@NamedQuery(name="Efz. f1ndByEral@f class
query="5elect k FROM Etz k WHERE k.brand LIKE :brand™)
T

o

@Sequencelenerator{name="FKfz2qg
pubTic abstract class Kfz implements Serializable {

. SequenceName="JFADEMO_KFZ_&

¥



InheritanceType.SINGLE_TABLE

@Entity

@Inheritance(strategy=InheritanceType.SINGLE_ TABLE)

@Table(name="jpademo_kiz")
public abstract class Kfz implements Serializable {
@ld
private Long id;
private String brand;
private String type;

@Entity
@Table(name="jpademo_pkw")
public class Pkw extends Kfz implements Serializable {

private boolean isCabrio; : P s L
private int seats; R EETE
Es wird eine Tabelle mit allen MeE . varcHaRe (oo vTE)
o .o .o o MAXLOAD MUMEER {10
Attributen fiir samtliche Klassen ISCABRIO  NUMEBER (1)
. . . . MUMSEATS  MUMEER (10)
angelegt (mit Diskriminator DTYPE) [ s cooreees
= SYS_CO07VEER]




InheritanceType.TABLE _PER_CLASS

@Entity
@Inheritance(strategy=Inheritance Type. TABLE_PER_CLASS)
@Table(name="jpademo_kfz")
public abstract class Kfz implements Serializable {

@ld

private Long id;

private String brand;

private String type;

@Entity
@Table(name="jpademo_pkw")
public class Pkw extends Kfz implements

PADEMO_PKW

o HUMEBER (13)
private boolean isCabrio; ISCABRIO  NUMBER (1)
. . BRAMD WARCHARZ (255 BYTE)
private int seats; TYPE VARCHAR2 (255 BYTE)
o ° MUMSEATS  MUMEBER (10)
Es wird je konkreter Klasse -
. . JPADEMO_LKW
eine Tabelle mit allen Attributen [ v NUMBER (1)
BRAMD VARCHARZ (255 BYTE)

MAXLOAD MUMEBER (10)
TYPE VARCHARZ (255 BYTE) v

der Klasse angelegt




InheritanceType.JOINED

@Entity

@Inheritance(strategy=Inheritance Type.JOINED)
@Table(name="jpademo_Kkfz")

public abstract class Kfz implements Serializable {

@Id . . . ..
orivate Long id: Die Attribute der Basisklasse 1n einer
private String brand; Tabelle und je eine Tabelle pro
private String type; abgeleiteter Klasse (mit

@Entity Diskriminator DTYPE)

@Table(name="jpademo_pkw") e

public class Pkw extends Kfz " Drvee nyfﬁiélfgl BYTE)

implements Serializable { TP VARCHARZ GSSEYTEH
private boolean isCabrio; T
private int seats;
A A
JPADEMO _PKW JPADEMO _LKW

PF* 1D MNUMEBER (19) FF* 1D MNUMBER (19)
ISCABRIO MNUMEER (1) MAXLOAD NUMBER (107 v
MNUMSEATS  NUMBER (10} =




Diskriminator

JPADEMO_KF 2 " Dies ist ein Beispiel fir )
Fl L Il |hﬂﬁD {'1'::2} .
DTYPE VARCHARZ (31 BYTE) C t
I'mwu Y A i ) S W S b b Onven IOn Over
TYPE VARCHARZ (255 BYTE) . . (
MAXLOAD MUMBER (10 C f g t
ISCAERIO MUMEER (1) N On I u ra Ion
MUMSEATS  MNUMEBER (10)

# KFZ_ID KFZ BRAND | KFZ TYPE |KFZ REG_ID
1 1|Pkw BMW X3 1
2 2 |Lkw Opel Blitz <NULL >

e |at. discriminare = trennen, scheiden

 Der Persistence Provider kann so unterscheiden, zu
welcher Klasse die Zeile gehort

* Mit der Annotation @DiskriminatorValue kann fur

jede Tabelle ein eigener Wert (anstelle des
Klassennamens vergeben werden.

thomas w. stuetz




Zugriff auf den Diskriminator

@Entity

@Inheritance(strategy = InheritanceType.JOINED)
@DiscriminatorColumn

public abstract class Kfz {

@Id

@GeneratedValue(strategy = GenerationType.IDENTITY)
private

Long id;

private String brand;

@Column(name = "DTYPE", insertable = false, updatable = false)
private String dType;

Um auf den Diskriminator (-Wert) zugreifen zu

konnen, verwendet man ein schreibgeschiitztes
Attribut

thomas w. stuetz




Beziehungen zw. Tabellen (Joins)

* 3 Arten (Multiplizitat / Kardinalitat)
- 11
- 1:n
— n:m (assoziative Tabelle notwendig)
* Moglichkeiten zur Navigation im Klassenmodell

_ Un|d|rekt|0na| Classl }Classz Classl ¢ Class2

— Bidirektional |[classil.  J[class2

* Ausgestaltung im Datenmodell
—  Mit assoziativer Tabelle (1:n, n:m)

— Ohne assoziative Tabelle (nur bei 1:1 und 1:n
moglich)

thomas w. stuetz




1:n unidirektional, ohne assoz. Tabelle — Var. 1

Kfz

+brand: 5tring >
+type: 5tring
+registrations: List<Registration-

Registration

+firstName: 5tring
+lastName: String

KFZ REGISTRATION
P =D MUMEER. (1 9) F =D MUMEER (10}
DTYPE  VARCHARZ (31 BYTE 4 — — —<7 LASTNAME WARCHARZ (255 BYTE
BRAND  WVARCHARZ (255 BYTE FIRSTNAME  WARCHARZ (255 BEYTE
TYPE WVARCHARZ (255 BYTE v F o KFZ_ID MUMEER (19) v
@Entity @Entity
|weitere Annotationen ...| lweitere Annotationen ...
public abstract class Kfz inplemnents Serializable { public class Registration inplements Serializable {
ald static final Tong serialVersionUID = 1;
@GenaratedValue(strategy=GenarationType. SEQUENCE, generato @Id
private Long 1d; @GeneratedValue(generator = "registrationSeq”)
private String brand; private int 1d;
private String type; — private String firsthane;
@0neToMany (cascade=CascadeType.ALL) private String lastNane;
@JoinColumn{name="kfz_1d")

private List<Registrations registrations;

Durch JoinColumn gibt es keine assoziative Tabelle
CascadeType.ALL wandelt die Beziechung (Assoziation) in eine
Komposition um (existenzabhingig)



1:n unidirektional, ohne assoz. Tabelle — Var. 2

Kfz Registration
- - +firstName: String
+hram.1. Stfl“g < +lastName: String
+type: 5tring skfz: Kfz
KFZ REGISTRATION
F =10 MUMBER (19) P > 1D MUMEER (10}
DTYPE  WARCHARZ (31 BYTE 4 — — — —] LASTHNAME WARCHARZ (255 BYTE
ERAND WARCHARZ (255 BYTE FIRSTNAME  VARCHARZ (255 BYTE
TYPE VARCHARZ (255 BYTE v F KRZ_ID MLUMEBER (159) L 4
@Entity . @Entity
lweitere Annotationen ... | [weitere Annotationen ... |
public abstract class Kfz implements Serializable { public class Registration implements Serializable {
@Id static final long serialVersionlID = 1;
@CeneratedValus(strateqy=GenaerationType. SEQUENCE, generat ald
private Long 1d; @Generatedﬁa]ue(gen%}atnr = "registrationSeq")
private String brand; private int 1id;

private String firsthane;
private String lasthane;
@anyTalne

private Kfz kfz;

private String type;

thomas w. stuetz




1:n unidirektional, mit assoz. Tabelle — Var. 1

Kfz

+brand: 5tring >
+type: 5tring
+registrations: List<Registration=

Registration

+firstName: 5tring
+lastName: String

KFZ
P D NUMBER (19) KFZ_REGISTRATION REGISTRATION
i vancians pee PP LD NUMBER (15) [ —#p = ID NUMEER (10)
e HARCHAREZSSETTB PF * REGISTRATIONS_ID  NUMEER (10) LASTNAME ~ VARCHARZ (255 EYTE
‘ By FIRSTNAME  VARCHARZ (255 BYTE W
@Entity | @Entity
[weltere Annatationen ...| [weitere Annotationen ...]
public abstract class Kfz 1nplements Serializable { public class Registration inplements Serializable {
ald . static final long serialVersionlID = 1;
@CeneratedValue(strategy=tenerationType. SEQUENCE, generators aId

private Long 1d;

private String brand;

private String type;
@DneTuMany[cascade=CascadeType.ALL)
private List<Registration> registrations;

@CeneratedValue(generator = "registrationseq”)
private int 1id;

private String firstName;

private String lasthane;

Anstelle von Lists konnen auch Sets oder Bags vorteilhaft sein

thomas w. stuetz




1:n bidirektional, mit assoz. Tabelle

Kfz Registration
+brand: 5tring < }+fir5tﬂame: 5tring
+type: 5tring +lastMame: String
+registrations: List<RBegistration= +kfz: Kfz
<] KFZ_REGISTRATION
PF * KFZ_ID NUMBER. (13}
PF * REGISTRATIONS_ID  NUMBER (10) v
W
KFZ REGISTRATION
P D NUMBER. (13} :_ ___________ < NUMEER (10)
DTYPE  VARCHARZ (31 BYTE LASTNAME ~ VARCHARZ (255 EYTE)
BRAND  VARCHARZ (255 BYTE FIRSTNAME ~ VARCHARZ (255 BYTE
TYPE  VARCHARZ 255 BYTE F o KFZID NUMEER 19} v
@Entity | @EnTity
|weitere Annotationen ... | |we1tere Annotationen ...|
public abstract class Kfz inplements Serializable { public class Registration implenents Serializable {
@ld static final long serialVersionlID = 1;
@CeneratedValue(strategy=GenerationType. SEQUENCE, generator="f @Id
private Long 1d; @GeneratedValue(generator = "registrationseq”)
private String brand; private int id;
private String type; private String firsthane;
@0neToMany (cascade=CascadelType.ALL) private String lasthame;
private List<Registration> registrations; @anyTolne

private kKfz kfz;

thomas w. stuetz




1:n bidirektional, ohne assoz. Tabelle

Kfz Registration
+brand: 5tring < > +TirstName: 5tring
+type: 5tring +lastMame: 5tring
+registrations: List<Registration= +kfz: Kfz
KFZ REGISTRATION
P> 1D MUMEER (19) F * 1D MUMEER. (10)
DTYPE  WVARCHARZ (31 BYTE - — -!E: LASTNAME WARCHARZ (255 BYTE
BRAND WVARCHARZ (255 BYTHE FIRSTMNAME  WARCHARZ (255 BYTE
TYFE WARCHARZ (255 BYTE F KFZ_ID MUMEER. (19) v
@Entity @Entity |
[weitere Annotationen ... |weitere Annotationen ...|
public abstract class Kfz implements Serializable { public class Registration inplements Serializable {
ard static final long seriallersionlID = 1;
@CeneratedValue(strategy=CenarationType. SEQUENCE, generato erd
private Long 1d; @GeneratedValue(generator = "registrationseq’)
private String brand; private int d;
orivate String tyne: private string Tirsthane;
@0neTaMany (nappedBy= ,cascade=CascadeType.ALL) pravate string fasthans;

private List<Registration> registrations;

@anyTalne
private Kfz kfz;

Mit @JoinColumn(name="kfz 1d", nullable=false) in der Klasse
Registration kann verhindert werden, dass es eine Registration

ohne Kfz gibt.



Troubleshooting — Immer Logs kontrollieren

[EL Fine]: Connection(1943219781 ) CREATE TABLE jpademo_kfz_JPADEMO_REGISTRATION (Kfz_ID NUMBER(19) NOT NULL, registra
[EL Fine]: SELECT 1 FROM DUAL

[EL Warning]: Exception [Eclipselink-4002] (Eclipse Persistence Services - 2.0.0.v20091127-r5931): org.eclipse.persisten
Internal Exception:]java.sql.SQLSyntaxErrorException: ORA-00972: 1dentifier 15 too Tong

1

L

Error Code: 972

943219781 )-FALTER TABLE jpademo_kfz_JPADEMO_RECISTRATION ADD CONSTRAINT jpdmkfzJPDMRCGSTRATIONrgstrinsD FDREIGW KEY

M DUAL
[Eclipselink-4002] (Eclipse Persistence Services - 2.0.0.v20091127-r5931): org.eclipse.persistence.exceptions.Dat

a.sq).S0LSyntaxErrorException: ORA-00972: 1dentifier 1s too long

mo_kfz_JPADEMO_RECISTRATION ADD CONSTRAINT jpdmkfzJPDMRGSTRATIONrgstrtnsD FOREIGN KEY (registrations_ID) REFERENCE

thomas w. stuetz
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