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Java Persistence in EE-Anwendungen

* Basics:
* META-INF/persistence.xml referenziert Datasource

<persistence ..>
<persistence-unit name="conference">

<jta-data-source>datasource/conference</jta-data-source>

4

* EntityManager-Bereitstellung per Injektion

EntityManager entityManager;

@PersistenceContext(unitName = "conference")y
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Java Persistence in EE-Anwendungen

* The CDI way- public class EntityManagerProducer {
@PersistenceContext(unitName = "conference")
@Produces
EntityManager entityManager;
4
public class PersonRepository {
@Inject
EntityManager entityManager; public class ProjektRepository {
@Inject
EntityManager entityManager;
/4

public class FirmaRepository ¢
@Inject
EntityManager entityManager;
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Entity Manager Lifecycle

* EM-Lebensdauer <> Entity-Management-Zeit
* Entities werden detached
* Nachladen von Lazy-Werten etc. nicht mehr maglich

l

alle evtl. bendtigten Werte miissen geladen sein

* Remote-Anwendung (Swing, Java FX, ... per Remoting, REST, ...)
* Entities im Client sind stets detached

* Web-Anwendung (JSF, ...)

» Render-Phase, Folgerequests?
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Entity Manager Lifecycle

<h:dataTable value="#{personModel .personen}" var="person">

<h:.. value="#{persgn.hobbies}" />

LazylLoad
Exception

@Entity

public class Person {
@ElementCollection(fetch = FetchType.LAZY)
private List<String> hobbies;

@Model
public class PersonModel {
public List<Person> getPersonen() {
.. personRepository.findAll() ..
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Entity Manager Lifecycle

* EM-Optionen:
* Transaction-scoped
 (Extended)*

* Application-managed verschiedene

Kombinationen
e Patterns moglich

* Eager Loading
* Open Entity Manager in View
 Conversational Entity Manager

*nur Stateful EJBS — nicht weiter betrachtet
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Transaction-scoped Entity Manager

e Standard fir container-managed Entity Manager

@Transactional

@Inject

public class PersonRepository {
EntityManager entityManager;

public void persist(Person entity) { .. }
public List<Person> findAll() { .. }

4

public class EntityManagerProducer {
@PersistenceContext(unitName = "conference")
@Produces
EntityManager entityManager;

4
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Transaction-scoped Entity Manager

e Start: Erste Nutzung des EM in einer TX
* Ende: TX-Ende =» alle Entities werden detached

e TX-Steuerung
 per CDI Interceptor @Transactional
* per EJB
* mittels UserTransaction

* haufig fiir (Teil-)Geschaftsprozesse
(nur fiir CRUD wére ein Antipattern)
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Transaction-scoped Entity Manager

View

Model

Service

<h:dataTable value="#{personModel.personen}" ..>
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<h:.. value="#{person.hobbies}" /> e
7
1 S
@Model £§
public class PersonModel { B}
public List<Person> getPersonen() { I,
.. personRepository.findAll() ..
l 4
@Transactional
public class PersonRepository {
public List<Person> findAll() { .. } 53
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gy}
-
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Transaction-scoped Entity Manager

* Eager Loading notig

* deklarativ @ElementCollection(fetch = FetchType.EAGER)
private List<String> hobbies;

 oder mittels Load Graph

@Entity
@NamedEntityGraph(name = "Person.TelAndHobbies",
attributeNodes = { @NamedAttributeNode("telefonNummern"),
@NamedAttributeNode("hobbies") })

public class Person

Map<String, Object> prop = new HashMap<>();

prop.put("javax.persistence.loadgraph",
entityManager.getEntityGraph("Person.TelAndHobbies"));

Person person = entityManager.find(Person.class, id, prop);
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Transaction-scoped Entity Manager

* Code Browsing:

Personenverwaltung mit detached Entities

r@er; P

ction:

java - JBoss Developer Studio

File Edit Source Refactor Navigate Search Project Run Window Help

b [ java-perstence-in-action-attached [JavaPersistencelnAction/tr
4 [ java-perstence-in-action-detached [JavaP ersistenceln/ction/ir
4 (% sre/main/java
4 3 degedoplan.bezntrial jpia.entity
b [1) Adressejava 148 19.101218:11 dw
¢ [1) Personjava 165 2310121014 duw
b 3 de.gedoplan.beantrial,jpia interceptor
4 {3 de.gedoplan.beantrial jpia.model
& [1) PersonModeljava 165 23.10.1210:14 dw
4 {3 de.gedoplan.beantrial jpie.producer
i [1) EntityManagerProducerjava 161 211012 14:34 dw
4 {3 de.gedoplan.beantrial jpia.repository
i [1) PersonRepositoryjava 165 231012 10:14 dw
b 3 de.gedoplan.beantrial jpia service
b 3 degedoplan.beantrial,pia util
¢ # degedoplan.beantrial, lidati
b 3 de.gedoplan.beantrialpia validation.validator
b 3 de.gedoplan.beantrialjpia webfilter
b [ src/main/resources

onstraint

[mi 2 BrO-Q- Q- WO PAET G- n @ 5 (BT 0ava ] . 1Boss

[ I AR S I SRR =

[% Package Explorer I E\v ~ B[ [1) Personjava 32 " [J] PersonModeljava )m personListxhtrml )”z =8
1 |E7 java-perstence-in-action [JavaPersistencelnAction/trunk] = package de.gedoplan.beantrial.jpia.entity; -

& import de.gedoplan.baselibs.persistence.entity.GeneratedIntegerIdentity;[] E
7/ TALKABOUT D1) Person ist einfache Entity, hat aber zwei Lazy-Attribute
Sy
* Entity-Klasse fir Personen
* @author dw
*/

(@Entity(name = "Person”)

{BAccess (AccessType. FIELD)

@Table(name - Person.TABLE_NAME)

public class Person extends GeneratedIntegerIdentity implements Comparable<p
s e

= Name der Haupt-Tabelle.
*/

public static final String TABLE NAME = "IPTA_PERSON"
e

* Name der Tabelle fur Telefonnummern.
>/

(& srcftest/java < il ] D
t = S
. § T;f:fﬂ'f“’“fe:" e . (] Pmb\emsf@ deoc[@ Declaration fna Progress fa Search fE Console &% ﬁ,Taskﬂ 8
.
- = v ||ps 12 log Bl E-ri-

s Servers 2 B E@FO sy mE~ =0

<% GlassFish 31.2 at localhost [Started, Synchronized]
(% jave-perstence-in-action-detached [Synchronized]
[ GlassFish Management
5 Filesets
[¥] XML Configuration
£ 1Boss 71 @ localhost [Stopped]

Unique index or primary key violation: “PRIMARY_KEY_7 ON PUBLIC.SEQUENCE(SEQ NAME) a
INSERT INTO SEQUENCE(SEQ NAME, SEQ COUNT) values (‘IntegerIdGenerator®, 8) [23691-

INFO: Mojarra 2.1.6 (SNAPSHOT 20111206) fur Kontext '/java-perstence-in-action-det

INFO: Monitoring jndi:/server/java-perstence-in-action-detached/HEB-INF/faces-conf
INFO: WEB@67L: Loading application [java-perstence-in-action-detached] at [/java-p

) java-perstence-in-action

(github.

com/dirkweil/javaPersistencelInAction)
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Transaction-scoped Entity Manager

* Alternative: Transaction per Request
* mittels Servlet Filter
* mittels JSF Phase Listener

View

Model

<h:dataTable value="#{personModel .personen}" ..>

<h:.. value="#{person.hobbies}" />

l /4
@Model
public class PersonModel {
public List<Person> getPersonen() {
.. personRepository.findAll() ..
4

l
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Transaction-scoped Entity Manager

e Einfaches Verfahren

* Eager Loading
e ist aufwandig
 hebelt Lazy-Optimierungen aus

* TX per Request
* durchbricht 'normale’ Architektur
* nicht fir Multi-Request-Falle geeignet
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Application-managed Entity Manager

* Nutzung von EntityManagerFactory
* Lifecycle wird von Anwendung bestimmt

public class EntityManagerProducer {
@PersistenceUnit(unitName = "conference")
EntityManagerFactory entityManagerFactory;

@Produces
public EntityManager createEntityManager() {

return this.entityManagerFactory.createEntityManager();
}

public void closeEntityManager(@Disposes @Any EntityManager em) {
if (em.isOpen())
em.close();
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Application-managed Entity Manager

* persist, merge, remove auch ohne TX erlaubt
* Anderungen werden erst durch Commit abgelegt
* Entity Manager nicht automatisch TX-gebunden

@Transactional
public void saveAll() {
this.entityManager.joinTransaction();

}
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Request-scoped Entity Manager

* ~ Open Entity Manager in View

@Produces
@RequestScoped
public EntityManager createEntityManager() {

View <h:dataTable value="#{personModel.personen}" ..>
<h:.. value="#{person.hobbies}" />
Model @Model

public class PersonModel {
public List<Person> getPersonen() {
.. personRepository.findAll() ..

}
Service @Transactional

public class PersonRepository {
public void saveAll() { .. }

Entity Manager
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Conversation-scoped Entity Manager

 Conversational @Produces
- @ConversationScoped
Entlty Manager public EntityManager createEntityManager() {

Request 1 S
LI

Request 2

Conversation.begin()

Request 3

EM

Request 4

Conversation.end()
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Conversation-scoped Entity Manager

* ABER:

» Conversation Scope ist passivating
» Objekte in thm missen serialisierbar sein
« EntityManager nicht Serializable

* Abhilfe: Serializable-Wrapper
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Conversation-scoped Entity Manager

* Serializable-Wrapper:

@Produces
@ConversationScoped
public EntityManager createEntityManager() {
EntityManager em = entityManagerFactory.createEntityManager();

if (!(em instanceof Serializable)) {
ClassLoader loader = em.getClass().getClassLoader();
Class<?>[] ifs = { EntityManager.class, Serializable.class };
EMInvocationHandler handler = new EMInvocationHandler(em);
em = (EntityManager) Proxy.newProxyInstance(loader, if, handler);

}

return em;

}
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Conversation-scoped Entity Manager

* Serializable-Wrapper:

class EMInvocationHandler implements InvocationHandler, Serializable {
private transient EntityManager em;

public EntityManagerInvocationHandler(EntityManager em) {
this.em = em;

}

public Object invoke(Object proxy, Method method, Object[] args)
throws Throwable {
if (this.entityManager == null)
throw new IllegalStateException("EntityManager is null");

return method.invoke(this.em, args);

}
}
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Conversation-scoped Entity Manager

* Serializable-Wrapper:
* Prinzip Hoffnung:
Wahrscheinlich keine Passivierung;
wenn doch, ordentliche Fehlermeldung.

* Ungeeignet flr Replikation
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Conversation

-scoped Entity M

* Code Browsing:
Personenverwaltung

anager

mit attached Entities

@ Java - java-p ction-detached/src/

java - 1Boss Developer Studio

i

[

H-0 %%~
M KR Z

R

File Edit Source Refactor Mavigate Search Project Run Window Help

- C

-}

d-lvmoyn = [

[# Package Explorer £ =2l =

a8 \D Personjava &1 “_[J] PersonModeljava ]r@ persenListxhtml W 2]

» |l java-perstence-in-action [JavaPersistencelnAction/trunk]|
1 {4 java-perstence-in-action-attached [JavaP ersistencelniction /ir
4 [ java-perstence-in-action-detached [JavaPersistencelnAction/tr|
4 ([ stc/mainfjava
4 i degedoplan.beantrial jpia.entity
b (B} Adressejava108 1910121811 dw
b [f} Personjava 165 23.10.1210:14 dw
© & degedoplan.beantrial jpia.interceptor
4 i degedoplanbeantrialjpia.model
b [f} PersonMedeljava 165 231012 10:14 dw
4 degedoplanbeantrial jpia.producer
b [} EntityManagerProducerjava 161 21101214:34 du
4 i degedoplan.beantrial jpia.repository
o [} PersonRepository java 165 2310121014 dw
1 # degedoplan.beantrial jpiaservice
© & degedoplan.beantrial jpia.util
1 # degedoplan.beantrial jpia.validation.constraint
» & degedoplan.beantrial jpia.validation validator
1 # degedoplan.beantrial jpia.webilter
b (% src/main/resources
& sreftest/java
(% src/test/resources

o i IE Gurbam Likran: [lzaCE1 71

. n v

a package de.gedoplan.beantrial.jpia.entity;

@ import de.gedoplan.baselibs.persistence.entity.GeneratedIntegerIdEntity;[]

// TALKABOUT D1) Person ist einfache Entity, hat aber zwei Lazy-Attribute
o

= Entity-Klasse fiir Personen.
B

* @author dw
@Entity(name - "Person™)
@access(AccessType. FIELD)
@Table(name = Person.TASLE_NAME)
public class Person extends GeneratedIntegerIdEntity implements Comparable<P
{
o g

* Name der Haupt-Tabelle
*/

public static final String TABLE NAME

"IPIA_PERSON";
Jee

* Name der Tabelle fir Telefonnummern.
*/

ol i ]

2 Problems [ @ Javadoc (& Declaration | =3 Progress | 4 Search | B Console 2 i Tasks| = O
D 12 dog B EE| et B v 09~

4 Servers 5 I XN e

O | unique index or primary key violation: "PRIMARY_KEY_7 ON PUBLIC.SEQUENCE(SEQ_NAME) ~

“7 GlassFish 3.1.2 at localhost [Started, Synchronized]
(5 java-perstence-in-action-detached [Synchronized]
[ GlassFish Management
5 Filesets
[ XML Configuration
£4 JBoss71 @ localhost [Stopped]

INSERT INTO SEQUENCE(SEQ NAME, SEQ COUNT) values ('Integerldgenerator’, @) [23661-

INFO: Mojarra 2.1.6 (SNAPSHOT 26111286) fir Kontext '/java-perstence-in-action-det

INFO: Monitoring jndi:/server/java-perstence-in-action-detached/wEs-INF/faces-conf,
INFO: WEBB671: Loading application [java-perstence-in-action-detached] at [/java-p

java-perstence-in-action

(github.com/dirkweil/javaPersistenceInAction)
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SQL-Zugriffe im Beispiel

TX-scoped EM Conv-scoped EM

Anzeige aller Personen
SELECT ID, ... FROM PERSON dito

Auswahl einer Person zum Editieren

SELECT ID, ... FROM PERSON

WHERE (ID = ?)

SELECT TEL, ... FROM PERSON_TEL dito

WHERE (PERSON_TEL.Person_ID = ?) (Annahme: es werden zunichst
nur Tel.-Nr. benétigt)

SELECT HOBBY, ... FROM PERSON_HOBBY

WHERE (PERSON HOBBY.Person ID = ?)
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SQL-Zugriffe im Beispiel

TX-scoped EM Conv-scoped EM

Andern des Vornamens und Speichern der Person

SELECT ID, ... FROM PERSON
WHERE (ID = ?)

SELECT TEL, ... FROM PERSON TEL
WHERE (PERSON TEL.Person ID = ?)

SELECT HOBBY, ... FROM PERSON HOBBY

WHERE (PERSON HOBBY.Person ID = ?)

UPDATE PERSON SET VORNAME = ? dito
WHERE (ID = ?) (Annahme: nur Vorname
verandert)
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TX- oder Conversation-scoped?

* Transaction-scoped EM
v'einfaches Vorgehen
v'speichert nur das, was explizit libergeben wird

* Conversation-scoped EM
v'vermeidet Lazy-Load-Effekte im Web-Anwendungen
v'erzeugt weniger DB-Zugriffe

= speichert immer alle Anderungen

x bendtigt mehr Speicher
xfunktioniert nicht im Cluster oder fiir Remote-Clients
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JPA 2.1: Converter

* dConvert
* Explicit type [ value mapping
* replaces ,User Types” etc.
* generalizes @Enumerated, @Temporal

@Entity
public class Country

{

@Convert(converter = YesNoConverter.class)
private boolean expired;
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JPA 2.1: Converter

* AConverter
e declares converter
* can be auto-applied (autoApply = true)

@Converter
public class YesNoConverter implements AttributeConverter<Boolean, String> {
public String convertToDatabaseColumn(Boolean fieldValue) {
if (fieldvalue == null) return null;
return fieldvValue ? "Y" : "N";

}

public Boolean convertToEntityAttribute(String columnValue) {
if (columnvValue == null) return null;
return columnValue.equals("Y");
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JPA 2.1: JPQL & Criteria Query Enhancements

select p.name, count(b)
from Publisher p
left join p.books b
on b.bookType = BookType.PAPERBACK
group by p.name

* ON: Join filter

« TREAT: Downcast (includes filter)

select s from StoragelLocation s
where treat(s.product as Book).bookType = BookType.HARDCOVER

e FUNCTION: Call DB function

select ¢ from Customer c
where function('hasGoodCredit', c.balance, c.creditLimit)
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JPA 2.1: JPQL & Criteria Query
Enhancements

 Bulk Update/Delete for Criteria Query

CriteriaUpdate<Product> criteriaUpdate

= criteriaBuilder.createCriteriaUpdate(Product.class);
Root<Product> p = criteriaUpdate.from(Product.class);
Path<Number> price = p.get(Product_.price);
criteriaUpdate.set(price, criteriaBuilder.prod(price, 1.03));

entityManager.createQuery(criteriaUpdate).executeUpdate();

e Stored Procedure Queries

StoredProcedureQuery query
= entityManager.createStoredProcedureQuery("findMissingProducts");
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JPA 2.1: CDI Injection in Entity Listener

public class CountrylListener {
@Inject
private AuditService auditService;

@PreUpdate
public void preUpdate(Object entity) {
this.auditService.logUpdate(entity);

}

@Entity
@EntityListeners(CountryListener.class)
public class Country {
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JPA 2.1: DDL Handling

* Create and/or drop db tables
* Based on entity meta data (mapping)
* SQL script

 Data load script

<persistence .. >
<persistence-unit name="test">

<properties>

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

<property name="javax.persistence.schema-generation.create-script-source”
value="META-INF/create.sql" />

<property name="javax.persistence.schema-generation.create-source”
value="metadata-then-script" />

<property name="javax.persistence.sql-load-script-source”
value="META-INF/sqlLoad.sql" />
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JPA 2.1: DDL Handling

 Write create and/or drop scripts

Writer createWriter = ..; // File, String ..

Map<String, Object> properties = new HashMap<>();

properties.put("javax.persistence.schema-generation.scripts.action”,
"create");

properties.put("javax.persistence.schema-generation.scripts.create-target"”,
createlWriter);

Persistence.generateSchema("test", properties);
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JPA 2.1: Entity Graphs

 Declaration of lazy attributes to be loaded

@Entity
@NamedEntityGraph (name = "Publisher books",
attributeNodes = @NamedAttributeNode (value = "books")))

public class Publisher

{

@OneToMany (mappedBy = '"publisher", fetch = FetchType.LAZY)
private List<Book> books;

* find parameter or query hint
 fetchgraph: Fetch entity graph attributes only
* loadgraph: Fetch eager attributes also

TypedQuery<Publisher> query = entityManager.createQuery(..);
query.setHint ("javax.persistence.fetchgraph", "Publisher books") ;
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JPA 2.1 - Delta

* Dynamische Named Queries
Query per APl mit Namen versehen

* ConstructorResult fiir native Queries
ahnlich JPQL [ Criteria Query Constructor Expressions

* Unsynchronized Persistence Context
Injektion eines Entity Managers, der nicht TX-gebunden ist
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JPA 2.1 - Reicht das?

e Ja
* fir neue Anwendungen
* in 90%-+ der Falle

e Aber:

 Legacy Databases
» Performance
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JPA 2.1 - Reicht das?

* Legacy Databases

EclipseLink Hibernate

Optimistic Locking ohne Version v v
weitere Generatoren v v
Inheritance ohne Diskriminator v v
Column

Polymorphe Assoziationen v v
Custom CRUD SQL v v
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JPA 2.1 - Reicht das?

* Performance

EclipseLink Hibernate

R/O Entities

v

v

Index

Eager Load Tuning

Batch Fetching

Partitioning

Cascading Delete in DB

SN XNX

STSNTNXN X
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JPA 2.1 - Reicht das?

e \Wunschliste ist nicht leer
* Vieles bereits proprietar vorhanden
e Konnte im Standard sein!

.

e Standard weiter entwickeln
e \/ote!
* Engage!
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More

* http://www.gedoplan-it-training.de
* http://[www.gedoplan-it-consulting.de

* http://javaeeblog.wordpress.com/
* http:/[expertenkreisjava.blogspot.de/

« =1 dirk.weil@gedoplan.de lavaE“
o v @dirkwell

leicht gemacht

Java EE 6

Enterprise-Anwendungsentwicklung
leicht gemacht
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