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JPA — Java Persistence API

= Jedna se o API k systemu ORM

= ORM = Object — Relational Mapping

MU0j program - pouziva objekty
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Databaze
pouziva tabulky a zaznamy
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ORM - proc je to potreba?

= Objektoveé programovani rado pracuje s objekty

= EXistuji objektové databaze, ktere toto resi

— problém s vykonem
— problem se standardizaci

s Komercéni reseni véetsSinou zalozena na
RELACNICH DB

= Prima prace s DB napr. pomoci JDBC:
— je nepohodlna
— zvysuje chybovost
— shizuje prenositelnost kddu
— micha dve logickeé urovne
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ORM v Java EE

Do J2EE 1.4 existovaly specialni Entity Beans
— sada trid a rozhrani
— hodné konfiguracnich souboru
— znacne nepohodiné a slozité

— ale ...

— perzistence plné v kompetenci kontejneru
— resi transakce

— load balancing
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Je néeco lepsiho?

.. dno

Hibernate

- prislo s jednoduchym konfiguracnim XML
souborem, ktery mapuje POJO tridy na rel. DB

JPA

- jako moderngjSi reakce na Hibernate deéla
prakticky totez, pouziva anotace
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Zakladni myslenka

= Pouzivame klasické POJO objekty

= Automatické mapovani pomoci jmen
= Anotuji se pouze vyjimky

= Kontejner se postara o injekci zdroju
= V objektech funguje dedicnost
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Entity Manager

= Stara se o praci s entitami, pripojeni
= Ziskat ho muzeme bud injekci

@PersistenceContext(unitName="school persistence unit")
private EntityManager em;

//...nasleduje prace s €M

= Nebo pomoci factory

javax.persistence.EntityManager em);
em = javax.persistence.
Persistence.createEntityManagerFactory(
"school persistence unit ").createEntityManager();

//...néasleduje prace s €m o +
Webove apllka_ce 2 .

DCGI 7




Entity manager - konfigurace

= Konfigurace je ulozena v souboru persistence.xml

nazev PU
bude pouzit pri

in eCtlon 3.0rg/2001/XMLSchema-instance™
com/xmI/ns/pers|stence/per5|stence 1 0.xsd*>

<?xml version=""1.0"" encoding=""UTF-8"?>
<persistence version=""1.0" xmlns=""http://java.sun.com/xml/ns/persistée
xsi:schemalocation=""http://java.sun.com/xml/ns/persistence http://i

<persistence-unit name=""'school_persistence_unit" transaction-type="JTA"'>
<provider>oracle.toplink.essentials.PersistenceProvider</provider>

provider =
implementace

<jta-data-source>jdbc/school</jta-data-source>
<properties> JNDI jmeno

<property name=""toplink.ddl-generation" value=""drop-and-create-tables"'/> JPA
</properties>
</persistence-unit>
</persistence>

strategie generovani
datového Ulozisté

= Muze byt definovano vice PU v
jednom souboru

= Provider — implementace
- = ;Hlbernate Oracle Toplink, OpenJPA
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Entity Manager

persist(Object entity)
ulozi entitu do databaze
refresh(Object entity)
znovunacte z DB
merge(T entity)
pripoji objekt do perzistentniho kontextu
remove(Object entity)
smaze z databaze
find(Class<T>entityClass, Object primaryKey)
vyhleda typ T pomoci jeho primarniho klice
flush()
zapise do DB
create*Query(String sql, ...)
. gataz do db
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U kéZka kéd u | Zachazej s ni jako s

entitou
@Entity o o Klasicka POJO tfida
public class TeacherEntity implements Serializable {
private static final long serial\VersionUID = 1L; Entita potrebuje
@ld “identifikator

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

private String firstName; Vlastnosti a k nim
private String lastName; — gettery a settery
@OneToMany(mappedBy = )

' Kolekce jinych entit
(predstavuje relaci v
ERDB

private Collection Entity> students;

public Long getld() { returnid; }
public void setld(Long id) { this.id =id; } supervizovat vice
public String getFirstName() { return firstName; } 74k

Jeden ucitel maze

public void setFirstName(String firstName) {  this.firstName = firstName; }
public String getLastName() { return lastName; }
public void setLastName(String lastName) { this.lastName = lastName; }
public Collection<StudentEntity> getStudents() {

return students;

}

} Webové aplikace 2
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U kéZka kéw Session EJB

@Stateless —

public class SchoolSessionBean implements SchoolSessionBeanRemote,

SchoolSessionBeanLocal {

@PersistenceContext(unitName =

private EntityManager em;

Injekce EM

)

public StudentEntity addStudent(final String firstName, final String lastName) {

StudentEntity newStudent = new StudentEntity();
newStudent.setFirstName(firstName);
newStudent.setLastName(lastName);

em.persist(newStudent);
return newStudent;

Vyrobime
Nnovou instanci

— Nechame ji zapsat do

databaze

Webové aplikace 2
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Zivotni cyklus Entity

‘ does notexist ]*'l

FoJo construction
Chjectobj = new Qhject();

1. Database remove
ey
‘ } 2. i@PostRemove

1. EntityManager.persist{ob))
2. i@PrePersist
3. Database insert

4. @PostPersist 1. EntityManagerremoveiob])
2. i@PreRemaove
serialized to 3. Pending remaoval in datahase
another tier ¥
- |
‘ detached tmanaged _J l-‘ rermoved }
-
EntityManagermergeiab)) \_/4
1. Update query 1. EntityManager.refreshiob))
2. @PrelJpdate 2. @Postload
3. Datahase update
4. @PostUpdate 1. Entity public AP %

2 @P"E\HE‘WS aplikace 2

3. Database Updgte prevzato z http://download.oracle.com/docs/cd/B31017_53/
4 @PDS’[UFJUH’[& web.1013/b28221/undejbs003.htm



merge

= typicky priklad

Servlet EJB
Unmanaged Managed
= detached RMI

® O
@ —

= Servlet zméni nejakou vlastnost Entity, potom merge

Servlet EJB
Unmanaged . Managed
= detached RMI —— ‘

@0
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Ukazka kodu

@Stateless
public class SchoolSessionBean implements SchoolSessionBeanRemote,

SchoolSessionBeanLocal {

@PersistenceContext(unitName = "school persistence unit")
private EntityManager em);

public void setSupervisor(final StudentEntity student, final TeacherEntity supervisor) {

student.setSupervisor(supervisor);
em.merge(student);

¥
¥
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Entita

musi mit prazdny public nebo protected konstruktor
musi mit anotaci javax.persistence.Entity

nesmi byt final a ani jeji metody a promenné nesmi byt final
— to proto, ze kontejner ji jeSte obrabi pomoci dediCnosti

pokud bude serializovana (napr. RMI), musi implementovat
Interface Serializable

musi mit primarni klic @Id

anotovat Ize promeéenne tridy instance nebo jeji metody
— nelze to kombinovat

@Id @ld

@GeneratedValue(strategy = GenerationType. AUTO) @GeneratedValue(strategy = GenerationType.AUTO)
private Long id; public Long getld() {

return id;

eovélpiace
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Vztahy mezi entitami

Jedna se o klasicke relacneé databazove vztahy
1:N, 1:1, M:N

Vlastnik relace je vzdy ten, kdo u sebe drzi kliC

druhé entity,
napfr. 1:N

AN

Viastnik

u M:N muaze byt vlastnikem kterakoli strana
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Unidirectional a bidirectional

s U

nidirectional

— jen jedna strana (vlastnik) vi o té druhé

@ManyToOne ()

= B

Idirectional

— obe strany o sobé vzajemne vi

— jedna strana je vlastnikem

@ManyToOne ()

— druha o té druhé vi

@OneToMany(mappedBYy = “supervisor")

Priklad

public void setSupervisor(final StudentEntity
student, final TeacherEntity supervisor) {
student.setSupervisor(supervisor);
em.merge(student);
// pozor, toto ne!
/[supervisor.getStudents().add(student);
/lem.merge(supervisor);

}

Webové aplikace 2
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Priklad @ManyToMany

Subject Teacher

@Entity —| @Entity

public class SubjectEntity implements Serializable { public class TeacherEntity implements Serializable {
private static final long serial\ersionUID = 1L @ManyToMany(mappedBYy = “teachers")
@Id private List<SubjectEntity> subjectEntitys;
@GeneratedValue(strategy = GenerationType. AUTO) private static final long serial\ersionUID = 1L;
private Long id; @Id
private String name; @GeneratedValue(strategy = GenerationType. AUTO)

— Vlastnik private Long id; .

@ManyToMany — Informovany
private Collection<TeacherEntity> teachers; @ManyToMany(mappedBYy = "teachers")

private List<SubjectEntity> subjectEntitys;
public Long getld() { return id; }
public void setld(Long id) { this.id=id; } public Long getld() { return id; }

public void setld(Long id) { this.id =id; }

public Collection<TeacherEntity> getTeachers() { public Collection<StudentEntity> getStudents()
return teachers; } return students; }
public void setTeachers(Collection<TeacherEntity> public List<SubjectEntity> getSubjectEntitys() {
teachers) { this.teachers = teachers; } return subjectEntitys; }
¥ ¥
public void LinkTeacherSubject (SubjectEntity subject, TeacherEntity teacher){
subject.getTeachers().add(teacher);
+ em.merge(subject); \
il Provazani
-+
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Anotace - detall

Mnoho anotaci ma doplnkové parametry, jsou dosti logicke,
blizSi popis napfr. zde:

http://www.oracle.com/technoloqgy/products/ias/toplink/jpa/resources/toplink-jpa-annotations.html

@OneToMany(cascade “ALL”)

ALL - all cascading operations performed on the source entity are cascaded to the target of the
association.

MERGE - if the source entity is merged, the merge is cascaded to the target of the association.

PERSIST - if the source entity is persisted, the persist is cascaded to the target of the
association.

REFRESH - if the source entity is refreshed, the refresh is cascaded to the target of the
association.

REMOVE - if the source entity is removed, the target of the association is also removed.

@JoinColumn

name, referendedColumnName, unique, nullable, insertable, columnDefinition, table

@ Transient

polozky, které se nebudou mapovat do DB

Webové aplikace 2
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Anotace pokr.

= @GeneratedValue(strategy=
— Seguence — sekvence
— AUTO - JPA vybere nejlepsi strategii samo
— TABLE - bude se pouzivat pomocna tabulka, aby se zajistila jedine¢nost
— IDENTITY — jednoznacny identifikaror zajisti DB

= @LOB
— o0znacuje vlastnost, ktera se bude mapovat na BLOB

- : -
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Ukazka zpetného vygenerovani entity StudentEntity

@Entity
@Table(name = "STUDENTENTITY") -
@NamedQueries({

@NamedQuery(name = "Studententity.findAll", query = "SELECT s FROM Studententity s"),

@NamedQuery(name = "Studententity.findByld", query = "SELECT s FROM Studententity s WHERE s.id = :id"),

@NamedQuery(name = "Studententity.findByLastname", query = "SELECT s FROM Studententity s WHERE s.lastname =
‘lastname™),

@NamedQuery(name = "Studententity.findByFirstname", query = "SELECT s FROM Studententity s WHERE s.firstname =
-firstname™)})
public class Studententity implements Serializable {

private static final long serialVersionUID = 1L;

@ld

@Basic(optional = false)

@Column(name = "1D")

private Long id;

@Column(name = "LASTNAME"™)

private String lastname;

@Column(name = "FIRSTNAME")

private String firstname;

@JoinColumn(name = “"SUPERVISOR 1D, referencedColumnName = "'1D™)

@ManyToOne

private Teacherentity supervisorld;

public Studententity() { }
public Studententity(Long id) { this.id =id; }

public Long getld() { returnid; }

Webové aplikace 2 §
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Dedichost = ISA vztah

Logicka uroven

Clovék

« Jméno
* Pfijmeni

ISA

Zak

« Jméno
* Prijmeni
* Tfida
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Fyzicka uroven

Z4ak
SINGLE_TABLE « Jméno
vSe v jedné tabulce, rozliSujici - Pfijmeni
sloupec . T¥ida
- Je Zak
Clovék Z&k
TABLE_PER_CLASS « Jméno « Jméno
kazda entita ma vlastni - PFijmeni « PFijmeni
tabulku s celou sadou . TFida
atributd
Clovék Z&k
JOINED o ] « Jméno * id_clovek
hlavni tab. ma zakladni - Pijmenti . TFida

attrib., ostastni se s ni
spojuji (slabé entity)

Webové aplikace 2

22




Dedicnost — implementace v JPA

@Entity

@Inheritance(strategy=InheritanceType.SINGLE TABLE)
@DiscriminatorColumn(name="TEACHER TYPE", discriminatorType=DiscriminatorType.STRING,
length=4)

@DiscriminatorValue(value="FULL")

public class TeacherEntity implements Serializable {

@Entity
@DiscriminatorValue(value="PART")
public class PartTimeTeacherEntity extends TeacherEntity implements Serializable {

# ID | TEACHER_TYPE | LASTMAME | FIRSTMAME | PARTTIME
1 2 FLULL Brucoun Ales <NLILL >
2 3 PART Labuda Petr 0.5

Webové aplikace 2

(PAWLS ] | 23




Dotazovaci jazyk

= Jazyk velmi podobny SQL
= Java Persistence guery language

public Collection<TeacherEntity> findTeacherByLastName(final String lastName) {
return em.createQuery(
"SELECT t FROM TeacherEntity t WHERE t.lastName LIKE :paramName"")
setParameter(“‘paramfName™, lastName)
setMaxResults(10).getResultList();

- : e
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Named Query

pripravuji se pomoci anotace

@NamedQueries({
@NamedQuery(name = "Teacherentity.findAll", query = "SELECT t FROM Teacherentity t"),
@NamedQuery(name = "Teacherentity.findByld", query = "SELECT t FROM Teacherentity t WHERE t.id = :id"),
@NamedQuery(name = "Teacherentity.findByLastname™, query = "SELECT t FROM Teacherentity t WHERE
t.lastname = :lastname"),
@NamedQuery(name = "Teacherentity.findByFirstname", query = "SELECT t FROM Teacherentity t WHERE
t.firstname = :firstname™)})

pouziti

public Collection<TeacherEntity> findTeacherByFirstname(final String firstName){
return em.createNamedQuery(*'Teacherentity.findByFirstname")
SsetParameter(“‘firstname", firstName)
.getResultList();

- DCGI Webové aplikace 2
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