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Okono

You can share this PDF with anyone you feel could benefit from it, downloaded the latest version
from: jpa

It is an unofficial and free jpa ebook created for educational purposes. All the content is extracted
from Stack Overflow Documentation, which is written by many hardworking individuals at Stack
Overflow. It is neither affiliated with Stack Overflow nor official jpa.

The content is released under Creative Commons BY-SA, and the list of contributors to each
chapter are provided in the credits section at the end of this book. Images may be copyright of
their respective owners unless otherwise specified. All trademarks and registered trademarks are
the property of their respective company owners.

Use the content presented in this book at your own risk; it is not guaranteed to be correct nor
accurate, please send your feedback and corrections to info@zzzprojects.com
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rnaesa 1: Hauyano pab6oTtbl Cc jpa

3aMmedyaHus

JPA - 370 Java Persistence API, cneundorkaums, obpabaTbiBatolas cornoctaBfieHne o6 bekTos
Java 1 nx OTHOWEHWIA C PeNSLMOHHON 6a30i faHHbIX. TO Ha3biBaeTCs 06 bEKTHO-PENSLIMOHHbBIM
kapTorpadom (ORM). 310 anbTepHaTtmBa (Mn1 OononHeHune) Kk bonee HM3KoyposHesomy JDBC .
9710 Hanbonee NoNesHO Npv peann3aunn NOAxXona, OPUEHTUPOBAHHOIO Ha Java, 1 Korga
HeobX0OUMO COXPaHMUTb CNOXHble rpaduyeckne 06 bEeKThI.

JPA cama no cebe He siBnsieTcs peanuaauueii. 1ns aToro Bam NoHanobuTcs NOCTOSAHHbIN
nposangep (cM. lNMpumepsbl). Tekywmmmn peanmsaumsamm nocnenHero craHgapra JPA 2.1 asnsaioTtcs
EclipselLink (Takxe atanoHHas peanudauns gnsg JPA 2.1, 4To 03Ha4aeT «40oKasaTesibCTBO TOro,
4yTO cneundpukaums moxeT BbiTb peanmaoBaHa»); Hibernate n DataNucleus .

MeTapnaHHbIe

OTtobpaxeHne Mmexay obbekTamm Java n Tabnmuammn 6a3bl AaHHbIX ONPenenseTcs C NOMOLWbHO
MeTapaHHbIX coxpaHeHus . [MocTaswumk JPA ByneTt MCnonb3oBatb NHAOPMaLMIO MeTaAaHHbIX
HaCTONYMBOCTW ANS BbINONHEHNS NPaBMbHbBIX onepauunii ¢ 6a3ol gaHHbIX. JPA 06bl4HO
onpenenseTt MetajaHHble Yepes aHHoTauum B Knacce Java.

Apxutektypa 06 beKTHO-PENSALMNOHHON CYLLLHOCTH

ApXUTEKTYypa CyWHOCTN COCTOUT U3:

* lopuaunyeckue nuua

* edNHWULIbl NePCUCTEHTHOCTU

* KOHTEKCTbl MEePCUCTEHTHOCTU

* 3aB0OJbl-3aCTPONLUNKMN

* pykoBoAMTENN NoapasneneHuni

Bepcun
1,0 JSR-220 2006-11-06
2,0 JSR-317 2009-12-10
2,1 JSR-338 2013-05-22
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Examples

YcTaHOBKa unm HacTponka

TpeboBaHus K Knaccy

EclipseLink

LonxHbl 6bITb BKNtoYeHbl API Eclipselink n JPA. Mpumepbl 3aBucumocTeii Maven:

<dependencies>
<dependency>
<groupId>org.eclipse.persistence</groupld>
<artifactId>eclipselink</artifactId>
<version>2.6.3</version>
</dependency>
<dependency>
<groupId>org.eclipse.persistence</groupld>
<artifactId>javax.persistence</artifactId>
<version>2.1.1</version>
</dependency>
Kl== 5, ==>
</dependencies>

3NMoBaThb

TpebyeTcs cnswmin ctepxeHb. MNprumep 3aBucnmocT Maven:

<dependencies>
<dependency>
<!-- requires Java8! -->
<!-— as of 5.2, hibernate-entitymanager is merged into hibernate-core --—>

<groupId>org.hibernate</groupId>
<artifactId>hibernate-core</artifactId>
<version>5.2.1.Final</version>

</dependency>

<dependency>
<groupId>org.hibernate. javax.persistence</groupId>
<artifactId>hibernate-jpa-2.l-api</artifactId>
<version>1.0.0</version>

</dependency>

l== .., ==>

</dependencies>

DataNucleus

datanucleus-core, datanucleus-api-jpa n datanucleus-rdbms (npv ncnonb30BaHUM XpaHUINLL
HaHHbix PCYB ). MpuMep 3aBmucumocTn Maven:

<dependencies>
<dependency>
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<groupId>org.datanucleus</groupId>
<artifactId>datanucleus-core</artifactId>
<version>5.0.0-release</version>

</dependency>

<dependency>
<groupId>org.datanucleus</groupId>
<artifactId>datanucleus—api-jpa</artifactId>
<version>5.0.0-release</version>

</dependency>

<dependency>
<groupId>org.datanucleus</groupId>
<artifactId>datanucleus—-rdbms</artifactId>
<version>5.0.0-release</version>

</dependency>

<dependency>
<groupId>org.datanucleus</groupId>
<artifactId>javax.persistence</artifactId>
<version>2.1.2</version>

</dependency>

K== ., ==>

</dependencies>

LHetanu KoHdourypauum

JPA tpebyeT ncnonb3oBaHms gpaina persistence.xml , pacnonoXeHHOro B META-INF U3 KOPHS
CLASSPATH. 9T0T (haitn cooepXuT onpeneneHne OOCTYMNHbIX €AVHUL, BbIXXUBAEMOCTU, 13
KOTOpbIX MOXeT paboTatb JPA.

JPA [OMONHMTENBbHO NO3BONSET MCNONb30BaTh dpann KOHgUrypaumm conoctasneHms orm.xmi ,
Tak>Xe NOMELEHHbIN B META-TNF . DTOT (Paiin cONOCTaBNEHNS UCNONb3YEeTCa AN HACTPOMKKU TOro,
Kak Kfiaccbl CONOCTABASATCA C XPaHUNULILEM AaHHbIX, N SBNSETCHA anbTepHaTUBON /
OOMNOJIHEHMEM K UCMONb30BaHUIO aHHOTauMM Java B cammnx knaccax JPA.

MuHumManbHbIN NpuMep persistence.xml

Hibernate (n BcTpoeHHasa H2 DB)

<?xml version="1.0" encoding="UTF-8"?>
<persistence xmlns="http://java.sun.com/xml/ns/persistence"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="http://java.sun.com/xml/ns/persistence
http://java.sun.com/xml/ns/persistence/persistence_2_1.xsd"

version="2.1">

<persistence-unit name="persistenceUnit">
<provider>org.hibernate.ejb.HibernatePersistence</provider>

<class>my.application.entities.MyEntity</class>

<properties>
<property name="javax.persistence.jdbc.driver" value="org.h2.Driver" />
<property name="javax.persistence.jdbc.url" value="jdbc:h2:data/myDB.db" />
<property name="javax.persistence. jdbc.user" value="sa" />
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<!-- DDL change options —-—>
<property name="javax.persistence.schema-generation.database.action”" value="drop-and-

create"/>

<property name="hibernate.dialect" value="org.hibernate.dialect.H2Dialect"/>
<property name="hibernate.flushMode" value="FLUSH_AUTO" />
</properties>
</persistence-unit>
</persistence>

Eclipselink (n BcTpoeHHasa H2 DB)

<?xml version="1.0" encoding="UTF-8"?>
<persistence xmlns="http://java.sun.com/xml/ns/persistence"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://java.sun.com/xml/ns/persistence
http://java.sun.com/xml/ns/persistence/persistence_2_1.xsd"

version="2.1">

<persistence-unit name="persistenceUnit">
<provider>org.eclipse.persistence. jpa.PersistenceProvider</provider>

<class>my.application.entities.MyEntity</class>

<properties>
<property name="javax.persistence.jdbc.driver" value="org.h2.Driver"/>
<property name="javax.persistence.jdbc.url" value="jdbc:h2:data/myDB.db"/>
<property name="javax.persistence.jdbc.user" value="sa"/>

<!-- Schema generation : drop and create tables ——>
<property name="javax.persistence.schema-generation.database.action" value="drop-and-
create-tables" />
</properties>
</persistence-unit>

</persistence>

DataNucleus (v BcTpoeHHasa H2 DB)

<?xml version="1.0" encoding="UTF-8"?>
<persistence xmlns="http://java.sun.com/xml/ns/persistence"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="http://java.sun.com/xml/ns/persistence
http://java.sun.com/xml/ns/persistence/persistence_2_1.xsd"

version="2.1">

<persistence-unit name="persistenceUnit">
<provider>org.datanucleus.api. jpa.PersistenceProviderImpl</provider>

<class>my.application.entities.MyEntity</class>

<properties>
<property name="javax.persistence. jdbc.driver" value="org.h2.Driver"/>
<property name="javax.persistence.jdbc.url" value="jdbc:h2:data/myDB.db"/>

<property name="javax.persistence.jdbc.user" value="sa"/>

https://riptutorial.com/ru/home



<!—— Schema generation : drop and create tables ——>
<property name="javax.persistence.schema-generation.database.action”" value="drop-and-
create-tables" />
</properties>
</persistence-unit>

</persistence>

MNMpuset, Mnp
[aBaiTe nocMOTPMM Ha BeCb 6a30BbI KOMMOHEHT ANs co3aaHns npoctoro Hallo World.

1. Onpepenute, Kakyto peannsaumnio JPA 2.1 Mbl byaem ncnonb3oBaTb

2. MNocTpoiite coeanHeHne ¢ 6a30i faHHbIX, CO30ABaS persistence-unit

3. OcywectBnseT 06beKThI

4. OcywectensieT DAO (06bekT oocTyna K AaHHbIM) ANs ynpaBneHns 06 bekTamm
5. MNpoBepuTb npunoxexve

Bnonuorteku

|/|CI'IOJ'Ib3y$| maven, HaM HY>XHbl 3TN 3aBUCUMOCTI:

<dependencies>

<!-— JPA is a spec, I'll use the implementation with HIBERNATE -->

<dependency>
<groupId>org.hibernate</groupId>
<artifactId>hibernate-entitymanager</artifactId>
<version>5.2.6.Final</version>

</dependency>

<!-— JDBC Driver, use in memory DB ——>
<dependency>
<groupId>com.h2database</groupld>
<artifactId>h2</artifactId>
<version>1.4.193</version>
</dependency>

</dependencies>

EOovHnua coxpaHeHus

B nanke pecypcoB HaM Hy>XHO co3aaTb hain C UMEHEM persistence.xml . CaMblii MPOCTON CNOCO6
onpenennTb 370 Tak:

<persistence-unit name="hello-jpa-pu" transaction-type="RESOURCE_LOCAL">
<provider>org.hibernate. jpa.HibernatePersistenceProvider</provider>
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<properties>

<!-—- ~ = relative to current user

<property name="javax.persistence.

<property name="javax.persistence

<property name="javax.persistence.
<property name="javax.persistence.

home

jdbc.
. jdbc.

jdbc

directory —--—>
url" value="jdbc:h2:./test.db"/>
user" value=""/>

.password" value=""/>
jdbe.

driver" value="org.h2.Driver"/>

<property name="hibernate.dialect" value="org.hibernate.dialect.H2Dialect"/>

<property name="hibernate.show_sqgl" value="true"/>

<!—— This create automatically the DDL of the database's table -->
<property name="hibernate.hbm2ddl.auto" value="create-drop"/>

</properties>

</persistence-unit>

BHeOopuTtb CYLLHOCTb

9 co3na

package

import
import
import
import

@Entity

O KNacCC Biker .

it.hello. jpa.entities;

javax.persistence.*;
java.io.Serializable;
java.util.Date;
Java.util.List;

@Table (name = "BIKER")
public class Biker implements Serializable ({

@Id

@GeneratedValue (strategy = GenerationType.AUTO)

private Long id;

@Co

lumn (name = "bikerName")

private String name;

@Co

lumn (unique = true, updatable = false)

private String battleName;

private Boolean beard;

@Temporal (TemporalType .DATE)

private Date birthday;

@Temporal (TemporalType.TIME)

private Date registrationDate;

@Transient // ——-> this annotiation make the field transient only for JPA

private String criminalRecord;

pub

pub

lic Long getId() {
return this.id;

lic void setId(Long id) {
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this.id = id;

public String getName () {
return this.name;

public void setName (String name) {
this.name = name;

public String getBattleName () {
return battleName;

public void setBattleName (String battleName) {
this.battleName = battleName;

public Boolean getBeard() {
return this.beard;

public void setBeard(Boolean beard) {
this.beard = beard;

public Date getBirthday () {
return birthday;

public void setBirthday (Date birthday) {
this.birthday = birthday;

public Date getRegistrationDate () {
return registrationDate;

public void setRegistrationDate (Date registrationDate)
this.registrationDate = registrationDate;

public String getCriminalRecord() {
return criminalRecord;

public void setCriminalRecord(String criminalRecord) {
this.criminalRecord = criminalRecord;

Ee,u.pemne DAO

package it.hello. jpa.business;

import it.hello.jpa.entities.Biker;

https://riptutorial.com/ru/home



import javax.persistence.EntityManager;
import java.util.List;

public class MotorcycleRally ({

public Biker saveBiker (Biker biker) {
EntityManager em = EntityManagerUtil.getEntityManager () ;
em.getTransaction () .begin();
em.persist (biker) ;
em.getTransaction () .commit () ;
return biker;

EntityManagerUtil - CUHTJITOH:

package it.hello.jpa.utils;

import javax.persistence.EntityManager;
import javax.persistence.EntityManagerFactory;
import javax.persistence.Persistence;

public class EntityManagerUtil ({

// USE THE SAME NAME IN persistence.xml!
public static final String PERSISTENCE_UNIT_NAME = "hello-jpa-pu";

private static EntityManager entityManager;

private EntityManagerUtil () {
}

public static EntityManager getEntityManager () {
if (entityManager == null) {
// the same in persistence.xml
EntityManagerFactory emFactory =
Persistence.createEntityManagerFactory (PERSISTENCE_UNIT_NAME) ;

return emFactory.createEntityManager () ;
}

return entityManager;

[MpoBepuTb NpUNoOXeHne

naker it.hello.jpa.test;

OTKpbIThIA Knacc TestIpa {

@Test
public void insertBiker () {
MotorcycleRally crud = new MotorcycleRally () ;
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}

Biker biker = new Biker();
biker.setName ("Manuel") ;
biker.setBeard(false);

biker = crud.saveBiker (biker);

Assert.assertEquals (biker.getId(), Long.valueOf (1L));

Bbixon byner:

3anyck it.hello.jpa.test. TestJpa Hibernate: drop table BIKER if exists Hibernate: drop
sequence if exists hibernate_sequence Hibernate: cosgaTb nocnenoBaTtefibHOCTb
hibernate_sequence HayaTb ¢ 1 npupalleHms Ha 1 Cnswmii pexxnm: co3aatb Tabnuuy
BIKER (id bigint not null, battleName varchar (255) ), beard boolean, nata poxneHus,
bikerName varchar (255), registrationDate time, primary key (id)) Hibernate: nameHunTb
Tabnuuy BIKER nobaeutb orpaHudenne UK _a64ce28nywyk8wqrvikkuapli unique
(battleName) Cnsiwmii pexum: BkntounTb B BIKER (battleName, 6opoaa, AeHb
poxaeHus, bikerName, registrationDate , id) 3HaveHus (?,7,7,7,7,7) mar 01, 2017
11:00:02 PM org.hibernate.jpa.internal.util.LogHelper logPersistenceUnitinformation
INFO: HHH000204: O6paboTka PersistenceUnitinfo [ums: hello- jpa-pu ...]
PesynbTarb:

Mpoberun: 1, Cooir: 0, Owmnbku: 0, MponyuweHo: 0

MpounTaiite Hayano paboThl ¢ jpa oHnaiH: https://riptutorial.com/ru/jpa/topic/2125/Ha4ano-
paboTbl-c-jpa
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rnaea 2: MHOXecCTBO KapT

napameTpbl

@TableGenerator

@GeneratedValue

@4 6bI

@ManyToOne

@JoinColumn

Examples

Wcnonb3ayeT cTpateruo reHepartopa 1abnuy ans aBToMaTuyeckoro
co3paHuga ngeHTndoukaropa

YKasblBaeT, 4TO 3Ha4YEHME, npmMeHseMoe K nonsMm, saBnseTcs
CreHepunpoBaHHbIM 3Ha4eHNeEM

AHHOTI/IpyeT none Kak ngeHtungukartop

Onpenensiet OTHOWEHNS MEXAY MHOTUMW COTPYOHUKAMMN 1 OTOENOM.
OTa aHHOTaumMs OTMeYeHa CO MHOrMX CTOPOH. T.€. HECKOJIbKO
COTPYOHUKOB NpuHaonexar K 0gHOMy oTaeny. Takmm obpasom, oToen
aHHoTMpyeTcs ¢ @ManyToOne B cywHocTn Employee.

3apnaet ctonbel Tabnuupbl 6a3bl AaHHbIX, B KOTOPOM XPaHUTCS
BHEWHWI KNOY AN CBA3aHHOr0 obbekTa

COpr,D,HI/IK otaoena MHorononb3oBaTte/lbCKMe OTHOLUEHUSA

CoTpyaHuk

@Entity

public class Employee {

@TableGenerator (name = "employee_gen", table = "id_gen", pkColumnName = "gen_name",
valueColumnName = "gen_val", allocationSize = 1)

@Id

@GeneratedValue (strategy = GenerationType.TABLE, generator = "employee_gen")

private int idemployee;

private String firstname;

private String lastname;

private String email;

@ManyToOne

@QJoinColumn (name

= "iddepartment")

private Department department;

// getters and setters

// toString implementation

https://riptutorial.com/ru/home
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HenaptameHT

@Entity
public class Department

@Id
private int iddepartment;
private String name;

// getters, setters and toString/()

Knacc tectupoBaHus

public class Test {
public static void main(String[] args) {

EntityManagerFactory emf = Persistence
.createEntityManagerFactory ("JPAExamples") ;

EntityManager em = emf.createEntityManager () ;

EntityTransaction txn = em.getTransaction();

Employee employee = new Employee();
employee.setEmail ("someMail@gmail.com") ;
employee.setFirstname ("Prasad") ;
employee.setLastname ("kharkar");

txn.begin () ;

Department department = em.find(Department.class, 1);//returns the department named
vert

System.out.println (department) ;

txn.commit () ;

employee.setDepartment (department) ;
txn.begin () ;

em.persist (employee) ;
txn.commit () ;

[MpounTante MHOXecTBO KapT oHnamH: https://riptutorial.com/ru/jpa/topic/6531/MHOXeCTBO-KapT
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rnasa 3: OcHoBHOe KapTorpadoupoBaHue

napameprl
aHHOTMpOBaHMe | NnoapobHoCTH
e1d MomeTseT none / ctonbel kak karoY obbekTa
NoMeyaeT none ong conoctaBneHnsa Kkak 6a3osoro Tuna. 310
NMPVUMEHUMO K MPUMUTUBHBIM TUNaM U NX 06EepPTKaM, string , Date U
@Basic calendar . AHHOTaAUUN PaKTUYeCKn Heobs3aTebHbl, ECN NapaMeTpbl He
3alaHbl, HO XOpPOoWWiA CTUNb ByOeT AUKTOBATb Baly HAMEPEHUS B SIBHOM
BUOE.
or - [Mons, oTMeYeHHble Kak NepexoaHble, He paccmaTpuBatoTCs ans
ransien
COXpPaHEeHUs, Kak U transient K/IKOYEBOE CIOBO ONS cepuannaaumu.
3aMeyaHusa

Bcerna nonxeH 6biTb KOHCTPYKTOP MO YMOMYaHWIO, TO ecTb 6e3 napameTpos. B 6a3osom
npumepe He BbINo ykasaTenst KOHCTPYKTopa, NoaToMy Java Aobaeun 04MH; HO ecnu Bbl nobaBuTe
KOHCTPYKTOP C apryMeHTamu, obsizatenbHo 4obaBbTe KOHCTPYKTOp 6€3 napameTpos.

Examples

OueHb NpocTon 06 bEKT

@Entity

class Note {
@Id
Integer id;

@Basic
String note;

@Basic
int count;

Getters, ceTTepbl 1 1. [1. OnyweHbl AN KpaTKOCTW, HO B OOOM Cry4Yae OHU He HYXHbI ans JPA.

97107 Java-knacc bynet otobpaxaTbcs B cneaytowein Tabnuue (B 3aBUCMMOCTU OT Balleli 6asbl
[aHHbIX, NMPVBEOEHHOW B OJHOM BO3MOXHOM conocTasneHunn Postgres):
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CREATE TABLE Note (
id integer NOT NULL,
note text,
count integer NOT NULL

MocTtaswmkn JPA MoryT ucrnonb3osartbcs Ana reHepauun DDL n, ckopee Bcero, nponssonsT

DDL, oTnnYHbIA OT NOKa3aHHOro 34ecCb, HO NokKa TUMbl COBMECTUMbI, 3TO HE BbI3OBET np06neM BO

BpeM4 BbINOJIHEHNA. ﬂy'-lLue He nonaratbCsa Ha aBToMaTtn4eckoe reHepunpoBsaHumne DDL.

OnyckaHue Nons N3 otobpaxeHus

@Entity

class Note {
@Id
Integer 1id;

@Basic
String note;

@Transient
String parsedNote;

String readParsedNote () {
if (parsedNote == null) { /* initialize from note */ }
return parsedNote;

Ecnu BaweMy knaccy Hy>XHbl NOnsi, KOTOPbIe He A0MXHbI ObITb 3anucaHbl B 6a3y AaHHbIX,
OTMETbTE UX KakK eTransient . [lOCNE YTEHUS N3 6a3bl AaHHbIX None ByaeT paBHO null .

BpeMﬂ n parta cornocrtaB/ieHns

Bpems 1 nata BCTpeyarTCcs Ha pasdHbixX a3blkax Java: Tenepb UCTOPUYECKAS pate U Calendar , @
Takxe bonee NMO3O0HWE LocalDate U LocalDateTime . Timestamp , Instant , ZonedLocalDateTime WU TUMbI
BpeMeHn Joda. Ha cTopoHe 6a3bl JaHHbIX ¥ HAC €CTb time , date U timestamp (BPEMS U Oata),
BO3MOXHO C YaCOBbIM NMOSICOM 1nn 6e3 Hero.

Harta un Bpema oo Java 8

ConocTaBneHue no YMO/T4aHnio ong Tnnos pre-Java-8 java.util.Date , java.util.Calendar U

java.sqgl.Timestamp - OTO timestamp B SQL, ONS java.sgl.Date 3TO date .

@Entity
class Times {
@Id
private Integer id;

@Basic
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private Timestamp timestamp;

@Basic
private java.sqgl.Date sgldate;

@Basic
private java.util.Date utildate;

@Basic
private Calendar calendar;

9710 GyaeT naeanbHO COOTBETCTBOBATL crnedytower Tabnuue:

CREATE TABLE times (
id integer not null,
timestamp timestamp,
sgldate date,
utildate timestamp,
calendar timestamp

BoamoxHO, 370 He HamepeHne. Hanpumep, 4acTo Java pate UMW calendar UCNONb3YETCH ANS
npeacTaBneHns ToNbko Aathl (ANS AaThl PoXAeHNs). YTo6bl U3MEHUTbL 0TOBpPaXeHne no
YMONYaHMIO UM NPOCTO chenatb 0TobpaxeHne SBHbIM, Bbl MOXETE MCMO/b30BaTh aHHOTALUMIO

@Temporal .

@Entity
class Times {
@Id
private Integer id;

@Temporal (TemporalType.TIME)
private Date date;

@Temporal (TemporalType.DATE)
private Calendar calendar;

OkBMBaneHTHasa Tabnuua SQL:

CREATE TABLE times (
id integer not null,
date time,
calendar date

[NpumedaHue 1: Tvn, 3a0aHHbIA C NOMOLLbIO eTemporal BNUSET HA reHepaunto DDL; HO Bbl TakXxe
MOXeTe UMETb TUM KapTbl date TUMA Date TONIbKO C aHHOTAUWEN @Basic .

npl/IMe'-IaHI/Ie 2:calendar HE MOXET COXPaHATbCA TONBbKO time .
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Harta n Bpemsa ¢ Java 8

JPA 2.1 He onpenenseT nonaepXKy TUMOB java.time MPEAOCTaBNAEMbIX HA Java 8.
BonbwnHcTBO peanusaunn JPA 2.1 npegnaratoT NoAOepPXKY Ons 9TUX TUMNOB, XOTS 9TO, CTPOro
roBOpS, pacWwnpeHns nocTaBLINKOB.

Ona DataNucleus aTu Tunbl NPocTo paboTatT N3 KOPobKKU 1 NpegnaratoT WNPOKMIA AnanasoH
BO3MOXHOCTEN 0TOOpaXeHNs1, CBA3AHHbIX C aHHOTAUMEN ¢Temporal .

LOnsa Hibernate, ecnu ncnonb3osatb Hibernate 5.2+, oHM fonXHbl paboTaTb N3 KOPOOKU, MPOCTO
NCMNONb3Ys aHHOTaLUMIO erasic . ECm Bbl ncnonbadyeTe Hibernate 5.0-5.1, BaM Hy>XHO 006aBuTb
3aBMCUMOCTb org.hibernate:hibernate-javas . [|p@ACTaBNEHHblIE OTOOPAXEHMS

® IlocalDate HA date

® Instant , LocalDateTime W ZonedDateTime AJIA timestamp

AnbTepHaTUBOW, anbTepHATMBHON NOCTaBlmMKaM, Takxe bynet onpeaeneHne JPA 2.1
AttributeConverter AJIS1 NOOOro TMNa Java Java java.time KOTOPbIA OONXEH ObITb COXPaHEH.

O61BbeKT c ynpasnsieMbiM uageHTudmnkaTtopom Id

30ecb Y Hac ecTb Kacc U Mbl XOTUM, 4TOObl B None naeHTugmkatopa (uservid ) 6610 CO30aHO
ero 3HadyeHve yepe3 SEQUENCE B 6a3e aaHHbix. MNpennonaraetcs, 4to ata SEQUENCE
Ha3bIBaeTCH UsER_UTD_sEQ U MOXET ObITb CO34aHa aAMMHUCTPATOPOM 6a3 AaHHbIX NN MOXET
ObITb co3naHa nocTaslumkom JPA.

@Entity
@Table (name="USER")
public class User implements Serializable {
private static final long serialVersionUID = 1L;

@Id

@SequenceGenerator (name="USER_UID_GENERATOR", sequenceName="USER_UID_SEQ")
@GeneratedValue (strategy=GenerationType.SEQUENCE, generator="USER_UID_GENERATOR")
private Long userUid;

@Basic
private String userName;

MpounTtante OcHOBHOE KapTorpadgupoBaHne oHnarH: https://riptutorial.com/ru/jpa/topic/3691/
OCHOBHOe-KapTorpadupoBaHue
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BctynneHue

OT06paxeHune vanyToMany OMUCHIBAET B3AUMOCBSA3b MEX Ay 00 bekTammn, KOTopble MOryT ObiTb
CBS3aHbl C HECKO/IbKMMU 9K3eMNSpamMmn Apyr pyra, U onpenensercs aHHOTaUnen emManyToMany .

B oTnn4yme oT eoneToMany FA€ MOXET MCNONb30BATHCS cTonbew BHeWHero Kno4ya B Tabnuue
O6beKTa, ManyToMany Tpe6yeT Ta6nv|uy cCoeOVHEeHNN, KOTOpas cornoctaBndeT CyWwHOCTN opyr

Apyry.

napameTpbl

aHHOTMpOBaHMe Uenb

@TableGenerator

@GeneratedValue

@ManyToMany

mappedBy="projects"

@JoinColumn

@JoinTable

3aMmedyaHunsd

* @TableGenerator n @GeneratedValue ncnonb3yTCs ANS aBTOMATUYECKOro co3gaHus

OnpenensieT reHepaTop NEpPBUYHbIX KNOYEN, HA KOTOPbIA MOXeT
CCbiNaTtbCsl M0 UMEHU, ECNN ANA aHHOTALMUN Generatedvalue YKA3aH
3NEMEHT reHepartopa

ObecneunBaeT cneundmkauuno cTpaTeruii reHepauny ons 3Ha4eHmin
NepBUYHbIX KNtoyein. OH MOXET NMPUMEHSITbCS K CBOMCTBY NEPBUYHOIO
Knto4a unm none obbekTa nam conocTaBfeHHOMY cynepknaccy B
coyeTaHuu ¢ aHHOoTaumen naeHTugukaTopa.

Onpegnensiet oTHoweHus Mexay Employee u Project, Tak 4To MHOrve
COTPYLHUKM MOTyT paboTaTb C HECKONbKMMM MPOEKTaMW.

Onpegnensiet agByHanpasneHHyo cBA3b Mexay Employee n Project

YkasblBaeT umsa ctonbua, kotopoe byneT cebinatbest Ha O6bekT,
KOTOpbIin ByneT cuMtaTbCsl BnanenbLem accoumauunm

3apnaeT Tabnuuy B 6a3e OaHHbIX, B KOTOPOI COTPYAHUK CBA3bIBAETCS C

npoeKkTamm ¢ NCnonb3oBaHNEM BHEWHUX KNo4en

noeHTugukKaTopa ¢ UCnonb3oBaHMeM reHepartopa jpa-tabnuupi.
e AHHOTaumMm @ManyToMany onpenensitoT oTHoweHms Mexay Employee n o6bektamu

Project.

¢ @JoinTable ykasbiBaeT umMs Tabnuupl 4N NCNONb30BaHMSA B Ka4ecTBe Tabnuupbl join jpa
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Ona MHOrMX conoctasneHnin mexay Employee n Project ¢ nicnonbsosaHnem name =
"employee_project”. 310 nenaetcs NOTOMy, 4TO HET cnocoba onpenennTb NPaBo
cobBCTBEHHOCTM Ha COMOCTaB/IEHNE jpa many to many, NoCKoNbky Tabnuubl 6a3bl OaHHbIX
He cofepXar BHEWHMX KH0Yen Ans CChiNIK1 Ha Apyryto tabnuuy.

@JoinColumn yka3abiBaeT ums ctonbua, kotopoe byaeT ccoinatbes Ha Entity, koTopoe
OyneT cunTatbcs BRagenbueM accoumaumm, a @inverseJoinColumn ykasbiBaeTt nms
obpaTHOM CTOPOHbI OTHOWeEHUS. (Bbl MOXeTe BbibpaTh ntobyto CTOPOHY, KoTopas byaeT
cunTatbcs Bnagenbuem. Mpocto ybeanTech, YTO 9T CTOPOHbI HAXOASTCS B OTHOLWEHMSAX).
B Hawem cnyyae mbl Boibpanu Employee B kadyecTBe Bnagenbua, noatomy @JoinColumn
ccbinaeTcs Ha ctonbel idemployee B Tabnuue coeanHeHunin employee_project, a @
InverseJoinColumn ccbinaetcs Ha idproject, KOTopbI ABNsieTCs 06paTHON CTOPOHOW jpa
ON9 MHOTMX CONOCTaBIEHNIA.

@ManyToMany aHHoTaums B 06bekTe Project nokasbiBaeT 0OpaTHy CBA3b, MO3TOMY OHA

ncnonb3yeT mappedBy = projects ons ccbiNky Ha none B cywHocTn Employee.

[MonHbIA NpyMep MOXHO OTHECTHU cloa
Examples

COpr,IJ,HI/IK Ang conocrtaB/ieHNsd MHOIrMx npoeKToB

CywHoCTb COTpYyOHUKA.

package com.thejavageek. jpa.entities;
import java.util.List;

import javax.persistence.CascadeType;
import javax.persistence.Entity;

import javax.persistence.GeneratedValue;
import javax.persistence.GenerationType;
import javax.persistence.Id;

import javax.persistence.JoinColumn;
import Jjavax.persistence.JoinTable;
import javax.persistence.ManyToMany;
import javax.persistence.TableGenerator;

@Entity
public class Employee {

@TableGenerator (name = "employee_gen", table = "id_gen", pkColumnName = "gen_name",
valueColumnName = "gen_val", allocationSize = 100)

@Id

@GeneratedValue (strategy = GenerationType.TABLE, generator = "employee_gen")

private int idemployee;
private String name;

@ManyToMany (cascade = CascadeType.PERSIST)

@JoinTable (name = "employee_project", joinColumns = @JoinColumn (name = "idemployee"),
inversedJoinColumns = @JoinColumn (name = "idproject"))

private List<Project> projects;
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public int getIdemployee() {
return idemployee;

public void setIdemployee (int idemployee) {
this.idemployee = idemployee;

public String getName () {
return name;

public void setName (String name) {
this.name = name;

public List<Project> getProjects() {
return projects;

public void setProjects(List<Project> projects) {
this.projects = projects;

Ob61bekT npoekTa:

package com.thejavageek. jpa.entities;
import java.util.List;

import javax.persistence.CascadeType;
import javax.persistence.Entity;

import javax.persistence.GeneratedValue;
import javax.persistence.GenerationType;
import javax.persistence.Id;

import javax.persistence.ManyToMany;

import javax.persistence.TableGenerator;

@Entity
public class Project {

@TableGenerator (name = "project_gen", allocationSize = 1, pkColumnName = "gen_name",
valueColumnName = "gen_val", table = "id_gen")

@Id

@GeneratedValue (generator = "project_gen", strategy = GenerationType.TABLE)

private int idproject;
private String name;

@ManyToMany (mappedBy = "projects", cascade = CascadeType.PERSIST)
private List<Employee> employees;

public int getIdproject () {

return idproject;

public void setIdproject (int idproject) {
this.idproject = idproject;
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public String getName () {
return name;

public void setName (String name) {
this.name = name;

public List<Employee> getEmployees () {
return employees;

public void setEmployees (List<Employee> employees) {
this.employees = employees;

TecToBbIV KO,

/ * Cozpatb EntityManagerFactory * / EntityManagerFactory emf = CToinkocTb .
createEntityManagerFactory ("JPAExamples™);

/* Create EntityManager */
EntityManager em = emf.createEntityManager();

EntityTransaction transaction = em.getTransaction();

transaction.begin () ;

Employee prasad = new Employee();
prasad.setName ("prasad kharkar");

Employee harish = new Employee();
harish.setName ("Harish taware");

Project ceg = new Project();
ceg.setName ("CEG") ;

Project gtt = new Project();
gtt.setName ("GTT") ;

List<Project> projects = new ArrayList<Project>();
projects.add (ceq) ;
projects.add (gtt) ;

List<Employee> employees = new ArrayList<Employee> ();
employees.add (prasad) ;

employees.add (harish);

ceg.setEmployees (employees) ;
gtt.setEmployees (employees) ;

prasad.setProjects (projects);
harish.setProjects (projects);

em.persist (prasad) ;
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transaction.commit () ;

Kak obpabaTtbiBaTh cOCTaBHOM K/1l0Y 63 BCTpauBaemMom aHHoOTaLuum

Ecnny Bac ecTb

| rightId | name | discription|

B npuBeaeHHOM Bbilwe cueHapumn Tabnuua rightrole MMEET COCTABHOM KOY U ANs OCTyna K
HeMmy B JPA nonb3oBaTesto HeobxoamMo co3aatbh 06 bEKT C Embeddable @HHOTALUMEN.

Kak aTo:

O61beKkT ansa Tabnuupl rightrole:

@Entity
@Table (name = "rightrole")
public class RightRole extends BaseEntity<RightRolePK> ({

private static final long serialVersionUID = 1L;

@EmbeddedId
protected RightRolePK rightRolePK;

@JoinColumn (name = "roleID", referencedColumnName = "roleID", insertable = false,
updatable = false)

@ManyToOne (fetch = FetchType.LAZY)

private Role role;

@JoinColumn (name = "rightID", referencedColumnName = "rightID", insertable = false,
updatable = false)

@ManyToOne (fetch = FetchType.LAZY)

private Right right;

@Embeddable
public class RightRolePK implements Serializable {
private static final long serialVersionUID = 1L;
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@Basic (optional = false)
@NotNull

@QColumn (nullable = false)
private long rolelD;

@Basic (optional = false)

@NotNull

@Column (nullable = false)
private long rightID;

BcTpavBaemas aHHoTauMst OTAMYHO NOAXOAMT ANS 0AHOro 06bekTa, Ho OHa byneT BbloaBaTb
npobnemy npu BCTaBKe MaCCOBbIX 3aMnCeil.

MNpobnema 3akno4aeTcs B TOM, KOraa nonb3oBaTe/lb XO4eT C034aTb HOBYHO role C rights TOrAa
nepBbIi NONIb30BATENb AONXEH store (persist) role 0OBEKT, @ 3aTEM NONb30BATENb AOIXKEH
BbIMOMHWUTb flush A1 NONY4YEHUS BHOBb CO3OaHHOr0 id ANs POMW. TOraa v Torna nofb3oBaTtenb
MOXET NMOMECTUTb ero B 06 bekT 06 beKkTa rightrole .

Y106bI pewnTb 3TOT BOMPOC, NONb30BaTe/lb MOXeET NMUcatb 06bEKT HECKONBKO MHAYe.

O6beKkT ans Tabnuubl ponen:

@Entity
@Table (name = "role")
public class Role {

private static final long serialVersionUID = 1L;
@Id

@GeneratedValue (strategy = GenerationType.IDENTITY)
@Basic (optional = false)

@NotNull

@QColumn (nullable = false)
private Long rolelD;

@OneToMany (cascade = CascadeType.ALL, mappedBy = "role", fetch = FetchType.LAZY)
private List<RightRole> rightRolelist;

@ManyToMany (cascade = {CascadeType.PERSIST})

@JoinTable (name = "rightrole",
joinColumns = {
@JoinColumn (name = "roleID", referencedColumnName = "ROLE_ID")},
inverseJoinColumns = {
@JoinColumn (name = "rightID", referencedColumnName = "RIGHT_ID") })

private List<Right> rightList;

AHHOTauun @JoinTable no3aboTATCa 0 BCTaBke B TabNMLY rightrole AaXe 6€3 CyWHOCTH (noka
B 3TOW Tabnmue ecTb TONbKO cTonbubl id ponu 1 npaea).
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3artem Nonb3oBaTeflb MOXET MNPOCTO:

Role role = new Role();

List<Right> rightList = new ArrayList<>();
Right rightl = new Right ();

Right right2 = new Right ();
rightList.add(rightl) ;

rightList.add (right?2);

role.setRightList (rightList);

Bbl ponxHbl Hanucatb @ManyToMany (cascade = {CascadeType.PERSIST}) B
inverseJoinColumns, MHaye Balin poauTenbcKue faHHble OyayT yaaneHbl, ecnu pebeHok
6ynert ynaneH.

Mpountanmte OT MHOrMX OO MHOrMX OHNawH: https://riptutorial.com/ru/jpa/topic/6532/0T-MHOr MX-80-
MHOI X
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rnasa 5: OT ogHOro oo 6onbLWOro

napameTpbl

aHHOTUpoBaHune Lenb

3apaet uMs reHepartopa 1 umst Tabnuubl, rae MOXHO HakTK

@TableGenerator

reHepaTop

OnpepensieT cTpaTtermo reHepaumm 1 ccbinaeTcs Ha UM
@GeneratedValue pen P pall

reHepaTopa

OnpepnensieT OTHOWEHUA MeX Oy HECKONbKMMW COT HUKamMu u
@ManyToOne pea Ay PyA

oTOenom

co3paeT OByHanpasneHHY cBsa3b Mexay Employee and
@OneToMany A ABYRANp y Ay =Employ

Department, npocTo obpatiasice kK aHHoTaumm @ManyToOne B

(mappedBy = "oTnen")
cywHocTtn Employee

Examples

OT ogHoOro pno 6onbLIOro

OTo6pa>KeH|/|e OT OOHOro 00 MHOrux, Kak rnpasuno, npeacrtasndeT coboir npocTo
OByHanpae/neHHY0 CBA3b OTO6pa>KeHV|$i Many to One. Mbl BO3bMEM TOT X€ npumep, 41O 1 Ans
cornocTtaBneHnsda MHOroro K ooHomy.

Employee.java

@Entity
public class Employee {

@TableGenerator (name = "employee_gen", table = "id_gen", pkColumnName = "gen_name",
valueColumnName = "gen_val", allocationSize = 100)

@Id

@GeneratedValue (strategy = GenerationType.TABLE, generator = "employee_gen")

private int idemployee;
private String firstname;
private String lastname;
private String email;

@ManyToOne
@QJoinColumn (name = "iddepartment")

private Department department;

// getters and setters
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Department.java

@Entity
public class Department {

@TableGenerator (table = "id_gen", pkColumnName = "gen_name", valueColumnName = "gen_val",
name = "department_gen", allocationSize = 1)

@Id

@GeneratedValue (strategy = GenerationType.TABLE, generator = "department_gen")

private int iddepartment;
private String name;

@OneToMany (mappedBy = "department")
private List<Employee> employees;

// getters and setters

OT0 COOTHOLWEHNE npenctasneHo B 6a3e gaHHbIX, Kak Nokas3aHo HUXe.

_| employee v | department ¥
idem ployee INT(11) iddepartment INT{11)
firstname Y ARCHAR(45) — {4 “* name Y ARCHAR{45)
lzstname V ARCHAR.(45) : L J
email VARCHAR(45) Eof— | PRIMARY |

- iddepartment INT{11)

PRIMARY
fl_employee_department_iddepartment

EcTtb nBa MoMeHTa, 4TOObI MOMHUTL O jpa one to many mapping:

* MHOroCcTOpPOHHSIS CTOPOHA - 3TO COBCTBEHHAS CTOPOHA OTHOWeHwuA. CTonbeL onpeneneH ¢

3TOW CTOPOHbI.
» OTOb6paxeHne OT OJHOro K APYromy - 370 obparHas CTopoHa CTOPOHbI, MO3TOMY 3N1EMEHT

mappedBy A0MXEH NCMONb30BATLCS HA 0OPATHOM CTOPOHE.

MonHbIn npmMep MOXHO Ha3BaTb 34eCb

MpounTaiite OT ogHoro oo 6onblworo oHnarH: https://riptutorial.com/ru/jpa/topic/6529/0T-04HOro-

no-60nbworo
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rnaesa 6: OT ogHOro K 0OoHOMY

napameTpbl

aHHOTMpOBaHMe LUenb

@TableGenerator  3apaeTt uMs reHepatopa v uMs Tabnuubl, rae MOXHO HaNTX reHepaTop
@GeneratedValue Onpegenset cTpaTternio reHepaunm 1 CCbinaeTcs Ha MM reHeparopa

OI'Ipe,D,e)'IHGT OTHOWEHN4a OONH K OOHOMY MeX Yy COTPYOHUKOM U

@OaurH K ogHOMYy
pabounm cTonom, 3gecb Employee aBnsetcs BnagenbLeM OTHOLWEHUS

OTOT 3aNeMeHT npenocTaBnsieTcsl Ha 06pPaTHON CTOPOHE OTHOLIEHMSI.

mappedBy
OT0 NO3BONSET UCMONb30BATb ABYHANPaBEHHYIO CBA3b

Examples

OTHOLLUEHMEe «OOMH K OQHOMY>» MEXAY COTPYAHUKOM U CTOJIOM

PaccmoTpuM B3anMHO 0QHO3HAYHbIE OTHOWEHWS MEXAY COTPYAHMKOM U paboymm CTONOM.
Employee.java

@Entity
public class Employee {

@TableGenerator (name = "employee_gen", table = "id_gen", pkColumnName = "gen_name",
valueColumnName = "gen_val", allocationSize = 100)

@Id

@GeneratedValue (strategy = GenerationType.TABLE, generator = "employee_gen")

private int idemployee;
private String firstname;
private String lastname;
private String email;

@OneToOne
@JoinColumn (name = "iddesk")

private Desk desk;

// getters and setters

Desk.java

@Entity
public class Desk {
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@TableGenerator (table = "id_gen", name = "desk_gen", pkColumnName = "gen_name",

valueColumnName = "gen_value", allocationSize = 1)
@Id
@GeneratedValue (strategy = GenerationType.TABLE, generator = "desk_gen")

private int iddesk;

private int number;

private String location;
@OneToOne (mappedBy = "desk")
private Employee employee;

// getters and setters

TecTOBbIV KOO,

/* Create EntityManagerFactory */
EntityManagerFactory emf = Persistence
.createEntityManagerFactory ("JPAExamples") ;

/* Create EntityManager */
EntityManager em = emf.createEntityManager();

Employee employee;

employee = new Employee();
employee.setFirstname ("pranil");
employee.setLastname ("gilda");

employee.setEmail ("sdfsdf");

Desk desk = em.find(Desk.class, 1); // retrieves desk from database
employee.setDesk (desk) ;

em.persist (employee) ;
desk = em.find(Desk.class, 1); // retrieves desk from database

desk.setEmployee (employee) ;
System.out.println (desk.getEmployee());

Ounarpamma 6a3bl JaHHbIX n3o0bpaxeHa H1Xe.

_lemployee ¥

idem ployee INT(11)

firstname V ARCHAR(45)

|astname V ARCHAR(45)

email VARCHAR (45) = = +

iddepartment INT(11) P — — — _| desk v
iddesk INT(11) I iddesk INT(11)

ki :___ num ber INT(11)
PRIMARY |ocation vV ARCHAR.(45)
iddesk_UNIQUE v
fi_employes_desk_iddesk | PRIMAE |
O O O

* AHHOTaumm @JoinColumn nepexonsT kK 0TobpaxeHnto 06 bekTa, KOTOPLINA
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conocTaensietTcs ¢ Tabnuuei, cogepxatein o6 bennHeHne colulmn. Bnageneu oTHoWweHWIA.
B Hawewm cnyyae Tabnuua Employee nmeet ctonbed join, noatomy @JoinColumn
HaxoomTtcs B none «Pabouynii cton» obbekTa Employee.

« OnemeHT mappedBy nonxeH 6bITb ykasaH B accoumauunm @OneToOne B 06bekTe,
0bpaTHOM CTOPOHE OTHOLWEHWNS. T.€. 0O bEKT, KOTOPbIV HE NpefoCcTaBNseT CcTonbeL
coeavHeHns no acnekTy 6asbl JaHHbIX. B Hawem cnyyvae Desk sBnsieTcs o6paTHbIM
06 BbEKTOM.

[MonHbIA NpUMEP MOXHO HANTWU 30eCh

MpounTtante OT ogHOro K 04HOMY OHNarH: https://riptutorial.com/ru/jpa/topic/6474/0T-04HOr0-K-
OOHOMY
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rnasa 7: OTHOLLUEHUA MeXay cyobekTtamm

3aMmedyaHusa

OTHOLLEeHNsI MexAay CYLLHOCTSMMU

BHeLHMIA KN4 MOXeT OblTb OOHUM UM HECKONbKMMK CTONOLAMM, KOTOPbIE CChINATCA Ha
YHUKaNbHbIA KNtoY, 06bIYHO NEPBUYHBIV KNtOY, B ApYyroi Tabnuue.

BHewWwHWM kN4 1 OCHOBHOM POANTENBCKUIA KIKOY, HA KOTOPbIE OH CCbINaeTcs, AO0/TXHbl UMETb
0JVHaKOBOE KOMIMYECTBO U TUM NONen.

BHewHne knoum npeactasnsaoT OTHOLWEHUS 13 cTonbua nnm ctonbuos B ogHon Tabnuue
ctonbuy unu ctonbuam B opyron Tabnuue.

Examples

MHOXeCTBEHHOCTb CYLLHOCTHbIX OTHOLLUEHUN

MHOXeCTBEeHHOCTb CYLLLHOCTHbIX OTHOLLEHUW

MHo>XecTBa UMetoT cnepylowne Tunbl:

* MHpmBuAayanbHO : Kaxablil ak3eMnnsip 06 bekTa CBS3aH C OOHMM 9K3EeMMISPOM OPYroro
obbekTa.

¢ OOMH-KO-MHOIMM : 3K3eMNsip 06 bekTa MOXET OblTb CBSI3aH C HECKOIbKMMM
aK3eMmnnspamun gpyrmx o6 bHeKToB.

¢ «MHOro-K-0[HOMY>» : HECKOJIbKO 3K3eMNNSpoB 06 bekTa MoryT ObiTb CBS3aHbl C O4HUM
3K3eMMNspoM apyroro obbekTa.

e MHOrmne-Ko-MHOIMM : 3K3eMnsipbl 06 EKTOB MOryT ObiTb CBSI3aHbl C HECKONIbKMMU
aK3eMmnnspamun gpyr opyra.

UHanBuoyanbHoe conocTraB/ieHne

NHaovBmaoyanbHoe conocTaBneHve onpeaensieT 0a4HO3HA4YHYI0 CBS3b C APYroW CYLHOCTbIO,
KOTopasi UMEeT MHOXXECTBEHHOCTb OJMH-K-OOHOMY. OTO COMOCTABNEHNE OTHOWEHNI UCTIONb3yeT
AHHOTaLUMIO @oneToone OJIS1 COOTBETCTBYIOWEr0 NOCTOSAHHOrO CBOWCTBA MW MONS.

anMep.' 00BbEKTbI vehicle and ParkingPlace .

ConocTaB/ieHne «0ANH KO MHOIrMM»
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Ok3emMnnsp obbekTa MOXET ObiTb CBSI3aH C HECKOIbKMMM 3K3eMMNspaMun apyrmx 06 bekToB.

COOTHOWEHNS «OOMH KO MHOTUM>» MCNoNb3yrOT aHHOTAUWKO @oneToMany B COOTBETCTBYIOWEM
NOCTOSAHHOM CBOWCTBE UK none.

ONEeMEHT mappedey HEOOXOAMM ONS1 CCbINKM HA aTpuby T, aHHOTUPOBaHHbI ManyToOne B
COOTBETCTBYIOLEM 0O BbEKTE:

@0OneToMany (mappedBy="attribute")

Accoumnaums «0auMH KO MHOrUM» OOXHa OT06pa)KaTb Konnekuunio o6 bEeKToB.

ConocraBsneHune «MHOro-K-ogHOMYy»

@ManyToOne COMOCTaBNIEHME ONpPeenseTcs nyTeM aHHoTaumm atpubyta B ICXOAHOM 06 bekTe
(aTpmbyTe, KOTOPbIA OTHOCUTCS K LIeNIeBOMY 06 bEKTY) C aHHOTAUMEN eManyToone .

@JoinColumn (name="FK_name") OMNNCbIBAKOT KNKOY 014 B3aMMOﬂ,eVICTBMﬂ.

OtobpaXkeHne MHOrMx KO MHOrUM

OK3eMnnspbl CyWHOCTN MOTyT ObITb CBA3aHbl C HECKONBbKMMY 3K3eMMAspaMn opyr opyra.

@ManyToMany Many-to-many MCNoNb3yKOT aHHOTAUWIO @ManyToMany B COOTBETCTBYOWEM NMOCTOAHHOM

CBOWNCTBE U none.

Mbl ONXHbI UICNONb30BATb TPETbIO TabNMLYy AN CONOCTaBNEHMS OBYX TUMOB CyLWHOCTEN (join

table).
@JoinTable Npumep aHHOTaUUN

ﬂpm COMOCTaBNEHNN OTHOLWIEHWA «MHOrMe KO MHOrmm» B JPA KOHCpVIrypaLWlﬂ Ta6ﬂ|/|Ll,b|,
|/|C|-|0nb3yeM0|7| anga coeanHeHns BHelWHNX Kﬂ|’0‘-|e|7|, MOXeT 6b|Tb npepnocTaB/ieHa C @JjoinTable
aHHOTAUWMN RJoinTable .

@Entity

public class EntityA {
QId
@Column (name="1id")
private long id;

[...]

@ManyToMany

@QJoinTable (name="table_join_A_B",
joinColumns=@JoinColumn (name="id_A"), referencedColumnName="id"
inversedJoinColumns=Q@JoinColumn (name="id_B", referencedColumnName="id"))

private List<EntityB> entitiesB;
[oool
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@Entity

public class EntityB {
QId
@Column (name="1id")
private long id;

[oool

B aTOM npumepe, KOTOpbIA COCTOUT 13 EntityA , Metowme MHOr0-KO-MHOM MM OTHOLWEHUS K
EntityB, OCyLWECTBNSIHHOIO entitiess 0ONACTU, Mbl UCNONb3yeM @JoinTable aHHOTaumm , 4TOObI
yKasatb , 4TO UMs Tabnuupbl 4Ns NPUCOEaNHEHUS TabNnUbl table_join A B, COCTOSILEE N3 KOJIOHH
id_A W id_B , BHEWHME K/O4YKN, COOTBETCTBEHHO CChinarowmecs Ha id ctonbua B Tabnuue EntityA un
B Tabnuue EntityB; (id_a,id_s) OyOeT COCTaBHbIM NEPBUYHBIM K/TFO4YOM ONs Tabnmubl

table_join_A_B.

MpounTaiite OTHOWEHNS Mex oy cybbekTamu oHnaiiH: https://riptutorial.com/ru/jpa/topic/6305/
OTHOWEHUSA-MeX ay-cybbekTamm
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rnasa 8: Ctparerusi HacnepoBaHUs

napamMeTpbl
@Inheritance YkasbiBaeT TN NCNonb3yemMon cTpaTernm HacnenosaHus

3apaet cTonbew B 6ase faHHbIX, KOTOPbIA ByaeT MCNOoNb30BaTbCA
ONs MOeHTUMKaLMKN pa3HbiX 06 bEeKTOB HA OCHOBE
onpeaeneHHoro naeHTugukaTopa, Ha3Ha4eHHoOro Kax oMy
06bekTy

@DiscriminatorColumn

COMocTaBfeHHbIE CyNepPKIacchl He ABNAOTCA NMOCTOSHHbLIMU U
NCNONb3YITCS TONbKO ANS XPAHEHUS COCTOSHUSA AN CBOMX
noaknaccos. Obbl4HO abCcTpaKTHbIE KNnacchl Java NoMeYeHbl
3HakoM @MapperSuperClass

@MappedSuperClass

Examples

CTpaTervm HacnenooBaHus
MNpumep onarpammbl KNaccoB, HA OCHOBE KOTOPOM Mbl yBUAUM peanusauuio JPA.
Kahicla

=l idVehicle: Integer
= manufacturer: Integer

TransportationVehicle Passengarlahicle
E1 loadCapacity: Integer = na0fPassengers: Integer
| .
Truck Car Bike
&1 noOfContainers: Integer = no0fDoors: Integer £ saddleHeight: Integer
@Entity
@Table (name = "VEHICLE")

@Inheritance (strategy = InheritanceType.JOINED)
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@DiscriminatorColumn (name = "VEHICLE_TYPE")
public abstract class Vehicle {

@TableGenerator (name = "VEHICLE_GEN", table = "ID_GEN", pkColumnName = "GEN_NAME",
valueColumnName = "GEN_VAL", allocationSize = 1)
@Id
= GenerationType.TABLE, generator = "VEHICLE_GEN")

@GeneratedValue (strategy =
private int idVehicle;
private String manufacturer;

// getters and setters

TransportationVehicle.java

@MappedSuperclass
public abstract class TransportationVehicle extends Vehicle {

private int loadCapacity;

// getters and setters

Truck.java

@Entity
public class Truck extends TransportationVehicle {

private int noOfContainers;

// getters and setters

PassengerVehicle.java

@MappedSuperclass
public abstract class PassengerVehicle extends Vehicle {

private int noOfpassengers;

// getters and setters

Car.java

@Entity
public class Car extends PassengerVehicle ({

private int noOfDoors;

// getters and setters

Bike.java
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@Entity
public class Bike extends PassengerVehicle ({

private int saddleHeight;

// getters and setters

TecTOBbIV KOO,

/* Create EntityManagerFactory */
EntityManagerFactory emf = Persistence
.createEntityManagerFactory ("AdvancedMapping") ;

/* Create EntityManager */
EntityManager em = emf.createEntityManager();
EntityTransaction transaction = em.getTransaction();

transaction.begin () ;

Bike cbrl1l000rr = new Bike();
cbrl1000rr.setManufacturer ("honda") ;
cbrl000rr.setNoOfpassengers (1) ;
cbrl000rr.setSaddleHeight (30) ;
em.persist (cbrl000rr);

Car aventador = new Car();
aventador.setManufacturer ("lamborghini") ;
aventador.setNoOfDoors (2) ;
aventador.setNoOfpassengers (2) ;
em.persist (aventador) ;

Truck truck = new Truck();
truck.setLoadCapacity (1000) ;
truck.setManufacturer ("volvo");
truck.setNoOfContainers (2);
em.persist (truck);

transaction.commit () ;

Onarpamma 6a3bl faHHbIX OyaeT BuirnsaeTb cnenyowmnm o6pasom.
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_] truck v
idvehide INT{11)
* loadCapadity INT{11)
#noQfContainers INT(11) B
v

PRIMARY
fl_Truck_Vehide

—| vehicle v
idvehide INT{11)

#manufacturer VARCHAR(45)

#wehide_type VARCH AR(45)
v

|PRII"«'1.-5RY

s
"l car ¥

idvehide INT{11)
# noQfP assengers INT(11)
#noQfDoors INT(11)

PRIMARY
fi_Car_Vehicde

_| bike v
idvehide INT{11)
»noOfPaesengers INT(11)
f=| < saddleHeight INT(11)
v
PRIMARY

fi_Bike_vehide

MpeunmyiLecTBo 06 beANHEHHOR CTpaTeruM HacNefoBaHUS 3aKNIOYAETCS B TOM, YTO OH HE TpaTuT

npocTpaHcTBO 6a3bl faHHbIX, Kak B CTpaTerum ¢ oaHon tabnuuein. C opyroii CTOPOHbI, 13-3a
MHOXECTBEHHbIX 00 beaNHEHN, 3a0eACTBOBaHHbIX 018 KaX OO BCTaBKU U U3BNEYEHNS,
NPOV3BOAUTENBHOCTb CTAHOBMTCS NPOONEMONA, KOraa uepapxuv HacneLoBaHUs CTAHOBSATCS

WWPOKNMM U TNyBOKUMM.

MonHbI NpuMep ¢ 06 bSCHEHMEM MOXXHO MPOYNTATb 30ECH

MpounTtante CTtpaTtermsa HacnenosaHns oHnamH: https://riptutorial.com/ru/jpa/topic/6473/

cTparterna-HacnenoBaHuUA
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rnaea 9: CtpaTterus HacnegoBaHuUsi HA OOHOM

cToJjie

napameTpbl
@Inheritance YkasblBaeT TN NCNonb3yemMon cTpaTernm HacnenosaHus

3apaet cTonbew B 6ase faHHbIX, KOTOPbIA ByaeT MCNoNb30BaTbCA
ONs MOeHTUMKaLMKN pa3HbiX 06 bEeKTOB HA OCHOBE
onpeaeneHHoro naeHTugukaTopa, Ha3Ha4eHHoOro Kax oMy
06BbekTy

@DiscriminatorColumn

COMocTaBfeHHbIE CyNepPKIacchl He SABNAOTCA NMOCTOSHHbLIMU U
NCNONb3YITCSA TONbKO ANS XPAHEHUS COCTOSHUSA AN CBOMX
noaknaccos. Obbl4HO abCcTpaKTHbIE KNnacchl Java NoMeYeHbl
3HakoM @MapperSuperClass

@MappedSuperClass

3HayeHune, ykasaHHoe B cTonbue, onpenensieMom @
@DiscriminatorValue DiscriminatorColumn. 9To 3Ha4YeHne noMoraeTt
noeHTnpuumMpoBaTtb TN obbekTa

3aMmedyaHus

MNpenMywecTBO CTpaTernM OAMHOYHOM Tabnmubl 3aKN04YaeTcs B TOM, YTO OHa He Tpebyet
CNOXHbIX 06 beANHEHNIA NS N3BNEYEHNS U BCTABKUN CYLWHOCTEN, HO, C APYroi CTOPOHbI, OHA
YHMYTOXAaeT NPOCTPaHCTBO H6a3bl AaHHbIX, Tak KAk MHOrnme ctonbupbl 4OMXHbl ObiThb
0OHYNSIEMBIMA 1 NS HUX HET OaHHbIX.

[MonHbIA NpUMep 1 CTaTbs MOXHO HaWTK 31eCh
Examples

Crtpateruns HacnenoBaHusi C OAUHOYHOWM Tabnmuen

MpocTol NpuMep nepapxmnm TPaHCMOPTHbLIX CPEACTB MOXHO MCNONb30BaTh A5 CTpaTernm
OLHOHaMNpaBNEeHHOro HacnenoBaHus.
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Vahicla

=1 idVehicle: Integer
=, manufacturer: Integer

O

TransportationVehicle Passengerlahicle
=1 loadCapacity: Integer = no0fPassengers: Integer
Truck Car Bike
=1 noDfContainers: Integer =1 no0fDoors: Integer E1 saddleHeight: Integer

AHHOTaumsa Knacc asTomobung:

package com.thejavageek.jpa.entities;

import javax.persistence.DiscriminatorColumn;
import javax.persistence.Entity;

import javax.persistence.GeneratedValue;
import javax.persistence.GenerationType;
import javax.persistence.Id;

import javax.persistence.Inheritance;

import javax.persistence.InheritanceType;
import javax.persistence.Table;

import javax.persistence.TableGenerator;

@Entity

@Table (name = "VEHICLE")

@Inheritance (strategy = InheritanceType.SINGLE_TABLE)
@DiscriminatorColumn (name = "VEHICLE_TYPE")

public abstract class Vehicle {

@TableGenerator (name = "VEHICLE_GEN", table = "ID_GEN", pkColumnName = "GEN_NAME",
valueColumnName = "GEN_VAL", allocationSize = 1)

@Id

@GeneratedValue (strategy = GenerationType.TABLE, generator = "VEHICLE_GEN")

private int idVehicle;
private String manufacturer;

public int getIdVehicle () {

return idVehicle;

public void setIdVehicle (int idVehicle) {
this.idVehicle = idVehicle;

public String getManufacturer () {
return manufacturer;
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public void setManufacturer (String manufacturer) {
this.manufacturer = manufacturer;

TpaHcnopTupyeMbin nakeT Vehicle.java com.thejavageek.jpa.entities;

import javax.persistence.MappedSuperclass;

@MappedSuperclass

public abstract class TransportationVehicle extends Vehicle {
private int loadCapacity;
public int getLoadCapacity () {

return loadCapacity;

public void setLoadCapacity (int loadCapacity) {
this.loadCapacity = loadCapacity;

PassengerVehicle.java

package com.thejavageek. jpa.entities;
import javax.persistence.MappedSuperclass;

@MappedSuperclass

public abstract class PassengerVehicle extends Vehicle {
private int noOfpassengers;

public int getNoOfpassengers () {
return noOfpassengers;

public void setNoOfpassengers (int noOfpassengers) {
this.noOfpassengers = noOfpassengers;

Truck.java

package com.thejavageek.jpa.entities;

import javax.persistence.DiscriminatorValue;
import javax.persistence.Entity;

@Entity
@DiscriminatorValue (value = "Truck")

public class Truck extends TransportationVehicle({
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private int noOfContainers;
public int getNoOfContainers () {

return noOfContainers;

public void setNoOfContainers (int noOfContainers)
this.noOfContainers = noOfContainers;

Bike.java

package com.thejavageek.jpa.entities;

import javax.persistence.DiscriminatorValue;
import javax.persistence.Entity;

@Entity
@DiscriminatorValue (value = "Bike")
public class Bike extends PassengerVehicle {

private int saddleHeight;
public int getSaddleHeight () {

return saddleHeight;

public void setSaddleHeight (int saddleHeight) ({
this.saddleHeight = saddleHeight;

Car.java

package com.thejavageek.jpa.entities;

import javax.persistence.DiscriminatorValue;
import javax.persistence.Entity;

@Entity
@DiscriminatorValue (value = "Car")
public class Car extends PassengerVehicle ({

private int noOfDoors;
public int getNoOfDoors () {

return noOfDoors;

public void setNoOfDoors (int noOfDoors) {
this.noOfDoors = noOfDoors;
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TecTOBbIN KOL,:

/* Create EntityManagerFactory */
EntityManagerFactory emf = Persistence
.createEntityManagerFactory ("AdvancedMapping") ;

/* Create EntityManager */

EntityManager em = emf.createEntityManager () ;
EntityTransaction transaction = em.getTransaction();
transaction.begin () ;

Bike cbrl000rr = new Bike();
cbrl000rr.setManufacturer ("honda") ;
cbrl1000rr.setNoOfpassengers (1) ;
cbrl1000rr.setSaddleHeight (30) ;
em.persist (cbrl000rr) ;

Car avantador = new Car();
avantador.setManufacturer ("lamborghini") ;
avantador.setNoOfDoors (2) ;
avantador.setNoOfpassengers (2) ;
em.persist (avantador) ;

Truck truck = new Truck();
truck.setLoadCapacity (100) ;
truck.setManufacturer ("mercedes") ;
truck.setNoOfContainers (2) ;
em.persist (truck);

transaction.commit () ;

Mpountante Ctpaterns HacnenoBaHWs Ha O4AHOM CTOJIE OHNAlH:
https://riptutorial.com/ru/jpa/topic/6277/cTpaTerna-HacnenoBaHns-Ha-ogHOM-CToNe
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rnasa 10: Tabnmua Ha KOHKPETHYIO
cTpaTeruio HacnenoBsaHUsi Knacca

3aMmedyaHusa

« TpaHcnopTHOE CPencTBO, TPAHCMOPTHBIA TPAHCMOPT M NaccaXXMpcKuii aBToMobunb
ABNSAOTCS abCTpaKTHbIMM Klaccamu, Uy HUX He ByaeT oTaenbHoi Tabnuubl B 6ase OaHHbIX.

e [py3oBuK, aBTOMOBUNb N BENocUnem, - 3TO KOHKPETHbIe KNacchbl, N03TOMY OHM ByayT
ConocTaBneHbl C COOTBETCTBYOWMMIU Tabnuuammn. 3tn Tabnuubl ONXHbI BKIOYaTb BCE
nons Ans Knaccos, aHHOTMPOBAHHbIX C NoMolblo @MappedSuperClass, NOTOMY 4TO Y HUX
HeT COOTBETCTBYIOWMX Tabnuy, B 6ase OaHHbIX.

» Takum obpasom, cton Truck byneTt nmeTtb cToNbLUbl AN XpPaHEHUS MNONEN, yHacnenoBaHHbIX
ot TransportVehicle u Vehicle.

» AHanorunyHoiM obpasom, Car and Bike 6yneT nmMeTb CTONOUbI ONS XpaHEHNS NONei,
yHacnegnosaHHblx 0T PassengerVehicle n Vehicle.

MonHbIN NpUMep MOXHO HaNTK 34eCh
Examples

Ta6n|/|u,a Ha KOHKPEeTHYI0 CTpaTterno HacnenoeaHus Knacca
Mbl BO3bMEM NpUMeEp nepapxmm TPaHCNOPTHLIX CPEACTB, Kak NoKasaHo HUXe.
Vahicla

=l idVehicle: Integer
= manufacturer: Integer

| &
TransportationVehicle Passengarlahicle
=1 loadCapacity: Integer &, no0fPassengers: Integer
| -
Truck Car Bike
= no0OfContainers: Integer =, no0fDoors: Integer E1 saddleHeight: Integer

Vehicle.java
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package com.thejavageek. jpa.entities;

import javax.persistence.Entity;

import javax.persistence.GeneratedValue;
import javax.persistence.GenerationType;
import javax.persistence.Id;

import javax.persistence.Inheritance;
import javax.persistence.InheritanceType;
import javax.persistence.TableGenerator;

@Entity

@Inheritance (strategy = InheritanceType.TABLE_PER_CLASS)

public abstract class Vehicle {

@TableGenerator (name = "VEHICLE_GEN", table = "ID_GEN",
valueColumnName = "GEN_VAL", allocationSize = 1)
@Id

@GeneratedValue (strategy = GenerationType.TABLE, generator =

private int idVehicle;
private String manufacturer;

public int getIdVehicle() {

return idVehicle;

public void setIdVehicle (int idVehicle) {
this.idvVehicle = idVehicle;

public String getManufacturer () {
return manufacturer;

public void setManufacturer (String manufacturer) {
this.manufacturer = manufacturer;

TransportationVehilcle.java

package com.thejavageek.jpa.entities;
import Jjavax.persistence.MappedSuperclass;

@MappedSuperclass

public abstract class TransportationVehicle extends Vehicle

private int loadCapacity;
public int getLoadCapacity () {

return loadCapacity;

public void setLoadCapacity (int loadCapacity) {
this.loadCapacity = loadCapacity;

pkColumnName =

"GEN_NAME",

"VEHICLE_GEN")
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Truck.java

package com.thejavageek. jpa.entities;
import javax.persistence.Entity;

@Entity

public class Truck extends TransportationVehicle {
private int noOfContainers;
public int getNoOfContainers () {

return noOfContainers;

public void setNoOfContainers (int noOfContainers) {
this.noOfContainers = noOfContainers;

PassengerVehicle.java

package com.thejavageek. jpa.entities;
import javax.persistence.MappedSuperclass;

@MappedSuperclass

public abstract class PassengerVehicle extends Vehicle {
private int noOfpassengers;
public int getNoOfpassengers () {

return noOfpassengers;

public void setNoOfpassengers (int noOfpassengers) {
this.noOfpassengers = noOfpassengers;

Car.java

package com.thejavageek.jpa.entities;
import javax.persistence.Entity;

@Entity

public class Car extends PassengerVehicle ({
private int noOfDoors;
public int getNoOfDoors () {

return noOfDoors;

public void setNoOfDoors (int noOfDoors) {
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this.noOfDoors = noOfDoors;

Bike.java

package com.thejavageek.jpa.entities;
import javax.persistence.Entity;

@Entity
public class Bike extends PassengerVehicle {

private int saddleHeight;
public int getSaddleHeight () {

return saddleHeight;

public void setSaddleHeight (int saddleHeight) ({
this.saddleHeight = saddleHeight;

MpenctaBneHve 6asbl gaHHbIX OyAeT cneayowmnm:

| truck v " ear v "] bike v
idvehide INT{11) idvehide INT{11) idvehice IMT{11)
“ manufacturer VARHAR(45) “ manufacturer VARCH AR(45) “ manufacturer VARCH AR(45)
# |loadCapacity INT (11) 2 noOfP assengers INT(11) “ noOfPassengers INT{11)
2 noOfContainers INT({11) 2 noOfDoors INT(11) - saddleHeaght INT{11)
v v v
| PRIMARY | | PRIMARY | PRIMARY

- _J

MpounTainTe Tabnmua Ha KOHKPETHYIO CTpaTerunto HacnenoBaHUs knacca OHNawH:

https://riptutorial.com/ru/jpa/topic/6255/Tabnmua-Ha-KOHKPETHYO-CTpaTer no-HacneaoBaHns-
Knacca
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