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@AHHOTaAUMM

Java-aHHoTauma — B 43blke Java cneuyuanbHas cbopma CUHTAaKCUYECKNX METaaHHbIX,

KOTOpasi MOXET ObITb Jo6aBNeHa B UCXOAHbIN Kod. AHHOTALMK UCNONb3YHTCS ANS aHanmsa

Koaa, KOoMnunaunmm Ui BbiNMOJNMHEHUA. AHHOTVIpyeMbI NnakeTbl, Krnaccbl, METOAbI,

NnepeMeHHble 1 NapaMeTpbl.

—Q@Entity

public class Order {

@Id
private long id;

@NotNull
private Float total;

@Size (min = 32, max = 512)
private String address;

@ManyToOne (fetch = FetchType.EAGER)
private Customer customer;

AHHOTauuMA BbINOMHAET cnegyowmne pyHKUUN:

1) naet Heobxoanmyto nHOPMaLMIO AN KOMNUNATOPA;
2) paeT MHopMauuo pasnnyHbIM UHCTPYMEHTaM Asis
reHepauunmn gpyroro Kkoga, KoHdurypauum n . 4.;

3) MOXeT ncnonb3oBaTbCA BO BpeMsi paboTbl koaa;

@Override
public String toString() {
return "devcolibri.com";

}



@AHHOTaAUMM

<?xml version="1.0"?>
<IDOCTYPE hibernate-mapping PUBLIC "-//Hibernate/Hibernate Mapping DTD 3.0//EN"
"http://hibernate.sourceforge.net/hibernate-mapping-3.0.dtd">

<hibernate-mapping>
<class name="com.simbirsoft.jpatest.entities.Order" table="order" >
<id name="id" type="java.lang.Long">
<column name="id" />
<generator class="identity" />
</id>
<property name="total" type="float">
<column name="total" not-null="true" unique="true" />
</property>

<property name="address" type="string">

<column name="ship_addr" length="512" not-null="false" unique="true"

</property>
</class>

</hibernate-mapping>

/>

QEntity
public class Order ({

Q@Id
private long id;

@NotNull
private Float total;

@Size (max = 512)
@Column (name = "ship_addr")
private String address;




Cob6cTBEeHHble aHHOTauum

1. CosmaéM aHHOTAIIMIO

@Target (value=ElementType.FIELD)

@Retention (RetentionPolicy.RUNTIME)

public (@interface Permission {
Boolean value() ;

}

2. BemaeM aHHOTaLUMIO Ha kJjacc/Meron/nojsie *

@QPermission (true)
public class UserDeleteAction {
public void invoke (User user) { /* */ }

}

3. PaboTaeM Cc aHHOTAaAlIMEM C IIOMOUWBI Java Reflection API

Class<?> someObjectClass = someObject.getClass() ;

Permission permission = someObjectClass.getAnnotation (Permission.class);

if (permission != null && permission.value() == true) ({
// BHIIOJHUTE OelcTBUE



ORM

Object-relation mapping (06bekTHO-pensuMoHHoOe
oTobparkeHmne) — TexHo/10rnmg NporpaMMmmMpoBaHng,
KOoTopas cBsA3blBaeT 6a3bl AaHHbIX C KOHLUENUUAMN
06BbEKTHO-OPNEHTUPOBAHHbIX A3bIKOB, CO3/4aBas
«BUPTYa/bHYO 06beKTHYIO 6a3y AaHHbIX>»

PensaumoHHas
ba3a [JaHHbIX ORM

Ob61beKkThl
NnamMaTu



NMnocbl U MUHYCHI

ncronb3osaHme OO-MeToA0B Ha BCeX 3Tanax pa3paboTku
NPUNOXEHMNIN -> MOBbILLIAETCS CKOPOCTb pa3paboTku

MeHblle 0AHO006pa3HOro BCoMoraTesibHOro Koga -> MeHblue
ownbok

no3BosiseT abCcTparmpoBaTbCs OT MCTOYHUKA AQHHbIX ->
NpUoXeHne He NpuBsa3aHo K KOHKpeTHon CYB/

npunoxeHune pabotaet MeanieHHee U ncnosiblyeT 60blUe NaMATH
HEBO3MOXHO MM HeyaobHO NCMOoNb30BaTh cneunduyeckme
0cobeHHOCTN KOHKpeTHbiX CYB/[l. HeT rapaHTumn, 4to
creHepupoBaHHbIn SQL koa 6yaeTt 6bICTpbIM N 3PPEKTUBHBLIM
ORM pobasnser AOMONHUTENbHbBIA CNION MeXay NporpamMMon um
B[], y aToro cnosa ectb cobcrtBeHHbIN API, KOTOpbIN HEOOXOAMMO
N3y4nTb



Java Persistence API

JPA - TexHonorusa, obecrneymBatowas o6bEKTHO-
pendaunoHHoe otobpakeHune npocTtbiX JAVA 06BbeKTOB U
npepoctaensaowas API ona coxpaHeHus, nosyyeHusa um
yrpaBneHns TakuMm obbekTamm.

JPA - 5710 cneundunkaumsa ( AOKYMEHT, YTBEPXAEHHbIW
KakK CTaHAapT, ONMUCbIBAlOLWMXA BCE acneKTbl TEXHO10MUN),
yacTb EJB3-cneunpukaunm

OCHOBHbIE peanin3aLlmu:
Hibernate

Oracle TopLink

Apache Openl]PA
EclipselLink



CtpykTtypa JPA

API

NHTepdencol
B MakeTe

javax.persistence

| EntityManagerFactory I EntityTransaction |
| EntityManager - Query |

Entity

JPQL

O6BbeKTHbIN
13bIK 3aMpOCOB

SELECT
User.name FROM
User WHERE
User.age = 26
AND User.id > 6

Metadata

AHHOTAUUU
Haa
obbekTamMm

@Entity

@Table (name="users"
public class User ({
@Id

Long id




OCHOBHble UHTepdencsol
OCHOBHbIe UHTepdENCHI

creates

EntityManagerFactory Persistence '
1

creates 4 . /1 EntityTransaction'

EntityManager | |

creates

Query |

%

Entity

NMocnepoBaTesibHOCTb Bbi30Ba METOAOB:

1.Persistence, co3paem EntityManagerFactory, nepeagaBsasa napametpsbl Unit. Ha Bbixoge nMeem
¢dabpunky nmbo Huyero.

2.06pawaemcsa k dhabpuke u rosopum “[an mHe EntityManager”

3.MoTtom Kk EntityManager “[ain MHe transaction”

4.Y transaction BbI3biBaeM MeTog begin

5.06pawaemcsa k EntityManager. BbizbiBaeM query

6.Query. ResultList

7. Transaction. 3akpbiBaeM

8.EntityManager. 3akpbiBaem

9.0abpuky. 3aKpbiBaeM



NocnepoBatesibHOCTb B3aMMoaenucTema nHrepdencos

Persistence EntityManagerFactor

| EntityManage

EntityTransaction Quer

emf = createEntityManagerFactofy();

>

»

>

em = createEntityManager(); m

>

tx = getTransaction();

r

begin();

o

y

q = createQuery("Select x From User x'');

rez = getResultList();

n

o

commit();

i

close();

v

close(); D

u

=



HacTtpouka

®dann HacTponku: ‘src\main\resources\META-INF\persistence.xml’

<?xml version="1.0" encoding="UTF-8"7?>

<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_1 0.xsd"
version="1.0">

<persistence-unit name="SSTestUnit" transaction-type="RESOURCE LOCAL">
<provider>org.hibernate.ejb.HibernatePersistence</ provider>
<class>com.simbirsoft.jpatest.entities.User</ class>
<properties>
<property name="hibernate.connection.driver class" value="com.mysql.jdbc.Driver"/>
<property name="hibernate.connection.url" value="jdbc:mysql://localhost:3306/carshop"/>
<property name="hibernate.connection.username" value="root"/>
<property name="hibernate.connection.password" value="root"/>
<property name="hibernate.dialect" value="org.hibernate.dialect.MySQLDialect"/>
<property name="hibernate.hbm2ddl.auto" wvalue="update"/>
</properties>
</persistence-unit>
</persistence>

hibernate.hbm2ddl.auto — ctaTyc paboTbl JPA:

update - 6a3a 6yget NpocTo 06HOBNAATE CBOK CTPYKTYPY;

validate — npoBepsieT cTpykTypy 6a3bl HO HE BHOCUT U3MEHEHUS;

create — co3paeT Tabnuubl, HO YHUUYTOXaeT npeablayLme AaHHble;

create-drop — co3paet Tabnnubl B Hayane ceaHca U yaanseT nx no OKOHYaHUIO ceaHca.



TpeboBaHMA K 06beKTaM CyLLHOCTEN

// * CymHOCTB - O6'BEKT, KOTOPHII MOXET OHTBL COXPaHEH B Bl

@Entity
@QTable (name = "products") .POJO nin JavaBean
public class Product { eKnacchbl He final
o1a eHanMume KOHCTpyKTOpa NoO YMOJIYAHUIO
private long id; eimplements Seurlallzable _
eHannumne nonen nageHtTndmnkaumm (id)
@Column (name = "product name") e ATpUOYTbI-KONEKUMM 0b6s3aTeNibHO

private String title; 06bSIBIEHbl B TEPMUHAX UHTepdeicoB

KOJI1IeKLUMIN, @ HE KOHKPETHbIX peanusaumnmn
eB getters Heo6x0aMMO BO3BpaLLlaTb

KOHKPETHO CCbIJIKY Ha KOJIJ1IEKUUNKO, a HE Ha
/* getters, setters, equals eé Konuw

@OneToMany
private List<Categories> categories;



NMpuMmep paboTbl:/CYLLHOGTN

Customer

id

name

birthday

email

One to many

—any-to-one

l

Order

One

v

to mjany

addresgiany to many

Product

id

Rame

price

I

Category

name



NMpumep paboTbl: CYLLHOCTH

@Entity
public class Customer ({

@Id
private long id;

private String name;
private String email;

@Temporal (TemporalType .DATE)
private Date birthday;

@OneToMany (fetch = FetchType.LAZY,
cascade = CascadeType.REMOVE)
private List<Order> orders;

/* getters and setters

@Override
public boolean equals (Object obj) {
if (this == obj) {
return true;
}
if (obj == null) {
return false;

Customer other = (Customer ) obj;
if (id == null) {
if (other.id '= null) {
return false;
}
} else if ('id.equals(other.id)) {
return false;

}

return true;



NMpumep paboTbl: CYLLHOCTW

@Entity @Entity

public class Order { public class Product {
@Id @Id

private long id; private long id;

private String name;

rivate Float price;
@NotNull /* Bammpmaumss Ha null P P

private Float total;
@ManyToMany (fetch = FetchType.EAGER)

@Size (min = 32, max = 512) /* Bamumamus private List<Category> categories;

private String address;

* getters, setters, equals
@ManyToOne (fetch = FetchType.EAGER) /* g Ele

private Customer customer; -
T

@Entity
@OneToMany (fetch = FetchType.EAGER) public class Category{
private List<Product> products;

@Id

private long id;

7* getters, setters, equails
) @Pattern(regexp = "~[A-Za-zA-Sa-séE ]{0,}$")
} private String name;

@ManyToMany (fetch = FetchType.Lazy)
private List<Product> products;

/* getters, setters, equals




NMpunMmep MCNnonb30BaHUA

public class CustomerService ({

private EntityManager em = Persistence.createEntityManagerFactory ("SSTestUnit") .createEntityManager () ;

public Customer add(Customer customer){ // IJoBamnenmue xImeHTa
em.getTransaction () .begin() ;
Customer customerFromDB = em.merge (customer) ;
em.getTransaction () .commit () ;
return customerFromDB ;

public Customer get(long id){ // Bmbopka xumenTa no id
return em.find(Customer.class, id);

public void delete(long id){ // Ymaneume xnmeHTa
em.remove (get (id)) ;

public void update (Customer car){ // CoxpaHenue kImeHTa
em.getTransaction () .begin() ;
em.merge (car) ;
em.getTransaction () .commit () ;

public List<Customer> getAll(){ //* Cnmcox BCex KIMEHTOB

TypedQuery<Customer> namedQuery = em.createNamedQuery ("Customer.getAll", Customer.class);
return namedQuery.getResultList() ;



Pa6oTa C CYLLHOCTAMM

public class TestJPA {
CustomerService service = new CustomerService ()

public void workWithEntities () {

//CospnaHme HOBOT'O KJIMEHTAa

Customer customerl = new Customer () ;
customerl. setName ("Bacss MBaHOR") ;
customerl.setEmail ("vasia@Rivanov.ru") ;
customerl.setBirthday (new Date (12314234233)) ;

//Banucanu B Bl
Customer customerl = service.add(customer) ;

//Docranun xamenTa no id
Customer customer2 = service.get(2);

//BrBenmu BanmcauHyn B BJl Banmchk
System.out.println(customer2.getOrders()) ;

//0ocTanu BCeX KIMEHTOE M3 6asH
List<Customer> allCustomers = new ArrayList<>();
allCustomers = service.getAll() ;

//Ynanun kamenTa N1 ms 6asm
service.delete (customerl.getId()) ;
}

}




MMeHHble 3anpocbl: @NamedQuery

QEntity
@NamedQuery (name="Country.findAll",_gquery="SELECT c FROM Country c") // Ecimu ogmna

public class Country {

QEntity
@NamedQueries ({ // Ecnum HeckonBKO

@NamedQuery (name="Country.findAll", query="SELECT c FROM Country c"),

@NamedQuery (name="Country.findByName", query="SELECT c FROM Country c WHERE c.name = :name'"),
h

public class Country {

List<Country> countries = em.createNamedQuery ("Country.findAll", Country.class) .getResultList() ;

Country country = em.createNamedQuery ("Country.findByName", Country.class)
.setParameter ("'name", "Russia") // Bagaém mnapameTp
.getSingleResult(); // HocTaéM omuH pesyIbLTaT



J PQL 06bEKTHO-OPMEHTUPOBAaHHbIN A3bIK 3aNpoCoOB

@Entity
@NamedQueries({

@NamedQuery(name="Customer.findByTotalOrders",

guery="SELECT c FROM Customer c, Order o WHERE o.customer = c AND o.total >= :minTotal GROUP BY c.id”),

@NamedQuery(name="Customer.findCustomersByOrders’

query="SELECT c FROM Customer c WHERE c.orders IN :orders"),

@NamedQuery(name="Customer.findByOrderedProduct’

query="SELECT c FROM Customer c, Order o WHERE o.customer = c AND :product MEMBER OF o.products
ORDER BY c.name GROUP BY c.id"),
})

public class Customer {

List<Order> ordersToFind = new ArrayList<>()
ordersToFind.add (orderl) ;
ordersToFind.add (order2) ;

List<Customer> customers = em.createNamedQuery ("Customer.findCustomersByOrders",
Customer.class) .setParameter ("orders", ordersToFind ) .getResultList() ;



OCHOBHbIE aHHOTALUuN

Hap
KJ1IacCaMM

@Entity

@Table(name

schema="")
@NamedQueri
es
@NamedQuer
y(name = ",
query — Illl)

Hap
NnoJZiISsMm

@Basic(fetch=
LAZY)
@Column(na
me = "",
unique = true,
nullable =
false)

@OneToMany(
fetch = "",
cascade = "")
@OneToOne(f
etch = "",
cascade = "")
@ManyToOne(
fetch = "",
cascade = "")
@ManyToMan
y(fetch = "",
cascade = "")
@JoinColumn(
name =
"CUSTOMER_I
D")

O rderRv("NnAa



BanupaaLuMA: javax.validation.constraints

@Digits

@Future

@Past

@Max(value="")
@Min(value="")

@NotNull
@Pattern(regexp="")
@Size(min = 1, max = 128)



