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CbAabprKaHue

KakBo ca JPA?

Object-Relational Mapping

JPA KoHuUenuuun n ocobeHocTun

JPA 33 HanpegHanu



KakBo ca JPA?

ORM e Object-Relational Mapping

JPA e ORM cneundukauymsa

Hibernate u EclipselLink
ca ORM 6ubnunotekun n JPA
MMNJEeMeHTaUnmn




CbxpaHeHue Ha AaHHWU

© BCAKO npumniaoxeHume Cknagmnpa A4aHHU




KOHOAUKT mexay 6a3mn aaHHu n OO0T

Tabnum

penose

KONIOHU

obeanHeHune

CEHEHNE MOEHTUYHOCT
CbCTOAHUE
nosegeHue
Kancynauus
HacnegAaBaHe
NoOAMMOPPU3BM




R EIECECECmmmmm—mm————
Object-Relational Mapping (ORM

npeobpa3yBaHe Ha 06eKTn BbB dpopmar 3a
penaunoHHM 6a3n AaHHU 1N 0bpaTHO

<<Class Mode[>> | <<Physical Data Model>>

Order Order

Orderld: INT24 <<PK>>
DateOrdered: Date
DateFulfilled: Date

Tax: Float
SubtotalBeforeTax: Float
ShipToContactiD: INT24 <<FK>>

|
- dateQrdered: Date |
|
|
| BillTeContactiD: INT24 <<FK»>
|
|
|

- dateFulfilled: Date
-federalTax: Currency

- stateTax: Currency
-localTax: Currency

- subtotalBeforeTax: Currency

+ cancel() LastUpdate: TimeStamp
+ getTaxes(): Yector
+ getTotal(): Currency
+ ship()
-calculateTaxes()

-scheduleShipment()

{ordered}| 1.~

{ordered}(1.* Orderitem

ItemSegquence: INT24 <<PK>>
ItemNo: INT24 <<FK»>
NumberOrdered: INT24
LastUpdate: TimeStamp

- humberQrdered: int

+ getTotal(): Currency

|
|
Orderitem | Crderld; INT24 <<Pk>> <<Fk>>
|
|



JlecHo pelwieHune?

* Knac € 1abanua
* CBOMCTBO €= KOJ/I0HA
» acoumaumusa <> foreign key

* Int €< INTEGER, String €2 VARCHAR



[Mpobnemn (ORM impedance mismatch)

* naeHTnyHoct (1)

* HacnepasaHe (2)

* @AHOMOCOYHM acoumaumum (3)

* KOMMNAEKCHM Tunose (rpaHynapHocT) (4)
* U3BAMYaHe Ha AaHHU (QbE, QbA, QbL) &
 3apexjaHe Ha JaHHU U KewmnpaHe (6)

» 0ge cxemu HG OaGHHUMe

* Karncynauusa u op.



UcTopua/AntepHaTusu

» oTAeNHN dupmeHu pelieHun (proprietary): TopLink
1992, Hibernate 2001
° HUKAKBa CTaHAapTU3aUUA
° Hy}KAa OT cneuymanHo obyyeHue

- Java Database Connectivity (JDBC, 1997)
° TPYAOEMbBK M eAHO0bpa3eH Koz
° CMecBa KoA, M 3aABKM (injection)
o DAO pattern (Data Access Object)




NcTtopua/AntepHaTUBU (npoabaxkeHue)

» Enterprise JavaBeans (entity beans, ~1999)
s over-engineered
° CJIOXKHWU 3a cb3aaBaHe (interfaces, RMI)
o MHOro KoHpurypaums (XML)

» Java Data Objects (2002)

= POJO + oboratsaBaHe Ha 6banT-Koaa
= cnabo nanonssaHe B RDBMS cpeaute



HacToALlle

» Java Persistent API (2007)

° HaCNeAHWK Ha BCAKO OT
n3bpoeHunTe pelueHuns

° pa3pabotunumnte Ha BUbAnMoTeKH
y4yacTBarT B ,,3a4eBaHeTo”

° HOCWU roNemMu Hagex<am 3a
cTaHAapTU3auma



Java Persistence API

» POJO mopen (Plain Old Java Object)
> pasgeneHue mexay APl n ob6eKTn 3a cbxpaHeHue

* NecHa KoHbUrypauma (ctoiHoctn no nogpasbupaHe)

* 3aABKM BbPXy 00eKTH



TepmunHonorua

Entity

Entity penauuu
Embeddable
PersistenceUnit
Persistence context
Persistence provider
EntityManager
Metadata

JPQL wn Criteria API




°* KJ1aC YNUTO MHCTAHLMMU LLIe CbXpaHABame
* MHCTaHUUUTE ca 0bMKHOBEHM Java obeKTu

* U3UCKBAHMUA
= public KOHCTPYKTOP (OT KOMNMAaTopa)
" He MoXKe Aa e final (3apagn npoKcnTo)
o Tpabsa Aa uma primary key @
° MOMKE [a € KOHKPEeTeH naun abcTpakTeH Kaac
o Aa e Mmapkupa (c aHotauma nam XMIL)



Entity npumep

GEntity

public class Prospect {
@Id
Long id; O,

public Prospect ()

J




Ctpatermmn 3a @ Id

°* aBTOMATUYHO
DLV RS
° JIeCEH HauMH B ‘

: / p h
"_!.' () "'

S "- :"

ypes sequence

= performance

° 3aBUCK OT Ba3aTa AaHHM

* ype3 Tabnnua

o id-Ta 3@ HAKONKO Tabanum

° He 3aBUCK OT 6ba3aTa AaHHMU
ypes identity

° 33aBUCKU OT NoAapbXKKaTa Ha 6a3aTa AaHHU




Jloctbn A0 AQHHUTE

» nePpuUHMUpPa ce c aHoTauua @Access

© Yype3 none (AccessType . FIELD ACCESS)
° Nno |'|o,£|,pa36MpaHe ce N3MNOoN3BAaT NnoJjieTaTtd

° Ype3 aKCeCop (AccessType. PROPERTY ACCESS)

¢ CMmeceH



Penaunn mexay Entity-Ta

One-To-One
Many-To-One
One-To-Many

Many-To-Many




XapaKTepPUCTUKU Ha penaumarTa

* PONU:
° U3TOYHUK (COOCTBEHMUK)
° IeCTUHAUMA

* KapAWHa/IHOCT:

Employee = Department
o @1HO proye * 1 o
o MHOTO
* MOCOKa.: Employee < —> Project

o @/1HOMOCOYHA
° 1BYNOCOYHA



OneloOne Employee ParkingSpace
id: int id: int
egHonocovHa @ name: String >| Jot: int

salary: long 0.1 0.1 | |ocation: String

@Entity
public class Employee {
@Id private int id;

@OneToOne
@JoinColumn (name="PSPACE ID")
private ParkingSpace parkingSpace;



O N eTO O ne Employee ParkingSpace
id: int id: int
ABYNOCOYHA name: String € > lot: int
salary: long 0.1 0.1 | |ocation: String
@Entity

public class ParkingSpace {
@Id private int id;

@OneToOne (mappedBy= "Parkingspace " )
private Employee employee;



ManyToOne Employee Department
id: int id: int
€AHOMNOCOYHA @ :1arlne: String " > :13:&: String
salary: long 0..1
QEntity

public class Employee {

@ManyToOne
private Department department;



O N ETO M d ny Employee Department
d: int d: int
ABYNOCO4YHA :larlne: String (<< > :mr:]e: String
salary: long 0.1
QEntity

public class Department {
@Id private int id;

@OneToMany (mappedBy="department")
private Collection<Employee> empls;



M d nyTO M d ny Employee Project
id: int id: int
ABYNOCOHHA name: String  |< —>| name: String
salary: long
@Entity

public class Project {
@Id private int id;

@ManyToMany (mappedBy="prjs")
private Collection<Employee> empls;



R EEEEC———m—m
ManyToMany

ABYMNOCOYHA PROJECT EMP_PROJ PROJECT
PK [0 ' PKFK1 | EMP_ID '
H——0< iz | prosp PO—H K |10
@Entity

public class Employee {
@Id private int id;
@ManyToMany

@JoinTable (name="EMP PROJ",
joinColumns=@JoinColumn (name="EMP ID"),
inverseJoinColumns=@JoinColumn (name="PROJ ID"))

private Collection<Project> prjs;



I EEEEEEEEEE—————.,
Embeddable @)

No3BO/IABAT Aa rpynupame cBonctea bes aa
Cb34aBame HOBO entity

MOraT Aa Ce M3MN0A3BaT MOBTOPHO
CTOMHOCTUTE UM MOraT Aa ce npeaedmnHupaT

Employee Address

id: int street: String
name: String  [@> > city: String

salary: long 1 0.1 | state: String
zip: String




I EEEEEE———————————.
Embeddable

@Embeddable

public class Address {
private String street;
private String city;
private String state;
@Column (name="ZIP CODE")
private String zip;

@Entity public class Employee {

@Embedded private Address address;




PersistenceUnit

> Habop OT BCUYKM KNAaCOBE U3MO0JI3BaHU OT
NPUNOXKEHUETO B AaaeHa 6a3a AaHHM
» nePpuHMNpa ce B META-INF/persistence.xml

¢ MOXe Ada Ca MHOIO B e4HO NpunaoxeHue

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

<persistence ..>
<persistence-unit name="opa" transaction-type="RESOURCE LOCAL">

<provider>org.eclipse.persistence.jpa.PersistenceProvider</provider>

<properties>

</properties>
</persistence-unit>
</persistence>



Persistence KOHTEKCT

* Habop OT YHUKaNHU entity-Ta, €

KOUTO paboTH NPUNOIKEHNETO B Porsistence
AageH MOMEHT 1
Creates ¥
. i <« Configured By ]
Persistence Unit EntityManagerFactory
1 1
1 1
Creates Creates v
] < Manages ]
PersistenceContext 1 - EntityManager




R EEEEEEEEmmmmmmm
EntityManager

» JPA nHTepdeunc 3a paboTa c entity-Ta
* eKBMBaNEHTEH Ha Hibernate Session UHTepdEUca
» 6a3oBM meToam:

- persist o remove
o merge o detach
o find o refresh
o £flush o clear

o Jock o close



Bugose EntityManager

° TpaH3aKumMoHaneH (transactional)
o HyXAaae ce ot JTA

° 3dMa3Bad NMPOMEHUTE B KPdA HAa TPAH3aKUNATA U N3YNCTBA
KOHTEKCTAd

» pa3wwupeH (extended)

° 3ana3Ba KOHTEKCTa mexay 3aaBKuTe (stateful/stateless)
» camoctosTeneH (application)

o Cb34aBa Ce OT EntityManagerFactory

° 33 OTAE/THU NPUNOKEHUSA



Cb3paaBaHe Ha EntityManager

° ype3d EntityManagerFactory

EntityManagerFactory emf =
Persistence.createkEntityManagerFactory ("emp") ;
EntityManager em = emf.createEntityManager ();

em.close () ;
emf.close () ;



Cb3paaBaHe Ha EntityManager

» ype3 Dependency Injection (DlI)

@PersistenceUnit (unitName="EmployeeService")
EntityManagerFactory emf;

@PersistenceContext (unitName="EmployeeService",
type=PersistenceContextType . EXTENDED)

EntityManager em;

@PersistenceContext (unitName="EmployeeService")
EntityManager em;



MN3nonssaHe Ha EntityManager

Person p = new Person ()
EntityManager em = ...;
em.persist (p) ;

Long 1d = ...;

Person p = em.find(Person.class, 1d);
em.remove (p) ;

em.flush () ;



HacnensasaHe @

* TPU cTpaTernm
o 0bwWwa Tabnunua 3a Knac nepapxmsa (SINGLE_TABLE)
o join Ha HacneaAHWULUM (JOINED)
o @AHa Tabanua 3a KOHKPETEH (TABLE_PER_CLASS)

e AMappedSuperclass (C'bXpaHEHI/Ie Ha AdHHWUTE OT
poaunTenute)



O6uwa Tabaunua 3a Knac nepapxmsa

@Inheritance (strategy=InheritanceType.SINGLE TABLE)
@DiscriminatorColumn(...)
public abstract class Institution {...}

@DiscriminatorValue (“"SECONDARY")
public class SecondarySchool extends Institution ({

@DiscriminatorValue ("POST SECONDARY")
public class PostSecondarySchool extends Institution ({



N3BAnYaHe Ha AaHHU B

» Query by Example:
o EntityManager.find(class, 1d)

* Query by API:
o JPA Criteria API

» Query by Language:
o JPQL = Java Persistence Query Language



Java Persistence Query Language

* aAbXxHoBeH oT SQL 1 HQL
* entity-Ta BMmecTo Tabanum
» OOP moaen 3a obxoxaaHe Ha penauum (' . ")

SELECT e
FROM Employee e
WHERE e.department.name = 'NA42'
AND e.address.state IN ('NY','CA')



Java Persistence Query Language

eANHNYEH N MHOXKECTBO pe3y/TaTh
byHKUKMM 3a arpermpaHe (count, max, etc.)

NPOCT CUHTAKCUC 3a join onepaunm
update n delete 3aaBku 3a bulk npomeHn Ha gaHHK

NoA-3dABKU U MNapPaMETPU3ALUUNA HA 3aABKUTE



R EEEEC———m—m
JPQL - npumep

private static final String QUERY = "SELECT e.salary
FROM Employee e WHERE e.dept.name = :deptName"

public long queryEmpSalary (String deptName) {
return em.createQuery (QUERY, Long.class)
.setParameter ("deptName'", deptName)
.getSingleResult() ;



I EEEEEEEEEE—————.,
Criteria API

CriteriaBuilder cb = em.getCriteriaBuilder();
CriteriaQuery<Employee> c =

cb.createQuery (Employee.class);
Root<Employee> emp = c.from(Employee.class);

c.select (emp) .where (cb.equal (emp.get ("name") ,
"John Smith")) ;

+ Meta-model API



3apexaaHe Ha gaHHU )

» proxy 3a POJO obekTa
* EAGER (cBoicrtsa, ManyToOne, OneToOne)

* LAZY (buHapHu csoimcTtea, OneToMany, ManyToMany)

» FETCH join (npwu JPQL u Criteria API)



KewmnpaHe @

e EntityManagerFactory.getCache ()

e onepaynun
o contains ()
o evict ()
o evictAll ()




RelwunpaHe

g 1

m——l hat

i

=




Optimistic Locking

» nobasA ce BepcmAa KbM BCAKO entity - @Version

* He ce B3uMa lock BbpXy 3anuca, A0KaTO
HAaUCTUHaA He TpabBa aa ce nuLie

* CaMO ce NpoBepsBa [anun BepcuaTa
e cbllaTa KaTo B HAa4anoTo Ha
TPaH3aKLUMUATA

e OptimisticLockException



I EEEEEEEEEE—————.,
JPA Callbacks

* UHXEKTUPaHe Ha KO4 B KN3HEHUA UNKDBJ1 HA obeKTa:
s @PostLoad
o @PrePersist/@PostPersist
o @PreUpdate/@PostUpdate
o @PreRemove/@PostRemove

® 3a NPOCTH N\O,EI,M(I)M KaLUMU (KoHBepTupaHe, Y =yes, N = no)

° aaTepHatMBa MM ca CEntitylListeners



NN
AHoTaunm n XML

° aHOTaUMU
o NeKlapaTUBHU
° MPOCTU U NecHU 3a aobaBsHe
° U3MCKBAT NOBTOPHO KOMMUMPAHE NPU NPOMSHA

» XML kKoHurypauum (orm.xml)
o moaAudUKauma 6e3 NoOBTOPHO KOMMUAMUPAHE
O MNO3HATA TEXHO/OIMNA
o MMaT NO-BUCOK NMPUOPUTET



IlemoHcTpauunsa

THE FOLLOWING PREVIEW HAS BEEN APPROVED FOR

ALL AUDIENCES
BY THE MOTION PICTURE ASSOCIATION OF AMERICA, INC.

THE FILM ADVERTISED HAS BEEN RATED

m RESTRICTED

UNDER 17 REQUIRES ACCOMPANYING PARENT OR ADULT GUARDIAN

STRONG GRAPHIC VIOLENCE, SEXUALITY,
NUDITY AND LANGUAGE

www.liimratings.com




Out of scope

* XML cnHTaKcmuc

° C/IOXKHU KoneKkuunn (map)

° CNNOXHWU KAtoYyoBe

* native SQL n nmeHyBaHU 3aaBKU
» pessimistic locking

» transactions (JTA)

° reHepupaHe Ha cxema

» unit & integration TectBaHe

SCOPE



Bbnpocwu




bnharogapA 3a BHUMaHUETO




