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b/l peanu3yeT MOHATUE €AUHULIBI pa0OTHI, KAK TPAH3AKIIUIO
b/l (vHOI1a HA3BIBAEMYIO CUCTEMHAS TPAH3aKIIHS ).
Tpanzakiuu b/l rpynnupyrot onepanuu 10CTyna K JaHHBIM.
Tpanzakius rapaHTUPYET OJIMH U3 PE3YIBTaTOB PA0OTHI: OHA
nin OyneT 3a)UKCUpPOBaHa WIIM OTKaY€Ha Ha3al.
CnemoBarenbHO, TpaH3akKuuu b/ 1eMCTBUTEIBHO BCETIa
aTOMAapHBI.

1. [poBepKa HE3aHATOCTU

MecT

OnnaTta ouneTta I:"> 2. CnncaHve cpeacTs :D ®ukcnposaHie
3. Co3gaHue 3akasa TpaH3aKuunn

4. Co3paHune bunetos

5. A\3MeHeHne coCcToAHUA
MeCT
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EntityManager em = HibernateUtil.getEntityManager() ;
Department economist = new Department ("Economist'") ;
try {
em.getTransaction () .begin () ;
em.persist (economist) ;
// Other business logic stuff
em.getTransaction () .commit () ;
} catch (RollbackException e) ({
em.getTransaction () .rollback() ;

}

em.close () ;




Npo6nembl M30NALNN THAH3AKLMIA 4

e [lomepsiHHOe 06HOB/IeHUE
e [psi3HOe YmeHue

e HenoemopsiemMoe YymeHue

e PaHMOMHOEe YmeHue
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<property name="hibernate.dialect">
org.hibernate.dialect.MySQLDialect

</property>

<property name="hibernate.connection.username">root</property>

<property name="hibernate.connection.password">yuli</property>

<property name="hibernate.connection.pool size">10</property>

<property name="hibernate.cocnnection.isolation">2</property>

<property name="show sgl">true</property>

<property name="hibernate.hbm2ddl.auto">update</property>

3Ha4eHns Ans 3TOW onNuUK BeIMAOAT cneayowmm obpasom (Bbl Takxe
MOXETE HaWUTU NX, KakK KOHCTaHTbI B java.sql.Connection):

e (0-TpaH3aKuuu He noaaepPXUBaKOTCH,;

e 1-usonauumna ypoBHSA YTEeHUA HENOATBEePXAEHHOro;

e 2-uU3onAauusa ypoBHSA YTEeHUA NOATBEPXOEHHOrO;

e 4-u3onauusa ypoBHA NOBTOPAEMOIro YTeHuUs;

e 8-ynopsaoyYeHHas nonsauus.
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LockModeType LockMode Description

BnokupoBku oTcyTCTBYIOT. BCe 06beKThI NepeknoyatoTes B
3TOT pexnm BrokMpoBKM B KOHLE TpaH3akumn. OObeKThI,

NONE NONE CBs13aHHble C 0OBbEKTOM Session ¢ NOMOLL b BbI30Ba
meTogos update () unu saveOrUpdate (), Takke 3anyckatotcs
B 3TOM pexunme GroKNpOBKM.

Bepcus cyliHOCTM NpoBepseTcs B KOHLE TeKyLlen

READ and OPTIMISTIC READ

TpaH3aKLUmMW.

Bepcus cyLLHOCTY aBTOMATUYECKM YBENTMYMBAETCS, AaXe
WRITE and WRITE €Crnv OGLEKT HE U3MEHMIICS.

OPTIMISTIC_FORCE_INCREMENT

O6bekT 386J'IOKI/IpOBaH neccMMnCcTn4HO, N ero Bepcusa

PESSIMISTIC_FORCE_INCREMEN PESSIMISTIC_FORCE_INCREMEN ABTOMATHUYECKN YBENMUMBAETCS, [1aXe eCrv OBLEKT He

T T
N3MEHWUNCS.
O6bekT 3abrnoknpoBaH NECCUMUCTUYHO C UCMOSb30BaHNEM
pasgensemMon BrioKMPoBKK, ecnv 6asa AaHHbIX
PESSIMISTIC_READ PESSIMISTIC_READ noagep>XuBaeT Takyto yHKUmo. B npoTMBHOM cryvae
ncnonb3yeTcst sBHast OriokMpoBKa.
O6bekT 3abnoknpoBaH ¢ UCNOSIb30BaHMEM SIBHOW
PESSIMISTIC_WRITE PESSIMISTIC_WRITE, UPGRADE

OrIOKMPOBKM.

3anpoc Ha 3axBaT 6OKMPOBKN MIHOBEHHO TEPMNUT HEeyaauy,

PESSIMISTIC_WRITE with €CIh CTPOKa S yXe 3abnokmpoBaHa.

a javax.persistence.lock. UPGRADE_NOWAIT
timeoutsetting of 0

3anpoc Ha 3axBaT GrOKMPOBKM MPOMYCKaET yxe

PESSIMISTIC_WRITE with 3abnokupoBaHHble 3anucn. OH ucnonb3yet SELECT ... FOR

a javax.persistence.lock UPGRADE_SKIPLOCKED UPDATE SKIP LOCKED &g Oracle n PostgreSQL 9.5,

.timeoutsetting of -2 nnn SELECT ... ¢ (rowlock, updlock, readpast) B SQL
Server.
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EntityManager em = HibernateUtil getEntityManager();
em.getTransaction () .begin () ;

Cat cat = em.find(Cat.class, 1L);

cat.setName ("New") ;

em.getTransaction () .commit () ;

em.close () ;

select catlockall0 _.id asid1l 0 O _, catlockall0 _.name as name2 0 0
from CatLockAll catlockallO _ where catlockallO_.id="?
update CatLockAll set name=? where id=? and name=?
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@Data @AllArgsConstructor (@NoArgsConstructor
@Entity
@OptimisticLocking (type = OptimisticLockType.VERSION)
public class CatLockVersion ({
@Id @GeneratedValue (strategy = GenerationType.IDENTITY)
private Long id;
private String name;
private String owner;
@Version
private Integer version;

EntityManager em = HibernateUtil getEntityManager();
em.getTransaction () .begin () ;

CatLockVersion cat = em.find(CatLockVersionelass, 1L);
cat.setName ("New") ;
em.getTransaction () .commit () ;

em.close () ;

Select id, name, owner, version

from CatLockVersion where id=1

update CatLockVersion

set name= New, owner= Tim, version=1 where id=1 and version=0
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@Data @AllArgsConstructor @NoArgsConstructor
@Entity
@DynamicUpdate
@OptimisticLocking (type = OptimisticLockType.ALL)
public class CatLockAll ({
@Id (@GeneratedValue (strategy = GenerationType.IDENTITY)
private Long id;
private String name;
private String owner;

EntityManager em = HibernateUtil.getEntityManager() ;
em.getTransaction() .begin() ;

CatLockAll cat = em.find(CatLockAll.class, 1L);
cat.setName ("New") ;

em.getTransaction () .commit () ;

em.close () ;

Select id, name, owner

from CatLockAll where id=1

update CatLockAll

set name= New where id=1 and name=AllCat and owner=Tim
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@Data @AllArgsConstructor @NoArgsConstructor
@Entity
@DynamicUpdate
@SelectBeforeUpdate
@OptimisticLocking (type = OptimisticLockType.DIRTY)
public class CatLockDirty ({
@Id @GeneratedValue (strategy = GenerationType.IDENTITY)
private Long id;
private String name;
private String owner;

EntityManager em = HibernateUtil.getEntityManager() ;
em.getTransaction() .begin () ;

CatLockDirty cat = em.find(CatLockDirty.class, 1L);
cat.setName ("New") ;

em.getTransaction() .commit () ;

em.close() ;

Select id, name, owner

from CatLockDirty where id=1

update CatLockDirty

set name= New where where id=1 and name=Dirty
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EntityManager em = HibernateUtil.getEntityManager() ;

em.getTransaction () .begin() ;

CatlLockVersion cat = em.find(CatLockVersion.class, 1L,
LockModeType.OPTIMISTIC) ;

cat.setName ("New") ;

em.getTransaction () .commit () ;

em.close() ;

select id, name, owner, version
from CatLockVersion where id=1

update CatLockVersion set name=New, owner=Tim, version=1 where id=1 and version=0
select version from CatLockVersion where id =1
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EntityManager em = HibernateUtil. getEntityManager();
em.getTransaction () .begin () ;
CatLockVersion cat = em.find(CatLockVersion. class, 1L, LockModeType. OPTIMISTIC) ;
cat.setName ( "New")
new Thread (()-> {
EntityManager entityManager = HibernateUtil. getEntityManager();
entityManager.getTransaction () .begin () ;
CatLockVersion updatedCat = entityManager.find(CatLockVersion. class, 1L);
updatedCat.setName ( "Updated Cat");
entityManager.getTransaction () .commit () ;
}) .start () ;
Thread. sleep(500);

em.getTransaction () .commit () ;

.
4

select id , name, owner, version from CatLockVersion where id=1

select id , name, owner, version from CatLockVersion where id=1

update CatLockVersion set name= Updated Cat, owner= Tim, version=1 where id=1 and version=0
update CatLockVersion set name= New, owner= Tim, version=1 where id=1 and version=0
HHHO000346: Error during managed flush [Batch update returned unexpected row count from update
[0]; actual row count: O; expected: 1]
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EntityManager em = HibernateUtil.getEntityManager() ;

em.getTransaction () .begin() ;

CatlLockVersion cat = em.find(CatLockVersion.class, 1L,
LockModeType . OPTIMISTI C_FORCE_INCREMENT) ;

cat.setName ("New") ;

em.getTransaction () .commit () ;

em.close() ;

select id, name, owner, version
from CatLockVersion where id=1

update CatLockVersion set version=1 where id=1 and version=0
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EntityManager em = HibernateUtil.getEntityManager() ;

em.getTransaction () .begin() ;
Cat cat = em.find(Cat.class, 1L, LockModeType.PESSIMISTIC WRITE) ;

cat.setName ("New") ;

new Thread (()-> {
EntityManager entityManager = HibernateUtil.getEntityManager() ;
entityManager.getTransaction () .begin() ;
Cat updatedCat = entityManager.find(Cat.class, 1L);
updatedCat. setName ("Updated Cat") ;
entityManager.getTransaction () .commit () ;

}) .start () ;

Thread.sleep(500) ;

em.getTransaction () .commit () ;

em.clear () ;

select id , name, owner, version from Cat where id=1 for update

select id , name, owner, version from Cat where id=1

update CatLockVersion set name= Updated Cat, owner= Tim, version=1 where id=1 and version=0
update CatLockVersion set name= New, owner= Tim, version=1 where id=1 and version=0

select id , name, owner, version from Cat where id=1

Cat(id=1, name=Updated Cat, owner=Tim)
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Ipan3axyuontsvlil — CBI3aHHBIN C TEKYILECH €IUHUIICH Pa0OTHI,
KOTOpasi MOKET OBITh (DakTUUECKas TpaH3akius b/ nim Tpanzakuus
npuiokeHusa. OHa KOPpEKTHA U UCIOIB3YETCS BO BpEMS PaOOTHI
eaMHUIBI pa0oThl. Kaxkaasa enquHuia pad0Thl UMEET CBOM KAIIL.

lIpoyecchuii — pactipeiensieTcs MEXy MHOTUMHU (BO3MOXHO
OJITHOBPEMEHHBIMH ) €AMHULIAMH PA0OTHI UK TPAH3AKIIUH. DTO
O3HAYaET, 4YTO AaHHbIE B mporeccHoM KDIlle mocTynHb
OJTHOBPEMEHHO BBITIOJIHAEMBIM OIEPALIMIM, OUEBUIHO C
MOCJICACTBUAMM I U30IALMU TpaH3aKIUK. [IpoeccHbIn K311
MOYKET XpaHUTh XpaHUMbIE 00bEKTHI HeJukoM B KOIlle, nuinn moxer
XPaHUTh UX COCTOSHHUE B pa300paHHOM (popMare.

Knacmepuwviu — pactipeiensaeTca MexX1y HECKOJIbKUMU MPOLECCaMU
Ha OJTHOM MAIlIMHE WJIN MEXKAY HECKOJIBKMMM MAallIMHAMM B KJIACTEPE
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---------------------------------------------------------

/ First-level Cache k!
Session
. !
Cache Concurrency
Strategy o A :
Cache Provider
: Cache Implementation i
o (Physical Cache Regions) G0

" Second-evel Cache
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[Tomutuka KOIlla BkiroyaeT B ce0s1 HACTPOUKY CIIECIYIOIIUX
[1apaMeTpoOB:

BKJIFOUYEH 11 K311 BTOPOr0 YPOBHSA
Crpareruto napauienusma Hibernate

[TonuTHka NCTEKaHUA CPpOKa KAIIUPOBAHUS (TaKy0, KaK TailiM-
ayT, LRU, 3aBucumyto ot OII)

®duzuueckoe ycrpoiictBo KOIlla (B mamMsTH, MHIEKCUPYEMbIC
(bailibl, KJIacTepHas peruIuKalius )
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EcCTpb yeThIpe BCTPOEHHBIX CTPATETUU HAPAIIICIIN3MA, IIPEACTABIISIOIINE
CHUKECHUE YPOBHA CTPOTOCTH, B TEPMHUHAX U30JIMPOBAHHOCTH TPAH3AKIIUU:

Tpanzaxyuonnas — HOCTyIIHA TOJBKO B yIIpaBiIsieMon cpese. OHa
rapaHTUPyeT MOJHYIO U30JISLUIO TPAH3AKIMN 10 OBTOPSIEMOTO YTCHUS,
ecliv 310 Tpedyercs. FIcronb3yiTe 3Ty CTpATEruio IS JaHHBIX KOTOPBIX B
OOJIBIIIMHCTBE CUUTHIBAKOTCS, B KOTOPBIX OY€Hb BAXKHO MPEOTBPATUTD
MOSIBJICHUE YCTAPEBIINX JaHHBIX B TAPAICTbHBIX TPAH3AKIIHUAX, B PEAKUX
Ciydasix OOHOBJICHHUS.

YUmenue-3anuco — NOAJIEPKUBACT U3OJISALIUIO YTEHUS TOATBEPKICHHOTO,
HCIIOJIb3YsI MEXaHH3M BPeMEHHBIX MeTOK. OHa T0CTyIHA TOJIHKO B
HEKJIACTEPHBIX CpeJiax.

Hecmpozcoe-umenue-3anuco - He 1a€T HUKAKOM TapAHTUU COTIIACOBAHHOCTHU
Mexay KOIlem u B/I. Eciin €cTh BO3BMOXXHOCTH OJJHOBPEMEHHOIO IOCTYNA K
OJIHOM CYIITHOCTH, TO BaM HEOOXOAMMO HACTPOUTH JOCTATOUYHO KOPOTKHUI
CPOK UCTECUCHUS TaM-ayTa.

Tonvko-onsa-umenus — JaHHAaA CTPATCIrusid HOAXOAUT A JaHHBIX, KOTOPBIC
HHUKOTI'Id HC MCHAKOTCA. HCHOHBSYﬁTe €€ TOJIBKO HJIA CIIPABOYHBIX JTAHHBIX.
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Crenyrouine nocTaBIMKU BcTpoeHbl B Hibernate:

EHCache npenHa3HadyeH I IIPOLIECCHOIO M KJIACTEPHOIO
K3UPOBaHUA B ogHOU JVM. OH MOXET K3IMPOBATh B IMMaMSATH WX HA
IUCKE U MOAACpKUBAET onuoHanbHbIM Hibernate xam pesynbraron
3arpoca.

Infinispan - 3T0O TOJHOCTBHIO TPAH3aKIIMOHHO-PEIIMKAITMOHHBIMI
KJIaCTEPHU30BAHHBIN KA1 ¢ nmoaaep:xkon KII1la 3anpocos,
Ipeanojaras, YTo 4achl B KJIaCTEPE CUHXPOHU3UPOBAHBI.

SwarmCache - 3T0 KnacTepHBIN K311, OCHOBaHHbIN Ha JGroups. OH
HCIIOJB3YET KIACTePHOE aHHYJIUPOBAHUE, HO HE TTOAACPKUBACT KAIII
Hibernate 3anpocos.

JCache — 3T0 MOJIHOCTHIO TPAH3AKIITMOHHO-PEIINKAIIMOHHBINA
KJIACTEPU30BAHHBIN KJIII, TAKKE OCHOBAHHBIX Ha JGroups. Kamn
3anpocoB Hibernate noanepsxuBaercs, mpearonaras, 4To 4achl B
KJIaCTEPE CHUHXPOHU3UPOBAHBI.
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= lecture_9.1_cache ” hidden
v src
<persistence xmlns="http://java.sun.com/xml/ns/persistence" v maln
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" v java
xsi:schemalocation="http://java.sun.com/xml/ns/persistence ¥ by
http://java.sun.com/xml/ns/persistence/persistence 2 0.xsd" 5 i
version="2.0"> .
entity
<persistence-unit name="by.it.test" transaction-type="RESOURCE_LOCAL"> C Department
<provider>org.hibernate.jpa.HibernatePersistenceProvider<grovider> c Employee
<class>by.it.entity.Department<glass> & EinployeeDetail
<class>by.it.entity.Employee<glass>
<class>by.it.entity.EmployeeDetail<glass> € Meeting
<class>by.it.entity.Meeting<glass> v util
<exclude-unlisted-classes>true</exclude-unlisted-classes> c Hibematellil
<properties> .o
<property name="javax.persistence.jdbc.driver" value="org.h2.Driver"/> | Fevonmces
<property name="javax.persistence.jdbc.url" value="jdbc:h2:mem:jpadb"/> v META-INF
<property name="javax.persistence.jdbc.user" value="root"/> <> persistencexml
<property name="javax.persistence.jdbc.password" value=""/> ehcacheaomi
<property name="hibernate.dialect" value="org.hibernate.dialect.H2Dialect"/> - ]
<property name="hibernate.hbm2ddl.auto" wvalue="create-drop"/> i log4j2.aml
<property name="hibernate.use_sql_ comments" value="false"/> b test
<property name="hibernate.show sql" value="false"/> pom.xml

<property name="hibernate.cache.region.factory class"
value="org.hibernate.cache.ehcache.EhCacheRegionFactory"/>
<property name="hibernate.cache.use_second level cache" value="true"/>
<property name="hibernate.cache.use_query cache" value="true"/>
<property name="net.sf.ehcache.configurationResourceName" value="ehcache.xml"/>
</properties>
</persistence-unit>
</persistence>
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<!--EhCache-->

<dependency>
<groupId>org.hibernate</groupId>
<artifactId>hibernate-ehcache</artifactId>
<version>S{hibernate.version}</version>

</dependency>

<dependency>
<groupId>net.sf.ehcache</groupIld>
<artifactId>ehcache-core</artifactId>

<version>2.6.l1ll</version>

</dependency>

1
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<?xml version="1.0" encoding="UTF-8" ?>
<ehcache>
<defaultCache maxEntriesLocalHeap="20"
eternal="false"
timeToIdleSeconds="120"
timeToLiveSeconds="200"
memoryStoreEvictionPolicy="LRU" />
<cache name="by.it.pojos.Employee"
maxEntriesLocalHeap="6"
eternal="true">
</cache>
<cache name="by.it.pojos.Department"
maxEntriesLocalHeap="2"
eternal="false"
timeToIdleSeconds="300"
timeToLiveSeconds="600">
<persistence strategy="localTempSwap"/>
</cache>
<cache name="org.hibernate.cache.StandardQueryCache"
maxEntriesLocalHeap="5"
eternal="false"
timeToLiveSeconds="120">
<persistence strategy="localTempSwap"/>
</cache>
</ehcache>
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Hibernate K3WIMPoOBaHME Ha NPAKTUKE

@Data @NoArgsConstructor @AllArgsConstructor
@Entity
@Table (name="EMPLOYEE")
@Cache (usage = CacheConcurrencyStrategy.REAQJWRITE)
public class Employee implements Serializable {
private static final long serialVersionUID = 1L;
@Id @GeneratedValue (strategy = IDENTITY)
@Column (name = "EMPLOYEE ID", unique = true)
private Long employeeId;
@Column (name = "FIRST NAME")
private String firstname;
@Column (name = "LAST NAME")
private String lastname;
@Temporal (TemporalType . TIMESTAMP)
private Date date;

@0neTolne (mappedBy = "employee", cascade = CascadeType.PERSIST)
private EmployeeDetail employeeDetail;

ManyToOne
JoinColumn (name = "DEPARTMENT ID")
private Department department;

ManyToMany (cascade = CascadeType.ALL)

W @

@JoinTable (name = "EMPLOYEE MEETING", joinColumns = {@JoinColumn(name = "EMPLOYEE ID")},
inverseJoinColumns = {@JoinColumn(name = "MEETING ID")}

)
private Set<Meeting> meetings = new HashSet<>(0);
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public class MainLoader {

private static HibernateUtil util;

public static void main(String... args) throws Exception {
util = HibernateUtil.getInstance();
oadEmployee (1L) ;
loadEmployee(1L);
loadEmployee(1L) ;

aes
}
private static void loadEmployee (Long id) {
Session session = util.getSession();
session.beginTransaction();
Employee = = (Employee) session.get (Employee.class, id);
session.getTransaction().commit();

Hibernate: select employee0_.EMPLOYEE ID as EMPLOYEE1l 1 0 _, employee(_.date as date2_l1 0_, employee(_.DEPARTMENT ID :
DEPARTME1 0 1 , departmentl .NAME as NAME2 0 1 , employeede2 .EMPLOYEE ID as EMPLOYEEl 2 2 , employeede2 .CITY as C
employee0_ left outer join DEPARTMENT departmentl_ on employee(_.DEPARTMENT ID=departmentl_ .DEPARTMENT ID left oute:
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package by.academy.it.dao;

import by.academy.it.pojos.Employee;
import org.hibernate.Query;

import org.hibernate.Sessicn;

import org.hibernate.SessiconFactory;

import java.util.List;
public class EmployeeDac extends BaseDao <Employee> {

public EmployeeDac (SessiconFactory sessionFactory) {
super (sessionFactory):;

public List<Employee> getEmployeelist() {
Session session = getSession():;
er ery = session.createQuery("FROM by.academy.it.pojos.Employee");
query.setCacheable (true);
List employee = query.list():;
session.close();
return employee;
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