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e 00 OO (Lazy Loading)

HEN

@Entity : JPAO DOOO OO
public, protected ODOO,00 OOO OO
@Table(name = "OO0OOOCO OOOO™)

00 000 o0oo oo oo oo
create, create-drop, update, validate, auto, none
OO0 OO0 OO0 create, update
000 OO0 update, validate
OO000,00 OO validate, none
@olumn OO0 JPA ODOUODO OO0 OO,000 ddlOo OO0 O
updatable = false, OOUO0OOO OOOO OO OO
nullable = false
unique = true, OO0 OOO

sql0 date=00, time=00, tiemstampO OO

GeneratorType.IDENTIFY
persist()00 OOO OO0
GeneratorType.SEQUENCE
00000 oooo ooo ooo

ub od

oog od

‘ooo obo oboo 0bbhoo o0 oo oo oD Coo s
-000(@UOobOob0 obo oo),oooo

JPA 0ODO OO
oo oooono oo

odb ooob obb oboba o
obodob0 oboobob obob oo ooob@o..)
oo ooo oo

ugobo,0db0..boo0 ooo?bbo0odb oobobo boo oo,
oo ooo boboobbb oo oooo bbb oood
oo o obobb oo oo.

00000 000 0000000000000 0000 000.(000 0000 00),
000 00 0000 0000@O0O0 000 00)
0000 00000000 000.
o00 000000 0000000000 00000 000,0000000000
0 00000000 000,0000@000)000
000 mappedBy 00O 0O0O0 OOO.

000 OO0 mappedBy 000 O0O0O0O OO0 OO0 O0ODOOO OOD ODOOO OO.
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e mappedBy =00000,000 00,00 00,0000 00000 00O OO

00000 0000 0000000 000000000 0000000000,
000000000000 O0O0.
000000 0000 000,000 00000000000 0000 O000.@0-00
00)
0000 000 OO0

c0000 00000,000 000 00 (1:n)

c0000 000 00000000000 00,0000 0000000

oo good od

e U0 OO0 UUUDL OO UULO OO LOUOOD.
e JUOODO ODO ODODO DODOO
cJODODOO OOOO0O OO

o // 000
void addMember (MemberHello member
member.setTeam
members.add (member

/00 O
void changeTeam(Team team
.team team
team.getMembers () .add /0000 00 0oOoO

« 000 000000 00D DOO0OO0
o [ toString(), lombok, JSONO O O OO0OO
o000 000 O
o lombok toStringD DOOO 0O0.0000000 Entityd D000 ODO(ApiDO OO
O0(=DTO0000 0),00 00 00)

oo oooo oo

e 1000
oo
* 000 (@ManyToOne)
e 00 0ODOOD DOO,000,00 -000 000 OOO, @ManyToOne
00000 00O (DOO mappedByd 00)
* 000 (@0OneToMany)
e 0 JUO0OUD ODO,0000 OD00ODO OO OO U0 UOOOO OO -00
goo oo
e JOODO OO ODOO,00000 0,00 000 OO0 ODUOOOO OO
000 oooo oo oodg oo
e @JoinColumnd OOUOD O.000 OO0 DO ODO@O OoOoO)o oo,
00,000 oo ooo oo
0 00 000 0000 ODOODO DODOO O0O(@)oinColumn(name="",

insertable=false, updatable=false)
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« 000 (@0neToOne)
e 00O OOLODO ODOODODO ODOO O
e @oinColumn ODO@OOO OOOO)
0000 Od(mappedBy(name = “"))
00 o0oud oo oooono oo od
godoono oo ooo oood
oo odod ooo oo oodo ooodo obooo
000 o000 oo ob oo oobo oo oo oon
= 000 (@ManyToMany)
e 0 0O0OOUIOODO ODOUOO O0ODO 200 OO0 O O OO
00 0odo oooo ogud,uon oodg oooo O
000 0000 obbo oo 200000 OO OO
00 o0odo ooo oo oo oo o oo
goooo oooo ogn
00000 00 0000 000D oOooo0o @ManyToMany - @0OneToMany,
@ManyToOneldl OO
e 00 0O0OOO OOOO OO
e J00D0ODOD PKO ODODO,0 0000 OO0DOOPKO ODO,00 00O
o og
o000, dn
= 00
e J0OODOO OO OO OO
e 100 OOO OO

00
e 100 OO0 DD OOODO OO DO
e 10D U000 ODOO
e 00 00 OUODLD UDLD ~UUO0OUOOOD OO

e 0000 DLOO «OO0ODOO OO

gobo oobog oog,b000 oog 2000
gooo bobdog bobog oo bogod
o000 0oboo b0 bbooob oo

gob oboboobobb O

o

[¢]

[¢]

[¢]

0o oo of

b oobboonbo ooooo oo

oob ooboo boo booobb obh,oo oo, boobbo bobbo boo
00 000 oo ooo

@MappedSuperclass - OO ODO0O0O

0000 ooo o0 oo oooo oooo ooboo oo ooo ooo oo
abstract(0OO OOO)O OO

00 ooo,0ob0,0do,0dd 00 0o oo oooo ooobo oo oo o oo

@Entity 0000 ODOO0O @MappedSuperclassd OO0 OOOO OO OO
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Jood oooo oo

o000 o000 00 0o ooo oooa-?
em.getReference() //

oo ooo

00 0000 OO0 oob oooo

U0 gobb 0 odb oo.

oo

000 000 DO O0ODOOO0OOoOOoOoOOooo(BOO oOoO

oo oboboobob boo,0bbobb0 b0 bbb b0 Do boo,bobo bbo bobd
00O OO0 ObQ oobb Oob oo

000 000 00 0000 0000,000 00 OO0 ==00 instanceof ODO0OO O

O00 00000 D000 OO0 em.getReference()O0 DOODO OO OO0 ODO(@OO O
0
D)DD 00000 ooo oo 0O o0 odo oobo o,0000 oboooo oo oo
JPAOODODO OOOO,000 OO0 == true OO OOO
000 O00doo ooo oo oo
PersistenceUnitUtil.isLoaded(Object entity)
oo ooo oo oo
entity.getClass().getName() OO
000 00O Oooo, JPAD OO0 OOODO OO
org.hibernate.Hibernate.initialize(entity);
OO0 OO0 (EAGER), OO OO (LAZY)
o000 ooo oo ooooo oo oo oo
OO0 000 JPQLODO N+1 OO OO
@ManyToOne, @OneToOnell OO0 OO OO -> LAZYO OO
@OneToMany, @ManyToManyd OO0 OO OO
@O0 000 Fetch join, annotation, OO OOOO OOO
00 00000 OO0 ooo ooon
O000 00 00D oooo oat, JPQL fetch DOODO,000 OO0 ODOO OOOOQl
00 o0o0o ouono oo ooo oo,

000 OO (CASCADE)
000 o000 O0000 0000 oo oo ooo oo
OO0 000 0000 o0 00000 oooo ooo o
CASCADE.ALL or CASCADE.PERSISTO OO OO
o000 -00 000 00 00 OO0 Doo0ooo0o oo Oooooo oo
o000 oooo oo
00 00@ooO ooo oooo oo)
orphanRemoval = true
goooo ooooo oo o
o000 00 o00 0o oooo O
OO0 0000 00 000 0 00 (@neToOne, @neToManyd 0O0O)
CASCADE.ALL, orphanRemoval = trueld OO OOOO
00 0000 000 OD00 OO 000 000 O OO0 (DDDbO Aggregate RootOD OO OO O O
0o)

od:
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OO0

00000 0obo ooo boo@o)
U0 ooob obob obboo boo boo oo

oooo oo@oboo oo -=0000 00o)

ogoo oo

o0 oooo oo

o000 o0 ooo oo

O00 0000 00 0OD000 0000 OO0 Ood( find-grained)
0OOO0OD0 ORM OOOOOOO OO0 0000 000 ODOO0O 00 0 o0o.

000 000 o000 Ooooo ooooo ooo o
@AttributeOverrides, @AttributeOverride OO

D000 000 000000000 (=<-0000(@0)00, newOOOO O)

D00 00 000 0000 0000 O00.

00 OO0 OO (immutable object)D OO0ODDOD 0OO0ODOO OO0 0OO0,00000 00O
000 0(@O00,0000 privated O)

DO0O0D0O0 newd OO OO0 00O00,0000 00 OO0 0000 O(@OO0 OO OO0 OO0
000 0.000 000 00

go:gboo bobog oo bg oo obbo bbb obobo bog b ooboon
U0 ogob ooboo boo o boo boo.

O ooo
000 (identity) ODO: 00000 OO O OO, ==
000 (equivalence) OO: 00000 O OO, equals()

OO0 OO0 equals() overrideDD 00O OO 00O OO0 DODOO OO O.(@UOO ooog
0000 000 od, hashCodeOl O0O...)

000 000 (@ElementCollection, @CollectionTable O 0O)

0000 O0O00 OO0 O0o0o0O oooo oo

gooooobo oob bboob 000 OO

0000 0000 00000 o000 o0 oo0 O 0000 0oo,00 0o oo ooo
o000 oooOo oo oo

O00 0000 00 00 OO0 ooo

00000 000 OO0 newd OOOO OO0 OO (side effectd ODOOOO OO)

O 0000000 000 OO0 ooo oo.

OO0 oo0oo ooo ooo.

O 00000000 000 o000o,o00 oo oo oo ooodo oooao,

O 000000 0000 00 0000 oooo.

OO0 0000 0000 OD0OD0D0 00 000 000 0000 0000 O((null X, OO0 x)
00000 oooo bbb oo bo@oo oo)

OO00oooo Ooboo b0 oododd oo

oo oo oo

00ooboOonOo 100% 0000 OO OO
JPQLO OO 000 00000 0O0O0ODO 0000 00

JPQL: Java Persistence Query Language ( OOOO OOO 1)
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OO0 00 D0 (@O O0oDOO0o oOgo seL oo)

000 000 0000 00 -=0000 SQLO OO d (feat Dialect)
OO0 00 SQL, OO ODoOODbOO0O SQLD booobo oo

uobooo boboo ooad

o000 0000 bobO ODo0oob booo bo@Wo booo oooboo)
gooo

00:000,0000 00,000 00@O,000 0O OO0 OoOd), DISTINCTD OO O
O oo

ooo

setFirstResult(0) - 000 OO

goooooo oooo oo

00

ggd od

oo oo

o0 oo@oo)

OO0 - ON O

JPA 2.100 OO

0000000 CO0,0000000b0O000Oo@Uuooooo 5200 00)
ub od

exists, ALL, ANY OO OO, (NOT) IN OOODO
JPA WHERE, HAVINGOD OOO OO, SELECT 00O OOO0OOODOOO OO
FROM 00O OO OCOO JPQLODO DOO(@ODOO OD OO0 ooo ogd)

000 Native Query O Applicationd0O OO ,000 20 0000 O
JPQL OO OO O Oo0O0Od

O0O: '"HELLO', 'She''s’

Oood: 10L, 16D, 10F

Boolean: TRUE, FALSES

ENUM: FQCN
OO0 OO : TYPE(m) = Member
00 : EXISTS, IN, AND, OR, NOT, =, >, >=, <, <=, <>, BETWEEN, LIKE, IS
NULL
ooo

OO0 CASE O :00 Od
OO0 CASE O :0000 OO0
COALESCE: 00O OOO OO
NULLIF: ODOO OO0 O OO
0o oo
CONCAT, SUBSTRING, TRIM, LOWER, UPPER, LENGTH, LOCATE, ABS, SQRT, MOD,
SIZE, INDEX(JPACO )
000 00 OO0 (bialectd D000 ODODOO ODODO OO OO O0O), select
function('group concat', i.name) from Item i ...
oo ooo
oo odo:000 oo od, miusername, OO OO0 O,0 OO OO OO
oo oo:

OO0 0O 00 O00: @anyToOne, @neToOne, OO0 OOO,000 OO OO (INNER
JOIN)ODO,O00 OO OO
OO0 0O 00 OO0 : @neToMany, @anyToMany, OO0 OO0, m.orders, OO0 O
000 00,0000 size 000 0O0O)
FROMOOO OO0 ODODO OO OO0 ODODO0O OODO OO0 OO OoOd
O0:000 00000 0000000000 00 (join OO)

D00 000 000 0000 000 000 0000 000,000 000 00 (J0IN OO0
00 0)
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OO0 OO (fetch join)
JPQLO O OO0 0000 OO ODO000 OO0@bOOo ooooo SQL O Oooao oo)
000 0000 O0O00 SQL O 00 00 OoobooO oo
join fetch OO0 OO
00 000 oooog fetch joinD OO O((@MODO OO ODODOO OO0 -0000 OOO O

OO0OO00OO0oDODoooo)
ooob obbO ob o0 oo odg
000 00 odb oob oob o og
JPA DISTINCTO OOODO OO OO (SQL DISTINCTOD CDOOCO JPA DISTINCT O OO
00dooooobo oo ob oo)
00 O00@bO0o oobo oo ob)-0o00o N+1 OO OO
oo
OO0 00 O0DbOO00 0obo oob@oo obo),ooooobooo oo
O0O0O0O0ODOOoOOoboOoooODbDOoo.(oo oo)
O00O0 OO0 0000 OoOoDbO APIO OODO O ODO.
goo,00b db o0 0gbobobboo b0 bbb boo oo,0bbo bobboo o
0000000 00 0Ob0o o000 bobobo oboo@wo oo
OO0 0000 000 O0OO0O0(N+1 O0O)-0000 000000 0000 100000 OO

oo odg

ooo od
TREAT(JAP 2.1), OO OOOC OO

oo oo od
JPQLO O ODO0ODO OO ODOOCO OO0 ODObOOo OO O0oO0OO0oOooooooo oo

Named OO
00 000 0000 oooog JPQL
0000000 EEntityD 00 OO (OO OODOO), XMLO OO OO
0o0o0ooo oo ooo ooo o ooo oo
000000 00 000 SQLOD 000D 0o &O OO0 OO,000 00 O -000 00
JPAD0O O00ODOD OO OODO OO OO NamedOOO OO OO
oo oo
JPAO ODOOO OO0O O
UPDATE, DELETE OO
executeUpdate()D OO0 OO OO OO
INSERT (insert into .. select, OOOOO0O O0O)

g oo oo goooo bbb boooooo oo oo
g o0 oo o0obbb bbb ooooo o

JPA Criteria

JPQL OOOOO

JAVA OO0ODOO OO OooO@oo,00o00 ooaa).
SQL OO OO0DO OO O@o oboo oo)

00 000 000 0o, sQLooo oo

oooo oboobdog oo
JPQL OOOO ODOODO ODOODO OO0

00000 00,000 000 Od (Member)
00O 0OC0((m) (asO OO OO)-000 OOOO

QueryDSL
JPQL ODOODOO

oooo oo oo
U0 oo oo oobob,o0b oo
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U0 oob ooboo oo
oo og od

Oooo saL
oooo oooad

JDBC API 0O OO, MyBatis, SpringJdbcTemplage OO OO
0000 em.persist()0 OOO0O O

// flush -> commit, query
createNativeQuery, createQueryd OO flushO OO OO

ooogd od

e context-hibernate.xml
e context-jpa-respository.xml

context-hibernate.xml
Tip
00 0dodno 300 ogog oo,

<property name="“dataSource” ref="" />

e context-datasource.xml O JPA0 OO O DBO OO bean ID

aun

<property name=“packagesToScan” value="" >

evaluesD OO0 OO0 OO
<prop key=“hibernate.dialect”>

e JPAD0 ODODOODBODOO OO OO
e 0D ODODO OO

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

<beans xmlns="http://www.springframework.org/schema/beans"
xmlns:context="http://www.springframework.org/schema/context"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="http://www.springframework.org/schema/beans

http://www.springframework.org/schema/beans/spring-beans-4.0.xsd
http://www.springframework.org/schema/context

http://www.springframework.org/schema/context/spring-context-4.0.xsd">

<!--00000 0000 EntityManager 00O, @PersistenceContextd OO OO -->
<bean id="entityManagerFactory"
class="org.springframework.orm. jpa.LocalContainerEntityManagerFactoryBean">
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<property name="dataSource" ref="egov.dataSource" />
<l--00000 0000 00 --=
<property name="packagesToScan" value="com" />
<l--0000 00 000 ood --=
<property name="jpaVendorAdapter">
<bean
class="org.springframework.orm. jpa.vendor.HibernateJpaVendorAdapter">
<property name="showSql" value="true" />
<property name="generateDdl" value="true" />
</bean>
</property>
<!-- persistence.xml 00000 OO OO0O0O -->
<property name="jpaProperties">
<props>
<!-- <prop
key="hibernate.ejb.naming strategy">org.hibernate.cfg.EJB3NamingStrategy</pr
op> -->
<prop
key="hibernate.ejb.naming strategy">org.hibernate.cfg.ImprovedNamingStrategy
</prop>
<!-- hibernate 5 00000 OO (4000 OO0 OO)-
<prop key="hibernate.naming.implicit-
strategy">org.hibernate.boot.model.naming.ImplicitNamingStrategylLegacyJpalImp
l</prop>
<prop key="hibernate.naming.physical-
strategy">org.hibernate.boot.model.naming.PhysicalNamingStrategyStandardImpl
</prop>
-->
<prop key="hibernate.hbm2ddl.auto">validate</prop>
<prop
key="hibernate.dialect">org.hibernate.dialect.Oraclel@gDialect</prop>
<prop key="hibernate.show sql">true</prop>
<prop key="hibernate.format sql">true</prop>
<prop key="hibernate.use sql comments">true</prop>
<prop key="hibernate.jdbc.batch size">5</prop>
</props>
</property>
</bean>

</beans>

hibernate.dialect 0 [

DB2 org.hibernate.dialect.DB2Dialect

DB2 AS/400 org.hibernate.dialect.DB2400Dialect
DB2 0S390 org.hibernate.dialect.DB2390Dialect
PostgreSQL org.hibernate.dialect.PostgreSQLDialect
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MySQL5

org.hibernate.dialect. MySQL5Dialect

MySQL5 with InnoDB

org.hibernate.dialect.MySQL5InnoDBDialect

MySQL with MyISAM

org.hibernate.dialect. MySQLMyISAMDialect

Oracle (any version)

org.hibernate.dialect.OracleDialect

Oracle 9i

org.hibernate.dialect.Oracle9iDialect

Oracle 10g org.hibernate.dialect.Oracle10gDialect
Oracle 11g org.hibernate.dialect.Oraclel0gDialect
Sybase org.hibernate.dialect.SybaseASE15Dialect
Sybase Anywhere org.hibernate.dialect.SybaseAnywhereDialect

Microsoft SQL Server 2000

org.hibernate.dialect.SQLServerDialect

Microsoft SQL Server 2005

org.hibernate.dialect.SQLServer2005Dialect

Microsoft SQL Server 2008

org.hibernate.dialect.SQLServer2008Dialect

SAP DB

org.hibernate.dialect.SAPDBDialect

Informix

org.hibernate.dialect.InformixDialect

HypersonicSQL

org.hibernate.dialect.HSQLDialect

H2 Database

org.hibernate.dialect.H2Dialect

Ingres org.hibernate.dialect.IngresDialect
Progress org.hibernate.dialect.ProgressDialect
Mckoi SQL org.hibernate.dialect.MckoiDialect
Interbase org.hibernate.dialect.InterbaseDialect
Pointbase org.hibernate.dialect.PointbaseDialect
FrontBase org.hibernate.dialect.FrontbaseDialect
Firebird org.hibernate.dialect.FirebirdDialect

context-jpa-respository.xml

Tip

I A A A

<jpa:repositories base-package="">

e base-package=""0 OO0 OO OO

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

<beans xmlns="http://www.springframework.org/schema/beans"
xmlns:jpa="http://www.springframework.org/schema/data/jpa"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xsi:schemalLocation="http://www.springframework.org/schema/beans

http://www.springframework.org/schema/beans/spring-beans-4.0.xsd

http://www.springframework.org/schema/data/jpa

http://www.springframework.org/schema/data/jpa/spring-jpa.xsd">

<jpa:repositories base-package="com"></jpa:repositories>

o0 0o ooooooobo oo
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</beans>

POM.xml

<properties>
<egovframework.jpa.version>3.7.0</egovframework.jpa.version>
<hibernate.version>4.3.11.Final</hibernate.version>
</properties>
<dependencies>
<dependency>
<groupId>egovframework. rte</groupId>
<artifactId>egovframework.rte.psl.data.jpa</artifactId>
<version>${egovframework.jpa.version}</version>
</dependency>

<!-- Hibernate -->

<dependency>
<groupId>org.hibernate</groupId>
<artifactId>hibernate-core</artifactId>
<version>${hibernate.version}</version>

</dependency>

<dependency>
<groupId>org.hibernate</groupId>
<artifactId>hibernate-validator</artifactId>
<version>5.4.2.Final</version>
</dependency>
<dependency>
<groupId>org.springframework.data</groupId>
<artifactId>spring-data-jpa</artifactId>
<version>1.11.10.RELEASE</version>
<exclusions>
<exclusion>
<groupId>org.slf4j</groupIld>
<artifactId>slf4j-api</artifactId>
</exclusion>
<exclusion>
<groupId>org.slf4j</groupld>
<artifactId>jcl-over-slfdj</artifactId>
</exclusion>
</exclusions>
</dependency>
</dependencies>

Builder O O 0O [

e [SpringBoot + JPA] Lombok @Builder 0 OO 0O OO 0O
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