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1. Data Access - Spring Data 72 (1/2) 3. H|0|E{={2] 2{|0|0f

O Spring Data
- O|O|E{H[O]A A T

- non- relatlonal database
=2 BO A At

A=

LS

O Spring Data Project

Relational
Databases

Big Data

Data-Grid
HTTP
Key Value Stores

Document Stores
Graph Databases

Column Stores

Common
Infrastructure

eGovFrame

JPA

JDBC
Extensions

Apache
Hadoop

GemFire
REST
Redis

MongoDB
Neo4j

HBase

Commons

I Flo| IR2HEE IS5t QZ AA T2HE

es, map-reduce frameworks, and cloud based data services S2| Aj22 H|O|E{ A
25 40l s A2
T

SpringData JPA - JPA 7|8t GJ|O|E] M|A AHE MM JietS T3t

Oracle RAC, Advanced Queuing 2! Advanced G|0|E| K& S A|A&LICt. JdbcTemplateO| A QueryDSL At
= A| et

Apache Hadoop ZZ2ME = Ot M 0|0 23
YLt

VMware vFabric GemFire= &4 244, 11445 & H|0|E{H|0] A2} °M°F A&58S HEst= 2LHH0[E e
SUTYULICE =A|, TIEIMH S, CIo[E Q4 2t28 2 A& Felet 22 g 7|§E ZEELCH

Spring Data REST - HTTP 2! SpringData RepositoryS AFE3510] 2|44 ZE 9| CRUD S £8liEtL|Ct.

Redise= O|22| 7|8te] “7|-gf” T+ H|O|E] 22| A|AEIO|H, 2= H|O|EE Of|22|0f A& st 23|5t7(0] W2
Read, Write £ 2 225 PE H| 2A ™ H|O|E{H|O|ARIL|CY,

MongoDB= &3 7H53t A QF A4 24 2[5 Clo|E{H|o[A LI}
Neodjs 2§ =2 AIEl ClO[E{S ClOJE{S H2rsta 22l5t7| /5t T2l jo|efH|o] AQLICh

Apache HBase= Google2| Bigtable2 E':*'i ot E AN EAH HA 2|, E A AEYL|CE HBase 7|s
2 Spring for Apache Hadoop Z2XE Q| 2HQlL|C},

CIQF5t §|O|E OHHIA OD2HEM AIES A= 57 AZ2tE XS ELICE C|0|E{H|0|AZF X|&-40f CHEH Lt
A|¥2 of7|0f UELICt,

=~
or
o

=R Y08 AE2R|E flet LEAA T|/A3T

O 0

ru°l'
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1. Data Access - Spring Data 72 (2/2) 3. H|0|E{={ 2] 2{|0| 0]

Q Spring Data £%
- DB 230 2tA Q10| t|O|E X2|7t 7tsdt=E Persistence Layer

- Repository2t= QIE{H|0| A5 S5l ClI0|E] H2|0f| 7|2H 22 ArEE|= CRUDLL pagination, sorting 2t 22 2

0|8 S Al

ujn

et

- JHLRE= 7|= Repository InterfaceS A&EHOF Hol2l 7|1 E2 2| 0|/H 2 £l A 2 7ts (Spring Data”t &
ErQ A0 TL3A| & A44)
O Spring Data Architecture

Spring Data
CrudRepository PagingAndSortingRepository

Spring Data Spring Data Spring Data Spring Data
JPA MongoDB Neodj

JpaRepository MongoRepository

MongoTemplate NeodjTemplate

Embedded REST
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1. Data Access - Spring Data JPA AT (1/4) 3. H|0|E{={2] 2{|0|0f

O CrudRepository
- CRUD 2I§2{0| 42 A|Z5t= QU 0[A

public interface CrudRepository<T, ID extends Serializable)> extends Repository<T, ID) {

S extends T> S save(S entity);---------------- Mehak2 QllE{E| 22

T findOne(ID primaryKey);---------------------- HY= D2 AHESH AIEE| 2[&

lterable<T) findAll();------------------------—--- Q= AHHE|Z 2|

Long count();----=---=-==========m=mmmmmemmeeeee- AE{E|C] 2 2|H

void delete(T entity);---------------------------- Her2 QIE{E| S AMA|

boolean exists(ID primaryKey);----------------- MEE DY sliEote AEEIS] 2 EE 2|E
1

O PagingAndSortingRepository

- Pagination2} Sorting 2I4g|0| M2 A& St= QE{ T 0] A

public interface PagingAndSortingRepository<T, ID extends Serializable) extends CrudRepository<T, ID> {
lterable<T)> findAll(Sort sort);
Page<T) findAll(Pageable pageable);
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1. Data Access - Spring Data JPA AT (2/4) 3. H|0|E{={2] 2{|0|0f

O Repository Interface 42

- Repository, CrudRepository, PagingAndSortingRepository = otLIE A<&BHOF QIE{T| 0| A 2
A O_l_

ry
- @RepositoryDefinitionE AL SHH K|S &l = RepositoryE A& 2HX| 1 & HO| Its

- QHHO[A LW} 220|142 Fal Tl 7|0 mhat &g = He HME

public interface UserRepository extends Repository{User, Long) {
List<User) findByEmailAddressAndLastname(String emailAddress, String lastname);

- 2|9| JPA EE APl HOIE HAES C+S QueryR

select u from User u where u.emailAddress = ?1 and u.lastname = 2?2
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1. Data Access - Spring Data JPA AT (3/4)

3. H|0|E{={2] 2{|0]0]

O Query Method 42|

- MSE 7| Eof wat AN E HMEFoRRE Halg

- Al @ots 7|/ =2k offA|

JPQL snippet

AH A

o O

And findByLastnameAndFirstname - where x.lastname = ?1 and x.firstname = ?2
Or findByLastnameOrFirstname - where x.lastname = ?1 or x.firstname = ?2
Between findByStartDateBetween -~ where x.startDate between 1? and ?2
LessThan findByAgelLessThan - where x.age < ?1
GreaterThan findByAgeGreaterThan - where x.age > ?1
After findByStartDateAfter -~ where x.startDate > ?1
Before findByStartDateBefore - where x.startDate < ?1
IsSNull findByAgelsNull - where x.age is null
IsNotNull,NotNull  findByAge(Is)NotNull - where x.age not null
Like findByFirstnamelLike - where x firstname like ?1
NotLike findByFirstnameNotLike - where x.firstname not like ?1
StartingWith findByFirstnameStartingWith - where x.firstname like ?1 (parameter bound with appended %)
EndingWith findByFirstnameEndingWith - where x.firstname like ?1 (parameter bound with prepended %)
Containing findByFirstnameContaining - where x.firstname like ?1 (parameter bound wrapped in %)
OrderBy findByAgeOrderByLastnameDesc - where x.age = ?1 order by x.lastname desc
Not findByLastnameNot - where x.lastname < ?1
In findByAgeln(Collection{Age)> ages) - where x.age in ?1
Notin findByAgeNotIn(Collection{Age)> age) - where x.age not in ?1
True findByActiveTrue() - where x.active = true
False findByActiveFalse() - where x.active = false
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1. Data Access - Spring Data JPA AT (4/4) 3. H|0|E{={2] 2{|0|0f

0 @Query
- @Query O|cH|O|ME ALESIH H2|E 2Y MASH= S
- OMERl 32|20] ZEeto] S&sts 72

public interface UserRepository extends JpaRepository{User, Long) {
@Query("select u from User u where u.emailAddress = ?1")
User findByEmailAddress(String emailAddress);

}

public interface UserRepository extends JpaRepository{User, Long) {
@Query("select u from User u where u.firstname = :firstname or u.lastname = :lastname")
User findByLastnameOrFirstname(@Param("lastname") String lastname,
@Param("firstname") String firstname);
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2. ORM - 712 3. H|0o|E{x{ 2| &j[o]of

O MH|A 7L
- 73 2D B GlOEfH 0] A ZH) DFE 7|52l ORM(Object-Relational Mapping) 7152 A& 224,
SQLO| Okl Z4%|2 0|83 Y2 22| 40| FH5HHEE 2|

0 2275
- %ot 241E Glo|E{H[0|A Efjo]2 Zre] of

. D92 HHHE0| HAE ORM IFEHEE O|850{ 2432t 2|3 B|0|E{H[0|A B0 27t0| OHT 2/

- A =Y

=
— =
. 2H0] Y U M Al HB 2AS WD U HHE 2Y L HY A

—

- Caching
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2. ORM - Hibernate 72 (1/4) 3. H|0|E{={ 2] 2{|0| 0]

O Hibernatei= Xttt 24%|2t 2713 HlO|E| RWZE| BT S 3 £70|0f H2| MH|AS X|YBts
2 D50 HAIAHA Ty YYAY

‘ =27 Gi|O[E] 20| CHot 24X 2|k 2= A& ste 2i2]l/2A| OfE (Object
Relational Mapping) Z2{| 3
= Gavin King (JBoss, 212l Red Hat)2 SH 22 ot 2T EQ||0] ZHLEI0|| 2|5l 2HEE.
- Ao
2ol A A LGPL (Lesser GNU Public License)
Ise vvvv (EUE 729 7|g9 JsH0l @ PARIE EE A1)
(Functionality) o e A o= o= H
}H;II‘L‘IEI * 3 W 7HHL QE E_l ALK] 591 E}Hkaf}lDLlEI E}Eol ol
(Community) e, 27 Hil, =8 3 222 Aw 20| UT)
SEE * k k% (50 =2 ZR0| ol Ao|N 43t Hs5S £53h
(Maturity) = \m=-1 o™ TTU ooE 55
A8 Tgele MG ol 3t A = Al HEA — 5}
(ER-Rating) o6& (T2l ATt d=xsto] 71 ol SAl gt JhsEh
Ed= 2 (47} Criteria MUt o2 YWEst0 ol ST AHA D US)
(Trend) = M e mE

* Open Source Catalogue 2007, Optaros (Hibernate 3.2 7| &)
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2. ORM - Hibernate 72 (2/4)

3. H|0|E{={2] 2{|0]0]

O Hibernates J2EE B9l
A A A EfiMA 22| V|5 2 Alse
Transient Objects | Application
Persistent
Objects |
SessionFactory
Session Transaction
TransactionFactory ConnectionProvider
JNDI JDBC JTA
Database

eGovFrame

JNDI, JDBC, JTAE 7|dIo 2 ZH| 2t

A 0l (OR Mapping), El[O]E{H||O]

OFFI A P a2

a4

Ml

SessionFactory

THe Ol O| Ef | O] A0i| T TH FHA| 2 A, Session0i| CH 3 24

[

Eg|Jls& M3

Session

HES|AHO| U HE & Moo HEE HASH=E
HZAM,JDBC A ‘ﬂ/ﬂ = Wrapping$HCt. Transactiond| CH
StHER| 7|52 MEStCt.

Persistent Objects
and Collections

SessionZ} T 2T Of ¢l = A <= (persistent) AHEN 2] ZH & 2
AN, YEFX Ol JavaBeans/POJOO| L}, Session0| &5 X,
Sessionz} £ 2| | 0f Application L 0| M AL E X AHE S
= QA =Lt

Transient and
Detached Objects
and Collections

wn
[11]
(V)]
]
[}
3
B
re
rkl
0
=
£0
ﬁ

Transaction

s

o]
=

g

2 0z

rr lo
N e
O

o 1

ConnectionProvider

» JDBCHYUMEN St HER| 7|52 ME3HC}

TransactionFactory

* Transaction 2| AEIA SO LHSHHEE| D5
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2. ORM - Hibernate 72 (3/4) 3. H|o|e{z{2| 2{|0| O]

O Hibernate &3

- 4| 22 (Object Oriented Modeling) 2t 2-A & H|0|8 22 & (Relational Data Modeling) AO|2] 2%
i A5HF= OR Mapping A{H|A

i

3 DBMSO| B2 2| 9202 DBMSI} HZE|Ci2he GlO|E] M|~ 32| IS0 et w7 glo] 4 Hwol
ZNoRE S3 s

- HZo| XML IHYUZ 4TS 2|5t @1 Entity Classol] 2|4

r°l'

2] Annotation2.& Ao|acte 2 20| 20|t

- SQL AW ANZRE dYoI1A 5tz A2 HHst= IS 2P A ZL (B2 Al SQLAE R 7ts)

- J|EXoz Lo A|M0|2 DBMSO| H25H= Lazy Loading H2FS 2HEHSI T CacheE2E £35H DBMSO]| CHEH &
= 25 SOLIVE A E2AH0|He] ds

- Entity Class7} Lul 2aAZ ZHo|Elo =M AFSO0|L} CIEA THES ZHe HES A2 H251HA A|ABA @
I:IZ'IIEE AI._Q_ 7|_|_

o;
2 B Al

- ZfH} BE0|D2 U2 HICISOAM THAS X5t LS Ma|5hH| & 4 s JPAS (Dal)S A|2UE
A

- SQL= O|&5t0] Ae|sk= P40 =t 7HZ At
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2. ORM - Hibernate 7H2 (4/4) 3. H|o|e{z{2| 2{|0| O]

1 o
O Hibernate 424 Hibernate LS A

- Entity Class (Persistenct Object) [ Application )
. H7|o| et Eol2o| HY 7+ 2 HEt HolH S ——
- Annotation2= A, 0|5 2tA 52| AEE Entity SeHA0(A A1H A9 (Persistent Object)
- O{ZS2|A0|M A3l {E et 42Qi0| 22|Hd o= ZAlot= U|0|E|&2 Ll .
- . = } JPA(Hibernate)
- O|0|&{ 2{2|A| Entity Class& S22 0{=2|#|0|/M2| (|0|E{2} DBMS =gt
. HlO 2 QYIS HO BICO melol T o Hibernate XML
XML?'L—E Hool'L oT, EE IXML |'EO| = [ Properties Mapping
- Hibernate Properties File
) . ) Database
- I hibernate.cfg.xml or hibernate.properties \ 4
- Hibernate 43ix} 2ot sS4 ojd
o ToIA[0f Ciet M L CHat AE|E| BeHA XM H6iA E T2HE| A|F 52 2 £ U= A0t

- Hibernate(JPA F13i4))

« Hibernate 2&& Hibernate Core, Hibernate Annotations, Hibernate EntityManager S22 4/
- JPA M0 L 235t Entity ManagerS 7+ Se2|AE Edtstn YS
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2. ORM - Hibernate 2t2.7| of|#]| (1/4) 3. H|0|E{={ 2] 2{|0| 0]

O Entity 22 2Hd

- U 7HO| Attribute®}t Z+2t9| getter « setter HIAEZ HE| 0 U= ZHEHSH Entity A E A4

@Entity <-----rmmmmrm e Department?} Entity 22|AAS HA|, F&4 22|0)| AL 7t55 Sefja
public class Department implements Serializable {

private static final long serialVersionUID = 1L;

@] [0 e Efl0]=2| Primary Key ZZat O B14:0f 2| Y

private String deptld;

private String deptName;
private Date createDate;
private BigDecimal empCount;

public String getDeptld() {

return deptld;

}
public void setDeptld(String deptld) {

this.deptld = deptld;
}
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2. ORM - Hibernate 22 7| of|#]| (2/4) 3. H|0|E{={ 2] 2{|0| 0]

QO persistence.xml 2Hd

- Entity 22{AE 71X JPA

08

517] 913t ZRIHE| I} 2ty

- T Als SHAYE, AE[E| BelL EE, DB E5 JE, 2Z YL, H0|Z A5 49 2 5= F9

ool

{persistence-unit name= "PersistUnit" transaction-type="RESOURCE_LOCAL">
{provideryorg.hibernate.ejb.HibernatePersistence</provider)

{classy>egovframework.Department<{/class)
<exclude-unlisted-classes />

{properties)
{property name= "hibernate.connection.driver_class"
value="org.hsqldb.jdbcDriver" />
{property name= "hibernate.connection.url” value="jadbc:hsqldb.-mem:testab" />
{property name= "hibernate.connection.username" value="sa" />
{property name= "hibernate.dialect" value="org.hibernate.dialect. HSQLDialect" />

{property name= "hibernate.connection.autocommit” value="false" />

{property name= "hibernate.show _sql" value="true" />

{property name= "hibernate.format_sql" value="true" />

{property name= "hibernate.hbmZ2ddl auto" value="create" />
{/properties)

{/persistence-unit>
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2. ORM - Hibernate 2t 7| of|#]| (3/4) 3. H|0|E{={ 2] 2{|0| 0]

O HAE S22 248 (1/2)

- DepartmentS AtE5t0] 3,8, 23| 44| 22| S ot AS HILAE F0[AZ 21¢SH0] Al™

I I

@Test ‘
public void testDepartment() throws Exception {

Departmet ZH4| 444
[
EntityManager ZHX| A4

String modifyName = "Marketing Department";
String deptld = "DEPT-0001"; | .
Department department = makeDepartment(deptld); Transaction

_ i ol persi MNE 32/30
i Errems ey A1 EntityManager?| persist() HIME S Z/2

entityManagerFactory = Persistence.createEntityManagerFactory("PersistUnit");
entityManager = entityManagerFactory.createEntityManager();

EntityManager?| find() HIME S &

In
fok
o
I
-0

e EntityManager®| merge() A

entityManager .getTransaction().begin();
entityManager .persist(department);
entityManager .getTransaction().commit(); \L

EntityManager2| remove() HIME S Z/2Q!

entityManager .getTransaction().begin();
Department departmentAfterinsert = entityManager find(Department.class, deptld );

TEEES

assertEquals("Department Name Compare!",department.getDeptName(),departmentAfterinsert.getDeptName());
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2. ORM - Hibernate SBt&7| 0f|#]| (4/4) 3. O|o|&{={2| 2{|0] 0]

O HAE S22 248 (2/2)

- DepartmentS AtE5t0] 3,8, 23| 44| 22| S ot AS HILAE F0[AZ 21¢SH0] Al™

I

Il 58

departmentAfterInsert.setDeptName(modinyame);
entityManager.merge(departmentAfterinsert);
entityManager.getTransaction().commit();

em.getTransaction().begin();
Department departmentAfterUpdate = em find(Department.class, deptid );

/] =8 22l

assertEquals("Department Modify Name Compare!", modifyName,departmentAfterUpdate.getDeptName());
/] AHA|

entityManager.remove(departmentAfterUpdate);

entityManager.getTransaction().commit();

/] AA| 2ol

Department departmentAfterDelete = em.find(Department.class, deptld );

assertNull("Department is Deleted!",departmentAfterDelete);

entityManager.close();
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2. ORM - Hibernate A4 (1/20) 3. H|o|e{z{2| 2{|0| O]

Q Entities (1/3)

- ORM MH|AS fdots 71 7|24l A2 O{S2(70[H0|M Et=122t Sh= H|0| 20| TthEstH A8 4+ QU

o0 H|0|=0] ZLetste ZHO| tiSet Sd5= 7HAL US

e . o
@Entity _+—-----" > Entity annotation 411

public class User implements Serializable { [ e e e > Serializable Q/&{I| 0] £ ~1d
private static final long seria/VersionUID = -8077677670915867738L,

public User() I > argument St 44442t 4101
j |
@d _F—--eeeees > Primary Key 441

private String userld;
private String userName;

public String getUserName() {
return userName;

}

public void setUserName(String userName) {
this.userName = userName;

}
}
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2. ORM - Hibernate 49 (2/20) 3. H|o|e{z{2| 2{|0| O]

Q Entities (2/3)

- @Entity
- oY SeA7t Entity 2eHAYE HAlots A2 Z2iA HAHZ 20l 7| A]
- E|0|=F 2t EntityFO| C+E W{0f|= nameo]| s E|0|ZE S 7| )

@Entity(name="USER_TB")
public class User {

}

- @ld
- S AttributeZ| KeyS BA|5H= A2 2 Attribute 2101 7|24

@ld
private String userld;

- @Column
- ofiE Attribute?} O L= ZEIEE US| et A= Attribue| 0l 7| A4
- ZHYD} AttributeEO| L2 2= 7| AHSHA| GLOtE &

@Column(name = "DEPT_NAME", length = 30)
private String deptName;
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2. ORM - Hibernate A4 (3/20) 3. H|o|e{z{2| 2{|0| O]

Q Entities (3/3)

- @0neToOne, @0neToMany, @ManyToOne, @\ManyToMany
- HO|SF HAE A-35H7| flet A2 Fo|=|= Attribute®?| 0l 7|4
o ZtZF2 1:1,1:N,N:1,N;Ne| 2A S Hadet

@ManyToMany
private Set{Role) roles = new HashSet(0);

- @Transient
- E|O|29| Za 1} O R| Q11 A0|= AttributeS A2 ot 1At &l Attribute|d| 7| A4

@Transient
private String roleName;

O Entity Status
- New(transient) : B3| Entity 4|7t Z7|3H=|0] QU= ALEN
- Managed(persistent) : Entity ManagerOf| 2|3l Entity7} 22| == Al
- Detached : Entity Z#4|7t & 0|4t Persistance Context@} H20| gl= AEf
- Removed : Managed E|0{ U= Entity ZHA|7 AFA|El AEY
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2. ORM - Hibernate A9 (4/20) 3. H|o|e{z{2| 2{|0| O]

O Entity Operation (1/3)
- EZ DBO| HIO|E{E Y&, £, 23| AMA| 2| & S9| 2 S dlict= 214204

e

- EntityManager?| persist)HAEZ 2510 DBOJ| THZ12] H|O|E{ 27}

Department department = new Department();
String Departmentld = "DEPT-0001";

entityManager.persist(department);

A
- 43

 EntityManager?| merge() H|l&AE &
- EZH 4|7} Persistent AE{O| 12, of EaH2HM LHOJ| A ST
HAEES 2HHAC = S E61X| Lot EHMM ZT= A|HO| HE 271 A2 =|0f HE AFSO| DBO| BHY &

— o

// 2. update a Department information
department.setDeptName("Purchase Dept");

/] 3. GA|HRI HAE B =
entityManager.merge(department);
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2. ORM - Hibernate A4 (5/20) 3. H|o|e{z{2| 2{|0| O]

O Entity Operation (2/3)
- 2R3
- EntityManager?| find)HAEES S£510] DBO|A] &I5t= stH2| HIO|E{E Z3|st 4~ U
- find() HIAE =2 A| CiA0| &l = Entity2] IdE &3 QA2 dYsOf e

Department result = (Department) entityManager.find(Department.class, departmentid);

- A

- EntityManager?2| remove() A= AtE
. AR S A7t SUTH AR remove() HAE SEA| CHAO| &= EntityS Q121 QIZt2 HEHSI0] AL

=2 O

F

ool

// 1. insert a new Department information
Department department = addDepartment();

// 2. delete a Department information
entityManager.remove(department);

r°|'

. A B AL S Y

F 247} ot AR getReference HAEE SE510 Entity?] IdO]| sHEst= A AEE
ZFE510 JZ*EE U

QIZt=Z | Al removeE S &5t AbA|et

Department department = new Department()
department.setDeptld = "DEPT_1";

// 2. delete a Department information
entityManager.remove(em.getReference(Department.class, department.getDeptld()));
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2. ORM - Hibernate A9 (6/20) 3. H|o|e{z{2| 2{|0| O]

O Entity Operation (3/3)

R

Hu

[ loopE Sofl =42

- EntityManager®| persist()0i| 4 2= oo
St termE £ flush(),clear()& E&3510] O|22|0f = At

- OutOfMemoryException BtZ|
AL

o||

2

0

i
ol
i
_o'ﬂ
o 2
w)
lwe)
2
o
o
o

public void testMultiSave() throws Exception {
for (inti=0;i<900; i++) {

Department department = new Department();
String Deptld = "DEPT-000" + i;
department.setDeptld(Deptld);
department.setDeptName("Sale" + i);
department.setDesc("THO|E" + i),

em. persist(department)
logger.debug("=== DEPT-000"+i+" ==="),

// OutOﬂ\/IemoryException I|5t7| 2|5HA]
if(i!1=0&&i % 9==0){
em.flush();
em.clear();
}
}
1

eGovFrame Page | 23



2. ORM - Hibernate 49 (7/20) 3. H|0|E{={2] 2{|0|0f

Q Callback Methods (1/2)
- QIE[E| Operation 2|W 2|%0) H|Z|LA~ 22| 3|3 50| 222 HE 22|5t0] X2[5=5 2| AE

- Callback Methods &

Z~35H
o

« PrePersist : PersistO|Z A|H0f £
« PostPersist : PersistO|Z Al 0] 4=t
 PreRemove : RemoveO|Z A|Z0f £=~&Y
« PostRemove : RemoveO|& A|ZH0f £=3H
- PreUpdate : MergeO| & A|Z0|| =34

- PostUpdate : MergeO|& A0 =34

- PostlLoad : Find O|= A|E0|| =&

Page | 24
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2. ORM - Hibernate 49 (8/20) 3. H|0|E{={2] 2{|0| 0]

Q Callback Methods (2/2)

- Callback Methods 2| 24|
- QE[E] S2A00 LT H2
- EntityListenerg A|45t0 =24 o

- QIEJE| 2220 LF 2l oA

+ salary?} 2000000 0|52 AH /0| Update?} 434S 2 Exception Of LrAi

=2 O o

@Entity
public class User {
@PrePersist
@PreUpdate
protected void validateCreate() throws Exception {
if (getSalary() < 2000000 )
throw new Exception("Insufficient Salary !");
}

}
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2. ORM - Hibernate 4% (9/20) 3. H|0|E{={2] 2{|0| 0]

O Association Mapping (1/5)

- 5 24 ARO|e] HEEA S0 T2t O 2AS diet
« One To One Mapping
« One To Many Mapping

« Many To Many Mapping

- One To One Mapping Oi|A
- Employee 2} TravelProfileZ} ZtZt OneToOneO|2H= AnnotationS 7|A5H0] O A ¢

@Entity

public class Employee {
@0neToOne
private TravelProfile profile;

}

@Entity

public class TravelProfile {
@0neToOne
private Employee employee;

}
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2. ORM - Hibernate 49 (10/20) 3. H|o|e{z{2| 2{|0| O]

Q Association Mapping (2/5)
- One To Many Mapping
« Department:User = 1:N 2| ZtA|7} Q20 1 2tAH|0f| TS A| Department 2220 |A OneToMany= HA|5}
0 User 22A0M ManyToOneL 2 HA|SI0] ZHA|S LIEHACE.

@Entity

public class Department{
@OneToMany(targetEntity=User.class)
private Set{User) users = new HashSet(0);

}

@Entity
public class User{
@ManyToOne
private Department department;

}
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2. ORM - Hibernate 49 (11/20) 3. H|o|e{z{2| 2{|0| O]

[ Association Mapping (3/5)
- Collection Type
- ManyZAHOflA Collection Type2 Set O|2|0f|= List, MapE AtEE 4 U

alo

-« Set EtQ! :java.util.Set EFY2 2 (setdD= 0| 2510 H2
. List EFQ! : java.util List EF 22 <list>E 0|25+0] A2l

- Map EtY! : java.util.map EtR 22 <map>2 0|25l (7|,2)2 LA2= H9

// Set Of|A|
@OneToMany(targetEntity=User.class)
private Set{User> users = new HashSet(0);

// List Ol A|
@0OneToMany(targetEntity=User.class )
private List{User> users = new ArrayList(0);

// Map Of|A|
@0OneToMany(targetEntity=User.class)
@MapKey(name="userld")

private Map<String,User) users ;
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2. ORM - Hibernate A% (12/20)

3. Hl0]E{2{2| 2{|0] 0]

O Association Mapping (4/5)

/] HEek Ol A

@Entity

public class Department {
@OneToMany(targetEntity=User.class)
private Set{User> users = new HashSet(0);

}

@Entity
public class User {
@Column(name="DEPT_ID")

private String deptld;
}

/el oA

@Entity

public class Department {
@OneToMany(targetEntity=User.class)
private Set{User) users = new HashSet(0);

}

@Entity
public class User {
@ManyToOne
private Department department;

}
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2. ORM - Hibernate 4™ (13/20)

3. Hl0]E{2{2| 2{|0] 0]

O Association Mapping (5/5)
- Many To Many Mapping

+ Role:User = M:N Q| 2tA|7t QICtH 1 2tAH|0f] CHSHM RoleZ2HA 0| M ManyToMany2 HEA|5tL User 224

O|A ManyToMany=2 EA|SHO] 2tAS LIEILE A] User-Role 2tA| E|O|
 ROLEZ} USERS AZ5t= 2tA E|O|Z2 AUTHORITYZ} ALEE|SS U

52 2o
== o—

@Entity

public class Role {
@ManyToMany(targetEntity=User.class)
private Set{User) users = new HashSet(0);

}

@Entity
public class User {
@ManyToMany
@JoinTable(name="AUTHORITY",
joinColumns=@JoinColumn(name="USER_ID"),
inverseJoinColumns=@JoinColumn(name="ROLE_ID"))
private Set{Role) roles = new HashSet(0);

}
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2. ORM - Hibernate 49 (14/20) 3. H|0|E{={ 2] 2{|0| 0]

Q Spring Integration (1/7)
- Springdl M= JPA 7|80 DAO 22HAE £lH oS 4= A =2 517| 2l5l JdbcTemplate, HibernateTemplate
S A& JpaTemplate22HAE AlS5et
- JPAOIM H2|Gt Entity Manager?| MethodE 2|3 0|25t= BHAE A58

- 7=28d

- persistence.xm| & (persistHSQLMemDB.xm| I}¥)

{persistence-unit name= "HSQLMUnit" transaction-type="RESOURCE_[OCAL ">
/] T+eiX|= Hibernate
{provideryorg.hibernate.ejb.HibernatePersistence</provider)

// Entity Class List
{classyegovframework.sample.model.bidirection.User<{/class)
{classyegovframework.sample.model.bidirection.Role</class)
{classyegovframework.sample.model.bidirection.Department<{/class)
{exclude-unlisted-classes/>

{properties)
// DBMSE Ct2 44 o{7|= HSQL 24.
{property name= "hibernate.dialect" value="org. hibernate.dialect. HSQLDialect"/>
{property name= "hibernate.show _sql" value="true"/>
{property name= "hibernate.format_sql" value="true"s>
{property name= "hibernate.hbmZ2ddl auto" value="create-drop"/>
{/properties)
{/persistence-unit)
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2. ORM - Hibernate 49 (15/20) 3. H|0|E{={ 2] 2{|0| 0]

3 Spring Integration (2/7)

- 7=28d

- Application Context A& (1/2)

// 1.Transation Manager A&
{bean id= "transactionManager"” class="org.springframework.orm.jpa.JpalransactionManager">
{property name= "entityManagerFactory" ref="entitManagerfFactory " />

{/bean)

// 2.Entity Manager Factory &4 . o

<bean id= ‘entityManagerFactory " persistence.xml IA2| .
class= "org.springframework.orm.jpa.LocalContainerEntityManagerractoryBean "> peglsite_ncae-ur;:t name £-Jglat
{property name= "persistenceUnitName " value="HSQLMUnit" /> < e #12E A1

{property name= "persistenceXmllocation" value="classpath-META-INF/persistHSQLMemDB.xm/" /)(J
{property name= "dataSource" ref="dataSource" />
{/bean)

// 3.DataSource A&

{bean id="dataSource"” class="org.apache.commons.dbcp.BasicDataSource"
destroy-method= "close ")
{property name= "driverClassName" value="net.st.log4jdbc.DriverSpy" />
{property name="url" value="jdbc.log4jdbc:hsqldb.-mem:-testab"” />
{property name= "username" value="sa" />
{property name= "password" value="" />
{property name= "defaultAutoCommit" value="false" />

{/bean)
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2. ORM - Hibernate 49 (16/20) 3. H|0|E{={ 2] 2{|0| 0]

3 Spring Integration (3/7)

- 7=28d

- Application Context A& (2/2)

// 4. JPA Annotation A2 A&
{context:annotation-config />

/1'5. JPA 0|2t 2% 2|7| 44
{bean class= "org.springframework.orm.jpa.support PersistenceAnnotationBeanPostProcessor” />

// 6.Annotation 7|82 Transaction 23t A&
{tx:annotation-driven />
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2. ORM - Hibernate A9 (17/20)

3. H|0|E{={2] 2{|0]0]

3 Spring Integration (4/7)
- Plain JPA 0|8 (1/2)
- JPAOIA Z2l5t Entity Manager2| Entity MethodS & st £~ 912

- Entity ManagerZ £3ff 2t4&2 244 Spring &4 3510{|A Springoi| CiEt 2

=

il
—

4E 2148}

o
1

£9

0jo

public class RoleDAO {
// Application Context 49| 4 JPA Annotation AF2 A0 QSHM 7tsSt o2,
JPAS| @PersistenceContextE AFE3tH EntityManager 24| & BI2 AFEE 4 Ql
@PersistenceContext
private EntityManager em;

// EntityManager2 £3%+ 2/

public void createRole(Role role) throws Exception {
em.persist(role);

}

// EntityManagerg £3%t 23|

public Role findRole(String roleld) throws Exception {
return (Role) em.find(Role.class, roleld);

}

// EntityManagerE E¢t AHA|

public void removeRole(Role role) throws Exception {
em.remove(em.getReference(Role.class, role.getRoleld()));

}

// EntityManager® £3%t 44

public void updateRoIe(RoIe role) throws Exception {
em.merge(role);

}

}
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2. ORM - Hibernate 49 (18/20) 3. H|o|e{z{2| 2{|0| O]

Q Spring Integration (5/7)
- Plain JPA 0|8 (2/2)

- Entity SeiA

@Entity
public class Role implements Serializable {

private static final long serialVersionUID = 1042037005623082102L;

@ld
@Column(name = "ROLE_ID", length=10)
private String roleld;

@Column(name = "ROLE_NAME", length=20)
private String roleName;

@Column(name = "DESC" , length=50)
private String desc;
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2. ORM - Hibernate 49 (19/20) 3. H|o|e{z{2| 2{|0| O]

3 Spring Integration (6/7)

- JpaTemplate 0|& (1/2)

l

- SpringOllA 2[5t JpaDaoSupportE 4480t getlpaTemplate()& SdliA| Entity Method 2 E& &

A 0Ol
T MO

public class UserDAO extends JpaDaoSupport{
// Application Context M A5t Entity Manager Factory @S A|&5t0] 229| EntityManagerFactoryS A& SHCt
@Resource(name="entityManagerFactory")
public void setEMF(EntityManagerFactory entityManagerFactory) {
super.setEntityManagerFactory(entityManagerFactory);
}
// getTemplate()0]] 2|5t &=
public void createUser(User user) throws Exception {
this.getJpaTemplate().persist(user);
}
// getTemplate()0f |t 23|
public User findUser(String userld) throws Exception {
return (User) this.getlpaTemplate().find(User.class, userld);
}
// getTemplate()0i| 2| 5H AHA|
public void removeUser(User user) throws Exception {
this.get)JpaTemplate().remove(this.getlpaTemplate().getReference(User.class, user.getUserld())):
}
}
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2. ORM - Hibernate 49 (20/20) 3. H|o|e{z{2| 2{|0| O]

A Spring Integration (7/7)
- JpaTemplate 0|& (2/2)

- Entity SeiA

@Entity
public class User implements Serializable {

private static final long serialVersionUID = -8077677670915867738L;

@I\d
@Column(name = "USER_ID", length=10)
private String userld;

@Column(name = "USER_NAME", length=20)
private String userName;

@Column(length=20)
private String password;
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3.

N,

{3 3. O|o|&{={2| 2{|0] 0]

O Spring Data JPA

- https://docs.spring.io/spring-data/jpa/docs/2.4.5/reference/html/#preface
O Hibernate &4! AIO|E

- www.hibernate.org
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