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Spring Data JPA

o Spring Data JPA = JPA 7|8t RepositoryE ELCt €A +¢
gt = JLEE Sl= Spring Data ZTEMEQ| A
m https://docs.spring.io/spring-data/jpa/reference/index.html

Spring Data
PagingAndSortingRepository

Spring Data Spring Data Spring Data

MongoDB Neod)

MorgoRepository
MongoTemplate NeodjTemplate

Embodded REST
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https://stackoverflow.com/questions/16148188/whats-the-difference-between-jpa-and-
spring-data-jpa



A
o

Ap>

H|O|E] B

O Persistence (&)
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Persistence Framework

O Persistence Framework
s ApHF Z2 0N ZHAY HO[HH| 0| A AMEs &= Zd /I3
= Persistence Framework= 7 & A}7t 21 JDBC Programming= St
NHEEE7ss Ms
= SQL Mapper vs ORM(Object Relational Mapping)
SQL Mapper= AtHE =2 SQLS &2|5tH 7| X7F 2Hd o sQLe|
T~AHZ1E AN =2 O0§E

ORM= HH| 2} 2tA|Y OO B H| O] & AtO[OfA Of 8= EHEoIH sQL
= ‘d-doto] Ij2{Chye| 28X ol 2

Java Application 2
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String: name
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SQL Mapper vs ORM

0 SQL Mapper

Object?t SQL EES O 8ot HIO|HE AH|=} of= 7|&
9| 2HA| S O Eot= 740| Ot'E
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A| i@l o= S E

RDBMS(Relational DataBase Management System)0| S£%
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0 ORM (Object-Relational Mapping)

Object2} DB Table= Oi &SI HO|EHE A
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RDBMSO| =&A
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ORM

0 ORM (Object-Relational Mapping)

= ORM(Object-Relational Mapping)O| 2t XtHFO| ZHH|(Object)2t
Relation (2tA & H|O|EH|O|A)E B ESH= 7=

= DBS| &7 H|O|Z0| XtHS| K= WALV sQLEz= LYO| &
GotX| G ANz Fg = U= St 2 Y/A

» 2AE HIOIEHHO]A HIO|E2 AMXSAQ SEd(&ts, O, g
HAHA) S0] BIO0M Javalt 22 A XX Aoz 20| &
X| oo

ofH HOt AMX Moz A HO|EHH0| A At



JPA

o JPA (Java Persistence API)

= JPAE! Java Persistence API2| 2FAt

= KFHFC| ORM(Object-Relational I\/Iapping) s BT
= CRUD(Create Read Update Delete) |2 E 7|2 K=
N

Hibernate, Spring JPA, EcliplseLink 1 €2 3 X|7F 1D
ol = C9IHL|0|A 7} JpA &
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Application 4 R
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Hibernate

O Hibernate

ORM Framework =

Hibernate= JPAO| HO| =l
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Spring Data JPA

O Spring Data JPA
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Persistent Context

o Persistent Context (@4 HHAE)
= Persistent Context= EntityE E+ M &= 24
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Persistent Context

o Persistent Context (@&4 HEIAE)

= Entity(AM)E S+ MYol= 28

m Persistent Context= Session(M|M) B2 MBEFV|E ZF10 QS
ME0] HEEHAM BHE0 X2, MM0| S=EH SOy

= Persistent Context0l Z5t7| {3 M EntityManagerg AFEE

= EntityManager= Or2f{ef €2 #HA 2 4= A€
EntityManagerFactoryES &3l EntityManager ‘4
EntityManagerZt 7tX[ 11 = Transaction= A%
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O —
Transaction= Commit 5}0] DBOj| HtH
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EntityManager

O EntityManagerFactory

EntityManager € HE= 5%
St 713t L= O M Application HHO|A S QSIS HA E

O EntityManager

EntityManager+= Persistent Context LHO| A EntityS 2 £t 22
EntityManager= JPAO| A K|S St= interfaceZ Spring Bean2 2
SEL/0 U0l AutowiredZ AFEE = US

Query Method, Simple JPA Repository= XX O 2
EntityManager& AFE5HA| = ot O ZIM} =
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EntityManager

0 CRUD(Create Read Update Delete)

= Create — em.persist(member); EntityS Persistent ContextOf X%
= Read — Member member = em.find(memberld); 1Xt FHA|O| A Entity
Z3| (1XF ZHAIOf| Entity7t 912 ZF DBE X326l Entity H-d)
Update — member.setName("newname"); em.merge(member);
merge() - =85 HENQ| EntityE CHA| 5 HEI= HE

Delete — em.remove(member); Persistent ContextOfl Al At x|

query

flush() — Persistent Context 'H4 LfE2 DBOf| Bt¥ (2&EA| HE
oo o8 At 2 2 update/insert EI)

clear() — Persistent ContextS 2t 38| X7|3}

= close() — Persistent ContextE =&

= detach() - £ EntityE T HEIZE Mgt



Entity Life Cycle




Entity Life Cycle

o H 8% (New/Transient) &El

m Persistent Context@t M3 2tAH 7t Si= AE} =235t Java 24X,
Entity Manager”| 22|5HX| & MEH

= Entity UM E A SEAKX| T OFE] Persistent ContextOff X & SHX|
x2 MEHE o|Oj
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A= (Managed) <El

= Persistent ContextOfl M7=l AFEY

Entity 7} Persistent Context0l| 2|3l 22| S 2|0
PK(Primary Key)2 Sdll Z 2%t Entity A E THLH AHEE 5= Q
A= HEfZ & M'Zf_' HFZ DBO|| 2£0| M&k|= A0| OfL|1d
Transaction Commit A|Z=O0f| A Persistent Context0f A=
HE =S DBO| Query2 & H

@Autowired

private EntityManager em; // Autowired 2 EntityManagerZ 7}

Member member = new Member(); //Z8&| Bt 28235t H|F & &F El
em.persist(member); // ZAX|E K& T A& aFEl



Entity Life Cycle

Persistent ContextOf] M| ACH7t 22| =l AFEY

Entity & TE% HEE WHE2{H detach() € =25
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= Persistent Context 2F DBO|A SHE EntityE AF K|S &EH
s AMHE K= Persistent ContextOll ZX{SHX| &S
em.detach(member); // detachst™ §7d EntityE FE -> &=F4 AEY

]
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em.clear(); // clearst™ Z2|=|1 UE Entity7t EH < EHR7
em.close(); // closes T EE2|T|H Entitye &85 & EH7 H
em.merge(member); // detachE EntityE mergest™ =% -> W5 AEl
em.remove(member); // D& ZHEIAE QL DBO|A AKX & EH



Persistent Context E%

o Persistent Context £
= Persistent Context= EntityS 42X} 4X(@Id2 H|O[Z=2| 7| = 7|
o of et gHhezE &%
= G5 dEi= ':'._*EM AEX} L0 AOF o (BT Of 2 Z)
» Persistent ContextO| X &=l Entity = Transaction= CommltOPE
=7t Persistent ContextOll A2 XM=l EntityS DBOf| Bt H %t



Persistent Context A2 O| A

o Persistent Context A2 O| &

= 1XF FHA] — 1Kt 7H A|(Persistent Context LIS 7HA])O| key=@Id:
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Persistent Context AF2 O Al

// EntityManagerFactory
EntityManagerFactory emf = Persistence.createEntityManagerFactory("basicjpa"); //persistent.xml
// EntityManager
EntityManager em = emf.createEntityManager();
// EntityTransaction 2& DB &2 transaction L{F 0| A AHE|0{0F B
EntityTransaction tx = em.getTransaction();
try {
tx.begin();
// Entity
Person entity = new Person("Kang", 20, 60.0, 176.4, Gender.FEMALE);
// Persistent Object
em.persist(entity);
tx.commit(); // commit 0|% DBO{| &
} catch (Exception e) {
e.printStackTrace();
tx.rollback(); // 02 &M A| rollback
} finally {
em.close();

}

emf.close();



H2 Database

O H2 Database
m AtHp 7[Eto| @ EAA HAA O|O|EHH|O| A 22| A|A &l (RDBMS)
O HAE Tt E& &2 420 ZTZMEQA AFEE

o 371K BEEE X|&

#= In-Memory Mode
Off = 2|# 0| M(WAS) &+ A| H2 DB H|O|HE M2 2|0 =2iA
22|ot= A O 2 OfZF2[AH 0| M0| SEE|H HZ22[0f S2t7F YT
D= IOl &= A2t &, 22d0|7| I{Z0f ZHEret HIAE O
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» Embedded Mode
O Z2|# 0| M(WAS) 7+5 A| H2 DB H|O|E{E PCOf| X Z&s A

2H2|ote BA O 2 In-Memory2He 2| BIO[E{ 7+ AfEFXIX| B
5%y BEY

» Server Mode



H2 Database

0 Gradle EE= Mavend| o|&=M 0l
HiF 2 A H2 DBE olge = ¢

<!-- Spring Data JPA -->

<dependency>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-starter-data-jpa</artifactld>

</dependency>

<!-- H2 in-memory database -->

<dependency>
<groupld>com.h2database</groupld>
<artifactld>h2</artifactld>

</dependency>



Configuration

o application.properties 0| A] h2 database in-memory 278
= AMEXL O & sa 2F Hl(empty) password
spring.datasource.url=jdbc:h2:mem:test
spring.datasource.driverClassName=org.h2.Driver
#spring.datasource.username=sa
#spring.datasource.password=password

o JPA A7
spring.jpa.database-platform=org.hibernate.dialect.H2Dialect
spring.jpa.hibernate.ddl-auto=create
spring.jpa.properties.hibernate.dialect=org.hibernate.dialect.H2Dialect
spring.jpa.properties.hibernate.format-sql=true
spring.jpa.show-sql=true

o H2 Console 88

spring.h2.console.enabled=true
spring.h2.console.path=/h2-console



Configuration

spring: application.yml
datasource:
driver-class-name: org.h2.Driver
url: 'jdbc:h2:mem:test’ # H2 DB @12 4 (In-Memory Mode)
h2:
console: # H2 DBE &0 M &E[e = U= 7|

enabled: true # H2 Console At& (http://localhost:8080/h2-console)
path: /h2-console # H2 Console & 4
jpa:
database-platform: org.hibernate.dialect.H2Dialect
hibernate:
ddl-auto: create # DB =7|3} ™=F (none, create, create-drop, update, validate)
properties:
hibernate:

dialect: org.hibernate.dialect.H2Dialect
format-sql: true  # F{2l 23 L8 (HHA)
show-sql: true # AME 2| 2O &=



org.hibernate.dialect.H2Dialect

JPA

A8

MySQLDialect

MySQL SQL A’d

MySQL
Database

> Dialect
OracleDialect H2Dialect
Oracle SQL 474 H2 sQL /4
Oracle H2
Database Database




Hibernate.ddl-auto

o Hibernate2| ddl-auto 278

= Entity Bt S5 2™ DDL(Data Definition Language)2 Ats 22
MG Table A1 E= =X

» ddl-auto M9 &&=

create - create— EntityE S5 & S22} 18| = HO|EE
K522 dd(create). O HHOIA 7|E0] off T SeiA2t OfHE

HO| 20| EXfetCtH 7| & HIO|&2& A A|(drop)ot it HIO[ES Hd
create-drop - create®@t H|S=S}A| Ent y 2 =& S22 EE=

HO|S0] EXfetCtH 7|& HOlE& AA5te XAisL 2 HIO|E2&
S F= A2 X8 OHEE|5'1|O|*‘|O| SEE W Ho|lZ& AA

Al
update - Entity2 S5 S22 I EE[= HO|S0| B2 M2
BG5St A2 create?l 5 LoHX|EE 7|E HO|S0| ZIHSHCHEH (2] &

2B EEENEE EERE

validate - DDLE %{g5t0] HO|2& ‘d-ddtA LI =785t X| R, Entity
o 22t I51|O| O Xz IEE[=X| AAL 'j.iot E|O|= 0] Or0f
EMSHK] ALE, HO| 20| Entity 2E0| OjE E|= ZA 0| EXSHK|

R M 01|9|E ZAAZ|HAM OHZE[AHO|HE S

none (default)



Entity

@Entity
@Getter
@NoArgsConstructor // for JPA only
@AIllArgsConstructor
@Table(name="PERSON")
public class Person {
@Id // Primary Key
@GeneratedValue(strategy=GenerationType.IDENTITY)
@Column(name="1D")
private Long id;
@Column(name="NAME")
private String name;
@Column(name="AGE")
private int age;



Entity

0 http://localhost:8080/h2-console/

€« > C @ localhost:8080/h2-console/login jsp?jsessionid=b0458dcf1afb84d8bb1a64e5e801

v H2 Console x +

|Eng|ish Vl Preferences Tools Help < & @® localhost:8080/h2-console/login.do?jsessionid=b0458dcf1afb84d8bb1ab4e5e801d8d4
TETIEEE 0t | | @At commit “0 7D | Max rows:[1000 ~| @ 0, LY Aut
St LSl Ceneric H2 (Embedded) v | | jdbc:h2:mem:test Run | |Run Selected | | Auto complete || Clear| SQL state
Setting Name: |Generic H2 (Embedded) | Save Remove| = | PERSON SELECT * FROM PERSON
[ AGE
. I GENDER
Driver Class: |org.h2.Driver " HEIGHT
JDBC URL: [idbc:h2:memtest o WEIGHT
f ID
User Name: |sa | " NAME
Password: | I 1%, Indexes
[ ] INFORMATION_SCHEMA
Connect| | Test Connection {8 Users
@ H2 2.2.224 (2023-09-17)




Entity

o Entity S

= @Entity [Class] - il S 2271 JPA Entity Sclj 22t H 9|

= @Table [Class] - oi'E 2227t DBl O{= H[O|=0f O EE|=X]
X 0|

= @Id — DB H|O|=2| Primary Key Columni} Of &

= @GeneratedValue — Primary Key M4 &S LIEtH ATZEEE
2.0 0| M= GenerationType.IDENTITY &M & F 715} 0f
auto_increment 7 El

= @Column - OjEE DBO| Column O|E1t ZE H==9| O|50| C}tE
42 0 E5t7| 2|5H Afﬂ HO|=2| ZE & LIEfLHEH =0 4 215HX|
oE‘|EfE oid 2cf2o EE= B ZHEO0| . =AE2 8%
VARCHAR 255) 7k 7| =E0IG)|, ALO|=E 500 22 2|3 ALt

RS TEXTE B0t o AL 52 820 ArEa

40



JpaRepository

public interface PeopleRepository extends JpaRepository<Person, Long> {

// SELECT p FROM Person p WHERE p.name = 71

Optional<Person> findByName(String name);

// Custom Query

//@Query("SELECT p FROM Person p WHERE p.age > :age")

List<Person> findByAgeGreaterThan(@Param("age") int age);

// Custom Query

//@Query("SELECT p FROM Person p WHERE p.weight > ?1 and p.weight <
72"

List<Person> findByWeightBetween(double min, double max);

// Custom Query

//@Query("SELECT p FROM Person p WHERE p.height > :min and p.height
< :max")

List<Person> findByHeightBetween(double min, double max);



JpaRepository

O JpaRepository

Entity S22 2 DBOf| H2sHA siE.

JPA 0| Repository 2t11 £ EH QEHO|A R M/dE &t
ibatis LI MyBatis S0l A DAO(Data Access Object) Et1 =
JpaRepository<Entity, PK Type> & A&5l™ 0|0] TH=
save(), delete() & 7|29l CRUD HAE7} XIS 2 MM
Spring Data JPA Z&j| ¥ 3= JpaRepository 0 H2|El
HMESS WEOA O[] A ol, o FeLe
SimpleJpaRepository &.

O| SimpleJpaRepository 2 EHﬁE Hibernate Z2f| &%/ 3.0 A
H&ote S22 HIMEFE AFE5H0] CRUD HMESE M.

A DE =
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JpaRepository

o JpaRepository T8 HAME

save() - M2 Entitye= &St 0[0] A= Entitys =,
delete() - Entity StLIE AHA|. LR O A EntityManager.remove()
= 2=

findOne() — Entity SILIS £32|. LI O A EntityManager.find()
E s=g

getOne() - EntityE Proxy= Z£32|. LfF 0| A

E _I_x_l_

EntityManager.getReference() & 2=¢.
findAll() - 2= EntityS =3|. §HO|Lt HO|&H =AHE
orefojHz dyge = U=

findBy() - Entity StLFE Z32|. Optional Et 2| ZHX|E vtatat

fu[ru



JpaRepository

@ Repository

N

@ CrudRepository

[

@ ListCrudRepository

@ PagingAndSortingRepository

|

@ ListPagingAndSortingRepository

@ QueryByExampleExecutor,

@ paRepository




JpaRepository

@NoRepositoryBean
public interface JpaRepository<T, ID> extends ListCrudRepository<T, ID>,
ListPagingAndSortingRepository<T, ID>, QueryByExampleExecutor<T>{ ...
}
@NoRepositoryBean
public interface ListCrudRepository<T, ID> extends CrudRepository<T, ID> {...
}
@NoRepositoryBean
public interface CrudRepository<T, ID> extends Repository<T, ID> {...
}
@NoRepositoryBean
public interface ListPagingAndSortingRepository<T, ID> extends
PagingAndSortingRepository<T, ID> {...
}
@NoRepositoryBean
public interface PagingAndSortingRepository<T, ID> extends Repository<T,
ID> {...
}
https://docs.spring.io/spring-
data/jpa/docs/current/api/org/springframework/data/jpa/repository/JpaRepository.html



JpaRepository

0 Repository Q1E{H| 0| A
= Repository QIHIH|O|A= &M +310| §l=
o CrudRepository @I E{I{| O] A
= 7| 2% 92l CRUD(Create Read Update Delete) &~ E X|=

save(), findAll(), findByld(), existsByld(), count(), deleteByld(),
delete(), deleteAll(), saveAll()

o PagingAndSortingRepository QI E{IH O] A
= Pagingd Sorting &S AFESHY EntityE A45t= HAME
M-S
findAll(Pageable), findAll(Sort)
0 QueryByExampleExecutor
= Example #Z|E =&Y = A= § Lo CRUD HAE XS
findOne(), findAll(), findBy(), count(), exists()



SimpleJpaRepository

O SimpleJpaRepository

= SimpleJPARepository= Spring Data JPAG|A] K| Sot= A=
CrudRepository interface2| 7|25 2 51 4|

s RE7I Z2HEZ AHSIHAM MM Repository InterfaceO
JPARepository= “’—T':”O':” ArEe = UHE 7|28 2
findAll)O|Lt findByld)& 2 HAESO| #+AHE SaefiA

m https://docs.spring.io/spring-data/data-
jpa/docs/current/api/org/springframework/data/jpa/repository/
support/SimpleJpaRepository.html



SimpleJpaRepository

o SimpleJpaRepository

= JPAS| Entity Manager= EZZHO| RU0{0F 54F
= Spring Data JPA= Persistent Context& Ar&ot7| {0 2=
A A

HA20 7| 2Ho 2 ECMUAS AL

- " 1—

0

@Repository
@Transactional(readOnly = true) // Read& |8t H13 Z x| EHXM
MS'gH|2t readOnly 82 AFS & flush() M2k
public class SimpledpaRepository<T, ID> implements
JpaRepositorylmplementation<T, ID> {

@~Override

public List<T> findAll() {

return getQuery(null, Sort.unsorted()).getResultList();

}
/| CtZEF CRUD HIME ...



SimpleJpaRepository

o SimpleJpaRepository 2| save() HAE
m entitylnformationoﬂkl MZ2 EntityO|™ persist(), OFL|H
merge() S 2 &%
= merge= SHH persist 2 Ef RACH7} detached & &EHO|A 11 CHS
persist JENZF E [, merge =

i
ro

@Transactional // WriteOf| CHEF M| A=
@Override
public <S extends T> S save(S entity) {
if (this.entitylnformation.isNew(entity)) {
this.em.persist(entity);
return entity; // insert
} else {
return this.em.merge(entity); // update

@Transactional2 HA|



SimpleJpaRepository

o SimpleJpaRepository 2| delete() O~ E
= EntityZ} null @1 X| QIS0 EntityManagerE &5l 41X

@Transactional // WriteOl CHEt HAE S @Transactional2 B A|
@Override
public void delete(T entity) {
if (this.entitylnformation.isNew(entity)) {
return entity;
}
Class<?> type = ProxyUltils.getUserClass(entity);
T existing = (T) em.find(type, entitylnformation.getld(entity));
if (existing == null) {
return;

}

em.remove(em.contains(entity) ? entity : em.merge(entity));



@Transactional

0 @Transactional [Class|Method:!

m AIE TIP3 = @Transactional 201 Q= ZeAL

= |
O A E 0| Transaction X2|2 Q3] MAHAX EEiMMES AT

s SCA0 Ao EE, SiY S A0 Fots 2= HAMEO

%EI—I Oz NMRE|

o 11— -1 O O-

HAM=0f deisA =H, ofd H2E02 HEF.

QIE M O] EeiAl HAEE SEE [ff Transactions

eginotl HAEE Z2E [ff Transactions commitetCl, BHOS

0]| 2| 7} ErAiSHH Transaction=S rollbackE.



HALC O|[E2Z Query M

o a2t O|F22 HI|E dd85te 7|s
= Spring Data JPAZ} I1|‘T'—3PE ‘I
o D'”—Jl\—E O|§DI_|'2§ :_I'l-lala o 6"% |oO| Nu_l:'"
CIE{H| O| A0 A= MRS SfE HALE O|F 229
MHt JPQL(Java Persistence Query Language) #H2|E 4.
» H2AE OS2 = JPA NamedQuery 2=

// SELECT m FROM Member m WHERE m.name = :name
Optional<Member> findByName(String name);



And findByLastnameAndFirstname ... Where x.lastname = 71
and x.firsthname = 72

ls, Equals findByName,findByNamels,findB ... where x.name = ?1
yNameEquals

Between findByStartDateBetween ... where x.startDate

between ?1 and 72
GreaterThan findByAgeGreaterThan ... Where x.age > ?1
After findByStartDateAfter ... where x.startDate > ?1
IsNull, Null ~ findByAge(Is)Null ... where x.age is null
StartingWith findByNameStartingWith ... where x.name like ?1
OrderBy findByAgeOrderByNameDesc ... Where x.age = ?1 order by

X.name desc
True findByActiveTrue() ... Where x.active = true



@Query =Hd

o0 H2AE0| Query & A8 MM TTE= 2HE
» JPAO|M B ME Parameterg &iA @QueryOll 21 parameter?}
JO{X|= &4
?1 -> parameter R X2|0f U= AS 2ACE X
= SE() 8% :name -> L2t0|E 2| O|FL 2 HAMSI= 82
// Custom Query

@Query("SELECT m FROM Member m WHERE m.weight > ?1 and
m.weight < 72")

List<Member> findByWeightBetween(double min, double max);

@Query("SELECT m FROM Member m WHERE m.height > :min and
m.height < :max")

List<Member> findByHeightBetween(double min, double max);
@Query("SELECT m FROM Member m WHERE m.age > :age")
List<Member> findByAgeGreaterThan(@Param("age") int age);



JPQL(Java Persistence Query Language)

o JPQL(Java Persistence Query Language)

String jpgl = "select m from Member

JPQLZ H|O|=0] Ot Entity 2K E =2|5t= KX X[ Query
SQLI H|=ot 8= 7HA|H, JPQLE Z= SQLE H=tE
SQL= =%t 7| ME20 578 HEo SE5H0[X| RS
JPAE JPQLE 2M51 SQLE M/ dot = DBOA =3
JPAOA] M| SSt= HAE & e 2 S7TE Query 40|
Ol E L= EX[0 Al JPQL Bt

2282 tHAEX L EE

Entity2| O| &2l Member= CHEAt @Entity(hname="Member" )2 &4
’ts
Entity2] &4 name2 A&EX}
At SELECT, FROM, AS 7| HE& HaZ2XA A0t E5
m

st

where m.name = :name";



TypedQuery vs Query

o Query Z{X| 2 TypedQuery2t Query?t U=
= EntityManager 4|0 A createQuery() IAEE ZESHH FH2|7t

A A
o O

= Hhetet BtRls H=oh X8 & U2 H TypedQuery 2K S
AHE

String jpgl = "select m from Member m";
TypedQuery<Member> query = em.createQuery(jpql, Member.class);
List<Member> list = query.getResultList();

= Hiztol ErRls oA X8 = e Query MHE ArE
String jpgl = "select m.name, m.age from Member m";
Query query = em.createQuery(jpql);
List<Object> list = query.getResultList();



Parameter Binding

o Ol 7|& Parameter Binding2 E2()2 AIE
public Optional<Member> findByName(String name) {
String jpgl = "select m from Member m where m.name = :name";
List<Member> result = em.createQuery(jpgl, Member.class)
.setParameter("name”, name)
.getResultList();
return result.stream().findAny();

}
o Xl 7|& Parameter Binding2 2SS H(?)E AIE
public Optional<Member> findByName(String name) {
String jpgl = "select m from Member m where m.name = 71",
List<Member> result = em.createQuery(jpgl, Member.class)
.setParameter(1, name)
.getResultList();
return result.stream().findAny();



Service

@Service
public class PeopleService {
@Autowired
private PeopleRepository repository;
public List<Person> findAll() {
return repository.findAll();
}
public Optional<Person> findByld(Long id) {
return repository.findByld(id);
}
public Optional<Person> findByName(String name) {
return repository.findByName(name);
}
public Person save(Person person) {
return repository.save(person);



Controller

@RestController
@RequestMapping("/people")
public class PeopleController {
@Autowired
private PeopleService service;
@GetMapping("/list")
public List<Person> getAll() {
return service.findAll();
}
@GetMapping("/name/{name}")
public Person getPerson(@PathVariable("name") String name) {
return service.findByName(name).orElse(null);
}
@GetMapping("/id/id}")
public Person getPerson(@PathVariable("id") long id) {
return service.findByld(id).orElse(null);



Controller

@ResponseStatus(HttpStatus.CREATED) // 201

@PostMapping("/new") // create a person (POST)

public Person create(@RequestBody Person person) {
return service.save(person);

}

@PutMapping("/update”) // update a person (PUT)

public Person update(@RequestBody Person person) {
return service.save(person);

}

@ResponseStatus(HttpStatus.NO_CONTENT) // 204

@DeleteMapping("/{id}") /I delete a person (DELETE)

public void deleteByld(@PathVariable long id) {
service.deleteByld(id);



resourcedll schema.sql & data.sql AlE

0 2TEEE resourcel sgl Tt Mo
= application configuration =78

spring.jpa.hibernate.ddl-auto=none # schema.sql AtE Al none2 2

AL
27

spring.jpa.defer-datasource-initialization=true # data.sql AF&A| 7t
(Spring Boot 2.5 O] & H{7)

spring.sql.init. node=always # data.sql A& A| 7} always £ =
HIO|E{H|O| A0 sql AR REE S5



schema.sq|

drop table if exists PERSON,;
create table PERSON (
ID bigint generated by default as identity,
NAME varchar(255) not null,
AGE integer not null,
WEIGHT float(53) not null,
HEIGHT float(53) not null,
GENDER tinyint not null check (gender between 0 and 1),
primary key (ID)



INSERT INTO PERSON(NAME,AGE,WEIGHT,HEIGHT,GENDER)

VALUES ('Dooly',1000,40.0,126.4,1),
(‘Douner',1986,60.0,150.0,0),

'‘Ddochi’,30,55.0,165.0,1),

'Heedong',3,36.00,100.6,1),

'Michol',25,71.8,176.4,1),

'Gildong',40,68.2,169.4,1),

'Younghi',10,47.2,152.4,0),

'Cheolso0',10,48.2,155.4,1);

~~ N /N /N /N



Self-configured Tests

O spring-boot- starter test & jsonpath, assertj, hamcrest,
jUnit, mackito & 2& 2o

o pom.xmlOi| spring-boot-starter-test 2|=d(dependency)
7:7'_

<dependencies>
<dependency>
<groupld>org.springframework.boot</groupld>
<artifactld>spring-boot-starter-test</artifactld>
</dependency>
</dependencies>



Self-configured Tests

0 @SpringBootTest= & & (integration) HAE S
H&ote 7[258el 2xg BE HAE Of =H|O|M
= @SpringBootTest= AZYEE O E2|H 0|8 HAE 2Lt
DEUHE SE5Y HAE T (2 2o 58 E|*E
. MH 2% BHOM BT BAHASE SU HAE
= B 2591 20] 7] AES 93 20| ojt ~za
THYXANANN FHELZE E227F MZE SX5t=X|

A3S5H7| fI5 AFEE

@SpringBootTest AHEA| JUnit {0 2} F2|At>EO| EXYgt
JUnit4 : @RunWith(SpringRunner.class)2t 27| At&
JUnits : 2 Al 22 YIS



Self-configured Tests

O Mock
s HAE Al &A 3 LA AFRE[= 7HR 2K 2 Mock 2Kl =
otz WMo 2 FSASIEE T2 f/UE|0] I, A o|E=HE2
WX K| e HAEE +=dd = UA Sl

m WebAppIicationContext =0 WEE M=3 AH0[H 7}
Ozl Mock ME2&E M
= @SpringBootTest 2| webEnvironment &4 2| 7|24}
@SpringBootTest(webEnvironment=SpringBootTest.WebEnvironment.MOCK])

= @AutoConfigureMockMvc & E7H AFE3t0 MockMvcE A&t
HAE TH Jtse

MockMvcs HTTP @81} SEHS o|n|ste 2K 2, A=al HE|o|HE
HAMSHK| R D= Controller HIAEE 0|5t dli=
@AutoConfigureMockMvec 2 Mock EHIAE Al 2R3t o|&E2MHE N

@Autowired
MockMvc mockMvc;



Unit Tests

o JUnit &3 HAE
XHHEOIIA =& =l R H A E (Unit Test)E K|

asset (B3)2 0|88 HAE AHO|A =HA

Oo)=

JUnit2 O|2EE @Test @Before @After =

@Test 2 =< I{OICE A2
HAEZEO|FO0{ A

(@)
o
=
A
(@) =
= QIAEAS Ad



Unit Tests

O Unit Tests

= @JsonTest
@JsonTest = AHESIH JSON & EH3tE HA
=2 A2 510 Spring Test ContextE AHs2
= @WebMvcTest
2 JoM 2780 SEO ot HAE
@WebMvcTest= @Controller, @ControllerAdvice, @JsonComponent,

@JsonFilter, WebMvcConfigure, HandlerMethodArgumentResolverZt
ECE|7| {20 M| HAERLCE 7tH S

= @WebFluxTest
Spring WebFlux ZAEE2{7} O| S 2 &SSt=X| HAE
m @DatalpaTest
@DatalpaTestE O| 8¢t HO|HH|O|A 0| MY HAE
= @RestClientTest
Rest 5412 JSON 40| O &CHE SHE Bretst=X| 55 HAE

o



@WebMvcTest

@WebMvcTest(SpringBootTestingController.class)
class SpringBootTestingApplicationTests {
@Autowired
private MockMvc mockMvc;
@Test
public void testHello() throws Exception {
mockMvc.perform(get("/hello"))
.andExpect(status().isOk())
.andExpect(content().string("Hello AJ!""));
}

}
@RestController

public class SpringBootTestingController {
@GetMapping("/hello")
public String hello() {
return "Hello AJ!!";

}



@DatalJpaTest

@DatadpaTest
class SpringBootTestingApplicationTests {
@Autowired
private PeopleRepository peopleRepository;
@Test
public void testSave() throws Exception {
Person ace = new Person("Ace", 24, 70.0, 180.0, Gender.MALE);
peopleRepository.save(ace);
long savedID = ace.getld();
Person person = peopleRepository.findByld(savedID).orElse Throw();
asserteEquals(savedID, person.getld());
assertEquals("Ace", person.getName());
assertEquals(24, person.getAge());
asserteEquals(70.0, person.getWeight());
asserteEquals(180.0, person.getHeight());
assertEquals(Gender.MALE, person.getGender());



@SpringBootTest

@%%pRr)i{])gBootTest(webEnvironment=SpringBootTest.WebEnvironment.RAN DOM

class SpringBootDataJpaTestApplicationTests {
@LocalServerPort
int randomServerPort; // need for POST, PUT, DELETE
@Autowired
private TestRestTemplate restTemplate;
@Autowired
private PeopleRepository peopleRepository;
@Test
public void deleteByldTest() {
Person person = peopleRepository.findByld(9L).orElse Throw();
Long id = person.getld();
/[ test DELETE by id
ResponseEntity<Void> response = restTemplate.exchange(
"http://localhost:" + randomServerPort + "/people/" + id,
HttpMethod.DELETE, null,Void.class);
/] test 204
assertEquals(HttpStatus.NO_CONTENT, response.getStatusCode());



@SpringBootTest

@Test

public void createTest() {
Person dis = new Person("Dis", 20, 70.0, 180.0, Gender.MALE);
HttpHeaders headers = new HttpHeaders();
headers.add("Content-Type", "application/json");
HttpEntity<Person> entity = new HttpEntity<>(dis, headers);
/[ test POST

ResponseEntity<Person> responseEntity =
restTemplate.postForEntity("http://localhost:" + randomServerPort +
"Ipeople/new”; entity, Person.class);

asserteEquals(HttpStatus. CREATED, responseEntity.getStatusCode());
// find Person dis

Person person = peopleRepository.findByName("Dis").orElseThrow();
assertequals("Dis", person.getName());

asserteEquals(20, person.getAge());



