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v Acceptance Test
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% JUnit

v JUnit
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@BeforeEach void setUp( ) {
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% Controller HAE
v WZE 7AHO[HZ O|28|A HAE

@SpringBootTest(webEnvironment = WebEnvironment. RANDOM_PORT) //<1>
@AutoConfigureWebTestClient // <2>
public class LoadingWebSitelntegrationTest {

@Autowired WebTestClient client; // <3>

@Test // <4>
void test() {
client.get().uri("/").exchange() //
.expectStatus().isOk() //
.expectHeader().contentType(TEXT_HTML)
//

.expectBody(String.class) //
.consumeWith(exchangeResult -> {

assertThat(exchangeResult.getResponseBody()).contains("<a href="/add");
W
}
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% Controller HIAE
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Spring JPA

% ORM(Object Relational Mapping)
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If

HOlE1 O = O*E =X 7t EXsH=H ORM 0| E9| 2 K[t MfAtE S
s dst= 922 =Y
Member member
PString id uid varchar2(50)
String pw upw varchar2(50)
+Stnng name uname varchar2(100)
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Spring JPA

% ORM(Object Relational Mapping)
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% ORM(Object Relational Mapping)
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Spring JPA

« JPA(Java Persistence API)
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Context & Entity

« JPA(Java Persistence API)
v 78 2a
® Entity Manager
& U4 HMAEO| HI5H0] EntityOl CHSF GIO|E{H|0| A BHeiS K|

- o
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¢ HAME
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= persist(): EntityE 54 HAHAEN M

= remove(): Entity Class& @54 ZHEIAEO| A AM|

= flush(): &8 AHAEN NEE LES HO[HH O] A0 B
® Persistence Context
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Context & Entity

PAS| EntityManagerE O|&3tH H|=L|A HMEQ| CRUD 7|52 At
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=
SE 7ls2 7857| sl EntityManagerQ| persist A EE S =3H

EntityManager 2F ¢ Z £l Persistence Context Ol Entity ZHX|7t S S |11 Persistence
Context= SE &l EntityS 224510 INSERT 7122 TH=10 G| O|E{H| O] A0 INSERT

a o A
TE= jc|_-|‘c‘>‘

® JPAZf EnityE 7[RI 2 HIO|H S ME[3tE O AN Hy Hets ot= A0

Persistence Context O] JPAQ| Persistence Context 7} O Z 2| 0|1t A K|
HO|EHO|AE AHAGFT= HI 7|2 NS

Persistence Context0fl S5 &l Entity= CHYSH &EHE =X
AEH= EntityManagers Sl H4

=
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Context & Entity

& G AEA E (Persistence Context)
v OfE2|# 0|1t OO E{H|O| A ALO[Of| M Entity@t 2|2 E9| 12| E SiAst= 7| st M E

== - L O _ALE
E'El'ol't 7|6§ T%Ij
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Context & Entity

Persistance Context

Entity ’ ' Entty  Entity

Managet

Factory | Entity Entity
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Context & Entity

« JPA(Java Persistence API)
v Entity =8 F7|

Detached
»
detach()
clear() merge()
close() i
. flush() =
persist() e
—  Managed
find()
4
persist() remove()
$ flush()
Removed

23



Context & Entity

« JPA(Java Persistence API)
v Entity =8 F7|
o HYZ(new): new JIYEES Soi MAE HEIR Yo HYAEC BAO| Qe AEf
® I (managed)
¢ Entity/t S&E HEAE MY E JEI2 HE5d HEAE Q5 2ex=
2 ER
& = HENO|AM OB H|O| A0 MEEX] Eel EHAM Commit A|E O
| O| E{ H| O] 2 0f HFS
o Tz (detached) YA HEHAE0| Entity?t HEEACHIL 22| A}
® AiX|(removed): E&d HEIAE QL GO H|O| A0 A APK| =l 2FEf
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Context & Entity

« JPA(Java Persistence API)
v Entity =8 F7|
® H|F=(new)
Employee employee = new Employee();
Employee.setName("OtE");
& XY SE

% Aoy
(Persistence Context)

- ™

- -
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Context & Entity

« JPA(Java Persistence API)
v Entity =8 F7|
® Y= (managed)

& Entity 7t saveE T E 7Lt Repository?t find HMEESE SE|A| HO|EHE
XHOFQ O o AMEfO)| Rl Q)

employee.save();
& I SEl

% Heo|Y
(Persistence Context)

- - -E—";F;@;,éé ——— persist(entity)A Employee

g .. WO =y
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Context & Entity

« JPA(Java Persistence API)
v Entity =8 F7|
® Y= (managed)
¢ Entity 7f saveE SEH &5 HEIAE &= persist HIMEE S E8HAM
INSERTE X 2]
¢ EntityE =Tt 2 HE saveE 2E5IH 0| R0 X persist HIMEE
D= A Primary KeyE 205t £ ¢S & A QX =82 &
EEHs) A TR3H sqL P2

o
=
¢ findS =&5t= ZR0= X3
=)

StX} St EntityZ} &4 HEAEQ
EXSHH EntityE BHetst DX 2™ G0 1H1I0IA01|A1 23|I MER
EntityS H4%H = G454 HHAEO| S5 3 = 2|H
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Context & Entity

« JPA(Java Persistence API)
v Entity =8 F7|

® A= (managed)

d=% ZHolY
(Persistence Context)

@ "\

@ persist(employee) K

Employee Entity
(id: 1L)

® find(Employee.class, 1L)

‘_’_’@E’t}f_n/ No [SELECT

4% Heo|y
(Persistence Context)

/ Employee Entity
(id: 1)
&

find(Employee.class, 2L)

& Employee Entity
® return e

.

@
SELECT

I ——
CREATE
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Context & Entity

« JPA(Java Persistence API)
v Entity =% F7|
® TY=(detached)
& I AHOIHO AE Entity?t 5 ZHO| 25 =54 HH O[O0 A HHOjH
AFEN
& =2| HEfCO EntltyE Id&d AH oS MO HO 7| =0 S5
A O|H 7} Entity2] 4 H% ZE|5HA| Z5t7| Z0] EntityS —?—’SOHE
H| O| E{ H| O| A 0f| = Ot F & %‘%’E% IjIXIXI =
* %”'%“ ZAHO|HE SHO{ e &
8|e3tchn ate 4 oixjot & g 2 see
St E|l=0 4 MEHOI Entity—=
U= 7HX[ K| X B 22| o
v ?jE1I0|'4% 5'101;'at7l =0 StEA] ATEX; 2k

=
2ol seera Mzre
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Context & Entity

« JPA(Java Persistence API)
v Entity =% F7|
® =YY= (detached)

S ZHol4
(Persistence Context)

1. em.detatch(entity)
2. em.close

3. em.clear aeEEEER Ry, &
Employee ( Employee ~-
Entity oo Entity -
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Context & Entity

« JPA(Java Persistence API)
v Entity =8 F7|
® AfX|(removed)
& 3549 AHO[HO|AM HMAE LEfE 20|
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Context & Entity

« JPA(Java Persistence API)
v Persistency Context AFE 0| &

o IAHKY UHAEE OfS2[AH0[Mut HIO|EH|O[A ALOS] S AF
o SUASE U HEE, I 52 28 = A= THO US

2. flem NEJE)7} GlaN HEIAEQ)

Fersgance Conlet. =, vt 97 100

o Database §l

@Id Entlty \

1, 2L OO[CIS 7HE! = ke /
ftem? 28

4, tom? NEJE YIB! e 2L o2 3, flem2 MEJEIS

1 A0 RS
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Context & Entity

« JPA(Java Persistence API)
v Persistency Context AFE 0| &
® 11Xt FHA|
& 5y HEIAEN = 145 FHA|7F EXHSHH Map<KEY, VALUE>= O| 83 XM

entityManagerfind() SE AN Y HYAEQ| 1Kt A E E2|SH M Entity 7t
EME Z2 oflT EntityE BH2tSEL Entity7t §12 ™ C|O|E{H|O| A0 M =3 =
TAF ZHAIO M S Ehst

OIAC) Exl'

o =
¢ ofLto| ERHMMOIM &2 7| g2 =
L

1B

M A AEO| MZEE Entity T3] Al
Z2 Entity 22|85 £%

X FHAIO M & EntityE Z=2|5H7| E0] 7ts
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Context & Entity

% JPA(Java Persistence API)
v Persistency Context AH& 0|7
o EUMMZ X[RSt= Class 2 TableO| FAISHR 0| 27| X[
& g=M HHAEQY = 17| XA SQL N&ATFETY

entltyManager persist( )& 2ESHH 1X FHA|0f HE &= A SA|0 A7)
X sQL MEa0 SQLE0| MY == O|ZA sQLE 4ot EUMMMS
Commitst= A|HO| & & SQLES0| flush=|H A HO[E{H| O] A0 HHH &

¢ Z0tM ELf7| 20 d50AM Ol8E & = /US

Persistance Context

INSERT SQL

Y temt AEle) S
SQL INSERT
itemnt SHEIE] —— SSE et GloJEfHI0]A KR
psersist b ooz s

tem)

"

item1 YME|E| lil’ 9“*'
Entity
1L itemi
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Context & Entity

« JPA(Java Persistence API)
v Persistency Context AH& 0|7
o HZA ZX|

¢ JPA= 1K A0 GO[E{H|O|AOM XS =2
QOO 1K} FHA|Off HE =l Entity@t AHAFS HlW &
UPDATE SQLE= &7I XA sQL AZ20f BHOotF11 Go] 1H1I0|A01I Commit
AEO HE Y82 Ats2 & HHY

¢ updateZ=S 2= BRI 8IS
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pring JPA

< JPA(Java Persistence AP)E A2
v gradleg AFE%t= Z2HE 49

New Spring Starter Project

Service URL https://start.spring.io [ ]
Name ipa

Use default location

Working sets

Location :
|
Type: Maven Project B Packaging: Jar (<] |
Java Version: 11 B Language: Java (<] ‘
Group com.adamsoft
| Artifact ipa
| Version 0.0.1-SNAPSHOT ‘
Description Demo project for Spring Boot :
‘ Package | com.adamsoft.jpa | :
|
|

| Add project to working sets New...

Working sets:
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Spring JPA

< JPA(Java Persistence AP)E A2
v o|EY 47

New Spring Starter Project Dependencies

Spring Boot Version: 2.7.4 ©
Frequently Used:

Lombok Spring Boot DevTools Spring Web
Available: Selected:
(I ) x Spring Boot DevTools
== i e i = X Lombok
: z X Spring Data JPA
Spring Cloud Discovery X MySQL Driver
Spring Cloud Messaging X Oracle Driver
X Spring Web

Spring Cloud Routing
Spring Cloud Tools
Template Engines
Testing
VMware Tanzu Application Service
Web
Spring Web
Spring Reactive Web

{ vvvvvvvyw

Spring for GraphQL

Rest Repositories

Spring Session

Rest Repositories HAL Explorer
Spring HATEOAS

Spring Web Services

Jersey

Vaadin Make Default Clear Selection

® < Back Next > Cancel [ Finish ]
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Spring JPA

< JPA(Java Persistence APE At
v HSIH 0f2f: JPA 2fO|E 2|7} FIHE|H AL S O|O|H || O] A0 ot 70| Zehk|0{0f
St=0l of HEZF SH0{A of &
v applicationym! I} S 4452 HO|EHH|O|A HE & 249
#3 MH Al ZE 473
server:
port: 80

#O|O|EHH| O]~ H& HE
spring:
datasource:
url: jdbc:mariadb://localhost:3306/adam
driver-class-name: org.mariadb.jdbc.Driver
username: root
password: wnddkd
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Spring JPA

< JPA(Java Persistence AP)E A2
v MY 25 Ol 2 H HikariPool..2 A|XtSte E20| 7|25|&=
Spring Boot7t 7| 2M 2 2 0|&3t= M

A= & 7 U= ol

Z(Connection Pool)O| HikariCP 2t0|E 22| &

0| &35t?| i£0|H org.hibernateE A|%ISH= SIO[HH|O|E 478 2171 B¢
v s s e roureoes i v mmu s L s At LA i rd e e e e E e e A E et e et s et g e
2022-10-16 17:19:58.675 INFO 11084 -—— [ restartedMain] o.a.c.c.C.[Tomcat]. [localhost].[/] |
2022-10-16 17:19:58.675 INFO 11084 —— [ restartedMain] w.s.c.ServletWebServerApplicationContext
2022-10-16 17:19:58.813 INFO 11084 -—— [ restartedMain] com.zaxxer.hikari.HikariDataSource
2022-10-16 17:19:59.212 INFO 11084 —— [ restartedMain] com.zaxxer.hikari.HikariDataSource
2022-10-16 17:19:59.258 INFO 11084 —— [ restartedMain] o.hibernate.jpa.internal.util.LogHelper
2022-10-16 17:19:59.294 INFO 11084 -—— [ restartedMain] org.hibernate.Version
2022-10-16 17:19:59.487 INFO 11084 -—— [ restartedMain] o.hibernate.annotations.common.Version
2022-10-16 17:19:59.578 INFO 11084 -—— [ restartedMain] org.hibernate.dialect.Dialect
2022-10-16 17:19:59.725 INFO 11084 ——— [ restartedMain] o.h.e.t.j.p.i.JtaPlatformInitiator .
2022-10-16 17:19:59.732 INFO 11084 -—— [ restartedMain] j.LocalContainerEntityManagerFactoryBean
2022-10-16 17:19:59.767 WARN 11084 -— [ restartedMain] JpaBaseConfiguration$JpaWebConfiguration
2022-10-16 17:20:00.071 INFO 11084 —-—— [ restartedMain] o.s.b.d.a.0OptionallLiveReloadServer
2022-10-16 17:20:00.115 INFO 11084 —— [ restartedMain] o.s.b.w.embedded.tomcat.TomcatWebServer
2022-10-16 17:20:00.124 INFO 11084 ——— [ restartedMainl com.adamsoft.ipa.Jpalpplication
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Spring JPA

< JUnit
v HAE ZE Al
® src/test/java CIHEZ|0f| TestS {3t S22
As] — [Junit Test] & A3

public class TestLifeCycle {

OffA REZS =24 M [Run

i
2
mn
k1

@BeforeAll

static void beforeAll() {
System.out.printin("## BeforeAll Annotation 2= ##"),
System.out.printIn();

}

@AfterAll

static void afterAll() {
System.out.printin("## afterAll Annotation 2= ##"),
System.out.printIn();

}
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< JUnit
v EAE AC M
® src/test/java CIHEZ|0f| TestS {3t S22
As] — [Junit Test]& A&
@BeforeEach

void beforeEach() {
System.out.printin("## beforeEach Annotation 2= ##");

System.out.printin();

Ot=0 ORA QREZZ =2{A] [Run

i

}

@AfterEach
void afterEach() {
System.out.printin("## afterEach Annotation @& ##");

System.out.printin();
}
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% JUnit
v HAE IS M

® src/test/java C|H E2]
As] — [Junit Test]& A
@Test
void test1() {
System.out.printIn("## test1 A|Z&F ##"),
System.out.printIn();

of TestE ?let LS U= 0L QEZS =2{A [Run
3
o

}
@Test

@DisplayName("Test Case 2!!'")

void test2() {
System.out.printIn("## test2 A|Z&F ##");
System.out.printIn();

}

// Disabled Annotation : HHAEE A3USHX| A 2™HSt= Ol H|O|M
@Test

@Disabled

void test3() {
System.out.printIn("## test3 A|ZF ##");
System.out.printIn();

}
}
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% JUnit

## BeforeAll Annotation @& ##
## beforeEach Annotation @& ##
## test1 A2} ##

## afterEach Annotation @& ##
## beforeEach Annotation @& ##
## test2 A2} ##

## afterEach Annotation @& ##

## afterAll Annotation &= ##
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< Entity Class 2f JpaRepository
v' Spring Data JPA 7H20] ZQ3t A=
® JPAS SdlA 2E2|5tA El= AH| - Entity Class 2t Entity Object
e Entity Z1M == ME[ot= 7|5= 7T Repository

@ Repository= Spring Data JPAO]| A 7(1|:'-3PE PIH I oA 2 EA5t=0
RO Ats22 K|S d-dstn dldste Fxet WA 0N
CIE{ | 0| A& StLt I*°|°P" 75.P 'FJOEE g

¢ J|EL YA ME B ZEE Y Foiste EUMMA Xe|ot Ha K| ot
Spring Data JPAWWE sz ddk=
HO[X| M2| & /fge I 2|¥ ZEE 2
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< Entity Class 2f JpaRepository

v' Entity 2% annotation
® @@Entity:

@ Entity Class= Spring Data JPAO| M= BFEA| @Entity2l= annotations
X743 0pat

¢ @Entity= ST Class?t Entlty% I3t ClassO|H SiE ClassQ| Instance= 0|
JPAR 22| &&= Entity ZH|El= AS 2|0

¢ @Entity?7t 22 Classe 40 M2t XS 2 Table% 4 ’8%* £ =0 0]

4

o O

4% @Entity7f U ClassQ| £40f et Ats2 2 & | g E

£0

E =
=2 F Entity2 M RASH=0| name 8-S 0|83 A Entity 0|52 HEY
A=l name 95 AFESH| BB S~ O|F& AHZE AME
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< Entity Class 2f JpaRepository
v' Entity 2% annotation
® @Table: Entity 2 Of & H|IO|E22 X|’d - 4EfstH S2fA 0|51 S Yt HIO|=
Off &
€ @Entity annotation2} 0| ALEE &= /U= annotation L=
H| O] Y| O| A &0l M Entity Class& O{[H S TableZ 24-dg ZQIX|0f CHat
HEE E7| #/% annotation
& =54
= name £dE O|88iAM O HO0|2&2 Ed3t= AO| 7=
= catalog: H|IO|E{H|O|A FIEI =1 F X|7§ — MySQL
= schema: H|O|E{H|O]& AF[OFE X|7E - Oracle
= uniqueConstraints &30 o2{ 7ie| ZHO| 20 FEES EF6lO}
St= 4% A& - uniqueConstraints =
{@UnlqueConstralnt(cqumnNames {"NAME", "MAILID"})}

€ @Table(name="t_memo")2t & 0| X|’35l= 42 0= dH == TableQ| 0|FO|
t memo TableZ A HEl
€ @Table annotation0| 8= 420+= Entity O|S2 £ H|O|=

S Hysts
MySQL(Maria DB) Ol 1= 520 CH2AL7F OB ol S 0|1 A2x}2
HH
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< Entity Class 2f JpaRepository
v' Entity 2% annotation

® @Table: Entity 2 Of S HO[=2S A|F - d=otH SaefL 0| S0 s € HO|=
O &

@Table(name = "MEMBER", indexes = @Index(hame =
"idx__email__birthday", columnList = "email, birthday"))

- oA ofgf 7
@Table(name = "MEMBER", indexes = {
@Index(name = "idx__email__birthday", columnList = "email,
birthday"),
@Index(name = "idx__name__age", columnList = "name, age")

)
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< Entity Class 2f JpaRepository
v" Entity 2t& annotation
® @Table: Entity 2t OfEE HO| S22 X8 - YESIH S2A O|F1 S YT HO|E

oq g
o oA g
x 90l o|o A

T =2 = "1—

@Table(name = "MEMBER", indexes = {
@Index(name = "idx__email__birthday", columnList = "email,
birthday"), // index (unique = false (default))
@Index(name = "idx__name__age", columnList = "name, age"), //
index (unique = false (default))
@Index(name = "idx__unique__nickname", columnList = "nickname",
unique = true) // unique index

)
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7/

< Entity Class 2f JpaRepository
v" Entity 2t& annotation
® @Column: ZEQt AZH 1Y
name: Z8 0|5 222 Y&t

unique: 7| =24f 2 false

B B4 O[S B SUB T 0|5 AFS

Ot

nullable: 7| 242 false

insertable, updatable: & & 4 =8 A| Z8 2o R Z 7| 242 true
length: @AtE EFRIS| ZO|

precision: At EFYS[ TM| Xt 4= X7

scale: &3 A& X8

columnDefinition - At=d 1t M| =HE AH 71X,
@Column(columnDefinition = "varchar(255) default 'Yes™)

LR 2R 2R 2B 2R S 2 2
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< Entity Class 2f JpaRepository
v' Entity 2% annotation
® @Lob: BLOB, CLOB E¢) O &
@CreationTimestamp: insert A| A|Zt X}& X
@UpdateTimestamp: update Al A|Z+ Xt& K&
@Enumerated: enum E+Q) OfZ
@Transient: SiY 2 E+= HO|2 O1E 2 St &

@Temporal: java.util.Data Ef2 OfEE I ALESHH= A2 = TemporalType. TIME
O|L} TemporalType.DATE O|L} TemporalType. TIMESTAMP A% 7t5

@CreateDate: Entity7 ‘4d |0 HEE I AZE X5 ME
@LastModifiedDate: Entity2| ¢t= HAY I A2t Xts HF

® @Access: SQLO|| AFEALVF i3t ¢fS HIQIE & I HZot= &4
® @Access(AccessType.FIELD): 80 2 2

& @Access(AccessType.PROPERTY): getter 2} setter2 &2

0o
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< Entity Class 2f JpaRepository
v' Entity 2% annotation
® @Id 2} @GeneratedValue
€ @Entity7} 2 Classt Primary Key(O|3t PK)Oj| Si|E5t= &8 EEE @IdE
X| 4ol OF2t St=0| @Id?t ArEAE7F R E3t= 42 AFES= 4%7t 0
ANl ddEls H2E AFESHY| 28 @GeneratedValuet=
annotation2 &&

& @GeneratedValue(strategy = GenerationType.IDENTITY) £ 22 PKE AIS2 2
A5t n AL & I AtE5t=0 HEE[= HIO|HH 0|27 222 0|H HS E (ot
B = O] Table2 /43t MySQLO|Lt MariaDB™ auto incrementE AHE Sl A
M2z HIZE? 7|2 W OiC CHE B2 E 7HE = JAEF X
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< Entity Class 2f JpaRepository
v' Entity 2% annotation

® @I|d 2 @GeneratedValue
& 7| Hd Mef

AUTO(default) — JPA & X|(Spring BootOll Ml =Hibernate)7} 44 ¥Als
7=| I‘|

oNe] E
MariaDB2| A2 auto increment &A1& 0| 35I=0 Q220 M 25tH
HO| 20| Xts2o 2 MME|X] 4

IDENTITY - A8 St G OJE|H|0[ 271 7] 89S ZHSt=H MySQLOILY
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< Entity Class 2f JpaRepository
v" Entity 2t& annotation
® @Id 2t @GeneratedValue
& 7| 4d M=

=  SEQUENCE - H|O|E{H]|0| A9 sequenceE O|EdiAM 7| & H-d5t=0
@SequenceGenerator@t ZH0| AtE

@Entity
@SequenceGenerator(
name = "MEMBER_SEQ_GENERATOR",
sequenceName = "MEMBER_SEQ", // HIO|E{H|O| A A|R& A O] &
initialValue = 1,
allocationSize = 1)
public class Member {
@Id
@GeneratedValue(strategy = GenerationType.SEQUENCE,
generator = "MEMBER_SEQ_GENERATOR")
private Long id;
}
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< Entity Class 2f JpaRepository

v' Entity 2% annotation

® @I|d 2 @GeneratedValue
& 7| Hd Mef

TABLE - 7| 2 M8 Table2 MMM 7|E M4 *r O 2= DBMSO|A]

S oA &5t & Aot= 70"—?— AH83H= 222 @TableGenerator
OHOMLZ HO|2 BEE 278

@Entity

@SequenceGenerator(

name = "MEMBER_SEQ_GENERATOR",
table = "MY_SEQUENCES", // HIO|E{H|O| A O| &
pkColumnValue = "MEMBER_SEQ",
allocationSize = 1)
public class Member {
@Id
@GeneratedValue(strategy = GenerationType.TABLE,
generator = "MEMBER_SEQ_GENERATOR")
private Long id;
}
https://gmlwjd9405.github.io/2019/08/12/primary-key-mapping.html
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< Entity Class 2f JpaRepository
v" Entity 2t& annotation
® @Id 2t @GeneratedValue
& ES 7[(UUID) AHE
. Hio|Hz| IE

@Id
@GeneratedValue(strategy = GenerationType.UUID)

private UUID id;
. 2x

@Id
@GeneratedValue(strategy = GenerationType.UUID)
private String id;
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< Entity Class 2f JpaRepository
v' Entity 2% annotation
o =7 ALYt Sl B8R
¢ ZLO| HO|Z5 ddoiM AE

@Embeddable
@NoArgsConstructor
@AllArgsConstructor
@Getter
@EqualsAndHashCode
@ToString
public class Employeeld implements Serializable
{
private static final long serialVersionUID = IL;
private Long id;
private String mailld;
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< Entity Class 2f JpaRepository
v' Tabled} O g Class ‘44 - 7| 20§ 7| X| .entity.Memo

@Entity

@Table(name= "tbl_memo")
@ToString

@Getter

@Builder
@AllArgsConstructor
@NoArgsConstructor
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< Entity Class 2f JpaRepository
v Tabledt O &St Class ‘84 - 7|21 7| X].entity.Memo

public class Memo {
@Id
//auto_increament A&
//@GeneratedValue(strategy = GenerationType.IDENTITY)

//Sequence ‘84

//@GeneratedVaIue(strategy = GenerationType.SEQUENCE, generator =
"SequenceGeneratorName")

//@SequenceGenerator(sequenceName = "SequenceName", name =
"SequenceGeneratorName", allocationSize = 1)

//AH)H I:II-té'l ; Hibernate 7|. 7=|I-|
@GeneratedValue(strategy = GenerationType.AUTO)
private Long mno;

@Column(length = 200, nullable = false)
private String memoText;
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< Entity Class 2f JpaRepository
v' Tabled} Of g Class & — 7|20 7| X|.entity.Employeeld

@Embeddable
@NoArgsConstructor
@AllArgsConstructor
@Getter
@EqualsAndHashCode
@ToString
public class Employeeld implements Serializable
{
private static final long serialVersionUID = 1L;
private Long id;
private String mailld;

}
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< Entity Class 2f JpaRepository
v' Tabled} Of g Class & — 7|20 7| X|.entity.Employee

@Entity
@ToString
@Getter
@Builder
@AllArgsConstructor
@NoArgsConstructor
public class Employee {

@Id
private Employeeld employeeld;

@Column(length = 200, nullable = false)
private String name;

@Column
private Long salary;
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< Entity Class 2f JpaRepository
v' Tabled} O &g Class ‘% - 7|21 7| X].entity.UUID1

@Entity

@ToString

@Getter

@Builder

@AllArgsConstructor

@NoArgsConstructor

public class UUID1 {
@Id
@GeneratedValue(strategy = GenerationType.UUID)
private UUID id;
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< Entity Class 2f JpaRepository
v' Tabled} O &g Class ‘% - 7|21 7| X].entity.UUID1

@Entity

@ToString

@Getter

@Builder

@AllArgsConstructor

@NoArgsConstructor

public class UUID2 {
@Id
@GeneratedValue(strategy = GenerationType.UUID)
private String id;
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< Spring Data JPAE %IT Spring Boot &7

v applicationym!| Tt off A& F7t

#E MH 2 ZE 47
server:
port: 80
#O|O|EHH| O]~ H& HE
spring:
datasource:
url: jdbc:mariadb://localhost:3306/adam
driver-class-name: org.mariadb.jdbc.Driver
username: root
password: wnddkd
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< Spring Data JPAE $#[?t Spring Boot &7
v application.yml| T 0| A7 F7t
jpa:
hibernate:
ddl-auto: update
properties:
hibernate:

format_sql: true
show_sql: true

#HZ|0l 22822 SHE[= HIQE 20y =9

logging:
level:
org.hibernate.type.descriptor.sql: trace

64



Spring JPA

< Spring Data JPAE %2 Spring Boot &7
v applicationym| It A7 L&
® springjpa.hibernate.ddl-auto: ZE2HE Hl A0 A}& 22 DDL(create, alter, drop
s)2 dd & AQUXE 2= 8% - 28 28U XM= none O|Ltf validate AHE
none: OFF AL AAlSHX| RS (CHEZ2| DBOIA 7|&=4k)
create: SessionFactoryZ} A|ZHE I 7[ZE H|O|=& dropdt

St
create-drop: SessionFactoryZt A|ZHE ] createg A ASHLL SessionFactoryZt
S=E W drop2 & (in-memory DBS| A2 7|&%))

update: SessionFactoryZ} A|ZHE [ HAE A0 HE
validate: Entity 2t Table ‘84 Of & 2tQI(AHO|H & 2 &F0|AM F= 0[8)

Create

L 2R 4 000
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< Spring Data JPAE %IT Spring Boot &7
v applicationym| It MY L&

spring.jpa.properties.hibernate.show_sql: JPA X 2| A|0] 2= sQLe 20 E
Z{oIX|2 AN

spring.jpa.properties.hibernate.format sqI A JPAL| 3K Q! HibernateZ}
SESIHAM LA5tE sQLE ZOENAM S85t= A=

springjpa properties.hibernate.use_sql_comments,
spring.jpa.properties.hibernate.type.descriptor.sql 2| M&E JUS

spring.jpa.hibemate.id.new_generator_mappings: JPA 2H0f| SH= MZ2R 7| 44
HEFS AFE5t=hl 7| & B} 22bdE A 2{ettE false
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% JpaRepository 2IE{H O] A

v' Spring Data JPA= JPAS| 7&K 2l HibernateE O|&3}7| I3t 0124 APIE XIS
v" Spring Data JPAO|= Ol2] SF2| QI 0|A0] 7|53 SdHAM JPA 2HEH Z S Lo

AE Blol Mg = U XI =
1o

v' JpaRepositorys 0| 85t= %7t B3

Repository

B

CrudRepository
== §
PagingAndSortRepository
o t
JpaRepository
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% JpaRepository IE{H 0| A

v' JpaRepositoryE &% 2 MemoRepository 2IE{L|0| A 44 — JpaRepository <Entity Class,
Entity O M 1d 2| Atzdl> S &5 EH0MM dd

import org.springframework.data.jpa.repository.JpaRepository;

public interface MemoRepository extends JpaRepository<Memo, Long> {

}

68



Spring JPA

% JpaRepository 2IE{H O] A
v CRUD % ¢

insert, update & : save(Entity ZHX])

select 2 Y: findByld(7| EtY), findAll()

CIOIE 7H== =2l count()

delete % Y: deleteByld(7| EFY), delete(Entity Z8K])

save() 2 ZIPAS| AKX 7t 0| 2 2|(Entity Manager2t= X7t Entitys
HEANOf| A 7”X1|§ Hlwstn GICHH insert EXHBHEHH update &2 -’F%‘
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% JpaRepository 2IE{H O] A
v CRUD % ¢
® src/test C|HE2[0f XtH} ClassE THE11 CRUD H|AE - RepositoryTest

@SpringBootTest

public class RepositoryTest {
@Autowired
MemoRepository memoRepository;

@Autowired
UUID1Repository uuid1Repository;

@Autowired
UUID2Repository uuid2Repository;

/7Y 2l
@Test
public void testDependency(){

System.out.printin("F= % O £:" + memoRepository.getClass().getName());

}
}
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% JpaRepository 2IE{H O] A
v CRUD % ¢
o [OJE & HZE
/144 2l
@Test
public void testInsert(){
IntStream.rangeClosed(1,100).forEach(i -> {

Memo memo = Memo.builder().memoText("Sample..."+i).build();
memoRepository. save(memo);

D

UUID1 uuid1 = new UUID1();
uuid1Repository.save(uuid1);

UUID2 uuid2 = new UUID2();
uuid2Repository.save(uuid?2);
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% JpaRepository 2IE{H O] A
v CRUD % ¢
o [O[E &% HAE - HO[Z 2?2

= L=

€ SELECT * FROM tbl_memo;

Ul 122mno ¥ | AECmemo_text ¥
r[E| 1 1| Sample...1
B 2 2 Sample...2
3_ 3 Sample...3
‘i‘} 2 4 Sample...4
?L E 5 Sample...5
Y8 6 Sample...6
e 7_ 7 Sample...7
3 8_ 8 Sample...8
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% JpaRepository 2IE{H O] A
v CRUD % ¢
o [OJE &% HAE - HO[Z &2

€ SELECT * FROM uuidft;

ST SELECT * FROM uuid1 | ¢

ul 1% id v
1 [p)R5 | AWDAEOS
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% JpaRepository 2IE{H O] A
v CRUD % ¢
o [OJE &% HAE - HO[Z &2

€ SELECT * FROM uuid2;

oT select * from uuid2 | 3 Enter a SQL expression to f

| ABEC id v
M 1 [8bf6bfba-68b3-4757-9e56-a3ab819a2c62
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% JpaRepository 2IE{H O] A
v CRUD % ¢
e [GO|H =3 HAE

@Test
public void testSelect(){
//HI Ol H[ O] A0f EX{SH= mno
Long mno = 100L;
Optional<Memo> result = memoRepository.findByld(mno);
System.out.printin("==================================");
if(result.isPresent()){
Memo memo = result.get();
System.out.printin(memo);

}

75



Spring JPA

% JpaRepository 2IE{H O] A
v CRUD % ¢
e 0hO|H =8 HAE
//HIOlE =7
@Test
public void testUpdate() {
Memo memo = Memo.builder().mno(100L).memoText("Update

Text").build();
System.out.printin(memoRepository.save(memo));
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% JpaRepository 2IE{H O] A
v CRUD % ¢
e COjEH 44X HAE
//EIOIE A4 H|
@Test
public void testDelete() {

Long mno = 100L;
memoRepository.deleteByld(mno);
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% JpaRepository 2IE{H O] A
v I0|F/Z8E

JPAZ ALESHX| Gi= 8% lL1I0I7<I Me|= Hlo|HH|o|Ae| SF0 M2t A=
7||:Ho| ':"E_|-A‘| I:tlEOl oI-A |

eetE2 212+l F(inline view) Lr FETCH & OFFSET(12C O|Z A2 7H5)E A%t
MySQLZ limitE AL&

JPAE LHF XS 2 O|H X2|E Dialect 2= EXE 0|83 M X2|5H=H| JDBC Y7t
MysSQLO| B2 0= A& 22 MySQLE ?[¢ol Dialect’} 2851 B = A I 1
E1|0IE1H1IOI¢01| = HE(Q sQLE Bt A A2l

JPAZ} O|ME 2| HO|EHH| O] A0 M AFESt= SQLe| XME| & A2 2 of7| U0
WEAS2 SQLO| Ol API2| K2t HIMES ArEot= HEfZ HO|E X2 & & =

ol
N =]

Spring Data JPAO| A 0| X 2|2t &2 findAll O|2t= HMEE ArE

findAll HAME JpaRepository Ol I O] A 2| 422l PagingAndSortRepository2|
HMEZ ﬂfﬂfﬂllﬂi ':e*El PageableO|2t= EF 2| ZHH|0f oS AME|=
el g 2785t 2[H2 Page<T> EtY
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% JpaRepository 2IE{H O] A
v mo|d/8E
® Pageable QIE{I{|0|A
€ Pageable QIEHI|O|A= H|O|X| M2|0f Hot YEE MES= 89| EfRIR=E
I O|A0|7| IZ0| AKX HNE dH M= Q1 org.springframework.

= oo=2

data.domain.PageRequest 2t= Class& A&

@ PageRequest Class®| M Xt= protected2 MAE|0] newE O|EE == 2o
HHE 57| QM= static HIAMEQ! of()E 0| 23iA K2
@ PageRequest Y HXE 2™ page, size, Sort2t= HEE O|E|A K E 4o
¢ of AE
= of (int page, int size): 0FE A|ZSt= IO X| H2 9t T ==(size)E
O|83slAM H-dd5t=0 &0| X=X &=
= of (int page, int size, Sort.Direction direction, String ... props): 0% E
AlZSHE | O] K| H= ot T4, EO| ekur H3 7|& EESS 0| &83lA
A A
o O

= of (int page, int size, Sort sort): I|O|X| M=o} = HE 2H HEE
O| &3 A 4o
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% JpaRepository 2IE{H O] A
v HOo|E/8E
® Pageable QIE{I{|0|A
¢ HO|Y HAE

//H 0]

@Test

public void testPageDefault() {
//1H[ O] X[ 107}
Pageable pageable = PageRequest.of(0,10);

Page<Memo> result = memoRepository.findAll(pageable);
System.out.printin(result);
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% JpaRepository 2IE{H O] A

v HO|E/8E

® Pageable QIE{I{|0|A
¢ 0o HXE

System.out.printin ("-------------momsmmmo oo

————————————— );

System.out.printIn("Total Pages: "+result.getTotalPages()); //T A
H[O|X] 7=

System.out.printin("Total Count: "+result.getTotalElements());
//8A Ho[H 7<=

System.out.printin("Page Number: "+result. getNumber ()); /2 Xj
| O|X| 1z 0FE| A[%

System.out.printin("Page Size: "+result .getSize()); //H| 0| X| &
H|O|E 7=~

System.out.printin("Has next page?:"+ result.hasNext()); //Ct=
HO|X|EX O &

System.out.printIn("First page?: "+result.isFirst()); //AIZF T O X| (0)
of £
System.out. PN N (=== - - o —— - —

______ "),
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% JpaRepository 2IE{H O] A
v I0|F/Z8E
® Pageable QIE{I{|0|A
¢ HOo|Y HAE
//HI0lE =3

for (Memo memo : result.getContent()) {
System.out.printin(memo);

}
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% JpaRepository 2IE{H O] A
v 0|/ 83
® Pageable QIE{IHO]A
¢ S8 HAE - mnoo| LHEX= HE
@Test
public void testSort() {
Sort sort1 = Sort.by("mno").descending();
Pageable pageable = PageRequest.of(0, 10, sort1);
Page<Memo> result = memoRepository.findAll(pageable);
result.get().forEach(memo -> {
System.out.printin(memo);

D
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% JpaRepository QI E{H| O] A
v mo|d/8E
® Pageable QIE{IHO]A
¢ B H2E - ZgE =A

- 2-d1=
@Test
public void testSortConcate() {
Sort sort1 = Sort.by("mno").descending();
Sort sort2 = Sort.by("memoText").ascending();
Sort sortAll = sortl.and(sort?); //andE 0| &%t 24

Pageable pageable = PageRequest.of(0, 10, sortAll); /2SHE H8 =4
ALE

Page<Memo> result = memoRepository.findAll(pageable);
result.get().forEach(memo -> {
System.out.printin(memo);

D
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% JpaRepository 2IE{H O] A
v SQL A

JpaRepository 7t &3t findByld Lt findAll HIMEES O] &%+ =3

Query Method: A E2| O|F AtK|7} HE|o| #2222 NE|k[= 7[s= 0[8dlA
HAMES d-d3iM =2

@Query: SQLIF FAISHA Entity Class2| HEE O|2siAM FH2| & 2 dst= 7|52 2
Native SQL AFR 7ts

Querydsl: X FHZ|(&&0f Mer =240] HF L= HE|) X2
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% JpaRepository 2IE{H O] A
v SQL
® Query Methods

€ https://docs.spring.io/spring-data/jpa/docs/current/reference/html/#jpa.query-
methods

& F2| HMELE HAMES 012 X7t Fol(query) 20l Bl 7l
& F2| HMEUN X3jots BlAEQ 0| 74

find + (Entity O|%) + By + H=0[F

I'—f And, Ore} &2 7|RIEE 0|83l A
S 0|2BHA AA

= Entity 0|2 ¥ f%
= By 0|20 2R =
of &=

O
_
JJ.
ot d

o XIO
= ==

O M =2 O|

= |tem EntityOl Al num2 Hl-T'- Z3[5t= E2 - findByNum

& o HAMEQ ZHH == SQLUAM AFE L= 7|9 E of 5LEHA =
& 2| HAEE AFESH= 7|20 etA mt2tojEel /-2 473
¢ 2| EtY

»  select®| ZIt= List EFRIO|LE HIE

= select O|A] I}2}0O|E{0f| Pageable EIYS 2= 4 20|= Page<E>
= select 0|22 2 E void

86



Spring JPA

< JpaRepository QI IO A
v SQL
® Query Methods
¢ 2| HME Sample & JPQL snippet

Keyword Sample JPQL snippet

Distinct findDistinctByLastnameAndFirstname select distinct .. where x.lastname = 71 and

Xx.firstname = ?2

And findByLastnameAndFirstname .. Where x.lastname = ?1 and x.firstname = 72
Or findByLastnameOrFirstname .. where x.lastnhame = ?1 or x.firstname = 72
Is, Equals findByFirstname , findByFirstnameIs , findByF .. Where x.firstname = 71

irstnameEquals
Between findByStartDateBetween .. Where x.startDate between ?1 and ?2
LessThan findByAgelLessThan .. Where x.age < 71
LessThanEqual findByAgelessThanEqual .. where x.age <= 71
GreaterThan findByAgeGreaterThan .. where x.age > 71
GreaterThanEqua findByAgeGreaterThanEqual .. where x.age >= 71
1
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< JpaRepository QI IO A
v SQL
® Query Methods
¢ 2| HME Sample & JPQL snippet

After findByStartDateAfter .. where x.startDate > 71

Before findByStartDateBefore .. where x.startDate < 71

IsNull, Null findByAge(Is)Null .. where x.age is null

IsNotNull , findByAge(Is)NotNull .. Wwhere x.age not null

NotNull

Like findByFirstnamelike .. where x.firstname like ?1

NotLike findByFirstnameNotLike .. where x.firstname not like 71

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 71 (parameter bound
wrapped in %)

OrderBy findByAgeOrderBylLastnameDesc .. where x.age = ?1 order by x.lastname desc
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< JpaRepository QIE{I{| O] A&
v sQL H™
® Query Methods
¢ 2| HME Sample & JPQL snippet

Not findByLastnameNot .. Where x,lastname < 71

In findByAgeIn(Collection<Age> ages) .. Where x.age in 71

NotIn findByAgeNotIn(Collection<Age> ages) .. Where x.age not in 71

True findByActiveTrue() .. Where x.active = true

False findByActiveFalse() .. Where x.active = false

IgnoreCase findByFirstnameIgnoreCase .. Where UPPER(x.firstname) = UPPER(71)
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% JpaRepository 2IE{H O] A
v o sqQL 2
® Query Methods
¢ Memo ZiH|2| mno 20| 70 £ E 80 AO|2| K| E AASI D mnoll &
g8
=  MemoRepository QIE{IH|O| A0 A E =T}
List<Memo> findByMnoBetweenOrderByMnoDesc(Long from, Long to);
= Test ClassOf| HIAE HME =7t
@Test
public void testQueryMethods(){
List<Memo> list =
memoRepository.findByMnoBetweenOrderByMnoDesc(70L,80L);

for (Memo memo : list) {
System.out.printin(memo);

o=

M

}
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% JpaRepository 2IE{H O] A
v o sqQL 2
® Query Methods
¢ Memo ZiH|2| mno €£0| 10 £ E 50 ALO|2] K|S L &Kt FE5HA
Aot 0]y

=  MemoRepository QIE{IH|O| A0 A E =T}

Page<Memo> findByMnoBetween(Long from, Long to, Pageable
pageable);

= Test ClassOf| HIAE HME =7t
@Test
public void testQueryMethodsPaging(){

Pageable pageable = PageRequest.of(0, 10,
Sort.by("mno").descending());

Page<Memo> result =
memoRepository.findByMnoBetween(10L,50L, pageable);

result.get().forEach(memo -> System.out.printin(memo));

91



Spring JPA

% JpaRepository QI E{H| O] A
v o sqQL 2
® Query Methods
¢ deleteBy = A[%5t= HAMEZ 0|88 mno 7t 10 L X2 G| O|Ef ALK

=  MemoRepository QIE{IH| 0| A0 A E =7}
void deleteMemoByMnolLessThan(Long num);

= Test ClassO| HI2E HME F7}
/RS AR QoM 4
@Commit
//2EoHK| L™ o2

@Transactional
@Test

public void testDeleteQueryMethods() {
memoRepository.deleteMemoByMnoLessThan(10L);
}

92



Spring JPA

% JpaRepository 2IE{H O] A
v SQL
® @Query

¢ Spring Data JPAZt M| Sdt= #HE|l HME= A1 & 2
He|gE M3dt7|= 5le”* ZQlo[LE F&el 55 U2 Mot 5t= 8R0=
And, Or S0| AFEE|HA EHY M7} B&

¢ @Queryl| 2= HAMEQ| O] &2310| HMEOS| =718t annotation=
S #st= Ne|7t 7ts

¢ @Query2| value= JPQL(Java Persistence Query Language) = 2-d5t=0 ZiA|
X|st g 2t s

& @QueryE 0| 8d{{A= 7t &
= ZQoHHO|EHE MEXOZ FF
» O|O|HH|0|AQ &= =3t SQL(Native SQL)

= insert, update, delete 2F Z2 select’} Ot DML X 2| - @Modifying 1
20| ArE
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% JpaRepository 2IE{H O] A

v sQL 2

® @Query
& =HAM

K| X2 FH2|= Table CHAIO Entity ClassE O| &3t TableQ| ZH
CH A0 ClassOff Mol HEZ O|83diAM A
15

JPQLL SQLIF AMSES| SALSHY| 20 ZHErSH 7|52 MIAHS)
T2t el ohs Qo HE 7ts

mnoSl AE02 UL 152 @QueryE 01BN NS 1B
Ze w7t &

rr
o

0=

J

@Query("select m from Memo m order by m.mno desc")
List<Memo> getListDesc();

JPQLO[ SQL1t FAFSHR O] &A| SQLUM AE &= 6.:.*—’F—EE JPQLOJIA

SUSHA AHESH=Hl avg(), count(), group by, order by & SQLOIA]

| ) A o
A8 %3 PRES A8E 4 98
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% JpaRepository 2IE{H O] A
v SQL
® @Query
¢ I2i0|H Helg

21,72 9 20| QIHMAE 0| R8)A Tr2t0|E{O] =4S A

OBl A= 12 E AIZ
= @Param= O| &3l 0|52 &3t xxx 2 &0] 0|52 &&%t= Y4
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% JpaRepository 2IE{H O] A
v o sqQL 2
® @Query
& Ofet0[H HiRlE — =5t= A EE MemoRepository QIE{ T O A0f £t

@Transactional

@Modifying

@Query("update Memo m set m.memoText = :memoText where m.mno
= :mno ")

int updateMemoText(@Param("mno”) Long mno, @Param("memoText")
String memoText );

@Transactional

@Modifying

@Query("update Memo m set m.memoText = #{#param.memoText} where
m.mno = #{#param.mno} ")

int updateMemoText(@Param("param") Memo memo );
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% JpaRepository 2IE{H O] A
v o sqQL 2
® @Query
& IO2i0|H HelE - =d5t= HAMEES HAE Sei20M HAE

@Test

public void testUpdateQuery(){
System.out.printin(memoRepository.updateMemoText(11L, "@Query=
o|&gt +=8");
System.out.printin(memoRepository.updateMemoText(Memo.builder().mn
o(12L).memoText("@QueryE O| &3t =&").build()));

97



Spring JPA

% JpaRepository 2IE{H O] A

v SQL
® @Query

¢ ol A2

@QueryE 0|82 M= ¥ E9| countQuery2t= £40] CIO|E 7i+E
Z3|5l= #HelE gt Pageable EFRIC| Ti2t0|HE MESHH &

@Query(value = "select m from Memo m where m.mno > :mno",
countQuery = "select count(m) from Memo m where
m.mno > :mno")
Page<Memo> getListWithQuery(@Param("mno") Long mno, Pageable
pageable);
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% JpaRepository 2IE{H O] A
v SQL
® @Query
¢ Ij0[d X

@Test
public void testSelectQuery(){
Pageable pageable = PageRequest.of(0, 10,
Sort.by("mno").descending());
Page<Memo> page = memoRepository.getListWithQuery(50L,
pageable );
for(Memo memo : page){
System.out.printin(memo);

}
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< JpaRepository QI IO A
v SQL
® @Query
& Object [] 2|H
= FH2 HMES] R0 = Entlty Et 2| OO|HBtE F=5HXA|2F @QueryE

0| Z3ts Z R0l ST WA 0| BHS Object [] © HEfZ
Mexoz 55 75

= JPQLZ 0|83l Al JOINO|L} GROUP BY 52
= XSSt Entity EFR 0] EXYBIHX| b= &
oA 98

| &5t=
|_ EII-7

£ oY

327 A0 0|2
-=0f o

off

0
107
2

rm

O

= Z0| ¥ A CHH Memo
Entity ClassOfl = AlZH 2t E 222 MAH0| g7 20| F71& el F£E0|
gl
=  JPQLY M= CURRENT DATE, CURRENT TIME, CURRENT_TIMESTAMPZ2}
€2 122 SollA SX HIo|HH|o|AQ AlZtE2 #& = =0| Ol
MESIHH Chat €2 HE 2 Vs

@Query(value = "select m.mno, m.memoText, CURRENT_DATE from
Memo m where m.mno > :mno", countQuery = "select count(m)
from Memo m where m.mno > :mno" )

Page<Object[]> getlListWithQueryObject(@Param("mno") Long mno,
Pageable pageable);
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% JpaRepository 2IE{H O] A
v o sqQL 2
® @Query
& Object [] 2|H
= HMEHZXE
@Test
public void testSelectQueryObjectReturn(){
Pageable pageable = PageRequest.of(0, 10,
Sort.by("mno").descending());
Page<Object []> page =
memoRepository.getListWithQueryObject(50L, pageable );
for(Object [] ar : page){
System.out.printin(Arrays.toString(ar));
}
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% JpaRepository 2IE{H O] A
v SQL &Y
® @Query
€ Native SQL
= JPA XHA|Zt G|O|HH|O| A0 SEH 22 30| 7HSOHEf
2|7 = SHA|2F 420 EtM= =8¢ JOIN 712 55 A
O/ + gt MEH Bt Z 20| ALZ
@Query(value = "select * from tbl_memo where mno > 0",
nativeQuery = true)
List<Object[]> getNativeResult();

=  @Query2| nativeQuery &8 4t true2 X|Fst2 Y sSQLE A=

Sk A o
MEE = US

@Test
public void testSelectNativeQuery(){
List<Object []> list = memoRepository.getNativeResult();
for(Object [] ar : list){
System.out.printin(Arrays.toString(ar));

}
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< Oracle 2 HZE
v 2229 o|&Y ol
® build.gradle It 9| dependenciesOi =7}

runtimeOnly 'com.oracle.database jdbc:ojdbc8'
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Spring JPA

< Oracle 2 HZE
v applicationyml| It 22| H|O|E{H|O|A H£ f[X| #HE

spring:
datasource:
#url: jdbc:mariadb://localhost:3306/adam
#driver-class-name: org.mariadb.jdbc.Driver
#username: root
#password: wnddkd

url: jdbc:oracle:thin:@localhost:1521:xe
driver-class-name: oracle.jdbc.driver.OracleDriver
username: system

password: oracle
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MyBatis

< MyBatis AF&
v oIEHY =0l

® build.gradle 2| dependencies 0| =7}
implementation 'org.mybatis.spring.boot:mybatis-spring-boot-starter:3.0.1'
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MyBatis

< MyBatis AH&
v dto I{Z|X|0ff MemoDTO SeiA MM

@ToString

@Getter

@Builder

@AllArgsConstructor

@NoArgsConstructor

public class MemoDTO {
private Long mno;
private String memoText;

}
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< MyBatis AH&
v mybatis.mapper I 7| X|0ff MemoMapper 2E{H 0| A 4
@Repository
public interface MemoMapper {

@Select("select * from tbl_memo")
public List<MemoDTO> listMemo();

}
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MyBatis

< MyBatis AH&

v config I 7| X| O MyBatisConfig 222 44

@Configuration
@EnableTransactionManagement
@MapperScan(basePackages= {"com.kakao.jpa.mybatis.mapper"})
public class MyBatisConfig {
@Bean
public DataSource batisDataSource() {

HikariConfig hikariConfig = new HikariConfig();
hikariConfig.setDriverClassName("org.mariadb.jdbc.Driver");
hikariConfig.setJdbcUrl("jdbc:mariadb://localhost:3306/adam™);
hikariConfig.setUsername("root");

hikariConfig.setPassword("wnddkd");

hikariConfig.setMinimumldle(5);

hikariConfig.setPoolName("springHikariCP");
hikariConfig.addDataSourceProperty("dataSource.cachePrepStmts", "true");
hikariConfig.addDataSourceProperty("dataSource.prepStmtCacheSize", "200");
hikariConfig.addDataSourceProperty("dataSource.prepStmtCacheSqlLimit", "2048");
hikariConfig.addDataSourceProperty("dataSource.useServerPrepStmts", "true");
HikariDataSource dataSource = new HikariDataSource(hikariConfig);

return dataSource;
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< MyBatis AF&
v config I 7| X| O MyBatisConfig 222 44
@Bean

public SqglSessionFactory batisSqglSessionFactory(@Qualifier("batisDataSource")
DataSource batisDataSource, ApplicationContext applicationContext) throws
Exception {

SqlSessionFactoryBean sqlSession = new SqlSessionFactoryBean();

sqlSession.setDataSource(batisDataSource);

return sqlSession.getObject();

}

@Bean

public SglSessionTemplate batisSqlSessionTemplate(SqglSessionFactory
batisSqglSessionFactory) throws Exception {

return new SqlSessionTemplate(batisSqlSessionFactory);

}
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MyBatis

< MyBatis AFZ
v’ MyBatisTest 2220 HAE HMEE THEO{AM =0
@SpringBootTest
public class MyBatisTest {

@Autowired
MemoMapper memoMapper;

@Test
public void testMyBatis(){
System.out.printin(memoMapper);
System.out.printin(memoMapper.listMemo());
}
}
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% Service AE HAE
v service Il 7| X| 0]l Service CIE{I{|O|AE MMHSID IME M

public interface MemoService {
public MemoDTO saveMemo(MemoDTO memoDTO);

}

111



< Service A& HAE
v service 17| X| 0] Servicelmpl EAE M5t HAE 71

@Service

@RequiredArgsConstructor

public class MemoServicelmpl implements MemoService {
private final MemoRepository memoRepository;

@Override
public MemoDTO saveMemo(MemoDTO memoDTO) {
Memo memo =
Memo.builder().memoText(memoDTO.getMemoText()).build();
Memo saveMemo = memoRepository.save(memo);

MemoDTO result =
MemoDTO.builder().mno(saveMemo.getMno()).memoText(saveMemo.getMemoText()).b
uild();

return result;
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% Service AE HAE

v src/test/java CIHE2[0f Service HIAEE fIot 2L E Hd5td HME 1ol & HAE
3
@SpringBootTest
public class ServiceTest {

@Autowired
MemoService memoService;

@Test
public void testSave(){
MemoDTO memoDTO = MemoDTO.builder().memoText("A{H| A
Hl 2 E").build();
MemoDTO result = memoService.saveMemo(memoDTO);
System.out.printin(result);
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< Controller A& HAE
v build.gradle It 2| implementation HO|| gson 20| E2{2[2| 2|EH A7

implementation 'com.google.code.gson:gson:2.9.0'
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% Controller A= HAE
v’ controller T{7| X[ 0] MemoController 22{AE M dstn 2

@RestController
@RequiredArgsConstructor
public class MemoController {
private final MemoService memoService;

@PostMapping("/save")
public ResponseEntity<MemoDTO> saveMemo(@RequestBody MemoDTO
memoDTO){
MemoDTO result = memoService.saveMemo(memoDTO);
return ResponseEntity.status(HttpStatus.OK).body(result);

115



% Controller A= HAE

v src/test/java CIHIE 2|0 Controller HIAEE st EaAE MHstD HME o =
HAE 2

@WebMvcTest(MemoController.class)
public class ControllerTest {
@Autowired
private MockMvc mockMvc;

//ControllerOf| Al &0 U= Bean Z4K|0| CHSH Mock FENQ| 2N E HMHdlE
@MockBean
MemoService memoService;
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% Controller A= HAE

v src/test/java CIHIE 2|0 Controller HIAEE st EaAE MHstD HME o =
HAE 2

@Test
void createMemoTest() throws Exception {
MemoDTO memoDTO = MemoDTO.builder()
.memoText("Controller H|AE"

Jbuild();

Gson gson = new Gson();
String content = gson.toJson(memoDTO);

mockMvc.perform(
post("/save")
.content(content)
.contentType(MediaType. APPLICATION_JSON))
.andExpect(status().isOk())
.andDo(print());
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< build.gradle Tt 0| Mongo DB 2|&Ed 7t

implementation 'org.springframework.boot:spring-boot-starter-data-mongodb'
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Mongo DB

< applicationym| It M43t 0 HO|EH|O|A HE HE &

spring:
data:
mongodb:
host: localhost
port: 27017
database: adam
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Mongo DB

< Entity 22li2 4°d — domain.Board

import org.springframework.data.annotation.ld;
import org.springframework.data.mongodb.core.mapping.Document;

import lombok.Data;

@Data
@Document(collection = "board")
public class Board {

@Id

private String _id;
private String title;
private String content;
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% Repository QIE{I{|0|A 44 — persistence.BoardRepositor
p ry P P y

import org.springframework.data.mongodb.repository.MongoRepository;

public interface BoardRepository extends MongoRepository<Board, String>{

}
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Mongo

% DTO 22 MY - dto.BoardDTO

import lombok.Data;

@Data

public class BoardDTO {
private String title;
private String content;

public Board toEntity() {
Board board = new Board();
board.setTitle(title);
board.setContent(content);
return board;
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% Controller Eef{A M — controller.BoardController

import java.util.List;

import org.springframework.web.bind.annotation.DeleteMapping;
import org.springframework.web.bind.annotation.GetMapping;
import org.springframework.web.bind.annotation.PathVariable;
import org.springframework.web.bind.annotation.PostMapping;
import org.springframework.web.bind.annotation.PutMapping;
import org.springframework.web.bind.annotation.RequestBody;
import org.springframework.web.bind.annotation.RestController;

import lombok.RequiredArgsConstructor;
@RequiredArgsConstructor // DI

@RestController // HIO|Ef 2[& A H
public class BoardController {

// DI
private final BoardRepository boardRepository;
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% Controller 222 MM — controller.BoardController

@PutMapping("board/{id}")
public void update(@RequestBody BoardDTO dto, @PathVariable String id) {

Board board = dto.toEntity();
board.set_id(id); // save&t+£ &= OfO|C|H = TIC}.

boardRepository.save(board);

}

@DeleteMapping("board/{id}")
public int deleteByld(@PathVariable String id) {

boardRepository.deleteByld(id); // LHEH 2 2 HIME|CHIF 27 Exception 2

return 1; // 1 : 8&, -1 A1

}

@GetMapping("/board/{id}")
public Board findByld(@PathVariable String id) {
return boardRepository.findByld(id).get();

}
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% Controller 222 MM — controller.BoardController

}

@GetMapping("/board")
publlc List<Board> findAll() { // 2|12 JavaObjectZ S}H AZE L{EXOZ JSONSZ
A= WS} sj=C}.
return boardRepository.findAll();
}

@PostMapping("/board")
public Board save(@RequestBody BoardDTO dto) { // {"title™:"X|=3","content™:"Li-&3"}
Board boardEntity = boardRepository.save(dto.toEntity());

return boardEntity; // MessageConverter 2 -> AtHIQ EHH| 1S Json HEtS|A ST

}
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Mongo DB

% POSTMAN &2 0|83l HAE
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% Redis A2

v' build.gradle Tt 0| 2|Ed 47
implementation 'org.springframework.boot:spring-boot-starter-data-redis'
v application.yml It 20 redis 5 AH 27

spring:
redis:
lettuce:
pool:
max-active: 5 # poolOf &&E = U=
A

min-idle: 2

host: localhost
port: 6379
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% Redis A2
v redis 8% M

A
IEIT

spring.redis.database
=

spring.redis.host

spring.redis.password

spring.redis.pool.max-active
S42 53 2R3

spring.redis.pool.max-idle
S Heh

spring.redis.pool.max-wait

localhost

8

-1

2 AP 2O AlZE (ERel 22N

spring.redis.pool.min-idle
(%42 moF 2 %)

spring.redis.port
spring.redis.sentinel.master
spring.redis.sentinel.nodes
spring.redis.timeout

0

6379

A HEZ| O AHEE|= H|O[E H| O] £

HCA A SAE
A cjA AE 229 A
pool0fl ZEHE 4 A HHM A4

L

pool2| "idle" A X[ (4= ot H

pool0] BISHS f of 2] ' T, 71
S SR KLEY
g

O A Zt2|StE idle HE MOl XA

—

e

HC|A MB ZE
oA M O|&
S B (S0 = 5)
7{4 M Ef Q02 (5t L2|MAE)
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% Redis A2
v Redis M EEHﬁ AH AL O XFAH

=0 = oo X 1o

@Configuration
@EnableRedisRepositories
@RequiredArgsConstructor
public class RedisConfig {

private final RedisProperties redisProperties;

@Bean
public RedisConnectionFactory redisConnectionFactory() {

return new LettuceConnectionFactory(redisProperties.getHost(),
redisProperties.getPort());

}

@Bean

public RedisTemplate<String, Object> redisTemplate() {
RedisTemplate<String, Object> redisTemplate = new RedisTemplate<>();
redisTemplate.setConnectionFactory(redisConnectionFactory());
redisTemplate.setKeySerializer(new StringRedisSerializer());
redisTemplate.setValueSerializer(new StringRedisSerializer());
return redisTemplate;
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% Redis A2

v Redis 29d a2 49 & &9

® RedisConnectionFactory 2/H 0| AE &3l LettuceConnectionFactoryE 44 5}H0]
Hbot

® setKeySerializer, setValueSerializer 2°88|F = O| 3= RedisTemplateE AMEg U}
Spring - Redis 7t H|O|E{ 2| &3}, 2| &t Al AFESt= 2A{0[ JDK 2 &3} B4{0]7
20 SEHol= 2X7F i T redis-clig Sl & HO|HE E2{1 ¢ I Yot=

o
=
= Qe gQHz L7 H2o ¥E82 &3

® RedisPropertiesE S5l Al propertiesOfl X3t host, portE 7HA| 10 QFA AHZA
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% Redis A2
v’ Controller 222 =1 HAE

@RestController
@RequiredArgsConstructor
public class RedisController {
private final RedisTemplate<String, String> redisTemplate;

@PostMapping("/redisTest")

public ResponseEntity<?> addRedisKey() {
System.out.printin(redisTemplate);
ValueOperations<String, String> vop = redisTemplate.opsForValue();
vop.set("yellow", "banana");
vop.set("red", "apple");
vop.set("green”, "watermelon");
return new ResponseEntity < >(HttpStatus.CREATED);

}

@GetMapping("/redisTest/{key}")

public ResponseEntity<?> getRedisKey(@PathVariable String key) {
ValueOperations<String, String> vop = redisTemplate.opsForValue();
String value = vop.get(key);
return new ResponseEntity <>(value, HttpStatus.OK);

}
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% Redis A2
v Controller 222 £ tt=11 HAE

GET v http://localhost/redisTest/yellow

Params Authorization Headers (8) Body o Pre-request Script Tests
none form-data x-www-form-urlencoded @ raw binary
1 i3

Body Cookies Headers (5) Test Results

Pretty Raw Preview Visualize Text v =

1  banana

redis:6379> get
"banana"

Settings

GraphQL JSON v

Cookies

Beautify

T

@ 2000k 7ms 169B Save Response v

© Q

"wvellow"
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% Redis A2
v EFZ MY

String refreshToken = jwtTokenProvider.createRefreshToken();

ValueOperations<String, String> valueOperations = redisTemplate.opsForValue();
valueOperations.set(rRTKey + user.getldx(), refreshToken);

log.info("redis RT : {}", valueOperations.get(rRTKey + user.getldx()));

® Service AZ0A AL SRR RedisTemplates MK T YA 02 RIS ALE

e TZMEQYA 2192 A| RefreshTokenS cache AJ|EHH QI RedisOf| A &g 22
AHESER A, 'rRTKey'2t= 242 2 H 2|10 72 String 4k
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% Redis A2
v AtE {20 OE HME

® opsForValue StringsE & Al Serialize / Deserialize
® opsForlList ListE =l Al Serialize / Deserialize

® opsForSet Set2 &l A Serialize / Deserialize

® opsForZSet ZSet2 & A Serialize / Deserialize

® opsForHash HashE & | Serialize / Deserialize
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& | MHE
v DTO 222 MM - dto.Member

@Getter

@Setter
@RedisHash("member")
public class Member {

@Id

private String id;
private String name;
private int age;

public Member(String name, int age) {

this.name = name;
this.age = age;

® RedisE Edl &Y Member Class

® @RedisHash O{'H|O|Z Sl 278t 2f2 Redis2| key &t prefix2 ALE
o @Id O{HO| M2 JPAR STt &3 +=HS=0 memberiid} 2| ?/X|0f| AtS2 2

generate 240| CH =
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v' Repository QIEH 0| ‘M4 — persistence.MemberRedisRepository

public interface MemberRedisRepository extends CrudRepository<Member, String> {
}
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v' Service EefA M — service.MemberService

@RequiredArgsConstructor
@Service
public class MemberService {

private final MemberRedisRepository memberRedisRepository;

public void addMember() {
Member member = new Member("jan", 99);
memberRedisRepository.save(member);

}
}
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private final MemberService memberService;

@GetMapping("/addmember")

public ResponseEntity<?> addMember() {
memberService.addMember();
return new ResponseEntity<>("success", HttpStatus.OK);
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http://localhost/addmember

GET v http://localhost/addmember

Params Authorization Headers (8) Body @ Pre-request Script

none form-data x-www-form-urlencoded @& raw binary
1 2k

Body Cookies Headers (5) Test Results

Pretty Raw Preview Visualize Text v =

1  success

Tests Settings

&) save s B

Cookies

GraphQL JSON v Beautify

T

® 2000K 298ms 170B  Save Response v

O Q
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lredis:6379> keys x ]
1) "name"
2) ukeysu
3) "member"
4) "green"
5) "keyl"
6) "member:0c0f8007-00T4—-4a28-8a0e—-02c06615e376"
7) ukeyu
8) uredu
9) ngn

1 10) "yellow"

11) "key3"

12) "key2"

13) llbll

[redis:6379> hgetall member:0c0f8007-00f4-4a28-8a0e—-02c06615e376 ]
1) "_class"
2) "com.adamsoft.jpa.dto.Member"

3) uageu

4) II99II

5) llidll

6) "0c0f8007-00f4—4a28-8ake—02c06615e376"

7) "name"

q8) ujanu

= redis:6379> [l
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