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drop table if exists member CASCADE;
create table member
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id bigint generated by default as identity,
name varchar(255),
primary key (id)
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implementation 'org.springframework.boot:spring-boot-starter-jdbc'
runtimeOnly 'com.h2database:h2’
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resources/application.properties

spring.datasource.url=jdbc:h2:tcp://localhost/~/test
spring.datasource.driver-class-name=org.h2.Driver
spring.datasource.username=sa
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package hello.hellospring.repository;

import hello.hellospring.domain.Member;
import org.springframework.jdbc.datasource.DataSourceUtils;

import javax.sql.DataSource;
import java.sql.¥*;

import java.util.ArraylList;
import java.util.lList;
import java.util.Optional;
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public class JdbcMemberRepository implements MemberRepository {

private final DataSource dataSource;

public JdbcMemberRepository(DataSource dataSource) {
this.dataSource = dataSource;

@0verride
public Member save(Member member) {
String sql = "insert into member(name) values(?)";

Connection conn = null;
PreparedStatement pstmt = null;
ResultSet rs = null;

try {
conn = getConnection();
pstmt = conn.prepareStatement(sql, Statement.RETURN_GENERATED_KEYS);

pstmt.setString(1, member.getName());

pstmt.executeUpdate();
rs = pstmt.getGeneratedKeys();

if (rs.next()) {
member.setId(rs.getlLong(1));
} else {
throw new SQLException("id =3 &mi");
}
return member;
} catch (Exception e) {
throw new IllegalStateException(e);
} finally {
close(conn, pstmt, rs);

@0verride
public Optional<Member> findById(Long id) {
String sql = "select * from member where id = ?";

Connection conn = null;



PreparedStatement pstmt = null;
ResultSet rs = null;

try {
conn = getConnection();

pstmt = conn.prepareStatement(sql);
pstmt.setlLong(1, id);

rs = pstmt.executeQuery();

if(rs.next()) {
Member member = new Member();
member.setId(rs.getLong("id"));
member.setName(rs.getString("name"));
return Optional.of(member);

} else {
return Optional.empty();

} catch (Exception e) {

throw new IllegalStateException(e);
} finally {

close(conn, pstmt, rs);

}
}
@Override
public List<Member> findAll() {
String sql = "select * from member";

Connection conn = null;
PreparedStatement pstmt = null;
ResultSet rs = null;

try {
conn = getConnection();
pstmt = conn.prepareStatement(sql);

rs = pstmt.executeQuery();

List<Member> members = new Arraylist<>();
while(rs.next()) {



Member member = new Member();
member.setId(rs.getLong("id"));
member .setName(rs.getString("name"));
members.add(member) ;

return members;
} catch (Exception e) {

throw new IllegalStateException(e);
} finally {

close(conn, pstmt, rs);

@0verride
public Optional<Member> findByName(String name) {
String sql = "select * from member where name = ?";

Connection conn = null;
PreparedStatement pstmt = null;
ResultSet rs = null;

try {
conn = getConnection();
pstmt = conn.prepareStatement(sql);
pstmt.setString(1, name);

rs = pstmt.executeQuery();

if(rs.next()) {
Member member = new Member();
member.setId(rs.getlLong("id"));
member .setName(rs.getString("name"));
return Optional.of(member) ;

return Optional.empty();
} catch (Exception e) {

throw new IllegalStateException(e);
} finally {

close(conn, pstmt, rs);



private Connection getConnection() {
return DataSourceUtils.getConnection(dataSource);

private void close(Connection conn, PreparedStatement pstmt, ResultSet rs) {
try {
if (rs !'= null) {
rs.close();
}
} catch (SQLException e) {
e.printStackTrace();
}
try {
if (pstmt != null) {
pstmt.close();

}
} catch (SQLException e) {
e.printStackTrace();

}
try {
if (conn !'= null) {
close(conn);
}

} catch (SQLException e) {
e.printStackTrace();

private void close(Connection conn) throws SQLException {
DataSourceUtils.releaseConnection(conn, dataSource);
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package hello.hellospring;

import hello.hellospring.repository.JdbcMemberRepository;

import hello.hellospring.repository.JdbcTemplateMemberRepository;
import hello.hellospring.repository.MemberRepository;

import hello.hellospring.repository.MemoryMemberRepository;



import hello.hellospring.service.MemberService;
import org.springframework.context.annotation.Bean;
import org.springframework.context.annotation.Configuration;

import javax.sql.DataSource;

@Configuration
public class SpringConfig {

private final DataSource dataSource;

public SpringConfig(DataSource dataSource) {
this.dataSource = dataSource;

@Bean
public MemberService memberService() {

return new MemberService(memberRepository());

@Bean
public MemberRepository memberRepository() {
// return new MemoryMemberRepository();
return new JdbcMemberRepository(dataSource);
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package hello.hellospring.service;

import
import
import
import
import

import

import
import
import

hello.hellospring.domain.Member;
hello.hellospring.repository.MemberRepository;

org.junit.jupiter.api.Test;

static org.assertj.core.api.Assertions.assertThat;

5t MEEL.

org.springframework.beans.factory.annotation.Autowired;
org.springframework.boot.test.context.SpringBootTest;
org.springframework.transaction.annotation.Transactional;

static org.junit.jupiter.api.Assertions.assertEquals;

static org.junit.jupiter.api.Assertions.assertThrows;

@SpringBootTest

@Transactional

class MemberServiceIntegrationTest {

@Autowired MemberService memberService;

@Autowired MemberRepository memberRepository;

@Test
public void &l@7I() throws Exception {

//Given
Member member = new Member();
member .setName("hello");

//When

Long saveld = memberService.join(member);



//Then
Member findMember = memberRepository.findById(saveld).get();
assertEquals(member.getName(), findMember.getName());

@Test

public void &=_3I&_0I2|() throws Exception {
//Given
Member member1 = new Member();

member1.setName("spring");

Member member2 = new Member();

member2.setName("spring");

//When

memberService.join(member1);

IllegalStateException e = assertThrows(IllegalStateException.class,
() -> memberService.join(member2));//0|2|7} ZHSHOF SHCH,

assertThat(e.getMessage()).isEqualTo("0|0] X5t SIHYLICE. ") ;

e @SpringBootTest: AZZ! ZH|0|L{Q} HAES ghH| ARSIt
e @Transactional: EAE #|0|A0] O] Of.E[O|MO| QO™ HAE A|Z} Mof| ESHAMM S A| =5t |
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package hello.hellospring.repository;



import
import
import
import

import

import
import
import
import
import
import

import

public

hello.hellospring.domain.Member;

org.
org.
org.
org.

javax.sql.DataSource;

java.
java.
java.
java.
java.

java

sql.ResultSet;
sql.SQLException
util.HashMap;
util.List;
util.Map;
.util.Optional;

1

springframework.jdbc.core.JdbcTemplate;

springframework. jdbc.core.RowMapper;
springframework.jdbc.core.namedparam.MapSqlParameterSource;
springframework.jdbc.core.simple.SimpleJdbcInsert;

class JdbcTemplateMemberRepository implements MemberRepository {

private final JdbcTemplate jdbcTemplate;

public JdbcTemplateMemberRepository(DataSource dataSource) {

jdbcTemplate = new JdbcTemplate(dataSource);

@Override

public Member save(Member member) {

SimpleJdbcInsert jdbcInsert = new SimpleJdbcInsert(jdbcTemplate);

jdbcInsert.withTableName("member").usingGeneratedKeyColumns("id");

Map<String, Object> parameters = new HashMap<>();

parameters.put("name", member.getName());

Number key = jdbcInsert.executeAndReturnKey(new

MapSqlParameterSource(parameters));

member .setId(key.longValue());

return member;

@Override

public Optional<Member> findById(Long id) {

List<Member> result

= ?", memberRowMapper(), id);

jdbcTemplate.query("select * from member where

return result.stream().findAny();

id



@0verride
public List<Member> findAll() {

return jdbcTemplate.query("select * from member", memberRowMapper());

@Override
public Optional<Member> findByName(String name) {
List<Member> result = jdbcTemplate.query("select * from member where
name = ?", memberRowMapper(), name);
return result.stream().findAny();

private RowMapper<Member> memberRowMapper() {
return (rs, rowNum) -> {
Member member = new Member();
member .setId(rs.getlLong("id"));
member .setName(rs.getString("name"));
return member;

JdbcTemplateS A8 S A MH MY

package hello.hellospring;

import hello.hellospring.repository.JdbcMemberRepository;

import hello.hellospring.repository.JdbcTemplateMemberRepository;
import hello.hellospring.repository.MemberRepository;

import hello.hellospring.repository.MemoryMemberRepository;
import hello.hellospring.service.MemberService;

import org.springframework.context.annotation.Bean;

import org.springframework.context.annotation.Configuration;

import javax.sql.DataSource;

@Configuration
public class SpringConfig {

private final DataSource dataSource;



public SpringConfig(DataSource dataSource) {
this.dataSource = dataSource;

@Bean
public MemberService memberService() {

return new MemberService(memberRepository());

@Bean
public MemberRepository memberRepository() {
// return new MemoryMemberRepository();
// return new JdbcMemberRepository(dataSource);

return new JdbcTemplateMemberRepository(dataSource);
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build.gradle m20]l JPA, h2 HIO[E{H[0] A 2 202212 I}

dependencies {
implementation 'org.springframework.boot:spring-boot-starter-thymeleaf"’
implementation 'org.springframework.boot:spring-boot-starter-web'

// implementation 'org.springframework.boot:spring-boot-starter-jdbc’
implementation 'org.springframework.boot:spring-boot-starter-data-jpa’
runtimeOnly 'com.h2database:h2’
testImplementation('org.springframework.boot:spring-boot-starter-test') {

exclude group: 'org.junit.vintage', module: 'junit-vintage-engine'

spring-boot-starter-data-jpa & HE0| jdbc 2 2t0|E2{2|E Z&tStCt, M2t jdbce MAsHE EICt
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resources/application.properties

spring.datasource.url=jdbc:h2:tcp://localhost/~/test
spring.datasource.driver-class-name=org.h2.Driver
spring.datasource.username=sa

spring.jpa.show-sql=true
spring.jpa.hibernate.ddl-auto=none

I Foi: ATRIHE 2 A2EE= spring.datasource.username=sa S & F7I5|F0{0f StCt OHX|

o show-sql: JPAZ} M dst= SQLE S={SHCt.
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package hello.hellospring.domain;

import javax.persistence.Entity;

import javax.persistence.GeneratedValue;
import javax.persistence.GenerationType;
import javax.persistence.Id;

@Entity
public class Member {

@Id @GeneratedValue(strategy = GenerationType.IDENTITY)
private Long id;

private String name;

public Long getId() {

return id;

public void setId(Long id) {
this.id = id;

public String getName() {

o 715
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return name;

public void setName(String name) {
this.name = name;
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package hello.hellospring.repository;

import hello.hellospring.domain.Member;

import javax.persistence.EntityManager;
import java.util.List;
import java.util.Optional;

public class JpaMemberRepository implements MemberRepository {

private final EntityManager em;

public JpaMemberRepository(EntityManager em) {
this.em = em;

public Member save(Member member) {
em.persist(member);
return member;

public Optional<Member> findById(Long id) {
Member member = em.find(Member.class, id);
return Optional.ofNullable(member);

public List<Member> findAll() {
return em.createQuery("select m from Member m", Member.class)
.getResultlList();



public Optional<Member> findByName(String name) {
List<Member> result = em.createQuery("select m from Member m where
m.name = :name", Member.class)
.setParameter("name", name)
.getResultlList();
return result.stream().findAny();
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import org.springframework.transaction.annotation.Transactional

@Transactional
public class MemberService {}

e org.springframework.transaction.annotation.Transactional £ AM&3S}At
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package hello.hellospring;

import hello.hellospring.repository.*;

import hello.hellospring.service.MemberService;

import org.springframework.context.annotation.Bean;

import org.springframework.context.annotation.Configuration;

import javax.persistence.EntityManager;

import javax.sql.DataSource;

@Configuration
public class SpringConfig {

private final DataSource dataSource;

private final EntityManager em;

public SpringConfig(DataSource dataSource, EntityManager em) {

this.dataSource = dataSource;



this.em = em;

@Bean
public MemberService memberService() {
return new MemberService(memberRepository());

@Bean
public MemberRepository memberRepository() {

// return new MemoryMemberRepository();
// return new JdbcMemberRepository(dataSource);
// return new JdbcTemplateMemberRepository(dataSource);

return new JpaMemberRepository(em);
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https://www.inflearn.com/course/ORM-JPA-Basic
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package hello.hellospring.repository;

import hello.hellospring.domain.Member;
import org.springframework.data.jpa.repository.JpaRepository;

import java.util.Optional;

public interface SpringDataJpaMemberRepository extends JpaRepository<Member,

Long>, MemberRepository {

Optional<Member> findByName(String name) ;

AT ClO[E] JPA 8|2 2| EX|ERE ABSHES ATY MY WY

package hello.hellospring;

import hello.hellospring.repository.*;

import hello.hellospring.service.MemberService;

import org.springframework.context.annotation.Bean;

import org.springframework.context.annotation.Configuration;

@Configuration

public class SpringConfig {
private final MemberRepository memberRepository;
public SpringConfig(MemberRepository memberRepository) {

this.memberRepository = memberRepository;

@Bean
public MemberService memberService() {

return new MemberService(memberRepository);
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{{Interface))
Repository

{{Interface))
CrudRepository

save(S) : S
findOne(ID) : T
exists(ID) : boolean

count() : long
delete(T)

A\

{{Interface))
PagingAndSortingRepository

findAll(Sort) : Iterable(T)
findAll(Pageable) : Page{T)

A0 HO[E JPA

{{Interface))
JpaRepository

findAIll() : List{T)
findAll(Sort) : List(T)
findAll(IterableID)) : List{T)
save(lterable(S)) : List{S)
flush()

saveAndFlush(T) : T
deletelnBatch(lterable{T))
deleteAlllnBatch()
getOne(ID) : T
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