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Springl¥. Java CIVR—TSAXIL—RDT7 V5= a3 2 BRIZHDRHARD
HBITL—LT—DID—DTT, Java7 TV =3V ORFICEENRAI VT SANIOF
vHR—bERHLET, TDTOY TIE. SpringBoot. T —XEIE, RESTful h —E X DIEE,
Rirda—1)>J, AL, FLTSpring Advice APl D LK S HEERBEBER L. Spring LA X
TLOSEIFHAEZ AN—LET,

Spring Boot 7L —L7—%

Spring Boot DI&a#J5  SpringBoot I&. X AZ > R 7O Y TABRIEICXIG L 7= Spring R— XD 7
TVr— a3 EBRICERTESELSICLET, Spring 7Sy b7 x—LEH—KRN—FT«
DZATIVICRHLT—EDRBEZRSE. R/NEOHRETHDONDZLDICHRFTINTVET,

- $IRASERTE: £9°. SpringInitializr Z A L TH L L) SpringBoot 7O U b ZERK L £ 7
Spring Web. Spring Data JPA. Spring Boot Actuator 7 &'\ HEBRMEFREIREEIRTIT £,

« 7JT—23 Y eSpringBootApplication DK DBEELRT / T—2 3 VICDWVWTEUVF
o @Configuration. @EnableAutoConfiguration. @ComponentScan zHRAEDELD
DT,

o $8HiAFHH—J\—: Spring Boot |F. Tomcat. Jetty. F7zld Undertow 7% & DFEAIA AT — /N
—ZFEALTT7 IV r—2a3 2795 AHYT—N—ICWAR T 7 ILzF O+
TRIBEIEHD FE A

REFEEA KEFMFEA (Dependency Injection, B&L T DI) &, Spring DX E R BFREATY, C
NICED. BREERIVR—Y FOEREARIEEICAD . O—RALKDEDa—I)LlkETh. TX
EOBRZICHED XD,

« @Autowired: CD 7/ T— a Vi, KEBRZEBFINIIFATIOHICERINE T, O
VARZUR TR XV Y RICEBRTEEXY, Spring DEKEMFEABBEICK D #
HIT2E—HEFNICERIN. HRICOE—VIEATNET,



Z1—ILRA>> U 3> DA “java @Component public class UserService {

QAutowired

private UserRepository userRepository;

/I EZRIAXY YR

}K(‘

AYVANZORA>TD UL 3 >DF): “java @Component public class UserService {
private final UserRepository userRepository;

T java
Q@Autowired
public UserService(UserRepository userRepository) {

this.userRepository = userRepository;

/] ESRIAXYV R
}

XYy RT3 >DA : “java @Component public class UserService {
private UserRepository userRepository;

“T T java
Q@Autowired
public void setUserRepository(UserRepository userRepository) {

this.userRepository = userRepository;

/] ESRIXYV R
}

« @Component, @Service, @Repository: 415 (& eComponent 77/ T—3 3 V D4FHIL T, 7
Z ZAH Spring D Bean THB & ZRIEDICFERINE T, £few 7/ 7—> a3 hd
TN S ANEDRENZRI-ITHhDE M LTHEELE T,



- @Component: CHUd. Spring MBI T B3ERD IV R—R> MIX T 2AENBRT
LARATTY, FEDYU S RX%Z SpringD bean E LTY—V§R1HDICERTEX
ED
.

@Component

public class EmailValidator {

public boolean isValid(String email) {
// BEEAS Y &

return true;

}

« @Service: CD T/ T—3 3 Il eComponent DFFFRIL THHD. VFXZEH—ERLLTY
—JFBRHICFERINE T, BE. EDXRAOADYIZRETEZIT—EIXBTHERAIN
¥9,

f5ll: ““java @Service public class UserService {

Q@Autowired

private UserRepository userRepository;

public User findUserById(Long id) {

return userRepository.findById(id).orElse(null);

« @Repository: CD 7/ T—3>% eComponent DIFFFHFKILTT, CDT7/T—>avidk. 7
SAWA T 7 FOREFE. BUF. 1ER. BH. HIRIBEOXAZILEZRHETZ %
RITEDICFERINE T, £/, KE{bLHISNZ Spring D DataAccessException P& IZZ#: L
£95,

B
ORepository

public interface UserRepository extends JpaRepository<User, Long> {
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o077/ T—3>ldl Spring DEREZ L DFHAR T SERICL. Spring 7L—LT—OH
BERZE—VREOKEFEEZREEEL. BHEIZDICRIBET,

Spring TDAIARVE SpringDARY CXAZIALZFEARTRE. PV I5—3 ARV K
ZERL. TNSEZYIZVITBZENTEET,

e DARLA N : ApplicationEvent ZILFR L THR R LARNY b EERL £9, FIZIS:

public class MyCustomEvent extends ApplicationEvent {

private String message;

public MyCustomEvent(Object source, String message) {
super (source) ;

this.message = message;

C D O— Ri&. MyCustomEvent EWDHARLANY NI ZADAVA IR ZEELTVE
To COOAVRA T U RIE. source & message £ LVD 2 DDF | ZZITEID . source ZFRI T X
DAVARTIRIZEL. message &1 VARV ABRICKREL T,

public String getMessage() {

return message;

cANRYPEDURF— ARV NZWIEYT B 78 I cEventListener & B 3 5 H\
ApplicationListener ZRELFT, AR

@Component

public class MyEventListener {

Q@EventListener
public void handleMyCustomEvent (MyCustomEvent event) {
System.out.println("Spring D ARX LA N2 k% ZELELT - " + event.getMessage());

o IR bDHIT: ApplicationEventPublisher ZEAL TARY M ZHITLET, HAIZIFL !



@Component

public class MyEventPublisher {

Q@Autowired

private ApplicationEventPublisher applicationEventPublisher;

public void publishCustomEvent(final String message) {
System.out.println(" AR LANRY FZHITLET, M);
MyCustomEvent customEvent = new MyCustomEvent(this, message);

applicationEventPublisher.publishEvent(customEvent);

Spring 2> e 7 — 2 EIR
Spring Data JDBC Spring Data JDBC &, &> 7L TR IDBC 7/ Xz L £ 7,

« IR KU CRUDBREZEITITBTCOD IR M) ZERLE T, HIXIE:

public interface UserRepository extends CrudRepository<User, Long> {

}
e VI V:eQuery 7/ T— a3 EFRALTAHRZLI IV ZEERZLE T, AIXII:

@Query ("SELECT * FROM users WHERE username = :username"

User findByUsername(String username);

Spring Data JPA Spring Data JPA (&, Java Persistence APl (JPA) ZfEFEL T L—> 3 F LT —
ANR—RLDPOED BRI T BHDDTL—LT—U T, SpringData JPA I, JART ~1
HRbZREL. ARENT X7V ABZBEICERETETZLSICLET, ChUSEDL R
A5—FL—brI—FRZHIBL. T—EZR—BEZLDERMIITS EHNTEET,

M{TFI&. SpringData JPAZFERAL TEAEARI>V T T EURI NI ZEERT ZHITI,

import javax.persistence.Entity;
import javax.persistence.GeneratedValue;
import javax.persistence.GenerationType;

import javax.persistence.Id;



@Entity
public class User {
QId
OGeneratedValue(strategy = GenerationType.AUTO)
private Long id;
private String name;

private String email;

// Getters and Setters

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

public interface UserRepository extends JpaRepository<User, Long> {

User findByEmail(String email);

C DB TIE. User TV T « T« & UserRepository T VX —TJ 1 —XAZE&HLTWVWX T,
UserRepository |d& JpaRepository ZiR L THED. findByEmail XV w K ZIRMELTWVWE T,
SpringData JPA . CDXYV v ROEREZEHBWICER L. IBESNIX—IILT7 FLXIZEDWV
TaA—H-ZRELFXT,

SpringData JPARfEFT B T T—ER— AR HEICKREL. FFHEOEVWI—REE
CTENTEET,

Spring Data JPA (&, JPAR—XDYURI MU ZBHEICEETITBLDICLFT,

s IVTATARYE Y  Entity EFEB L TCIVTA4 T4 %2 EHEL. T—ER—XT—T
iy EYILET, HIZIE:

@Entity
public class User {
eId
OGeneratedValue(strategy = GenerationType.IDENTITY)
private Long id;
private String username;

private String password;



}

« R M1): JpaRepository ZILARL CURS R AR —T 1 —X%=EH L X T, FIXIE :

public interface UserRepository extends JpaRepository<User, Long> {

}

e DT XY YR T—AR—ABRELXZERTITZLHICIVIVXY v REFRALE T, HlX
IX:

List<User> findByUsername(String username);

Spring Data Redis Spring Data Redis |&. Redis R—XDTF—RXT7 I ADHDA>VTZ R+
SUFvERHLET,

« RedisTemplate: Redis & X DEXD T B 78| RedisTemplate ZfEFAL £9, HXIL

Q@Autowired

private RedisTemplate<String, Object> redisTemplate;

public void save(String key, Object value) {

redisTemplate.opsForValue() .set(key, value);

CDOXY Y RIFIBESINI-F—EZ Redis ICRIFET B7-HDHD T Y oredisTemplate. opsForValue () . set (key
value) ZfEA L T, Redis DF—CEZHREL TVET,

public Object find(String key) {

return redisTemplate.opsForValue() .get(key);

« DRI b 1): eRepository Z A L TRedis UJIRT MU ZIERLLE T, fl :

ORepository
public interface RedisRepository extends CrudRepository<RedisEntity, String> {
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FS2Y0a3> 8 DAOYE—=F Springld. FSIH I3 VEBEDAO (T—X2TIEX
T b)) OFR—bZBHEHRLLET,

« FSIUH O IVEIE: FS YOI IV EEIEYT B7-®IC oTransactional ZFERAL X9,
Bl 2 (3

O@Transactional
public void saveUser(User user) {
userRepository.save(user) ;

}
« DAONA—2: kbt OAS v I % DBt T 2 T-DICDAONZ—>ERELE T, HIzIE:

public class UserDao {
OAutowired

private JdbcTemplate jdbcTemplate;

public User findById(Long id) {
return jdbcTemplate.queryForObject ("SELECT * FROM users WHERE id = 7", new Object[]{id}, new UserRo

#### JDBC L ORM
Springld. JDBCHKUORM (A Tz R L—>3FILYvEYY) ICRTIEENBRYR— b ERHELTVET,

- JdbcTemplate: ~JdbcTemplate Zf#f L CIDBCERIEZERILL £9, fl:
T java
QAutowired

private JdbcTemplate jdbcTemplate;

public List<User> findA11() {

return jdbcTemplate.query("SELECT * FROM users", new UserRowMapper());

« Hibernate: Spring £i& L CTORM HR— b ZiRMEL X9, FAIZIF :

CEntity
public class User {

@Id



OGeneratedValue(strategy = GenerationType.IDENTITY)
private Long id;

private String username;

private String password;

// getters and setters

RESTful H—E X DI#EE
SpringRESTZ 517 b Springld. RESTul 54 7> M= BEICEBETESLSICLET,

« RestTemplate: HTTP ) J T X b Z{T 5 78 IC RestTemplate Z{FRAL £, fl :

@Autowired

private RestTemplate restTemplate;

public String getUserInfo(String userId) {

return restTemplate.getForObject("https://api.example.com/users/" + userId, String.class);

« WebClient: 37Oy x> T VI TR MIIZ) 7O T« T vebClient ZEAL T, HlZ
IX:

Q@Autowired

private WebClient.Builder webClientBuilder;

public Mono<String> getUserInfo(String userId) {
return webClientBuilder.build()
.get )
.uri("https://api.example.com/users/" + userId)
.retrieve()

.bodyToMono (String.class) ;

COOA—FRiF. FEBESNI—F—IDICEDVT, AEPAPIDS I —HF—1BHREZWNET 378
DAY W KT, webClientBuilder ZfEA L THTTPGET U VIR b EZEEL. LARV A%
Mono<String> ELTGRLET,
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FeignClient FeignClient &, Spring Cloud TIRItETNBZ3EZFEDRESTIV S 17>V TY, Th
ZERATZET HTTPU IR M ZEEICERL. MO0 —EXRC@EEFETZ LN
TEE Y, FeignClientid. 1 > F—T7 T —RICT ./ T—> 3% T3 751FT. RESTAPI DD}
HLZzHREL. - RFZBRICEDOIELHNTEEFT,

BAUFI&. FeignClient DEARNLERMTT

QFeignClient(name = "example-service", url = "http://localhost:8080")

public interface ExampleServiceClient {

Q@GetMapping("/api/resource")

ResponseEntity<String> getResource();

C DHITIE ExampleServiceClient AR =T — AN example-service WS EFIDOT—E
ALBETRDDFign 7 747V FELTEEINTWVWETY, eGetMapping 7/ T —
I %EAL T, /api/resource LY RIRA >V MICGETU VI A MZEZXEL. LAKRV A%
ResponseEntity<String> ELTRITRD ¥,

FeignClient ZfEA 95 T, HTTPU I X FOFMZERICT B LB < Y TILTHRAP
TWI—REELZEHWTEZXYT, F£7. SpringCloud DMDIERE (FIXIX. T—EXT 1 X5
NIPA=—RNZYI D) CRAETBILET. THICBABNYAI7OY—ERT7—FTI7F
vEBRT S CHHARETT.

Feign 3EEBIDV T JH—ERIZA4T7 VT,

sty b7y FOY Y M Feign ZEBM L. eFeignClient 7/ T—> 3 > Z i Tz1 >
=T —R=ZERLF T, FIZI:

Q@FeignClient(name = "user-service", url = "https://api.example.com")
public interface UserServiceClient {

@GetMapping (" /users/{id}")

String getUserInfo(@PathVariable("id") String userId);
}

CRE ARt TR TS5 T I A —ZFEBLTFeign V517V b2 HRXEIAX
LEd, FIXI3:

@Bean

public RequestInterceptor requestInterceptor() {

11



return requestTemplate -> requestTemplate.header("Authorization", "Bearer token");

X—}l« 927‘ 17:/“1_')?7‘
A= HR=F Spring lIXA—JLIREDOHR— b ZRHELTVET,

« JavaMailSender: X— L% XE T 3 /-®IC JavaMailSender ZFEAL FJ, FIZIL :

@Autowired

private JavaMailSender mailSender;

public void sendEmail (String to, String subject, String body) {
SimpleMailMessage message = new SimpleMailMessage();
message.setTo(to);
message.setSubject (subject) ;
message.setText (body) ;

mailSender.send(message) ;

. MimeMessage: B 7 7ML HIML AV TV Z STV FRA—IEZERLE T, 4 :

Q@Autowired

private JavaMailSender mailSender;

public void sendRichEmail(String to, String subject, String body, File attachment) throws MessagingEx
MimeMessage message = mailSender.createMimeMessage() ;
MimeMessageHelper helper = new MimeMessageHelper (message, true);
helper.setTo(to);
helper.setSubject(subject);
helper.setText(body, true);
helper.addAttachment (attachment.getName(), attachment);

mailSender.send(message) ;

12



BRAIDRITERT S 2=V SpringDERRIERITELVRT D a—U Y IHR—KMI&
D, IRV =ZHRICKITTETET,

« @Scheduled: eScheduled ZFER L TR RV E R a—I)LLET, XL :

@Scheduled(fixedRate = 5000)
public void performTask() {

System.out.println("5 M EIZRITIND RTTa—ILRZRAT");
}

« Async Tasks: eAsync ZFERA L TR XU % IERATRITLE T, f:

OGAsync

public void performAsyncTask() {
System.out.println(" /\w 7T T RTIEFHEARZ XV = ETH");

Spring TODT A b
Mockito Z{#>7=7 X ; Mockito IZ. TXAMDHDBHREYVISATSITY,

« IKFERERDE Y 71k eMock & @InjectMocks ZERALTCEYIA T M EERLET,
Bl Z 1

ORunWith(MockitoJUnitRunner.class)
public class UserServiceTest {
@Mock

private UserRepository userRepository;

@InjectMocks

private UserService userService;

CDO— RI&. UserService VI ADA VRARAVRAZEY I AT U MIEATBII2HICER
INFET, eInjectMocks 77/ T— 3 VdE. TAMHRDI TR (ZDIFEIF UserService) |
EvoFTOzU M EEEFNISEATREOICERINET, CNICED. TR MRICEY D
FI72z U b 2FERLTREBRZS I aL—F T3 TEET,
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Q@Test

public void testFindUserById() {
User user = new User();
user.setId(1L);

Mockito.when(userRepository.findById(1L)).thenReturn(Optional.of (user));

User result = userService.findUserById(iL);
assertNotNull (result);

assertEquals (1L, result.getId().longValue());

IEREE: Ev oA TPV b OMEERZRIEL 9. AIRIE:

Mockito.verify(userRepository, times(1)).findById(1iL);

MockMvc ZfE27T=T X b MockMvc ZfEFET D L. SpringMVC > bO—Z5—DT X bZ1T5
ENTEFT,

YTV TR S AT MockMve ZREL F T, IS

ORunWith(SpringRunner.class)

@WebMvcTest (UserController.class)

public class UserControllerTest {
Q@Autowired

private MockMvc mockMvc;

QTest
public void testGetUser() throws Exception {
mockMvc.perform(get ("/users/1"))
.andExpect (status() .is0k())
.andExpect (content () . contentType (MediaType.APPLICATION_JSON))

.andExpect (jsonPath("$.id") .value(1));

e WOITZAMENLNA—HITPU I IRAbZSZal—b9BEDICVITIAMEILR—%E
BLEY. AIziZ:
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mockMvc.perform(post ("/users")
.contentType (MediaType.APPLICATION_JSON)
.content ("{\"username\":\"john\",\"password\":\"secret\"}"))

.andExpect (status() .isCreated());

BERrEl

Spring Boot Actuator Spring Boot Actuator (. 7 U —> 3 > DEREBEED O DAEFR
ERIGOMEZRHELFT,

IVRRAVM TFIIVT—=2a 0RBEMPCAXA NI IR ZERT B DI
/actuator/health X° /actuator/metrics WE DI RRA > I‘%ﬁfﬁﬁ LEXd, AlxI:

curl http://localhost:8080/actuator/health

c HRARALIYVRRAV M AR LDTIVFaLT—3R—ITRRAY M EERLE T, X
IX:

ORestController
O@RequestMapping("/actuator")
public class CustomEndpoint {
@GetMapping("/custom")
public Map<String, String> customEndpoint() {
Map<String, String> response = new HashMap<>();
response.put ("status", " DAXLTIVF21LT—A—TVRKRA > Em;

return response;

aELZFEYY

Spring Advice APl Spring D Advice APl i&. BERAOP (7P ARY MERTOT S I >Y) HEE
ZIRMLEFT,
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« @Aspect: oAspect ZTFHALTT7 AR L EEHEL X T, HIXIE:

Q@Aspect

@Component

public class LoggingAspect {
@Before("execution(* com.example.service.*.*(..))")
public void logBefore(JoinPoint joinPoint) {

System.out.println(" X%/ F®DHE]J: " + joinPoint.getSignature().getName());

@After("execution(* com.example.service.*.x(..))")
public void logAfter(JoinPoint joinPoint) {

System.out.println(" X%/ F®MF&: " + joinPoint.getSignature().getName());

C D 3— FI&. com.example.service NV T —CHDITARTDXY v RARITEINLREIC,
ZDAY vy REA%EH ST % AOP (Aspect-Oriented Programming) D7 AR L2 E&HL T
WE T, eafter 7/ T —> 3 Vidl BESNTERAYEAY b (CDFEIE execution(x
com.example.service.*.%(..))) ICNWFFTBXAYV Y RDRITEINTRIC, loghfter XV Y R%E
EKTITBERLTVWET, JoinPoint ATV T ME. EITINXYV y RICEAT 318Hk%E
RHELET,

« FEBRA > b (JoinPoints) : 7 ARY b ZBRATZIBMZERT D DIKEERI> bz
FRALET. AR

@Pointcut("execution(* com.example.service.*.x(..))")

public void serviceMethods() {3}

@Around("serviceMethods()")

public Object logAround(ProceedingJoinPoint joinPoint) throws Throwable {
System.out.println(" X%/ F®DHE]: " + joinPoint.getSignature().getName());
Object result = joinPoint.proceed();
System.out.println(" X%/ F®MF&: " + joinPoint.getSignature().getName());

return result;

16
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