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Overview

loC (Inversion of Control)

DI (Dependency Injection)

Spring Container - BeanFactory, ApplicationContext
Singleton Pattern - Bean

Bean ==

m @ComponentScan, @Component, @Controller, @Service,
@Repository (Ats SF)

= @Configuration, @Bean (& 55)
0 DI Types - field, setter, constructor
O Annotation DI - @Autowired (At& =), @Qualifier (41E8)
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Before loC
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Plain Java

private Encryptor enc = new Encryptor();
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loC (Inversion of Control)

o loC (Inversion of Control) H|0{Q] &7
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= Spring Container= ApplicationContextO|H, loC (Inversion of

Control) ZH|0|L{ =2 DI (Dependency Injection)
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Spring Container

o Spring Container 7o
= BeanFactory

d-dotl FHiot= MY
o

Bean=

= ApplicationContext
BeanFactory + @ 7H2 0

Aot = e

o

Q

u
™ of
rir ™
N
or
=
rr >
o OK
Ot

= SE2

H|=E7 52| &[0

L3l



Spring Container
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Classical Singleton Pattern

public class Singleton {
// static field containing its only instance
private static Singleton uniquelnstance;

// private default constructor
private Singleton() { }

// static factory method for obtaining the
instance
public static Singleton getInstance() {
if (uniquelnstance == null
uniqueInstance = new Singleton();

¥

return uniquelnstance;

¥

} // classical implementation
Singleton singleton = Singleton.getInstance();



it = = 71
2od Ao 48, Bl S5, 2|EE
-I
27
1 A2ZE 2 And AHO|HE A-dok,
2. AEE ZAHO| = Key=8l O|&, Value=| ZiH| HE{Z
H 2 &KX}
- = Oy
= Key (21 O] F)2 HIAE O|F2= ArE, 2K Btetst= AN E
Value (81 240l M&eh
3, Ax2 AHHO|H= 4™ HE (Configuration)2
OGN o|FE #AH =Y (Dependency Injection) &
@Configuration
!
Container
!

[Bean1, Bean?2, Bean3]

!
DI 924



DI (Dependency Injection)

o DI (Dependency Injection) 2|& F=¢
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// Plain Java
MemberService -> new MemoryRepository();

// DI
MemberService <- MemberRepository



Dependency (2|=d)

o Dependency (2|Ed)
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Single class 2| =8

0 BtLte| SEA0 BE 7|58 O FojEs AL
. 4THE W2 22 2 H R
0 AbASH 7 S| oSN E FA| e

L

i
1>
ox
Ot
rir

(@)
=
- HIZEE TAL
= 0] 2220f ©

rhy 0RO
Ot
=
30
rr
_|TI_
M
fulu
i)
|>
u[n
o
&
o
=2
b
12
of
nal



AL 'Y o|=Ao| EX|

o PN XtHE JHRE 0N O|RX|= ZE 92| 214
private Encryptor enc = new Encryptor();
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public class FileEncryptor{
private Encryptor enc;

public FileEncryptor(Encryptor enc) {
this.enc = enc;

o ‘88X @=A| Encryptor EFRIC| OFF SelALr EX|SIH

s CHYot oK AP 7t
» DE 7 GlO| WX 7t
1 0O

code with interface 24!



Dependency Injection (2|&d =)

o 9l BYS ALEH}Y| 9l BE

Encryptor enc = new Encryptor();

FileEncryptor fileEnc = new FileEncryptor(enc);
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= 2t EtRi(Encrypton= THEA|7|= CHYoE M EEFR (FastEncryptor,
PlainEncryptor, ..)=& dd5{A =ddF= ZE

Enc = EncFactory.getEncryptor(Enclype.Fast);

. EncFactory
if (type == EncType.Fast){
return new FastEncryptor();
}
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O Field DI
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public class FileEncryptor{
private Encryptor enc;

public FileEncryptor(Encryptor enc) {
this.enc = enc;
}
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Setter 24! DI
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public class FileEncryptor{
private Encryptor encryptor;

public void setEncryptor(Encryptor enc) {
this.encryptor = enc;
}
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@Component

public class FileEncryptor {
@Autowired
private Encryptor encryptor;
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Spring Bean

O Spring Bean
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» A& 55 @ComponentScan2 2 AZHE[O] Bean2 2 47
@Component 5t Bean
@Controller & 28 XZ| Bean
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@Repository H|O|E = Bean
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Spring Bl S5
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» AZEI0| & Mo AZE2 X522 @Configuration 0] 2
Sd2(0E =01, AppConfig)E XHOtA 71 SE=Z ALE2
=i 20| @Configuration & EH did 227t JavaConfig | A
Bean2 MO|St= AAR AIREICH= Z{E LIEHH
@Configuration 40| &2l SEAF SHLITEF AMEE =& 1D

o2 7§ AIEE & AS
@Configuration2 XML2| <beans/> @242t 5%
= @Configuration 7+ HE 0| @Bean=

o
A B2 S5t ofF B Y2 MalE
» HI ZH

A
T
| M| 2 55510 42 HME 210 @Bean 7}



@Bean

0 @Bean [method]
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@Configuration, @Bean

0 @Configuration dlig SejA7F A2 g
0 @Bean ofl'd H2~E=7} Bl(Bean) AKX =

@Configuration
public class CoffeeConfig {
// Configuring origin for Coffee
@Bean // H|AE 0| FO0| 8l ZHH| O|FH origin
public Origin origin() {
return new Origin("Costa Rica");
}
// Configuring roast for Coffee
@Bean // H|AE 0| F0] 2l ZHX| O|F Y roast
public Roast roast() {
return new Roast(2);

}
}
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@Configuration, @Bean

o @Configuration= @SpringBootApplication LAl =

MS E

@SpringBootApplication

//@ComponentScan

//@EnableAutoConfiguration

//@SpringBootConfiguration // ==> wraps @Configuration
public class SpringBootHelloControllerApplication {

public static void main(String[] args) {
SpringApplication.run(SpringBootHelloControllerApplication.class, args);

}
@Bean

public Hello hello() {
return new Hello("Application @Bean says Hello");

}
}



Bean Visibility

o AppConfig.java
@Configuration
public abstract class VisibilityConfiguration {
@Bean
public Bean publicBean() {
Bean bean = new Bean();
bean.setDependency(hiddenBean());
return bean;
}
@Bean
protected HiddenBean hiddenBean() {
return new Bean("protected bean");
}
@Bean
HiddenBean secretBean() {
Bean bean = new Bean("package-private bean");
// hidden beans can access beans defined in the 'owning' context
bean.setDependency(outsideBean());
}
@ExternalBean
public abstract Bean outsideBean()
} https://docs.spring.io/spring-javaconfig/docs/1.0.0.m3/reference/html/creating-bean-definitions.html



Bean Visibility

o CtS appConfig.xmld} x| gt

<beans>
<!-- the configuration above -->
<bean class="my.java.config.VisibilityConfiguration"/>

<l-- Java Configuration post processor -->
<bean
class="org.springframework.config.java.process.ConfigurationPostProcessor"/>

<bean id="mainBean" class="my.company.Bean">

<!-- this will work -->

<property name="dependency" ref="publicBean"/>

<!-- this will *not* work -->

<property hame="anotherDependency" ref="hiddenBean"/>
</bean>
</beans>

https://docs.spring.io/spring-javaconfig/docs/1.0.0.m3/reference/html/creating-bean-definitions.html
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@Autowired 2|E2EHH| F&

0 @Autowired& &% DI(2|&d 1)
o 22 AHOHO BI5E 25 S5 =0 DIC[EE FY)
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= @Autowired= 7|&E0| XMLO| <property>, <constructor-
arg>= &off DI S| HE Hils XI'%EE Sll&== Annotation
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Setter 24l
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@Autowired Field grAl

o EE(field) 7|8 D= 7tg 7|25 2l 40|
@AutowiredE 0| &30 ZHESHA 2| & | (A )
= WEO final E AFRE 4+ S - S ¥4 (mmutable) 51 E3HX| %S
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@Component
@Data
@NoArgsConstructor

@AllArgsConstructor

public class Car {
// field-based dependency injection (cannot use final)
@Autowired
private Engine engine; // 2Z 20| engine Z4x|E MMM F
// field-based dependency injection (cannot use final)
@Autowired

private Transmission transmission; // 2Z & 0| transmission Z4X|E 44435l M
X O
I =



@Autowired Field T4

@Configuration
public class CarConfig {
// Configuring Engine for Car
@Bean
public Engine engine() {
return new Engine("VRG6", 6);
}

// Configuring Transmission for Car
@Bean

public Transmission transmission() {
return new Transmission("Dual Clutch");
}

}



@Autowired Setter HhAl

0 @AutowiredS setter A EN SFHA AIEE

s ZLO final E AIEE == 818
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@Component
@Data
@NoArgsConstructor

public class Car {
private Engine engine;
private Transmission transmission;
/] setter-based dependency injection
@Autowired // setter {7 =0 AZ2I0| A5 O 2 HHE M HBH A
public void setEngine(Engine engine) {
this.engine = engine;
}

/] setter-based dependency injection

@Autowired // setter If 7| H =0 AZ 0] XAis L= UM E HH5HAM =

public void setTransmission(Transmission transmission) {
this.transmission = transmission;

}
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@Autowired Setter B4l
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s AtHE BIZ=O| setter 21 &
@Configuration
public class CarConfig {
@Bean
public Engine engine() {
return new Engine("v3", 3);
}
@Bean
public Transmission transmission() {
return new Transmission("automatic");
}
@Bean
public Car car() {
Car car = new Car();
car.setEngine(engine()); // setter DI
car.setTransmission(transmission()); // setter DI
return car;



@Autowired Constructor 4]

o M X}t constructor) 7| Bt E A X0 @AutowiredE
A&0L0] | EF (AN EH)
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@Component
@Data

public class Car {
private final Engine engine;
private final Transmission transmission;
// constructor-based dependency injection

@Autowired /| 20| 45X} Of7HH=0f A E HHSHAH =

public Car(Engine engine, Transmission transmission) {
this.engine = engine;
this.transmission = transmission;
}
}



@Autowired Constructor 4]
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@Configuration
public class CarConfig {
// Configuring Engine for Car
@Bean
public Engine engine() {
return new Engine("v8", 5); // constructor DI

}

// Configuring Transmission for Car
@Bean
public Transmission transmission() {
return new Transmission("sliding"); // constructor DI

}
}



@RequiredArgsContructor

0 @RequiredArgsContructor
= Lomboks Ar&5t] 7tttol fEo = MKt 7[H DI 7ts
= @RequiredArgsConstructor= final 2 EL}, @NonNull 0] 2
20| ool d8AE X5 48
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@Component
@Data
@RequredArgsConstructor
public class Car {
private final Engine engine;
private final Transmission transmission;

}



list, map, set

o ZF2Zh XHHEQ| List, Map, Set Z &M EFQI 0| CH-S - List
@Repository
@Data
public class ChocolateRepository {
@Autowired
private List<String> namelList; // field DI & ]
public void printNamelList() {
System.out.printin(Arrays.toString(nameList.toArray()));
}

}

@Configuration
public class ChocolateConfig {
/[ Configuring nameList for ChocolateRepository
@Bean
public List<String> namelList() {
return Arrays.asList("Lindt", "Godiva", "Ghirardelli");
}

}



list, map, set

o ZtZF XtHEQ| List, Map, Set Z &M ELQI0|| LS - Set
@Repository
@Data
public class ChocolateRepository {
@Autowired
private Set<String> nameSet; // field DI & Al
public void printNameSet() {
System.out.printin(Arrays.toString(nameSet.toArray()));
}

}

@Configuration
public class ChocolateConfig {
// Configuring nameSet for ChocolateRepository
@Bean
public Set<String> nameSet() {
return new HashSet<>(Arrays.asList("Milk Chocolate", "Dark Chocolate",
"Pave Chocolate")); }

}



list, map, set

o ZtZh XHHEQ| List, Map, Set Z M EF0 CHS - Map

@Repository
@Data
public class ChocolateRepository {
@Autowired
private Map<Integer, String> nameMap; // field DI & A
public void printNameMap() {
nameMap.entrySet().stream().forEach(e-> System.out.printin(e));
}

}



list, map, set

o ZtZh XHHEQ| List, Map, Set Z M EF0 CHS - Map

@Configuration
public class ChocolateConfig {
/[ Configuring nameMap for ChocolateRepository
@Bean
public Map<Integer, String> nameMap() {
Map<Integer, String> nameMap = new HashMap<>();
nameMap.put(1, "M&M's");
nameMap.put(2, "Reese's");
nameMap.put(3, "Hershey");
return nameMap;



@Qualifier

0 @Qualifiere= A E, O2tHE, EE, OfLHH|O[440] F 2
s
= value £°8%4t2 Spring Bean 2| 0|£0| &
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= @Qualifier= Sl Ergl2 &X|2t 0| F0| CrE O8] Spring Bean
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= @Qualifier?t Ot @Primary2= 2| 7ts%



@Qualifier

o O & HAE 283F0{0F &
1. Conflguratlon O A Blo| sHEXl(@Qualifier) O] = 427

2. @Autowired =Y Ll 2t (field, setter, constructor)0| @Quallfieré
A% (o]} Conflguration A EETt oPEX} O| & ARE)
047|A1 Folgt M2 98Xt O| 50| YX|SHA| Q= Al 7—'17(1|7f =X SHA|
40t Exception & H“‘”

@Repository
@Data
public class ChocolateRepository {
@Autowired
@Qualifier("chocolateList") / F&lEl bean O|& & chocolateList2 447
private List<Chocolate> chocolateList;
public void printChocolateList() {
chocolateList.forEach(System.out::printin);
}

}



@Qualifier

@Configuration
public class ChocolateConfig {
@Bean
@Qualifier("chocolateL.ist")
public List<Chocolate> chocolateList() {
List<Chocolate> chocolateList = new ArrayList<Chocolate>();
chocolateList.add(new Chocolate(new Brand("Lindt", "Swiss"), new Type("Milk
Chocolate")));
chocolateList.add(new Chocolate(new Brand("Godiva", "Belgium"), new
Type("Dark Chocolate")));
chocolateList.add(new Chocolate(new Brand("Ghirardelli", "USA"), new
Type("Dark Chocolate")));
chocolateList.add(new Chocolate(new Brand("Ferrero Rocher", "ltaly"), new
Type("Nutella Chocolate")));
chocolateList.add(new Chocolate(new Brand("Royce", "Japan"), new
Type("Pave Chocolate")));
return chocolateList;

}
}



@Primary

0 @Primary & &% 4 Bean X8
n &2 EFRIC] Spri ng Bean O] 0§ 7ff =X I, @Primary/t 2=
HIZ2 Moz FUg
o ¢ 2= Z0M @Qualifier & BT 2 X|YSHX| L0t
= - 3AE7} 7t Eo 4
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NonUniqueBeanDefinitionException 24



@Primary

@Configuration
public class ChocolateConfig {

@Bean

@Primary // 4 F& H

public List<Chocolate> primaryChocolateList() {

return Arrays.asList(new Chocolate(new Brand("Lindt", "Swiss"), new

Type("Milk Chocolate")), new Chocolate(new Brand("Godiva", "Belgium"), new
Type("Dark Chocolate")));

}

@Bean

public List<Chocolate> otherChocolateList() {

}
}
@Repository
public class ChocolateRepository {
@Autowired
//@Qualifier 10| @Primary ! ("primaryChocolateList") A} & ¢l
private List<Chocolate> chocolateList;

}



LoginUser XfH}HI

o LoginUser 22

@Component // Spring Component
@Data // Lombok @Getter/@Setter/@ ToString
@NoArgsContructor // Lombok Default Constructor
@AIllArgsConstructor // Lombok Parameterized Constructor
public class LoginUser {

private String loginld;

private int password;

}



LoginUserRepository XtH}E!

o LoginUserRepository 222

@Repository // Spring Component

@Data // Lombok @Getter/@Setter/@ToString

public class LoginUserRepository {
List<LoginUser> userList;

public void printList() {
System.out.printin(“Repository printList userList=" + this.userList);

}
}



LoginUserService XtH}4!

o LoginUserService 2|2

@Service // Spring Component
@NoArgsConstructor
@Data
public class LoginUserService {
private LoginUserRepository userRepository;
// setter-based dependency injection
@Autowired
public void setUserRepository(LoginUserRepository userRepository) {
this.userRepository = userRepository;
}
public List<LoginUser> findAll() {
return this.userRepository.getUserList();

}
}



LoginUserController X}H}4!

o LoginUserController 22f2

@Controller // Spring Component
@RequestMapping("/user")
public class LoginUserController {
private final LoginUserService userService;
/I constructor-based dependency injection
@Autowired // ‘H&XE7F 1718 Qom MEF JHs
public LoginUserController(LoginUserService userService) {
this.userService = userService;
}
@GetMapping("/list") // localhost:8080/di/user/list
public String list(Model model) {
model.addAttribute("userList",
this.userService.getUserRepository().getUserList());
return "userlist"; // templates/userlist.ntml

}
}



LoginUserConfigt|Aq] @Bean ¢

@Configuration
public class LoginUserConfig {
@Bean
protected List<LoginUser> userList() {
List<LoginUser> userList = new ArrayList<>();
userList.add(new LoginUser("Kim", 12345));
userList.add(new LoginUser("Lee", 6789));
userList.add(new LoginUser("Park", 321));
userList.add(new LoginUser("DIS", 98765));
return userlList;
}
@Bean
public LoginUserRepository userRepository() {
LoginUserRepository userRepository = new LoginUserRepository();
userRepository.setUserList(userList());
return userRepository;



| Q10| A Bean 52 =0l A E

o MainZ E0f| M ApplicationContext2| getBean AtE

public static void main(String[] args) {
ConfigurableApplicationContext appContext =
SpringApplication.run(SpringBootDiApplication.class, args);
Car car = appContext.getBean(Car.class);
System.out.printin("car=" + car);
Coffee coffee = appContext.getBean(Coffee.class);
coffee.print();
ChocolateRepository chocolateRepository =
appContext.getBean(ChocolateRepository.class);
chocolateRepository.printChocolate();
chocolateRepository.printNamelList();
chocolateRepository.printNameSet();
chocolateRepository.printNameMap();
chocolateRepository.printChocolateList();



public interface Client {
void doSomething();

}

@Component Hl 0| & client1= ClientA Z44|
public class ClientA"implements\Client {

@Autowired

private Service client1 <- service1

@Override
public void doSomething() {
System.out.printin("ClientA: " + servicel.getInfo());

}
}



public class ClientB implements Client {
Service service;
public ClientB(Service service) {
this.service = service;
}
@Override
public void doSomething() {

System.out.printin("ClientB: " + service.getinfo() + " "

}
}

public class ClientC implements Client {
Service service;
public ClientC(Service service) {
this.service = service;
}
@Override
public void doSomething() {

System.out.printin("ClientC: " + service.getinfo() + " "

service.getinfo());

}
}

+ service.getInfo());

+ service.getinfo() + " "



public interface Service {
String getInfo();

}

@Component(“service1") // 8l O] & service12 ServiceE ZHH|
public class ServiceE implements Service {

@Override
public String getinfo() {
return "ServiceE's Info";

}



22 QE{HO|AE 1T BeanS TR0
ojz4 =Y
@Component// H1 0| & service2i= ServiceF ZHH|
public class ServiceF implements Service {
@Override

public String getinfo() {
return "ServiceF's ServiceF's Info";

}
}

public class ServiceG implements Service {

@Override
public String getinfo() {
return "ServiceG's ServiceG's ServiceG's Info":

}
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@Configuration

public class AppConfig {

}

@Bean(serviced)) // £l O|& service3= ServiceG Z{|
public Service getService3() {
return new ServiceG();
}
@Beart( client
public Client getClient3(@Quati
return new ClientB(service2);
}
@Bean : CllentC) <- service3 (ServiceG)
public Client getClient4(@ Quatifie y') Service service3) {
return new ClientC(service3);

}

ClientB) <- service2 (ServiceF)

ter{{Service2") Service service2) {
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public static void main(String[] args) {
ConfigurableApplicationContext appContext =
SpringApplication.run(SpringBootDiApplication.class, args);

Client client1 = (Client)appContext.getBean("client1");
client1.doSomething(); // client1 <- servicel

Client client2 = (Client)appContext.getBean("client2");
client2.doSomething(); // client2 <- service2

Client client3 = (Client)appContext.getBean("client3");
client3.doSomething(); // client3 <- service3



22 QE{HO|AE 1T BeanS TR0
o|zy =

ClientA: ServiceE's Info

ClientB: ServiceF's ServiceF's Info ServiceF's ServiceF's Info
ClientC: ServiceG's ServiceG's ServiceG's Info ServiceG's
ServiceG's ServiceG's Info ServiceG's ServiceG's ServiceG's Info




