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@Test
void plusTest() {
// given

Calculator calculator = new Calculator();

// when
int result = calculator.plus(1, 3);

// then
assertThat(result).isEqualTo(4);
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return 4;
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® GREEN
GREEN

public class Calculator {

public int plus(int a, int b) {
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public class Calculator {
public int plus(int a, int b) {
return a + b;
}
}
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(Acceptance Tests)
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(System Tests)
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(Integration Tests)
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HAE HAE

@Test
public void testHashSetContainsNonDuplicatedValue() {

// Given
Integer value = Integer.valueOf(1);
Set<Integer> set = new HashSet<>();

// When

set.add(value);
set.add(value);
set.add(value);

// Then
Assertions.assertEquals(1, set.size());
Assertions.assertTrue(set.contains(value));
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Spring Boot Test

< Spring Boot HIAE M7

v HMEEl= 2to[Eg g

® spring-test: A2 TP ARI0| 7|52 S HAEE

— =
spring-boot-test: AZ & £ E QeI 9| V|52 ST HAEY
SES;

spring-boot-test-autoconfiguration: A& £ E A3 E HAESIHID Xt&
248 7ls= Ms

20



% JUnit
v

v

Spring Boot Test
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s JUnit
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public class MiscTest {

@BeforeAll
public static void setup() {
System.out.printIn("before all tests in the current test class");

}

@AfterAll
public static void destory() {
System.out.printin("after all tests in the current test class");

}

@BeforeEach

public void init() {
System.out.printin("before each @Test");

}
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s JUnit
v JUnitZ 0[&% HAE SefA dd S +=d
@Test
public void testHashSetContainsNonDuplicatedValue() {
//Given

Integer value = Integer.valueOf(1);
Set<Integer> set = new HashSet<>();

// When

set.add(value);
set.add(value);
set.add(value);

// Then
Assertions.assertEquals(1, set.size());
Assertions.assertTrue(set.contains(value));

}

@Test
public void testDummy() {
Assertions.assertTrue(Boolean. TRUE);

}
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Spring Boot Test

< JUnit
v JUnitZ 0| 8%t HAE ZefA 44 8 =3
@AfterEach

public void cleanup() {
System.out.printIn("after each @Test");

}
}
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Spring Boot Test
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< JUnit
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@BeforeAll setup()

@BeforeEach init()

@Test testHashSetContainsNonDuplicatedValue()
@AfterEach cleanup()

@BeforeEach init()

@Test testDummy()

@AfterEach cleanup()

@AfterAll destroy()
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Spring Boot Test
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® Assertions =EfiA

< JUnit
v JUnit2 0|8
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ZAZ HME 0|2 assert HE| L2 A|Z
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Spring Boot Test

% JUnit
v JUnit2 0| 8%t HAE Zelia Hd A +=H
® Assertions 222
¢ Assertions SEfA0M X SSt= BT HAE
= assertNull(Object actual): X 20| NullIX| #ZF
= assertNotNull(Object actual): X 20| Not null2IX| HZ
» assertTrue(boolean condition): Z710| &OIX| AS
» assertFalse(boolean condition): Z710] HAQIX| AS

. assertEquaIs(Object expect Object actual): Ol & 2t2t
Hwst=0 & 4+ Hug M= equals() HIAEE A

= assertNotEquals(Object expect. Object actual): Ol & Ztat A& 10
CHEX| H|w3Sh=0| assertEquals@t OHEH7HX| 2 equals() HIMEES 7|8t 2
H| o

= assertSame(Object expect. Object actual): assertEqualsX & & QIAt 72
H 8IS == CIAFKIE AFR

= assertNotSame(Object expect, Object actual): assertNotEqualsX| & &
CIXt7F CHEX| HIWotE| == AMXF ALE
¢ 23 HMEE I} EFRIO| M2 +=RE2 HMEZF LQE 2 R0 JAZ| I{Z0 int,
long, byte 22 ®A| EtRO|Lt HIEZ 2 HIO|HE EfQ H2tl0| HiZ AT
s
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Spring Boot Test

< JUnit
v JUnit2 0| 8%t HIAE Seia dd A +=H
® Assertions S22

¢ HAE Y HAMEZLOQE A= &= A3 = A=0l ol AHESH=
AZ HMEE£= Assertions 222 2] assertThrow()

& assertThrow() HMERE Of2f QXS HEFE QHE T L0 Jon 7HE BO
Ar25tE EFR2 assertThrow(Class<T> expectedType, Executable
executable)2 & HRf QIXt= HAE Oy HMETH HE A2 0 45H= 02
S~ EtY ol &£ W QIXt= Junit =3 9| Executable QIE{ I 0| A

¢ Executable QIHI|O|A= S+ PIH 0| A Z void execute() throws
Throwable =4 HMEE 7tX|1 QYO ECHAO R HAE [y FEAL
HMEE F#25IH | =0 SCAo=E 2 E HAE Y HMEE YHSHH
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assertThrow A EZ7F A R QX H{WSIHY o2 M R E HABE =+

ole
N =]

29



Spring Boot Test

s JUnit
v JUnit2 0| 8%t HAE Sefa My 9l =3
® Assertions 2ol

¢ assertThrow() 45 HMEE AL - HIAE Q! 10Utils.copy() HIMEZF A=
Z 2l input, output 21AHE BFOQH |OException 0|2IE HEICH= A2
4S5t U2

Assertions.assertThrows(IOException.class,
() -> I0Utils.copy(input, output));
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Spring Boot Test

% @SpringBootTest

v W& HHO|HE 0|83l HAE - @SpringBootTestE Aot ATY £ E HAE

o Az dl FejAet At XHE F YA E EF Junite] 7|52 AHESHY HAE
A O|AE ZYGSIX| T HAE & SejAE Myste g0l O

o bt XtHt FEHAE HAESIHE new 7|HEE ALESI0] AKX E M5t W
AH ol HMEE HAE

o AZ Hl FAL POJO HHO|EE new 7| EE AHESHO K E H M|
EﬂﬁEOHE E|X|2F Ol 2= HIO| CHE Az HIof ofE=SHA| 2 Mt 7ts

° EﬂAE Oief Sefa7t o e oy 2z g H..' Of o] ESHCHEH O|H HRHE ALY =
gl=0l ApplicationContext”| H[AE L4 SeiA7t o[ ESt= MEst And HIEZS
AEotd Axg dHig =0 HAES = ol Axd 2 YAl 7[sE
*f%@ﬁfcﬂ ﬁia' oA=L 7|51t eA HAESHOF St=0| 0| & %o 2=
2 E D ¥f 3= @SpringBootTest Annotation= XS

® SpringBootTest Annotation2 H|AE SefA0| M ASHH @SpringBootApplication
AnnotationO| HE& Z2iAE &S

® @SpringBootTest0| E&E &gt &7 Of Z2|#H[0| M0 MRAE Az HISE

A
&’Hor" G5t AT T Y39l 7|5k YL B2 HAES &+ =
o| RAME|

p Y o N |

|'+0+
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Spring Boot Test

% @SpringBootTest

e 273 DTO 2aiA M- - dto.HotelRequest

@Getter

@ToString

public class HotelRequest {
private String hotelName;

public HotelRequest() {
}

public HotelRequest(String hotelName) {
this.hotelName = hotelName;

}
}
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Spring Boot Test

% @SpringBootTest

e 3SE DTO Sai& 4 - dto.HotelResponse

@ToString
@Getter
public class HotelResponse {

private Long hotelld;

private String hotelName;
private String address;
private String phoneNumber;

public HotelResponse(Long hotelld, String hotelName, String address, String
phoneNumber) {

this.hotelld = hotelld;

this.hoteIName = hotelName;

this.address = address;

this.phoneNumber = phoneNumber;

}
}
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Spring Boot Test

% @SpringBootTest

® Service QHI|O|A ‘4 — service.DisplayService

public interface DisplayService {

List<HotelResponse> getHotelsByName(HotelRequest hotelRequest);
}
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Spring Boot Test

% @SpringBootTest

® Service 22iA M - service.DisplayServicelmpl

@SIf4j
@Service
public class DisplayServicelmpl implements DisplayService {
@Override
public List<HotelResponse> getHotelsByName(HotelRequest hotelRequest) {

try {
TimeUnit.SECONDS.sleep(5);

} catch (InterruptedException e) {
log.error("error", e);

}

return List.of(
new HotelResponse(1000L,
"Ragged Point Inn",
"18091 CA-1, San Simeon, CA 93452",
"+18885846374"



Spring Boot Test

% @SpringBootTest

® HAE S2iA M- - service.DisplayServiceTest

@SpringBootTest
class DisplayServiceTest {

@Autowired

private DisplayService displayService;
@Autowired

private ApplicationContext applicationContext;

@Test
public void testReturnOneHotelWhenRequestisHotelName() {

// Given

HotelRequest hotelRequest = new HotelRequest("Line hotel");

// When

List<HotelResponse> hotelResponses =
displayService.getHotelsByName(hotelRequest);

// Then

Assertions.assertNotNull(hotelResponses);

Assertions.assertEquals(1, hotelResponses.size());

}
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Spring Boot Test

% @SpringBootTest

® HAE S2iA M- - service.DisplayServiceTest

@Test

public void testApplicationContext() {
DisplayService displayService =

applicationContext.getBean(DisplayService.class);

Assertions.assertNotNull(displayService);
Assertions.assertTrue(DisplayService.class.isInstance(displayService));

}
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Spring Boot Test

% @SpringBootTest
v @SpringBootTest T+&
package org.springframework.boot.test.context;

@Target({ElementType.TYPE})
@Retention(RetentionPolicy.RUNTIME)
@Documented
@Inherited
@BootstrapWith(SpringBootTestContextBootstrapper.class)
@ExtendWith({SpringExtension.class})
public @interface SpringBootTest {
@AliasFor("properties")
String[] value() default {};

@AliasFor("value")
String[] properties() default {};

Class<?>[] classes() default {};
String!] args() default {};

SpringBootTest.WebEnvironment webEnvironment() default
SpringBootTest.WebEnvironment. MOCK;
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% @SpringBootTest
v @SpringBootTest T+&

valuelt properties £82 Z=IHE| ¢fS &785t= O AL E[=0| value, properties
S22 ME 22E[B2 O £ 0|52 AFEdl dagi=n &4 2o AHEE
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% @SpringBootTest
v @SpringBootTest Annotation2| WebEnvironment 40| 4% = U= 7t

® WebEnvironmentMOCK: ME3 ZIH|O|HE AWK Y0 MZEZ
HAEE Mast=0 228 HAE ZE0AM XHSSH= MockMve ZiK|E AHESHY
2o MVC 7|5 HI2E 7ts

® WebEnvironment.RANDOM_PORT: HIAEE ZIdlgt [ M =& AHO|HE
MK MEE HHO|He| mEE HH gfez 47

® \WebEnvironment.DEFINED.PORT: RANDOM_PORTZ} Ot
M3SH=0| application.propertiesti| M2

® WebEnvironment.NONE: E& &t42 F/doHX| ¢t HAEE A
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% @SpringBootTest
v @SpringBootTest Annotation2| properties 278 - si|E HAE #0|A 2{A0T F=
® @SpringBootTest(properties={"search. host=127.0.0.1", "search. port=19999"}
@ search.host®t search.port & 712| 7|- W/ E MY

& application,propertiesOf| £2 7| 0| &2 4t0| JULHH 1 2f= @SpringBootTest
Annotation0f @™ =l 4t 2 CHA|

® @@SpringBootTest(properties={"spring.config.location=classpath:application-test.
properties"})

& HAE FHO|ANAMIE ALE S application-test.propertiesE AHZ MMdstn
HAEQ ZQst o3 Z2IE| 7|-Mx 52 4™

¢ 03 23 ¢S HAE A o|27|2| SE2Z MEE M 78
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% @TestConfiguration

v

v

HAE AHOolAE AHdY Mie HAE Y 220 7|58 HAEY = JA=E HAE
HRS &l Ao SR

CHef 2222l 7]s0| CHE 220 ofEe He &5t S 2730 mhat oy
Sil29| 7|sE &t HAES =+ gl 8971 2

HAE CHA SefA LSO HIO|E o] A0 |3PE Jles =% P7‘|l—f 24 MH 9|
REST-APIE 2 &= 7|2 Z20t= 42 HAE 242 Dev EE= Production 244t

Z2|=0f A0 HAEZ ot E1|0|E1|=H|0|*'—f MEE T58}0F SH=0 AHE 2SS
Z2 H iES of2f t HHSIH Of|O| | 0| ~ 0| T|O|E{Lt M 2| T|O|E 7} § &[0 Of A
22 A1t ofs "gold = 83

HAE $td2 #55HA XoCHH HAE AHO|AE e I{OC ConnectionException
22 0|27t US| HAEE dXoz ddg = glelz HAEE S I HAE
ChAF SefA0] 7|50t =YNOE HAES » oDl B|=0 JjAo] MY BHS e
ts

Amd Z A0 MSSE @Testconfiguration AnnotationS ALESHH HAE
s EA A5 = US

@TestConfiguration @Configuration Annotationl} H|=ot 7| 5 N|S5tH XHt A7
ZEAE Fodts FEHRE AFE

@TestConfiguration AnnotationO| AF&El S22 0= @Bean2 £ Folot Az HIZ
SILt O|AF T8t & 919
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% @TestConfiguration
v @TestConfiguration 1t @Configuration2| Xt0|7H

|
° @TestConfiguration Annotation._ 1IAE §._7oo1|*1m =) 3._* g s —’F—WE
ﬁ&al H._lgi XH""QI(overwnte)

® @Configuration2 @SpringBootConfiguration0| AFE2S 2 AZHSH = Z &l | X| 0k
@Testconfiguration 1 & X| 7| I{Z 0 H|AE S2{A0M Annotationg AHESHH
FAH =2 2F5|0F &

® @ConfigurationO| Zo|El AtH} B A& src > main [ EH 2|0 XSO
@TestConfiguration0| H2| &l EﬂAE XHHE A7 SEiA = src > test CIEE 2|0 HF

v O] 7|5& ALEStH 7|E O Z2[AH0|1d0|Af o|0] Zofot A= g BlS HAE XA

- ——O I_E
ALHOO|EE &= U=

v H2AE A 2tF0|M= 2T HO|HH|O| A0 HASHA| &1 OfF2[#0[d LRl HEZEe|
I31|0|E1|=H|0|ﬁ01| HISIEE HEAY = A1 CHE A H 2| REST-APIE HIE 2 =5HX| 1
LH 2| =(mock) *1H'| HAASIEE HAHDOO|Y & = UZ

v HAHOO|HE AxE HI2 ApplicationContextOf] 2L E|11 0|2

B0 FUL|=0 ApplicationContext E&£0] OfZ2|AH 0|9 =
oSG0 MetstA HAEDO|YE A8 HZ & T = AS
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% @TestConfiguration
v H2AE 34 MM

® @Configuration= @SprlngBootConflguratlon0| AHsoz A7Mst & 2 E | X|T
@Testconfiguration2 A& X| 7| IZ20] EH|AE SefA0AM Annotatlone A+E5HY
HA| Moz ZCls|of &

® @ConfigurationO| ‘d2| &l XtHt 27 FeffA = src > main C|AEHEZ[0 M5t
@TestConfiguration0| H2| &l Eﬂ*E XHHE A7 SeiA = src > test CIEE 2|0 HF
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% @TestConfiguration
v HAE 87 47

® Entity S2iA Md — domain.HotelRoomEntity

@Getter
@ToString
public class HotelRoomEntity {

private Long id;

private String code;
private Integer floor;
private Integer bedCount;
private Integer bathCount;

public HotelRoomEntity(Long id, String code, Integer floor, Integer bedCount,
Integer bathCount) {

this.id = id;

this.code = code;

this.floor = floor;

this.bedCount = bedCount;

this.bathCount = bathCount;
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% @TestConfiguration
v HAE 87 47

® DTO ZaliA MM - dto.HotelRoomResponse

@Getter
public class HotelRoomResponse {

private Long hotelRoomid;
private String code;
private Integer floor;
private Integer bedCount;
private Integer bathCount;

private HotelRoomResponse(Long hotelRoomld, String code, Integer floor,
Integer bedCount, Integer bathCount) {

this.hotelRoomld = hotelRoomld;

this.code = code;

this.floor = floor;

this.bedCount = bedCount;

this.bathCount = bathCount;
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% @TestConfiguration
v HAE 87 47

® DTO ZaliA MM - dto.HotelRoomResponse

public static HotelRoomResponse from(HotelRoomEntity hotelRoomEntity) {
return new HotelRoomResponse(hotelRoomEntity.getld(),
hotelRoomEntity.getCode(),
hotelRoomEntity.getFloor(),
hotelRoomEntity.getBedCount(),
hotelRoomEntity.getBathCount());
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% @TestConfiguration
v HAE 87 47

® Repository 2|2 M - persistence. HotelRoomRepository

@Repository
public class HotelRoomRepository {

public HotelRoomEntity findByld(Long id) {
return new HotelRoomEntity(id, "EAST-1902", 19, 2, 1);

}
}
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% @TestConfiguration
v H2E 2td 43
® Service 22A M4 - service.HotelRoomDisplayService

@SIf4j
@Service
public class HotelRoomDisplayService {

private final HotelRoomRepository hotelRoomRepository;
private final ThreadPoolTaskExecutor threadPoolTaskExecutor;

public HotelRoomDisplayService(HotelRoomRepository hotelRoomRepository,
ThreadPoolTaskExecutor threadPoolTaskExecutor) {
this.hotelRoomRepository = hotelRoomRepository;
this.threadPoolTaskExecutor = threadPoolTaskExecutor;

}

public HotelRoomResponse getHotelRoomByld(Long id) {
HotelRoomEntity hotelRoomEntity = hotelRoomRepository.findByld(id);
threadPoolTaskExecutor.execute(() -> log.warn("entity :{}",
hotelRoomEntity.toString()));
return HotelRoomResponse.from(hotelRoomEntity);
}
}
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% @TestConfiguration
v HAE 87 47

® Config 224 M4 - config.ThreadPoolConfig

@Configuration
public class ThreadPoolConfig {

@Bean(destroyMethod = "shutdown")

public ThreadPoolTaskExecutor threadPoolTaskExecutor() {
ThreadPoolTaskExecutor taskExecutor = new ThreadPoolTaskExecutor();
taskExecutor.setMaxPoolSize(10);
taskExecutor.setThreadNamePrefix("AsyncExecutor-");
taskExecutor.afterPropertiesSet();
return taskExecutor;
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% @TestConfiguration
v HAE 87 47

® Config 22i& M - config.TestConfig

@TestConfiguration
public class TestConfig {

@Bean(destroyMethod = "shutdown")

public ThreadPoolTaskExecutor threadPoolTaskExecutor() {
ThreadPoolTaskExecutor taskExecutor = new ThreadPoolTaskExecutor();
taskExecutor.setMaxPoolSize(1);
taskExecutor.setThreadNamePrefix("TestExecutor-");
taskExecutor.afterPropertiesSet();
return taskExecutor;
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% @TestConfiguration
v H2AE 34 MM
® application-test.properties Tt M1 2ty
spring.main.allow-bean-definition-overriding=true
2 @TestConfigurationé M85l ATg His M FeloH{E Ang RE
T3 of =7t 2E0| ER

& o2 BE myeae 7|22 And vl Y- E 5 E5HK| 7| IE0
MM X7}

& Mo HE2 SHA| %2 M BeanDefinitionOverrideExceptionO| /4510
HAE IETF HA " o= HAMEX| AZ
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% @TestConfiguration
v HAE 87 47

o HAE SYAS MR U

@SpringBootTest

@ContextConfiguration(classes = TestConfig.class)
@TestPropertySource(locations = "classpath:application-test.properties")
public class HotelRoomDisplayServiceTest01 {

@Autowired
private HotelRoomDisplayService hotelRoomDisplayService;

@Test

public void testTestConfiguration() {
HotelRoomResponse hotelRoomResponse =

hotelRoomDisplayService.getHotelRoomByld(1L);

Assertions.assertNotNull(hotelRoomResponse);
Assertions.assertEquals(1L, hotelRoomResponse.getHotelRoomId());

}
}
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< MockBean

v spring-boot-starter-test 2EtE{= spring-boot-test 2E2 Z&5I10 U-=0 spring-boot-
test 2 &2 Mockito 2t0|E2{2|2t @MockBean Annotations Z0| A=

v Mockito= ¥Z9| EOI 7”X1IELT'_ St= 2 (mock) M E & A J%-T'- = KN 9| =1}
Z2ZME AT = Y= 7|52 MSESH| W20 Junitdh 24 B | AMEE|E= 20| E2{2|0|H
HAE 214 88 5H EﬂAE AS A HAE N otY REE Nejg = Y= 7ls2

S

v' Mockito 2t0|E 2|0 XM&dt= @Mock AnnotationE =04 @Mockat @MockBean
AnnotationS H| 3}H @Mock Annotation2 Junitdt MockitoS AFE3SH0] Ht Xt}
HHE HAESH: O AFESH=E BHH A& I A3 9| ApplicationContextE AHESHY
FUE ATmE HIE B UK Z tE2™H @MockBean AnnotationS AFE

54



Spring Boot Test

< MockBean
v Mock 44| £ 0|83 HAE

o EHAE SajA MY

import static org.mockito.ArgumentMatchers.any;
import static org.mockito.BDDMockito.given;

@SpringBootTest
public class HotelRoomDisplayServiceTest02 {
@Autowired
private HotelRoomDisplayService hotelRoomDisplayService;
@MockBean
private HotelRoomRepository hotelRoomRepository;
@Test
public void testMockBean() {
given(this.hotelRoomRepository.findByld(any()))
willReturn(new HotelRoomEntity(10L, "test", 1, 1, 1));

HotelRoomResponse hotelRoomResponse =
hotelRoomDisplayService.getHotelRoomByld(1L);

Assertions.assertNotNull(hotelRoomResponse);
Assertions.assertEquals(10L, hotelRoomResponse.getHotelRoomld());

}
) 55



Spring Boot Test

< MockBean

v Mock 4iK[E 0| 8%t HAE
HAE Saja My

¢
¢

HotelRoomRepositorydl @MockBean Annotations AFE5I0] 5 K E M
Annotationg MQISIH HAE Zg {27} BH= HotelRoomRepository =
K7t Applicationcontextd| &t x| =0 SiE = M= ApplicationContext2]
HotelRoomDisplayService0l ¢

= diMe ds2 28e = U=0 hoteIRoomRepositoryOI findByld O A =7}
=™ EEé' 7—*!%' OFO|C| 7} 10L2! HotelRoomEntity Z{X|E 2| H

findByldO MM Z0f O{fH QIXE 2|0[5t= any()& E@EMEE Q= 7 01|
AEHRI0| willReturnO MM E2| QIXtE2 MM El HotelRoomEntity 2 x1IE Fxd
2| E

given()= BDDMockito 22 2| static HA=0|H any()=
ArgumentMatchers9| static HA =
FE 71542 =O0|10X} static importE AFESI HAE HO|AE 2d5H7| &

o|-

HAE #HO|AAM M™E HoteIRoomRep05|tory = AT = s
hotelRoomldZ} 10L2! HotelRoomEntity= |E*OF':'E HotelRoomResponse
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< MockBean

o EHAE SajA MY

€ BDDMockito.given(T methodCall): stub& Tt== HAEZ0|H given()2| X0
stubZ TS O HMES YHSHH &l =0 stube Z22W & = U2
NERZE Jote ZarE SEots HMEE Q05t=0| Tt S0 = X2
2 &2t hotelRepository.findByld() I MEE given() HIAEE AFESIHY stubZ
0= %10 HotelRoomDisplayService Z4H| LY 50| A hotelRepository.findByld()
HMEE =2=otH 22 & A0 SEE

€ ArgumentMatchers.any(): hotelRepository.findByld() I M E+= Long id 2IXtE
Ht=0| HotelRoomDisplayService ZiX|7} hotelRepository.findByld() HIMEE
D= & O QUKo CHfot 240 MEE = A=4l oM 2K} Zhofl Ciot ZAS
MEE = I ArgumentMatchers?| static WA EE HES| ALESIH & =0
Ao A= O™ 2= EtYQ| 4f2 2|0|St= ArgumentMatchers.any() HIMEE
2EU Lz O QX 2fE AHE SIEHELE given()2 2 TS stub0| S

& BDDMockito.willReturn(T value): A st ZAH0 2= stub?Zt 2 ==™
willReturn() MM 22| QIXIE LHE S SHOIEE AW E LHES sliA5HH
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< MockBean

v Mock 44| £ 0|83 HAE

o EHAE SajA MY

*

*

Mockito 2t0| 2 2{2|0f| M= BDDMockitojavalt 20| stubE = &= Y&
Mockito java 2212 E XN S3H=C BDDMockito 22fA = Mockito 2EiAE
&7 20 F 20 MSdte HME= Ao 5¢

BDDMockito2| given() it &2 7|52 2= Mockitol| when() HIAI =7t QUKX|2H
& Zeliao Xo|H2 W F= 7 (Behavior Driven Development - BDD)
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< MockBean

v Mock Z{H|E 0| 8%t HAE

o HAE Igfs ¢y

¢ ArgumentMatchers& stub2| QIXt ZHZ A7

F o]

A
T M

mot

7|

rr
or
mjo

M-S

¢ ArgumentMatchersQ| HA E

public static <T> T any(Class<T> type): null& | 2|3t type ZHK|2F
AKXt 49 E 2|0

public static <T> T isA(Class<T> type): 2212 type QXIS Foist=
d%E 90|

public static boolean anyBoolean(): 22| EfQ QI O Zi0|2t=
2X|5t= % E 20|

public static byte anyByte(): byte &2 Byte EF QI O{fH Zt0|2t=
2X|5t= %= 20|

public static byte anyInt(): int &2 Integer EfQ 2l 0| Zf0|2t=
2X|5t= %= 20|5t=0| 0|20 = 0|2} H[=Tt anyLong(), anyFloat(),
anyDouble(), anyShort(), anyString() 0| UXZC}.

public static <T> List<T> anyList(): List EFI 2l O] Zt0|2t= LX|St=
AL E 9|0|sl=0| 0|2|0| = anySet(), anyMap()at &2 Atz 2= =1t
OjAgt = = HMEZL JAS
public static int eq(int value): value
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< MockBean

rir

& ArgumentMatchersQ| ZZ 1t given() 22 M &l stubl| SE 7442 MY}
HAME
= public static BDDStubber willReturn(Object toBeReturned): Z=710|
SEEE 02 ol Tl 4= SEots YEeR AYE ¢s SH
» public static BDDStubber willReturn(Object toBeReturned, Object...
toBeReturnedNext): Z710| &F&|H O2| Ho{ Tl 22 SEHSHL,
HAZHA stub HINEE STEHH toBeReturnNext QXS 0| =AMIHZE

orctH
o Hd

= public static BDDStubber willDoNothing(): OtF A= SEH3IX| Z&

» public static BDDStubber willThrow(Class<? extends Throwable>
toBeThrown): 2710 X E|™ toBeThrown 0|2|E& S&

= public static BDDStubber will(Answer<?> answer): !X} Answer
CIHLO|AE AMESHY 7YXV} 25t 82 Z2ee = A=4|
willReturn()= DHEl ZtS 2[EHSEX| 2t will)2 A2tof et SHo 2
SESIEE T2 020 It

= public static BDDStubber willAnswer(Answer<?> answer): will)df &=
o st
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< MockBean
v' Mock 21X E O|8¢t HAE

o EHAE S MY

& willAnswer() static HIA| E= Answer Q2 EHO|AE COIXtZ BH=0| Answer
CIHIO|AE= = XNl HMETL 2[HSI= 442 s8R Z2 ey =
Ae 7152 Masted T4 HAME answer(AM SEHS Z2a21dE 5
AS M answer()2| 2Kt InvocationOnMock KM= = X7t SESHE

— 1 1
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% MockBean
v' Mock 24| E O|8%t HAE
® Answer AFE
& Answer QIEHO[A

public interface Answer<T> {
T answer(InvocationOnMock invocation) throws Throwable;

}
& Answer QIE{HO|A ALEH

given(this.hotelRoomRepository.findByld(any())).willAnswer(new
Answer<HotelRoomEntity>() {

@Override
public HotelRoomEntity answer(InvocationOnMock invocation)
throws Throwable{
Long id = invocation.getArgument(O);
if (id !'= null && id > 10)
return new HotelRoomEntity(id, "CODE", 10L, 2, 2);

else
return new HotelRoomEntity(10L, "test", 1, 1, 1);

}
D

62



Spring Boot Test

% MockBean
v' Mock 24| E O|8%t HAE
® Answer AIZ
¢ stub HMEVL SEHSH=E a2 0 EtRE MU Bz fEst =
hoteIRoomRep05|tory | findByld() HIME7} SESt= SefA E
HotelRoomEntity =22

€ InvocationOnMock2 = HIMEQ| OIX} HIME O| &, 5 4N HEE =3tslH

0| HEES Axst & ol HAMCE M

€ InvocationOnMock2| getArgument() HIAEE AFESHH HEIY A|FOM =
HMEQO| QIAt MEHE S|E=ET 4 9IS

= T =

€ getArgument()= 0 £E A|&St= QIEIA 7|Hio| QIXLE Btono 2
getArgument()= findByld() M E2S| X WA QIXtE 2|H

& U0 e Moz SHSE ZEE Y = A= id 40| 102 X LISHH
id 2t= 1CHZ AFE3HAM HotelRoomEntity Z4HME 2t=0] 2|EHStD OfL|H

hotelRoomld %}0| 10L2 17H &l HotelRoomEntity Z{X|E 2t=0f 2| H
o

& = HAE HALEOICH L2 £ HHE MHSE A2 0L HEEH

& @BeforeAllO|L} @BeforeEach AnnotationS ARSI 2 UK E HMHSt=
HES M2 ™MOo|stH HIOf 7Ferstn MAtM Q= HAE F0|AE 2Hd3h o~
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% Test Slice Annotation

v

v
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OiZ2[AH 0|82 7| 50| BCHH AZHSHOF oF Cf&f0] BOrX| D g B2 K S 4430
ot7| 20 HAE AjZto] 22 ZE 510 =0 Ol FIRS.T &% 2| Fast &-=0f

aLlEE

L

= |
HAE A|ZHO] 22 Z2|H WE HES & & 8la
2O FE T Y3 = HAE AZHE 20|81 HAE S210[2 JiE & MSoh=0

|
HIAE CHA0| F5X|H ApplicationContext?7t A7H{OF Sh= AZ & HIO| Jj=& ZSO{E1
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20| e 7t HAE[=X| REST-API 85 ZE7t HETHX| HAESIEHH & MV

(o
HAESHH T[22 ApplicationContext?} 25 A HIZ AZHSHX| g1 7|50
g Higk A 7K

64



Spring Boot Test

% Test Slice Annotation
v H2AE Zef0|A 7|si 23t Axd B E oY7L M SSt= Annotation
® @WebMvcTest
& AT MVC 28R 7|sS HAE
& @Controller, @ControllerAdviceE 2705t Converter, Filter,
WebMvcConfigurer Z2 MVC 7| sk &
& @Service, @Component, @RepositoryE H| &l A
® @@DatalpaTest
¢ OOl d&£d =232 JPA 7|52 HAE
2 @Repository Annotation2 CHA L2 A
¢ JPA =YY A0|M AHEE £ U= EntityManager, TestEntityManager,
DataSource 22 7|52 M3&
& @Service, @Component, @Controller2 HO|El A2 BIS2 AFHGIX| US
® @JsonTest
& Json 2 #3l(serialization), ¥ 2! & 3}(deserialization)E HAE

€ @JsonComponent, ObjectMapper 22 7|2 HAES 5= U1 @Service,
@Component, @Controller, @Reposﬂoryi HMO|El Azme| HIE2 AZHSHK]
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d glES2 AR B

0jo

L

65



Spring Boot Test

% Test Slice Annotation
v HAE &=2lo|A 7|sd 2ESH A

® @RestClientTest

2 HE Ty A7t Nl &35H= Annotation

¢ HTTP S2i0[AHEQS| SEE HAEY = /U= 7|52 M
€ MockRestServiceServer 2t Jackson At& A 7|52 M-S
& @Service, @Component, @Controller, @Repository=2 Ho|El AZE HISZ2
ATHGHR| &S
® @DataMongoTest
€ MongoDBE HIAEGSL7| 2|8l MongoTemplate, CrudRepository 22 7| s

HAE

& @Service, @Component. @ControllerZ “d2| =l

it = o i~ (o] K=
A HE2 AFNSHK] 48
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% Spring Boot Web MVC Test

v

v

HTTP ZZ2EZ2 AFESI0 S2t0|AUE7 @8 S B ME 7L o™ SE2 St=X|
HlAESH= 9HA0] OfL|2t @WebMvcTest Annotgtions AHE

ANH 2t S2t0|AUE ALO|o] HER A 77t EX|QICH D MZSta A of Z2|#H 0| M2
2HF 8 7|80 HMXoZ FSESH=X| =20l

Ama T AXANM MY 7|52 M S5l E=0| WebMVCELA] O|& &l HAEE
WebMVC HIAEZtDE &

REST-API 88 =40 et HAEZEH SeiA7F o™ Ao JSON S8E HAIX|ZE

2| HS=X| HAE

SE HAIXI2| Content-type S| 2t= ASdtAHLE JSON HA[X]| gt=2 BESt= HAE
HAO|AZ XtMEH 2 9|2
= 1T o=2 T MO
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% Spring Boot Web MVC Test

v" MockMvc

® spring-test 2E2 WebMVCE HAEZ = U=
org.springframework.testweb.servlet. MockMvc 22{AE XN SSH=C| HTTP
SCIO|AEME MBI APIO| RFS ot 1 SHS Aot = = A =752 MS

o HHE HTTP ZEEZSE AR50 MH 2| APIE 2 ESHX| Y1 Q¥ 2 HE5tn
SEHE Tt =2 = A=l 3 4ME M=

® MockMvcE ALE510] HAE AHO|AFE Ade I =2 A AH85t= Sela=
MockMvcRequestBuilders, MockMvcResultMatchers, ResultActions

® MockMvcRequestBuilders= MockMvcE AFESHO HTTP 82 TEE I HTTP
R¥EE 5 ANZ 2E = UAs 7152 MS5H7| W20 28 HAIX|L] HTTP 3|5 Lt
ﬂfﬂfﬂla HTTP HIC|E 28e &= A= HMEE M-S

® MockMvcResultMatchers= HTTP 8 & HAIX|E S &= A= 7[s=2 M3t
ResultActions= AHO|A X2|st HTTP SE HAIX|Q Zt £d0f M2 &= U=

HAMES H&
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% Spring Boot Web MVC Test
v' MockMvc
® MockMvc@t &
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% Spring Boot Web MVC Test
v" MockMvc
® perform HAE
public ResultActions perform(RequestBuilder requestBuilder) throws Exception {
-k
}
& perform() HIMEE QIXtZE RequestBuilder QN E{H 0| AE BHS
& H2AE HTTP 28 Z4H| & MockHttpServletRequest 2K E Gt
¢ GET, POST, PUT. DELETE. HTTP MM E, TA|X| BtC|, &i|H, URI, Zt2t0[E S5

A A o
-II-IoI- o= 9/I\|:|

Eelss S
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Spring Boot Test

% Spring Boot Web MVC Test
v MockMvc
® perform HAE
mockMvc.perform(post(“/hotels/{id}", 11)
.contentType(MediaType.APPLICATION_JSON)
.accept(MediaType. APPLICATION_JSON)
.content(jsonString)
.header("x-channel-name", "web")
);
mockMvc.perfom(get ("/hotels/{id}", 11)
.queryParam("type,’, "5star")
);
mockMvc.perform(put("/hotels/{id}", 11));
mockMvc.perform(delete("/hotels/{id}", 11));
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Spring Boot Test

% Spring Boot Web MVC Test

v' MockMvc

® perform HAE

¢

*
*
*

L R 2

http POST HIMEE ARESL0] URI ‘/hotels/11'2 Q™ SH=H| O {id}= post()
HMES| & HR QX 112 WA

28 HAIX|2| Content-type il 0] ‘application/json’ SlIE 2t2 47
28 HAIX|2] Accept SIIEIOf| ‘application/json’ SlH #f2 A8
24 HAIX|e| HC|o 22Xt 4t 275t=0l content() HIME 2/0] 2HZ

2=l content(byte[ ] content) HIAEX X&5t7| IZ0 LS H=2ESH=
HAERX 7ts

LF HAIX|S of|H A0 sllEet 6l 4t= A-™E = U= x-channel-name
SEH 0 web 2t %”é'

HTTP GET I EE AF235L0 URI ‘/hotels/11'2 Q& SI=0| post() HIA =2F
Op&FZER| 2 & R QIXF 110] {id) 9F TA|

URIO| #2| Tt2t0| e & d™Hst 22 URIQE &K GET /hotels/11?type=5star
http PUT HIMEE AHESH0] URI ‘/hotels/11'E 88
HTTP DELETE MM EE AFE3I0 URI ‘/hotels/11'2 2K
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Spring Boot Test

% Spring Boot Web MVC Test
v" MockMvc

° MockacRequestBuiIdersoﬂHE queryParam() 1} H|=3F param() HIAEE
KNSt param() I3'1|)\1 = appllcatlon/x www form-urlencoded =&l Ef 2o

o t
® MockMvc@| perform() I3'1|/\1 C= dAE 40 E?:.%LT'- = esuItActions% 2| &
b

ol
AA
® ResultActions 222 = S5 HIO|HE A5 = andExpect() HIME
N &3t andExpect() ResultMatcher Z{X|E QIXIZ BFO I HIAE X 2 %l‘ o2
AL AZASBIO| AFRS 2~ 912

® MockMvcResultMatchersO| Al A &8l static HA] E =2 ResultMatcher 24| E
2| E15FH ResultActions2| andExpect() I EE AFESHY HIAE A0S AS5=0|
HTTP 2% HA|X|E ZAZS8|0of StE 2 HTTP 2 HA|X|Q] ME| T E. HA|X| HELC],

S 52 A58 + 9IS
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Spring Boot Test

% Spring Boot Web MVC Test
v HAE
® Controller 222 44

@SIf4j

@RestController
@RequiredArgsConstructor
public class HotelController {

private final DisplayService displayService;

@ResponseBody

@PostMapping( "/hotels/fetch-by-name")

public ResponseEntity<List<HotelResponse> >

getHotelByName(@RequestBody HotelRequest hotelRequest) {
List<HotelResponse> hotelResponses =

displayService.getHotelsByName(hotelRequest);
return ResponseEntity.ok(hotelResponses);

}

}
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Spring Boot Test

% Spring Boot Web MVC Test
v HAE
® JsonUtil S22 Md

public class JsonUtil {

public static final ObjectMapper objectMapper = new ObjectMapper();
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Spring Boot Test

% Spring Boot Web MVC Test
v H2AE
® Test F2iA A
import static
org.springframework.test.web.servlet.request. MockMvcRequestBuilders.*;

import static
org.springframework.test.web.servlet.result. MockMvcResultMatchers.*;

@SpringBootTest(webEnvironment = SpringBootTest.WebEnvironment.MOCK)
@AutoConfigureMockMvc
public class ApiControllerTest01 {

@Autowired
private MockMvc mockMvc;
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Spring Boot Test

% Spring Boot Web MVC Test
v HAE
® Test S22 4

@Test
public void testGetHotelByld() throws Exception {
HotelRequest hotelRequest = new HotelRequest("Ragged Point Inn");
String jsonRequest =
JsonUtil.objectMapper.writeValueAsString(hotelRequest);
mockMvc.perform(post("/hotels/fetch-by-name")
.content(jsonRequest)
.contentType(MediaType.APPLICATION_JSON))
.andExpect(status().isOk())
.andExpect(content().contentType(MediaType.APPLICATION_JSON))
.andExpect(content().string("[{#"hotelld¥":1000,W"hoteINameW¥":#"Rag
ged Point InnW" W"addressw":#"18091 CA-1, San Simeon, CA
93452W" W"'phoneNumberW":#"+188858463744"}]"))
.andExpect(content().json("[{W"hotelld¥":1000,#"hotelNameW":#"'Ragg
ed Point Inn¥",W"addressW":W"18091 CA-1, San Simeon, CA
93452W" W'phoneNumberW":#"+188858463744"}]"))
.andExpect(jsonPath("$[0].hotelld", Matchers.is(1000)))
.andExpect(jsonPath("$[0].hoteIName", Matchers.is("Ragged Point
Inn™)))

} e
1

.andDo(MockMvcResultHandlers.print(System.out));



Spring Boot Test

% Spring Boot Web MVC Test

v

HAE

® Test 22

*

*

HAE #0o|AQ| 7t=xdE =0|2{11 MockMvcRequestBuilders2}
MockMvcResultMatchers®| A EE import

MockMvcBuilders 2ei A& AFE5H0f MockMve 1M & -8
ATZ HEAM X1|—T'—6}‘— @AutoConfigureMockMvcE H2[5tH Mo
HHE AJ-LE' HoZ FURLS 5= A0 M @SpringBootTest Off L
ArE5HY ﬁE%‘ MVC 7|52 HAEY [If Z0[ AtE

WebEnvironment.MOCK A H & AtE3I0] @SprlngBootTest Of {E|O| M S
Holst=0 A M2 HHO|HE HASIK| i = ME3 AHO|HE
AHESHY HIAE

ol

@AutoConfigureMockMvc 2 4 E MockMve 228 HIS F¢

HAE L4 REST-API= POST HIMEE AFESIH URI= /hotels/fetch-by-name
0|22 2 HA|X|E R385t 1 MockMvc?| content() HIA|EE AF2SI=0
content() HIMEE 28 MA|X| HEC|Of JSON HA[X| Q! jsonRequestE F7}+5t1
contentType() M EE AtESIO] Z2H X EIQZ2 JSONLE HEG|A dd =
RequestBuilder?t 24| mockMvc.perform()= & 25t HAES TI4H

o
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Spring Boot Test

% Spring Boot Web MVC Test

v

HAE

® Test 22

€ MockMvcResultMatchers@| status)= S & HA| X[ MEf ZEE HSSIY|

28l 0|5 ABE 4= = StatusResultMatchersE Z|EiSIE 2
StatusResultMatchers2| isOk() HIMEE AFESIH SE O X|X[Z7} 200 OK QX
HS

MockMvcResultMatchers2| content() Al =& ContentResultMatchers&

2| Ei5t 0 2|E &l ContentResultMatchersS AM2SIH S HAIX|E A5 £

U=0l contentType() HIMEE= 2H =X EIYZ ZSSHH 07| M= JSON
E|.OIO|X| 7-I7<

MockMvcResultMatchers2] jsonPath() HAME= JSON HA|X[2] £H 2 AT
2 Q= JsonPathResultMatchersE 2| BISHEE| & HAY IXp= JSON path
HOA 0| & B CIXt= 7[CHSt= 4f8 435 = U= Matcher K 2
JSON Hf ol A &R A2|HEO| M= hotelNameO| AE CHe
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Spring Boot Test

% Spring Boot Web MVC Test
v HAE
® Test 222
€ @SpringBootTest O EH[O| M= AMESH0] HAEJR =0 ZEHO|A0 E=
2z dlo| Appllcatloncontextoﬂ 2FE1 o|EY /&l HotelController 2f

HotelDisplayService 25 A& HIo 2 Z |1 HotelDisplayService7t
HotelControllerd] 3=l

€ MockMvcE AESO| REST-APIE HIAESHH HotelDisplayService2| A X
FETH %
& REST-APIC| S HAIX|E HAES [Mf 7} BO| AHESH= A2 jsonPath()
M A EQIG| JSON path BHHAS f StH JSON SH HAIX|IC| EH &£ 442
A A5 = Y= ArEE BH $[O].hoteIName9| 2t @ A7} o|0|st=

AR = | A=
= § X3 £[AQ| JSON LE|HEZ JSON path EHAIS ARSI B E
HAHAZ2 §2 A|ZISHOF &
= [(index)]: JSON HYZo| QI A Ztut Zto| AHESHH Sie 2| X0 UL=JSON
UZHEE &XT = US
= <name>: Y2|HEQO| XA 2 T
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Spring Boot Test

% Spring Boot Web MVC Test
v H2AE
® Test S 2
import static org.mockito.ArgumentMatchers.any;
import static org.mockito.BDDMockito.given;
import static
org.springframework.test.web.servlet.request. MockMvcRequestBuilders.*;

import static
org.springframework.test.web.servlet.result. MockMvcResultMatchers.*;

@WebMvcTest(controllers = HotelController.class)
public class ApiControllerTest02 {

@Autowired
private MockMvc mockMvc;

@Mockito
private DisplayService displayService;
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Spring Boot Test

% Spring Boot Web MVC Test
v HAE
® Test F2HA AHd

@BeforeEach
public void init() {
given(displayService.getHotelsByName(any()))
WwillAnswer(new Answer<List<HotelResponse>>() {
@Override
public List<HotelResponse> answer(InvocationOnMock invocation)
throws Throwable {
HotelRequest hotelRequest = invocation.getArgument(0);
return List.of(new HotelResponse(1L,
hotelRequest.getHoteIName(), "unknown", "213-820-3xxx"));
}
D
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Spring Boot Test

% Spring Boot Web MVC Test
v HAE
® Test F2HA AHd

@Test
public void testGetHotelByld() throws Exception {
HotelRequest hotelRequest = new HotelRequest("Line Hotel");
String jsonRequest =
JsonUtil.objectMapper.writeValueAsString(hotelRequest);

mockMvc.perform(post("/hotels/fetch-by-name")
.content(jsonRequest)
.contentType(MediaType.APPLICATION_JSON))
.andExpect(status().isOk())
.andExpect(content().contentType(MediaType.APPLICATION_JSON))
.andExpect(jsonPath("$[0].hotelld", Matchers.is(1)))
.andExpect(jsonPath("$[0].hoteIName", Matchers.is("Line Hotel")))
.andDo(MockMvcResultHandlers.print(System.out));
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Spring Boot Test

% Spring Boot Web MVC Test

v

HAE

® Test E-EHA II-)H

*

*

@WebMuvcTest OfLHE|O| 42 AFESIH @Controller, @ControllerAdvice,
@RestController 0H|3|E1|O|A10| Xo|El Am2| Hlo 2l

HotelController?} 2| =5t HotelDisplayService 222+ @Service Of
HEO|Mo 2 Ho|x|0of Y22 @Service 0H|_151|o|x=| oz XMo|g]
HotelDisplayService 2= AFH CHAO0| 2 = BICEE H ﬁES AlsHEH
MAKMOZ HAET ALK %S

Z e HotelDisplayService AT HIO| gleo =z

NoSuchBeanDefinitionException 01|9|7f H“g* sto 2

OMME Aza] A0 ZeE|X| i AS0le =

St O|& -?-5H @MockBean OfL{E|O| ME AL
o

=
@WebMvcTest O H|O| M| 7tE 2 & H

ApiControllerTest02
7—. HE U2 M5 0f

= 2 2 A HAESE=E QU= A
A7H O O] E0{E0] HEA HAESH= HAE S2t0|A HHAlg ZH
A8 = FI7HHQI 7iL0| TRY = UKL AZFY MVC 7| ST H A EOHCHH
@SpringBootTest M & H& AP HlZ AZHSI O Mdsh e Qa3
@SpringBootTest Off L EH|O[4 1} CtE H2 @WebMvcTest=
@AutoConfigureMockMvc OfLHE| 0|4 810| = MockMve ZHK|E 4o
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ﬁE% Zef A0 N HSot= @Repository Of L1 Ef| O] 42 H|O|E{H| O] A0f Tf|O|H S
dd, HH, 78, 22/t 7152 MEots SAE 22 HIozZ FHoF I AE

A
otof WEA HAESHE AME H0]

@WebMvcTest O L E| 0|44 0] WebMvc & =
= e Ol /=0 @DataJpaTest Lt

e
EHE M2[ste EF98 F&510] =4 Eﬂﬁ
@DataMongoTest Off L/ E| 0| M
@DataJpaTest O LHE|0] M2 @Repository 2t AZHSI2Z @Service, @Component.
@Controller OfLE||0| 42 ATZHSHA| RS

og 7
E St
— =

@DatalpaTestE AF&SHX| Bf11 @SpringBootTest 0H'—‘||'31|0| 1S AME5HY HAE 70|AF
ZHGSICHH E|AE 0| ADMCH @Transactional OHI3|E1|O| = ‘d2|5t= A0| HrEt Aot
@DataJpaTest': a4 L 20| @Transactional Of L E|O[44 el oISkl A0 Ee =

XMO|SHK| UOLE E|=0| HAE #0|A0 @Transactional 0H|3|E1|0|*._‘|% oI5l HAE
%?—E =) EH”EIEE HAE =50 2l OOjE dd, =8, &K & HEE O0|E=0|
Edc|0f CHA| Z=7|3} AENZL 2| X| X2t SpringBootTest2)| enwronment ==
WebEnvironment.RANDOM_PORTL} DEFINED PORTZ MMsH SHE|X| %=0 O] ¥ H
=0 HIAE AHO|AZE AMSHH HEO| MES 7H| 0|7} e%'.:.

HAE HO[AE AAdt= *Eﬂ':SEf HAE AHO|AY 2&=0 A =3 AH O[S A E7}
ME 22t MEE AH Ol EUMMZ HAE #HO|A0A Stig 4= ¢17| I{F
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Spring Boot Test

< JPAHAE

v 0N HAE HO|AS 7A| Eots 22 0|2 Ol&7| ME0f HAE AHO|A
OiZE|A 0| M e| eFet WA = A0 'EJEEH AlZHol =713 7hE B i7I3PE

0| E|AE #0]20[7] HRO|X|B H|AE HO|AL X% FH53 OjB2A0[HS oS +
U= 7t 2%t Auolx} =9 22

v W7t BESIALL 7| 5S F7tE WOLE HAE A O] A5 X ottt™ of =27 0]
M| Aok 7[ZHEhE HIAE AO|AE RIOFE Z0|10 BOFE HAE AHO|A= OHEEI?ﬂ
O|MO| TH2 2 7|58 HlAES 240|7 B 10| 4S8 BlAE 7} BOIK| B 20| = 2glo|
As2z 2fF HAET E

v O 3= P=EH 02z fZ2|A 0|32 M E 2| HMEHEE + A2, Z2 o247t
ChAl 2ASHA] B= dl2ld A= ME[27F 2 A

v AT REST-APIE 2= SfM 7|55 HAESHV| 2L HAE A O[AF AMESHY 02 =2 0|
NS 7|52 HAEStE g8t 4= AO| HE A
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v SU HAE@uUnittests ZAEH T2 O2{UM AA ACO| EX REO| oL E |2 Mt
S| Zsot=A| d5s5t= Rl

v BE S0t HAE0 CHSE H|AE A O|A(Test case)E 2Hdste EXZ O|F ESlA A
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v 4 HAE HOo|AE ME 22|k[0{0F 3t O|F 2[5l 7HR ZiK[(Mock object)E -8 5t=
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v SR HAEE (ZEHEQ HAERN HE|) /2 Kt (developer) 22t OtL|2t EC E MEQ=
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% Spring Boot tH?| HAE
v build.gradle Tt 2| o|EH =0l
dependencies {
implementation 'org.springframework.boot:spring-boot-starter-web’
testimplementation 'org.springframework.boot:spring-boot-starter-test'
testimplementation ‘junit;junit:4.13'

implementation 'org.springframework.boot:spring-boot-starter-data-jpa’
compileOnly ‘org.projectlombok:lombok'’

runtimeOnly 'mysqgl:mysql-connector-java'

annotationProcessor 'org.projectlombok:lombok’

testimplementation 'com.h2database:h2'



% Spring Boot tH?| HAE

v applicationym| T+ =t

server:
port: 9090

spring:
config:
activate:
on-profile: default

datasource:
driver-class-name: com.mysql.cj.jdbc.Driver
url:
jdbc:mysql://localhost:3306/mysql?useSSL=false&serverTimezone=Asia/Seoul&characterk
ncoding=UTF-8
username: root
password: wnddkd



o

% Spring Boot tH?| HAE

v application.yml T+ Xt
jpa
open-in-view: true
hibernate:
ddl-auto: create
naming:
physical-strategy:
org.hibernate.boot.model.naming.PhysicalNamingStrategyStandardimpl
use-new-id-generator-mappings: false
show-sql: true
properties:
hibernate.format_sql: true
dialect: org.hibernate.dialect. MySQL8InnoDBDialect

logging:
level:
org.hibernate.SQL: debug



o

% Spring Boot tH?| HAE

v application-testyml| It o
spring:
config:
activate:
on-profile: test

datasource:
url: jdbc:h2:mem:test
username: sa
password:
driver-class-name: org.h2.Driver



o

% Spring Boot tH?| HAE
v Entity 222 =7t

import lombok.Builder;

import lombok.Getter;

import lombok.NoArgsConstructor;
import javax.persistence.*;

@Getter

@Entity

@NoArgsConstructor

public class Member {
@Id
@GeneratedValue(strategy = GenerationType.IDENTITY)
private Long id;

@Column(nullable = false)
private String name;

@Column(nullable = false, unique = true)
private String email;

@Column(nullable = false)
private int age;



o

% Spring Boot tH?| HAE
v Entity 222 =7t

@Builder
public Member(String name, String email, int age) {
this.name = name;
this.email = email;
this.age = age;
}
}



% Spring Boot tH?| HAE
v' Repository QIEH|O|A =7}
import org.springframework.data.jpa.repository.JpaRepository;

public interface MemberRepository extends JpaRepository<Member, Long> {

}



% Spring Boot tH?| HAE

v MemberService 24 =7}

import lombok.RequiredArgsConstructor;
import org.springframework.stereotype.Service;

@Service
@RequiredArgsConstructor
public class MemberService {
private final MemberRepository memberRepository;

void save() {
memberRepository.save(
Member.builder()
.age(1)
.email("email@email.com")
.name("name")
Jbuild()



% Spring Boot tH?| HAE

v Controller 24 =X

import lombok.RequiredArgsConstructor;

import org.springframework.web.bind.annotation.RequestMapping;
import org.springframework.web.bind.annotation.RequestParam;
import org.springframework.web.bind.annotation.RestController;

@RestController
@RequiredArgsConstructor
class CalculatorController {

private final Calculator calculator;
private final MemberService memberService;

@RequestMapping("/")

String save() {
memberService.save();
return "Success”;

}

@RequestMapping("/health")
String health() {
return "OK";

}



% Spring Boot tH?| HAE

v Controller 24 =X

@RequestMapping("/sum")
String sum(@RequestParam("a") Integer a,
@RequestParam("b") Integer b) {
return String.valueOf(calculator.sum(a, b));



% Spring Boot tH?| HAE
v test C|ZE2[0| Repository HAEE S2fA F=7}

import org.junitjupiter.api.Test;

import org.springframework.beans.factory.annotation.Autowired;

import org.springframework.boot.test.autoconfigure.jdbc.AutoConfigureTestDatabase;
import org.springframework.boot.test.autoconfigure.orm.jpa.DatalpaTest;

import org.springframework.test.context.ActiveProfiles;

import org.springframework.test.context.TestPropertySource;

@ActiveProfiles("test")
@DataJpaTest
@TestPropertySource(locations = "classpath:application-test.yml")
@AutoConfigureTestDatabase(replace = AutoConfigureTestDatabase.Replace.NONE)
class MemberRepositoryTest {

@Autowired

MemberRepository memberRepository;



o

% Spring Boot tH?| HAE
v test C|ZE2[0| Repository HAEE S2fA F=7}

@Test
void save() {
memberRepository.save(
Member.builder()

.age(1)
.email("email@email.com")
.name("name")
Jbuild()



% Spring Boot tH?| HAE

v test C|HE2|0f Calculator HAE & A F=7}

import org.junit.Test;
import static org.junit. Assert.assertEquals;

public class CalculatorTest {
private Calculator calculator = new Calculator();

@Test
public void testSum() {
assertEquals(5, calculator.sum(2, 3));

}



% Spring Boot tH?| HAE
v test C|HIEZ|0| Controller HHAE& A =7}

import org.junitjupiter.api.Test;

import org.springframework.beans.factory.annotation.Autowired;

import org.springframework.boot.test.autoconfigure.web.servlet. AutoConfigureMockMuvc;
import org.springframework.boot.test.context.SpringBootTest;

import org.springframework.http.MediaType;

import org.springframework.test.web.servlet. MockMvc;

import org.springframework.test.web.servlet.result. MockMvcResultHandlers;

import static org.springframework.test.web.servlet.request. MockMvcRequestBuilders.*;
import static org.springframework.test.web.servlet.result. MockMvcResultMatchers.*;



% Spring Boot tH?| HAE
v test C|HIEE|0| Controller HAEE A =7}

@SpringBootTest(webEnvironment = SpringBootTest. WebEnvironment.MOCK)
@AutoConfigureMockMvc
public class ControllerTest {
@Autowired
private MockMvc mockMvc;
@Test
public void testGetHotelByld() throws Exception {
mockMuvc.perform(post("/health")
.contentType(MediaType.APPLICATION_JSON))
.andExpect(status().isOk())
.andExpect(content().contentType("text/plain;charset=UTF-8"))
.andDo(MockMvcResultHandlers.print(System.out));



o

% Spring Boot tH?| HAE

v OHAE B 2

® /gradlew compileJava
® /gradlew test



% Spring Boot tH?| HAE
v’ Jenkins 23 B E FI}

stage("permission”){

steps{
sh "chmod +x ./gradlew"
}
}
stage("compile"){
steps{
sh "./gradlew compileJava"
}
}
stage("test"){
steps{
sh "./gradlew test"
}

}
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Code Coverage

% JaCoCo Code Coverage
==
® build.gradle Tt0| Z2{Q1 7t
plugins {
id 'org.springframework.boot' version '2.6.1'
id 'io.spring.dependency-management' version '1.0.11.RELEASE'
id 'java'
id("org.sonarqube") version "6.0.1.5171"

id 'jacoco’



Code Coverage

% JaCoCo Code Coverage
==
® build.gradle Tt0f| M7 =7}
jacocoTestCoverageVerification{
violationRules{
rule{
limit{

20% O|&f O] OfOF &}

minimum = 0.2 /™A EH|AE FHHE2|X|7}



Code Coverage

% JaCoCo Code Coverage
voEE U s
o A

/gradlew test jacocoTestCoverageVerification

Jgradlew test jacocoTestReport



Code Coverage

% JaCoCo Code Coverage
==
o Zi ol

http://localhost:63342/calculator/build/reports/jacoco/test/html/index.html

calculator
Element Missed Instructions + Cov.~ Missed Branches Cov.~ Missed = Cxty: Missed Lines: Missed = Methods~ Missed Classes
3 com.leszko.calculator 57% n/a 9 23 6 29 9 23 0 6

Total 53 0f 126 57% 00of0 nfa 9 23 6 29 9 23 0 6



Code Coverage

% JaCoCo Code Coverage

v ZisiY

® (lass Coverage

*
*

A7 Oy AL EIR=XE 7222 HH I X E AL
e A8 7[E2 2L W HAE F 171 0l AR, d-dAL, Static initializer

2= A BAA AL E A= TE

® Method Coverage
& HACTL XA 18 0|4 S & EUEX|E 7|ZQE HHE|X|S At

¢ 02t ROl 2E AETJ A EJA=X|= TEF 7[00 K2
€ Method Coverage(%) = (A E HAEQ 5=/ FH| H2AE2] =) x 100
® Line Coverage
¢ H2AE SO HE o~ 3E 201 =9 M 24 FE 219l = F & Jj9| 2}
olI0| 2 E|Y=XE 55t 0| F Sl HIAEN M =& 2 E 220 HofLt
AL

o I_ [ - [ .
U[eX| =2olgt = QU

@ Line Coverage(%) = (MS#El FE 2401 4=/ FHM| 44 FE 24l ) x 100



Code Coverage

% JaCoCo Code Coverage
v AL 5N
® Branch Coverage
& o~ FC U 27]2(f, Switch )0 s HAEQ| 4l SEO0] OfEA E=X|
Mt A
& SHI A0 Wet A MY SZ20| P2tH O RE £7|20| YAHOE MY

L S Skt A o
=X golgh = US

& X AMZX[(%) = (2dE 271 7/ M 271 &) x 100
o ool HHE[X| vs EEX| FHH Z|X]|

& 23X HHZ[X|7F 100%2! 8% E& ZE 220 s=HEBE= 2t HHZ[X[ =
100%

¢ el AHEZ|X[ZF 100%2r 22 sff A E2X] HHE[X|7F 100%7F &K= S

-
o

® [nstructions Coverage
¢ JaCoCoOlM XM&dte 7+ 22 THelel AHZX] 58 YE

o
e
¢ XtHHHIO|E ZE CHR|O|M HAE AL 25X B2 A E9| 0 Tiet §&
2 X=X
=2 T1 O

¢ THdoh XiH 2 EO[ HIO|E R E = 0
IDEO|| A= jclasslib O|2f= pluging &9



Code Coverage

% JaCoCo Code Coverage
v AL 5N
® Complexity by Type

& JaCoCo Z|ZE0| Cxty(Complexity by Type) ZE7} Q=0 Cxtye 2
CE LIEI = ojE 2

¢ ZiAL; QIHIO|AQF H2 AE
22 & (Cyclomatic Complexity)E Of2
€ v(G) = B(the number of branches) - D(the number of decision points) + 1

» B(the number of branches): the number of possible paths through the
code.

[
1o
il

2|_

= D(the number of decision points): 2=

= I 22 (for, while,
do-while)lt Z0| MOz &2 Z¥st= ZE == 2|0



Code Coverage

% Code Coverage®| O|H

v B UA HAE REJHE UL L2 MWDE WIS AN ASSH=L £20] &
SO ZE AWK KOB HAE EX| @2 BEOIN BT By 4 U

v R B M B8 DOt HAERD B} ZACHA EO2 RSl Py I Al
40| £07

IT O

v SXE4 804 DE W ARYO 48 HIAE BES S HO| H 4|YE

v ONE MY SRR BB AT M2 TS5 FIFHEE A0k AlZ0| &
015



Code Coverage

¢ Code Coveragel| 5 X
v IE FHHZ|X| 100% 7t FEH 2ZEQO{E 2|O0|3t7l YECHe HS
E AHHE|X|7} 100%7F = ATt
o LA A= 7|5 FE
o T30 LRI UEs Z
® EHAE HO[AT FEHE FL2

v Bed| ZE AHE|X| =AS =0|7] ?Id HIAE AHO0|AS 4-dot

= Y2 X[Y5}{OF 5t
27 At % ol ZEO Ot O[S E HIE 2= ZHHE HAE HO[AE Zd3|{oF &
v' Google Testing BlogOfl ZI’4 %l Code Coverage Best Practices 2= &1 sfE2™ F=9| A
HE|X|= ZEQ| H{=L A Fet/Sak, ZES YOt Xt5= AE20f St=X|, ZEo| =&
o, /X 712 X el #Haof M2t =20l 27 =FS "ot A0 FCH 710l £ S}
1 QOM LS L20A HAISHD Y= TE HHE|X| £FL 60%2 A 2=F 75%=

ARG OI3E £% 90%E BHECl £Z02 Jto|=

o
v HAE HHEX] 100%E= 7|22 2 BtE| Instructions Coverage(or Line Coverage)Of CH2t
X ®EE ZYStL Branch CoverageE O SHAIZ = U= EHMQ SHE $ESHD X2
K2 Rlelsy L7t 3 Eo| ZX0| O £0E ZA

- - O
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® SonarQube
® Checkstyle
® SpotBugs

® PMD

® FindSecBugs



SonarQube

% SonarQube
v https://www.sonarqube.org/
v Continuous Integration + Analysis
® Code Quality Assurance tool -> Issues + Defect + Code Complexity
® Detect Bugs & Vulnerabilities
® Track Code Smells
® (Code Quality Metrics & History

v 17 languages X|&: Java, C#, JavaScript, TypeScript, CloudFormation, Terraform, Kotlin,
Ruby, Go, Scala, Flex, Python, PHP, HTML, CSS, XML, VB.NET &

Cl/CD integration
v Extensible, with 50+ community pluginsns

<\



SonarQube

o AE-le

v’ https://www.sonarqube.org/downloads/

g))) Sonqr Solutions Products Resources Company Q
N SonarQube

& server

Deploy What's new Why upgrade Docs Download Pricing

SonarQube Server Version 10.8 | Released December 2024

Community Build

Free and open source for
productivity & code quality

Download for free

Release 24.12 includes:

& Static code analysis for 21
languages and
frameworks: Java, C#,
JavaScript, TypeScript,
CloudFormation,
Terraform, Docker,
Kubernetes/Helm Charts,
Kotlin, Ruby, Go, Scala,
Flex, Python, PHP, HTML,
CSS, XML, VB.NET,
Ansible, and Azure
Resource Manager

Developer Edition

Essential capabilities for

small teams & businesses

Community Build, plus:

& Additional languages: C,
C++, Obj-C, Dart/Flutter,
Swift, ABAP, T-SQL and
PL/SQL

Al Code Assurance (O
Al CodeFix (early access)

AutoConfig for C and C++
projects

@ Taint analysis with deeper

Enterprise Edition

Designed to meet

Enterprise requirements

Developer Edition, plus:

& Additional languages:
Apex, COBOL, JCL, PL/I,
RPG and VB6

@ Unlimited integrations
with DevOps platforms

& Security engine custom
configuration for more
powerful taint analysis

& Custom rules to detect
private secret patterns

Data Center Edition

For high availability,
scalability, & performance

Enterprise edition, plus:

& Autoscalingina
Kubernetes cluster

Component redundancy
Data resiliency

Horizontal scalability

e 0 0 o

High performance under
extreme load

Standard commercial

o


https://www.sonarqube.org/downloads/

SonarQube

* 2%
v EHE 0|8¢t X
® Apple Silicon(M1) ChipO| OF A2
docker run --rm -p 9000:9000--name sonarqube sonarqube
® Apple Silicon(M1) Chip2| 4<%

docker run --rm -p 9000:9000 --name sonarqube edowon0623/sonarqube:arm



SonarQube

< X

v localhost:9000 22 H=%

Log In to SonarQube

admin




SonarQube

o *E'l X|

v localhost:9000 22 H=%

Update your password

This account should not use the default password.

Enter a new password

All fields marked with * are required

Old Password *
New Password *

Confirm Password *



SonarQube

% SonarQube Token 2fsH

ality Profiles  Qua : Administration (200 Q. Search for projects... “

© You're running a version of SonarQube that is past end of life. Please upgrade to a supported version immediately. Administrator
My Account
Log out

How do you want to create your project?

Do you want to benefit from all of SonarQube's features (like repository import and Pull Request decoration)? Create your project from your favorite DevOps platform.
First, you need to set up a DevOps platform configuration.

3 0 0O ¥

From Azure DevOps From Bitbucket From GitHub From GitLab

Set up global configuration Set up global configuration Set up global configuration Set up global configuration



SonarQube

< SonarQube Token 23
squ_3e12a0eb662e0bf3b8c5ad9e8cd236a38c7c3f67

A Administrator Profile ~ Security  Notifications  Projects

Tokens

If you want to enforce security by not providing credentials of a real SonarQube user to run your code scan or to invoke web
services, you can provide a User Token as a replacement of the user login. This will increase the security of your installation by
not letting your analysis user's password going through your network.

Generate Tokens

sonar-token User Token v ’

Name Type Project Last use Created

No tokens



SonarQube

% Gradle ZEMEQ &
v" build.gradle It 0| E2{12 HX|
plugins {
id 'org.springframework.boot' version '2.6.1'
id 'io.spring.dependency-management' version '1.0.11.RELEASE'
id 'java'
id("org.sonarqube") version "6.0.1.5171"



SonarQube

% Gradle ZIZMEQ) ML
v A =

J/gradlew clean build

/gradlew sonar -Dsonar.host.url=http://localhost:9000 -
Dsonar.login=squ_6a9c9f99fbe267f395a7b3533b32d82a04536210



SonarQube

% Gradle ZIZMEQ) ML

v ZA1t gol

Q. Search by project name or key ©

1 projects Perspective: Overall Status v Sortby: Name v |z
¢ calculator Last analysis: 4 minutes ago
¥¢ Bugs @ Vulnerabilities Q@ Hotspots Reviewed & Code Smells Coverage Duplications ~ Lines

0@ 0@ 00% @ 1Q 0%Q 0% () 32 e

1 of 1 shown



SonarQube

« Bad Code
v Controller Code =%

@RestController

class CalculatorController {
@Autowired
private Calculator calculator;

private final Logger logger = LoggerFactory.getLogger(CalculatorController.class);

@RequestMapping("/sum")
String sum(@RequestParam("a") Integer a,
@RequestParam("b") Integer b) {
System.out.printin("a: " + a + " b: " + b);
return String.valueOf(calculator.sum(a, b));



SonarQube

« Bad Code
v A Y

J/gradlew clean build

./gradlew sonarqube -Dsonar.host.url=http://localhost:9000 -
Dsonar.login=squ_6a9c9f99fbe267f395a7b3533b32d82a04536210



« Bad Code
v Z1} 2ol

—/ L=

Q. Search by project name or key

1 projects

17 calculator

¥¥ Bugs

@ 0

£ Vulnerabilities

SonarQube

@ Hotspots Reviewed

0.0% @

Perspective:  Overall Status ~  Sortby:

@ Code Smells

3Q

1 of 1 shown

Last analysis: 3 minutes ago

Coverage

00% O

Duplications

0.0% O

Conre -

Name v |z

Lines

36 @ Java



SonarQube

« Bad Code
v Z1} 2ol

—/ L=

QUALITY GATE STATUS MEASURES

Some Quality Gate conditions on New
N od Overall
(1] Code were ignored because of the small rew Code iR Coce
number of New Lines Since December 26, ...
Started 14 minutes ago

Failed

1 conditions failed O ¥¢ New Bugs Reliabiity ()
On New Code
Maintainability Rating on New Code is O & New Vulnerabilities Security t:’
worse than A

Fix issues before they fail your Quality Gate with
SonarLint& in your IDE. Power up with
connected mode!

O @ New Security Hotspots —  Reviewed Security Review o

‘] 5 M Added Debt 2 @ New Code Smells Maintainability



SonarQube

« Bad Code
v Z1} 2ol

—/ L=

Overview Issues Security Hotspots Measures Code  Activity

(e I 0

Filters 2 srer.. /java/com/leszko/calculator/CalculatorController java

Project Settings v  i= Project Information

1/3issues 25min effort

Remove this unused "logger" private field. ©

Sminutesago~ L14 % T~

YRS @ Code Smell + @ Major v (O Open ~ Not assigned v 5min effort Comment W unused v
¥¥ Bug 0

B Vulnerability 0 Replace this use of System.out or System.err by a logger. 9minutesagov L19 % T~
@& Code Smell 3 @ Code Smell v @ Major v (O Open ~ Not assigned ~ 10min effort Comment @ bad-practice, cert, owasp-a3 v
v Severity [¢] sre/../java/com/leszko/calculator/CalculatorApplicationTests.java

S} Btk L Sy L Add at least one assertion to this test case. 2daysago~ L10 % T~
& Critical 0 © Info 0 @ Code Smell » @ Blocker v (O Open~ Not assigned v 10min effort Comment @ junit, tests v
@ Major 2

3 of 3 shown



SonarQube

« Bad Code
v Controller Code =%

@RestController

class CalculatorController {
@Autowired
private Calculator calculator;

private final Logger logger = LoggerFactory.getLogger(CalculatorController.class);

@RequestMapping("/sum")
String sum(@RequestParam("a") Integer a,
@RequestParam("b") Integer b) {
logger.debug(“a: {}, b: {}", a, b);
return String.valueOf(calculator.sum(a, b));



SonarQube

« Bad Code
v A Y

J/gradlew clean build

./gradlew sonarqube -Dsonar.host.url=http://localhost:9000 -
Dsonar.login=squ_6a9c9f99fbe267f395a7b3533b32d82a04536210



« Bad Code

v 2t

=1 30]

—/ L=

| My Favorites n l

Filters

Quality Gate

Reliability ( ¥¥ Bugs )

o o o o

SonarQube

Q. Search by project name or key

1 projects

1y calculator

¥¥ Bugs B Vulnerabilities @ Hotspots Reviewed

0 Q 0® 0.0% @

Perspective:

& Code Smells

1Q

1 of 1 shown

Overall Status

Sort by:

Last analysis: 5 minutes ago

Coverage

00% O

Duplications

0.0% O

[crae o - [O8

Name

Lines

36 @ Java



