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% Spring Data Redis

v AOZ BE T2 MEO| A= spring-boot-starter-data-redis 2EFEHE K&t Spring
Data Redis ZTEME 20|22 2{2|2} g CIAE AHAZAS= E2l0|H, Y CIAE AFRSI=0|
ZQasteto|lEe g E B&F Zototn s

v AR8E = U= E2IO[H 2 Jedis, Lettuce 2H0|E2{2| & 7|2 E5IH 0§ A E

HE
o T—
TZHENM & AFEY = UAs 22 HS
spring-boot-starter-data-redlis 2|&d2 37t

v HC|A YO AR gid

<

® org.springframework.data.redis.core?| RedisTemplate S2{AE ALESH= R 1t
Spring Data Z2ME 0| M X5 3t= CrudRepositoryE %.WS?_F RedisRepository S

ALE
® RedisRepository= PR5P'_ A E L2 0| A= RedisTemplate 2= & HI0
O|F5t=0| g|C|AF F HIO|H MEAZE ALESHCHH RedlsRep05|tory HIAlLS

Afﬂ&g Z40| =X| 0t I:1|O|E1 x-|x+_/|\_g£ O OFL| 2} CFH2 o]7 JHK| 2X o2 st
A0 = RedisTemplate 22|25 At23I= Z0| 28X



% Dockerg O|8%t AKX A H&

v O|OX| Ct22E

® docker pull redis
v O|OJX] =2l

® docker images
v ZHO|H dd A &

® docker run --name myredis -d -p 6379:6379 redis
v B35

® docker exec -it myredis /bin/bash

® redis-cli -h 127.0.0.1
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% Lettuce 20| E 22| o HHEM A

v RedisConnetionFactory

RestTemplate= 2i|C[A0] BHOF HAdt= 7|52 MS5ts Sl
RestTemplate= 2| C|22f O S 2[#|0]8 ALO|Of HHY NS WD 2E|St= 7|55
org.springframework.data.redis.connection I 7| X| 2| RedisConnectionFactory

T off 2

RedisConnectionFactory ZiK|E 24-dct 2 RedisTemplate2| setConnectionFactory()
HAME QX2 A™SHH =

Spring Data RedisOll A= RedisConnectionFactory 2IE{HO|AE F#3ot ALK 2
JedisConnectionFactory®}t LettuceConnectionFactory 2EiAE 7|2 M&

Of Z2|HO| MM A 2i|C|A E2tO|H 20| 2{2|0f el FLHHE M EY
of|Cl & M= OFF|EIXOf et 2f Ol M Bh=E 4, 2C[ ME[E 4, 2T
oA P2 FEY = U= AFESt= OF7[H A0 et
LettuceConnectionFactory Z4{H|E A

I-J

A28 T3+ org.springframework.data.redis.connection I 7| X| 2]
RedisConfiguration 2/ HIf|0| A& X Sodt=0 2|C|& 28 25 Eot=
CIH M O|A0|H Ot7[HIXN| 2 FoMES M-S

MESH AHHE Y W BB = LettuceConnectionFactory 2 dXto| QIXIZ HE



% Lettuce 20| E 22| o HHEM A

v RedisConnetionFactory
® RedisConfiguration 2IE{IH|O[AT} K Sdt= 2 S

¢

¢

¢

RedisStandaloneConfiguration: tt=2 2 T4 & 2| A MHO| HAMHEZ B2
I PNF=3

RedisStaticMasterReplicaConfiguration: 8| C|A OAH 2 EZ2|7F 22 +4 =
g Cl& ME{O HEME S If ALE

RedisSocketConfiguration: 354 0@l A3Z 0|85}

22 24 2 2E0| X[ Eﬂ':lﬁ ME 0| AHEMS B2 Of ALESH=0| TCP
ii”g AESte AECH 20 H22| A0 B2 ZHO| A=
RedisSentinelConfiguration: 2| C|A ME[Y Fx2 F4E 2| ME[E MEO
AHEME S Of AL

RedisClusterConfiguration: 2f|C|A S AH FR2 - E 2 C{A AMHO
AEME S Of AL

O] O =2|# 0]-d 1t
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< Lettuce 2fO|E2{2| o HHM A7
v RedisConnetionFactory
® RedisStandaloneConfiguration A& A7

@Configuration

public class CacheConfig {

@Bean

public RedisConnectionFactory cacheRedisConnectionFactory() {
RedisStandaloneConfiguration configuration = new
RedisStandaloneConfiguration ("127.0.0.1", 6379); °
configuration. setDatabase(0);
configuration. setUsername("username");
configuration. setPassword("password");
final Socketoptions socketoptions = SocketOptions.builder()
. connectimeout(Duration.ofSeconds(10)).build();
final Clientoptions clientoptions = ClientOptions.builder()
.socketOptions(socketOptions).build();



% Lettuce 20| E 22| o HHEM A

v RedisConnetionFactory
® RedisStandaloneConfiguration A& A7
LettuceClientConfiguration lettuceClientConfiguration =

LettuceClientConfiguration.builder()

.clientoptions(clientoptions)
. commandTimeout(Duration.ofSeconds(5))

.shutdownTimeout(Duration.ZERO)

Jbuild();
return new LettuceConnectionFactory(configuration, lettuceClientConfiguration);

}

// e

}



% Lettuce 20| E 22| o HHEM A

v RedisConnetionFactory
® RedisSentinelConfiguration A2 A7

@Bean

public RedisConnectionFactory cacheRedisConnectionFactory() {
RedisSentinelConfiguration configuration = new RedisSentinelConfiguration();
configuration setMaster("REDIS_MASTER_NAME");
configuration sentinel("127.0.0.1", 19999);
configuration sentinel("127.0.0.1", 19998);
configuration sentinel("127.0.0.1", 19997);
configuration setPassword("password");

return new LettuceConnectionFactory(configuration);

10



% Lettuce 20| E 22| o HHEM A

v RedisConnetionFactory
® RedisClusterConfiguration AF& A7

@Bean
public RedisConnectionFactory cacheRedisConnectionFactory() {
RedisClusterConfiguration config = new RedisClusterConfiguration();
config. setMaxRedirects(3);
config.setClusterNodes(List.of(
new RedisNode("127.0.0.1", 19999),
new RedisNodeC 127.0,0.1", 19998),
new RedisNode("127.0.0.1", 19997)
);

return new LettuceConnectionFactory(config);

11



< Redis AME - property 2| O|&Ed AIE
v data-redis, springweb, lombok 2t0|E2{2|9| O|EHS Mot TZNE MY

12



% Redis HEMH A

v Redis &8 Z2iA

@Configuration
@EnableRedisRepositories
@RequiredArgsConstructor
public class RedisConfig {

private final RedisProperties redisProperties;

@Bean
public RedisConnectionFactory redisConnectionFactory() {

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

}

13



% Redis HEMH A

v Redis 29d a2 49 & &9

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

14
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% RedisTemplate

v

v

RedlsTempIate MU= EFRY K vE 28 &= =0 A B MU= EF2 2Tl 7] o

ot & S MUH|E Ef= 2C[A #F sHE

setKeySerializer, setValueSerializer 2’853 = O|F&= RedisTemplateE AFEE | Spring -
A

= Of
Redis 7t HO|E 2 &E3t, FEIHo A| AFESH= 24]0] JDK 2 Hot HHAIO| 7] =2 21|
0= EX7F AKX redis-cliZ S5 27 HO|HE Eejn & [ ¢ot= = gle
SEE 3L/ Ij20| M8t MK

1oL 2O
HEot IS AX|E Xt A 7t byte]
o CI 20 M E = bytel] 7t AtHE 24K =

ok U

Ht|Of BT A0 MEE[ SEELL AX|H
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% RedisTemplate
v' RedisConfig 22 20| RestTemplate 22fA2| bean ¥4 IEE F7t

@Bean(name="redisTemplate")

public RedisTemplate<String, String> redisTemplate(){
RedisTemplate<String, String> redisTemplate = new RedisTemplate<>();
redisTemplate.setConnectionFactory(basicCacheRedisConnectionFactory());
redisTemplate.setKeySerializer(new StringRedisSerializer());
redisTemplate.setValueSerializer(new StringRedisSerializer());
return redisTemplate;

16



< Redis A& - CrudRepository
v' DTO =2 44 - dto.Member

@Getter

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

@Id

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

public Member(String name, int age) {

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

® RedisE Edl MY Member Class

® @RedisHash O{'H|O|Z Sl 2783t 2f2 Redis®| key &l prefix2 ALE
o @Id O{HO| M2 JPAR STt &S +=HSt=0 memberiid} 2| 2/X|0f| At 2

generate 240| CH =

17



< Redis A& - CrudRepository
v' Repository QIEH 0| ‘M4 — persistence.MemberRedisRepository

public interface MemberRedisRepository extends CrudRepository<Member, String> {
}
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< Redis A& - CrudRepository
v Service 22ff& M - service.MemberService

@RequiredArgsConstructor
@Service
public class MemberRedisService{
private final MemberRedisRepository memberRedisRepository;

public void addMember(){
Member member = new Member("OFE!", 45);
memberRedisRepository.save(member);

}

public Member getMember(String id){
Member member = null;
Optional<Member> result = memberRedisRepository.findByld(id);
if(result.isPresent()){
member = result.get();

}

return member;

19



< Redis A& - CrudRepository
v' Controller S2{A0] M2| ZE =7}

@RestController
@RequiredArgsConstructor
public class MemberRedisController {
private final MemberRedisService memberRedisService;

@PostMapping("/redis")

public ResponseEntity <String> add(){
memberRedisService.addMember();
return new ResponseEntity<>("success", HttpStatus.OK);

}

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

public ResponseEntity<Member> get(@PathVariable String id){
Member member = memberRedisService.getMember(id);
return new ResponseEntity <>(member, HttpStatus.OK);

}
}

20



< Redis A& - CrudRepository

v 2ol

http://localhost/addmember

GET v http://locathost/addmember

Params Authorizatior Headers (8)

Body »

none form-data

Cookies Headers (5) Test Results

Body

Preview

Pretty Raw

1 success

x-www-form-urlencoded

Visualze Text

() Save ~

Pre-request Script Tests Settings Cookies
» raw binary GraphQL JSON v Beautify

£ 2000k 298ms 1708 Save Response v
v 5 A[-] i—‘\.‘

21



< Redis A& - CrudRepository

v 2ol

‘redis:6379> keys x

1) "name"
2) "key5"
3) "member"
4) "green"
5) "keyl"
6) "member:0c0f8007-00f4—-4a28-8a0e—-02c06615e376"
7) ukeyu

8) llredll

9) Ilall

110) "yellow"

11) "key3"
12) "key2"
13) llbll

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

3) llagell
4) lI99|l
5) llidll
6) "0cof8007-00f4—-4a28-8a0e-02c06615e376"
7) "name"
q 8) Iljanll

= redis:6379> [

22



< Redis A& - RedisTemplate
v =AE ALE

® org.springframework.data.redis.core.ValueOperation<K, V> QIHL|O|A = 2| C|A 9]
=X At A E A Y = Us 7IsE MS

® RedisTemplate2| opsForValue() HIAEE AHESIH ValueOperations 24K E 2l =¢
£ A= ValueOperations2| M| & S2iA EfRI2 RedisTemplatel| HH|E 2ES
(&

® AtEX}7} RedisTemplate<HotelCacheKey, HotelCacheValue> AZ & HIS g O|5HH
opsForValue() M E7} 2| E5H= S22 EFRI2 ValueOperations<-LotelCacheKey,
HotelCacheValue>7t &

ValueOperations <HotelCacheKey, HotelCacheValue> hotelCacheOperation =
hotelCacheRedisTemplate.opsForValue();

23



< Redis A& - RedisTemplate
v =AE ALE
® ValueOperationsO| A X|Sdt= M E
4
4

¢

void set(K key, V value): key?} valueS X%

void set(K key, V value, long timeout, TimeUnit unit): key@t valueE X&gt If
SAO 82 7|7t2 d-5t=0 TimeUnit 241t timeout QIAE AHESHY |2

7|12t 4

Boolean setlfAbsent(K key, V value): key2t 0 & £|= H|O|E{ 7} S 2™ valueE

MESHL HME HH0 dS55HH trues HISHH falseE 2| E

Boolean setlfAbsent(K key, V value, long timeout, TimeUnit unit):
setlfAbsent()2t 7| 50| ZX|2t HIO|HE X&' M= timeoutl} timeunit 2fS
AMESHY 72 7|t 47

Boolean setlfPresent(K key, V value): setlfAbsent()2+ HHCHZ keyQt Of & &=
IO 7 Y2® HIO|HE B4 HME HH0| HS55HH trues & ISt
falseE 2| H

Boolean setlfPresent(K key, V value, long timeout, TimeUnit unit): setlfPresent()
ot 7|s0| ZX[2t HIO|HE N&EE M+ timeoutdt timeunit 2t= AL23I0 R&
7|2t A

=

24



< Redis A& - RedisTemplate
v =AE ALE
® ValueOperationsO| A X|Sdt= M E

¢

V getAndDelete(K key): key2t 0§ & k| = C|O|HE Z=3|510] 2| HSt= SA|0
CIO|EH E AMA|

¢ V getAndExpire(K key, long timeout, TimeUnit unit): key2t 0§ & £|= GH|O|EHE

* 6 60 o

Z2[olBAM HOlHe 7= 7|7t &8

V getAndset(K key, V value) key2t O§ & &|= O|F H|O|EH{E Z=2|3t11 2| Egkrh
OIXtZ BF2 valueE MZ M F

Long increment(K key): &=l EXtE0| =Xt2tH 12 T7t

Double increment(K key, double delta): delta QI Xt2tE S 7tA|Z| 12 Long
Etgiloz 2|H

Long decrement(K key): & E ZAtE0| =AI2tH 15 42
Long decrement(K key, long delta): delta QIXt2HE ZHA

25



< Redis A& - RedisTemplate
v' Controller {20 F715t0 HAE

@Autowired
@Qualifier("redisTemplate")
private RedisTemplate<String, String> redisTemplate;

@PostMapping("/redisTest")
public ResponseEntity<?> addRedisKey() {
System.out.printin(redisTemplate);
ValueOperations<String, String> vop = redisTemplate.opsForValue();
vop.set("yellow", "banana");
vop.set("red", "apple");
vop.set("green”, "watermelon");
vop.set("blue", "&FH|2|", Duration.ofSeconds(10)); //+= AlZtO] 10
return new ResponseEntity < >(HttpStatus.CREATED);

}

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

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

26



< Redis A& - RedisTemplate
v Controller 222 E =1 HAE

GET v http:/focalhost/redisTest/yellow

Params Authorization Headers {8) Body » Pre-request Script Tasts Settings Cookies

none form-data x-www-form-urlencoded  # raw binary GraphQL JSON Beautify

1 3 T

Body Cookies MHeaders{5) Test Rasults & 2000k 7ms 1688 Save Response v

Pretty Raw Preview Visualize Text = hmh Q

1 banana

redis:6379> get "vyvellow"
"banana"
27



< Redis A& - RedisTemplate
v EZXNE

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

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

® Service AZ0A AL SRR RedisTemplates M X T YA 02 RIS ALE

o IZEZMEOA 29 Al RefreshTokenS cache AMEH{ Q! RedisO M&e 82
AHE5ER- A, 'rRTKey'E2t= 242 2 H 2|10 72 String 4k

28



< Redis A& - RedisTemplate
v AR #R0 HE MAME

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

® opsForSet Set2 &l A Serialize / Deserialize

® opsForZSet ZSet2 & A Serialize / Deserialize

® opsForHash HashE & | Serialize / Deserialize

29
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& 24
v

Ar 4%

A2t A

® RedisTemplet2 845l = RedisConfig 2220 =7}

@Bean(name = "lockRedisTemplate")
public RedisTemplate<String, Long> lockRedisTemplate() {
RedisTemplate<String, Long> lockRedisTemplate = new RedisTemplate<>();

>

lockRedisTemplate.setConnectionFactory(basicCacheRedisConnectionFactory());
lockRedisTemplate.setKeySerializer(new
GenericToStringSerializer<>(Long.class));
lockRedisTemplate.setValueSerializer(new
GenericToStringSerializer<>(Long.class));
return lockRedisTemplate;

31



« =
v A EAS
® RedisTemplet2 AF&5t= LockAdapter A 44d
@Component
@SIf4

public class LockAdapter {

@Autowired
@Qualifier("lockRedisTemplate")
private final RedisTemplate<String, Long> lockRedisTemplate;

private ValueOperations<String, Long> lockOperation;

public LockAdapter(RedisTemplate<String, Long> lockRedisTemplate) {
this.lockRedisTemplate = lockRedisTemplate;
this.lockOperation = lockRedisTemplate.opsForValue();

}

public Boolean holdLock(String hotelld, Long userld) {
String lockKey = "key";
return lockOperation.setlfAbsent(lockKey, userld, Duration.ofSeconds(10));

}

32
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v

Ar 4%

A2t A

® RedisTemplet2 AF&5t= LockAdapter A 44d
public Long checkLock(String hotelld) {

String lockKey = "key";
return lockOperation.get(lockKey);

>

}

public void clearLock(String hotelld) {
lockRedisTemplate.delete("key");

}

33



@2t LockAdapterTest 2eiAE 4 ddtn &

@SprlngBootTest
public class LockAdapterTest {

private final Long firstUserld = 1L;
private final Long secondUserld = 2L;
private final Long thirdUserld = 3L;

@Autowired
private LockAdapter lockAdapter;

34



& =4 E
v 24 EAE
® TestE 9%t LockAdapterTest 2eiAE Mot &
@Test

@DisplayName("firstUserld 7t 2fS M A SICE")
public void testLock() {
final String hotelld = "123123123L";

Boolean isSuccess = lockAdapter.holdLock(hotelld, firstUserld);
Assertions.assertTrue(isSuccess);
System.out.printin(isSuccess);

isSuccess = lockAdapter.holdLock(hotelld, secondUserld);
Assertions.assertFalse(isSuccess);
System.out.printin(isSuccess);

isSuccess = lockAdapter.holdLock(hotelld, thirdUserld);
Assertions.assertFalse(isSuccess);
System.out.printin(isSuccess);

Long holderld = lockAdapter.checkLock(hotelld);
Assertions.assertEquals(firstUserld, holderld);

35



& =4 E
v 24 EAE
® TestE 9%t LockAdapterTest 2eiAE Mot &
@Test

@DisplayName("330| sA|0f &5 Hd™otX|E2H 182 &= &=CLY)
public void testConcurrentAccess() throws InterruptedExceptlon {

final String hotelld = "9999999";
lockAdapter.clearLock(hotelld);

CyclicBarrier cyclicBarrier = new CyclicBarrier(3);

new Thread(new Accessor(hotelld, firstUserld, cyclicBarrier)).start();
new Thread(new Accessor(hotelld, secondUserld, cyclicBarrier)).start();
new Thread(new Accessor(hotelld, thirdUserld, cyclicBarrier)).start();
TimeUnit.SECONDS.sleep(1);

Long holderld = lockAdapter.checkLock(hotelld);

System.out.printin(holderld);

Assertions.assertTrue(List.of(firstUserld, secondUserld,
thirdUserld).contains(holderld));

lockAdapter.clearLock(hotelld);
}
36



& 24
v

Ab
® TestE 9% LockAdapterTest 2E{AE M5t =Y

class Accessor implements Runnable {
private String hotelld;
private Long userld;
private CyclicBarrier cyclicBarrier;
public Accessor(String hotelld, Long userld, CyclicBarrier cyclicBarrier) {
this.hotelld = hotelld;
this.userld = userld;
this.cyclicBarrier = cyclicBarrier;
}
@Override
public void run() {
try {
cyclicBarrier.await();
lockAdapter.holdLock(hotelld, userld);
} catch (Exception e) {
throw new RuntimeException(e);

Ar 4%
|

F AL
= -

}
}
}
}

37



% Redis Sorting
v' Sorted Set(ZSet)

Sorted SetOf| = 7| @ M5 = Qf HIE AR (score)E N = J2H HZ

0jo

AT0E 7|E2E HO|HE 78%%‘ =
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C)| Az +E 0| 85tH Zof 7|5
ALl AFEA ™A €2 7|50
RedisTemplate®| A Sorted Set X2 FLZE At
RedisTemplate ZHM|2| opsForZSet() MM == ZSetOperations 24X & 2| H

ZSetOperations<String, Long> ZSetOperations =
biddingRedisTemplate.opsForZSet();

ZSetOperations= #F 20t 230 22 M¥
ZefAE ALBSH=0 WRl a2l Ef '% Xl

o)

>t
iy

0
Hu
ox
ne

_(?l-

P

fo
of

o

N

orr

H o
A

=
T

Ir AL

mot o EJ
>
N r

-|>_|_|
rot
ot
>
$0
|0
=
>
>

$0
mlo

Of
=1
OH

Ofo
ok

00
OF

7| 218l TypedTupleO|2t= FE
U= MU S ERES 2

O?.'._?l

—l—
oF A
=1 |

o 4
30
0
=
9
73
0]
—
B
(@)
o
C
5
~—
n

|2t Q17| HAMOf Lt

|29™ ZSetOperations K& AtE

38



% Redis Sorting
v' Sorted Set(ZSet)
® ZSetOperations 2| HA =

¢

® & ¢ O o o

Boolean add(K key, V value, double score): 7|2t O E £|+= Sorted Set0f| 272t
AF0E A MEH

Boolean addIfAbsent(K key, V value, double score): 7|2t Of & | = Sorted
SetOf| M& =l WFIF QICHH M7 2 AFONE A M

Long remove(K key, Object... values): 7|2 O HE[= Sorted SetOf values
CIXtet O &|= HIO|HES 1A

Double incrementScore(K key, V value, double delta): 7|2t Of & &|+= Sorted
SetOf| Y=ot HAZE AFOE deltaTtE 7t

Long rank(K key. Object o): 7|2t Oj & £|= Sorted SetO| A HFO| =2 =
oIEA S 2[H

Long reverseRank(K keyz Object 0): 7|2t Of & &|= Sorted Set2| & =% &
OlE[ A Z+S A|E{SL=[| OlHA 7S ol

A T— 1=

Double score(K key. Object 0): 7|2t O§ & E|= Sorted SetOfj Al 72| AX0f
_1_9_|

M

39



% Redis Sorting
v' Sorted Set(ZSet)
® ZSetOperations 2| HA =

€ Set<TypedTuple<V>> rangeByScoreWithScores(K key, double min, double
max): 7|2t Of & | ='Sorted SetO| M A20] E[Z=Zf(min), Z[S8Zf(max) ARO[ O
U= TypedTuple A4 S 2[H5I=0H A& =A40[ 10.0001+ 20,000 AHO[0f
A= AHEA HEE =28 I RE

@ Set<V> rangeByScore(K key, double min, double max): 7|2} 0f & £|= Sorted
SetO| A 23 0] Z[==Zkmin) Ib =S gtm:ix) AHOJO Rl= &7 AS 2

& Set<V> rangeByScore(K key, double min, double max, long offset, long count):
7|12 O E E|+= Sorted SetO|M AT 0 Z[Z=Zk(min) 2 =S8k (max) AFO|O]| U=
A5 A S S K (offset) M 58 7h(count)THE B/ NS 2|H

€ Set<V> reverseRangeByScore(K key, double min, double max, long offset,

long count): 7|2t O Z &|= Sorted SetOf| | A3 0 X[Z=7f TF X[SHZE ALO|Of
AR Wy AN S E’S KON £ 7H=0tE 2R NS 2[E5t=0 £320{9
oqtgg o 43_; e
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% Redis Sorting
v Zoj

® RedisTemplates ‘&d3lF= ZE=F RedisConfig S 20 =7t

@Bean(name = "blddlngRed|sTempIate")
public RedisTemplate<String, Long> rankRedisTemplate() {
RedisTemplate<String, Long> rankRedisTemplate = new RedisTemplate<>();

rankRedisTemplate.setConnectionFactory(basicCacheRedisConnectionFactory());
rankRedisTemplate.setKeySerializer(new StringRedisSerializer());
rankRedisTemplate.setValueSerializer(new

GenericToStringSerializer<>(Long.class));

return rankRedisTemplate;
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% Redis Sorting

v Ay
® RedisTemplateg o MH|A S22 2 — service.BiddingAdapter
@Component
@SIf4;

public class BiddingAdapter {

@Autowired
@Qualifier("biddingRedisTemplate")
private RedisTemplate<String, Long> biddingRedisTemplate;

public Boolean createBidding(Long hotelld, Long userld, Double amount) {
String key = this.serializeKey(hotelld);
return biddingRedisTemplate.opsForZSet().add(key, userld, amount);

}
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% Redis Sorting
v Aoy

® RedisTemplate2 oF AMH|A SefA EHd - service.BiddingAdapter

public List<Long> getTopBidders(Long hotelld, Integer fetchCount) {
String key = this.serializeKey(hotelld);
return biddingRedisTemplate
.opsForZSet()
.reverseRangeByScore(key, 0D, Double.MAX_VALUE, 0, fetchCount)
.stream()
.collect(Collectors.toList());

}

public Double getBidAmount(Long hotelld, Long userld) {
String key = this.serializeKey(hotelld);
return biddingRedisTemplate.opsForZSet().score(key, userld);
}

public void clear(Long hotelld) {
String key = this.serializeKey(hotelld);
biddingRedisTemplate.delete(key);

}
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% Redis Sorting
v Aoy

® RedisTemplate2 oF AMH|A SefA EHd - service.BiddingAdapter

private String serializeKey(Long hotelld) {
return new StringBuilder(PREFIX).append(hotelld).toString();
}
}
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% Redis Sorting
v Zof
® RedisTemplates 3 A{H|

| >

S A 2 - service.BiddingAdapter

O|H EOf E7t5t= =& OfO|C|E PR"'P@ Sorted Set2| 7| & ddot= SA+2

4 £ 9| RedisSerializer M| E 4 d5HX| g e

0o Fog =& ofo|C| 2t FH5t= Afﬂxf Ofo|C|, H|E == 44 Xtz
I

Ht= gt+=2 ZSetOperations2| add() HIAEE ARSI =& OO|C| & Zgtst
7|, At&X} OFO|C|Of| 7 QF H|Y ;U= *:'CHE ISES)

ZOjo)| Zoft AFEXIEQ| HIY SUZ Ao = HHTE Z fetchCountTHE
EIERLS| AHE X} OIO|C|E 2|AE N ZE 2|H

HY U0 g2 =2 % HHYOISIEE AFHE =2 = X3|oH=
reverseRangeByScore() Uﬂﬁ = = AHESH=0H| O|If A0 HYE QAUXE A8

4 9lon] & H OIXFel A|%3t ODRE| M #R} QIXFOl K|shZt
Double. MAXVALUEZHX| A 3t0 1| HIW QIXt= 2= M QIEHAZ ORE

fetchCount 7 =2t2 X 73|
XL &S U2 22/5t=0 HME WE 2| score() HIAEE 220
U= X2StEE AF00 MY YE FUHS 2| H
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% Redis Sorting
v Aoy

o HAE ZaiA %4 - BiddingAdapterTests

@SpringBootTest
class BiddingAdapterTest {

private final Long firstUserld = 1L;
private final Long secondUserld = 2L;
private final Long thirdUserld = 3L;
private final Long fourthUserld = 4L;
private final Long fifthUserld = 5L;
private final Long hotelld = 1000L;

@Autowired
private BiddingAdapter biddingAdapter;
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% Redis Sorting
v Ay
o HAE ZaiA %4 - BiddingAdapterTests

@Test
public void simulate() {
biddingAdapter.clear(hotelld);

//100dOI M 140d7HK| & 52| AL RIIF 242 AU

// biddingAdapter. createB|dd|ng() A E+ Sorted Set AtE 20|
E-||O|E-| = AHA-I

bldd|ngAdapter.createBidding(hoteIId, firstUserld, 100d);

biddingAdapter.createBidding(hotelld, secondUserld, 110d);

biddingAdapter.createBidding(hotelld, thirdUserld, 120d);

biddingAdapter.createBidding(hotelld, fourthUserld, 130d);

biddingAdapter.createBidding(hotelld, fiftthUserld, 140d);

[/ R QL = HE AL A= A AE

/R R AR YE FHES 100d0 A 200d 2 A L ESHD £ HE
A& XH= 110d 0| A 150d§ &

biddingAdapter.createBidding(hotelld, secondUserld, 150d);

biddingAdapter.createBidding(hotelld, firstUserld, 200d);
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% Redis Sorting
v Aoy

o HAE ZaiA %4 - BiddingAdapterTests
/YRR YR 3 249l 3YR X3
List<Long> topBidders = biddingAdapter.getTopBidders(hotelld, 3);

//E| A QI 3O A HFY AFR Xt(firstUserld), & B A2 Xb(secondUserld),
CHA EHAY AR XH(fifthUserld) @1 X| =tOl

Assertions.assertEquals(firstUserld, topBidders.get(0));

Assertions.assertEquals(secondUserld, topBidders.get(1));

Assertions.assertEquals(fifthUserld, topBidders.get(2));

/%139 3E0| YES 40| F=totX| CHA| =2

Assertions.assertEquals(200d, biddingAdapter.getBidAmount(hotelld,
firstUserld));

Assertions.assertEquals(150d, biddingAdapter.getBidAmount(hotelld,
secondUserld));

Assertions.assertEquals(140d, biddingAdapter.getBidAmount(hotelld,
fifthUserld));

}
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% Redis Sorting

v 404
o =0l
'redis:6379> keys
1) "green"
2) "member"
3) Ilredll
4) "yellow"

5) "BIDDING::1000"
6) "member:05e81893-76a8-49ea-9864—-1829142e805b"
'redis:6379> zrange "BIDDING::1000" 0 -1

1) II3II
2) Il4ll
3) Il5|l
4) II2II
5) Illll
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% Redis Pub-Sub 3

v B C|AE= Pub-Sub 7|2 A&
v EtHo = M ALO[Of OJHIE HIO|E & H& - =4l5t= Lo I8
0| Al & (messaging)O| 21 St=6| Pub-Sub 7|52 O|H MIAIY 7|s

v Pub-Sub HIA|E 7|50 ERot 24
o AMH ALO[Of MEE[= H|O[H QI HA|X|
o A[X| HO|E{E M &tSt= A AR (publisher)
o MitEl O|IEE =4I5t= =X} (subscriber)
® O[= AO|0|M HA[X|E TSt F=ALT7F A

v O|Z2HOIM MHES HAIRF o TERITF E £ QO

ol
N =]

>-|

|1 =4 = A= EY(topic)
=
-

=

v BIC|AE AAMX & +=AS0| HAX| S FLEE = A= EHS MNSotH A A} 2f
TSAtE Lettuce 20|22 22| AHE0Y ELI HYM S S0 AKX E Sl = /US
v Pub-Subl| 7tH 2 EE2 EYE #5511 As ZE FSAEHAIXE =4 =+ UALts

A
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% Redis Pub-Sub 3
v B C|A Pub-Sub

—  HAIX] #2 HAIXI 81 | FSXH#

EL . £
= = / .// = // = ,/" = = =
II ; >_ : :
AR —— | A | 3| T HAXI# | HAXI#H | 2SR
b 3E e e e U i e B i £
—_— ————— \ \ N R \ J
—  OAIXI#2 | OARI# | FSXHS
"4,, AN AT DO LN
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% Redis Pub-Sub 3

v BIC|A Pub-Sub S&

® ojC|A = StLt O] &9
el EEHE FAdste

o AKXtz Mool EEO| HA|X|E AAISID EEH2 AHAE HA|IX|Z FIFO YE 2
22|

o A=l HAIX|E EEO| AZE RE ASXOAH MEE|=0 AAIXIZE =AU 2
MAFSE A K| #1. HIA|X| #2 7t E=5At #1~#3 ZRO0|AH HE

o ELZ MSlE BE ISt Of|A HA|X|Z FIFO A2 MY

e I CIA7I H-&5= Pub-Sub2 KafkaLt RabbitMQ &2 HA|X| 70 H|8} H| 2™
I 2 7|2 MSot=0 o|=1t CHE 2 ?%Wf A X[ a=410f AIiSH =
Aot HAIXIE TEE &2 5= QS

ELS MHE 4 U ol HAIX ZFLE AHO| et ol
7 =
A o

|
i

=
nmn JE

OF

=

|>
rr
=|=|:I
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% Redis Pub-Sub 3

v ET IF OA|X] Zx
® O A|X] ZiX| - service.EventMessage

@Getter
@ToString
public class EventMessage {

private Long timestamp;
private String message;

/A RS HIME

public EventMessage(String message) {
this.timestamp = System.currentTimeMillis();
this.message = message;

}
//T=AE HME

@JsonCreator
public EventMessage(@JsonProperty("timestamp") Long timestamp,
@JsonProperty("message") String message) {
this.timestamp = timestamp;
this.message = message;

}
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% Redis Pub-Sub ++%

v ET IF OA|X] Zx
® O A|X] ZiX| - service.EventMessage
& AAXRZE HAIKX|E dde [ A-dXE LI O|AM timestamp 2t2 278

& @JsonCreator2t @JsonProperty O E|O| M-S ARESH0] JSON HA|X|E
EventMessage Z{N| = Hetah [ A5t YIAE =A== FoM
AHEBHe MR}
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% Redis Pub-Sub 3

v EI o OjA[X] 24|
® RedisConfig I+ 0| =7t

@Bean
public ChannelTopic eventTopic() {
return new ChannelTopic("dummyTopic");

}

@Bean(name="eventRedisTemplate")

public RedisTemplate<String, String> eventRedisTemplate() {
RedisTemplate<String, String> redisTemplate = new RedisTemplate<>();
redisTemplate.setConnectionFactory(basicCacheRedisConnectionFactory());
redisTemplate.setKeySerializer(new StringRedisSerializer());
redisTemplate.setValueSerializer(new

Jackson2JsonRedisSerializer<EventMessage>(EventMessage.class));

return redisTemplate;
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% Redis Pub-Sub ++&i
v AAIKL

® OA|IX|E AAIE [If RedisTemplate2| convertAndSend() HIMEE AHESEH7| &0
RedisTemplate 2 &

® RedisTemplate &

=
= Hl 7| o M=z o| FejA EFRYES StringlRE A7
® JSON EXE S ARSI O

MRS AA & =022 BFRO| FaiA EFRYE String
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% Redis Pub-Sub 3

v AMXE
o MA|X|E M&5L7| {3t EventPublisher S22iA MM
@SIf4j
@Component

public class EventPublisher {

private final RedisTemplate<String, String> eventRedisTemplate;
private final ChannelTopic eventTopic;

public EventPublisher(RedisTemplate<String, String> eventRedisTemplate,
ChannelTopic eventTopic) {

this.eventRedisTemplate = eventRedisTemplate;

this.eventTopic = eventTopic;

}

public void sendMessage(EventMessage eventMessage) {
eventRedisTemplate.convertAndSend(eventTopic.getTopic(), eventMessage);
}
}
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% Redis Pub-Sub 3

v AAIXL
o MA|X|E M&SH7| 28t EventPublisher 222 MM

@ EventPublisher 2= &l HI.2 eventRedisTemplated} eventTopic 2X 2 BlS
_7|<_OII:||-O|-O|: St

® RedisTemplate®| convertAndSencK) A E= EE 0| &1} HA[X|E QUXtE
2OtM ELO| AKX E HE

& convertAndSend() HIME L2 0{= RestTemplatel| 4t2 HEtot=
RedisSerializer valueSerializer2 H|A|X| 7} HZtE| 10 O] valueSerializerZ
MH35te{H RedisTemplate| setValueSerializer() I EE AtE
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% Redis Pub-Sub 3

v TER
o TERIE BCIA MHo| ELS FI|HOZ listens} B MZE HAIX|7H QLR
gol

® Spring Data JPA= O] IPE = & Toig & U= S22 AHHO0[AE MHS

® org.springframework.data,redis.listener I 7| X| 2] RedisMessageListenerContainer

=222} org.springframework.data.redis.connection 2| MessagelListener
CIEHIO[AFE AME

® RedisMessagelistenerContainer= 2| C| 20| A HA|X| & =4I5t= 7|58 HS5HH
TSAOA HAIXIE TES= 7|52 MS5t=0 Messagelistener 21 | O A 9]
onMessage() HIMEE S E5I1 QX Message K E FUSIZZ 2| C|A0 A
HEHE2 Message K| E AHESIO L=A7F HQoh HELA 222 i
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% Redis Pub-Sub 3

v =Xt
® Messagelistener 2/ HHH[0] A 4-d — service.MessageListener

@SIf4j

public class EventlListener implements MessageListener {
private RedisTemplate<String, String> eventRedisTemplate;
private RedisSerializer<EventMessage> valueSerializer;

public EventListener(RedisTemplate<String, String> eventRedisTemplate) {
this.eventRedisTemplate = eventRedisTemplate;
this.valueSerializer = (RedisSerializer<EventMessage>)
eventRedisTemplate.getValueSerializer();

}

@Override
public void onMessage(Message message, byte[] pattern) {

EventMessage eventMessage =
valueSerializer.deserialize(message.getBody());

log.warn("Subscribe Channel : {}", new String(message.getChannel()));

log.warn("Subscribe Message : {}", eventMessage.toString());

}
}
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% Redis Pub-Sub 3

v =Xt
® Messagelistener 2/ HHH[0] A 4-d — service.MessageListener
@ Eventlistenerjavas @Bean Ol HH|[O[H S AME5H XHE 278 SE A0 A
2| H|

An@ dHloz HYstEE @Component Of HEH O] 22 AE H
OiLAEO| M0 2 E M=t

& Messagelistener® A =215t Message Zi K| = byte[ ] EtI2| 22 H|O|HE
2| EIStE 2 XtH 4H 2 #HeHSH2{ H RedisSerializer’t 2522

= A

eventRedisTemplate2| valueSerializerE & X350 RedisSerializerg #H==0
2 Hot=0 F=A ZEO|A EHEB RedisTemplate 2Z 2 10| QiCHH
Jackson2JsonRedisSerializer A& 2|8 HdoH e & 28l=

& HC|IA0A 53 HIAIX| Z4H| 2l Message®| getBody() HIM == A AR}
EGo Al ot HAIXE SESIERE valueSerializer2| deserialize() HINEE
A2 5HH EventMessage 24X 2 BHatet = AUS

€ Message?| getChannel() I EE AtEStH OfH EL0fA HA[X|Z
TEH=A] 2ol = U= byte[] EtRS 2|EHIEE ZAIEE HelSH=
0| ERSIEE new String()2 AHE
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% Redis Pub-Sub 3
v =X}

® T EXt 5E - RedisConfig 2220 F7¢
@Bean
public RedisMessagelistenerContainer redisMessageListenerContainer() {

RedisMessagelistenerContainer container = new
RedisMessagelistenerContainer();

container.setConnectionFactory(eventRedisConnectionFactory());

container.addMessagelistener(eventListener(), eventTopic());
return container;

}

@Bean
public Messagelistener eventListener(){

return new EventListener(eventRedisTemplate());
}
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% Redis Pub-Sub 3
v =X}

® =X S& - config.EventConfig
@ RedisMessagelistenerContainer ZHA{|E A
® RedisMessagelistenerContainer= RedisTemplateD} OEH7EX| 2 2| C| A QF

A ZSt2{ 10 RedisConnectionFactory ZiX| & A2 5= setConnectionFactory()
HMEE ALE

& RedisMessagelistenerContainer0 Messagelistener +3 M| & SS5t=0 O]
addMessagelistener() HA| == Messagelistener ZHH|2t ChannelTopic ZX|E
OIXtZ 21 SEEl Messagelistener ZHX|= ChannelTopic?| EE 0| A B2
HAIXIE Xe|
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% Redis Pub-Sub ++&i
v AAX F +=AFHAE

e HAE ZgiA MM — EventTest

@SpringBootTest
public class EventTest {

@Autowired
private EventPublisher eventPublisher;

@Test

public void testPubSub() throws InterruptedException {
eventPublisher.sendMessage(new EventMessage("test"));
TimeUnit.SECONDS.sleep(3);

}
}

o ZI
Subscribe Channel : dummyTopic
Subscribe Message : EventMessage(timestamp=1679103268208, message=test)
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