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Acknowledge

ReadOffset
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ReactiveRedisConnection ReactiveRedisConnectionFactory

RedisTemplate ClusterOperations
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Preface

1. Learning Spring

JdbcTemplate
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2. Learning NoSQL and Key Value Stores

2.1. Trying out the Samples

retwisj

3. Requirements
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4. Additional Help Resources
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5. Following Development

6. New & Noteworthy

6.1. New in Spring Data Redis 2.6

SubscriptionListener MessageListener

ReactiveRedisMessageListenerContainer ReactiveRedisOperations receiveLater(…) listenToLater(…)

LPOP RPOP count LMOVE BLMOVE COPY GETEX GETDEL GEOSEARCH GEOSEARCHSTORE

ZPOPMIN BZPOPMIN ZPOPMAX BZPOPMAX ZMSCORE ZDIFF ZDIFFSTORE ZINTER ZUNION HRANDFIELD ZRANDMEMBER SMISMEMBER

Spring Data Redis https://docs.spring.io/spring-data/data-redis/docs/current/reference/html/#pubsub

10 von 142 22.11.2021, 15:58



6.2. New in Spring Data Redis 2.5

MappingRedisConverter

6.3. New in Spring Data Redis 2.4

RedisCache CacheStatistics

ZREVRANGEBYLEX ZLEXCOUNT

6.4. New in Spring Data Redis 2.3

Duration Instant

6.5. New in Spring Data Redis 2.2

union diff intersect
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6.6. New in Spring Data Redis 2.1

@TypeAlias

SCAN SCAN

BITFIELD BITPOS OBJECT

BoundZSetOperations ZSetOperations

SCAN HSCAN SSCAN ZSCAN

IsTrue IsFalse

6.7. New in Spring Data Redis 2.0

RedisConnection

RedisConnectionFactory JedisClientConfiguration LettuceClientConfiguration

RedisCache
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SPOP

6.8. New in Spring Data Redis 1.8

Lettuce

MappingRedisConverter HashMapper

PartialUpdate

client name ConnectionFactory

6.9. New in Spring Data Redis 1.7

6.10. New in Spring Data Redis 1.6

Lettuce

ZRANGEBYLEX

ZSET +inf -inf

RedisCache
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RedisSerializer

6.11. New in Spring Data Redis 1.5

PFADD PFCOUNT PFMERGE

JavaType RedisSerializers

PropertySource

7. Dependencies

<dependencyManagement />
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2021.1.0 YYYY.MINOR.MICRO

${calver} ${calver}-${modifier}

modifier

SNAPSHOT

M1 M2

RC1 RC2

<dependencies />

<dependencyManagement>
<dependencies>
<dependency>

<groupId>org.springframework.data</groupId>
<artifactId>spring-data-bom</artifactId>
<version>2021.1.0</version>
<scope>import</scope>
<type>pom</type>

</dependency>
</dependencies>

</dependencyManagement>

XML

<dependencies>
<dependency>
<groupId>org.springframework.data</groupId>
<artifactId>spring-data-jpa</artifactId>

</dependency>

XML
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7.1. Dependency Management with Spring Boot

spring-data-releasetrain.version

7.2. Spring Framework

Reference Documentation

8. Introduction

8.1. Document Structure

<dependencies>
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9. Why Spring Data Redis?

10. Redis support
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10.1. Getting Started

→ → →

org.spring.redis.example dependencies

pom.xml

<dependencies/>

<dependencies>

<!-- other dependency elements omitted -->

<dependency>
<groupId>org.springframework.data</groupId>
<artifactId>spring-data-redis</artifactId>
<version>2.6.0</version>

</dependency>

</dependencies>

XML

<spring.framework.version>5.3.13</spring.framework.version>
XML

<repositories>
<repository>
<id>spring-milestone</id>

XML
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10.2. Redis Requirements

10.3. Redis Support High-level View

10.4. Connecting to Redis

org.springframework.data.redis.connection RedisConnection

RedisConnectionFactory

10.4.1. RedisConnection and RedisConnectionFactory

RedisConnection

<name>Spring Maven MILESTONE Repository</name>
<url>https://repo.spring.io/libs-milestone</url>

</repository>
</repositories>
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RedisConnection

getNativeConnection

RedisConnection RedisConnectionFactory

PersistenceExceptionTranslator

@Repository

RedisConnectionFactory

UnsupportedOperationException
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commons-pool2 commons-pool2

JedisShardInfo
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10.4.2. Configuring the Lettuce Connector

org.springframework.data.redis.connection.lettuce

dependencies

LettuceConnection

LettuceConnectionFactory

shareNativeConnection false LettuceConnectionFactory

<dependencies>

<!-- other dependency elements omitted -->

<dependency>
<groupId>io.lettuce</groupId>
<artifactId>lettuce-core</artifactId>
<version>6.1.5.RELEASE</version>

</dependency>

</dependencies>

XML

@Configuration
class AppConfig {

@Bean
public LettuceConnectionFactory redisConnectionFactory() {

return new LettuceConnectionFactory(new RedisStandaloneConfiguration("server", 6379));
  }
}

JAVA

Spring Data Redis https://docs.spring.io/spring-data/data-redis/docs/current/reference/html/#pubsub

22 von 142 22.11.2021, 15:58



LettucePool shareNativeConnection

false

/var/run/redis.sock

10.4.3. Configuring the Jedis Connector

org.springframework.data.redis.connection.jedis

dependencies

@Configuration
class AppConfig {

@Bean
public LettuceConnectionFactory redisConnectionFactory() {

return new LettuceConnectionFactory(new RedisSocketConfiguration("/var/run/redis.sock"));
  }
}

JAVA

<dependencies>

<!-- other dependency elements omitted -->

XML
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10.4.4. Write to Master, Read from Replica

<dependency>
<groupId>redis.clients</groupId>
<artifactId>jedis</artifactId>
<version>3.7.0</version>

</dependency>

</dependencies>

@Configuration
class AppConfig {

@Bean
public JedisConnectionFactory redisConnectionFactory() {
return new JedisConnectionFactory();

  }
}

JAVA

@Configuration
class RedisConfiguration {

@Bean
public JedisConnectionFactory redisConnectionFactory() {

    RedisStandaloneConfiguration config = new RedisStandaloneConfiguration("server", 6379);
return new JedisConnectionFactory(config);

  }
}

JAVA
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LettuceClientConfiguration

INFO

RedisStaticMasterReplicaConfiguration RedisStandaloneConfiguration

RedisStaticMasterReplicaConfiguration

10.5. Redis Sentinel Support

RedisSentinelConfiguration

@Configuration
class WriteToMasterReadFromReplicaConfiguration {

@Bean
public LettuceConnectionFactory redisConnectionFactory() {

    LettuceClientConfiguration clientConfig = LettuceClientConfiguration.builder()
      .readFrom(REPLICA_PREFERRED)
      .build();

    RedisStandaloneConfiguration serverConfig = new RedisStandaloneConfiguration("server", 6379);

return new LettuceConnectionFactory(serverConfig, clientConfig);
  }
}

JAVA
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RedisSentinelConfiguration PropertySource

spring.redis.sentinel.master

spring.redis.sentinel.nodes

spring.redis.sentinel.password

/**
 * Jedis
 */
@Bean
public RedisConnectionFactory jedisConnectionFactory() {
  RedisSentinelConfiguration sentinelConfig = new RedisSentinelConfiguration()
  .master("mymaster")
  .sentinel("127.0.0.1", 26379)
  .sentinel("127.0.0.1", 26380);
return new JedisConnectionFactory(sentinelConfig);

}

/**
 * Lettuce
 */
@Bean
public RedisConnectionFactory lettuceConnectionFactory() {
  RedisSentinelConfiguration sentinelConfig = new RedisSentinelConfiguration()
  .master("mymaster")
  .sentinel("127.0.0.1", 26379)
  .sentinel("127.0.0.1", 26380);
return new LettuceConnectionFactory(sentinelConfig);

}

JAVA
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RedisConnectionFactory.getSentinelConnection()

RedisConnection.getSentinelCommands()

10.6. Working with Objects through RedisTemplate

RedisTemplate org.springframework.data.redis.core

RedisConnection byte

KeyBound

GeoOperations GEOADD GEORADIUS

HashOperations

HyperLogLogOperations PFADD PFCOUNT

ListOperations

SetOperations
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ValueOperations

ZSetOperations

BoundGeoOperations

BoundHashOperations

BoundKeyOperations

BoundListOperations

BoundSetOperations

BoundValueOperations

BoundZSetOperations

RedisTemplate

org.springframework.data.redis.serializer

enableDefaultSerializer false
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opsFor[X]

10.7. String-focused Convenience Classes

java.lang.String

<?xml version="1.0" encoding="UTF-8"?>
<beans xmlns="http://www.springframework.org/schema/beans"
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
xmlns:p="http://www.springframework.org/schema/p"
xsi:schemaLocation="http://www.springframework.org/schema/beans https://www.springframework.org/schema/beans/spring-beans.xsd">

<bean id="jedisConnectionFactory" class="org.springframework.data.redis.connection.jedis.JedisConnectionFactory" p:use-pool="true"/>
<!-- redis template definition -->
<bean id="redisTemplate" class="org.springframework.data.redis.core.RedisTemplate" p:connection-factory-ref="jedisConnectionFactory"

  ...

</beans>

XML

public class Example {

// inject the actual template
@Autowired
private RedisTemplate<String, String> template;

// inject the template as ListOperations
@Resource(name="redisTemplate")
private ListOperations<String, String> listOps;

public void addLink(String userId, URL url) {
    listOps.leftPush(userId, url.toExternalForm());
  }
}

JAVA
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RedisConnection RedisTemplate StringRedisConnection DefaultStringRedisConnection

StringRedisTemplate

String StringRedisSerializer

RedisTemplate StringRedisTemplate

RedisCallback RedisConnection

StringRedisConnection StringRedisTemplate

RedisCallback

<?xml version="1.0" encoding="UTF-8"?>
<beans xmlns="http://www.springframework.org/schema/beans"
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
xmlns:p="http://www.springframework.org/schema/p"
xsi:schemaLocation="http://www.springframework.org/schema/beans https://www.springframework.org/schema/beans/spring-beans.xsd">

<bean id="jedisConnectionFactory" class="org.springframework.data.redis.connection.jedis.JedisConnectionFactory" p:use-pool="true"/>

<bean id="stringRedisTemplate" class="org.springframework.data.redis.core.StringRedisTemplate" p:connection-factory-ref="jedisConnectionFactory"
  ...
</beans>

XML

public class Example {

@Autowired
private StringRedisTemplate redisTemplate;

public void addLink(String userId, URL url) {
    redisTemplate.opsForList().leftPush(userId, url.toExternalForm());
  }
}

JAVA
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10.8. Serializers

org.springframework.data.redis.serializer

RedisSerializer

RedisElementReader RedisElementWriter

RedisSerializer byte[]

ByteBuffer

JdkSerializationRedisSerializer RedisCache RedisTemplate

public void useCallback() {

  redisTemplate.execute(new RedisCallback<Object>() {
public Object doInRedis(RedisConnection connection) throws DataAccessException {

      Long size = connection.dbSize();
// Can cast to StringRedisConnection if using a StringRedisTemplate

      ((StringRedisConnection)connection).set("key", "value");
    }
   });
}

JAVA
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StringRedisSerializer

OxmSerializer Jackson2JsonRedisSerializer

GenericJackson2JsonRedisSerializer

RedisCache RedisTemplate

10.9. Hash mapping

Jackson2JsonRedisSerializer
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HashOperations

HashMapper HashOperations

10.9.1. Hash Mappers

Map<K, V> HashMapper

BeanUtilsHashMapper

ObjectHashMapper

Jackson2HashMapper

public class Person {
  String firstname;
  String lastname;

// …
}

public class HashMapping {

@Autowired
  HashOperations<String, byte[], byte[]> hashOperations;

  HashMapper<Object, byte[], byte[]> mapper = new ObjectHashMapper();

public void writeHash(String key, Person person) {

JAVA
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10.9.2. Jackson2HashMapper

Jackson2HashMapper Jackson2HashMapper

    Map<byte[], byte[]> mappedHash = mapper.toHash(person);
    hashOperations.putAll(key, mappedHash);
  }

public Person loadHash(String key) {

    Map<byte[], byte[]> loadedHash = hashOperations.entries("key");
return (Person) mapper.fromHash(loadedHash);

  }
}

public class Person {
  String firstname;
  String lastname;
  Address address;
  Date date;
  LocalDateTime localDateTime;
}

public class Address {
  String city;
  String country;
}

JAVA
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Jon

Snow

{ "city" : "Castle Black", "country" : "The North" }

1561543964015

2018-01-02T12:13:14

Jon

Snow

Castle Black

The North
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1561543964015

2018-01-02T12:13:14

java.util.Date java.util.Calendar

toString jackson-datatype-jsr310

10.10. Redis Messaging (Pub/Sub)

RedisTemplate

RedisConnection
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org.springframework.data.redis.connection org.springframework.data.redis.listener

10.10.1. Publishing (Sending Messages)

RedisConnection

RedisTemplate publish

RedisConnection RedisTemplate

10.10.2. Subscribing (Receiving Messages)

RedisConnection subscribe pSubscribe

RedisConnection getSubscription isSubscribed

// send message through connection RedisConnection con = ...
byte[] msg = ...
byte[] channel = ...
con.publish(msg, channel); // send message through RedisTemplate
RedisTemplate template = ...
template.convertAndSend("hello!", "world");

JAVA
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unsubscribe pUnsubscribe

subscribe pSubscribe

unsubscribe pUnsubscribe

MessageListener

onMessage

Message Listener Containers

RedisMessageListenerContainer

RedisMessageListenerContainer

MessageListener
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RedisMessageListenerContainer

RedisConnection

java.util.concurrent.Executor

TaskExecutor

TaskExecutor

The MessageListenerAdapter

MessageListenerAdapter

MessageListener

public interface MessageDelegate {
void handleMessage(String message);
void handleMessage(Map message); void handleMessage(byte[] message);
void handleMessage(Serializable message);
// pass the channel/pattern as well
void handleMessage(Serializable message, String channel);

 }

JAVA
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MessageListenerAdapter

Message

String

MessageDelegate DefaultMessageDelegate

topic="chatroom" topic="*room"

public class DefaultMessageDelegate implements MessageDelegate {
// implementation elided for clarity...

}

JAVA

<?xml version="1.0" encoding="UTF-8"?>
<beans xmlns="http://www.springframework.org/schema/beans"
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
xmlns:redis="http://www.springframework.org/schema/redis"
xsi:schemaLocation="http://www.springframework.org/schema/beans https://www.springframework.org/schema/beans/spring-beans.xsd

   http://www.springframework.org/schema/redis https://www.springframework.org/schema/redis/spring-redis.xsd">

<!-- the default ConnectionFactory -->
<redis:listener-container>
<!-- the method attribute can be skipped as the default method name is "handleMessage" -->
<redis:listener ref="listener" method="handleMessage" topic="chatroom" />

</redis:listener-container>

<bean id="listener" class="redisexample.DefaultMessageDelegate"/>
 ...
<beans>

XML
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RedisSerializer

10.11. Redis Streams

<bean id="messageListener" class="org.springframework.data.redis.listener.adapter.MessageListenerAdapter">
<constructor-arg>
<bean class="redisexample.DefaultMessageDelegate"/>

</constructor-arg>
</bean>

<bean id="redisContainer" class="org.springframework.data.redis.listener.RedisMessageListenerContainer">
<property name="connectionFactory" ref="connectionFactory"/>
<property name="messageListeners">
<map>
<entry key-ref="messageListener">
<bean class="org.springframework.data.redis.listener.ChannelTopic">

<constructor-arg value="chatroom"/>
</bean>

</entry>
</map>

</property>
</bean>

XML
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org.springframework.data.redis.connection org.springframework.data.redis.stream

10.11.1. Appending

RedisConnection

StreamOperations add xAdd

RedisConnection StreamOperations

// append message through connection
RedisConnection con = …
byte[] stream = …
ByteRecord record = StreamRecords.rawBytes(…).withStreamKey(stream);
con.xAdd(record);

// append message through RedisTemplate
RedisTemplate template = …

JAVA
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Map RecordId

10.11.2. Consuming

RedisConnection xRead xReadGroup

xRead

Synchronous reception

StreamOperations.read(…)

StreamReadOptions.block

StringRecord record = StreamRecords.string(…).withStreamKey("my-stream");
template.streamOps().add(record);
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Asynchronous reception through Message Listener Containers

StreamMessageListenerContainer

StreamListener

StreamReceiver

Flux

StreamMessageListenerContainer StreamReceiver

// Read message through RedisTemplate
RedisTemplate template = …

List<MapRecord<K, HK, HV>> messages = template.streamOps().read(StreamReadOptions.empty().count(2),
StreamOffset.latest("my-stream"));

List<MapRecord<K, HK, HV>> messages = template.streamOps().read(Consumer.from("my-group", "my-consumer"),
StreamReadOptions.empty().count(2),
StreamOffset.create("my-stream", ReadOffset.lastConsumed()))

JAVA
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RedisConnection

Imperative StreamMessageListenerContainer

org.springframework.data.redis.stream.StreamListener

StreamListener

StreamListener

class ExampleStreamListener implements StreamListener<String, MapRecord<String, String, String>> {

@Override
public void onMessage(MapRecord<String, String, String> message) {

System.out.println("MessageId: " + message.getId());
System.out.println("Stream: " + message.getStream());
System.out.println("Body: " + message.getValue());

}
}

JAVA

message -> {

    System.out.println("MessageId: " + message.getId());
    System.out.println("Stream: " + message.getStream());
    System.out.println("Body: " + message.getValue());
};

JAVA

Spring Data Redis https://docs.spring.io/spring-data/data-redis/docs/current/reference/html/#pubsub

45 von 142 22.11.2021, 15:58



Reactive StreamReceiver

Flux

StreamReceiver receive(…)

StreamMessageListenerContainer

StreamMessage

StreamReceiver

RedisConnectionFactory connectionFactory = …
StreamListener<String, MapRecord<String, String, String>> streamListener = …

StreamMessageListenerContainerOptions<String, MapRecord<String, String, String>> containerOptions = StreamMessageListenerContainerOptions
.builder().pollTimeout(Duration.ofMillis(100)).build();

StreamMessageListenerContainer<String, MapRecord<String, String, String>> container = StreamMessageListenerContainer.create(connectionFactory,
containerOptions);

Subscription subscription = container.receive(StreamOffset.fromStart("my-stream"), streamListener);

JAVA

Flux<MapRecord<String, String, String>> messages = …

return messages.doOnNext(it -> {
    System.out.println("MessageId: " + message.getId());
    System.out.println("Stream: " + message.getStream());
    System.out.println("Body: " + message.getValue());
});

JAVA

ReactiveRedisConnectionFactory connectionFactory = …
JAVA
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StreamReceiver

ReadOffset

Acknowledge  strategies

Consumer Group

StreamOperations.acknowledge

StreamReceiverOptions<String, MapRecord<String, String, String>> options = StreamReceiverOptions.builder().pollTimeout(Duration.ofMillis(
.build();

StreamReceiver<String, MapRecord<String, String, String>> receiver = StreamReceiver.create(connectionFactory, options);

Flux<MapRecord<String, String, String>> messages = receiver.receive(StreamOffset.fromStart("my-stream"));

StreamMessageListenerContainer<String, MapRecord<String, String, String>> container = ...

container.receive(Consumer.from("my-group", "my-consumer"), 
StreamOffset.create("my-stream", ReadOffset.lastConsumed()),

    msg -> {

// ...

    redisTemplate.opsForStream().acknowledge("my-group", msg); 
    });

JAVA
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receiveAutoAck receive

ReadOffset  strategies

ReadOffset

ReadOffset.latest()

ReadOffset.from(…)

ReadOffset.lastConsumed()

ReadOffset

ReadOffset
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XREAD

Serialization

RedisTemplate

Record#getStream()

RedisSerializer
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Object Mapping

Simple Values

StreamOperations ObjectRecord

Map

ObjectRecord

MapRecord

Complex Values

RedisSerializer

Map HashMapper

ObjectRecord<String, String> record = StreamRecords.newRecord()
    .in("my-stream")
    .ofObject("my-value");

redisTemplate()
    .opsForStream()

    .add(record); 

List<ObjectRecord<String, String>> records = redisTemplate()
    .opsForStream()
    .read(String.class, StreamOffset.fromStart("my-stream"));

JAVA

Spring Data Redis https://docs.spring.io/spring-data/data-redis/docs/current/reference/html/#pubsub

50 von 142 22.11.2021, 15:58



HashMapper

Map

StreamOperations HashMapper

StreamOperations

ObjectRecord<String, User> record = StreamRecords.newRecord()
    .in("user-logon")
    .ofObject(new User("night", "angel"));

redisTemplate()
    .opsForStream()

    .add(record); 

List<ObjectRecord<String, User>> records = redisTemplate()
    .opsForStream()
    .read(User.class, StreamOffset.fromStart("user-logon"));

JAVA

redisTemplate()
    .opsForStream(new Jackson2HashMapper(true))

    .add(record); 

JAVA
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StreamMessageListenerContainer @TypeAlias

MappingContext RedisMappingContext initialEntitySet

@Bean
RedisMappingContext redisMappingContext() {
    RedisMappingContext ctx = new RedisMappingContext();
    ctx.setInitialEntitySet(Collections.singleton(Person.class));

return ctx;
}

@Bean
RedisConverter redisConverter(RedisMappingContext mappingContext) {

return new MappingRedisConverter(mappingContext);
}

@Bean
ObjectHashMapper hashMapper(RedisConverter converter) {

return new ObjectHashMapper(converter);
}

@Bean
StreamMessageListenerContainer streamMessageListenerContainer(RedisConnectionFactory connectionFactory, ObjectHashMapper hashMapper) {
    StreamMessageListenerContainerOptions<String, ObjectRecord<String, Object>> options = StreamMessageListenerContainerOptions.builder()
            .objectMapper(hashMapper)
            .build();

return StreamMessageListenerContainer.create(connectionFactory, options);
}

JAVA
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10.12. Redis Transactions

multi exec discard

RedisTemplate RedisTemplate

SessionCallback

connection multi

RedisTemplate exec

exec

exec RedisConnection RedisTemplate

RedisConnection zAdd

OK

set

exec RedisTemplate

//execute a transaction
List<Object> txResults = redisTemplate.execute(new SessionCallback<List<Object>>() {
public List<Object> execute(RedisOperations operations) throws DataAccessException {

    operations.multi();
    operations.opsForSet().add("key", "value1");

// This will contain the results of all operations in the transaction
return operations.exec();

  }
});
System.out.println("Number of items added to set: " + txResults.get(0));

JAVA
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convertPipelineAndTxResults false RedisConnectionFactory

10.12.1. @Transactional Support

RedisTemplate RedisTemplate

@Transactional TransactionTemplate

RedisTemplate setEnableTransactionSupport(true) RedisConnection

ThreadLocal EXEC

DISCARD

KEYS RedisConnection RedisTemplate

@Configuration

@EnableTransactionManagement
public class RedisTxContextConfiguration {

@Bean
public StringRedisTemplate redisTemplate() {

    StringRedisTemplate template = new StringRedisTemplate(redisConnectionFactory());
// explicitly enable transaction support

    template.setEnableTransactionSupport(true);              
return template;

  }

JAVA
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RedisTemplate

PlatformTransactionManager

PlatformTransactionManager

@Bean
public RedisConnectionFactory redisConnectionFactory() {
// jedis || Lettuce

  }

@Bean
public PlatformTransactionManager transactionManager() throws SQLException {

return new DataSourceTransactionManager(dataSource());   
  }

@Bean
public DataSource dataSource() throws SQLException {
// ...

  }
}

// must be performed on thread-bound connection
template.opsForValue().set("thing1", "thing2");

// read operation must be run on a free (not transaction-aware) connection
template.keys("*");

JAVA
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10.13. Pipelining

RedisTemplate

execute true pipeline

executePipelined RedisCallback SessionCallback

results List

RedisTemplate

executePipelined

// returns null as values set within a transaction are not visible
template.opsForValue().get("thing1");

//pop a specified number of items from a queue
List<Object> results = stringRedisTemplate.executePipelined(
new RedisCallback<Object>() {
public Object doInRedis(RedisConnection connection) throws DataAccessException {

      StringRedisConnection stringRedisConn = (StringRedisConnection)connection;
for(int i=0; i< batchSize; i++) {

        stringRedisConn.rPop("myqueue");
      }

return null;
  }
});

JAVA
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RedisCallback null

exec RedisConnection RedisTemplate

RedisConnection zAdd

OK

set

exec RedisTemplate

convertPipelineAndTxResults false RedisConnectionFactory

10.14. Redis Scripting

LettuceConnectionFactory factory = // ...

factory.setPipeliningFlushPolicy(PipeliningFlushPolicy.buffered(3)); 

JAVA
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execute RedisTemplate ReactiveRedisTemplate

ScriptExecutor ReactiveScriptExecutor ScriptExecutor ReactiveScriptExecutor

ScriptExecutor evalsha

eval

@Bean
public RedisScript<Boolean> script() {

  ScriptSource scriptSource = new ResourceScriptSource(new ClassPathResource("META-INF/scripts/checkandset.lua"));
return RedisScript.of(scriptSource, Boolean.class);

}

JAVA

public class Example {

@Autowired
  RedisScript<Boolean> script;

public boolean checkAndSet(String expectedValue, String newValue) {
return redisTemplate.execute(script, singletonList("key"), asList(expectedValue, newValue));

  }
}

JAVA

-- checkandset.lua
LUA
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RedisScript checkandset.lua

resultType Long Boolean List null

OK

DefaultRedisScript

checkAndSet SessionCallback

10.14.1. Redis Cache

org.springframework.data.redis.cache

RedisCacheManager

local current = redis.call('GET', KEYS[1])
if current == ARGV[1]
  then redis.call('SET', KEYS[1], ARGV[2])
  return true
end
return false
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RedisCacheManager RedisCacheManagerBuilder RedisCacheConfiguration

RedisCacheManager

RedisCache RedisCacheManager RedisCacheConfiguration

RedisSerializer

RedisCacheManager RedisCacheWriter

putIfAbsent clean

@Bean
public RedisCacheManager cacheManager(RedisConnectionFactory connectionFactory) {

return RedisCacheManager.create(connectionFactory);
}

JAVA

RedisCacheManager cm = RedisCacheManager.builder(connectionFactory)
.cacheDefaults(defaultCacheConfig())
.withInitialCacheConfigurations(singletonMap("predefined", defaultCacheConfig().disableCachingNullValues()))
.transactionAware()
.build();

JAVA

RedisCacheConfiguration config = RedisCacheConfiguration.defaultCacheConfig()
    .entryTtl(Duration.ofSeconds(1))

.disableCachingNullValues();

JAVA
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key

KEYS DEL KEYS

RedisCacheWriter BatchStrategy SCAN

SCAN

KEYS SCAN

SCAN

RedisCacheManager cm = RedisCacheManager.build(RedisCacheWriter.lockingRedisCacheWriter(connectionFactory))
.cacheDefaults(defaultCacheConfig())
...

JAVA

// static key prefix
RedisCacheConfiguration.defaultCacheConfig().prefixKeysWith("( °͡ ᴥ °͡)");

The following example shows how to set a computed prefix:

// computed key prefix
RedisCacheConfiguration.defaultCacheConfig().computePrefixWith(cacheName -> "¯\_(ツ)_/¯" + cacheName);

JAVA

RedisCacheManager cm = RedisCacheManager.build(RedisCacheWriter.nonLockingRedisCacheWriter(connectionFactory, BatchStrategies.scan(1000
.cacheDefaults(defaultCacheConfig())
...

JAVA
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RedisCacheManager

RedisCacheManager

KEYS

RedisCacheConfiguration#defaultConfiguration

RedisCacheConfiguration

null

StringRedisSerializer

JdkSerializationRedisSerializer

Spring Data Redis https://docs.spring.io/spring-data/data-redis/docs/current/reference/html/#pubsub

62 von 142 22.11.2021, 15:58



DefaultFormattingConversionService

RedisCache RedisCacheManagerBuilder.enableStatistics()

RedisCache#getStatistics()

10.15. Support Classes

org.springframework.data.redis.support

RedisSet RedisZSet

intersection union RedisList List Queue Deque

RedisList

<?xml version="1.0" encoding="UTF-8"?>
<beans xmlns="http://www.springframework.org/schema/beans"
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
xmlns:p="http://www.springframework.org/schema/p" xsi:schemaLocation="

  http://www.springframework.org/schema/beans https://www.springframework.org/schema/beans/spring-beans.xsd">

<bean id="queue" class="org.springframework.data.redis.support.collections.DefaultRedisList">
<constructor-arg ref="redisTemplate"/>

XML
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Deque

11. Reactive Redis support

11.1. Redis Requirements

<constructor-arg value="queue-key"/>
</bean>

</beans>

public class AnotherExample {

// injected
private Deque<String> queue;

public void addTag(String tag) {
    queue.push(tag);
  }
}

JAVA
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11.2. Connecting to Redis by Using a Reactive Driver

org.springframework.data.redis.connection

ReactiveRedisConnection ReactiveRedisConnectionFactory

connections

11.2.1. Redis Operation Modes

11.2.2. ReactiveRedisConnection  and ReactiveRedisConnectionFactory

ReactiveRedisConnection

ReactiveRedisConnectionFactory ReactiveRedisConnection

PersistenceExceptionTranslator

@Repository
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ReactiveRedisConnectionFactory

11.2.3. Configuring a Lettuce Connector

org.springframework.data.redis.connection.lettuce

ReactiveRedisConnectionFactory

LettuceClientConfigurationBuilder

LettuceClientConfiguration

@Bean
public ReactiveRedisConnectionFactory connectionFactory() {
return new LettuceConnectionFactory("localhost", 6379);

}

JAVA

@Bean
public ReactiveRedisConnectionFactory lettuceConnectionFactory() {

  LettuceClientConfiguration clientConfig = LettuceClientConfiguration.builder()
    .useSsl().and()
    .commandTimeout(Duration.ofSeconds(2))
    .shutdownTimeout(Duration.ZERO)
    .build();

return new LettuceConnectionFactory(new RedisStandaloneConfiguration("localhost", 6379), clientConfig);
}

JAVA
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11.3. Working with Objects through ReactiveRedisTemplate

ReactiveRedisTemplate org.springframework.data.redis.core

ReactiveRedisConnection ByteBuffer

GEOADD GEORADIUS

PFADD PFCOUNT
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ReactiveRedisTemplate

RedisElementWriter RedisElementReader

org.springframework.data.redis.serializer

ReactiveRedisTemplate Mono

@Configuration
class RedisConfiguration {

@Bean
ReactiveRedisTemplate<String, String> reactiveRedisTemplate(ReactiveRedisConnectionFactory factory) {
return new ReactiveRedisTemplate<>(factory, RedisSerializationContext.string());

  }
}

JAVA

public class Example {

@Autowired
private ReactiveRedisTemplate<String, String> template;

public Mono<Long> addLink(String userId, URL url) {
return template.opsForList().leftPush(userId, url.toExternalForm());

  }
}

JAVA
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11.4. String-focused Convenience Classes

java.lang.String

ReactiveRedisTemplate ReactiveStringRedisTemplate String

String RedisSerializationContext

ReactiveStringRedisTemplate

11.5. Redis Messaging/PubSub

@Configuration
class RedisConfiguration {

@Bean
ReactiveStringRedisTemplate reactiveRedisTemplate(ReactiveRedisConnectionFactory factory) {
return new ReactiveStringRedisTemplate<>(factory);

  }
}

JAVA

public class Example {

@Autowired
private ReactiveStringRedisTemplate redisTemplate;

public Mono<Long> addLink(String userId, URL url) {
return redisTemplate.opsForList().leftPush(userId, url.toExternalForm());

  }
}

JAVA
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ReactiveRedisTemplate

ReactiveRedisTemplate

org.springframework.data.redis.connection org.springframework.data.redis.listener

11.5.1. Sending/Publishing messages

ReactiveRedisConnection

ReactiveRedisTemplate

ReactiveRedisConnection ReactiveRedisTemplate

11.5.2. Receiving/Subscribing for messages

// send message through ReactiveRedisConnection
ByteBuffer msg = …
ByteBuffer channel = …
Mono<Long> publish = con.publish(msg, channel);

// send message through ReactiveRedisTemplate
ReactiveRedisTemplate template = …
Mono<Long> publish = template.convertAndSend("channel", "message");

JAVA
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ReactiveRedisConnection subscribe pSubscribe

ReactiveSubscription

subscribe pSubscribe

unsubscribe pUnsubscribe

Message Listener Containers

ReactiveRedisMessageListenerContainer

ReactiveRedisMessageListenerContainer

ReactiveRedisMessageListenerContainer
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ReactiveRedisConnection

receiveLater Mono<Flux<ChannelMessage>>

Mono

onNext

Subscribing via template API

ReactiveRedisTemplate

ReactiveRedisConnectionFactory factory = …
ReactiveRedisMessageListenerContainer container = new ReactiveRedisMessageListenerContainer(factory);

Flux<ChannelMessage<String, String>> stream = container.receive(ChannelTopic.of("my-channel"));

JAVA

ReactiveRedisConnectionFactory factory = …
ReactiveRedisMessageListenerContainer container = new ReactiveRedisMessageListenerContainer(factory);

Mono<Flux<ChannelMessage<String, String>>> stream = container.receiveLater(ChannelTopic.of("my-channel"));

stream.doOnNext(inner -> // notification hook when Redis subscriptions are synchronized with the server)
    .flatMapMany(Function.identity())
    .…;

JAVA
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Flux take(Duration)

11.6. Reactive Scripting

ReactiveScriptExecutor

ReactiveRedisTemplate

12. Redis Cluster

redisTemplate.listenToChannel("channel1", "channel2").doOnNext(msg -> {
// message processing ...

}).subscribe();

JAVA

public class Example {

@Autowired
private ReactiveRedisTemplate<String, String> template;

public Flux<Long> theAnswerToLife() {

    DefaultRedisScript<Long> script = new DefaultRedisScript<>();
    script.setLocation(new ClassPathResource("META-INF/scripts/42.lua"));
    script.setResultType(Long.class);

return reactiveTemplate.execute(script);
  }
}

JAVA
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12.1. Enabling Redis Cluster

RedisClusterConnection

RedisConnection

RedisClusterConnection RedisConnectionFactory

RedisClusterConfiguration

@Component
@ConfigurationProperties(prefix = "spring.redis.cluster")
public class ClusterConfigurationProperties {

/*
     * spring.redis.cluster.nodes[0] = 127.0.0.1:7379
     * spring.redis.cluster.nodes[1] = 127.0.0.1:7380
     * ...
     */
    List<String> nodes;

/**
     * Get initial collection of known cluster nodes in format {@code host:port}.
     *
     * @return
     */

public List<String> getNodes() {
return nodes;

    }

public void setNodes(List<String> nodes) {
this.nodes = nodes;

    }
}

JAVA

Spring Data Redis https://docs.spring.io/spring-data/data-redis/docs/current/reference/html/#pubsub

74 von 142 22.11.2021, 15:58



RedisClusterConfiguration PropertySource

spring.redis.cluster.nodes

spring.redis.cluster.max-redirects

12.2. Working With Redis Cluster Connection

@Configuration
public class AppConfig {

/**
     * Type safe representation of application.properties
     */

@Autowired ClusterConfigurationProperties clusterProperties;

public @Bean RedisConnectionFactory connectionFactory() {

return new JedisConnectionFactory(
new RedisClusterConfiguration(clusterProperties.getNodes()));

    }
}
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KEYS

RedisClusterConnection keys(pattern)

KEYS

RedisClusterConnection

keys(node, pattern)

RedisClusterNode RedisClusterConnection.clusterGetNodes

redis-cli@127.0.0.1:7379 > cluster nodes

6b38bb... 127.0.0.1:7379 master - 0 0 25 connected 0-5460                      

7bb78c... 127.0.0.1:7380 master - 0 1449730618304 2 connected 5461-10922       

164888... 127.0.0.1:7381 master - 0 1449730618304 3 connected 10923-16383      

b8b5ee... 127.0.0.1:7382 slave 6b38bb... 0 1449730618304 25 connected          

TEXT

RedisClusterConnection connection = connectionFactory.getClusterConnnection();
JAVA
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→

→

→

→

→

MGET

RedisClusterConnection GET

{my-prefix}.thing1 {my-

connection.set("thing1", value);                                               

connection.set("thing2", value);                                               

connection.keys("*");                                                          

connection.keys(NODE_7379, "*");                                               

connection.keys(NODE_7380, "*");                                               

connection.keys(NODE_7381, "*");                                               

connection.keys(NODE_7382, "*");                                               
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prefix}.thing2

→

→

→

redis-cli@127.0.0.1:7379 > cluster nodes

6b38bb... 127.0.0.1:7379 master - 0 0 25 connected 0-5460                      
7bb...

TEXT

RedisClusterConnection connection = connectionFactory.getClusterConnnection();

connection.set("thing1", value);           // slot: 12182
connection.set("{thing1}.thing2", value);  // slot: 12182
connection.set("thing2", value);           // slot:  5461

connection.mGet("thing1", "{thing1}.thing2");                                  

connection.mGet("thing1", "thing2");                                           

JAVA
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PFCOUNT

12.3. Working with RedisTemplate  and ClusterOperations

RedisTemplate

RedisTemplate#keySerializer RedisSerializers

RedisTemplate ClusterOperations

RedisTemplate.opsForCluster()

CLUSTER

MEET

RedisClusterConnection RedisTemplate

RedisClusterConnection RedisTemplate

ClusterOperations clusterOps = redisTemplate.opsForCluster();

clusterOps.shutdown(NODE_7379);                                              

TEXT
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13. Redis Repositories

RedisTemplate

13.1. Usage

@RedisHash id

org.springframework.data.annotation.Id

@RedisHash("people")
public class Person {

@Id String id;
  String firstname;
  String lastname;
  Address address;
}

JAVA
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@Id id

CrudRepository

public interface PersonRepository extends CrudRepository<Person, String> {

}

JAVA

@Configuration
@EnableRedisRepositories
public class ApplicationConfig {

@Bean
public RedisConnectionFactory connectionFactory() {
return new JedisConnectionFactory();

  }

@Bean
public RedisTemplate<?, ?> redisTemplate(RedisConnectionFactory redisConnectionFactory) {

JAVA
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PersonRepository

id null id

Person keyspace:id

people:5d67b7e1-8640-4475-beeb-c666fab4c0e5

id keyspace:id

people @RedisHash Person

    RedisTemplate<byte[], byte[]> template = new RedisTemplate<byte[], byte[]>();
    template.setConnectionFactory(redisConnectionFactory);

return template;
  }
}

@Autowired PersonRepository repo;

public void basicCrudOperations() {

  Person rand = new Person("rand", "al'thor");
  rand.setAddress(new Address("emond's field", "andor"));

  repo.save(rand);                                         

  repo.findOne(rand.getId());                              

  repo.count();                                            

  repo.delete(rand);                                       
}

JAVA
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13.2. Object Mapping Fundamentals

13.2.1. Object creation

@PersistenceConstructor

@ConstructorProperties
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@Value

Object creation internals

class Person {
  Person(String firstname, String lastname) { … }
}

JAVA

class PersonObjectInstantiator implements ObjectInstantiator {

Object newInstance(Object... args) {
return new Person((String) args[0], (String) args[1]);

  }
}

JAVA
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13.2.2. Property population

with… with…

Property population internals

class Person {

private final Long id;
private String firstname;

JAVA
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private @AccessType(Type.PROPERTY) String lastname;

  Person() {
this.id = null;

  }

  Person(Long id, String firstname, String lastname) {
// Field assignments

  }

Person withId(Long id) {
return new Person(id, this.firstname, this.lastame);

  }

void setLastname(String lastname) {
this.lastname = lastname;

  }
}

class PersonPropertyAccessor implements PersistentPropertyAccessor {

private static final MethodHandle firstname;              

private Person person;                                    

public void setProperty(PersistentProperty property, Object value) {

    String name = property.getName();

if ("firstname".equals(name)) {

      firstname.invoke(person, (String) value);             
    } else if ("id".equals(name)) {

this.person = person.withId((Long) value);            
    } else if ("lastname".equals(name)) {

this.person.setLastname((String) value);              
    }

JAVA
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private

MethodHandles

withId(…)

withId(…) Person

MethodHandles

java

public

static

ClassLoader

  }
}
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null

class Person {

private final @Id Long id;                                                

private final String firstname, lastname;                                 
private final LocalDate birthday;

private final int age;                                                    

private String comment;                                                   

private @AccessType(Type.PROPERTY) String remarks;                        

static Person of(String firstname, String lastname, LocalDate birthday) { 

return new Person(null, firstname, lastname, birthday,
      Period.between(birthday, LocalDate.now()).getYears());
  }

  Person(Long id, String firstname, String lastname, LocalDate birthday, int age) { 

this.id = id;
this.firstname = firstname;
this.lastname = lastname;
this.birthday = birthday;
this.age = age;

  }

Person withId(Long id) {                                                  
return new Person(id, this.firstname, this.lastname, this.birthday, this.age);

  }

void setRemarks(String remarks) {                                         
this.remarks = remarks;

  }
}

JAVA
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withId(…)

Person

firstname lastname

age birthday

age

with…

comment

remarks comment

@PersistenceConstructor

13.2.3. General recommendations
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@PersistenceConstructor

with…

@AllArgsConstructor

Overriding Properties

public class SuperType {

private CharSequence field;

public SuperType(CharSequence field) {
this.field = field;

   }

public CharSequence getField() {
return this.field;

JAVA
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field SubType SuperType.field

SuperType.field super.setField(…)

field SuperType

   }

public void setField(CharSequence field) {
this.field = field;

   }
}

public class SubType extends SuperType {

private String field;

public SubType(String field) {
super(field);
this.field = field;

   }

@Override
public String getField() {

return this.field;
   }

public void setField(String field) {
this.field = field;

// optional
super.setField(field);

   }
}
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@Transient

@AccessType(PROPERTY)

13.2.4. Kotlin support

Kotlin object creation

data Person

@PersistenceConstructor

data class Person(val id: String, val name: String)
KOTLIN

data class Person(var id: String, val name: String) {
KOTLIN
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null

name

name null name unknown

Property population of Kotlin data classes

data Person

copy(…)

Kotlin Overriding Properties

@PersistenceConstructor
constructor(id: String) : this(id, "unknown")

}

data class Person(var id: String, val name: String = "unknown")
KOTLIN

data class Person(val id: String, val name: String)
KOTLIN
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field

open class SuperType(open var field: Int)

class SubType(override var field: Int = 1) :
SuperType(field) {

}

KOTLIN

public class SuperType {

private int field;

public SuperType(int field) {
this.field = field;

   }

public int getField() {
return this.field;

   }

public void setField(int field) {
this.field = field;

   }
}

public final class SubType extends SuperType {

private int field;

public SubType(int field) {
super(field);

JAVA

Spring Data Redis https://docs.spring.io/spring-data/data-redis/docs/current/reference/html/#pubsub

94 von 142 22.11.2021, 15:58



SubType SubType.field SuperType.field

SuperType.field SubType SuperType.field this.SuperType.field =

…

@Transient

@AccessType(PROPERTY)

13.3. Object-to-Hash Mapping

RedisConverter Converter byte[]

this.field = field;
   }

public int getField() {
return this.field;

   }

public void setField(int field) {
this.field = field;

   }
}
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Person

_class

byte[]

_class = org.example.Person                 
id = e2c7dcee-b8cd-4424-883e-736ce564363e

firstname = rand                            
lastname = al’thor

address.city = emond's field                
address.country = andor

TEXT
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String Number

Converter RedisCustomConversions

byte[] Map<String,byte[]>
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@WritingConverter
public class AddressToBytesConverter implements Converter<Address, byte[]> {

private final Jackson2JsonRedisSerializer<Address> serializer;

public AddressToBytesConverter() {

    serializer = new Jackson2JsonRedisSerializer<Address>(Address.class);
    serializer.setObjectMapper(new ObjectMapper());
  }

@Override
public byte[] convert(Address value) {
return serializer.serialize(value);

  }
}

@ReadingConverter
public class BytesToAddressConverter implements Converter<byte[], Address> {

private final Jackson2JsonRedisSerializer<Address> serializer;

public BytesToAddressConverter() {

    serializer = new Jackson2JsonRedisSerializer<Address>(Address.class);
    serializer.setObjectMapper(new ObjectMapper());
  }

@Override
public Address convert(byte[] value) {
return serializer.deserialize(value);

  }
}

JAVA
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Converter

Map

Converter

_class = org.example.Person
id = e2c7dcee-b8cd-4424-883e-736ce564363e
firstname = rand
lastname = al’thor
address = { city : "emond's field", country : "andor" }

TEXT

@WritingConverter
public class AddressToMapConverter implements Converter<Address, Map<String,byte[]>> {

@Override
public Map<String,byte[]> convert(Address source) {
return singletonMap("ciudad", source.getCity().getBytes());

  }
}

@ReadingConverter
public class MapToAddressConverter implements Converter<Map<String, byte[]>, Address> {

@Override
public Address convert(Map<String,byte[]> source) {
return new Address(new String(source.get("ciudad")));

  }
}

JAVA
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13.3.1. Customizing Type Mapping

@TypeAlias

TypeInformationMapper DefaultRedisTypeMapper

MappingRedisConverter

@TypeAlias

_class = org.example.Person
id = e2c7dcee-b8cd-4424-883e-736ce564363e
firstname = rand
lastname = al’thor
ciudad = "emond's field"

TEXT

@TypeAlias("pers")
class Person {

}

JAVA
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pers _class

Configuring Custom Type Mapping

RedisTypeMapper MappingRedisConverter

RedisTypeMapper

class CustomRedisTypeMapper extends DefaultRedisTypeMapper {
//implement custom type mapping here

}

JAVA

@Configuration
class SampleRedisConfiguration {

@Bean
public MappingRedisConverter redisConverter(RedisMappingContext mappingContext,

        RedisCustomConversions customConversions, ReferenceResolver referenceResolver) {

    MappingRedisConverter mappingRedisConverter = new MappingRedisConverter(mappingContext, null, referenceResolver,
            customTypeMapper());

    mappingRedisConverter.setCustomConversions(customConversions);

return mappingRedisConverter;
  }

@Bean
public RedisTypeMapper customTypeMapper() {
return new CustomRedisTypeMapper();

  }
}

JAVA
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13.4. Keyspaces

getClass().getName()

@RedisHash

@EnableRedisRepositories

@EnableRedisRepositories

@Configuration
@EnableRedisRepositories(keyspaceConfiguration = MyKeyspaceConfiguration.class)
public class ApplicationConfig {

//... RedisConnectionFactory and RedisTemplate Bean definitions omitted

public static class MyKeyspaceConfiguration extends KeyspaceConfiguration {

@Override
protected Iterable<KeyspaceSettings> initialConfiguration() {

return Collections.singleton(new KeyspaceSettings(Person.class, "people"));
    }
  }
}

JAVA

@Configuration
@EnableRedisRepositories
public class ApplicationConfig {

JAVA
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13.5. Secondary Indexes

13.5.1. Simple Property Index

Person firstname @Indexed

//... RedisConnectionFactory and RedisTemplate Bean definitions omitted

@Bean
public RedisMappingContext keyValueMappingContext() {
return new RedisMappingContext(

new MappingConfiguration(new IndexConfiguration(), new MyKeyspaceConfiguration()));
  }

public static class MyKeyspaceConfiguration extends KeyspaceConfiguration {

@Override
protected Iterable<KeyspaceSettings> initialConfiguration() {

return Collections.singleton(new KeyspaceSettings(Person.class, "people"));
    }
  }
}

@RedisHash("people")
public class Person {

JAVA
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Address city @Indexed

person.address.city null

@Id String id;
@Indexed String firstname;

  String lastname;
  Address address;
}

SADD people:firstname:rand e2c7dcee-b8cd-4424-883e-736ce564363e
SADD people:firstname:aviendha a9d4b3a0-50d3-4538-a2fc-f7fc2581ee56

TEXT

SADD people:address.city:tear e2c7dcee-b8cd-4424-883e-736ce564363e
TEXT

@RedisHash("people")
public class Person {

// ... other properties omitted

  Map<String,String> attributes;      

  Map<String Person> relatives;       

JAVA
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SADD people:attributes.map-key:map-value e2c7dcee-b8cd-4424-883e-736ce564363e

SADD people:relatives.map-key.firstname:tam e2c7dcee-b8cd-4424-883e-736ce564363e

SADD people:addresses.city:tear e2c7dcee-b8cd-4424-883e-736ce564363e

  List<Address> addresses;            
}

@Configuration
@EnableRedisRepositories(indexConfiguration = MyIndexConfiguration.class)
public class ApplicationConfig {

//... RedisConnectionFactory and RedisTemplate Bean definitions omitted

public static class MyIndexConfiguration extends IndexConfiguration {

@Override
protected Iterable<IndexDefinition> initialConfiguration() {

return Collections.singleton(new SimpleIndexDefinition("people", "firstname"));
    }
  }
}

JAVA
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13.5.2. Geospatial Index

Address location Point

@GeoIndexed GEO

@Configuration
@EnableRedisRepositories
public class ApplicationConfig {

//... RedisConnectionFactory and RedisTemplate Bean definitions omitted

@Bean
public RedisMappingContext keyValueMappingContext() {
return new RedisMappingContext(

new MappingConfiguration(
new KeyspaceConfiguration(), new MyIndexConfiguration()));

  }

public static class MyIndexConfiguration extends IndexConfiguration {

@Override
protected Iterable<IndexDefinition> initialConfiguration() {

return Collections.singleton(new SimpleIndexDefinition("people", "firstname"));
    }
  }
}

JAVA
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Point Distance

Circle

GEOADD people:address:location 13.361389 38.115556 e2c7dcee-b8cd-4424-883e-736ce564363e

GEORADIUS people:address:location 15.0 37.0 200.0 km

@RedisHash("people")
public class Person {

  Address address;

// ... other properties omitted
}

public class Address {

@GeoIndexed Point location;

// ... other properties omitted
}

public interface PersonRepository extends CrudRepository<Person, String> {

List<Person> findByAddressLocationNear(Point point, Distance distance);     

List<Person> findByAddressLocationWithin(Circle circle);                    
}

Person rand = new Person("rand", "al'thor");
rand.setAddress(new Address(new Point(13.361389D, 38.115556D)));

repository.save(rand);                                                        

repository.findByAddressLocationNear(new Point(15D, 37D), new Distance(200)); 

JAVA
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GEOADD id

Circle Point, Distance

near within

13.6. Query by Example

13.6.1. Introduction

13.6.2. Usage

ExampleMatcher ExampleMatcher

Example Example ExampleMatcher
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firstname = ?0 or (firstname = ?1 and lastname = ?2)

Example null

int

public class Person {

@Id
private String id;
private String firstname;
private String lastname;
private Address address;

// … getters and setters omitted
}

JAVA
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double

of ExampleMatcher Example

Example

QueryByExampleExecutor<T>

QueryByExampleExecutor

QueryByExampleExecutor

Person person = new Person();                         

person.setFirstname("Dave");                          

Example<Person> example = Example.of(person);         

JAVA
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13.6.3. Example Matchers

ExampleMatcher

ExampleMatcher

public interface QueryByExampleExecutor<T> {

  <S extends T> S findOne(Example<S> example);

  <S extends T> Iterable<S> findAll(Example<S> example);

// … more functionality omitted.
}

JAVA

Person person = new Person();                          

person.setFirstname("Dave");                           

ExampleMatcher matcher = ExampleMatcher.matching()     

  .withIgnorePaths("lastname")                         

  .withIncludeNullValues()                             

  .withStringMatcher(StringMatcher.ENDING);            

Example<Person> example = Example.of(person, matcher); 

JAVA
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ExampleMatcher lastname

ExampleMatcher lastname

ExampleMatcher lastname

Example ExampleMatcher

ExampleMatcher

ExampleMatcher.matchingAny()

ExampleMatcher matcher = ExampleMatcher.matching()
  .withMatcher("firstname", endsWith())
  .withMatcher("lastname", startsWith().ignoreCase());
}

JAVA
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Example ExampleMatcher

ExampleMatcher

ExampleMatcher

ExampleMatcher

ExampleMatcher

ExampleMatcher

ExampleMatcher

13.6.4. Running an Example

ExampleMatcher matcher = ExampleMatcher.matching()
  .withMatcher("firstname", match -> match.endsWith())
  .withMatcher("firstname", match -> match.startsWith());
}

JAVA
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StringMatcher

null

interface PersonRepository extends QueryByExampleExecutor<Person> {
}

class PersonService {

@Autowired PersonRepository personRepository;

List<Person> findPeople(Person probe) {
return personRepository.findAll(Example.of(probe));

  }
}

JAVA
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null

findAll

13.7. Time To Live

@RedisHash(timeToLive=…) KeyspaceSettings

@TimeToLive

@TimeToLive

@TimeToLive

public class TimeToLiveOnProperty {

@Id
private String id;

@TimeToLive
private Long expiration;

}

public class TimeToLiveOnMethod {

JAVA
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@TimeToLive TTL PTTL

RedisMessageListenerContainer

EXPIRE

RedisKeyExpiredEvent ApplicationEventPublisher

@EnableRedisRepositories RedisKeyValueAdapter

EnableKeyspaceEvents

RedisKeyExpiredEvent

RedisKeyExpiredEvent

@Id
private String id;

@TimeToLive
public long getTimeToLive() {
return new Random().nextLong();

  }
}
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notify-keyspace-events

CONFIG

keyspaceNotificationsConfigParameter CONFIG

@EnableKeyspaceEvents(shadowCopy = OFF)

RedisKeyExpiredEvent id

13.8. Persisting References

@Reference

_class = org.example.Person
id = e2c7dcee-b8cd-4424-883e-736ce564363e

TEXT
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keyspace:id

13.9. Persisting Partial Updates

PartialUpdate set delete

firstname = rand
lastname = al’thor

mother = people:a9d4b3a0-50d3-4538-a2fc-f7fc2581ee56      

PartialUpdate<Person> update = new PartialUpdate<Person>("e2c7dcee", Person.class)

  .set("firstname", "mat")                                                           

  .set("address.city", "emond's field")                                              

  .del("age");                                                                       

template.update(update);

update = new PartialUpdate<Person>("e2c7dcee", Person.class)

  .set("address", new Address("caemlyn", "andor"))                                   

  .set("attributes", singletonMap("eye-color", "grey"));                             

JAVA
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firstname mat

age

address

13.10. Queries and Query Methods

template.update(update);

update = new PartialUpdate<Person>("e2c7dcee", Person.class)

  .refreshTtl(true);                                                                 
  .set("expiration", 1000);

template.update(update);
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RedisCallback

RedisCallback

Iterable id

public interface PersonRepository extends CrudRepository<Person, String> {

List<Person> findByFirstname(String firstname);
}

JAVA

String user = //...

List<RedisSession> sessionsByUser = template.find(new RedisCallback<Set<byte[]>>() {

public Set<byte[]> doInRedis(RedisConnection connection) throws DataAccessException {
return connection

      .sMembers("sessions:securityContext.authentication.principal.username:" + user);
  }}, RedisSession.class);

JAVA
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And findByLastnameAndFirstname SINTER …:firstname:rand …:lastname:al’thor

Or findByLastnameOrFirstname SUNION …:firstname:rand …:lastname:al’thor

Is, Equals findByFirstname findByFirstnameIs findByFirstnameEquals SINTER …:firstname:rand

IsTrue FindByAliveIsTrue SINTER …:alive:1

IsFalse findByAliveIsFalse SINTER …:alive:0

Top,First findFirst10ByFirstname findTop5ByFirstname

13.10.1. Sorting Query Method results

Comparator

List

interface PersonRepository extends RedisRepository<Person, String> {
JAVA
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13.11. Redis Repositories Running on a Cluster

ConnectionFactory

SINTER SUNION

List<Person> findByFirstnameOrderByAgeDesc(String firstname); 

List<Person> findByFirstname(String firstname, Sort sort);   
}
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@RedisHash("{yourkeyspace}")

13.12. CDI Integration

RedisConnectionFactory RedisOperations

class RedisOperationsProducer {

@Produces
RedisConnectionFactory redisConnectionFactory() {

JAVA
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@Injected

    JedisConnectionFactory jedisConnectionFactory = new JedisConnectionFactory(new RedisStandaloneConfiguration());
    jedisConnectionFactory.afterPropertiesSet();

return jedisConnectionFactory;
  }

void disposeRedisConnectionFactory(@Disposes RedisConnectionFactory redisConnectionFactory) throws Exception {

if (redisConnectionFactory instanceof DisposableBean) {
      ((DisposableBean) redisConnectionFactory).destroy();
    }
  }

@Produces
@ApplicationScoped

  RedisOperations<byte[], byte[]> redisOperationsProducer(RedisConnectionFactory redisConnectionFactory) {

    RedisTemplate<byte[], byte[]> template = new RedisTemplate<byte[], byte[]>();
    template.setConnectionFactory(redisConnectionFactory);
    template.afterPropertiesSet();

return template;
  }

}

class RepositoryClient {

@Inject
  PersonRepository repository;

JAVA

Spring Data Redis https://docs.spring.io/spring-data/data-redis/docs/current/reference/html/#pubsub

124 von 142 22.11.2021, 15:58



RedisKeyValueAdapter RedisKeyValueTemplate

RedisKeyValueAdapter RedisKeyValueTemplate

13.13. Redis Repositories Anatomy

public void businessMethod() {
    List<Person> people = repository.findAll();
  }
}

@RedisHash("people")
public class Person {

@Id String id;
@Indexed String firstname;

  String lastname;
  Address hometown;
}

public class Address {

@GeoIndexed Point location;

JAVA
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13.13.1. Insert new

13.13.2. Replace existing

}

repository.save(new Person("rand", "al'thor"));
JAVA

HMSET "people:19315449-cda2-4f5c-b696-9cb8018fa1f9" "_class" "Person" "id" "19315449-cda2-4f5c-b696-9cb8018fa1f9" "firstname" "rand" "lastname" "

SADD  "people" "19315449-cda2-4f5c-b696-9cb8018fa1f9"                           

SADD  "people:firstname:rand" "19315449-cda2-4f5c-b696-9cb8018fa1f9"            

SADD  "people:19315449-cda2-4f5c-b696-9cb8018fa1f9:idx" "people:firstname:rand" 

TEXT

repository.save(new Person("e82908cf-e7d3-47c2-9eec-b4e0967ad0c9", "Dragon Reborn", "al'thor"));
JAVA

DEL       "people:e82908cf-e7d3-47c2-9eec-b4e0967ad0c9"                           

HMSET     "people:e82908cf-e7d3-47c2-9eec-b4e0967ad0c9" "_class" "Person" "id" "e82908cf-e7d3-47c2-9eec-b4e0967ad0c9" "firstname" "Dragon Reborn"

SADD      "people" "e82908cf-e7d3-47c2-9eec-b4e0967ad0c9"                         

SMEMBERS  "people:e82908cf-e7d3-47c2-9eec-b4e0967ad0c9:idx"                       

TEXT
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13.13.3. Save Geo Data

TYPE      "people:firstname:rand"                                                 

SREM      "people:firstname:rand" "e82908cf-e7d3-47c2-9eec-b4e0967ad0c9"          

DEL       "people:e82908cf-e7d3-47c2-9eec-b4e0967ad0c9:idx"                       

SADD      "people:firstname:Dragon Reborn" "e82908cf-e7d3-47c2-9eec-b4e0967ad0c9" 

SADD      "people:e82908cf-e7d3-47c2-9eec-b4e0967ad0c9:idx" "people:firstname:Dragon Reborn" 

GEOADD "people:hometown:location" "13.361389" "38.115556" "76900e94-b057-44bc-abcf-8126d51a621b"  

SADD   "people:76900e94-b057-44bc-abcf-8126d51a621b:idx" "people:hometown:location"               

TEXT
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13.13.4. Find using simple index

13.13.5. Find using Geo Index

repository.findByFirstname("egwene");
JAVA

SINTER  "people:firstname:egwene"                     

HGETALL "people:d70091b5-0b9a-4c0a-9551-519e61bc9ef3" 
HGETALL ...

TEXT

Spring Data Redis https://docs.spring.io/spring-data/data-redis/docs/current/reference/html/#pubsub

128 von 142 22.11.2021, 15:58



Appendixes

Appendix Document Structure

RedisTemplate

Appendix A: Schema

repository.findByHometownLocationNear(new Point(15, 37), new Distance(200, KILOMETERS));
JAVA

GEORADIUS "people:hometown:location" "15.0" "37.0" "200.0" "km" 

HGETALL   "people:76900e94-b057-44bc-abcf-8126d51a621b"         
HGETALL   ...

TEXT
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Appendix B: Command Reference

Supported Commands

RedisTemplate
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