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Spring for Apache Kafka

1. Preface

The Spring for Apache Kafka project applies core Spring concepts to the development of Kafka-based
messaging solutions. We provide a "template” as a high-level abstraction for sending messages. We
also provide support for Message-driven POJOs.
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2. What's new?

2.1 What's new in 2.2 Since 2.1

Kafka Client Version
This version requires the 1.1.0 kaf ka- cl i ent s or higher.
Class/Package Changes

The class Cont ai ner Properties has been moved from
org. springframework. kaf ka. | i stener. config to
org. spri ngframewor k. kaf ka. | i st ener.

The enum AckMbde has been moved from Abstract Messageli st ener Contai ner to
Cont ai ner Properti es.

set Bat chEr r or Handl er () and set Er r or Handl er () methods have been
moved from ContainerProperties to AbstractMessagelistenerContainer (and
Abst r act Kaf kaLi st ener Cont ai ner Fact ory).

After rollback processing

A new AfterRoll backProcessor strategy is provided - see the section called “After Rollback
Processor” for more information.

ConcurrentKafkaListenerContainerFactory changes

The Concurrent Kaf kaLi st ener Cont ai ner Fact ory can now be used to create/configure any
Concur rent MessagelLi st ener Cont ai ner, not just those for @af kaLi st ener annotations. See
the section called “Container factory” for more information.

Listener Container Changes
A new container property i ssi ngTopi csFat al has been added.
See the section called “KafkaMessageListenerContainer” for more information.

Batch listeners can optionally receive the complete Consuner Recor ds<?, ?> object instead of a
Li st <Consuner Recor d<?, ?>.

See the section called “Batch listeners” for more information.

Header Mapping Changes

Headers of type M meType and Medi aType are now mapped as simple strings in the Recor dHeader
value. Previously, they were mapped as JSON and only M neType was decoded, Medi aType could
not be decoded. They are now simple strings for interoperability.

Also, the Def aul t Kaf kaHeader Mapper has a new method addToSt ri ngd asses allowing the
specification of types that should be mapped usingt oSt ri ng() instead of JSON.

See the section called “Message Headers” for more information.

2.2.0M1 Spring Kafka 2
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Embedded Kafka Changes

The Kaf kaEnbedded class and its Kaf kaRul e interface have need deprecated in favor of the
EnmbeddedKaf kaBr oker and its JUnit 4 EnbeddedKaf kaRul e wrapper. The @nbeddedKaf ka
annotation now populates an EnbeddedKaf kaBr oker bean instead of the deprecated
Kaf kaEnbedded. This allows the use of @nbeddedKaf ka in JUnit 5 tests.

See Section 4.3, “Testing Applications” for more information.

2.2.0M1 Spring Kafka 3
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3. Introduction

This first part of the reference documentation is a high-level overview of Spring for Apache Kafka and
the underlying concepts and some code snippets that will get you up and running as quickly as possible.

3.1 Quick Tour for the Impatient

Introduction

This is the 5 minute tour to get started with Spring Kafka.

Prerequisites: install and run Apache Kafka Then grab the spring-kafka JAR and all of its dependencies
- the easiest way to do that is to declare a dependency in your build tool, e.g. for Maven:

<dependency>
<groupl d>or g. spri ngf ramewor k. kaf ka</ gr oupl d>
<artifactld>spring-kafka</artifactld>
<version>2. 2. 0. ML.</ ver si on>

</ dependency>

And for Gradle:

conpil e ' org. springfranewor k. kaf ka: spri ng- kaf ka: 2. 2. 0. ML’
Compatibility
» Apache Kafka Clients 1.1.0
» Spring Framework 5.1.x
* Minimum Java version: 8
Very, Very Quick

Using plain Java to send and receive a message:

2.2.0M1 Spring Kafka 4
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@est
public void testAutoCommit() throws Exception {
| ogger.info("Start auto");
Cont ai ner Properties contai nerProps = new Contai nerProperties("topicl", "topic2");
final CountDownLatch |atch = new Count DownLat ch(4);
cont ai ner Props. set Messageli st ener (new MessagelLi stener<lnteger, String>() {

@verride

public void onMessage( Consuner Recor d<I| nteger, String> nessage) {
| ogger.info("received: " + nessage);
| at ch. count Down() ;

I

Kaf kaMessagelLi st ener Cont ai ner <l nteger, String> container = createContai ner(contai ner Props);
cont ai ner. set BeanNane( "t est Aut 0");

container.start();

Thread. sl eep(1000); // wait a bit for the container to start
Kaf kaTenpl at e<I nteger, String> tenplate = createTenplate();
tenpl at e. set Def aul t Topi c(t opi cl1);

tenpl at e. sendDef aul t (0, "foo0");

tenpl ate. sendDef aul t (2, "bar");

tenpl at e. sendDef aul t (0, "baz");

tenpl at e. sendDef aul t (2, "qux");

tenpl ate. flush();

assert True(l atch. awai t (60, Ti meUnit. SECONDS));

cont ai ner.stop();

| ogger.info("Stop auto");

2.2.0M1 Spring Kafka
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return container;

}

Producer Fact or y<I nt eger,

return tenpl ate;

props. put (Consumer Confi g.
props. put (Consuner Confi g.
props. put (Consuner Confi g.
props. put (Consuner Confi g.
props. put (Consuner Confi g.
props. put (Consuner Confi g.
props. put (Consumer Confi g.
return props;

props. put (Producer Confi g.
props. put ( Producer Confi g.
props. put (Producer Confi g.
props. put (Producer Confi g.
props. put (Producer Confi g.
props. put (Producer Confi g.
props. put (Producer Confi g.
return props;

private KafkaMessageli st ener Cont ai ner <l nteger, String> createContai ner (
Cont ai ner Properties containerProps) {
Map<String, Object> props
Def aul t Kaf kaConsuner Fact or y<I nteger, String> cf =
new Def aul t Kaf kaConsuner Fact or y<I| nt eger, String>(props);
Kaf kaMessagelLi st ener Cont ai ner <l nteger, String> container =
new Kaf kaMessagelLi st ener Cont ai ner <>(cf, cont ai ner Props);

= consumer Props();

private KafkaTenpl at e<l nteger, String> createTenplate() {
Map<String, Object> senderProps = senderProps();

String> pf =

new Def aul t Kaf kaPr oducer Fact or y<l nt eger, String>(sender Props);
Kaf kaTenpl at e<I nteger, String> tenplate = new Kaf kaTenpl at e<>(pf);

private Map<String, Qbject> consumerProps() {
Map<String, Object> props

= new HashMap<>();
BOOTSTRAP_SERVERS_CONFI G, "I ocal host: 9092");
GROUP_I D_CONFI G, group);
ENABLE_AUTO COMM T_CONFI G, true);
AUTO_COMM T_I NTERVAL_Ms_CONFI G, "100");
SESSI ON_TI MEOUT_MS_CONFI G, "15000");
KEY_DESERI ALI ZER_CLASS_CONFI G, | nt eger Deseri al i zer. cl ass);
VALUE_DESERI ALI ZER CLASS_CONFI G, StringDeseri alizer.cl ass);

private Map<String, Object> senderProps() {
Map<String, Object> props

= new HashMap<>();
BOOTSTRAP_SERVERS_CONFI G, "I ocal host: 9092");
RETRI ES_CONFI G 0);
BATCH_SI ZE_CONFI G  16384);
LI NGER_M5_CONFI G, 1) ;
BUFFER_MEMORY_CONFI G 33554432) ;
KEY_SERI ALI ZER_CLASS _CONFI G, | nteger Seri al i zer.cl ass);
VALUE_SERI ALl ZER CLASS_CONFI G, StringSerializer.class);

With Java Configuration

A similar example but with Spring configuration in Java:

2.2.0.M1
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@\ut owi r ed
private Listener |istener;

@\ut owi r ed
private KafkaTenpl at e<l nteger, String> tenplate;

@est
public void testSinple() throws Exception {
tenpl at e. send("annot at ed1", 0, "foo");
tenmpl ate. flush();
assert True(this.listener.latchl. anait (10, Ti nmeUnit. SECONDS));

@configuration
@nabl eKaf ka
public class Config {

@Bean
Concur r ent Kaf kaLi st ener Cont ai ner Fact ory<I| nt eger, String>
kaf kaLi st ener Cont ai ner Factory() {
Concur r ent Kaf kaLi st ener Cont ai ner Fact ory<| nteger, String> factory =
new Concur r ent Kaf kaLi st ener Cont ai ner Fact ory<>();
factory. set Consuner Fact or y(consuner Factory());
return factory;

@Bean
publ i ¢ Consuner Fact ory<l nteger, String> consunerFactory() {
return new Def aul t Kaf kaConsuner Fact or y<>(consuner Configs());

@ean
public Map<String, Object> consunerConfigs() {
Map<String, Object> props = new HashMap<>();
props. put (Consuner Conf i g. BOOTSTRAP_SERVERS_CONFI G, enbeddedKaf ka. get Br oker sAsString());

return props;

@Bean
public Listener listener() {
return new Listener();

@Bean
publ i c ProducerFactory<lnteger, String> producerFactory() {
return new Def aul t Kaf kaPr oducer Fact or y<>( producer Configs());

@ean
public Map<String, Object> producerConfigs() {
Map<String, Object> props = new HashMap<>();
props. put ( Producer Conf i g. BOOTSTRAP_SERVERS_CONFI G, enbeddedKaf ka. get Br oker sAsString());

return props;
@Bean

publ i ¢ Kaf kaTenpl at e<l nt eger, String> kaf kaTenpl ate() {
return new Kaf kaTenpl at e<I nt eger, String>(producerFactory());

2.2.0M1 Spring Kafka
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public class Listener {
private final CountDownLatch |atchl = new Count DownLat ch(1);

@af kaLi stener(id = "foo", topics = "annotatedl")
public void listenl(String foo) {

this.latchl. count Down();
}

Even Quicker, with Spring Boot
The following Spring Boot application sends 3 messages to a topic, receives them, and stops.

Application.

@pr i ngBoot Appl i cati on
public class Application inplenents CommandLi neRunner {

public static Logger |ogger = LoggerFactory. getLogger (Application.class);

public static void main(String[] args) {
Spri ngApplication. run(Application.class, args).close();

}

@\ut owi r ed
private KafkaTenpl ate<String, String> tenpl ate;

private final CountDownLatch |atch = new Count DownLat ch(3);

@verride

public void run(String... args) throws Exception {
this.tenpl ate. send("nyTopic", "fool");
this.tenpl ate. send("nyTopic", "foo2");
this.tenplate.send("nyTopic", "foo3");
I at ch. awai t (60, Ti meUnit. SECONDS);
I ogger.info("All received");

}

@af kaLi st ener (topics = "nyTopic")

public void |isten(ConsunerRecord<?, ?> cr) throws Exception {
I ogger.info(cr.toString());
| at ch. count Down() ;

Boot takes care of most of the configuration; when using a local broker, the only properties we need are:

application.properties.

spring. kaf ka. consuner . gr oup- i d=f oo
spring. kaf ka. consurner . aut o- of f set -reset =ear| i est

The first because we are using group management to assign topic partitions to consumers so we need
a group, the second to ensure the new consumer group will get the messages we just sent, because
the container might start after the sends have completed.

2.2.0M1 Spring Kafka 8
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4. Reference

This part of the reference documentation details the various components that comprise Spring for
Apache Kafka. The main chapter covers the core classes to develop a Kafka application with Spring.

4.1 Using Spring for Apache Kafka
Configuring Topics

If you define a Kaf kaAdmi n bean in your application context, it can automatically add topics to the
broker. Simply add a NewTopi ¢ @ean for each topic to the application context.

@Bean
publ i c KafkaAdm n adm n() {
Map<String, Object> configs = new HashMap<>();
confi gs. put (Adm nC i ent Confi g. BOOTSTRAP_SERVERS_CONFI G,
StringUils.arrayToCommaDel i mitedString(enbeddedKaf ka(). get Broker Addresses()));
return new Kaf kaAdm n(confi gs);

}

@Bean
publ i c NewTopic topicl() {

return new NewTopic("foo", 10, (short) 2);
}

@ean
publ i ¢ NewTopi c topic2() {

return new NewTopic("bar", 10, (short) 2);
}

By default, if the broker is not available, a message will be logged, but the context will continue to load.
You can programmatically invoke the admin’si ni ti al i ze() method to try again later. If you wish this
condition to be considered fatal, set the admin’s f at al | f Br oker Not Avai | abl e property to t rue
and the context will fail to initialize.

Note

If the broker supports it (1.0.0 or higher), the admin will increase the number of partitions if it is
found that an existing topic has fewer partitions than the NewTopi c. nunPartiti ons.

For more advanced features, such as assigning partitions to replicas, you can use the Adm nd i ent
directly:

@\ut owi r ed
private KafkaAdm n adm n;

AdnminCient client = Adm nClient.create(adm n.getConfig());

client.close();

2.2.0M1 Spring Kafka 9
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Sending Messages

KafkaTemplate

Overview

The Kaf kaTenpl at e wraps a producer and provides convenience methods to send data to kafka
topics.

Li st enabl eFut ur e<SendResul t <K, V>> sendDef aul t (V dat a);

Li st enabl eFut ur e<SendResul t <K, V>> sendDef aul t (K key, V data);

Li st enabl eFut ur e<SendResul t <K, V>> sendDefaul t (I nteger partition, K key, V data);

Li st enabl eFut ur e<SendResul t <K, V>> sendDef aul t (I nteger partition, Long tinestanp, K key, V data);

Li st enabl eFut ur e<SendResul t <K, V>> send(String topic, V data);

Li st enabl eFut ur e<SendResul t <K, V>> send(String topic, K key, V data);

Li st enabl eFut ur e<SendResul t <K, V>> send(String topic, Integer partition, K key, V data);

Li st enabl eFut ur e<SendResul t <K, V>> send(String topic, Integer partition, Long tinestanp, K key, V data);
Li st enabl eFut ur e<SendResul t <K, V>> send( Producer Recor d<K, V> record);

Li st enabl eFut ur e<SendResul t <K, V>> send(Message<?> nessage);

Map<Metri cNane, ? extends Metric> netrics();

Li st<Partitionlnfo> partitionsFor(String topic);

<T> T execut e( Producer Cal | back<K, V, T> call back);

/1 Flush the producer.

void flush();

interface ProducerCal | back<K, V, T> {

T dol nKaf ka( Producer <K, V> producer);

The sendDef aul t API requires that a default topic has been provided to the template.

The APl whichtake inat i mest anp as a parameter will store this timestamp in the record. The behavior
of the user provided timestamp is stored is dependent on the timestamp type configured on the Kafka
topic. If the topic is configured to use CREATE_TI ME then the user specified timestamp will be recorded
or generated if not specified. If the topic is configured to use LOG_APPEND_TI ME then the user specified
timestamp will be ignored and broker will add in the local broker time.

Thenetrics and partiti onsFor methods simply delegate to the same methods on the underlying
Pr oducer . The execut e method provides direct access to the underlying Pr oducer .

To use the template, configure a producer factory and provide it in the template’s constructor:

2.2.0M1 Spring Kafka 10
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@Bean
publ i c Producer Fact ory<lnteger, String> producerFactory() {
return new Def aul t Kaf kaPr oducer Fact or y<>( producer Configs());

}

@Bean

public Map<String, Object> producerConfigs() {
Map<String, Object> props = new HashMap<>();
props. put (Producer Conf i g. BOOTSTRAP_SERVERS _CONFI G, "I ocal host: 9092");
props. put ( Producer Confi g. KEY_SERI ALI ZER CLASS_CONFI G StringSerializer.class);
props. put ( Producer Confi g. VALUE_SERI ALI ZER_CLASS_CONFI G, StringSeri alizer.cl ass);
/'l See https://kafka. apache. or g/ docunent at i on/ #pr oducer configs for nore properties
return props;

}

@Bean
publ i c Kaf kaTenpl at e<I nteger, String> kaf kaTenpl ate() {
return new Kaf kaTenpl at e<I nt eger, String>(producerFactory());

}
The template can also be configured using standard <bean/ > definitions.
Then, to use the template, simply invoke one of its methods.

When using the methods with a Message<?> parameter, topic, partition and key information is provided
in a message header:

Kaf kaHeaders. TOPI C

Kaf kaHeader s. PARTI TION_I D

Kaf kaHeader s. MESSACGE_KEY

Kaf kaHeader s. TI MESTAMP
with the message payload being the data.

Optionally, you can configure the Kaf kaTenpl at e with a Producer Li st ener to get an async
callback with the results of the send (success or failure) instead of waiting for the Fut ur e to complete.

public interface ProducerlListener<K, V> {
voi d onSuccess(String topic, Integer partition, K key, V value, RecordMetadata recordMetadata);
void onError(String topic, Integer partition, K key, V value, Exception exception);

bool ean i sl nterestedl nSuccess();

By default, the template is configured with a Loggi ngPr oducer Li st ener which logs errors and does
nothing when the send is successful.

onSuccess is only called if i sl nt er est edl nSuccess returnst r ue.

For convenience, the abstract Producer Li st ener Adapt er is provided in case you only want to
implement one of the methods. It returns f al se fori sl nt er est edl nSuccess.

Notice that the send methods return a Li st enabl eFut ur e<SendResul t >. You can register a
callback with the listener to receive the result of the send asynchronously.
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Li st enabl eFut ur e<SendResul t<I nteger, String>> future = tenplate.send("foo");
future. addCal | back(new Li st enabl eFut ur eCal | back<SendResul t <I nteger, String>>() {

@verride
public void onSuccess(SendResul t<Integer, String> result) {

}

@verride
public void onFailure(Throwabl e ex) {

}

1)

The SendResul t has two properties, a Pr oducer Recor d and Recor dMet adat a; refer to the Kafka
API documentation for information about those objects.

If you wish to block the sending thread, to await the result, you can invoke the future’s get () method.
You may wish to invoke f I ush() before waiting or, for convenience, the template has a constructor
with an aut oFl ush parameter which will cause the template to f | ush() on each send. Note, however
that flushing will likely significantly reduce performance.

Examples

Non Blocking (Async).

public void sendToKaf ka(final M/QutputData data) {
final ProducerRecord<String, String> record = createRecord(data);

Li st enabl eFut ur e<SendResul t <I nteger, String>> future = tenpl ate. send(record);
future.addCal | back(new Li st enabl eFut ur eCal | back<SendResul t <I nteger, String>>() {

@verride
public void onSuccess(SendResul t<Integer, String> result) {
handl eSuccess(dat a) ;

}

@verride
public void onFail ure(Throwabl e ex) {
handl eFai | ure(data, record, ex);

}

1)

Blocking (Sync).

public void sendToKaf ka(final M/QutputData data) {
final ProducerRecord<String, String> record = createRecord(data);

try {
tenpl ate. send(record).get (10, Ti meUnit.SECONDS);
handl eSuccess(dat a) ;

}

catch (Executi onException e) {
handl eFai | ure(data, record, e.getCause());

}

catch (Ti neout Exception | InterruptedException e) {
handl eFai | ure(data, record, e);

}
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Transactions

The 0.11.0.0 client library added support for transactions. Spring for Apache Kafka adds support in
several ways.

» Kaf kaTransacti onManager - used with normal Spring transaction support (@r ansact i onal ,
Transacti onTenpl at e etc).

» Transactional Kaf kaMessageli st ener Cont ai ner
 Local transactions with Kaf kaTenpl at e

Transactions are enabled by providing the Default KafkaProducerFactory with a
transacti onl dPrefi x. In that case, instead of managing a single shared Pr oducer, the factory
maintains a cache of transactional producers. When the user cl ose() s aproducer, itis returned to the
cache for reuse instead of actually being closed. The t ransacti onal . i d property of each producer
istransacti onl dPrefi x + n, where n starts with 0 and is incremented for each new producer.

KafkaTransactionManager

The Kaf kaTransacti onManager is an implementation of Spring Framework’s
Pl at f or mMIr ansact i onManager ; it is provided with a reference to the producer factory in
its constructor. If you provide a custom producer factory, it must support transactions - see
Producer Factory. transacti onCapabl e().

You can use the KafkaTransactionManager with normal Spring transaction support
(@ransactional , Transacti onTenpl at e etc). If a transaction is active, any Kaf kaTenpl at e
operations performed within the scope of the transaction will use the transaction’s Pr oducer. The
manager will commit or rollback the transaction depending on success or failure. The Kaf kaTenpl at e
must be configured to use the same Pr oducer Fact or y as the transaction manager.

Transactional Listener Container

You can provide a listener container with a Kaf kaTransacti onManager instance; when so
configured, the container will start a transaction before invoking the listener. If the listener successfully
processes the record (or records when using a Bat chiMessageli st ener), the container will send
the offset(s) to the transaction using producer. sendO f set sToTransacti on()), before the
transaction manager commits the transaction. If the listener throws an exception, the transaction is rolled
back and the consumer is repositioned so that the rolled-back records will be retrieved on the next poll.

Transaction Synchronization

If you need to synchronize a Kafka transaction with some other transaction; simply configure the
listener container with the appropriate transaction manager (one that supports synchronization,
such as the Dat aSour ceTr ansact i onManager). Any operations performed on a transactional
Kaf kaTenpl at e from the listener will participate in a single transaction. The Kafka transaction will
be committed (or rolled back) immediately after the controlling transaction. Before exiting the listener,
you should invoke one of the template’'s sendO f set sToTr ansact i on methods (unless you use a
Chai nedKaf kaTr ansact i onManager - see below). For convenience, the listener container binds its
consumer group id to the thread so, generally, you can use the first method:

voi d sendOf f set sToTr ansact i on( Map<Topi cPartition, O fset AndMet adata> of fsets);

voi d sendOf fset sToTransacti on( Map<Topi cPartition, O fsetAndMetadata> offsets, String consumer G oupld);

For example:
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@Bean
Kaf kaMessagelLi st ener Cont ai ner cont ai ner (Consuner Fact ory<String, String> cf,
final KafkaTenplate tenplate) {
Cont ai ner Properties props = new Contai ner Properties("foo");
props. set G oupl d("group");
props. set Transact i onManager (new SonmeQt her Tr ansact i onManager ());

props. set Messageli st ener (( MessagelLi stener<String, String> m-> {
tenpl ate. send("foo", "bar");
tenpl ate. send("baz", "qux");
tenpl ate. sendOf f set sToTransact i on(
Col I ecti ons. si ngl et onMap(new Topi cPartition(mtopic(), mpartition()),
new O f set AndMet adata(m of fset () + 1)));
I

return new Kaf kaMessageli st ener Cont ai ner <>(cf, props);

Note

The offset to be committed is one greater than the offset of the record(s) processed by the listener.

Important

This should only be called when using transaction synchronization. When a listener container is
configured to use a Kaf kaTr ansact i onManager , it will take care of sending the offsets to the
transaction.

ChainedKafkaTransactionManager

The Chai nedKaf kaTr ansacti onManager was introduced in version 2.1.3. This is a subclass of
Chai nedTr ansact i onManager that can have exactly one Kaf kaTr ansact i onManager . Since it
is a Kaf kaAwar eTr ansact i onManager , the container can send the offsets to the transaction in
the same way as when the container is configured with a simple Kaf kaTr ansact i onManager . This
provides another mechanism for synchronizing transactions without having to send the offsets to the
transaction in the listener code. Chain your transaction managers in the desired order and provide the
Chai nedTr ansact i onManager in the Cont ai ner Properti es.

KafkaTemplate Local Transactions
You can use the Kaf kaTenpl at e to execute a series of operations within a local transaction.

bool ean result = tenpl ate. executel nTransaction(t -> {
t.sendDef aul t ("foo", "bar");
t.sendDef aul t ("baz", "qux");
return true;

1)

The argument in the callback is the template itself (t hi s). If the callback exits normally, the transaction
is committed; if an exception is thrown, the transaction is rolled-back.

Note
If there is a Kaf kaTr ansact i onManager (or synchronized) transaction in process, it will not be
used; a new "nested" transaction is used.

ReplyingKafkaTemplate

Version 2.1.3 introduced a subclass of Kaf kaTenpl at e to provide request/reply semantics; the class
is named Repl yi ngKaf kaTenpl at e and has one method (in addition to those in the superclass):
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Request Repl yFut ure<K, V, R> sendAndRecei ve(Producer Record<K, V> record);

The result is a Li st enabl eFut ur e that will asynchronously be populated with the result (or an
exception, for a timeout). The result also has a property sendFut ur e which is the result of calling
Kaf kaTenpl at e. send() ; you can use this future to determine the result of the send operation.

The following Spring Boot application is an example of how to use the feature:

@pr i ngBoot Appl i cati on
public class KRequestingApplication {

public static void main(String[] args) {
SpringApplication. run(KRequesti ngApplication.class, args).close();
}

@Bean
publ i c ApplicationRunner runner(ReplyingKafkaTenpl ate<String, String, String> tenplate) {
return args -> {
Producer Record<String, String> record = new Producer Recor d<>("kRequests", "foo");
Request Repl yFuture<String, String, String> replyFuture = tenpl ate. sendAndRecei ve(record);
SendResul t<String, String> sendResult = replyFuture.getSendFuture().get();
Systemout.println("Sent ok: " + sendResult.getRecordMetadata());
Consuner Record<String, String> consunerRecord = repl yFuture.get();
Systemout. println("Return value: " + consunerRecord. val ue());

}

@Bean

publi c Replyi ngKaf kaTenpl ate<String, String, String> kafkaTenpl at e(
Producer Factory<String, String> pf,
Kaf kaMessagelLi st ener Cont ai ner<String, String> replyContainer) {

return new Repl yi ngKaf kaTenpl at e<>(pf, replyContai ner);
}

@ean
publ i ¢ Kaf kaMessagelLi st ener Cont ai ner<String, String> replyContainer (
Consuner Fact ory<String, String> cf) {

Cont ai ner Properties containerProperties = new Contai nerProperties("kReplies");
return new Kaf kaMessagelLi st ener Cont ai ner <>(cf, contai nerProperties);

}

@Bean
publ i ¢ NewTopi c kRequests() {

return new NewTopi c("kRequests", 10, (short) 2);
}

@ean
publ i c NewTopi c kReplies() {

return new NewTopi c("kReplies", 10, (short) 2);
}

The template sets a header Kaf kaHeader s. CORRELATI ON_| D which must be echoed back by the
server side.

In this case, simple @af kaLi st ener application responds:

2.2.0M1 Spring Kafka 15



Spring for Apache Kafka

@Bpr i ngBoot Appl i cati on
public class KReplyingApplication {

public static void main(String[] args) {
SpringApplication. run(KRepl yi ngApplication.class, args);
}

@af kaLi st ener (i d="server", topics = "kRequests")

@endTo // use default replyTo expression

public String listen(String in) {
Systemout.println("Server received: " + in);
return in.toUpperCase();

}

@ean
publ i ¢ NewTopi c kRequests() {

return new NewTopi c("kRequests", 10, (short) 2);
}

@ean // not required if Jackson is on the classpath

publ i c Messagi ngMessageConverter sinpl eMapper Converter () {
Messagi ngMessageConverter nessagi ngMessageConverter = new Messagi ngMessageConverter();
nmessagi ngMessageConvert er. set Header Mapper (new Si npl eKaf kaHeader Mapper () ) ;
return nessagi ngMessageConverter;

The @af kaLi st ener infrastructure echoes the correlation id and determines the reply topic.

See the section called “Forwarding Listener Results using @SendTo” for more information about
sending replies; the template uses the default header Kaf KaHeader s. REPLY_TOPI Cto indicate which
topic the reply goes to.

Starting with version 2.2, the template will attempt to detect the reply topic/partition from the
configured reply container. If the container is configured to listen to a single topic or a single
Topi cPartitionlnitial Ofset, it will be used to set the reply headers. If the container is
configured otherwise, the user must set up the reply header(s); in this case, an INFO log is written
during initialization.

record. headers().add(new Recor dHeader ( Kaf kaHeaders. REPLY_TOPI C, "kReplies". getBytes()));

When configuring with a single reply Topi cPartiti onl niti al O f set, you can use the same reply
topic for multiple templates, as long as each instance listens on a different partition. When configuring
with a single reply topic, each instance must use a different gr oup. i d - in this case, all instances
will receive each reply, but only the instance that sent the request will find the correlation id. This may
be useful for auto-scaling, but with the overhead of additional network traffic and the small cost of
discarding each unwanted reply. When using this setting, it is recommended that you set the template’s
shar edRepl yTopi ¢ to true, which will reduce the logging level of unexpected replies to DEBUG
instead of the default ERROR.

Important

If you have multiple client instances, and you don't configure them as discussed in the
paragraphe above, each instance will need a dedicated reply topic. An alternative is to set
the Kaf kaHeader s. REPLY_PARTI Tl ON and use a dedicated partition for each instance; the
Header contains a 4 byte int (Big-endian). The server must use this header to route the reply
to the correct topic (@af kalLi st ener does this). In this case, though, the reply container must
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not use Kafka’'s group management feature and must be configured to listen on a fixed partition
(using a Topi cPartitionlnitial Ofset inits Cont ai ner Properti es constructor).

Note

The Def aul t Kaf kaHeader Mapper requires Jackson to be on the classpath (for the
@Xaf kaLi st ener). If it is not available, the message converter has no header mapper, so
you must configure a Messagi ngMessageConvert er with a Si npl eKaf kaHeader Mapper as
shown above.

Receiving Messages

Messages can be received by configuring a MessagelLi st ener Cont ai ner and providing a Message

Listener, or by using the @af kaLi st ener annotation.

Message Listeners

When using a Message Listener Container you must provide a listener to receive data. There are

currently eight supported interfaces for message listeners:
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public interface Messagelistener<K, V> { O

voi d onMessage( Consuner Recor d<K, V> data);

public interface Acknow edgi ngMessagelLi stener<K, V> { O

VOi

d onMessage( Consurer Recor d<K, V> data, Acknow edgment acknow edgnent);

public interface Consunmer Awar eMessageli stener <K, V> extends Messagelistener<K, V> { O

voi d onMessage( Consuner Recor d<K, V> data, Consuner<?, ?> consuner);

public interface Acknow edgi ngConsuner Awar eMessageli st ener <K, V> ext ends Messageli stener<K, V> { O

d onMessage( Consumer Recor d<K, V> data, Acknow edgment acknow edgment, Consumer<?, ?> consuner);

Vo

public interface BatchMessagelistener<K, V> { O

voi d onMessage( Li st <Consumner Recor d<K, V>> data);

public interface BatchAcknow edgi ngMessagelLi stener<K, V> { 0O

VOi

d onMessage(Li st <Consuner Recor d<K, V>> data, Acknow edgnent acknow edgnent);

public interface BatchConsuner Awar eMessageli st ener <K, V> extends BatchMessageli stener<K, V> { O

VOi

d onMessage(Li st <Consuner Recor d<K, V>> data, Consuner<?, ?> consumer);

}

public interface BatchAcknow edgi ngConsuner Awar eMessagelLi st ener <K, V> ext ends Bat chMessagelLi st ener<K, V>
{ D

voi d onMessage( Li st <Consuner Recor d<K, V>> data, Acknow edgnent acknow edgnent, Consuner<?, ?>
consumer) ;

O Use this for processing individual Consuner Recor d s received from the kafka consumer pol | ()
operation when using auto-commit, or one of the container-managed commit methods.

O Use this for processing individual Consuner Recor d s received from the kafka consumer pol | ()
operation when using one of the manual commit methods.

0 Use this for processing individual Consumer Recor d s received from the kafka consumer pol | ()
operation when using auto-commit, or one of the container-managed commit methods. Access to
the Consuner object is provided.

0 Use this for processing individual Consumner Recor d s received from the kafka consumer pol | ()
operation when using one of the manual commit methods. Access to the Consuner object is
provided.

0 Use this for processing all Consumner Record s received from the kafka consumer pol I ()
operation when using auto-commit, or one of the container-managed commit methods.
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AckMbde. RECORD is not supported when using this interface since the listener is given the
complete batch.

0 Use this for processing all Consumner Record s received from the kafka consumer pol I ()
operation when using one of the manual commit methods.

O Use this for processing all Consumer Record s received from the kafka consumer pol | ()
operation when using auto-commit, or one of the container-managed commit methods.
AckMbde. RECORD is not supported when using this interface since the listener is given the
complete batch. Access to the Consuner object is provided.

O Use this for processing all Consumner Record s received from the kafka consumer pol I ()
operation when using one of the manual commit methods. Access to the Consuner object is
provided.

Important

The Consuner object is not thread-safe; you must only invoke its methods on the thread that
calls the listener.

Message Listener Containers

Two Messageli st ener Cont ai ner implementations are provided:
» Kaf kaMessageli st ener Cont ai ner

» Concurrent Messageli st ener Cont ai ner

The Kaf kaMessageli st ener Cont ai ner receives all message from all topics/partitions on
a single thread. The Concurrent MessagelLi st ener Cont ai ner delegates to 1 or more
Kaf kaMessagelLi st ener Cont ai ner s to provide multi-threaded consumption.

KafkaMessageListenerContainer

The following constructors are available.

publ i ¢ Kaf kaMessageLi st ener Cont ai ner (Consuner Fact or y<K, V> consuner Factory,
Cont ai ner Properties contai nerProperties)

publ i ¢ Kaf kaMessagelLi st ener Cont ai ner ( Consuner Fact or y<K, V> consuner Factory,
Cont ai ner Properties contai nerProperties,
TopicPartitionlnitial Offset... topicPartitions)

Each takes a ConsunerFactory and information about topics and partitions, as well
as other configuration in a ContainerProperties objectt The second constructor
is used by the ConcurrentMessagelistenerContainer (see below) to distribute
Topi cPartitionlnitial Ofset acrossthe consumerinstances. Cont ai ner Properti es hasthe
following constructors:

publ i c Contai nerProperties(TopicPartitionlnitial Offset... topicPartitions)
publ i c Contai nerProperties(String... topics)

publ i c Contai nerProperties(Pattern topicPattern)

The first takes an array of Topi cPartitionlnitial Ofset arguments to explicitly instruct the
container which partitions to use (using the consumer assi gn() method), and with an optional initial
offset: a positive value is an absolute offset by default; a negative value is relative to the current last
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offset within a partition by default. A constructor for Topi cPartitionlnitial O fset is provided
that takes an additional bool ean argument. If this is t r ue, the initial offsets (positive or negative) are
relative to the current position for this consumer. The offsets are applied when the container is started.
The second takes an array of topics and Kafka allocates the partitions based on the gr oup. i d property
- distributing partitions across the group. The third uses a regex Pat t er n to select the topics.

To assign a Messageli st ener to a container, use the Cont ai ner Props. set Messageli st ener
method when creating the Container:

Cont ai ner Properties contai nerProps = new Contai nerProperties("topicl", "topic2");
cont ai ner Props. set Messageli st ener (new MessagelLi stener<lnteger, String>() {

b
Def aul t Kaf kaConsuner Fact ory<I| nteger, String> cf =

new Def aul t Kaf kaConsuner Fact ory<I nteger, String>(consunerProps());
Kaf kaMessagelLi st ener Cont ai ner<I nteger, String> container =

new Kaf kaMessagelLi st ener Cont ai ner <>(cf, contai ner Props);
return container;

Refer to the JavaDocs for Cont ai ner Pr operti es for more information about the various properties
that can be set.

Since version 2.1.1, a new property | ogCont ai ner Conf i g is available; when true, and INFO logging
is enabled, each listener container will write a log message summarizing its configuration properties.

By default, logging of topic offset commits is performed with the DEBUG logging level. Starting with
version 2.1.2, there is a new property in Cont ai ner Properti es called conm t LogLevel which
allows you to specify the log level for these messages. For example, to change the log level to INFO,
use cont ai ner Properti es. set Conm t LogLevel (Logl f Level Enabl ed. Level . | NFO) ; .

Starting with version 2.2, a new container property m ssi ngTopi csFat al has been added (default
t r ue). This prevents the container from starting if any of the configured topics are not present on the
broker; it does not apply if the container is configured to listen to a topic pattern (regex). Previously, the
container threads looped within the consuner . pol | () method waiting for the topic to appear, while
logging many messages; aside from the logs, there was no indication that there was a problem. To
restore the previous behavior, set the property to f al se.

ConcurrentMessageListenerContainer

The single constructor is similar to the first Kaf kaLi st ener Cont ai ner constructor:

publ i ¢ Concurrent Messageli st ener Cont ai ner (Consuner Fact or y<K, V> consuner Factory,
Cont ai ner Properti es contai nerProperties)

It also has a property concurrency, e.g. container.setConcurrency(3) wil create 3
Kaf kaMessageli st ener Cont ai ner s.

For the first constructor, kafka will distribute the partitions across the consumers. For the second
constructor, the Concurrent MessagelLi st ener Cont ai ner distributes the Topi cPartition s
across the delegate Kaf kaMessagelLi st ener Cont ai ner s.

If, say, 6 Topi cPartition s are provided and the concurrency is 3; each container will get 2
partitions. For 5 Topi cPartition s, 2 containers will get 2 partitions and the third will get 1. If the
concur rency is greater than the number of Topi cParti ti ons, the concur r ency will be adjusted
down such that each container will get one partition.
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Note

The client.id property (if set) will be appended with - n where n is the consumer instance
according to the concurrency. This is required to provide unique names for MBeans when JMX
is enabled.

Starting with version 1.3, the MessagelLi st ener Cont ai ner provides an access to the metrics of the
underlying Kaf kaConsurmer . In case of Concur r ent MessagelLi st ener Cont ai ner thenetri cs()
method returns the metrics for all the target Kaf kaMessageLi st ener Cont ai ner instances. The
metrics are grouped into the Map<Met ri cNane, ? extends Metric>bytheclient-id provided
for the underlying Kaf kaConsuner .

Committing Offsets

Several options are provided for committing offsets. If the enabl e. aut 0. conmi t consumer property is
true, kafka will auto-commit the offsets according to its configuration. If it is false, the containers support
the following AckMbde s.

The consumer pol | () method will return one or more Consumner Recor ds; the Messageli st ener
is called for each record; the following describes the action taken by the container for each AckMbde :

« RECORD - commit the offset when the listener returns after processing the record.
* BATCH - commit the offset when all the records returned by the pol | () have been processed.

« TIME - commit the offset when all the records returned by the pol | () have been processed as long
as the ackTi me since the last commit has been exceeded.

» COUNT - commit the offset when all the records returned by the pol | () have been processed as
long as ackCount records have been received since the last commit.

* COUNT_TIME - similar to TIME and COUNT but the commit is performed if either condition is true.

« MANUAL - the message listener is responsible to acknow edge() the Acknow edgnent ; after
which, the same semantics as BATCH are applied.

* MANUAL_IMMEDIATE - commit the offset immediately when the
Acknowl edgrent . acknowl edge() method is called by the listener.

Note

MANUAL, and MANUAL _| MVEDI ATE require the listener to be an
Acknowl edgi ngMessagelLi st ener or a Bat chAcknow edgi ngMessagelLi st ener; see
Message Listeners.

The conmit Sync() or commi t Async() method on the consumer is used, depending on the
syncConmi t s container property.

The Acknowl edgnent has this method:

public interface Acknow edgment {

voi d acknow edge();
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This gives the listener control over when offsets are committed.
Listener Container Auto Startup

The listener containers implement SnartLifecycl e and aut oStartup is true by default; the
containers are started in a late phase (I nt eger. MAX- VALUE - 100). Other components that
implement Smart Li f ecycl e, that handle data from listeners, should be started in an earlier phase.
The - 100 leaves room for later phases to enable components to be auto-started after the containers.

@KafkaListener Annotation
Record Listeners
The @af kaLi st ener annotation provides a mechanism for simple POJO listeners:

public class Listener {

@af kaLi stener(id = "foo", topics = "nyTopic", clientldPrefix = "nydientld")
public void listen(String data) {

}

This mechanism requires an @tnabl eKaf ka annotation on one of your @Confi guration
classes and a listener container factory, which is wused to configure the
underlying Concurrent Messageli st ener Contai ner: by default, a bean with name
kaf kaLi st ener Cont ai ner Fact ory is expected.

@onfiguration
@nabl eKaf ka
public class KafkaConfig {

@Bean
Kaf kaLi st ener Cont ai ner Fact or y<Concur r ent MessagelLi st ener Cont ai ner <l nt eger, String>>
kaf kaLi st ener Cont ai ner Factory() {
Concur r ent Kaf kaLi st ener Cont ai ner Fact ory<Integer, String> factory =
new Concurr ent Kaf kaLi st ener Cont ai ner Fact ory<>();
factory. set Consuner Fact or y(consuner Factory());
factory. set Concurrency(3);
factory. get Cont ai ner Properties().setPol | Ti meout (3000) ;
return factory;

}

@Bean
publ i ¢ Consuner Fact ory<l nteger, String> consunerFactory() {
return new Def aul t Kaf kaConsuner Fact or y<>(consuner Configs());

}

@Bean
public Map<String, Object> consunerConfigs() {
Map<String, Object> props = new HashMap<>();
props. put ( Producer Conf i g. BOOTSTRAP_SERVERS_CONFI G, enbeddedKaf ka. get Br oker sAsString());

return props;

Notice that to set container properties, you must use the get Cont ai ner Properti es() method on
the factory. It is used as a template for the actual properties injected into the container.

Starting with version 2.1.1, it is now possible to set the cl i ent . i d property for consumers created
by the annotation. The cl i ent | dPr efi x is suffixed with - n where n is an integer representing the
container number when using concurrency.
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You can also configure POJO listeners with explicit topics and partitions (and, optionally, their initial
offsets):

@Kaf kaLi stener(id = "bar", topicPartitions =
{ @opicPartition(topic = "topicl", partitions ={ "0", "1" }),
@opicPartition(topic = "topic2", partitions = "0",
partitionOfsets = @artitionOfset(partition ="1", initial Offset = "100"))
})

public void |isten(ConsunerRecord<?, ?> record) {

}

Each partition can be specified inthe partiti ons orpartiti onO f set s attribute, but not both.

When using manual AckMbde, the listener can also be provided with the Acknowl edgnent ; this
example also shows how to use a different container factory.

@Kaf kaLi stener (id = "baz", topics = "nyTopic",
cont ai ner Factory = "kaf kaManual AckLi st ener Cont ai ner Fact ory")
public void listen(String data, Acknow edgnent ack) {

ack. acknow edge();

Finally, metadata about the message is available from message headers, the following header names
can be used for retrieving the headers of the message:

» Kaf kaHeader s. RECElI VED_MESSAGE_KEY
» Kaf kaHeader s. RECEI VED TOPI C

» Kaf kaHeader s. RECElI VED_PARTI TI ON_I D
» Kaf kaHeader s. RECEI VED Tl MESTAMP

+ Kaf kaHeaders. TI MESTAMP_TYPE

@Kaf kaLi stener (id = "qux", topicPattern = "nyTopicl")

public void listen(@ayl oad String foo,
@Header ( Kaf kaHeader s. RECEI VED_MESSAGE_KEY) | nt eger key,
@Header ( Kaf kaHeader s. RECEI VED_PARTI TION_I D) int partition,
@Header ( Kaf kaHeader s. RECEI VED_TOPI C) String topic,
@eader ( Kaf kaHeader s. RECEI VED_TI MESTAMP) long ts

) |

Batch listeners

Starting with version 1.1, @af kaLi st ener methods can be configured to receive the entire batch of
consumer records received from the consumer poll. To configure the listener container factory to create
batch listeners, set the bat chLi st ener property:

@Bean
publ i ¢ Kaf kaLi st ener Cont ai ner Fact ory<?> bat chFactory() {
Concur r ent Kaf kaLi st ener Cont ai ner Fact ory<I nteger, String> factory =
new Concur r ent Kaf kaLi st ener Cont ai ner Fact ory<>();
factory. set Consuner Fact or y(consuner Factory());
factory. set BatchListener(true); // <<<<<<<<<<<<<<<<<<<<<<<<<
return factory;
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To receive a simple list of payloads:

@af kaLi stener(id = "list", topics = "nyTopic", containerFactory = "batchFactory")
public void listen(List<String> list) {

}

The topic, partition, offset etc are available in headers which parallel the payloads:

@af kaLi stener(id = "list", topics = "nyTopic", containerFactory = "batchFactory")
public void listen(List<String> |ist,
@Header (Kaf kaHeader s. RECEI VED _MESSAGE_KEY) Li st <l nteger> keys,
@Header (Kaf kaHeader s. RECEI VED _PARTI TI ON_| D) List<Integer> partitions,
@Header ( Kaf kaHeader s. RECEI VED_TOPI C) Li st<String> topics,
@reader ( Kaf kaHeader s. OFFSET) Li st<Long> of fsets) {

Alternatively you can receive a List of Message<?> objects with each offset, etc in each message, but it
must be the only parameter (aside from optional Acknowl edgnent , when using manual commits, and/
or Consuner <?, ?> parameters) defined on the method:

@Kaf kaLi stener(id = "listMsg", topics = "nyTopic", containerFactory = "batchFactory")
public void listenl4(List<Message<?>> |ist) {

}

@Kaf kaLi stener(id = "listMgAck", topics = "nyTopic", containerFactory = "batchFactory")
public void |istenl5(List<Message<?>> |ist, Acknow edgnent ack) {

}

@Kaf kaLi stener(id = "list MsgAckConsuner", topics = "nyTopic", containerFactory = "batchFactory")
public void |listenl6(List<Message<?>> |ist, Acknow edgnent ack, Consuner<?, ?> consuner) {

}
No conversion is performed on the payloads in this case.

If the Bat chMessagi ngMessageConvert er is configured with a Recor dMessageConverter, you
can also add a generic type to the Message parameter and the payloads will be converted. See the
section called “Payload Conversion with Batch Listeners” for more information.

You can also receive a list of Consuner Recor d<?, ?> objects but it must be the only parameter (aside
from optional Acknowl edgnent , when using manual commits, and/or Consuner <?, ?> parameters)
defined on the method:

@Kaf kaLi stener(id = "listCRs", topics = "nyTopic", containerFactory = "batchFactory")
public void |isten(List<ConsunerRecord<|nteger, String>> list) {

}

@Kaf kaLi stener(id = "listCRsAck", topics = "nyTopic", containerFactory = "batchFactory")
public void |isten(List<Consuner Record<lnteger, String>> |ist, Acknow edgnent ack) {

}

Starting with version 2.2, the listener can receive the complete Consumner Recor ds<?, ?> object
returned by the pol | () method, allowing the listener to access additional methods such as
partitions() which returns the Topi cPartiti on sinthe listand records( Topi cPartition)
to get selective records. Again, this must be the only parameter (aside from optional Acknow edgnent ,
when using manual commits, and/or Consuner <?, ?> parameters) on the method:
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@Kaf kaLi stener (id = "pol |l Results", topics = "nyTopic", containerFactory = "batchFactory")
public void poll Resul ts(Consuner Records<?, ?> records) {

}

Important

If the container factory has a RecordFilterStrategy configured, it will be ignored for
Consuner Recor ds<?, ?> listeners, with a WARNIng log emitted. Records can only be filtered
with a batch listener if the <Li st <?>> form of listener is used.

Starting with version 2.0, the i d attribute (if present) is used as the Kafka gr oup. i d property, overriding
the configured property in the consumer factory, if present. You can also set gr oupl d explicitly, or set
i dl sGr oup to false, to restore the previous behavior of using the consumer factory gr oup. i d.

You can use property placeholders or SpEL expressions within annotation properties, for example...

@af kaLi st ener (topics = "${sone. property}")

@af kaLi st ener (topi cs = "#{soneBean. someProperty}",
groupld = "#{soneBean. soneProperty}.group")

Starting with version 2.1.2, the SpEL expressions support a special token __| i st ener which is a
pseudo bean name which represents the current bean instance within which this annotation exists.

For example, given...

@Bean
public Listener listenerl() {
return new Listener("topicl");

}

@Bean
public Listener listener2() {
return new Listener("topic2");

}

...Wwe can use...

public class Listener {
private final String topic;

public Listener(String topic) {
this.topic = topic;

}

@Kaf kaLi stener (topics = "#{__|listener.topic}",
groupld = "#{__listener.topic}.group")
public void listen(...) {

}

public String getTopic() {
return this.topic;

}

If, in the unlikely event that you have an actual bean called | i st ener, you can change the expression
token using the beanRef attribute...
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@Kaf kaLi st ener (beanRef = "__x", topics = "#{__x.topic}",
groupld = "#{__x.topic}.group")

Container Thread Naming

Listener containers currently use two task executors, one to invoke the consumer and another which will
be used to invoke the listener, when the kafka consumer property enabl e. aut 0. commi t is f al se.
You can provide custom executors by setting the consuner Execut or and | i st ener Execut or
properties of the container's Cont ai ner Properti es. When using pooled executors, be sure that
enough threads are available to handle the concurrency across all the containers in which they are
used. When using the Concur r ent MessagelLi st ener Cont ai ner, a thread from each is used for
each consumer (concur r ency).

If you dont provide a consumer executor, a SinpleAsyncTaskExecutor is used;
this executor creates threads with names <beanNanme>-C-1 (consumer thread). For the
Concurrent Messageli st ener Cont ai ner, the <beanNanme> part of the thread name becomes
<beanNane>- m where mrepresents the consumer instance. n increments each time the container is
started. So, with a bean name of cont ai ner, threads in this container will be named cont ai ner - O-
C- 1, container-1-C 1 etc., after the container is started the first time; cont ai ner-0-C- 2,
cont ai ner - 1- C- 2 etc., after a stop/start.

@KafkaListener on a Class

When using @af kalLi st ener at the class-level, you specify @af kaHandl er at the method level.
When messages are delivered, the converted message payload type is used to determine which method
to call.

@af kaLi stener(id = "nulti", topics = "nyTopic")
static class MiltilListenerBean {

@af kaHandl er
public void listen(String foo) {

}

@af kaHandl er
public void listen(lnteger bar) {

}

@Kaf kaHandl er (i sDefault = true’)
public void |istenDefault(Object object) {

}
}

Starting with version 2.1.3, a @af kaHandl er method can be designated as the default method which
is invoked if there is no match on other methods. At most one method can be so designated. When using
@Xaf kaHandl er methods, the payload must have already been converted to the domain object (so
the match can be performed). Use a custom deserializer, the JsonDeseri al i zer orthe (Stri ng|
Byt es) JsonMessageConvert er with its TypePr ecedence setto TYPE_I D - see the section called
“Serialization/Deserialization and Message Conversion” for more information.

@KafkaListener Lifecycle Management

The listener containers created for @Xaf kalLi stener annotations are not beans in the
application context. Instead, they are registered with an infrastructure bean of type
Kaf kaLi st ener Endpoi nt Regi st ry. This bean manages the containers' lifecycles; it will auto-start
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any containers that have aut oSt ar t up set to t r ue. All containers created by all container factories
must be in the same phase - see the section called “Listener Container Auto Startup” for more
information. You can manage the lifecycle programmatically using the registry; starting/stopping the
registry will start/stop all the registered containers. Or, you can get a reference to an individual container
usingitsi d attribute; you can setaut oSt ar t up on the annotation, which will override the default setting
configured into the container factory.

@\ut owi r ed
privat e KafkaLi st ener Endpoi nt Regi stry registry;

@af kaLi stener(id = "nyContainer", topics = "nyTopic", autoStartup = "fal se")
public void listen(...) { ... }

regi stry. getLi stenerContai ner("nyContainer").start();

Rebalance Listeners

Cont ai nerProperties has a property consuner Rebal ancelLi st ener which takes an
implementation of the Kafka client's Consumner Rebal ancelLi st ener interface. If this property is not
provided, the container will configure a simple logging listener that logs rebalance events under the
I NFOlevel. The framework also adds a sub-interface Consuner Awar eRebal ancelLi st ener:

public interface Consumer Anar eRebal ancelLi st ener extends Consuner Rebal anceLi stener {

voi d onPartitionsRevokedBef or eConmi t (Consuner <?, ?> consuner, Collection<TopicPartition>
partitions);

voi d onPartiti onsRevokedAfter Comnit (Consuner<?, ?> consuner, Collection<TopicPartition> partitions);

voi d onPartitionsAssi gned(Consuner<?, ?> consuner, Collection<TopicPartition> partitions);

Notice that there are two callbacks when partitions are revoked: the first is called immediately; the
second is called after any pending offsets are committed. This is useful if you wish to maintain offsets
in some external repository; for example:

cont ai ner Properti es. set Consuner Rebal anceli st ener (new Consuner Awar eRebal anceli stener () {

@verride
public void onPartitionsRevokedBef oreConmnit (Consuner<?, ?> consuner, Collection<TopicPartition>
partitions) {
/| acknow edge any pendi ng Acknow edgnents (if using manual acks)

}

@verride
public void onPartitionsRevokedAfterComm t (Consuner<?, ?> consuner, Collection<TopicPartition>
partitions) {

/1
store(consumer. position(partition));
/1
}
@verride
public void onPartitionsAssigned(Col | ection<TopicPartition> partitions) {
/1
consuner. seek(partition, offsetTracker.getOfset() + 1);
/1
}

1)
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Forwarding Listener Results using @SendTo

Starting with version 2.0, if you also annotate a @af kaLi st ener with a @endTo annotation and the
method invocation returns a result, the result will be forwarded to the topic specified by the @endTo.

The @endTo value can have several forms:
* @endTo("sonmeTopi ¢") routes to the literal topic

o @endTo("#{soneExpressi on}") routes to the topic determined by evaluating the expression
once during application context initialization.

e @endTo("!{soneExpressi on}") routes to the topic determined by evaluating the expression at
runtime. The #r oot object for the evaluation has 3 properties:

» request - the inbound Consurmer Recor d (or Consurmer Recor ds object for a batch listener))
» source - the or g. spri ngf ramewor k. nessagi ng. Message<?> converted from the r equest .
* result - the method return result.

e @endTo (no properties) - this is treated as ! { sour ce. header s[ ' kaf ka_repl yTopi c' ]} (since
version 2.1.3).

The result of the expression evaluation must be a St r i ng representing the topic name.

@Kaf kaLi st ener (topi cs = "annot at ed21")
@endTo("!{request.value()}") // runtinme SpEL
public String replyingListener(String in) {

}

@Kaf kaLi st ener (topi cs = "annot at ed22")
@endTo("#{myBean. repl yTopic}") // config tinme SpEL
public Coll ection<String> replyingBatchListener(List<String> in) {

}

@af kali st ener (topi cs = "annot at ed23", errorHandl er = "repl yErrorHandl er")
@endTo("annot at ed23repl y") // static reply topic definition
public String replyingLi stenerWthErrorHandl er(String in) {

}

@Kaf kaLi st ener (topi cs = "annot at ed25")
@endTo( " annot at ed25r epl y1")
public class MiltilListenerSendTo {

@af kaHandl er
public String foo(String in) {

}

@af kaHandl er

@endTo("! {" annot at ed25repl y2' } ")

public String bar(@ayload(required = false) KafkaNull nul,
@Header ( Kaf kaHeader s. RECEI VED_MESSAGE_KEY) int key) {

When using @endTo, the Concur r ent Kaf kaLi st ener Cont ai ner Fact ory must be configured
with a Kaf kaTenpl at e inits r epl yTenpl at e property, to perform the send. NOTE: unless you are
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using request/reply semantics only the simple send(t opi ¢, val ue) method is used, so you may
wish to create a subclass to generate the partition and/or key:

@Bean
publ i c Kaf kaTenpl ate<String, String> nyReplyingTenplate() {
return new Kaf kaTenpl at e<I nteger, String>(producerFactory()) {

@verride
publ i c Listenabl eFut ure<SendResul t<String, String>> send(String topic, String data) {
return super.send(topic, partitionForData(data), keyForData(data), data);

}

Important

If the listener method returns Message<?> or Col | ect i on<Message<?>>, the listener method
is responsible for setting up the message headers for the reply; for example, when handling a
request from a Repl yi ngKaf kaTenpl at e, you might do the following:

@Kaf kaLi stener (i d = "nmessageRet urned", topics = "sonmeTopic")
public Message<?> |listen(String in, @ieader(KafkaHeaders. REPLY _TOPIC) byte[] replyTo,
@Header (Kaf kaHeader s. CORRELATI ON_I D) byte[] correlation) {
return MessageBuil der.w t hPayl oad(i n.toUpper Case())

. set Header ( Kaf kaHeader s. TOPI C, repl yTo)
. set Header ( Kaf kaHeader s. MESSAGE_KEY, 42)
. set Header ( Kaf kaHeader s. CORRELATI ON_I D, correl ati on)
. set Header ("soneCt her Header ", "soneVal ue")
Lbuild();

When using request/reply semantics, the target partition can be requested by the sender.

Note

You can annotate a @af kaLi st ener method with @endTo even if no result is returned. This
is to allow the configuration of an err or Handl er that can forward information about a failed
message delivery to some topic.

@af kaLi stener (id = "voi dLi stener Wt hRepl yi ngError Handl er", topics = "soneTopic",
errorHandl er = "voi dSendToError Handl er")
@endTo("failures")
public void voidLi stener Wt hRepl yi ngErrorHandl er (String in) {
throw new Runti meException("fail");

}

@Bean
publ i ¢ Kaf kaLi st ener Error Handl er voi dSendToError Handl er () {
return (m e) -> {
return ... // sone information about the failure and input data

b

See the section called “Handling Exceptions” for more information.
Filtering Messages

In certain scenarios, such as rebalancing, a message may be redelivered that has already been
processed. The framework cannot know whether such a message has been processed or not, that is
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an application-level function. This is known as the Idempotent Receiver pattern and Spring Integration
provides an implementation thereof.

The Spring for Apache Kafka project also provides some assistance by means of the
Fi |l t eri ngMessageli st ener Adapt er class, which can wrap your MessagelLi st ener . This class
takes an implementation of Recor dFi | t er St r at egy where you implement the fi |l t er method to
signal that a message is a duplicate and should be discarded.

A FilteringAcknow edgi ngMessageli st ener Adapt er is also provided for wrapping an
Acknowl edgi ngMessagelLi st ener . This has an additional property ackDi scar ded which indicates
whether the adapter should acknowledge the discarded record; itis t r ue by default.

When using @Xaf kalLi st ener, set the RecordFi | t er St rat egy (and optionally ackDi scar ded)
on the container factory and the listener will be wrapped in the appropriate filtering adapter.

In addition, a Fi |l t eri ngBat chMessageli st ener Adapt er is provided, for when using a batch
message listener.

Retrying Deliveries

If your listener throws an exception, the default behavior is to invoke the Er r or Handl er, if configured,
or logged otherwise.

Note

Two error handler interfaces are provided Error Handl er and Bat chError Handl er; the
appropriate type must be configured to match the Message Listener.

To retry deliveries, a convenient listener adapter Ret r yi ngMessageli st ener Adapt er is provided.

It can be configured with a Ret r yTenpl at e and Recover yCal | back<Voi d> - see the spring-retry
project for information about these components. If a recovery callback is not provided, the exception is
thrown to the container after retries are exhausted. In that case, the Err or Handl er will be invoked,
if configured, or logged otherwise.

When using @af kaLi st ener, setthe Ret r yTenpl at e (and optionally r ecover yCal | back) on the
container factory and the listener will be wrapped in the appropriate retrying adapter.

The contents of the RetryContext passed into the RecoveryCall back wil depend on
the type of listener. The context will always have an attribute record which is the record
for which the failure occurred. If your listener is acknowledging and/or consumer aware,
additional attributes acknow edgrment and/or consuner will be available. For convenience, the
Ret ryi ngAcknow edgi ngMessagelLi st ener Adapt er provides static constants for these keys.
See its javadocs for more information.

A retry adapter is not provided for any of the batch message listeners because the framework has no
knowledge of where, in a batch, the failure occurred. Users wishing retry capabilities, when using a
batch listener, are advised to use a Ret r yTenpl at e within the listener itself.

Stateful Retry

It is important to understand that the retry discussed above suspends the consumer thread (if a
BackOf f Pol i cy is used); there are no calls to Consuner. pol | () during the retries. Kafka has
two properties to determine consumer health; the sessi on. ti neout . s is used to determine if the
consumer is active. Since version 0. 10. 1. 0 heartbeats are sent on a background thread so a slow
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consumer no longer affects that. max. pol | . i nt erval . ns (default 5 minutes) is used to determine
if a consumer appears to be hung (taking too long to process records from the last poll). If the time
between pol | () s exceeds this, the broker will revoke the assigned partitions and perform a rebalance.
For lengthy retry sequences, with back off, this can easily happen.

Since version 2.1.3, you can avoid this problem by using stateful retry in conjunction with a
SeekToCurrent Error Handl er. In this case, each delivery attempt will throw the exception
back to the container and the error handler will re-seek the unprocessed offsets and the same
message will be redelivered by the next poll (). This avoids the problem of exceeding the

max. pol | .interval . ns property (as long as an individual delay between attempts does not
exceed it). So, when using an Exponenti al BackOF f Pol i cy, it's important to ensure that the
max| nt er val israther less than the max. pol | . i nt er val . s property. To enable stateful retry, use

the Ret ryi ngMessagelLi st ener Adapt er constructor that takes a st at ef ul bool ean argument
(setittot r ue). When configuring using the listener container factory (for @kaf kaLi st ener s), set the
factory’s st at ef ul Retry property tot r ue.

Detecting Idle and Non-Responsive Consumers

While efficient, one problem with asynchronous consumers is detecting when they are idle - users might
want to take some action if no messages arrive for some period of time.

You can configure the listener container to publish a Li st ener Cont ai ner | dl eEvent when some
time passes with no message delivery. While the container is idle, an event will be published every
i dl eEvent | nt er val milliseconds.

To configure this feature, set the i dl eEvent | nt er val on the container:

@Bean
publ i ¢ Kaf KaMessagelLi st ener Cont ai ner (Connect i onFact ory connecti onFactory) {
Cont ai ner Properties contai nerProps = new Contai nerProperties("topicl", "topic2");

cont ai ner Props. set | dl eEvent | nt erval (60000L) ;

Kaf KaMessagelLi st ener Cont ai ner<String, String> container = new Kaf KaMessageLi st ener Contai ner<>(...);
return container;

Or, for a @af kaLi st ener ...

@Bean
publ i c Concurrent Kaf kaLi st ener Cont ai ner Fact ory kaf kaLi st ener Cont ai ner Factory() {
Concur r ent Kaf kaLi st ener Cont ai ner Fact ory<String, String> factory =
new Concur r ent Kaf kaLi st ener Cont ai ner Fact ory<>();

factory. get Cont ai ner Properties().setldl eEventlnterval (60000L);

return factory;

In each of these cases, an event will be published once per minute while the container is idle.

In addition, if the broker is unreachable (at the time of writing), the consumer pol | () method does
not exit, so no messages are received, and idle events can’'t be generated. To solve this issue,
the container will publish a NonResponsi veConsuner Event if a poll does not return within 3x the
pol | I nt er val property. By default, this check is performed once every 30 seconds in each container.
You can modify the behavior by setting the noni t or I nt er val and noPol | Thr eshol d properties
in the Cont ai ner Properti es when configuring the listener container. Receiving such an event will
allow you to stop the container(s), thus waking the consumer so it can terminate.
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Event Consumption

You can capture these events by implementing Appl i cat i onLi st ener - either a general listener, or
one narrowed to only receive this specific event. You can also use @vent Li st ener, introduced in
Spring Framework 4.2.

The following example combines the @af kaLi st ener and @vent Li st ener into a single class. It's
important to understand that the application listener will get events for all containers so you may need
to check the listener id if you want to take specific action based on which container is idle. You can also
use the @vent Li st ener condi ti on for this purpose.

The events have 5 properties:

» sour ce - the listener container instance

* id - the listener id (or container bean name)

i dl eTi me - the time the container had been idle when the event was published

e topicPartitions -the topics/partitions that the container was assigned at the time the event was
generated

» consuner - areference to the kafka Consuner object; for example, if the consumer was previously
pause() d,itcan be resune() dwhen the event is received.

Starting with version 2.1.5, the idle event has a boolean property paused which indicates whether the
consumer is currently paused; see the section called “Pausing/Resuming Listener Containers” for more
information.

The event is normally published on the consumer thread, so it is safe to interact with the Consumner
object.

public class Listener {

@Kaf kaLi stener (id = "qux", topics = "annotated")
public void |isten4(@ayload String foo, Acknow edgment ack) {

}

@Event Li stener (condition = "event.listenerld.startsWth('qux-')")
public void event Handl er (Li st ener Cont ai ner | dl eEvent event) {

}

Important

Event listeners will see events for all containers; so, in the example above, we narrow the events
received based on the listener ID. Since containers created for the @af kalLi st ener support
concurrency, the actual containers are named i d- n where the n is a unique value for each
instance to support the concurrency. Hence we use st art sW't h in the condition.

Caution

If you wish to use the idle event to stop the lister container, you should not call
cont ai ner. st op() on the thread that calls the listener - it will cause delays and unnecessary
log messages. Instead, you should hand off the event to a different thread that can then stop the
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container. Also, you should not st op() the container instance in the event ifit is a child container,
you should stop the concurrent container instead.

Current Positions when Idle

Note that you can obtain the current positions when idle is detected by implementing
Consuner SeekAwar e in your listener; see onl dl eCont ai ner () in “the section called “Seeking to
a Specific Offset”.

Topic/Partition Initial Offset
There are several ways to set the initial offset for a partition.

When manually assigning partitions, simply set the initial offset (if desired) in the configured
Topi cPartitionlnitial Offset arguments (see the section called “Message Listener
Containers”). You can also seek to a specific offset at any time.

When using group management where the broker assigns partitions:

» Foranewgroup. i d, theinitial offset is determined by the aut 0. of f set . r eset consumer property
(earliest orl atest).

» For an existing group id, the initial offset is the current offset for that group id. You can, however, seek
to a specific offset during initialization (or at any time thereafter).

Seeking to a Specific Offset

In order to seek, your listener must implement Consuner Seek Awar e which has the following methods:

voi d regi sterSeekCal | back( Consuner SeekCal | back cal | back) ;
voi d onPartitionsAssi gned(Map<Topi cPartition, Long> assignnents, ConsunerSeekCal | back cal | back);

voi d onl dl eCont ai ner (Map<Topi cPartition, Long> assignnents, ConsunerSeekCal | back cal | back);

The first is called when the container is started; this callback should be used when seeking at some
arbitrary time after initialization. You should save a reference to the callback; if you are using the same
listener in multiple containers (or in a Concur r ent Messageli st ener Cont ai ner) you should store
the callback in a Thr eadLocal or some other structure keyed by the listener Thr ead.

When using group management, the second method is called when assignments change. You can use
this method, for example, for setting initial offsets for the partitions, by calling the callback; you must
use the callback argument, not the one passed into r egi st er SeekCal | back. This method will never
be called if you explicitly assign partitions yourself; use the Topi cPartitionlnitial O fset inthat
case.

The callback has these methods:

voi d seek(String topic, int partition, |ong offset);
voi d seekToBegi nning(String topic, int partition);
voi d seekToEnd(String topic, int partition);
You can also perform seek operations from onl dl eCont ai ner () when an idle container is detected;

see the section called “Detecting Idle and Non-Responsive Consumers” for how to enable idle container
detection.
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To arbitrarily seek at runtime, use the callback reference from the r egi st er SeekCal | back for the
appropriate thread.

Container factory

As discussed in the section called “@KafkaListener Annotation” a
Concur r ent Kaf kaLi st ener Cont ai ner Factory is used to create containers for annotated
methods.

Starting with version 2.2, the same factory can be used to create any
Concur rent MessagelLi st ener Cont ai ner. This might be useful if you want to create several
containers with similar properties, or you wish to use some externally configured factory, such as the
one provided by Spring Boot auto configuration. Once the container is created, you can further modify
its properties, many of which are set by using cont ai ner . get Cont ai ner Properties().

@ean
publ i c Concurrent Messageli st ener Cont ai ner<String, String>(
Concur r ent Kaf kaLi st ener Cont ai ner Fact ory<String, String> factory) {

Concur rent Messageli st ener Cont ai ner<String, String> container =
factory. creat eCont ai ner("topicl", "topci2");

cont ai ner. set MessagelLi stener(m->{ ... } );

return container;

Important

Containers created this way are not added to the endpoint registry. They should be created as
@Bean s so that they will be registered with the application context.

Pausing/Resuming Listener Containers

Version 2.1.3 added pause() and r esunme() methods to listener containers. Previously, you could
pause a consumer within a Consunmer Awar eMessageli st ener and resume it by listening for
Li st ener Cont ai ner | dl eEvent s, which provide access to the Consumner object. While you could
pause a consumer in an idle container via an event listener, in some cases this was not thread-safe
since there is no guarantee that the event listener is invoked on the consumer thread. To safely pause/
resume consumers, you should use the methods on the listener containers. pause() takes effect just
before the next pol | () ; r esumne takes effect, just after the current pol | () returns. When a container
is paused, it continues to pol | () the consumer, avoiding a rebalance if group management is being
used, but will not retrieve any records; refer to the Kafka documentation for more information.

Starting with version 2.1.5, you can call i sPauseRequest ed() to see if pause() has been called.
However, the consumers might not have actually paused yet; i sConsuner Paused() will return true
if all Consuner s have actually paused.

In addition, also since 2.1.5, Consuner PausedEvent sand Consuner ResunedEvent s are published
with the container as the sour ce property and the Topi cPati ti on s involved in the partiti ons
S property.

This simple Spring Boot application demonstrates using the container registry to get a reference to a
@Xaf kalLi st ener method’s container and pausing/resuming its consumers, as well as receiving the
corresponding events.
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@Bpr i ngBoot Appl i cati on
public class Application inplenents ApplicationListener<KafkaEvent> {

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

}

@verride
public void onApplicationEvent (Kaf kaEvent event) {
System out. println(event);

}

@Bean
public ApplicationRunner runner (KafkaLi stener Endpoi nt Regi stry registry,
Kaf kaTenpl ate<String, String> tenplate) {
return args -> {
tenpl at e. send(" pause. resune. topic", "foo");
Thr ead. sl eep(10_000);
System out. println("pausing");
regi stry. getLi st ener Cont ai ner (" pause. resune") . pause();
Thr ead. sl eep(10_000) ;
tenpl at e. send( " pause. resune. topi c", "bar");
Thr ead. sl eep(10_000);
Systemout. println("resunng");
regi stry. getLi st ener Cont ai ner (" pause. resune") . resune();
Thr ead. sl eep(10_000) ;

}

@Kaf kaLi stener (id = "pause.resune", topics = "pause.resune.topic")
public void listen(String in) {
System out. println(in);

}

@Bean
publ i ¢ NewTopi c topic() {
return new NewTopi c("pause. resune.topic", 2, (short) 1);

}

With results:

partitions assigned: [pause.resune.topic-1, pause.resune.topic-0]

foo

pausi ng

Consuner PausedEvent [partitions=[pause.resune.topic-1, pause.resumne.topic-0]]
resumni ng

Consuner ResunedEvent [partitions=[pause.resune.topic-1, pause.resune.topic-0]]
bar

Serialization/Deserialization and Message Conversion
Overview

Apache Kafka provides a high-level API for serializing/deserializing record values as well as their
keys. It is present with the or g. apache. kaf ka. conmon. seri al i zati on. Seri al i zer<T> and
or g. apache. kaf ka. cormon. seri al i zati on. Deseri al i zer <T> abstractions with some built-
in implementations. Meanwhile we can specify simple (de)serializer classes using Producer and/or
Consumer configuration properties, e.g.:

props. put (Consuner Conf i g. KEY_DESERI ALI ZER_CLASS _CONFI G, | nt eger Deseri ali zer. cl ass);
props. put (Consuner Conf i g. VALUE_DESERI ALI ZER_CLASS_CONFI G StringDeseri ali zer. cl ass);

props. put (Producer Confi g. KEY_SERI ALI ZER_CLASS _CONFI G, | nteger Seri alizer.class);
props. put ( Producer Confi g. VALUE_SERI ALI ZER_CLASS_CONFI G, StringSeri alizer.class);
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for more complex or particular cases, the Kaf kaConsuner , and therefore Kaf kaPr oducer, provides
overloaded constructors to accept ( De) Ser i al i zer instances for keys and/or val ues, respectively.

Using this API, the Def aul t Kaf kaPr oducer Fact ory and Def aul t Kaf kaConsuner Fact ory also
provide properties (via constructors or setter methods) to inject custom (De) Seri al i zer s to the
target Pr oducer /Consurer .

Spring for Apache Kafka also provides JsonSeri al i zer/JsonDeseri al i zer implementations
based on the Jackson JSON object mapper. The JsonSeri al i zer is quite simple and just allows
writing any Java object as a JSON byt e[ ] , the JsonDeseri al i zer requires an additional Cl ass<?>
t ar get Type argument to allow the deserialization of a consumed byt e[ ] to the proper target object.

JsonDeseri al i zer <Bar > bar Deserial i zer = new JsonDeseri al i zer<>(Bar. cl ass);

Both JsonSerial i zer and JsonDeseri alizer can be customized with an Obj ect Mapper.
You can also extend them to implement some particular configuration logic in the
configure(Map<String, ?> configs, bool ean i sKey) method.

Starting with version 2.1, type information can be conveyed in record Header s, allowing the handling
of multiple types. In addition, the serializer/deserializer can be configured using Kafka properties.

e JsonSerializer. ADD TYPE | NFO HEADERS (default t r ue); set to f al se to disable this feature
onthe JsonSeri al i zer (sets the addTypel nf o property).

» JsonDeseri al i zer. KEY_DEFAULT_TYPE,; fallback type for deserialization of keys if no header
information is present.

» JsonDeseri alizer. VALUE_DEFAULT_TYPE; fallback type for deserialization of values if no
header information is present.

e JsonDeserial i zer. TRUSTED PACKAGES (default j ava. util, j ava. | ang); comma-delimited
list of package patterns allowed for deserialization; * means deserialize all.

Important

Only simple configuration can be performed with properties; for more advanced configuration
(such as using a custom Obj ect Mapper in the serializer/deserializer), you should use the
producer/consumer factory constructors that accept a pre-built serializer and deserializer. For
example, with Spring Boot, to override the default factories:

@ean
publ i ¢ Consuner Fact or y<Foo, Bar> kaf kaConsuner Fact or y( Kaf kaProperties properti es,
JsonDeseri ali zer custonDeserializer) {

return new Def aul t Kaf kaConsuner Fact or y<>(properti es. bui | dConsuner Properties(),
cust onDeseri al i zer, custonDeserializer);

}

@Bean
publ i ¢ Producerer Fact or y<Foo, Bar> kaf kaProducer Fact or y( Kaf kaProperties properties,
JsonSserializer custonBerializer) {

return new Def aul t Kaf kaConsuner Fact or y<>(properti es. bui | dProducer Properties(),
custonBeri al i zer, custonSerializer);

Setters are also provided, as an alternative to using these constructors.
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Spring Messaging Message Conversion

Although the Seri alizer/Deserializer APl is quite simple and flexible from the low-
level Kafka Consuner and Producer perspective, you might need more flexibility at
the Spring Messaging level, either when using @Xaf kaLi stener or Spring Integration.
To easily convert to/from org. springframewor k. messagi ng. Message, Spring for Apache
Kafka provides a MessageConverter abstraction with the Messagi ngMessageConverter
implementation and its StringJsonMessageConverter and Byt esJsonMessageConverter
customization. The MessageConverter can be injected into Kaf kaTenpl ate instance
directly and via AbstractKaf kaLi st ener Cont ai ner Factory bean definition for the
@Xaf kalLi st ener. cont ai ner Fact ory() property:

@Bean
publ i ¢ Kaf kaLi st ener Cont ai ner Fact or y<?> kaf kaJsonLi st ener Cont ai ner Factory() {
Concur r ent Kaf kaLi st ener Cont ai ner Fact ory<I nteger, String> factory =
new Concur r ent Kaf kaLi st ener Cont ai ner Fact ory<>();
factory. set Consuner Fact or y(consuner Factory());
factory. set MessageConverter (new StringJsonMessageConverter());
return factory;

}
@af kaLi st ener (topics = "jsonData",

cont ai ner Fact ory = "kaf kaJsonLi st ener Cont ai ner Fact ory")
public void jsonListener(Foo foo) {

}

When using a @af kaLi st ener, the parameter type is provided to the message converter to assist
with the conversion.

Note

This type inference can only be achieved when the @af kaLi st ener annotation is declared at
the method level. With a class-level @af kalLi st ener , the payload type is used to select which
@Xaf kaHandl er method to invoke so it must already have been converted before the method
can be chosen.

Note

When using the St ri ngJsonMessageConvert er,youshoulduseaStri ngDeseri al i zer in
the kafka consumer configuration and St ri ngSeri al i zer in the kafka producer configuration,
when using Spring Integration or the Kaf kaTenpl at e. send( Message<?> nessage) method.
When using the Byt esJsonMessageConvert er, you should use a Byt esDeseri al i zer in
the kafka consumer configuration and Byt esSeri al i zer in the kafka producer configuration,
when using Spring Integration or the Kaf kaTenpl at e. send( Message<?> nessage) method
(see the section called “KafkaTemplate”). Generally, the Byt esJsonMessageConverter is
more efficient because it avoids a St ri ng to/from byt e[ ] conversion.

ErrorHandlingDeserializer

When a deserializer fails to deserialize a message, Spring has no way to handle the problem
because it occurs before the pol | () returns. To solve this problem, version 2.2 introduced the
Error Handl i ngDeseri al i zer . This deserializer delegates to a real deserializer (key or value). If
the delegate fails to deserialize the record content, the Error Handl i ngDeseri al i zer returns a
Deseri al i zati onExcepti on instead, containing the cause and raw bytes. When using a record-
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level Messageli st ener, if either the key or value contains a Deseri al i zati onExcepti on,
the container's ErrorHandl er is called with the failed Consumer Record. When using a
Bat chMessagelLi st ener, the failed record is passed to the application along with the remaining
records in the batch, so it is the responsibility of the application listener to check whether the key or
value in a particular record is a Deseri al i zat i onExcepti on.

You can use the Defaul t Kaf kaConsumner Fact ory constructor that takes key and value
Deserial i zer objects and wire in appropriate ErrorHandl i ngDeseri al i zer configured
with the proper delegates. Alternatively, you can use consumer configuration properties
which are used by the ErrorHandlingDeserializer to instantiate the delegates.
The property names are ErrorHandlingDeserializer.KEY _DESERI ALI ZER CLASS and
Error Handl i ngDeseri al i zer. VALUE_DESERI ALl ZER_CLASS,; the property value can be a class
or class name. For example:

. Il other props
props. put (Consuner Confi g. VALUE_DESERI ALI ZER_CLASS _CONFI G, ErrorHandl i ngDeseri al i zer. cl ass);
props. put (Consuner Confi g. KEY_DESERI ALI ZER_CLASS _CONFI G, ErrorHandl i ngDeseri al i zer. cl ass);
props. put (ErrorHandl i ngDeseri al i zer. KEY_DESERI ALI ZER_CLASS, JsonDeseri ali zer.cl ass);
props. put (JsonDeseri al i zer. KEY_DEFAULT_TYPE, "com exanpl e. M\yKey")
props. put (ErrorHandl i ngDeseri al i zer. VALUE_DESERI ALl ZER _CLASS, JsonDeseri al i zer. cl ass. get Name());
props. put (JsonDeseri al i zer. VALUE_DEFAULT_TYPE, "com exanpl e. My/Val ue")
props. put (JsonDeseri al i zer. TRUSTED _PACKAGES, "com exanple")
return new Def aul t Kaf kaConsuner Fact or y<>( props) ;

Payload Conversion with Batch Listeners

Starting with version 1.3.2, you can also use a StringJsonMessageConverter or
Byt esJsonMessageConverter within a Bat chMessagi ngMessageConverter for converting
batch messages, when using a batch listener container factory. See the section called “Serialization/
Deserialization and Message Conversion” for more information.

By default, the type for the conversion is inferred from the listener argument. If you configure the
(Bytes| String)JsonMessageConverter with a Def aul t Jackson2TypeMapper that has its
TypePr ecedence setto TYPE | D (instead of the default | NFERRED), then the converter will use type
information in headers (if present) instead. This allows, for example, listener methods to be declared with
interfaces instead of concrete classes. Also, the type converter supports mapping so the deserialization
can be to a different type than the source (as long as the data is compatible). This is also useful
when using class-level @af kaLi st ener s where the payload must have already been converted, to
determine which method to invoke.

@Bean
publ i ¢ Kaf kaLi st ener Cont ai ner Fact or y<?> kaf kaLi st ener Cont ai ner Factory() {
Concur r ent Kaf kaLi st ener Cont ai ner Fact ory<l nteger, String> factory =
new Concur rent Kaf kaLi st ener Cont ai ner Fact ory<>();
factory. set Consuner Fact ory(consuner Factory());
factory. set Bat chLi st ener(true);
factory. set MessageConvert er (new Bat chMessagi ngMessageConverter(converter()));
return factory;

}

@Bean
public StringJsonMessageConverter converter() {
return new StringJsonMessageConverter();

}

Note that for this to work, the method signature for the conversion target must be a container object
with a single generic parameter type, such as:
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@Kaf kaLi st ener (topics = "blcl")
public void |isten(List<Foo> foos, @iader(KafkaHeaders. OFFSET) Li st<Long> of fsets) {

}

Notice that you can still access the batch headers too.

If the batch converter has a record converter that supports it, you can also receive a list of messages
where the payloads are converted according to the generic type:

@af kaLi stener(topics = "blc3", groupld = "blc3")
public void listenl(List<Message<Foo>> fooMessages) {

}
ConversionService Customization

Starting with version 2.1.1, the org. spri ngframework. core. convert. Conversi onServi ce
used by the default
0. S. nessagi ng. handl er. annot at i on. support. MessageHand!| er Met hodFact ory to
resolve parameters for the invocation of a listener method is supplied with all beans implementing any
of the following interfaces:

* org.springfranmework. core. convert.converter. Converter
* org. springfranmework. core. convert. converter. Generi cConverter
* org.springfranmework. format. Formatter

This allows you to further customize listener deserialization without changing the default configuration
for Consuner Fact ory and Kaf kaLi st ener Cont ai ner Fact ory.

Important

Setting a custom MessageHandl er Met hodFact ory on the
Kaf kaLi st ener Endpoi nt Regi st rar through a Kaf kaLi st ener Confi gurer bean will
disable this feature.

Message Headers

The 0.11.0.0 client introduced support for headers in messages. Spring for Apache Kafka version 2.0
now supports mapping these headers to/from spri ng- mnessagi ng MessageHeader s.

Note

Previous versions mapped Consuner Record and Producer Record to spring-messaging
Message<?> where the value property is mapped to/from the payl oad and other properties
(topic,partition,etc) were mapped to headers. This is still the case but additional, arbitrary,
headers can now be mapped.

Apache Kafka headers have a simple API:
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public interface Header {

String key();

byte[] val ue();

The Kaf kaHeader Mapper strategy is provided to map header entries between Kafka Header s and
MessageHeader s:

public interface KafkaHeader Mapper {
voi d fronHeader s(MessageHeaders headers, Headers target);

voi d t oHeader s(Headers source, Map<String, Cbject> target);

The Def aul t Kaf kaHeader Mapper maps the key to the MessageHeader s header name and, in
order to support rich header types, for outbound messages, JSON conversion is performed. A "special”
header, with key, spri ng_j son_header _t ypes contains a JSON map of <key>: <t ype>. This
header is used on the inbound side to provide appropriate conversion of each header value to the
original type.

On the inbound side, all Kafka Header s are mapped to MessageHeader s. On the outbound side,
by default, all MessageHeader s are mapped except i d, t i nest anp, and the headers that map to
Consuner Recor d properties.

You can specify which headers are to be mapped for outbound messages, by providing patterns to the
mapper.

publ i c Def aul t Kaf kaHeader Mapper () {

}

publ i c Def aul t Kaf kaHeader Mapper ( Cbj ect Mapper obj ect Mapper) {

}

publ i c Def aul t Kaf kaHeader Mapper (String... patterns) {

}

publ i ¢ Def aul t Kaf kaHeader Mapper ( Obj ect Mapper obj ect Mapper, String... patterns) {

}

The first constructor will use a default Jackson Qbj ect Mapper and map most headers, as discussed
above. The second constructor will use the provided Jackson Cbj ect Mapper and map most headers,
as discussed above. The third constructor will use a default Jackson Cbj ect Mapper and map headers
according to the provided patterns. The third constructor will use the provided Jackson Obj ect Mapper
and map headers according to the provided patterns.

Patterns are rather simple and can contain either a leading or trailing wildcard *, or both, e.g. *. f 00. *.
Patterns can be negated with a leading ! . The first pattern that matches a header name wins (positive
or negative).

When providing your own patterns, it is recommended to include !'i d and ! ti nest anp since these
headers are read-only on the inbound side.
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Important

By default, the mapper will only deserialize classes inj ava. | angandj ava. uti | . You can trust
other (or all) packages by adding trusted packages using the addTr ust edPackages method. If
you are receiving messages from untrusted sources, you may wish to add just those packages
that you trust. To trust all packages use mapper . addTr ust edPackages("*").

The Def aul t Kaf kaHeader Mapper is used in the Messagi ngMessageConverter and
Bat chMessagi ngMessageConvert er by default, as long as Jackson is on the class path.

With the batch converter, the converted headers are available in the
Kaf kaHeader s. BATCH_CONVERTED HEADERS as a Li st <Map<String, Object>> where the
map in a position of the list corresponds to the data position in the payload.

If the converter has no converter (either because Jackson is not present, or it is explicitly
set to null), the headers from the consumer record are provided unconverted in the
Kaf kaHeader s. NATI VE_HEADERS header (a Header s object, or a Li st <Header s> in the case of
the batch converter, where the position in the list corresponds to the data position in the payload).

Important

Certain types are not suitable for JSON serialization and a simple toString()
serialization might be preferred for these types. The Def aul t Kaf kaHeader Mapper has
a method addToStringC asses() where you can supply names of classes that
should be treated this way for outbound mapping. During inbound mapping, they will
be mapped as String. By default, just org. springframework.util.M neType and
org. spri ngframework. htt p. Medi aType are mapped this way.

Null Payloads and Log Compaction Tombstone Records

When using Log Compaction, it is possible to send and receive messages with nul | payloads which
identifies the deletion of a key.

Itis also possible to receive nul | values for other reasons - such as a Deseri al i zer that might return
nul I when it can't deserialize a value.

To send a nul | payload using the Kaf kaTenpl at e simply pass null into the value argument of the
send() methods. One exception to this is the send( Message<?> nmessage) variant. Since spri ng-
nmessagi ng Message<?> cannot have a nul | payload, a special payload type Kaf kaNul | is used
and the framework will send nul | . For convenience, the static Kaf kaNul | . | NSTANCE is provided.

When using a message listener container, the received Consuner Recor d will have anul | val ue() .

To configure the @af kaLi st ener to handle nul | payloads, you must use the @ay| oad annotation
withrequi red = fal se; if it's a tombstone message for a compacted log, you will usually also need
the key so your application can determine which key was "deleted":

@af kaLi stener (id = "del et abl eLi stener", topics = "myTopic")
public void listen(@ayload(required = false) String value, @eader(KafkaHeaders. RECEI VED MESSAGE_KEY)
String key) {

/1 value == null represents key del etion

}

When using a class-level @af kaLi st ener with multiple @af kaHandl er methods, some additional
configuration is needed - a @af kaHand| er method with a Kaf kaNul | payload:
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@Kaf kaLi stener(id = "multi", topics = "nyTopic")
static class MiltilListenerBean {

@af kaHandl er
public void listen(String foo) {

}

@Kaf kaHandl er
public void listen(lnteger bar) {

}

@af kaHandl er
public void del ete(@ayl oad(required = fal se) KafkaNull
nul, @deader (Kaf kaHeader s. RECElI VED_MESSAGE_KEY) int key) {

Note that the argument will be nul | not a Kaf kaNul | .

Handling Exceptions

Listener Error Handlers

Starting with version 2.0, the @Kaf kaLi st ener annotation has a new attribute: er r or Handl er.
This attribute is not configured by default.

Use the errorHandl er to provide the bean name of a Kafkali stenerErrorHandl er
implementation. This functional interface has one method:

@-unctional I nterface
public interface KafkaLi stenerErrorHandl er {

Obj ect handl eError (Message<?> nessage, ListenerExecutionFail edException exception) throws Exception;

As you can see, you have access to the spring-messaging Message<?> object produced
by the message converter and the exception that was thrown by the listener, wrapped in a
Li st ener Execut i onFai | edExcept i on. The error handler can throw the original or a new exception
which will be thrown to the container. Anything returned by the error handler is ignored.

It has a sub-interface Consuner Awar eLi st ener Er r or Handl er that has access to the consumer
object, via the method:

Obj ect handl eError (Message<?> nessage, ListenerExecutionFail edException exception, Consumer<?, ?>
consumer) ;

If your error handler implements this interface you can, for example, adjust the offsets accordingly. For
example, to reset the offset to replay the failed message, you could do something like the following;
note however, these are simplistic implementations and you would probably want more checking in the
error handler.
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@Bean
publ i ¢ Consuner Awar eLi st ener Error Handl er |i sten3ErrorHandl er () {
return (m e, c) -> {
this.listen3Exception = e;
MessageHeader s headers = m get Headers();
c. seek(new org. apache. kaf ka. conmon. Topi cPartition(
header s. get ( Kaf kaHeader s. RECEI VED _TOPI C, Stri ng. cl ass),
header s. get ( Kaf kaHeader s. RECEI VED_PARTI TION_I D, | nteger.cl ass)),
header s. get ( Kaf kaHeader s. OFFSET, Long. cl ass));
return null;

b

And for a batch listener:

@Bean
publ i ¢ Consuner Awar eLi st ener Error Handl er |i stenlOErrorHandler() {
return (m e, c) ->{
this.listenlOException e;
MessageHeaders headers = m get Headers();
Li st<String> topi cs = headers. get (Kaf kaHeader s. RECEI VED _TOPI C, Li st.cl ass);
Li st<Integer> partitions = headers. get (Kaf kaHeader s. RECElI VED_PARTI TI ON_I D, Li st.cl ass);
Li st <Long> of f sets = headers. get ( Kaf kaHeader s. OFFSET, List.cl ass);
Map<Topi cPartition, Long> of fsetsToReset = new HashMap<>();
for (int i =0; i < topics.size(); i++) {
int index =i;
of f set sToReset . conput e(new Topi cPartition(topics.get(i), partitions.get(i)),
(k, v) ->v == null ? offsets.get(index) : Math.m n(v, offsets.get(index)));

}
of f set sToReset . for Each((k, v) -> c.seek(k, Vv));
return null;

This resets each topic/partition in the batch to the lowest offset in the batch.
Container Error Handlers

You can specify a global error handler used for all listeners in the container factory.

@Bean
publ i ¢ Kaf kaLi st ener Cont ai ner Fact or y<Concur r ent Messageli st ener Cont ai ner <| nt eger, String>>
kaf kaLi st ener Cont ai ner Factory() {
Concur r ent Kaf kaLi st ener Cont ai ner Fact ory<Integer, String> factory =
new Concur r ent Kaf kaLi st ener Cont ai ner Fact ory<>();

factory. get Cont ai ner Properties().setErrorHandl er (nyErrorHandl er);

return factory;

or

@Bean
publ i ¢ Kaf kaLi st ener Cont ai ner Fact or y<Concur r ent Messageli st ener Cont ai ner <l nt eger, String>>
kaf kaLi st ener Cont ai ner Factory() {
Concur r ent Kaf kaLi st ener Cont ai ner Fact ory<Integer, String> factory =
new Concurr ent Kaf kaLi st ener Cont ai ner Fact ory<>();

factory. get Cont ai ner Properties().setBatchErrorHandl er (nmyBat chError Handl er) ;

return factory;

By default, if an annotated listener method throws an exception, it is thrown to the container, and the
message will be handled according to the container configuration.
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Consumer-Aware Container Error Handlers

The container-level error handlers (ErrorHandl er and BatchErrorHandl er) have sub-
interfaces Consuner Awar eEr r or Handl er and Consuner Awar eBat chEr r or Handl er with method
signatures:

voi d handl e( Exception thrownException, ConsunerRecord<?, ?> data, Consuner<?, ?> consuner);

voi d handl e( Excepti on t hrownExcepti on, Consuner Records<?, ?> data, Consuner<?, ?> consuner);

respectively.

Similar to the @af kalLi st ener error handlers, you can reset the offsets as needed based on the data
that failed.

Note

Unlike the listener-level error handlers, however, you should set the container property
ackOnErr or to false when making adjustments; otherwise any pending acks will be applied after
your repositioning.

Seek To Current Container Error Handlers

If an Er r or Handl er implements Remai ni ngRecor dsErr or Handl er, the error handler is provided
with the failed record and any unprocessed records retrieved by the previous pol | () . Those records
will not be passed to the listener after the handler exits.

@-unctional Interface
public interface Remai ni ngRecor dsError Handl er ext ends Consuner Awar eErr or Handl er {

voi d handl e( Excepti on t hrownExcepti on, List<ConsunerRecord<?, ?>> records, Consuner<?, ?> consuner);

This allows implementations to seek all unprocessed topic/partitions so the current record (and the
others remaining) will be retrieved by the next poll. The SeekToCur r ent Er r or Handl er does exactly
this.

The container will commit any pending offset commits before calling the error handler.
To configure the listener container with this handler, add it to the Cont ai ner Properti es.

For example, with the @af kaLi st ener container factory:

@Bean

publ i c Concurrent Kaf kaLi st ener Cont ai ner Fact ory<String, String> kafkaLi stener Contai ner Factory() {
Concur r ent Kaf kaLi st ener Cont ai ner Fact ory<String, String> factory = new

Concur r ent Kaf kaLi st ener Cont ai ner Factory();

factory. set Consuner Fact or y(consuner Factory());
factory. get Cont ai ner Properties().set AckOnError(false);
factory. get Cont ai ner Properties().setErrorHandl er (new SeekToCurrent ErrorHandler());
factory. get Cont ai ner Properties().set AckMde(AckMde. RECORD) ;
return factory;

As an example; if the pol | returns 6 records (2 from each partition 0, 1, 2) and the listener throws
an exception on the fourth record, the container will have acknowledged the first 3 by committing their
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offsets. The SeekToCur r ent Er r or Handl er will seek to offset 1 for partition 1 and offset O for partition
2. The next pol | () will return the 3 unprocessed records.

If the AckiMbde was BATCH, the container commits the offsets for the first 2 partitions before calling
the error handler.

The SeekToCur r ent Bat chEr r or Handl er seeks each partition to the first record in each partition in
the batch so the whole batch is replayed.

After seeking, an exception wrapping the Li st ener Execut i onFai | edExcept i on is thrown. This is
to cause the transaction to roll back (if transactions are enabled).

Container Stopping Error Handlers

The Cont ai ner St oppi ngErr or Handl er (used with record listeners) will stop the container if the
listener throws an exception. When the AckMbde is RECORD, offsets for already processed records
will be committed. When the AckMode is any manual, offsets for already acknowledged records will
be committed. When the AckMbde is BATCH, the entire batch will be replayed when the container is
restarted, unless transactions are enabled in which case only the unprocessed records will be re-fetched.

The Cont ai ner St oppi ngBat chErr or Handl er (used with batch listeners) will stop the container
and the entire batch will be replayed when the container is restarted.

After the container stops, an exception wrapping the Li st ener Execut i onFai | edExcepti on is
thrown. This is to cause the transaction to roll back (if transactions are enabled).

After Rollback Processor

When using transactions, if the listener container throws an exception (and an error handler, if present,
throws an exception), the transaction is rolled back. By default, any unprocessed records (including
the failed record) will be re-fetched on the next poll. This is achieved by performing seek operations
in the Def aul t Aft er Rol | backPr ocessor. With a batch listener, the entire batch of records will
be reprocessed (the container has no knowledge of which record in the batch failed). To modify this
behavior, configure the listener container with a custom Af t er Rol | backPr ocessor . For example,
with a record-based listener, you might want to keep track of the failed record and give up after some
number of attempts - perhaps by publishing it to a dead-letter topic.

Kerberos

Starting with version 2.0 a Kaf kaJaasLogi nMbdul el niti al i zer class has been added to assist
with Kerberos configuration. Simply add this bean, with the desired configuration, to your application
context.

@Bean

publ i ¢ Kaf kaJaasLogi nMbdul el nitializer jaasConfig() throws |OException {
Kaf kaJaasLogi nMbdul el nitializer jaasConfig = new Kaf kaJaasLogi nMbdul el nitializer();
jaasConfi g. set Control Fl ag(" REQUI RED") ;
Map<String, String> options = new HashMap<>();

options. put ("useKeyTab", "true");

options. put ("storeKey", "true");

options. put ("keyTab", "/etc/security/keytabs/kafka_client.keytab");
options. put("principal", "kafka-client-1@XAMPLE. COM');

jaasConfi g. set Opti ons(options);
return jaasConfig;
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4.2 Kafka Streams Support

Introduction

Starting with version 1.1.4, Spring for Apache Kafka provides first class support for Kafka Streams.
For using it from a Spring application, the kaf ka- st r eans jar must be present on classpath. It is an
optional dependency of the spri ng- kaf ka project and isn't downloaded transitively.

Basics

The reference Apache Kafka Streams documentation suggests this way of using the API:

/1 Use the builders to define the actual processing topology, e.g. to specify
/1 fromwhich input topics to read, which streamoperations (filter, map, etc.)
/! should be called, and so on.

StreansBui | der builder = ...; // when using the Kafka Streanms DSL

/1 Use the configuration to tell your application where the Kafka cluster is,

/'l which serializers/deserializers to use by default, to specify security settings,
// and so on.

StreanmsConfig config = ...;

Kaf kaStreans streans = new Kaf kaStreans(buil der, config);

/1 Start the Kafka Streans instance
streans.start();

/1 Stop the Kafka Streans instance
streans. cl ose();

So, we have two main components: St r eansBui | der with an API to build KSt r eam (or KTabl e)
instances and Kaf kaSt reanms to manage their lifecycle. Note: all KSt ream instances exposed
to a Kaf kaStreans instance by a single StreansBui | der will be started and stopped at the
same time, even if they have a fully different logic. In other words all our streams defined by a
St reansBui | der are tied with a single lifecycle control. Once a Kaf kaSt r eans instance has been
closed via streans. cl ose() it cannot be restarted, and a new Kaf kaSt r eans instance to restart
stream processing must be created instead.

Spring Management

To simplify the usage of Kafka Streams from the Spring application context perspective
and utilize the lifecycle management via container, the Spring for Apache Kafka introduces
St reansBui | der Fact or yBean. This is an Abstract Fact or yBean implementation to expose a
St r eansBui | der singleton instance as a bean:

@Bean
publ i c FactoryBean<StreansBui | der Fact or yBean> nyKStreanBui | der (StreanmsConfi g streanmsConfig) {
return new StreansBuil der Fact or yBean(streansConfig);

}

The St r eansBui | der Fact or yBean also implements Srart Li f ecycl e to manage lifecycle of an
internal Kaf kaSt r eans instance. Similar to the Kafka Streams API, the KSt r eaminstances must be
defined before starting the Kaf kaSt r eans, and that also applies for the Spring API for Kafka Streams.
Therefore we have to declare KSt r eams on the St r eansBui | der before the application context is
refreshed, when we use default aut oSt art up = true onthe St reansBui | der Fact or yBean. For
example, KSt r eamcan be just as a regular bean definition, meanwhile the Kafka Streams API is used
without any impacts:
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@Bean

public KStreanx?, ?> kStrean(StreansBuilder kStreanBuilder) {
KSt reanx! nt eger, String> stream = kStreanBuil der. strean( STREAM NG TOPI Cl) ;
/1 Fluent KStream API
return stream

If you would like to control lifecycle manually (e.g. stop and start by some condition), you can
reference the StreansBuil der Fact or yBean bean directly using factory bean (&) prefix. Since
St reansBui | der Fact or yBean utilize its internal Kaf kaSt r eans instance, it is safe to stop and
restart it again - a new Kaf kaSt r eans is created on each start (). Also consider using different
St reansBui | der Fact or yBean s, if you would like to control lifecycles for KSt r eam instances
separately.

You also can specify Kaf kaStreans. St at eLi st ener, Thread. Uncaught Excepti onHandl er
and St ateRestorelListener options on the StreansBuil der Fact oryBean which are
delegated to the internal KafkaStreans instance. Also apart from setting those
options indirectly on StreansBuil der Fact oryBean, starting with version 2.1.5, a
Kaf kaSt r eansCust om zer callback interface can be used to configure inner Kaf kaStr eans
instance. Note that Kaf kaStreanmsCustoni zer will override the options which are given
via StreansBuil der Fact oryBean. That internal Kaf kaStreans instance can be accessed
via StreansBuil der Fact or yBean. get Kaf kaStreans() if you need to perform some
Kaf kaSt r eans operations directly. You can autowire St r eansBui | der Fact or yBean bean by type,
but you should be sure that you use full type in the bean definition, for example:

@Bean
publ i c StreansBuil der Fact or yBean nyKStreanBui | der (StreansConfig streansConfig) {
return new StreansBuil der Fact or yBean(streansConfig);

}

@\ut owi r ed
private StreansBuil der Fact oryBean nyKStreanBui |l der Fact or yBean;

Or add @ual i fi er forinjection by name if you use interface bean definition:

@ean
publ i ¢ FactoryBean<StreansBui | der> nyKSt reanBui | der (StreansConfig streansConfig) {
return new StreansBuil der Fact or yBean(streansConfig);

}

@\ut owi r ed
@ualifier("&myKStreanBuil der")
private StreansBuil der Fact oryBean nyKSt reanBui | der Fact or yBean;

JSON Serdes

For serializing and deserializing data when reading or writing to topics or state stores in JSON format,
Spring Kafka provides a JsonSer de implementation using JSON, delegating to the JsonSeri al i zer
and JsonDeseri al i zer described in the serialization/deserialization section. The JsonSer de
provides the same configuration options via its constructor (target type and/or bj ect Mapper ). In the
following example we use the JsonSer de to serialize and deserialize the Foo payload of a Kafka stream
- the JsonSer de can be used in a similar fashion wherever an instance is required.

stream t hrough(Serdes. I nteger(), new JsonSerde<>(Foo.class), "foos");
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Important

Since Kafka Streams do not support headers, the addTypel nfo property on the
JsonSeri al i zer isignored.

Configuration

To configure the Kafka Streams environment, the St r eansBui | der Fact or yBean requires a Map of
particular properties or a St r eans Conf i g instance. See Apache Kafka documentation for all possible
options.

To avoid boilerplate code for most cases, especially when you develop micro services,
Spring for Apache Kafka provides the @Enabl eKaf kaStreans annotation, which should be
placed alongside with @Configuration. Only you need is to declare StreansConfig
bean with the def aul t Kaf kaStreanmsConfig name. A StreansBuil der bean with the
def aul t Kaf kaSt r eansBui | der name will be declare in the application context automatically. Any
additional St r eansBui | der Fact or yBean beans can be declared and used as well.

By default, when the factory bean is stopped, the Kaf kaSt r eans. cl eanUp() method is called.
Starting with version 2.1.2, the factory bean has additional constructors, taking a Cl eanupConfi g
object that has properties to allow you to control whether the cl eanUp() method is called during
start (), stop(), or neither.

Kafka Streams Example

Putting it all together:
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@onfi guration

@nabl eKaf ka

@nabl eKaf kaSt r eans

public static class KafkaStreansConfiguration {

@Bean(nane = Kaf kaSt reansDef aul t Confi gur ati on. DEFAULT_STREAMS_CONFI G_BEAN_NAME)
public StreansConfig kStreansConfigs() {
Map<String, Object> props = new HashMap<>();
props. put (StreansConfi g. APPLI CATION_I D_CONFI G "testStreans");
props. put (StreansConfi g. KEY_SERDE_CLASS_CONFI G Serdes. | nteger().getd ass().getNane());

props. put (St reanmsConfi g. TI MESTAMP_EXTRACTOR_CLASS_CONFI G,
WAl | cl ockTi nest anpExt ract or. cl ass. get Nane()) ;
return new StreansConfi g(props);

}

@Bean
public KStreanxlnteger, String> kStrean(StreansBuil der kStreanBuilder) {
KSt reanxl nt eger, String> stream = kStreanBuil der. strean{("strean ngTopicl");
stream
. mapVal ues(String: :toUpper Case)
. groupByKey()
.reduce((String valuel, String value2) -> valuel + value2,
Ti meW ndows. of (1000),
"w ndowSt ore")
.toStream()
. map((w ndowedl d, val ue) -> new KeyVal ue<>(w ndowedl d. key(), val ue))
filter((i, s) -> s.length() > 40)
.to("stream ngTopi c2");

streamprint();

return stream

4.3 Testing Applications

Introduction

The spri ng- kaf ka- t est jar contains some useful utilities to assist with testing your applications.

Note

See ??7? if you wish to use the 1.1.x kaf ka- cl i ent s jar with version 2.1.x.

JUnit

props. put (StreansConfi g. VALUE_SERDE _CLASS CONFI G Serdes. String().getC ass().getNanme());

o.s. kafka.test.utils. KafkaTestUtil| s provides some static methods to set up producer and

consumer properties:
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| **

* Set up test properties for an {@ode <Integer, String>} consumner.
* @aram group the group id.

* @aram autoConmit the auto commt.

* @aram enbeddedKaf ka a {@i nk EnmbeddedKaf kaBr oker} i nstance.

* @eturn the properties.

*

/

public static Map<String, Object> consunerProps(String group, String autoCommt,
EnbeddedKaf kaBr oker enbeddedKafka) { ... }

/**

* Set up test properties for an {@ode <Integer, String>} producer.

* @ar am enbeddedKaf ka a { @i nk EnbeddedKaf kaBr oker} i nstance.

* @eturn the properties.

*/

public static Map<String, Object> sender Props(EnbeddedKaf kaBr oker enbeddedKafka) { ... }

A JUnit 4 @ul e wrapper for the EnbeddedKaf kaBr oker is provided that creates an embedded Kafka
and an embedded Zookeeper server. (See the section called “@EmbeddedKafka Annotation” about
using @&nbeddedKaf ka with JUnit 5).

/**

* Create enbedded Kafka brokers.

* @aram count the nunmber of brokers.

* @aram control | edShut down passed into TestUils. createBrokerConfig.
@aramtopics the topics to create (2 partitions per).

*/
publ i ¢ EnmbeddedKaf kaRul e(i nt count, bool ean control | edShutdown, String... topics) { ... }

/**
*
* Create enbedded Kafka brokers.
* @aram count the number of brokers.
* @ar am control | edShut down passed into TestUtils. createBrokerConfig.
@aram partitions partitions per topic.
* @aramtopics the topics to create.
*/
publ i ¢ EnbeddedKaf kaRul e(i nt count, bool ean control | edShutdown, int partitions, String... topics)

.0}

*

The EnbeddedKaf kaBr oker class has a utility method allowing you to consume for all the topics it
created:

Map<String, Object> consuner Props = Kaf kaTestUtils.consunerProps("testT", "false", enbeddedKafka);

Def aul t Kaf kaConsuner Fact ory<l nteger, String> cf = new Def aul t Kaf kaConsuner Fact ory<I nteger, String>(
consumner Props) ;

Consuner <l nt eger, String> consunmer = cf.createConsuner();

enbeddedKaf ka. consunmeFr omAl | EnbeddedTopi cs(consuner) ;

The Kaf kaTest Ut i | s has some utility methods to fetch results from the consumer:

/**

* Poll the consumer, expecting a single record for the specified topic.

* @aram consurer the consumer.

* @aramtopic the topic.

* @eturn the record.

* @hrows org.junit.ConparisonFailure if exactly one record is not received.

*/

public static <K, V> ConsunerRecord<K, V> getSingl eRecord(Consuner<K, V> consuner, String topic) { ... }

/**

* Poll the consuner for records.

* @aram consuner the consuner.

* @eturn the records.

*/

public static <K, V> ConsunerRecords<K, V> getRecords(Consuner<K, V> consuner) { ... }
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Usage:

tenpl at e. sendDef aul t (0, 2, "bar");
Consuner Recor d<I nt eger, String> received = Kaf kaTest Uil s. get Si ngl eRecord(consuner, "topic");

When the embedded Kafka and embedded Zookeeper server are started by
by the EnbeddedKafkaBroker, a system property spring. enbedded. kaf ka. br okers
is set to the address of the Kafka broker(s) and a system property
spri ng. enbedded. zookeeper. connect is set to the address of Zookeeper.
Convenient constants EnbeddedKaf kaBr oker. SPRI NG EMBEDDED KAFKA BROKERS and
EnbeddedKaf kaBr oker . SPRI NG_EMBEDDED ZOOKEEPER CONNECT are provided for this property.

With the EnbeddedKaf kaBr oker . br oker Properti es(Map<String, String>) youcan provide
additional properties for the Kafka server(s). See Kafka Config for more information about possible
broker properties.

Using the Same Broker(s) for Multiple Test Classes

There is no built-in support for this, but it can be achieved with something similar to the following:

public final class EnbeddedKaf kaHol der {
private static EnmbeddedKaf kaRul e enmbeddedKaf ka = new EnbeddedKaf kaRul e(1, fal se);
private static boolean started;

public static EnbeddedKaf kaRul e get EnbeddedKaf ka() {
if (!started) {
try {
enbeddedKaf ka. bef ore();
}
catch (Exception e) {
throw new Kaf kaException(e);
}
started = true;
}
return enbeddedKaf ka;
}

private EnbeddedKaf kaHol der () {
super () ;

}

And then, in each test class:

static {
EnbeddedKaf kaHol der . get EnbeddedKaf ka() . addTopi cs(topi cl, topic2);

}

private static EnbeddedKaf kaRul e enbeddedKaf ka = EnbeddedKaf kaHol der . get EnbeddedKaf ka() ;

Important

This example provides no mechanism for shutting down the broker(s) when all tests are
complete. This could be a problem if, say, you run your tests in a Gradle daemon. You
should not use this technique in such a situation, or use something to call destroy() on the
EnmbeddedKaf kaBr oker when your tests are complete.
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@EmbeddedKafka Annotation

It is generally recommended to use the rule as a @ assRul e to avoid starting/stopping the broker
between tests (and use a different topic for each test). Starting with version 2.0, if you are using Spring’s
test application context caching, you can also declare a EnbeddedKaf kaBr oker bean, so a single
broker can be used across multiple test classes. For convenience a test class level @nmbeddedKaf ka
annotation is provided with the purpose to register EnbeddedKaf kaBr oker bean:

@unW t h( SpringRunner. cl ass)
@i rti esCont ext
@nbeddedKaf ka(partitions = 1,
topics = {
Kaf kaSt r eansTest s. STREAM NG _TOPI C1,
Kaf kaSt reansTest s. STREAM NG_TOPI C2 })
public class KafkaStreansTests {

@\ut owi r ed
private EnbeddedKaf kaBr oker enbeddedKaf ka;

@est

public void someTest () {
Map<String, Object> consunerProps =

Kaf kaTest Uti | s. consumer Props("test G oup", "true", this.enbeddedKafka);

consuner Props. put (Consuner Confi g. AUTO OFFSET_RESET_CONFI G, "earliest");
Consuner Fact ory<I nteger, String> cf = new Def aul t Kaf kaConsumner Fact or y<>( consumner Pr ops) ;
Consuner <l nteger, String> consuner = cf.createConsuner();
thi s. enbeddedKaf ka. consumeFr omAnEnbeddedTopi c(consuner, KafkaStreansTests. STREAM NG TCOPI C2) ;
Consuner Recor ds<I nteger, String> replies = KafkaTest Uil s. get Records(consuner);
assert That (replies.count()).isG eaterThanO Equal To(1);

}

@onfiguration
@nabl eKaf kaSt r eans
public static class KafkaStreansConfiguration {

@/al ue("${" + EnbeddedKaf kaBr oker. SPRI NG_EMBEDDED KAFKA BROKERS + "}")
private String brokerAddresses;

@ean(nanme = Kaf kaStreansDef aul t Confi gurati on. DEFAULT_STREAMS_CONFI G_BEAN_NANME)
public StreansConfig kStreansConfigs() {
Map<String, Object> props = new HashMap<>();
props. put (StreansConfi g. APPLI CATION_ I D CONFI G "testStreans");
props. put (St reansConfi g. BOOTSTRAP_SERVERS_CONFI G, thi s. br oker Addr esses) ;
return new StreansConfig(props);

The topics, brokerProperties, and brokerPropertiesLocation attributes of
@nbeddedKaf ka support property placeholder resolutions:

@rest PropertySource(l ocations = "classpath:/test.properties")
@nbeddedKaf ka(topics = { "any-topic", "${kafka.topics.another-topic}" },
broker Properties = { "l og.dir=${kaf ka. broker.logs-dir}",
"l'i stener s=PLAI NTEXT: / /| ocal host : ${ kaf ka. br oker. port}",
"aut o. creat e. t opi cs. enabl e=${ kaf ka. br oker . t opi cs-enabl e: true}" }
br oker Properti esLocati on = "cl asspat h: / br oker. properties")

In the example above, the property placeholders ${kafka.topics.another-topic},
${ kaf ka. broker.l ogs-dir}, and ${kafka. broker.port} are resolved from the Spring
Envi ronnent. In addition the broker properties are loaded from the broker. properties
classpath resource specified by the broker Properti esLocati on. Property placeholders are
resolved for the br oker PropertiesLocati on URL and for any property placeholders found
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in the resource. Properties defined by brokerProperties override properties found in
br oker Properti esLocati on.

The @nbeddedKaf ka annotation can be used with JUnit 4 or JUnit 5.
Hamcrest Matchers

The o. s. kaf ka. t est . hantr est . Kaf kaMvat cher s provides the following matchers:

/**

* @aram key the key

* @aram <K> the type.

* @eturn a Matcher that matches the key in a consunmer record.

*/

public static <K> Matcher<Consuner Recor d<K, ?>> hasKey(K key) { ... }

/**

* @aram val ue the val ue.

* @aram <V> the type.

* @eturn a Matcher that matches the value in a consuner record.

*/

public static <V> Matcher<Consuner Recor d<?, V>> hasVal ue(V value) { ... }

/**

* @arampartition the partition.

* @eturn a Matcher that matches the partition in a consumer record.

*/

public static Matcher<Consumer Record<?, ?>> hasPartition(int partition) { ... }

| **

* Matcher testing the tinmestanp of a {@ink Consunmer Record} asssuming the topic has been set with
* {@ink org.apache. kaf ka. common. recor d. Ti mest anpType#CREATE_TI ME Cr eat eTi ne}.
*
* @aramts tinmestanp of the consuner record.
* @eturn a Matcher that matches the tinmestanp in a consunmer record.
*/
public static Matcher<Consuner Record<?, ?>> hasTi nestanp(long ts) {
return hasTi nest anp(Ti nest anpType. CREATE_TI ME, ts);
}

/**

* Matcher testing the timestanmp of a {@ink ConsunerRecord}

* @aramtype tinmestanp type of the record

* @aramts timestanp of the consumer record.

* @eturn a Matcher that matches the tinestanp in a consuner record.

*/

public static Mtcher<Consuner Record<?, ?>> hasTi nest anp(Ti nest anpType type, long ts) {
return new Consuner Recor dTi nest anpMat cher (type, ts);

}

2.2.0M1 Spring Kafka 53



Spring for Apache Kafka

AssertJ Conditions

/**

* @aram key the key

* @aram <K> the type.

* @eturn a Condition that matches the key in a consunmer record.

*/

public static <K> Condition<Consumer Record<K, ?>> key(K key) { ... }

/**

* @aram val ue the val ue.

* @aram <V> the type.

* @eturn a Condition that matches the value in a consuner record.

*/

public static <V> Condition<Consumer Record<?, V>> value(V value) { ... }

/**

* @arampartition the partition.

* @eturn a Condition that natches the partition in a consurmer record.

*/

public static Condition<ConsunerRecord<?, ?>> partition(int partition) { ... }

/**
* @aram val ue the tinestanp.
* @eturn a Condition that nmatches the tinmestanp value in a consurmer record.
*/
public static Condition<Consuner Record<?, ?>> tinestanp(long value) {
return new Consuner Recor dTi nest anpCondi ti on(Ti nest anpType. CREATE_TI ME, val ue);

/**
* @aramtype the type of tinestanp
* @aram val ue the tinmestanp.
* @eturn a Condition that matches the tinmestanp value in a consuner record.
*/
public static Condition<Consuner Record<?, ?>> tinestanp(Ti mestanpType type, |ong value) {
return new Consumner Recor dTi mest anpCondi tion(type, val ue);

Example

Putting it all together:

2.2.0M1 Spring Kafka

54



Spring for Apache Kafka

public class KafkaTenpl ateTests {
private static final String TEMPLATE_TOPIC = "tenpl at eTopi c";

@ assRul e
public static EnbeddedKafkaRul e enbeddedKaf ka = new EnbeddedKaf kaRul e(1, true, TEMPLATE_TOPIC);

@rest
public void testTenpl ate() throws Exception {
Map<String, Object> consunerProps = Kaf kaTestUtils.consumerProps(“testT", "false",
enbeddedKaf ka) ;
Def aul t Kaf kaConsuner Fact ory<l nteger, String> cf =
new Def aul t Kaf kaConsuner Fact or y<I nt eger, String>(consuner Props);
Cont ai ner Properties contai nerProperties = new Cont ai ner Properti es( TEMPLATE TOPI C) ;
Kaf kaMessagelLi st ener Cont ai ner <l nteger, String> container =
new Kaf kaMessageli st ener Cont ai ner<>(cf, contai nerProperties);
final Bl ocki ngQueue<Consumner Record<| nteger, String>> records = new Li nkedBl ocki ngQueue<>();
cont ai ner. set upMessagelLi st ener (new Messageli stener<integer, String>() {

@verride

public void onMessage( Consuner Recor d<| nteger, String> record) {
System out. println(record);
records. add(record);

I

cont ai ner. set BeanNanme( "t enpl at eTests");

container.start();

Cont ai ner Test Uti | s. wai t For Assi gnnent (cont ai ner,
enbeddedKaf ka. get EnbeddedKaf ka() . get Parti ti onsPer Topic());

Map<String, Object> senderProps =

Kaf kaTest Uti | s. sender Props(enbeddedKaf ka. get EnbheddedKaf ka() . get Broker sAsString());
Producer Factory<l nteger, String> pf =
new Def aul t Kaf kaPr oducer Fact or y<Il nt eger, String>(sender Props);
Kaf kaTenpl at e<I nteger, String> tenplate = new Kaf kaTenpl at e<>(pf);
t enpl at e. set Def aul t Topi c( TEMPLATE_TCPI C) ;
tenpl at e. sendDef aul t ("foo0");
assert That (records. pol | (10, Ti meUnit. SECONDS), hasVal ue("fo00"));
tenpl ate. sendDef aul t (0, 2, "bar");
Consuner Recor d<I nt eger, String> received = records. poll (10, Ti nmeUnit.SECONDS);
assert That (recei ved, hasKey(2));
assert That (recei ved, hasPartition(0));
assert That (recei ved, hasVal ue("bar"));
tenpl at e. send( TEMPLATE_TOPIC, 0, 2, "baz");
received = records. pol | (10, Ti meUnit.SECONDS);
assert That (recei ved, hasKey(2));
assert That (recei ved, hasPartition(0));
assert That (recei ved, hasVal ue("baz"));

The above uses the hamcrest matchers; with Asser t J, the final part looks like this...

assert That (records. pol | (10, Ti meUnit.SECONDS)). has(val ue("fo0"));
tenpl at e. sendDef aul t (0, 2, "bar");

Consuner Recor d<I nteger, String> received = records. poll (10, Ti meUnit.SECONDS);
assert That (recei ved). has(key(2));

assert That (recei ved). has(partition(0));

assert That (recei ved). has(val ue("bar"));

tenpl at e. send( TEMPLATE_TOPI C, 0, 2, "baz");

received = records. poll (10, TimeUnit.SECONDS);

assert That (recei ved) . has(key(2));

assert That (recei ved). has(partition(0));

assert That (recei ved) . has(val ue("baz"));
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5. Spring Integration

This part of the reference shows how to use the spring-i nt egrati on- kaf ka module of Spring
Integration.

5.1 Spring Integration for Apache Kafka

Introduction

This documentation pertains to versions 2.0.0 and above; for documentation for earlier releases, see
the 1.3.x README.

Spring Integration Kafka is now based on the Spring for Apache Kafka project. It provides the following
components:

* Outbound Channel Adapter
» Message-Driven Channel Adapter

These are discussed in the following sections.
Outbound Channel Adapter

The Outbound channel adapter is used to publish messages from a Spring Integration channel to Kafka
topics. The channel is defined in the application context and then wired into the application that sends
messages to Kafka. Sender applications can publish to Kafka via Spring Integration messages, which
are internally converted to Kafka messages by the outbound channel adapter, as follows: the payload
of the Spring Integration message will be used to populate the payload of the Kafka message, and (by
default) the kaf ka_nmessageKey header of the Spring Integration message will be used to populate
the key of the Kafka message.

The target topic and partition for publishing the message can be customized through the kaf ka_t opi ¢
and kaf ka_partiti onl d headers, respectively.

In addition, the <i nt - kaf ka: out bound- channel - adapt er > provides the ability to extract the key,
target topic, and target partition by applying SpEL expressions on the outbound message. To that
end, it supports the mutually exclusive pairs of attributes t opi c/t opi c- expr essi on, nessage-
key/message- key- expression, and partition-id/partition-id-expression, to allow the
specification of t opi c,message- key and partiti on-i drespectively as static values on the adapter,
or to dynamically evaluate their values at runtime against the request message.

Important

The Kaf kaHeader s interface (provided by spri ng- kaf ka) contains constants used for
interacting with headers. The nessageKey and topi c default headers now require a
kaf ka_ prefix. When migrating from an earlier version that used the old headers, you
need to specify message- key- expressi on="headers[' messageKey']" and topic-
expressi on="headers['topi c']" onthe <i nt - kaf ka: out bound- channel - adapt er >,
or simply change the headers upstream to the new headers from Kaf kaHeader s using a
<header - enri cher > or MessageBui | der . Or, of course, configure them on the adapter using
t opi ¢ and nessage- key if you are using constant values.
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NOTE : If the adapter is configured with a topic or message key (either with a constant or expression),
those are used and the corresponding header is ignored. If you wish the header to override the
configuration, you need to configure it in an expression, such as:

t opi c- expressi on="headers['topic'] !'= null ? headers['topic'] : "nmyTopic'".
The adapter requires a Kaf kaTenpl at e.

Here is an example of how the Kafka outbound channel adapter is configured with XML:

<i nt - kaf ka: out bound- channel - adapt er i d="kaf kaQut boundChannel Adapt er"
kaf ka-t enpl at e="t enpl at e"
auto-startup="fal se"
channel ="i nput ToKaf ka"
t opi c="f 00"
sync="f al se"
nessage- key- expressi on=""bar""
send-fai |l ure-channel ="fail ures"
send- success- channel ="successes"
error-nmessage-strategy="ens"
partition-id-expression="2">

</ i nt - kaf ka: out bound- channel - adapt er >

<bean id="tenpl ate" class="org.springframework. kaf ka. cor e. Kaf kaTenpl at e" >
<constructor-arg>
<bean cl ass="org. spri ngfranmewor k. kaf ka. cor e. Def aul t Kaf kaPr oducer Factory" >
<constructor-arg>

<map>
<entry key="bootstrap.servers" val ue="Iocal host:9092" />
<l-- nore producer properties -->
</ map>
</ constructor-arg>
</ bean>
</ constructor-arg>

</ bean>

As you can see, the adapter requires a Kaf kaTenpl at e which, in turn, requires a suitably configured
Kaf kaPr oducer Fact ory.

When using Java Configuration:

@Bean
@ber vi ceAct i vat or (i nput Channel = "toKafka")
publ i c MessageHandl er handl er () throws Exception {
Kaf kaPr oducer MessageHandl er<String, String> handler =
new Kaf kaProducer MessageHand| er <>( kaf kaTenpl ate());
handl er. set Topi cExpressi on(new Li t eral Expressi on("sonmeTopic"));
handl er . set MessageKeyExpr essi on(new Li t er al Expressi on("soneKey"));
handl er . set Fai | ureChannel (failures());
return handl er;

}

@Bean
publ i c Kaf kaTenpl ate<String, String> kafkaTenplate() {
return new Kaf kaTenpl at e<>(producer Factory());

}

@ean
public ProducerFactory<String, String> producerFactory() {
Map<String, Object> props = new HashMap<>();
props. put (Producer Confi g. BOOTSTRAP_SERVERS_CONFI G, thi s. br oker Addr ess) ;
/] set nore properties
return new Def aul t Kaf kaPr oducer Fact or y<>( props) ;

When using Spring Integration Java DSL:
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@Bean
publ i c Producer Fact ory<lnteger, String> producerFactory() {
return new Def aul t Kaf kaPr oducer Fact or y<>( Kaf kaTest Uti | s. producer Props(enbeddedKaf ka) ) ;

}

@Bean
public IntegrationFl ow sendToKaf kaFl ow() {
return f ->f
.<String>split(p -> Streamgenerate(() -> p).limt(101).iterator(), null)
. publ i shSubscri beChannel (c -> ¢
.subscribe(sf -> sf.handl e(
kaf kaMessageHandl er ( producer Factory(), TEST_TOPI Cl)
.ti mest anpExpr essi on(" T(Long) . val ueCf (' 1487694048633" ) "),
e -> e.id("kaf kaProducer1")))
. subscri be(sf -> sf.handl e(
kaf kaMessageHand! er (producer Factory(), TEST_TOPI C2)
.timestanp(m -> 1487694048644L),
e -> e.id("kafkaProducer2")))

}

@Bean
publ i ¢ Def aul t Kaf kaHeader Mapper napper () {
return new Def aul t Kaf kaHeader Mapper () ;

}

privat e Kaf kaProducer MessageHand| er Spec<| nteger, String, ?> kafkaMessageHandl er (
Producer Fact ory<l nteger, String> producerFactory, String topic) {
return Kaf ka
. out boundChannel Adapt er ( producer Fact ory)
. messagekKey(m -> m
. get Header s()
. get (I ntegrati onMessageHeader Accessor . SEQUENCE_NUVBER) )
. header Mapper (mapper () )
.partitionld(m-> 10)
.topi cExpression("headers[ kaf ka_topic] ?: "" + topic + "'")
.confi gureKaf kaTenpl ate(t -> t.id("kafkaTenplate:" + topic));

If a send-failure-channel is provided, if a send failure is received (sync or async),
an ErrorMessage is sent to the channel. The payload is a Kaf kaSendFai | ur eExcepti on
with  properties fail edMessage, record (the ProducerRecord) and cause. The
Def aul t Er r or MessageSt r at egy can be overridden via the er r or - message- st r at egy property.

If a send-success-channel is provided, a message with a payload of type
or g. apache. kaf ka. cl i ent s. producer . Recor dMet adat a will be sent after a successful send.
When using Java configuration, use set Qut put Channel for this purpose.

Message Driven Channel Adapter

The  Kaf kaMessageDri venChannel Adapt er (<i nt - kaf ka: message-dri ven-channel -
adapt er >) uses a spri ng- kaf ka Kaf kaMessageli st ener Cont ai ner or
Concurrent Li st ener Cont ai ner.

Starting with spring-integration-kafka version 2.1, the node attribute is available (record or
bat ch, default record). For record mode, each message payload is converted from a single
Consuner Recor d; for mode bat ch the payload is a list of objects which are converted from all
the Consuner Record s returned by the consumer poll. As with the batched @Xaf kalLi st ener,
the Kaf kaHeaders. RECEI VED MESSAGE _KEY, Kaf kaHeaders. RECElI VED PARTI TI ON_I D,
Kaf kaHeader s. RECEI VED TOPI C and Kaf kaHeader s. OFFSET headers are also lists with,
positions corresponding to the position in the payload.

An example of xml configuration variant is shown here:
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<i nt - kaf ka: mnessage- dri ven- channel - adapt er
i d="kaf kaLi st ener"
|'i st ener-cont ai ner="cont ai ner 1"
aut o-startup="fal se"
phase="100"
send- ti meout ="5000"
node="r ecord"
retry-tenpl ate="tenpl at e"
recovery-cal | back="cal | back"
error-nmessage-strategy="ens"
channel =" someChannel "
error-channel ="error Channel " />

<bean id="contai nerl" class="org.springframework. kaf ka.|istener.Kaf kaMessageLi st ener Cont ai ner">
<constructor-arg>
<bean cl ass="org. spri ngfranmewor k. kaf ka. cor e. Def aul t Kaf kaConsuner Factory" >
<constructor-arg>
<map>
<entry key="bootstrap.servers" val ue="|ocal host: 9092" />
</ map>
</ constructor-arg>
</ bean>
</ constructor-arg>
<constructor-arg>
<bean cl ass="org. spri ngfranmewor k. kaf ka. | i st ener. confi g. Cont ai ner Properties">
<constructor-arg name="topi cs" val ue="foo" />
</ bean>
</ constructor-arg>

</ bean>

When using Java Configuration:

@Bean
publ i c Kaf kaMessageDri venChannel Adapter<String, String>
adapt er (Kaf kaMessagelLi st ener Cont ai ner<String, String> container) {
Kaf kaMessageDr i venChannel Adapt er<String, String> kafkaMessageDri venChannel Adapter =
new Kaf kaMessageDri venChannel Adapt er <>(cont ai ner, Li stenerMde.record);
kaf kaMessageDri venChannel Adapt er . set Qut put Channel (received());
return kaf kaMessageDri venChannel Adapt er;

@Bean

publ i c Kaf kaMessageli st ener Cont ai ner<String, String> container() throws Exception {
Cont ai ner Properties properties = new ContainerProperties(this.topic);
/] set nore properties
return new Kaf kaMessageli st ener Cont ai ner <>(consuner Factory(), properties);

@ean
publ i c ConsunerFactory<String, String> consunerFactory() {
Map<String, Cbject> props = new HashMap<>();
props. put (Consuner Conf i g. BOOTSTRAP_SERVERS_CONFI G, t hi s. br oker Addr ess) ;
/] set nore properties
return new Def aul t Kaf kaConsuner Fact or y<>( props) ;

When using Spring Integration Java DSL:
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@Bean
public IntegrationFl ow topiclListenerFronKaf kaFl ow() {
return I ntegrationFl ows
. from(Kaf ka. nessageDr i venChannel Adapt er (consumner Factory(),
Kaf kaMessageDr i venChannel Adapt er . Li st ener Mbde. record, TEST_TOPI Cl1)
.configurelLi stenerContainer(c ->
c. ackMode( Abst ract Messageli st ener Cont ai ner. AckMode. MANUAL)
.id("topiclListenerContainer"))
.recoverycCal | back(new Error MessageSendi ngRecover er (error Channel (),
new RawRecor dHeader Err or MessageStrategy()))
.retryTenpl at e(new RetryTenpl ate())
filterInRetry(true))
.filter(Message.class, m->
m get Header s() . get ( Kaf kaHeader s. RECEl VED_MESSAGE_KEY, | nteger.class) < 101,
f -> f.throwkxcepti onOnRej ection(true))
.<String, String>transform(String::toUpperCase)
. channel (¢ -> c.queue("listeningFronKaf kaResul ts1"))
-get();

Received messages will have certain headers populated. Refer to the Kaf kaHeader s class for more
information.

Important

The Consuner object (in the kaf ka_consuner header) is not thread-safe; you must only invoke
its methods on the thread that calls the listener within the adapter; if you hand off the message
to another thread, you must not call its methods.

When aretry-tenpl at e is provided, delivery failures will be retried according to its retry policy. An
error-channel is not allowed in this case. The r ecovery- cal | back can be used to handle the
error when retries are exhausted. In most cases, this will be an Er r or MessageSendi ngRecover er
which will send the Er r or Message to a channel.

When building Error Message (for use in the error-channel or recovery-call back), you
can customize the error message using the error - nessage- strat egy property. By default, a
RawRecor dHeader Er r or MessageSt r at egy is used; providing access to the converted message as
well as the raw Consuner Recor d.

Starting with Spring for Apache Kafka version 2.2 (Spring Integration Kafka 3.1), the
container factory used for @Xafkali stener annotations can also be used to create
Concur rent MessagelLi st ener Cont ai ner s for other purposes. See the section called “Container
factory” for an example.

With the Java DSL, the container does not have to be configured as a @ean because the DSL will
register the container as a bean.

@Bean
public IntegrationFl ow topic2Li st ener FronKaf kaFl ow() {
return | ntegrationFl ows

. from(Kaf ka. nessageDr i venChannel Adapt er ( kaf kaLi st ener Cont ai ner Fact ory() . cr eat eCont ai ner (TEST_TOPI C2) ,
Kaf kaMessageDr i venChannel Adapt er . Li st ener Mbde. r ecor d)
.id("topi c2Adapter™))

get();

Notice that, in this case, the adapter is given an i d ("topic2Adapter"); the container will be registered
in the application context with the name t opi c2Adapt er. cont ai ner . If the adapter does not have
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an i d property, the container’'s bean name will be the container’s fully qualified class name + #n where
n is incremented for each container.

Outbound Gateway

The outbound gateway is for request/reply operations; it is different to most Spring Integration gateways
in that the sending thread does not block in the gateway, the reply is processed on the reply listener
container thread. Of course, if user code invokes the gateway behind a synchronous Messaging
Gateway, the user thread will block there until the reply is received (or a timeout occurs).

Important

the gateway will not accept requests until the reply container has been assigned its topics and
partitions. It is suggested that you add a Consuner Rebal ancelLi st ener to the template’s reply
container properties and wait for the onPartiti onsAssi gned call before sending messages
to the gateway.

Here is an example of configuring a gateway, with Java Configuration:

@Bean
@er vi ceActi vat or (i nput Channel = "kaf kaRequests", output Channel = "kafkaReplies")
publ i ¢ Kaf kaProducer MessageHandl er<String, String> out Gat eway(
Repl yi ngKaf kaTenpl ate<String, String, String> kafkaTenplate) {
return new Kaf kaProducer MessageHandl er <>( kaf kaTenpl ate) ;

Notice that the same class as the outbound channel adapter is used, the only difference being that the
kafka template passed into the constructor is a Repl yi ngKaf kaTenpl at e - see the section called
“ReplyingKafkaTemplate” for more information.

The outbound topic, partition, key etc, are determined the same way as the outbound adapter. The reply
topic is determined as follows:

1. A message header Kaf kaHeader s. REPLY_TOPI C, if present (must have a Stri ng or byte[]
value) - validated against the template’s reply container subscribed topics.

2. If the template’s r epl yCont ai ner is subscribed to just one topic, it will be used.

You can also specify a Kaf kaHeader s. REPLY_PARTI Tl ON header to determine a specific partition
to be used for replies. Again, this is validated against the template’s reply container subscriptions.

Configuring with the Java DSL:

@Bean
public IntegrationFl ow out boundGat eFl ow
Repl yi ngKaf kaTenpl ate<String, String, String> kafkaTenplate) {
return IntegrationFl ows. fron("kaf kaRequests")
. handl e( Kaf ka. out boundGat eway ( kaf kaTenpl at e))
. channel ("kaf kaRepl i es")

.get();
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@Bean
public IntegrationFl ow out boundGat eFl ow() {
return IntegrationFl ows. fron("kaf kaRequest s")
. handl e( Kaf ka. out boundGat eway( pr oducer Factory(), replyContainer())
. confi gur eKaf kaTenpl ate(t -> t.replyTi neout (30_000)))
. channel (" kaf kaRepl i es")
.get();

XML configuration is not currently available for this component.
Inbound Gateway

The inbound gateway is for request/reply operations.

Configuring an inbound gateway with Java Configuration:

@Bean

publ i ¢ Kaf kal nboundGat eway<I nteger, String, String> i nboundGateway(
Abstract Messageli st ener Cont ai ner <l nt eger, String>contai ner,
Kaf kaTenpl at e<l nteger, String> replyTenpl ate) {

Kaf kal nboundGat eway<I nt eger, String, String> gateway =
new Kaf kal nboundGat eway<>(cont ai ner, replyTenpl ate);

gat eway. set Request Channel (requests);

gat eway. set Repl yChannel (replies);

gat eway. set Repl yTi meout (30_000) ;

return gateway;

Configuring a simple upper case converter with the Java DSL.:

@Bean
public IntegrationFl ow server Gat eway (
Concur r ent Messageli st ener Cont ai ner <l nt eger, String> contai ner,
Kaf kaTenpl at e<l nteger, String> replyTenpl ate) {
return I ntegrationFl ows
. from(Kaf ka. i nboundGat eway( cont ai ner, tenplate)
. repl yTi neout (30_000))
.<String, String>transforn(String::toUpperCase)
-get();

Or:

@Bean
public IntegrationFl ow serverGateway() {
return I ntegrationFl ows
. from(Kaf ka. i nboundGat eway( consuner Fact ory(), contai nerProperties(),
producer Factory())
. repl yTi neout (30_000))
.<String, String>transforn(String::toUpperCase)
-get();

XML configuration is not currently available for this component.

Starting with Spring for Apache Kafka version 2.2 (Spring Integration Kafka 3.1), the
container factory used for @Xaf kaLi stener annotations can also be used to create
Concurrent Messageli st ener Cont ai ner s for other purposes. See the section called “Container
factory” and the section called “Message Driven Channel Adapter” for examples.

2.2.0M1 Spring Kafka 62



Spring for Apache Kafka

Message Conversion

A StringJsonMessageConvert er is provided, see the section called “Serialization/Deserialization
and Message Conversion” for more information.

When using this converter with a message-driven channel adapter, you can specify the type to which
you want the incoming payload to be converted. This is achieved by setting the payl oad- t ype attribute
(payl oadType property) on the adapter.

<i nt - kaf ka: message- dri ven- channel - adapt er
i d="kaf kaLi st ener"
|'i st ener-cont ai ner="cont ai ner 1"
aut o-startup="fal se"
phase="100"
send-ti meout =" 5000"
channel =" nul | Channel "
nmessage- convert er ="nmessageConverter"
payl oad-t ype="com exanpl e. Foo"
error-channel ="error Channel " />

<bean id="messageConverter"
cl ass="org. spri ngfranmewor k. kaf ka. support. converter. Messagi ngMessageConverter"/ >

@Bean
publ i ¢ Kaf kaMessageDri venChannel Adapter<String, String>
adapt er (Kaf kaMessageli st ener Cont ai ner<String, String> container) {
Kaf kaMessageDr i venChannel Adapter<String, String> kafkaMessageDri venChannel Adapter =
new Kaf kaMessageDri venChannel Adapt er <>(cont ai ner, Li st ener Mbde. record);
kaf kaMessageDri venChannel Adapt er . set Qut put Channel (received());
kaf kaMessageDri venChannel Adapt er . set MessageConverter(converter());
kaf kaMessageDr i venChannel Adapt er . set Payl oadType( Foo. cl ass) ;
return kaf kaMessageDri venChannel Adapter;

What’s New in Spring Integration for Apache Kafka

See the Spring for Apache Kafka Project Page for a matrix of compatible spri ng- kaf ka and kaf ka-
cl i ent s versions.

2.1x

The 2.1.x branch introduced the following changes:

» Update to spri ng- kaf ka 1.1.x; including support of batch payloads
» Support sync outbound requests via XML configuration

» Support payl oad- t ype for inbound channel adapters

Support for Enhanced Error handling for the inbound channel adapter (2.1.1)

Support for send success/failure messages (2.1.2)
2.2.X

The 2.2.x branch introduced the following changes:

» Update to spri ng- kaf ka 1.2.x

2.3.x

The 2.3.x branch introduced the following changes:
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e Update to spri ng- kaf ka 1.3.x; including support for transactions and header mapping provided by
kaf ka-cl i ents 0.11.0.0

Support for record timestamps
3.0.x

» Update to spri ng- kaf ka 2.1.x and kaf ka-cl i ents 1.0.0

Support Consurmer Awar eMessageli st ener (Consuner is available in a message header)

Update to Spring Integration 5.0 and Java 8

* Moved Java DSL to main project

Added inbound and outbound gateways (3.0.2)
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6. Other Resources

In addition to this reference documentation, there exist a number of other resources that may help you
learn about Spring and Apache Kafka.

» Apache Kafka Project Home Page

» Spring for Apache Kafka Home Page

» Spring for Apache Kafka GitHub Repository

» Spring Integration Kafka Extension GitHub Repository
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Appendix A. Change History

A.l1 Changes between 2.0 and 2.1

Kafka Client Version

This version requires the 1.0.0 kaf ka- cl i ent s or higher.

Note

The 1.1.x client is supported, with version 2.1.5, but you will need to override dependencies as
described in ???. The 1.1.x client will be supported natively in version 2.2.

JSON Improvements

The Stri ngJsonMessageConverter andJsonSeri al i zer now add type information in Header s,
allowing the converter and JsonDeseri al i zer to create specific types on reception, based on the
message itself rather than a fixed configured type. See the section called “Serialization/Deserialization
and Message Conversion” for more information.

Container Stopping Error Handlers

Container Error handlers are now provided for both record and batch listeners that treat any exceptions
thrown by the listener as fatal; they stop the container. See the section called “Handling Exceptions”
for more information.

Pausing/Resuming Containers

The listener containers now have pause() and r esune() methods (since version 2.1.3). See the
section called “Pausing/Resuming Listener Containers” for more information.

Stateful Retry

Starting with version 2.1.3, stateful retry can be configured; see the section called “Stateful Retry” for
more information.

Client ID

Starting with version 2.1.1, it is now possible to set the cli ent.i d prefix on @af kalLi st ener.
Previously, to customize the client id, you would need a separate consumer factory (and container
factory) per listener. The prefix is suffixed with - n to provide unique client ids when using concurrency.

Logging Offset Commits

By default, logging of topic offset commits is performed with the DEBUG logging level. Starting
with version 2.1.2, there is a new property in Cont ai ner Properti es called conmit LogLevel
which allows you to specify the log level for these messages. See the section called
“KafkaMessageListenerContainer” for more information.

Default @KafkaHandler

Starting with version 2.1.3, one of the @af kaHandl er s on a class-level @af kaLi st ener can be
designated as the default. See the section called “@KafkaListener on a Class” for more information.
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ReplyingKafkaTemplate

Starting with version 2.1.3, a subclass of Kaf kaTenpl at e is provided to support request/reply
semantics. See the section called “ReplyingKafkaTemplate” for more information.

ChainedKafkaTransactionManager

version 2.1.3 introduced the Chai nedKaf kaTransacti onManager see the section called
“ChainedKafkaTransactionManager” for more information.

Migration Guide from 2.0

2.0 to 2.1 Migration.

A.2 Changes Between 1.3 and 2.0

Spring Framework and Java Versions
The Spring for Apache Kafka project now requires Spring Framework 5.0 and Java 8.
@KafkaListener Changes

You can now annotate @af kaLi st ener methods (and classes, and @af kaHandl er methods) with
@endTo. If the method returns a result, it is forwarded to the specified topic. See the section called
“Forwarding Listener Results using @SendTo” for more information.

Message Listeners

Message listeners can now be aware of the Consuner object. See the section called “Message
Listeners” for more information.

ConsumerAwareRebalanceListener

Rebalance listeners can now access the Consumner object during rebalance notifications. See the
section called “Rebalance Listeners” for more information.

A.3 Changes Between 1.2 and 1.3

Support for Transactions

The 0.11.0.0 client library added support for transactions; the Kaf kaTr ansact i onManager and other
support for transactions has been added. See the section called “Transactions” for more information.

Support for Headers

The 0.11.0.0 client library added support for message headers; these can now be mapped to/
from spri ng- messagi ng MessageHeader s. See the section called “"Message Headers” for more
information.

Creating Topics

The 0.11.0.0 client library provides an Adni nCl i ent which can be used to create topics. The
Kaf kaAdm n uses this client to automatically add topics defined as @ean s.
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Support for Kafka timestamps

Kaf kaTenpl at e now supports API to add records with timestamps. New Kaf kaHeader s have
been introduced regarding ti nestanp support. Also new Kaf kaConditions.tinestanp()
and Kaf kaMat chers. hasTi nest anp() testing utilities have been added. See the section
called “KafkaTemplate”, the section called “@KafkaListener Annotation” and Section 4.3, “Testing
Applications” for more details.

@KafkaListener Changes

You can now configure a Kaf kaLi st ener Er r or Handl er to handle exceptions. See the section called
“Handling Exceptions” for more information.

By default, the @Xaf kaLi st ener i d property is now used as the group. i d property, overriding
the property configured in the consumer factory (if present). Further, you can explicitly configure the
groupl d on the annotation. Previously, you would have needed a separate container factory (and
consumer factory) to use different gr oup. i d s for listeners. To restore the previous behavior of using
the factory configured gr oup. i d, set the i dl sG oup property on the annotation to f al se.

@EmbeddedKafka Annotation

For convenience a test class level @nbeddedKaf ka annotation is provided with the purpose to register
Kaf kaEnbedded as a bean. See Section 4.3, “Testing Applications” for more information.

Kerberos Configuration

Support for configuring Kerberos is now provided. See the section called “Kerberos” for more
information.

A.4 Changes between 1.1 and 1.2

This version uses the 0.10.2.x client.

A.5 Changes between 1.0 and 1.1

Kafka Client
This version uses the Apache Kafka 0.10.x.x client.
Batch Listeners

Listeners can be configured to receive the entire batch of messages returned by the consuner . pol | ()
operation, rather than one at a time.

Null Payloads
Null payloads are used to "delete" keys when using log compaction.
Initial Offset

When explicitly assigning partitions, you can now configure the initial offset relative to the current position
for the consumer group, rather than absolute or relative to the current end.
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Seek

You can now seek the position of each topic/partition. This can be used to set the initial position during
initialization when group management is in use and Kafka assigns the partitions. You can also seek
when an idle container is detected, or at any arbitrary point in your application’s execution. See the
section called “Seeking to a Specific Offset” for more information.
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