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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.

1.1.0M1 Spring Kafka



Spring for Apache Kafka

2. 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.

2.1 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>1. 1. 0. Mi</ ver si on>

</ dependency>

And for Gradle:

conpil e 'org. springfranmework. kaf ka: spri ng- kaf ka: 1. 1. 0. ML'

Compatibility

Apache Kafka 0.9.0.1

Tested with Spring Framework version dependency is 4.2.5 but it is expected that the framework will
work with earlier versions of Spring.

« Annotation-based listeners require Spring Framework 4.1 or higher, however.
* Minimum Java version: 7.
Very, Very Quick

Using plain Java to send and receive a message:
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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");
Kaf kaMessagelLi st ener Cont ai ner <l nteger, String> container = createContai ner (cont ai ner Props) ;
final CountDownLatch |atch = new Count DownLat ch(4);
cont ai ner Props. set Messageli st ener (new Messageli stener<integer, String>() {

@verride

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

b

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");
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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:

1.1.0.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 {
wai t Li st eni ng("foo");
tenpl ate. send("annot ated1", 0, "foo");
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());

1.1.0M1 Spring Kafka



Spring for Apache Kafka

public class Listener {
private final CountDownLatch |atchl = new Count DownLat ch(1);
@Kaf kaLi stener(id = "foo", topics = "annotatedl")

public void listenl(String foo) {
this.latchl. count Down();

1.1.0M1 Spring Kafka
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3. 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.

3.1 Using Spring for Apache Kafka

Sending Messages
KafkaTemplate

The Kaf kaTenpl at e wraps a producer and provides convenience methods to send data to kafka
topics. Both asynchronous and synchronous methods are provided, with the async methods returning
aFuture.

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

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 (int partition, 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, int partition, V data);

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

/1 Flush the producer.

voi d flush();

The first 3 methods require that a default topic has been provided to the template.

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

@ean
publ i c ProducerFactory<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");

return props;

}

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

1.1.0M1 Spring Kafka 7
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+ Kaf kaHeaders. TOPI C

» Kaf kaHeaders. PARTI TION_I D

» Kaf kaHeader s. MESSAGE_KEY

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.

Li st enabl eFut ur e<SendResul t<I nteger, String>> future = tenpl ate. send("fo0");
future. addCal | back(new Li st enabl eFut ureCal | back<SendResul t <I nteger, String>>() {

@verride
public void onSuccess(SendResul t<lnteger, 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| 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.

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.

1.1.0M1 Spring Kafka 8
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Message Listeners

When using a Message Listener Container you must provide a listener to receive data. There are
currently four supported interfaces for message listeners:

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( Consuner Recor d<K, V> data, Acknow edgnment acknow edgnent);

public interface BatchMessageListener<K, V> {} O

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

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

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

0 Use this for processing individual Consumner 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.

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

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

Message Listener Containers

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

e 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 kaMessageli st ener Cont ai ner s to provide multi-threaded consumption.

KafkaMessageListenerContainer
The following constructors are available.

publ i ¢ Kaf kaMessagelLi 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)

1.1.0M1 Spring Kafka 9
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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 ner Properties(TopicPartitionlnitial Offset... topicPartitions)
publ i c ContainerProperties(String... topics)

publ i c Contai nerProperties(Pattern topicPattern)

The first takes an array of Topi cPartitionlnitial O fset 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
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.

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

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 Properties contai nerProperties)

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

For the first constructor, kafka will distribute the partitions across the consumers. For the second
constructor, the Concurrent MessageLi 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 r ency 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.

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 Messagel.i 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.

1.1.0M1 Spring Kafka 10
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« 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 edgrent ; 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 stener or a Bat chAcknow edgi ngMessageli st ener; see
Message Listeners.

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

The Acknowdl edgnent has this method:

public interface Acknow edgment {

voi d acknow edge();

This gives the listener control over when offsets are committed.
@KafkaListener Annotation

The @Xaf kalLi st ener annotation provides a mechanism for simple POJO listeners:

public class Listener {

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

}

This mechanism requires a listener container factory, which is wused to configure
the underlying Concurrent Messageli st ener Cont ai ner: by default, a bean with name
kaf kaLi st ener Cont ai ner Fact ory is expected.

1.1.0M1 Spring Kafka 11



Spring for Apache Kafka

@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.

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" }),
@opi cPartition(topic = "topic2", partitions = "0",
partitionOfsets = @artitionOfset(partition = "1", initial Offset = "100"))
b

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

}

Each partition can be specified in the partitions 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.

@af 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 edgment ack) {

ack. acknow edge();

Finally, metadata about the message is available from message headers:

@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) {

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

1.1.0M1 Spring Kafka 12



Spring for Apache Kafka

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 | teri ngMessageLi st ener Adapt er class, which can wrap your MessageLi 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 Adapter 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; it is 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.

Finally, Fi | teri ngBat chMessageli st ener Adapt er and
Fi | teri ngBat chAcknow edgi ngMessagelLi st ener Adapt er are 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 ErrorHandl er and Bat chError Handl er; the
appropriate type must be configured to match the Message Listener.

To retry deliveries, convenient listener adapters - Retryi ngMessageli st ener Adapt er and
Ret ryi ngAcknow edgi ngMessageLi st ener Adapt er are provided, depending on whether you are
using a MessagelLi st ener or an Acknow edgi ngMessagelLi st ener.

These 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 Er r or Handl er will be invoked,
if configured, or logged otherwise.

When using @Kaf 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.

A retry adapter is not provided for any of the batch message listeners.

Serialization/Deserialization and Message Conversion

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 Confi 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, | ntegerSeri alizer.class);
props. put ( Producer Confi g. VALUE_SERI ALI ZER_CLASS_CONFI G StringSeri alizer.cl ass);
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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.

To meet this API, the Def aul t Kaf kaPr oducer Fact ory and Def aul t Kaf kaConsuner Fact ory
also provide properties to allow to inject a custom ( De) Seri al i zer to target Pr oducer /Consuner .

For this purpose Spring for Apache Kafka also provides JsonSeri al i zer/JsonDeseri al i zer
implementations based on the Jackson JSON processor. When JsonSeri al i zer is pretty simple and
just lets to write any Java object as a JSON byt e[ ], the JsonDeseri al i zer requires an additional
Cl ass<?> target Type argument to allow to deserializer consumed byt e[ ] to the proper target
object. The JsonDeseri al i zer can be extended to the particular generic type, when the last one is
resolved at runtime, instead of compile-time additional t ype argument:

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

JsonDeseri al i zer <Foo> fooDeseri al i zer = new JsonDeseri al i zer<Foo>() { };

Both JsonSeri al i zer and JsonDeseri al i zer can be customized with provided Obj ect Mapper .
Plus you can extend them to implement some particular configuration logic in the
configure(Map<String, ?> configs, bool ean i sKey) method.

Although Seri alizer/Deserializer APl is pretty simple and flexible from the low-
level Kafka Consuner and Producer perspective, it is not enough on the Messaging
level, where KafkaTenplate and @Xafkali stener are present. To easy convert to/
from org. springfranework. nessagi ng. Message, Spring for Apache Kafka provides
MessageConvert er abstraction with the Messagi ngMessageConvert er implementation and its
StringJsonMessageConverter customization. The MessageConverter can be injected into
Kaf kaTenpl at e instance directly and via Abst r act Kaf kaLi st ener Cont ai ner Fact ory 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<Integer, 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 (topi cs = "j sonData",

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

}

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

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

return container;

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

Kaf KaMessagelLi st ener Cont ai ner<String, String> container = new Kaf KaMessagelLi st ener Cont ai ner <>(.. . .

DE

@Bean
publ i ¢ 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 eEventInterval (60000L);

return factory;

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

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 kalLi 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 4 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

public class Listener {

@af kaLi stener(id = "qux", topics = "annotated")
public void |istend4(@ayload String foo, Acknow edgnent ack) {

}

@Event Li stener (condition = "event.listenerld.startsWth('qux-')")
public void eventHandl er (Li st ener Cont ai ner | dl eEvent event) {
this.event = event;
event Lat ch. count Down() ;

1.1.0M1 Spring Kafka
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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 kaLi 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
container. Also, you should not st op() the container instance in the event if it is a child container,
you should stop the concurrent container instead.

Log Compaction

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

Starting with version 1.0.3, this is now fully supported.

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<?> nessage) 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 a nul | val ue() .

To configure the @af kaLi st ener to handle nul | payloads, you must use the @ay| oad annotation

with requi red = fal se; you will usually also need the key so your application knows 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 @Xaf kalLi st ener, some additional configuration is needed - a
@Xaf kaHandl er method with a Kaf kaNul | payload:
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@Kaf kaLi stener(id = "multi", topics = "nyTopic")
static class MiltilListenerBean {

private final CountDownLatch |atchl = new Count DownLat ch(2);

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

}

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

}
@af kaHandl er

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

}

3.2 Testing Applications

Introduction

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

JUnit

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

consumer properties:

/**

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

* @aram autoCommit the auto commit.

* @aram enbeddedKaf ka a {@i nk Kaf kaEnbedded} i nstance.

* @eturn the properties.

*/

Kaf kaEnbedded enbeddedKafka) { ... }

/**

* Set up test properties for an {@ode <Integer, String>} producer.
* @ar am enbeddedKaf ka a { @i nk Kaf kaEnbedded} i nstance.

* @eturn the properties.

*/

public static Map<String, Object> consunerProps(String group, String autoCommt,

public static Map<String, Object> senderProps(KafkaEnbedded enbeddedKafka) { ...

A JUnit @Rul e is provided that creates an embedded kafka server.

1.1.0M1 Spring Kafka
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/**

* Create enbedded Kafka brokers.

* @aram count the number of brokers.

* @ar am control | edShut down passed into TestUtils. createBrokerConfig.

* @aramtopics the topics to create (2 partitions per).

*/

publ i ¢ Kaf kaEnbedded(i nt count, bool ean control | edShutdown, String... topics) { ... }

/**
*
* Create enbedded Kafka brokers.
* @aram count the nunmber of brokers.
* @aram control | edShut down passed into TestUils. createBrokerConfig.
* @arampartitions partitions per topic.
* @aramtopics the topics to create.
*/
publ i ¢ Kaf kaEnbedded(i nt count, bool ean controlledShutdown, int partitions, String... topics) { ... }

The embedded kafka class has a utility method allowing you to consume for all the topics it created:

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

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) ;

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 consuner the consuner.

* @aramtopic the topic.

* @eturn the record.

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

*/

public static <K, V> ConsurerRecord<K, V> getSingl eRecord(Consumer<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) { ... }

Usage:

tenpl at e. sendDefaul 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 server is started by JUnit, it sets a system property
spri ng. enbedded. kaf ka. br okers to the address of the broker(s). A convenient constant
Kaf kaEmbedded. SPRI NG_EMBEDDED KAFKA BROKERS is provided for this property.

Hamcrest Matchers

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

* @aram key the key

* @aram <K> the type.

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

*/

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

| **

* @arampartition the partition.
* @eturn a Matcher that matches the partition in a consumer record.
*/
public static Matcher<Consuner Record<?, ?>> hasPartition(int partition) {

AssertJ Conditions

/**

* @aram key the key

* @aram <K> the type.

* @eturn a Condition that natches the key in a consumer record.

*/

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

/**

* @aram val ue the val ue.

* @aram <V> the type.

* @eturn a Condition that natches the value in a consunmer record.

*/

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

| **

* @arampartition the partition.

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

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

Example

Putting it all together:
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public class KafkaTenpl ateTests {
private static final String TEMPLATE_TOPIC = "tenpl at eTopi c";

@ assRul e
public static KafkaEnbedded enbeddedKafka = new Kaf kaEnbedded(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);
Kaf kaMessagelLi st ener Cont ai ner <l nteger, String> container =
new Kaf kaMessagelLi st ener Cont ai ner <>(cf, TEMPLATE_TOPI C);

cont ai ner. set MessagelLi st ener (new MessagelLi stener<Integer, String>() {

@verride

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

5D
cont ai ner. set BeanNane( "t enpl at eTests");
container.start();
Cont ai ner Test Uti | s. wai t For Assi gnnent (cont ai ner, enbeddedKaf ka. get Partiti onsPer Topic());
Map<String, Object> senderProps = Kaf kaTest Util s. sender Props(enbeddedKaf ka) ;
Producer Factory<l nteger, String> pf =
new Def aul t Kaf kaPr oducer Fact or y<I nt eger, String>(senderProps);
Kaf kaTenpl at e<I nteger, String> tenplate = new Kaf kaTenpl at e<>(pf);
tenpl at e. set Def aul t Topi c( TEMPLATE_TCPI O) ;
tenpl ate. sendDef aul t ("fo0");
assert That (records. pol | (10, Ti neUnit. SECONDS), hasVal ue("fo00"));
tenpl at e. sendDefaul t (0, 2, "bar");
Consuner Recor d<I nteger, String> received = records. poll (10, Ti meUnit.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. poll (10, TimeUnit.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_TCOPIC, 0, 2, "baz");

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("baz"));

final Bl ocki ngQueue<Consuner Recor d<l nteger, String>> records = new Li nkedBl ocki ngQueue<>();
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4. Spring Integration

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

4.1 Spring Integration 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. nessageKey" and topi c-
expr essi on="header s. t opi ¢c" on the <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.

1.1.0M1 Spring Kafka 21


https://github.com/spring-projects/spring-integration-kafka/blob/1.3.x/README.md
http://projects.spring.io/spring-kafka/

Spring for Apache Kafka

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 : 'myTopic'".

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"
aut o-startup="fal se"
channel ="i nput ToKaf ka"
t opi c="f 00"
nessage- key- expressi on=""bar"'"
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 ate" >
<constructor-arg>
<bean cl ass="org. spri ngfranmewor k. kaf ka. cor e. Def aul t Kaf kaPr oducer Factory" >
<constructor-arg>

<|’T‘ap>
<entry key="bootstrap.servers" val ue="local host: 9092" />
<I-- 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
@er 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 kaPr oducer MessageHand| er <>(kaf kaTenpl ate());
handl er . set Topi cExpr essi on(new Li t er al Expr essi on("soneTopi c"));
handl er. set MessageKeyExpr essi on(new Li t er al Expressi on("soneKey"));
return handl er;

}

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

}

@Bean
publ i c Producer Factory<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);

Message Driven Channel Adapter:

The  Kaf kaMessageDri venChannel Adapt er (<i nt - kaf ka: nessage- dri ven- channel -
adapt er >) uses a spring- kaf ka Kaf kaMessageli st ener Cont ai ner or
Concurrent Li st ener Cont ai ner.
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An example of xml configuration variant is shown here:

<i nt - kaf ka: message- dri ven- channel - adapt er
i d="kaf kaLi st ener"
|'i st ener-contai ner="cont ai ner1"
aut o-startup="fal se"
phase="100"
send-ti meout =" 5000"
channel =" nul | Channel "
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. springframewor k. kaf ka. cor e. Def aul t Kaf kaConsumner Fact ory" >
<constructor-arg>
<map>
<entry key="bootstrap.servers" val ue="I|ocal host: 9092" />
</ map>
</ constructor-arg>
</ bean>
</ constructor-arg>
<constructor-arg nanme="topics" value="foo" />
</ bean>

When using Java Configuration:

@Bean
publ i ¢ Kaf kaMessageDri venChannel Adapt er<String, String>
adapt er (Kaf kaMessagelLi st ener Cont ai ner<String, String> container) {
Kaf kaMessageDr i venChannel Adapter<String, String> kaf kaMessageDri venChannel Adapter =
new Kaf kaMessageDri venChannel Adapt er <>( cont ai ner);
kaf kaMessageDr i 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 kaMessagelLi st ener Cont ai ner <>(consuner Factory(), properties);

@Bean
public ConsunerFactory<String, String> consunerFactory() {
Map<String, Object> props = new HashMap<>();
props. put (Consumner Conf i g. BOOTSTRAP_SERVERS_CONFI G, t hi s. br oker Addr ess) ;
/] set nore properties
return new Def aul t Kaf kaConsumner Fact or y<>(props);
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5. 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.
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Appendix A. Change History
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