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Status

Current state: Adopted (1.0)
Discussion thread: [DISCUS] KIP-182: Reduce Streams DSL overloads and allow easier use of custom storage engines
JIRA: KAFKA-5651

Please keep the discussion on the mailing list rather than commenting on the wiki (wiki discussions get unwieldy fast).

Motivation

As the Kafka Streams DSL has evolved, some of the APIs have become very overload heavy. For example, we have 8 different overloads

for KStream#print. As we add more overloads it becomes harder for a developer using a modern IDE to discover the interfaces hence interrupting the flow
and becoming an API usability issue.

Further, we'd like to provide users with a way to override certain StateStore features on a per operator basis, for example, enable caching or logging, for
some but not all StateStores. Without a change in approach to the DSL this would add yet more overloads for every operation. Additionally, it should be
simple to use the KafkaStreams Caching and Logging wrappers with custom StateStores.

Before we go and add many more overloaded methods it is worth while exploring other options to see if we can provide a more concise and intuitive API.

Public Interfaces

New methods added to existing interfaces:


http://search-hadoop.com/m/Kafka/uyzND1VuNjFhzV0C?subj=+DISCUSS+KIP+182+Reduce+Streams+DSL+overloads+and+allow+easier+use+of+custom+storage+engines
https://issues.apache.org/jira/browse/KAFKA-5651

KStream

void print(final Printed<K, V> printed);

KStreanxkK, V> through(final String topic, final Produced<K, V> partitioned);
void to(final String topic, final Produced<V, V> partitioned);

KG oupedSt reanxK, V> groupByKey(final Serialized<K, V> serialized);

<KR> KG oupedSt reanxKR, V> groupBy(final KeyVal ueMapper<? super K, ? super V, KR> selector, Serialized<KR, V>
serialized);

<VO, VR> KStreanxK, VR> join(final KStreankK, VO> other, final ValueJoiner<? super V, ? super VO ? extends VR>
joiner, final Joi nWndows w ndows, final Joined<K, V, VO> options);

<VT, VR> KStreanxK, VR> join(final KTable<K, VT> other, final Valuedoiner<? super V, ? super VI, ? extends VR>
joiner, final Joined<K, V, VT> options);

<VO, VR> KStreanxK, VR> |eftJoin(final KStreankK, VO> other, final ValueJoiner<? super V, ? super VO ? extends
VR> joiner, final Joi nWndows w ndows, final Joined<K, V, VO> options);

<VT, VR> KStreanxK, VR> | eftJoin(final KTable<K, VT> other, final Valuedoiner<? super V, ? super VT, ? extends
VR> joiner, final Joined<K, V, VT> options);

<VO, VR> KStreanxK, VR> outerJoin(final KStreankK, VO> other, final Valuedoiner<? super V, ? super VO ?
extends VR> joiner, final Joi nWndows w ndows, final Joined<K, V, VO> options);

KTable

<KR, VR> KGroupedTabl e<KR, VR> groupBy(final KeyVal ueMapper<? super K, ? super V, KeyVal ue<kR, VR>> selector,
Serialized<KR, VR> serialized);

KTabl e<K, V> filter(final Predicate<? super K, ? super V> predicate, final Mterialized<K, V,
KeyVal ueSt or e<Byt es, byte[]>> materialized);

KTabl e<K, V> filterNot(final Predicate<? super K, ? super V> predicate, final Mterialized<K V,
KeyVal ueSt ore<Byt es[], byte[]>> materialized);

<VR> KTabl e<K, VR> napVal ues(final Val ueMapper<? super V, ? extends VR> napper, final Mterialized<K, V,
KeyVal ueSt ore<Byt es[], byte[]>> materialized);

<VO, VR> KTabl e<K, VR> join(final KTabl e<K, VO> other,
final Val ueJoiner<? super V, ? super VO ? extends VR> joiner,
final Materialized<K, VR, KeyValueStore<Bytes, byte[]>> materialized);

<VO, VR> KTabl e<K, VR> | eftJoin(final KTabl e<K, VO> other,
final ValueJoiner<? super V, ? super VO ? extends VR> joiner,
final Materialized<K, VR, KeyVal ueStore<Bytes, byte[]>> materialized);

<VO, VR> KTabl e<K, VR> outerJoin(final KTabl e<K, VO> other,
final Val ueJoi ner<? super V, ? super VO, ? extends VR> joiner,
final Materialized<K, VR, KeyValueStore<Bytes, byte[]>> materialized);

We add some new helper methods to Stores so people can conveniently and quickly create basic StateStoreSuppliers for use in the DSL or PAPI. We will
also deprecate the existing Stores.create(...)



Stores

public static <K, V> KeyVal ueBytesStoreSupplier persistentKeyValueStore(final String nane)
public static <K, V> KeyVal ueBytesStoreSupplier inMenoryKeyVal ueStore(final String nane)
public static <K, V> KeyVal ueBytesStoreSupplier IruMap(final String nane)

public static <K, V> W ndowBytesStoreSupplier persistentWndowStore(final String nane,
final long retentionPeriod,

final int nunfBSegnents,

final |ong wi ndowSi ze,

final bool ean retainDuplicates)

public static <K, V> SessionBytesStoreSupplier persistentSessionStore(final String name, final |ong
retentionPeri od)
/**
* The followi ng methods are for use with the PAPI. They allow building of StateStores that can be wapped with
* caching, logging, and any other convenient wappers provided by the KafkaStreanms |ibrary
*/
public <K, V> StateStoreBuil der <W ndowst ore<K, V>> w ndowSt or eBui | der (fi nal W ndowByt esSt oreSupplier supplier,

final Serde<K> keySerde,
final Serde<V> val ueSerde)

public <K, V> StateStoreBuil der<KeyVal ueStore<K, V>> keyVal ueStoreBuil der(final KeyVal ueBytesStoreSupplier
supplier,

final Serde<K> keySerde,
final Serde<V> val ueSerde)

public <K, V> StateStoreBuil der<SessionStore<K, V>> sessionStoreBuilder(final SessionBytesStoreSupplier
supplier,

final Serde<K> keySerde,

final Serde<V> val ueSerde)

Topology

public synchroni zed <K, V> Topol ogy addd obal Store(final StateStoreBuilder storeSupplier,
final String sourceNane,
final TinestanpExtractor timestanpExtractor,
final Deserializer keyDeserializer,
final Deserializer valueDeserializer,
final String topic,
final String processorNane,
final ProcessorSupplier stateUpdateSupplier)

public synchroni zed final Topol ogy addStateStore(final StateStoreBuilder supplier, final String...
processor Nanes)



KGroupedStream

<W ext ends W ndow> Ti meW ndowedKSt r eanxK, V> wi ndowedBy (W ndows<Wt ti meW ndows) ;
Sessi onW ndowedKSt r eanxK, V> w ndowedBy( Sessi onW ndows sessi onW ndows) ;
KTabl e<K, Long> count(final Materialized<K, Long> materialized);

KTabl e<K, V> reduce(final Reducer<V> reducer, final Materialized<K, V, KeyVal ueStore<Bytes, byte[]>>
materialized);

<VR> KTabl e<K, VR> aggregate(final Initializer<VR> initializer,

final Aggregator<? super K, ? super V, VR> aggregator,
final Materialized<K, VR, KeyValueStore<Bytes, byte[]>> materialized);

KGroupedTable

KTabl e<K, Long> count(final Materialized<K, V, KeyVal ueStore<Bytes, byte[]>> materialized);

KTabl e<K, V> reduce(final Reducer<V> adder, final Reducer<V> subtractor, final Materialized<K, V,
KeyVal ueSt or e<Bytes, byte[]>> naterialized);

<VR> KTabl e<K, VR> aggregate(final Initializer<VR> initializer,
final Aggregator<? super K, ? super V, VR> aggregator,

final Aggregator<? super K, ? super V, VR> subtractor,
final Materialized<K, VR, KeyValueStore<Bytes, byte[]>> materialized);

For StreamsBuilder we remove all stream, table, and globalTable overloads that take more than a single argument and replace them with:

StreamsBuilder

public synchroni zed <K, V> KStreanxK, V> strean(final String topic)

public synchronized <K, V> KStreanxkK, V> stream(final String topic, final Consuned<K, V> options)

public synchronized <K, V> KStreanxkK, V> strean(final Collection<String> topic, final Consuned<K, V> options)
public synchroni zed <K, V> KStreanxK, V> strean(final Collection<String> topic)

public synchroni zed <K, V> KStreanxK, V> strean(final Pattern pattern, final Consuned<K, V> options)

public synchronized <K, V> KTabl e<K, V> table(final String topic, final Consuned<K, V> consuned)

public synchroni zed <K, V> KTabl e<K, V> table(final String topic, final Consumed<K, V> consuned, final
Materi al i zed<K, V, KeyVal ueStore<Bytes, byte[]>> materialized)

public synchronized <K, V> KTable<K, V> table(final String topic, final Mterialized<K, V, KeyVal ueStore<Bytes,
byte[]>> materialized)

public synchroni zed <K, V> d obal KTabl e<K, V> gl obal Tabl e(final String topic, final Consumed<K, V> consuned)

public synchroni zed <K, V> Q obal KTabl e<K, V> gl obal Tabl e(final String topic, final Consumed<K, V> consuned,
final Materialized<K, V, KeyVal ueStore<Bytes, byte[]>> materialized)

public synchronized <K, V> d obal KTabl e<K, V> gl obal Tabl e(final String topic, final Mterialized<K, V,
KeyVal ueSt or e<Bytes, byte[]>> materialized)

New classes and interfaces:



WindowedKStream

public interface Ti meW ndowedKStreanxK, V> {
KTabl e<W ndowed<K>, Long> count();
KTabl e<W ndowed<K>, Long> count(final Materialized<K, Long, W ndowStore<Bytes, byte[]>> materializedAs);

<VR> KTabl e<W ndowed<K>, VR> aggregate(final Initializer<VR> initializer,
final Aggregator<? super K, ? super V, VR> aggregator);

<VR> KTabl e<W ndowed<K>, VR> aggregate(final Initializer<VR> initializer,
final Aggregator<? super K, ? super V, VR> aggregator,

final Materialized<K, VR, W ndowStore<Bytes, byte[]>>
materi al i zedAs) ;

KTabl e<W ndowed<K>, V> reduce(final Reducer<V> reducer);

KTabl e<W ndowed<K>, V> reduce(final Reducer<V> reducer,
final Materialized<K, V, WndowStore<Bytes, byte[]>> naterializedAs);

SessionWindowedKStream

public interface Sessi onW ndowedKStreankK, V> {
KTabl e<W ndowed<K>, Long> count();
KTabl e<W ndowed<K>, Long> count(final Materialized<K, Long, SessionStore<Bytes, byte[]>> materializedAs);

<VR, T> KTabl e<W ndowed<K>, VR> aggregate(final Initializer<VR> initializer,
final Aggregator<? super K, ? super V, VR> aggregator,
final Merger<? super K, T> sessionMerger);

<VR, T> KTabl e<W ndowed<K>, VR> aggregate(final Initializer<VR> initializer,
final Aggregator<? super K, ? super V, VR> aggregator,
final Merger<? super K, T> sessionMerger,
final Materialized<K, VR, SessionStore<Bytes, byte[]>>
material i zedAs);

KTabl e<W ndowed<K>, V> reduce(final Reducer<V> reducer);

KTabl e<W ndowed<K>, V> reduce(final Reducer<V> reducer,
final Materialized<K, V, SessionStore<Bytes, byte[]>> materializedAs);



Materialized

/**

* Used when materializing a state store, i.e, during an aggregation operation or KTabl e operations

*/

public class Materialized<K, V, S extends StateStore> {

public static <K, V, S extends StateStore> Materialized<K, V, S> as(final String storeNane)
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wi t hVal ueSerde(final Serde<V> val ueSerde)

wi t hKeySer de(final Serde<K> val ueSerde)

V> Materialized<K, V, WndowStore<Bytes, byte[]>> as(final WndowBytesStoreSupplier

V> Materialized<K, V, SessionStore<Bytes, byte[]>> as(final SessionBytesStoreSupplier

V> Materialized<K, V, KeyVal ueStore<Bytes, byte[]>> as(final KeyVal ueBytesStoreSupplier
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String storeNane();

St or eSuppl i er <S> st oreSupplier()

Ser de<K> keySer de()

Ser de<V> val ueSer de()

bool ean | oggi ngEnabl ed()

Map<String, String> |ogConfig()

bool ean cachi ngEnabl ed()

* Optional parans that can be passed to groupBy and groupByKey operations

*/

public class Serialized<K, V> {

public static <K, V> Serialized<K, V> with(final Serde<K> keySerde,

public Serialized<K, V> withKeySerde(final Serde<K> keySerde)

public Serialized<K, V> wi thValueSerde(final Serde val ueSerde)

public Serde<K> keySerde()

publ i c Serde<V> val ueSerde()

final

Ser de<V> val ueSer de)



Joined

/**

* (Optional parans that can be passed to join, |leftJoin, outerJoin operations
*/

public class Joined<K, V, VO {

public static <K, V, VO> Joined<K, V, VO> with(final Serde<K> keySerde, final Serde <V> val ueSerde, final
Ser de<VO> ot her Val ueSer de)

public static <K, V, VO> Joined<K, V, VO> keySerde(final Serde<K> keySerde)
public static <K, V, VO> Joined<K, V, VO> val ueSerde(final Serde<V> val ueSerde)
public static <K, V, VO> Joi ned<K, V, VO> ot herVal ueSerde(final Serde<V> val ueSerde)
public Joined<K, V, VO> withKeySerde(final Serde<K> keySerde)
public Joined<K, V, VO> withVal ueSerde(final Serde<V> val ueSerde)
public Joined<K, V, VO> w thQ herVal ueSerde(final Serde<VO> ot her Val ueSerde)
publ i c Serde<K> keySerde()
publ i c Serde<V> val ueSerde()

publ i c Serde<VO> ot her Val ueSer de()

Produced

| *x*

* Optional argunents that can be specified when doing to and through operations
*/
public static <K, V> Produced<K, V> with(final Serde<K> keySerde, final Serde<V> val ueSerde)

public static <K, V> Produced<K, V> with(final Serde<K> keySerde, final Serde<V> val ueSerde, final
StreanPartitioner<K, V> partitioner)

public static <K, V> Produced<K, V> keySerde(final Serde<K> keySerde)
public static <K, V> Produced<K, V> valueSerde(final Serde<V> val ueSerde)

public static <K, V> Produced<K, V> streanPartitioner(final StreanPartitioner<K, V> partitioner)

public Produced<K, V> withStreanPartitioner(final StreanPartitioner<K, V> partitioner)
public Produced<K, V> withValueSerde(final Serde<V> val ueSerde)

public Produced<K, V> withKeySerde(final Serde<K> keySerde)

public Serde<K> keySerde()

publ i c Serde<K> val ueSerde()

public StreanPartitioner<K, V> streanPartitioner()



Printed

/*-k
* options that can be used when printing to stdout our witing to a file
*/
public class Printed<K, V> {
public static <K, V> Printed<K, V> toFile(final String filepath)

public static <K, V> Printed<K, V> toSysQut()
public Printed<K, V> withLabel (final String |abel)
public Printed<K, V> w thKeyVal ueMapper (final KeyVal ueMapper<? super K, ? super V, String> napper)

public ProcessorSupplier<K, V> build(final String processorNane)

Consumed

/**
* Options for consuming a topic as a KStream or KTabl e
*/
public class Consuned<K, V> {
public static <K, V> Consuned<K, V> with(final Serde<K> keySerde, final Serde<V> val ueSerde, final
Ti mest anpExtractor extractor, final Topol ogy. Aut oOf f set Reset resetPolicy)
public static <K, V> Consuned<K, V> with(final Serde<K> keySerde, final Serde<V> val ueSerde)
public static <K, V> Consuned<K, V> with(final Ti mestanpExtractor extractor)
public static <K, V> Consuned<K, V> with(final Topol ogy.Aut oOf f set Reset resetPolicy)

public Consuned<K, V> withKeySerde(final Serde<K> keySerde)
public Consuned<K, V> withVal ueSerde(final Serde<V> val ueSerde)
public Consuned<K, V> withTi mestanpExtractor(final TinmestanpExtractor tinestanpExtractor)
public Consuned<K, V> withOffsetResetPolicy(final Topol ogy. Aut oOf f set Reset resetPolicy)
public Serde<K> keySerde()
public Serde<V> val ueSerde()
public TinestanpExtractor timestanpExtractor()

publ i c Topl oogy. Aut oOf f set Reset of f set Reset Pol i cy()

StateStoreBuilder

/**

* |Inplementations of this will provide the ability to wap a given StateStore
* with or w thout caching/loggging etc.

*/

public interface StoreBuil der<T extends StateStore> {

St or eBui | der <T> wi t hCachi ngEnabl ed() ;

St or eBui | der <T> wi t hLoggi ngEnabl ed( Map<String, String> config);
St or eBui | der <T> wi t hLoggi ngDi sabl ed()

T build();

Map<String, String> |ogConfig();

bool ean | oggi ngEnabl ed();



StoreSupplier

public interface StoreSupplier<T extends StateStore> {

/**

* Return the nane of this state store supplier.

* This must be a valid Kafka topic nane; valid characters are ASCI| al phanunerics, '.', '_'" and '-
*

* @eturn the name of this state store supplier

*/

String name();

/**

* Return a new {@ink StateStore} instance.

*

* @eturn a new {@ink StateStore} instance of type T
*/

T get();

/*-k
* Return a String that is used as the scope for nmetrics recorded by Metered stores
* @eturn metricsScope
*/
String netricsScope();

WindowBytesStoreSupplier

/**
* A store supplier that can be used to create one or nore {@ink WndowStore} instances of type & t;Byte, byte
[1&gt;
*/
public interface WndowBytesStoreSupplier extends StoreSupplier<WndowSt ore<Bytes, byte[]>> {
/**
* The nunber of segnments the store has. If your store is segmented then this should be the nunber of
segnment s
* in the underlying store. It is also used to reduce the amount of data that is scanned when caching is
enabl ed
*
* @eturn nunber of segnents
*/
nt segnments();

/**

* The size of the windows any store created fromthis supplier is creating
* @eturn wi ndow size

*/

| ong wi ndowSi ze();

/**

* Whether or not this store is retaining duplicate keys. Usually only true if the store is being used
* for joins. Note this should return false if caching is enabl ed

* @eturn true if duplicates should be retained

*/

bool ean retai nDuplicates();

/**

* The time period for which the {@ink WndowStore} will retain historic data
* @eturn retentionPeriod

*/

long retentionPeriod();



KeyValueBytesStoreSupplier

/**

* A store supplier that can be used to create one or nore {@ink KeyVal ueStore} instances of type &t;Byte,
byte[] &gt ;

*/
public interface KeyVal ueBytesStoreSupplier extends StoreSupplier<KeyVal ueStore<Bytes, byte[]>> {

}

/*-k
* A store supplier that can be used to create one or nore {@ink SessionStore} instances of type & t;Byte, byte

[1&gt;
*/
public interface SessionBytesStoreSupplier extends StoreSupplier<SessionStore<Bytes, byte[]>> {

| **

* The size of a segnment, in mlliseconds. Used when caching is enabled to segnent the cache
* and reduce the ambunt of data that needs to be scanned when perform ng range queries
*
* @eturn segnentinterval in mlliseconds
*/
I ong segnentlnterval Ms();

Proposed Changes

Add the above methods, interfaces, classes to the DSL. Deprecate existing overloads on KStream, KTable, and KGroupedStream that take more than the

required parameters, for example, KTable#filter(Predicate, String) and KTable#filter(Predicate, StateStoreSupplier) will be deprecated. StateStoreSupplier

will also be deprecated. All versions of KTable#through and KTable#to will be deprecated in favour of using KTable#toStream()#through and KTable#toStr
eam()#to

The new Interface BytesStoreSupplier supersedes the existing StateStoreSupplier (which will remain untouched). This so we can provide a convenient
way for users creating custom state stores to wrap them with caching/logging etc if they chose. In order to do this we need to force the inner most store, i.
e, the custom store, to be a store of type “<Bytes, byte[]>".

Compatibility, Deprecation, and Migration Plan

® What impact (if any) will there be on existing users?
© None - we will deprecate the existing methods so that existing users can continue until they decide to change

Rejected Alternatives

® Using a more fluent api: this approach always results in intermediate stages that require a final build or apply call to create the underlying KStrea
m/KTable etc. We felt that this wasn't quite right.

® Builder for all a params: Rather than specifying the required params and optional params separately we could make each method take a Builder
that has all of the params. It was felt that this is a but onerous for users that just want to use the required params and don't care about the options
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