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Status

Current state: "Accepted”

Discussion thread:

1. [DISCUSS] KIP-591: Add Kafka Streams config to set default store type

2. discuss: https://lists.apache.org/thread/238rstw9zj49vyhzzoh67d8b74vz4nbm

3. vote: https://lists.apache.org/thread/qz8s06t2brjcv928bo26qqtz06ysg3in

& Unable to render Jira issues macro, execution
JIRA:
error.

Released:

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

Motivation

Kafka Streams supports RocksDB stores as well as in-memory stores out of the box. By default all DSL operators use RocksDB stores. Currently, it is only
possible to switch out RocksDB stores with in-memory store on a per operator basis what is tedious if all stores should be switched (for example in a Kuber
netes deployment without local disks).

Furthermore, the current store interface via Mat eri al i zed is very generic as it allows to pass in any custom state store implementation with the side
effect that a user needs to name the store and thus also makes it queryable via "Interactive Queries".

We propose to simplify switching the store type via a new config to Kafka Streams that allows to set the default built-in store types for the whole program
as well as an improved API for Mat eri al i zed.

Public Interfaces

We propose to add a new configuration parameter def aul t . dsl . st or e that defines the default store type used by the DSL accepting two values " r ock
sDB" (default) and "i n_menory" .


http://mail-archives.apache.org/mod_mbox/kafka-dev/202004.mbox/%3Cdd042ffc-2616-c563-5961-a6f0301230d3%40apache.org%3E
https://lists.apache.org/thread/238rstw9zj49vyhzzoh67d8b74vz4nbm
https://lists.apache.org/thread/qz8s06t2brjcv928bo26qqtz06ysg3ln

public class StreansConfig {

public static final String DEFAULT_DSL_STORE CONFI G = "default.dsl.store";

private static final String DEFAULT_DSL_STORE_DOC = "The default store inplenentation type used by DSL
operators.";

public static final ROCKS_DB = "rocksDB";
public static final IN_MEMORY = "in_nenory";

. defi ne( DEFAULT_DSL_STORE_CONFI G,
Type. STRI NG,
ROCKS_DB,
i n(ROCKS_DB, | N_MEMCRY),
| mportance. LOWV
DEFAULT_DSL_STORE_DOC)

In addition, we propose to extend Mat eri al i zed config object with a corresponding option to specify the store type:

public class Materialized<K, V, S extends StateStore> {
public enum Storel npl Type {
ROCKS_DB,
I N_MEMORY
}

* Materialize a {@ink StateStore} with the given {@ink StoreType}.

* @aram storeType the type of the state store

*  @ar am <K> key type of the store

* @ar am <V> value type of the store

* @aram <S> type of the {@ink StateStore}

* @eturn a new {@ink Materialized} instance with the given storeNane
*/

public static <K, V, S extends StateStore> Materialized<K, V, S> as(Storel npl Type storeType);

/**

* Set the type of the materialized {@ink StateStore}.

*

* @aram storeType the store type {@ink StoreType} to use.

* @eturn itself

*/

public Materialized<K, V, S> withStoreType(Storel npl Type storeType);
}

In order to leverage the new configuration, users will need to call the new proposed API in KAFKA-13281, to provide t opol ogy- conf i g while construct
the St r eanBui | der . Currently, the internal implementation for t opol ogy- confi g is all set. In this KIP, we'll publish the API to allow pass the t opol og
y-confi ginto StreanBui | der .


https://issues.apache.org/jira/browse/KAFKA-13281

/ * %
* Streans configs that apply at the topology |level. The values in the {@ink StreansConfig} paranmeter of the
* {@ink org.apache. kaf ka. streans. Kaf kaStreans} or {@ink KafkaStreansNamedTopol ogyW apper} constructors wl|l
* determne the defaults, which can then be overridden for specific topol ogi es by passing themin when
creating the
* topology builders via the {@ink org. apache. kaf ka. streans. StreansBui | der ()} nethod.
*/
public class Topol ogyConfi g extends AbstractConfig {
private static final ConfigDef CONFIG
static {
CONFI G = new Confi gDef ()
. def i ne( BUFFERED_RECORDS_PER_PARTI TI ON_CONFI G,
Type. | NT,
nul |,
| mpor t ance. LON
BUFFERED_RECORDS_PER_PARTI TI ON_DCC)
. def i ne( CACHE_MAX_BYTES_BUFFERI NG_CONFI G,
Type. LONG
nul |,
| npor t ance. MEDI UM
CACHE_NMAX_BYTES_BUFFERI NG_DOC)
. def i ne( DEFAULT_DESERI ALI ZATI ON_EXCEPTI ON_HANDLER_CLASS_CONFI G,
Type. CLASS,
nul |,
I npor t ance. MEDI UM
DEFAULT_DESERI ALI ZATI ON_EXCEPTI ON_HANDLER CLASS_DOQC)
. def i ne( DEFAULT_TI MESTAMP_EXTRACTOR_CLASS_CONFI G,
Type. CLASS,
nul |,
| mpor t ance. MEDI UM
DEFAULT_TI MESTAMP_EXTRACTOR _CLASS_DCQC)
. define( MAX_TASK_| DLE_M5_CONFI G
Type. LONG
nul |,
| npor t ance. MEDI UM
MAX_TASK_| DLE_MS_DOO)
. defi ne( TASK_TI MEQUT_MS_CONFI G
Type. LONG
nul |,
| npor t ance. MEDI UM
TASK_TI MEQUT_MS_DCC) ;
. defi ne( DEFAULT_DSL_STORE_CONFI G
Type. STRI NG
ROCKS_DB,
i n(ROCKS_DB, | N_MEMORY),
| nportance. LOW
DEFAULT_DSL_STORE_DCC) ;

publ i c Topol ogyConfig(final StreansConfig gl obal AppConfigs) {
this(null, global AppConfigs, new Properties());
}

public Topol ogyConfig(final String topol ogyNane, final StreansConfig gl obal AppConfigs, final Properties
t opol ogyOverrides) {}

/1 check whether this is a named topol ogy
publ i c bool ean i sNanmedTopol ogy(){}

/1 get this task config with the topology config
public TaskConfi g get TaskConfig() {}



public class StreansBuil der {
public StreansBuilder() {}

| **

* Create a {@ode StreansBuilder} instance.
*

* @ar am t opol ogyConfi gs the streans configs that apply at the topology |level. Please refer to
{@ink Topol ogyConfig} for nore detail
*/
public StreansBuil der(final Topol ogyConfig topol ogyConfigs) {} // new added

Proposed Changes

To create a topology with a non-default store implementation, user can declare it via new St r eanBui | der (t opol ogyConfi g) like this:
Properties props = new Properties();
)}.set the "default.dsl.store" config as "in-nmenory store"
props. put (St reansConfi g. DEFAULT_DSL_STORE_CONFI G, St reansConfi g. | N_MEMORY) ;

StreansConfi g streansConfig = new StreansConfi g(props);

bui | der = new StreansBuil der (new Topol ogyConfi g(streamsConfig));
topol ogy = builder.build();

If not set, or using the old new St reanBui dl er () it'll default to use RocksDB st or e , which is the same as
current behavior. So this is a backward-compatible design.

All stateful operators (like aggr egat e(), reduce(), count (), orj oi n(), will use the state store in the
“default.dsl.store™ configuration. Of course, if the store is overwritten for an individual operator via Mat eri al i
zed the operator overwrite will be used. The improved Mat eri al i zed interface allows to switch the store
type more easily without the need to specify a store name.

KStream stream = ...

/1 current code to change from RocksDB to in-nenory
stream groupByKey().count (Materialized. as(Stores.inMnoryKeyVal ueStore("sone-nane"));

/1 new code, wi thout the need to provide a nane
stream groupByKey().count(Materialized.w thStoreType(Storel npl Type. | N MEMORY)) ;

Compatibility, Deprecation, and Migration Plan

Because the default value of the config is " ROCKS_DB" there is no behavior change and thus there are not backward compatibility concerns.

Test Plan

Regular unit and integration testing is sufficient.

Rejected Alternatives



1. use store implementation class for allowing default custom store implementation.

We propose to add a new configuration parameter def aul t . st ore. i npl . cl ass that defines the default store implementation class used by the DSL.
Default to RocksDBPer si st ent St or el npl enent ati on. cl ass

public class StreansConfig {
public static final String DEFAULT_STORE_| MPLEMENTATI ON_CLASS CONFI G = "default.store.inpl.class";

private static final String DEFAULT_STORE_| MPLEMENTATI ON_CLASS DCC =
"Store supplier inplenentation class to use. Default

is set as RocksDBPersi stent Storel npl enentation.
I't can be overwitten dynanically during stream ng operation.";

. def i ne( DEFAULT_STORE_| MPLEMENTATI ON_CLASS_CONFI G,
Type. CLASS,

RocksDBPer si st ent St or el npl enent ati on. cl ass. get Nane(),
| npor t ance. MEDI UM

DEFAULT_STORE_| MPLEMENTATI ON_CLASS DCC)

The St or el npl enent at i on interface:



| **

* A state store supplier Inplenentation interface for all types of {@ink StateStore}.
*

*/
public interface Storelnplenentation {

/**

* Create a {@ink KeyVal ueByt esStoreSupplier}.

*

* @aramnane name of the store (cannot be {@ode null})

* @eturn an instance of a {@ink KeyVal ueBytesStoreSupplier} that can be used

* to build a persistent key-value store

*/

KeyVal ueByt esSt or eSuppl i er keyVal ueSupplier(String nane);

/*-k

* Create a {@ink WndowBytesStoreSupplier}.

* (@ar am nane nanme of the store (cannot be {@ode null})

* @aramretentionPeriod length of time to retain data in the store (cannot be negative)

* (note that the retention period nust be at |east |ong enough to contain the

* wi ndowed data's entire life cycle, fromw ndowstart through w ndow end,

* and for the entire grace period)

* @aram wi ndowSi ze size of the wi ndows (cannot be negative)

* @aram retai nDuplicates whet her or not to retain duplicates. Turning this on will automatically
di sabl e

* caching and neans that null values wll be ignored.

* @eturn an instance of {@ink WndowBytesStoreSupplier}

* @hrows |1l egal Argunent Exception if {@ode retentionPeriod} or {@ode wi ndowSi ze} can't be represented
as {@ode long nilliseconds}

* @hrows |1l egal Argunent Exception if {@ode retentionPeriod} is smaller than { @ode wi ndowSi ze}

*/

W ndowByt esSt or eSuppl i er wi ndowByt esSt or eSuppl i er(String nang,
Duration retentionPeri od,
Dur ati on wi ndowSi ze,
bool ean retainDuplicates);

* Create a {@ink SessionBytesStoreSupplier}.

*  @aram nane nane of the store (cannot be {@ode null})

* @aramretentionPeriod length of time to retain data in the store (cannot be negative)

* (note that the retention period nust be at |east as |ong enough to

* contain the inactivity gap of the session and the entire grace period.)
* @eturn an instance of a {@ink SessionBytesStoreSupplier}

*/

Sessi onByt esSt or eSuppl i er sessi onBytesStoreSupplier(String name,
Duration retentionPeriod);

For the Storelmplementation, Kakfa provides 3 built-in kinds of implementation:

RocksDBPersistentStorelImplementation.java (default)



| **

* A Rocks DB persistent state store supplier |nplenentation.
*
*/
public class RocksDBPersistentStorel npl ementation inplenents Storel npl enentation {
@verride
publ i c KeyVal ueByt esSt or eSuppl i er keyVal ueSupplier(final String nanme) {
return Stores. persistentTi mest anpedKeyVal ueSt or e( nane) ;

}

@verride
public W ndowByt esSt or eSuppl i er wi ndowByt esSt oreSupplier(final String nane,
final Duration retentionPeriod,
final Duration w ndowSize,
final bool ean retainDuplicates) {
return Stores. persistent Ti nest anpedW ndowSt ore(nanme, retentionPeriod, w ndowSi ze, retainDuplicates);

}

@verride
public Sessi onBytesStoreSupplier sessionBytesStoreSupplier(final String name, final Duration
retentionPeriod) {
return Stores. persistent Sessi onStore(nane, retentionPeriod);

}

RocksDBStorelmplementation.java

| **

* A Rocks DB state store supplier |nplenentation.
*/
public class RocksDBStorel npl enentation inplenents Storelnplenmentation {
@verride
publ i c KeyVal ueByt esSt or eSuppl i er keyVal ueSupplier(final String name) {
return Stores. persistent KeyVal ueSt ore( nane) ;

}

@verride
publ i c W ndowByt esSt or eSuppl i er wi ndowByt esSt oreSupplier(final String nane,
final Duration retentionPeriod,
final Duration w ndowSize,
final bool ean retainDuplicates) {
return Stores. persistent WndowSt ore(nanme, retentionPeriod, w ndowSi ze, retainbDuplicates);

}

@verride
publ i c SessionBytesStoreSupplier sessionBytesStoreSupplier(final String name, final Duration
retentionPeriod) {
return Stores. persistentSessionStore(nane, retentionPeriod);

}

InMemoryStorelmplementation.java



| **

* Aln-nmenory state store supplier Inplenentation.
*

*/
public class |InMenoryStorel npl enentation inplenents Storel npl ementation {
@verride
publ i c KeyVal ueByt esSt or eSuppl i er keyVal ueSupplier(final String nanme) {
return Stores.inMenoryKeyVal ueStore(nane);

}

@verride
public W ndowByt esSt or eSuppl i er wi ndowByt esSt oreSupplier(final String nane,
final Duration retentionPeriod,
final Duration wi ndowsSi ze,
final bool ean retainDuplicates) {
return Stores.inMenoryW ndowSt ore( nane, retentionPeriod, w ndowSi ze, retainDuplicates);

}

@verride
public Sessi onBytesStoreSupplier sessionBytesStoreSupplier(final String name, final Duration
retentionPeriod) {
return Stores.inMenorySessionStore(nanme, retentionPeriod);

}

In Materialized class, we provided one more API to allow users to provide St or el npl ement at i on dynamically.

| **

* Materialize a {@ink StateStore} with the store inplenentation.

* @aram storelnplenentation store inplenmentation used to naterialize the store

* @ar am <K> key type of the store
* @aram <V> value type of the store
* @aram <S> type of the {@ink StateStore}

* @eturn a new {@ink Materialized} instance with the given storelnplenmentation
*/
public static <K, V, S extends StateStore> Materialized<K, V, S> as(final Storelnplenentation
st orel npl ement ati on)

in the KIP, there's a trade-off regarding the APl complexity.
With the store impl, we can support default custom stores, but introduce more complexity for users, while with the enum types, users can configure default
built-in store types easily, but it can't work for custom stores.

For me, I'm OK to narrow down the scope and introduce the default built-in enum store types first.
And if there's further request, we can consider a better way to support default store impl.
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