KawinpoBaHue 8 aCMHXPOHHOM
Spring npuaoXXeHuu

August ‘

Vilakia =
AlfaBank f J
\ :

Y @augustlakia <d @avgvi %JPOint




Bio

* boanbuwe 4-x net onbiTa pa3paboTKkM Ha

Java. Paborato Hag 63keHaAOM
MmobunbHoro npunoxeHua Anbda-
baHKa

August
I EL(E!

A avgvi




01 HeobxoaumocTtb K3nMpoBaHUA
aCMHXPOHHbIX 3aNpoCcoB

02 [Mpobnembl C aCUHXPOHHbIM
K3LKMpOBaHMEM B Spring

é I’ediS 03 Bo3MOMHble pelueHns 419 aCUHXPOHHOIO

K3WNPOBaHUA

4 HAZELCAST
| 04 Pewenune npobnembl B Anbda-baHke

€ spring

(05 Besisoa




UWH-MEMOPMU KELL
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PACNPEAENEHHbIU KELL?

Microservices In memory cache
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fastest database query is
the one you don’t have
to do at all
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CHu)XeHue Harpy3ku ¢ 6a3bl g4aHHbIX, 3aBUCUMDbIX
cucrtem

YnyyweHue BpemeHu oxkmngaHua (latency)

Evicition Policies (LRU, LFU, TTL)
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53% of users abandon a
site if it takes more than

3 seconds to load
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The Reactive Manifesto

Servilet 3.1 Non-blocking 10

WebFlux 4x pa3a bbicTpee Korga 3aBucMmMble CEPBUCDI
MeNeHHble

WebFlux 20% 6bictpee yuem NIO Serviet c CompletableFuture

YCTOMUMBOCTb K NTMKamM Harpy3ku, backpressure

TalimayTbl 3aBUCUMbIX CEPBUCOB

* K K K
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@Cacheable( "-“ )

public Mono<String> getProductByID(String ID) {
return findById(ID);

private Mono<String> findById(String ID) {

try {

Thread.sleep( millis: 5000) ;
} catch (InterruptedException e) {
e.printStackTrace();

return Mono.just( data: "JPoint Hazelcast key " + ID);




WebFlux

.d23-02-25 14:53:40.647 INFO 31384 --- [ main] com.jpoint.demo.DemoApplication : Started DemoApplication in 3.461 seconds (JVM running for 3.c
2023-02-25 14:53:49.531 INFO 31384 --- [ctor-http-nio-2] c.h.i.p.impl.PartitionStateManager : [192.168.8.203]:5701 [dev] [4.2.7] Initializing cluster partita
2023-02-25 14:53:54.592 ERROR 31384 --- [ctor-http-nio-2] a.w.r.e.AbstractErrorWebExceptionHandler : [c66d79b6-1] 500 Server Error for HTTP GET "/jpoint/cache/123"

cop.hazelcast.nio.serialization.HazelcastSerializationException Create breakpoint : Failed to serialize 'reactor.core.publisher.MonoJust'
at com.hazelcast.internal.serialization.impl.SerializationUtil.handleSerializeException( ) ~[hazelcast-all-4.2.7.jar:4.2.7]
Suppressed: reactor.core.publisher.Flux0OnAssembly$0nAssemblyException:
Error has been observed at the following site(s):
*__checkpoint - HTTP GET "/jpoint/cache/123" [ExceptionHandlingWebHandler]
Original Stack Trace:
at com.hazelcast.internal.serialization.impl.SerializationUtil.handleSerializeException( ) ~[hazelcast-all-4.2.7.jar:4.2.7]

at com.hazelcast.internal.serialization.impl.AbstractSerializationService.toBytes( ) ~[hazelcast-all-4.2.7.jar:4.2.7]

at com hazeleact [internal cerializatinn imnl AhetractSerializatinnService tnRvtec( Y ~[hazeleact-all-4 2 7 Har-4 2.7



Kotlin Coroutines
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2023-02-25 15:17:40.768 ERROR 34114 --- [nio-8081-exec-1] o.a.c.c.C.[.[.[/].[dispatcherServlet] : Servlet.service() for servlet [dispatcherServlet] in context wi

java.io.NotSerializableException Create breakpoint :
ObjectOutputStream.
ObjectOutputStream.
ObjectOutputStream.
ObjectOutputStream.
ObjectOutputStream.
ObjectOutputStream.

at
at
at
at
at
at
at
at

java.
java.
java.
java.
java.
java.

java.

java

base/java.
base/java.
base/java.
base/java.
base/java.
base/java.
base/java.

.base/java.

io.
io.
io.
io.
io.
io.
io.

io.

ObjectOutputStream.
ObjectOutputStream.

writeObject0(
defaultWriteFields(
writeSerialData(
writeOrdinaryObject(
writeObjectO(
defaultWriteFields(
writeSerialData(

writeOrdinaryObject(

kotlinx.coroutines.reactor.MonoCoroutine

) ~[na:na]
) ~[na:na]
) ~[na:nal
) ~[na:nal
) ~[na:na]
) ~[na:na]
) ~[na:nal

) ~[na:na]



Pesyabtat Spring WebFlux
+ Redis

@Cacheable("CACHE_NAME")

suspend fun cacheSomething() = coroutineScope { this: CoroutineScope
//WMnTpyeM BbiNOMIHEHNE [ONTON CHNOXHON NOrUKW
delay ( timeMillis: 10000)

2 "CACHE_VALUE" ~coroutineScope
= redis

¢

<

@Cacheable("CACHE_NAME")
public Mono<String> cacheSomething(String key) {
return Mono
.just(data: "CACHE_VALUE")
//MMUTUPYEM BbINOMHEHWE [O0NTON CNOXHOW NOTUKW
.delayElement(Duration.ofMill1is(500));




Pesynbtar ~  redis

Reactive

127.0.0.1:6379> keys *

1) "reactive::SIMPLE_KEY"

E27: 00 16379 tgelt i Ireackive: S SEMPL BELICEY !
"{\"@class\":\"reactor.core.publisher.MonoJust\",\"scanAvailable\":true}"

Coroutine

127.0.0.1:6379> keys *

1) "coroutine::SimpleKey [SIMPLE_KEY,Continuation at kotlin.reflect.
full.KCallables.callSuspend(KCallables.kt:56) 1"

127.0.0.1:6379> get "coroutine::SimpleKey [SIMPLE_KEY,Continuation a
t kotlin.reflect.full.KCallables.callSuspend(KCallables.kt:56)1"

"\"CACHED_VALUE\""



public abstract class Mono<T> implements CorePublisher<T> {
Pe3ynbTaTbl aCUHXPOHHbIX BbIYUCIeHUI He Serializable static final BiPredicate EQUALS_BIPREDICATE = Object::equals;

public class CompletableFuture<T> implements Future<T>, CompletionStage<T> {

Spring Cache BHYTpX ncnonb3yeT aCUHXPOHHbIE UHTEepdeuCbl, UTO
Aenaet 6eccmbicNeHHbIM U He 3P PeKTUBHbIM
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Camoe nonynsapHoe pewleHue

Reactive

Addons *



3 HOBble onepauun

— MbiTaeTca HAUTU Mono<V> No K4y
B Kewle

— B C/ly4ae OTCYTCTBUA B
Kelle ulleT B OCHOBHOM XpaHunuLie

—onepauuvud And 3arMiCum B Kell



public Mono<String> getProductById(String id) {

return CacheMono
. lookup( k -> Mono. fromCompletionStage(cache.getAsync(k)).map(Signal::next), id)

.onCacheMissResume(findByIdMongoReactiveMethod(id))

.andWritewith((k, signal) —> Mono.fromCompletionStage(cache.putAsync(k, signal.get())).then());




Ucnonb3oBaHue peaktusHoro APl nposanaepos
(Redis, Hazelcast, etc.)

Reactive
API

*



No Spring Cache (Cache, CacheManager, etc.)

*
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2 seting



@Autowired

CacheManager cacheManager;

public Mono<String> getProductById(String id) {
Cache cache = cacheManager.getCache( name: "products");
Optional<String> value = Optional.ofNullable(cache.get(id, String.class));

return value.map(Mono::just)
.orElseGet(() —> {
return findByIdMongoReactiveMethod(id).doOnSuccess(v —> cache.put(id, v));




@Autowired
IMap<String, String> cache;

public Mono<String> getProductById(String id) {

return Mono. fromCompletionStage(() —> cache.getAsync(id))

.switchIfEmpty(findByIdMongoReactiveMethod(id)

.doOnNext(value —> cache.putAsync(id, value)));




Redis Reactive APl example

@Autowired
ReactiveRedisConnectionFactory reactiveRedisConnectionFactory;

@Autowired

RedisCacheConfiguration redisConfiguration;

public Mono<String> getProductById(String id) {

RedisElementWriter<String> writer = redisConfiguration.getKeySerializationPair().getWriter();

RedisElementReader<String> reader

redisConfiguration.getKeySerializationPair().getReader();

return Mono.using(reactiveRedisConnectionFactory::getReactiveConnection,

it—> it.stringCommands().get(writer.write(id)).map(reader::read),

ReactiveRedisConnection::closelLater);



[flouckaTtb y)ke rotoBble pewieHna gnA
MmMmnaemeHTaluum

Bubnnoreku

c GitHub *



Spring_kotlin_coroutine & Watch 31 ~ % Fork 65 f 7 Star 414 v

nocneaHun Kommurt — 30 maa 2019 .

redis-reactive-cache OWach@ ~ J( ¥ Fok@ |~ ) (W @ | ~
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AAHHbIX peweHun?

Reactive-Addons — otcyrcTBue 06pabotku Cache Stampede
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AAHHbIX peweHun?

Reactive-Addons — otcyrcTBue 06pabotku Cache Stampede

Reactive-Addons — KewunpoBaHue owN60K

Reactive APl npoBaiiaepos — OTCYTCTBME CTPYKTYpPbl NpUBeAeT K
60abLWIOMY KONMPOBAHUIO KOMaHAA B paMKaX KOMMaHUM

Open Source pelwieHUA — He NOAAEPXKMUBAIOTCA, NocneaHue
KOMMMUTbI B6bINN OYEHb AABHO






pa3pabotunkm VMWare, KoTopble
pabortatoT Hag Project Reactor u Spring?

“There is indeed a missing piece in the cache abstraction, but one caveat | could gather from looking
at these various projects and issues is that unless the backing cache provider supports async use cases
(and especially async write-through), it is going to be difficult to come up with a reliable abstraction”

“Right now there isn't the engineering capacity to take this on (given its current priority). I'm going to
leave this open as it is an interesting feature. Wait to the imminent release of Loom the timing is also
terrible on this kind of thing. If this is going to happen it will probably happen after the landscape has
settled around Reactive/Async code in the wake of Loom and its impacts on the overhead of heavy
threading”
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ANA KOPYTUH U peaKTopa

interface Cache<K, V> {
fun withCondition(predicate: (V) —> Boolean): Cache<K, V>

- - A



Kew nHrepdpeunc ana

interface CoroutineCache<K, V, N> : Cache<K, V> {
suspend fun get(key: K): V?
suspend fun put(key: K, value: V)

fun getNativeCache(): N
suspend fun <K, V> CoroutineCache<K, V, *>.executeGet(key: K, valueSupplier: suspend () —> V?): V?
get(key) ?7: executePut(key, valueSupplier)

suspend fun <K, V> CoroutineCache<K, V, *>.executePut(key: K, valueSupplier: suspend () —> V?): V?
valueSupplier()?.also { put(key, it) }



package org.springframework.cache;

import ...

public interface Cache {
String getName();

Object getNativeCache();

@ullable
ValueWrapper get(Object key);

@ullable
<T> T get(Object key, @ullable Class<T> type);

@ullable
<T> T get(Object key, Callable<T> valueloader);




public <T> T get(Object key, Callable<T> valuelLoader) {
Cache.ValueWrapper result = this.get(key);
return result != null ? result.get() : this.getSynchronized(key, valuelLoader);

}

private synchronized <T> T getSynchronized(Object key, Callable<T> valuelLoader) {
Cache.ValueWrapper result = this.get(key);
if (result != null) {
return result.get();
} else {
Object value;
try {
value = valuelLoader.call();
} catch (Exception var6) {
throw new Cache.ValueRetrievalException(key, valuelLoader, var6);

¥

this.put(key, value);
return value;




interface ReactorCache<K, V, N> : Cache<K, V> {
fun get(key: K): Mono<V>
fun put(key: K, value: V): Mono<Void>

fun getNativeCache(): N

fun <K, V> ReactorCache<K, V, x>.executeGet(key: K, invocationResult: Mono<V>): Mono<V>

get(key).switchIfEmpty(
Mono.defer { executePut(key, invocationResult) }

fun <K, V> ReactorCache<K, V, x>.executePut(key: K, invocationResult: Mono<V>): Mono<V>
invocationResult.flatMap { put(key, it).thenReturn(it) }




O6wunn nHtepdenc

interface InvocationCacheContext<K, V> {

fun invokeCacheable(key: K, cache: Cache<K, V>): Any?



O6wunn nHtepdenc

interface InvocationCacheContext<K, V> {

fun invokeCacheable(key: K, cache: Cache<K, V>): Any?



Peanusauua gna

suppress( ..names: "UNCHECKED_CAST")
open class CoroutineInvocationCacheContext<K, V>(jp: JoinPoint)
InvocationCacheContext<K, V>,

CoroutineInvocationContext<Any>(jp) {
override fun invokeCacheable(key: K, cache: Cache<K, V>): V? = ::executeGet.invokeSuspend(key, cache)
private suspend fun executeGet(key: K, cache: CoroutineCache<K, V, *>): V? = cache.executeGet(key) { await() as V }

private fun <K, R> KFunction<R>.invokeSuspend(key: K?, cacheParam: Any): R =
javaMethod!!.invokeSuspend( targetObj: this@CoroutineInvocationCacheContext, key, cacheParam, cont = continuation)



Peanusauua gna

JdSuppress( ..names: "UNCHECKED_CAST")
class ReactorInvocationCacheContext<K, V>(private val pjp: ProceedingJoinPoint) : InvocationCacheContext<K, V> {

override fun invokeCacheable(key: K, cache: Cache<K, V>): Mono<V> =
(cache as ReactorCache<K, V, *>).executeGet(key, Mono.defer { pjp.proceed() as Mono<V> })

companion object : KLogging()



@Aspect

class CacheableAsyncAspect (
processor: CacheAnnotationProcessor,
private val invocationContextFactory: InvocationContextFactory,
private val invocationDataExtractor: InvocationDataExtractor,

) {

private val getOperationContext = processor::createCacheableOperation.memoize()

@Around("@annotation(cacheableAsync)")
fun aroundSuspend(pjp: ProceedingJoinPoint, cacheableAsync: CacheableAsync): Any? {

val cacheOperation = getOperationContext(cacheableAsync)

val invocationContext = invocationContextFactory.createInvocationContext<Any, Any>(pjp)
val invocationData = invocationDataExtractor.extractInvocationData(pjp, invocationContext)
val key = cacheOperation.generateKey(invocationData)

val cache = cacheOperation.getCache(invocationData)

return invocationContext.invokeCacheable(key, cache)




@Aspect

class CacheableAsyncAspect (
processor: CacheAnnotationProcessor,
private val invocationContextFactory: InvocationContextFactory,
private val invocationDataExtractor: InvocationDataExtractor,

) {

3) private val getOperationContext = processor::createCacheableOperation.memoize()

1)@Around("@annotation(cacheableAsync)")

fun aroundSuspend(pjp: ProceedingJoinPoint, cacheableAsync: CacheableAsync): Any? {

2) val cacheOperation = getOperationContext(cacheableAsync)

Zl) val invocationContext = invocationContextFactory.createInvocationContext<Any, Any>(pjp)
val invocationData = invocationDataExtractor.extractInvocationData(pjp, invocationContext)
val key = cacheOperation.generateKey(invocationData)
val cache = cacheOperation.getCache(invocationData)

5) return invocationContext.invokeCacheable(key, cache)



fun <K, V> ((K) —> V).memoize(
memoizationMap: ConcurrentHashMap<K, V> = ConcurrentHashMap()
): (K) ==V =

{ key => memoizationMap.computeIfAbsent(key, mappingFunction: this)



@Aspect

class CacheableAsyncAspect (
processor: CacheAnnotationProcessor,
private val invocationContextFactory: InvocationContextFactory,
private val invocationDataExtractor: InvocationDataExtractor,

) {

3) private val getOperationContext = processor::createCacheableOperation.memoize()

1)@Around("@annotation(cacheableAsync)")

fun aroundSuspend(pjp: ProceedingJoinPoint, cacheableAsync: CacheableAsync): Any? {

2) val cacheOperation = getOperationContext(cacheableAsync)

Zl) val invocationContext = invocationContextFactory.createInvocationContext<Any, Any>(pjp)
val invocationData = invocationDataExtractor.extractInvocationData(pjp, invocationContext)
val key = cacheOperation.generateKey(invocationData)
val cache = cacheOperation.getCache(invocationData)

5) return invocationContext.invokeCacheable(key, cache)
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Caenatb cBOe pelueHue
He cnoXHo u noayvyaem
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NUcnonb3oBaTtb
HecoBepLeHHble roToBble
pelwleHun
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