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About me

- From Madrid, Spain.

- Livedin Ireland and England.
- Working in Deutsche Bank; Technology, Data and Innovation

(TDI) as Technical Leader in Madrid.

- Electronics and Telecommunications Engineer.
- Started coding in C, C++, Java and Android, +14 years ago.  gg,
- Ended up doing loads of Scala the last 6 years (Kafka,

Spark) and Beam (last 2 years).
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Introduction
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Problem Statement



Problem Statement

Could this design be simplified when
migrating into GCP?

Could we use a distributed Big Data
processing engine like Dataflow to
undertake massive Async HTTP Requests?

What about keeping the state of this sent
HTTP Requests to avoid duplicates?
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Design - Initial Assessment
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Design - Inception
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Design - Why SCIO?

java/com/spotify/scio

options

transforms https://spotify.github.io/scio/
BaseAsyncBatchLookupDoFn.java
EffTDF , https://spotify.github.io/scio/releases/migrations/v0.8.0
S -Migration-Guide.html#async-dofns

BatchDoFn java

DoFnWithResource.java

FileDownloadDoFnjava https://cloud.google.com/blog/products/data-analytics/
FutureHanders java developing-beam-pipelines-using-scala/

GuavaAsyncBatchLookupDoFn.java

Scio

GuavaAsyncDoFn.java

BT “Scio, pronounced shee-o, is Scala API for Beam developed by Spotify to build
JavahsyncBatchl ookupDoFnjava both Batch and Streaming pipelines.”

JavaAsyncDoFn.java

JavaAsyncLookupDoFn.java
PipeDoFn.java
ProcessUtil java

RateLimiterDoFn.java
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Implementation

Bring Your Own Cache
(StateBaseAsyncDoFn)
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1. Reading **historical_notifications**
2. Ingestion and pre S & T Flow
3. applyKVState
4. Checks duplicates
a.processElement
b.StateAsyncParDoWithHttpHandler.scala
-> HTTP request
c.flush() in StateBaseAsyncDoFn.java:
-> Future [Http Response]

5. Output HTTP Response: PubSub

M
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Implementation: StateBaseAsyncDoFn

BaseAsyncDoFn.java (scio 0.14.6) StateBaseAsyncDoFn.java

ment(

nputT element,
tt1") Timer ttl,
buffer™) BagState<InputT> buffer,
eri Instant timestamp,
OutputReceiver<outputT> out,
Boundedwindow window) {
(out);

nputT element,
e Instant timestamp,
outputReceiver<outputT> out,
Boundedwindow window) {

flush(out);

TTLTimer (buffer, ttl, element);

WID uuid = WID. (O
buffer, element, ttl);

FutureT future = pr lement (element);
futures.put(uuid, handl future, uuid, timestamp, window));

ed(buffer, element, ttl))

(Exception e) {

r("Failed to proc ement”, e);
WID uuid .| 10();

buffer, element);

1 FutureT futu Tement (element);

futures. put (uuid, t(future, element, buffer, uuid, timestamp, window));
(Exception e)
"Failed to process element”, e);

is mainly based on the implementation of SCIO’s
BaseAsyncDoFn.java:

https://spotify.qithub.io/scio/releases/migrations/vO0. it roaded(Tmput elesent, OutputReceiver OutputT> out);
8.0-Migration-Guide.html#async-dofns . . : ,
t d("buffer™) BagState<InputT> buffer, InputT element, @Tin tt1") Timer ttl);

abstracts out some new methods.

out);

ded(@staterd("buffer”) Bagstate<InputT> buffer, InputT element, ETimerId("ttl") Timer ttl);

r( "buffer”) BagStatecInputT> buffer, ") Timer ttl, InputT element);

3=/AM
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https://spotify.github.io/scio/releases/migrations/v0.8.0-Migration-Guide.html#async-dofns
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implicit val lastDeviceReqEncoder: JsonEncoder[MyHttpRequest.HttpRequest] = DerivelsontEncoder.gen[MyHttpRequest.HttpRequest]
implicit val responseDecoder: JsonDecoder[NotificationResponse] = DerivelsonDecoder.gen[NotificationResponse]

// https://zio.dev/zio-http/examples/basic/https-client
val httpsiLayers = ZClient.default ++
NettyClientDriver.live ++
DnsResolver.default ++
ZLayer.succeed(NettyConfig.default) ++
Scope.default
val httpLayers = ZClient.default ++
Scope.default

def sendPushwithRequest(record: InputBer) = for {
requestDto <- ZIO.succeed(getRequest(record))
r <- i e record)
} yield responseDto

ZI0 (WIP)

def sendPushwithResponse(
requestDto: MyHttpRequest.HttpRequest,
record: InputBer
)=A1

val requestison - requestoto.tolson

val zioRequest = Request(
url = wrl,
method = Method.POST,
headers = Headers(“Content-Type" -> "application/json®),
body = Body.fromString(requestison)

val beforehubTs = jodaNowGetMillis|
log.info(s"zioRequest=$zioRequest™)
for {
response <- {
ZClient
.request(zioRequest)
-provideLayer(httpLayers)
}
responseBody <- response.body.asstring
responseDto <- ZIO
|- fromeither (responseBody . fromison[NotificationrResponse]) |
-mapError(new RuntimeException(_)) // Converting parsing error to Throwable
} vield kv.of(newEventRecordoK(record, beforeNhubTs, responseDto.body), responseDto)

object AkkaHttpClient extends Serializable {

import akka.http.scaladsl.settings.ConnectionPoolSettings
import com.db.myproject.mediation.MediationService.{akkaConfig, domain, mediationConfig, fullurl, url}
import scala.concurrent.duration._

lazy val connectionPoolsettings = ConnectionPoolsettings(system)
~witl (akkaConfig )
-withMaxConnections(akkaConfig.maxOpenConnection)

AKKA *
private val log: Logger = LoggerFactory.getLogger(getClass.getName)

implicit lazy val sslConfig = MySslConfig(mediationConfig.mediation.sslConfigPath.get, mediationConfig.gcp.project).sslConfig
lazy val httpsSSLConnectionContext = AkkaSSLContextFromSecretManager.httpsConnectionContext

lazy val poolClientFlow = poolClient
.initialTimeout(FiniteDuration(akkaConfig.initialTimeout, TimeUnit.SECONDS))
.completionTimeout(FiniteDuration(akkaConfig.completionTimeout, TimeUnit.SECONDS))
.buffer(akkaConfig.buffer, overflowStrategy.backpressure)
.throttle(akkaconfig.throttlerequests, akkaConfig.throttlePersecond.second, akkaConfig.throttleBurst, ThrottleMode.Shaping)

lazy val poolClient: Flow[(HttpRequest, Any), (Try[HttpResponse], Any), Any] =
if (fullurl.contains("https®)) {

mediationConfig.mediation cert

Connecti

d match {
case true => Http().cac tps(url, connectionContext = hittpssSicConnectionContext, settings = connectionPoolSettings)
case false => Http().cachedHostConnectionPoolHttps(url, settings - connectionPoolSettings)
3
} else Http().cachedHostConnectionPool(url, settings - connectionPoolSettings)

implicit val system: ActorSystem = Actorsystem()
implicit val materializer: ActorMaterializer = ActorMaterializer()
implicit val ec: ExecutionContext = system.dispatcher




def sendPush(record: InputBer): Future[(Try[HttpResponse], Any)] =
getResponseFuture(
getRequest(record)
.asInstanceof[MyHttpRequest.HttpRequest]
.toJson
.tostring,
absoluteURL (mediationConfig)
)

def getResponseFuture{regrawString: String, url: String): Future[(Try[HttpResponse], Any)] = {
log.info(s"regrawstring=$regRawstring”)
val entity = HttpeEntity(MediaTypes. application/json”, Bytestring(reqrawString))

val httpRequest = HttpRequest(
method = HttpMethods.PosST,
uri = wrl,
entity - entity
)
log.debug(s"httprRequest=${httpRequest}”)
Source
.single(httpRequest -> ())
.via(AkkaHttpClient.poolClientFlow)
.runWith(Sink.head)

GIT:
scio-db/src/main/scala/com.db.myproject/mediation/http/State AsyncPar
DoWithHttpHandler.scala at cleanup-for-medium - albertols/scio-db

(github.com)

ass AkkaHttpClient extends AbstractHttpClient {

Wrap it as Future!

import AkkaHttpClient._

override def sendPushwithrFutureResponse(ber: oOutputBer): FutureKvoutputBerAndHttpResponse = {

import akka.http.scaladsl.marshallers.sprayjson.SprayJsonSupport._
val beforeNhubTs = jodaNowGetMillis
sendPush(ber)
.flatMap {
case (Success(response), _) =>
log.info(s"Unmarshalling $response”)
unmarshal(response.entity).to[NotificationResponse]
case (Failure(ex), ) =>
Future.failed{new Exception(s"NHUB Request failed with exception: $ex"))

¥
-.map(k => KV.of(newBerWithLastNHubTimestamp(ber, beforeNhubTs), k))

needed due to StateBaseAsyncDoFn

ype FuturekvoutputBerAndHtipResponse = Future[KvoutputBerAndHtipResponse]


https://github.com/albertols/scio-db/blob/cleanup-for-medium/src/main/scala/com.db.myproject/mediation/http/StateAsyncParDoWithHttpHandler.scala
https://github.com/albertols/scio-db/blob/cleanup-for-medium/src/main/scala/com.db.myproject/mediation/http/StateAsyncParDoWithHttpHandler.scala
https://github.com/albertols/scio-db/blob/cleanup-for-medium/src/main/scala/com.db.myproject/mediation/http/StateAsyncParDoWithHttpHandler.scala

w StateAsyncParDowithtttpHandler (mediationConfig, true)

,',e:;:::1:::v:::::;Wmmm, sendPushWithFutureResponse(ber) , where ??7

windowedgers: scollection[kv[string, MyEventRecord]]

scollection[stateAndTimerType. KvoutputBerandittpresponse] | windowedsers.applyTransform(Pa (berkvstate))

stateAsyncParDowithHttpHandler(mediationConfig: MediationConfig, applyInitialtoad: Boolean)
ends StatescalaAsyncDoFn[

StateAndTimerType.KvInputstringAndger, ort scala.concurrent.Future

StateAndTimerType.KvoutputBerandhttpResponse, - B U t ret ri e S LR h OW ? ? ?

Abstractuttpclient
{

1 log: Logger
MAX_RETRIES
BACKOFF_SECONDS = 10

1 BUFFER_TIME - Duration.standardseconds(mediationConfig.mediation.tt1Time) | record: InputBer
it 1 ioRuntime - Runtime.default hh Scalaruturetandlers[o] {} )(implicit zioRuntime: Runtime[Any]): StateAndTimerType.FutureXvoutputBerAndHttpResponse = {
import zio._

import com.spotify.scio.transforms. ScalaFutureHandlers

LoggerFactory getLogger getClass.gethame

| def sendPushwithRetryzZio(

httpClient = {
mediationconfig.mediation. httpClientType matc / val futureretriableBer = ZIO
"akka” => new AkkaHttpClient .attempt {
AR A ZIOHERE vt getResource. sendPushii thFutureResponse (newEventRecordwithRetryIncrement (record))
3
.retry(Schedule.fixed(BACKOFF_SECONDS.second) &% Schedule.recurs(MAX RETRIES))

reateResource(): AbstracthttpClient = httpClient .OnError(cause =>

getResourceType: ResourceType = ResourceType.PER_CLASS Z10. succeed(
log.error(s”[exhausted_notification=${record.getEvent.getTransactionId}] Retried error:${cause}”, cause)
£ processelement(
input: StateAndTimerType.KVInputStringAndBer
): StateandTimerType.FuturekvoutputBerAndHttpResponse =

Try(mediationConfig.mediation. retryNotifications match {
sendPushwithRetryzio(input.getvalue)

uUnsafe.unsafe { implicit unsafe
zioRuntime.unsafe.run(futureRetriableBer).getorThrowriberFailure()

Success(s) =
Failure(ex)
import scala.concurrent.ExecutionContext.Implicits.global
Future(kv.of (input.getvalue, koNotificationResponse(s"NOTIFICATION ERROR: ${ex}")))




Testing



"1 Ok and 2 SENT_OR DUPLICATED HTTP_RESPONSE™ should “exist in the same stream™ in { scio-db/src/test/scala/mediation/MediationServiceSpec.scala at
cleanup-for-medium - albertols/scio-db (qithub.com)

/ simulates ilar stream as PubSub
val streamWithDuplicates: TestStream[MyEventRecord] = teststrealof[MyEventRecord]

star e epoch " s s
start at the epoch runwithContext { sc =>

.advanceuaterlarkTo(baseTi-e) val okNotSentBers: SCollection[KV[String, MyEventRecord]] = Mediationservice
[/ ahe of the watermark -mapiithIdempotentkeyAndGlobalwindow(

sc.testStream(streamwWithDuplicates),

ber => getIdempotentNotificationkey(ber)

.advanceuatetwkTo(baseTm plus(Duration.standardSeconds(12))) i yplied as it would get rid of the same ords in GlobalwWindow

X 2 duplicated elements !
.addelements (event(not_sent_debit quique, Duration.standardseconds(s))) . REOEQEY. 1, Ber. 2)

'addElmts(Mnt(m-sa't—deblt-QUIml mratlon'ﬁmmsecws(l))) val appliedState: SCollection[StateAndTimerType.KvOutputBerAndHttpResponse] = applyBerkvState(berkvstate, okNotSentBers)
.advanceWatermarkToInfinity bersForanalytics: SCollection[(MyHttpResponse.NotificationResponse, MyEventRecord)] = bersafterHttpResponse(appliedstate)
httpresponses: SCollection[MyHttpResponse.NotificationResponse] = bersForAnalytics.keys

httpresponses should {

val expectedokHttpResponse MyHttpResponse.NotificationResponse = MyHtitpResponse.NotificationResponse(
101, // id a ically onplaceholder.ty
title = not_sent_debit_quique.getNotification.getId.toString,
body - not_sent_debit_quique.getNotification.getMessage.tostring,
userId = not_sent_debit_quique.getCustomer.getId.tostring.toInt

)

containInAnyorder(Seq(expectedokHttpResponse, SENT_OR_DUPLICATED, SENT_OR_DUPLICATED))



https://github.com/albertols/scio-db/blob/cleanup-for-medium/src/test/scala/mediation/MediationServiceSpec.scala
https://github.com/albertols/scio-db/blob/cleanup-for-medium/src/test/scala/mediation/MediationServiceSpec.scala

Stress Testing

akka { +200 K per min peaks
max-open-requests = 20000

max-open-connection = 20000 - e2-highmem-4: scaling was needed (maxWorkers=3).
initial-timeout = 30

completion-timeout = 60 - e2-standard-4: we got good balance between scalability,
buffer = 20000 latency and cost. Scaling was not needed.

throttle-requests = 1000
throttle-per-second = 1
throttle-burst = 1000

}

- e2-highcpu-4: we got some OutOfMemory issues
(restarting a worker), it did handle the load but with the
worst performance.

Avoid HTTP requests duplicates in Apache Beam with SCIO, a custom BaseAsyncDoFn and State and Timers % 3 -— I I
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Conclusions and Future Work



Conclusions

Cost saving

Performance
- High throughput for notification processing and low o
latency for reading/writing notifications by applying the ;;T;!Jy‘?f*i““/a‘__ : 2"
State & Timer pattern. & rocesstlement 1 /.
- Great horizontal scalability. T~ | ontmer @
- High availability and robustness. % s |
. output return

value of
batched RPC

M
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Future Work

- Loading historical_notifications within the State & Timer (PubSub)

- Brining more HTTP clients options and comparing performance among
them.

- Future similar features in Beam or SCIO core? (since beam 2.52.0):
https://beam.apache.org/documentation/io/built-in/webapis/
https://github.com/spotify/scio/issues/5055

Avoid HTTP requests duplicates in Apache Beam with SCIO, a custom BaseAsyncDoFn and State and Timers



https://beam.apache.org/documentation/io/built-in/webapis/
https://github.com/spotify/scio/issues/5055

Kudos

- Intro to State and Timer (from Beam Summit 2019):
https://www.youtube.com/watch?v=Q v5Zsjuuz

- Great intro to SCIO Beam (from Beam Summit 2021):
https://qithub.com/iht/scio-scala-beam-summit

- State and Timer (from Beam Summit 2023)

https://beamsummit.org/sessions/2023/too-big-to-fail-a-beam-pattern-for-enri
ching-a-stream-using-state-and-timers/

- Unbreakable & Supercharged Beam Apps with Scala + ZIO (from Beam
Summit 2023)

https://beamsummit.org/sessions/2023/unbreakable-supercharged-beam-app
s-with-scala-zio/

Avoid HTTP requests duplicates in Apache Beam with SCIO, a custom BaseAsyncDoFn and State and Timers

By these Beam Summit contributors:

- Kenneth Knowles: :
- https://beamsummit.org/speakers/kenneth-knowles/

- Reza Rokni:
https://2021.beamsummit.org/speakers/reza-rokni/

- Israel Herraiz:
- https://qgithub.com/iht

- Tobias Kaymak:
https://beamsummit.org/speakers/tobias-kaymak/

- Aris Vlasakakis:
- https://beamsummit.org/speakers/aris-vlasakakis/

- Sahil Khandwala:
https://beamsummit.org/speakers/sahil-khandwala/

% SBUEM MM 2


https://www.youtube.com/watch?v=Q_v5Zsjuuzg
https://github.com/iht/scio-scala-beam-summit
https://beamsummit.org/sessions/2023/too-big-to-fail-a-beam-pattern-for-enriching-a-stream-using-state-and-timers/
https://beamsummit.org/sessions/2023/too-big-to-fail-a-beam-pattern-for-enriching-a-stream-using-state-and-timers/
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Thank you!

Questions?

Medium Post;

LinkedIn:;
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https://medium.com/@serna.alberto.eng/avoid-http-requests-duplicates-in-apache-beam-with-scio-a-custom-baseasyncdofn-and-state-and-2c7d63059ab3
https://medium.com/@serna.alberto.eng/avoid-http-requests-duplicates-in-apache-beam-with-scio-a-custom-baseasyncdofn-and-state-and-2c7d63059ab3
https://medium.com/@serna.alberto.eng/avoid-http-requests-duplicates-in-apache-beam-with-scio-a-custom-baseasyncdofn-and-state-and-2c7d63059ab3
https://medium.com/@serna.alberto.eng/avoid-http-requests-duplicates-in-apache-beam-with-scio-a-custom-baseasyncdofn-and-state-and-2c7d63059ab3
https://www.linkedin.com//in/albertolose

