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Y Bac y>xxe MoxeT 6bITb onbIT paboThl C...

* Akka
* Akka.NET
» Akka ana JVM/Scala

* Reactive Extensions
* Rx.NET
* RxJS
* RxJava
* RxScala

* Reactive Streams

...J1N9 MOHMMaHWUA 3TOro Aok/1iaZa oH HeobA3saTeseH!



“"EaBa /in He xXyALlee, YTO Bbl MOXeTe cAe/1aTb, 3TO 3aCTaBUTb
NIOAEN, HE UCMbITbIBaOWMX 60U, NPUHMMATE Ball aCcNUPUH"

Makc KpeMnHCKN.
"3akpbITble ABepn, roNoBHasA 60/b U UHTENNEKTYalbHbIe HYXAbI”
1

http://tinyurl.com/AkkaStreamsNdca



http://tinyurl.com/AkkaStreamsNdc1

Ecnn Akka Streams — 3710 acnmpuH,
TO YTO XKe AO0JIXXHO bbITb 60/1b107



Peub nomaeTt o NOoTOKax AaHHbIX




... MOTOKaX AadHHbIX B CAMOM O6LLI,eM CMbIC/1E€

* HenpepbiBHbIE N3MEPEHUA AaTUMKA TEMMIEPATYPbl — MOTOK AAHHbIX
* CoobueHuns ouepegen RabbitMQ — noTok AaHHbIX
e JlIorn cucTembl — MOTOK AaHHbIX

* HenpepbIBHbIE M3MEPEHUSA TbICSY AAaTYMKOB TEMMEPATYpPbI, NOCTYNatowme B
cnctemy yepes ovepegm RabbitMQ mn coxpaHsaemblie B CUCTEMHBIX 1I0rax —
MOTOK AAHHbIX

* B ocHOBe aBTOMaTM3MPOBAHHOIO YNpPaBAeHMS NPON3BOACTBOM — MOTOK
A aHHbIX



4 Aaron Stannard
@Aaronontheweb

Looking through some .NET OSS projects for
something simple and it's remarkable that
none of these projects support any notion of

streaming

5:14 PM - 4 Oct 2017

1 Retweet 5 Likes 5 fﬁ L & 9 ﬁ

Vs ™M




Bam nomoxet Akka Streams, ecau...

* Bbl 3Hakombl ¢ Akka, HO xoTHUTe M36aBUTL cebsa OT AeTanen, CBA3AHHbLIX C
HanMcaHMeMm KoZa akTOPOB U UX KOOPAMHALLMEN

* Bbl 3HakoMbI € Reactive Streams 1 xoTenun 66l BOCN0/1b30BaTbLCA FOTOBOM
penvsaumnen nx cneympmkaymm

* /1na MogennpoBaHmMs Ballero Npouecca NoAXoAAT 6/104Hble 31eMEHTbI CTaAuM
Akka Streams

* Bbl xOTUTE ncnonb3oBaTh NpemmyLwectsa obpatHoro gasneHnsa Akka Streams

(backpressure) gns ynpaBneHus n gAnHammyeckoro yToyHeHMs NPOnyCckHOM
cnocobHoCTM cTaamm Bawero paboyero npouecca



OT aKkTOpOB
kK Akka Streams






YTBepxaeHue: "akTopbl He KOMMNOHYyTCA"”

"Ilo yMOIYaHMIO B KOZ aKTOPOB BNMCaHbl NoayYaTesim ux coobweHmnn. Ecnm
CO3/at0 aKTop A, KOTOPbIV NOCkIIaeT cooblieHne akTopy B, a Bbl xoTUTe
3aMeHUTb noay4yaTtens Ha akTopa C, B obwem cayyae y Bac 3710 He BblMAeT.”

Hoanb Yanw (Underscore.io)
http://tinyurl.com/AkkaStreamsNdc2



http://tinyurl.com/AkkaStreamsNdc2

[system

Juser/b/1 Juser/b/2




Juser/b/1

Juser/c

Juser/b/2



YTBepxaeHue: "akTopbl He KOMMNOHYyTCA"”

"EC/n CMOTPETb C INL,EBOWN CTOPOHBI (T.€. A Ha API), akTopbl — 3TO PyHKL MK,
KOTopble He BO3BpawatoT Huyero: B Akka kak tell, Tak v receive BosBpaluatoT
Unit. 3To 1 BAAETCA NPUYMHON YTBEPXKAEHUS, YUTO OHU HE KOMIMOHYHOTCS, U
CMbIC/1 €r0 B TOM, YTO UX He/1b351 KOMMOHOBATb Kak 0bblYHbIe PyHKLMN."”

Ponana KyH (Akka Tech Lead)
http://tinyurl.com/AkkaStreamsNdc3



http://tinyurl.com/AkkaStreamsNdc3

YTBepxaeHue: "akTopbl He KOMMNOHYyTCA"”

"EC/n CMOTPETb C INL,EBOWN CTOPOHBI (T.€. A Ha API), akTopbl — 3TO PyHKL MK,
KOTopble He BO3BpawatoT Huyero: B Akka kak tell, Tak v receive BosBpaluatoT
Unit. 3To 1 BAAETCA NPUYMHON YTBEPXKAEHUS, YUTO OHU HE KOMIMOHYHOTCS, U
CMbIC/1 €r0 B TOM, YTO UX He/1b351 KOMMOHOBATb Kak 0bblYHbIe PyHKLMN."”

“"Ho akTopbl Nnog4ar0TcA KOMMOHOBKE B TAKOM Xe CMbIC/Ie, B KAKOM NOAAAETCH
KOMMOHOBKe yesioBeyeckoe obuiectso.”

Ponana KyH (Akka Tech Lead)
http://tinyurl.com/AkkaStreamsNdc3



http://tinyurl.com/AkkaStreamsNdc3

Juser/b/1

Juser/c

Juser/b/2



Penvsauunsa knacca aktopa Ha C#

public class SampleActor : ReceiveActor

{
public SampleActor()

Idle();
}

protected override void PreStart() { /* ... */ }

private void Idle()

{
Receive<Job>(job => /* ... */);
}
private void Working()
{
Receive<Cancel>(job => /* ... */);
}

}



Y10 ecaint 6bl Mbl MO/ ONUCBIBATH
npoueccbl 06paboTkm AaHHbIX
Ha boaee BbICOKOM ypoBHe?



Kak B LINQ...

var results = db.Companies
(db.People,
c => c.CompanylID,
p => p.PersonlD,
(¢, p) =>new { ¢, p })
(z => z.c.Created >= fromDate)
(z => z.c.Created)
(z => z.p)
OF



. N cepmmn GYHKLMOHANbHbIX TPAHCPOpMaL MM

pageUrl
|> fun s -> Regex.Replace(s, "[*A-Za-z’]", " ")
|> fun s -> Regex.Split(s, " +"
|> Set.
|> Set. (fun word -> not (Spellcheck word))
|> Set. (fun word -> " %s" word)

Source: https://lorgonblog.wordpress.com/2008/03/30/pipelining-in-f/



https://lorgonblog.wordpress.com/2008/03/30/pipelining-in-f/

Kak HacyeT Takoro?

val in = Source(1l to 10)

val out = Sink.

val bcast = builder. (Broadcast[Int](2))
val merge = builder. (Merge[Int](2))

val f1,f2,f3,f4 = Flow[Int]. (_ + 10)

source ~> f1 ~> bcast ~> f2 ~> merge ~> f3 ~> sink
bcast ~> f4 ~> merge ~>

NcTouHuk: http://doc.akka.io/docs/akka/2.4/scala/stream/stream-graphs.html



http://doc.akka.io/docs/akka/2.4/scala/stream/stream-graphs.html

/laBanTe pasyummcs
NMcaTb KOA onpeaeneHuns
OTAE/IbHbIX aKTOPOB



... BblyYMM BMECTO 3TOr0
MPUMUTUBBI KOMMOHOBKM
BbICOKOIO YPOBHS



...KOTOpble BHYTpU cebs
CO34aA4YT U COEAMNHAT
Tpebyemble aKkTOpbI



[pumep Ha C#

var runnable =
Source
.From(Enumerable.Range(1, 1000))
.Via(Flow.Create<int>().Select(x => x * 2)
.To(Sink.ForEach<int>(x => Console.Write(x.ToString));



[padunueckmm DSL Ha C#

var graph = GraphDsl.Create(builder =>

{

})s

var bcast = builder. (new Broadcast<int>(2));

var merge = builder. (new Merge<int, int>(2));

var count = Flow. (new Func<int, int>(x => 1));
var sum = Flow. <int>(). ((x, y) => X +Yy);

builder. (bcast. (0)).To(merge.1n(0));
builder. (bcast. (1)). (count). (sum).To(merge.In(1));

return new FlowShape<int, int>(bcast.In, merge.Out);



OT Reactive Streams
K Akka Streams



YT10 Takoe Reactive Streams?

* lHuvaTnBa BblIpaboTkM CTaHAAPTa aCUHXPOHHOM 06paboTKM NOTOKOB AAHHbIX

* OnpegensieT MMHUMabHbIV HAbOP MHTepPEenCcoB, METOA0B 1 MPOTOKOJIOB,
OMNMCbIBaOLLME HEOOXOAMMbIE ONEPALLUM U CYLLHOCTU A5 AOCTUMXKEHUA LeNn —
aCMHXPOHOM 06paboTKM AaHHbIX B peasibHOM BpeMeHU C HebAoKMPY oW UM
obpaTHbIM gaBneHunem (back pressure)

* /lonyckaeT pa3/iMyHble peann3saymm, UCNOb3yIoLMe Pa3INYHbIE A3bIKU
NPOrpaMMMPOBAHMS



Reactive Streams no3ssonasaeT

* ObpabaTbiBaTh NOTEHLMANBHO HEOTPAHNYEHHOE KOJIMYECTBO 3/IEMEHTOB
* ...BMOC/eA0BaTENbHOCTH

* ACUHXPOHHO nepesaBaTb 3/IeMEeHTbl MeXAY KOMMOHEHTaMMU

* ...C HebnokmpyloWwMm 06paTHbIM AaBaeHUEM

* http://www.reactive-streams.org/
* https://github.com/reactive-streams/



http://www.reactive-streams.org/
https://github.com/reactive-streams/reactive-streams-jvm

MHunumatopsbl Reactive Streams

NETFLIX Pivotal

"ORACLE" Ekwitter¥
Lightbend & redhat



KomnoHeHTbl Reactive Streams API

* Publisher

e Subscriber

* Subscription
* Processor

* Cneynodunkaumsa Reactive Streams He npegHa3HayeHa A4/151 MICNOJIb30BAHNA Kak
API pa3paboTumkoB NpnaoxeHnn



NHTepdencol Reactive Streams

public interface IPublisher<out T>

{
void Subscribe(ISubscriber<T> subscriber);
}
public interface ISubscriber<in T>
{

void OnSubscribe(ISubscripion subscription);
void OnNext(T element);

void OnError(Exception cause);

void OnComplete();



NHTepdencol Reactive Streams

public interface ISubscription

{
void Request(long n);

void Cancel();

}

public interface IProcessor<in T1, out T2>
: ISubscriber<T1>, IPublisher<T2>
{

}



AnnHamunyeckmm push/pull B Reactive Streams

* Reactive Streams kombuHupytoT mogenm push m pull gna nogaepxkm
Pa3/INYHbIX CLeHapueB BbICTPOAENCTBUS

* Tonbko “push” Hebe3onaceH ans MeaneHHbIX NOTpebuTenen AaHHbIX
* Tonbko “pull” HeappekTMBEH ANST MeANEHHbIX MYBNMKATOPOB AAHHbIX
* PelweHune: AnHaMmn4yeckas aganTaums



Producer
-Consumer
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https://data-artisans.com/blog/how-flink-handles-backpressure

CrpouTenbHble 6n0kum Akka Streams

cTouyHuk (Source)

Craamns 06paboTku C 04HUM BbIXOAOM



CrpouTenbHble 6n0kum Akka Streams

Crok (Sink)

Craaus 06paboTku C 0g4HUM BXOL,0M



CrpouTenbHble 6n0kum Akka Streams

[TponyckHom nyHKT (Flow)

Craauns 06paboTku C 0g4HUM BXOAOM U O4HUM BbIXOLO0M



CrpouTenbHble 6n0kum Akka Streams

[pad (Graph)

Cragus 06paboTkm, NOCTpOEeHHanA n3
MCTOYHMKOB, MPOMYCKHbIX MYHKTOB U CTOKOB



CrpouTenbHble 6n0kum Akka Streams

3anyckaemMbin rpad
(Runnable Graph)

Craaus obpaboTkm 6e3 BXOA0B 1 BbIXOZ,0B
(3aKpbITbIY KOHTYP, FOTOBbIV K 3aMyCKY)



BcTpoeHHble nctouHnku (HasBaHusa cornacHo Akka.NET)

* FromEnumerator * ActorPublisher

* From * ActorRef

* Single e Combine

* Repeat * UnfoldResource
* Cycle * Queue

* Tick * AsSubscriber

* FromTask * FromPublisher

* Unfold * ZipN

* UnfoldAsync * ZipWithN

* Empty * FromInputStream
* Maybe * AsOutputStream

* Failed * FromFile



BcTpoeHHble CTOKM

* First

* FirstOrDefault
* Last

* LastOrDefault
* Ignore
 Cancelled

* Seq

 Foreach
 ForeachParallel
* OnComplete

* Aggregate

* Sum

* Combine
» ActorRef
* ActorRefWithAck
* ActorSubscriber
* AsPublisher

* FromSubscriber

* FromOutputStream

* AslnputStream
* ToFile



BCTpoeHHble NponyCcKHble NYHKThI

* Select

* SelectMany

* Where

* Collect

* Grouped
* Sliding

* Scan

* Aggregate
* Skip

* SkipWhile
* Take

* TakeWhile
* Recover

* RecoverWith

StatefulSelectMany

Detach

Throttle
SelectAsync
SelectAsyncUnordered
TakeWithin
SkipWithin
GroupedWithin
InitialDelay

Delay

Conflate
ConflateWithSeed
Batch
BatchWeighted
Expand

Buffer

PrefixAndTail
GroupBy

SplitWhen
SplitAfter
ConcatMany
MergeMany
InitialTimeout
CompletionTimeout
IdleTimeout
BackpressureTimeout
KeepAlive
InitialDelay

Merge

MergeSorted

Zip

ZipWith
ZipWithIndex
Concat
Prepend
OrElse
Interleave
Unzip
UnzipWith
Broadcast
Balance
WatchTermination
Monitor

InitialTimeout



MaTtepuanmsauma NnoTOKOB

* /leknapayms NOTOKA ABASIETCA €ro UCMONHUTE/IbHBIM NJIAaHOM
* /IcnonHeHMe HauMHaeTCs C MaTepuann3aLmm NnoToka
* MaTepurann3oBbIBaTbCA MOTYT TOJIbKO 3anyckaemble rpadbl

* HeckonbKo CTagnin NOTOKa MOFYT 6bITb MPY MaTePUANN3ALMN UCMONTHATLCS
OAHMM akTOopomMm (operator fusion) — Akka Streams 2.0

* [IponyCKHble MYHKTbI, KaK MPaBWJI0, COXPAHAIOT oYepesHOCTb 06paboTkm
3/1eMEHTOB



CpasHuTe ¢ LINQ-BbIpaxeHuamu

var results = db.Companies
(db.People,
c => c.CompanylID,
p => p.PersonlD,
(¢, p) =>new { ¢, p })
(z => z.c.Created >= fromDate)
(z => z.c.Created)
(z => z.p)
OF



MaTtepuranmsauymsa notoka

var runnable =
Source
(Enumerable. (1, 1000))
(Flow. <int>(). (x => x * 2)
(Sink. <int>(x => Console. (x. ));



MaTtepuranmsauymsa notoka

var runnable =

Source
(Enumerable. (1, 1000))
(Flow. <int>(). (x => x * 2)
(Sink. <int>(x => Console. (Xx. ));
var system = ActorSystem. ("MyActorSystem");
using (var materializer = ActorMaterializer. (system))

{
}

await runnable. (materializer);



MaTepuannsoBaHHble 3HaYEeHUSA

var output = new List<int>();

var sourcel = Source. (Enumerable. (1, 1000));
var sinkl = Sink. <int>(output. );
IRunnableGraph<NotUsed> runnablel = sourcel.To(sinkl);
var source2 = Source. (Enumerable. (1, 1000));

var sink2 = Sink.Sum<int>((x,y) => X + y);
IRunnableGraph<Task<int>> runnable2 =

source2. (sink2, Keep.Right);



[epeaaya gaHHbix U3 notokoB Akka Streams

* BcTpoeHHble CTagnm UCTOYHUKOB COAEPXAT LUMPOKMIN CMEKTP PEAKTUBHbIX
MOTOKOB AAHHbIX

* Source.FromEnumerator n Source.From no3BoAastOT nepesaBaTtb AaHHble 13 t0boro
MCTOYHMKA, peanmsytowwero IEnumerable

* Unfold n UnfoldAsync popmupytoT pe3ynbTaTbl BbIMMCAEHNN GYHKLUW NPU YCI0BUM
BO3BpaTa et0 HeHY/1eBbIX 3HAaYEeHWUM

* FromInputStream npeobpa3osbiBaeT Stream
* FromFile obpawaeT B peakTMBHbIV NOTOK CoAep>KMMoe dpanna
* ActorPublisher npeobpa3oBbiBaeT coobuieHns akTopa

* Akka Persistence Query popmunpyet notok cogepxxmmoro Akka Event Journal

* [Nonb3ymtecb koHHekTopamu Alpakka (6oabLioe Yncno KOHHEKTOPOB A5
Scala, Heckonbko Ansa.NET)



KoHHekTopbl Alpakka (Scala/JVM)

* AMQP

* AWS (DynamoDB, Lambda, S3, SNS, SQS)
* Azure Storage Queue
* Cassandra

*FTP

*TCP

* Kafka

* Google Cloud Pub/Sub
* Hbase

* IMS

* Others



KoHHekTopbl Alpakka (.NET)

e Azure

* Storage Quevue
* EventHub
* ServiceBus

* SignalR

e Text
* CSV
* XML

* AMQP (B npouecce pa3paboTtkm)
* Kafka (B npouecce paspaboTtku)

' Bartosz SypytkowskKi

Akka.Streams have supported it for a while
atm ;) github.com/akkadotnet/Alp...

David Fowler

netcore #signalr



AnbTtepHaTtumsbl (RX, TPL DataFlow, Orleans Streams, ...)

* Hanbonee 6amnskmm k Akka Streams no pyHkumoHany sensetca Task Parallel
DataFlow (TPL DataFlow nau TDF)

* TPL DataFlow coaep>XuT aHaiorMyHble NPUMUTUBBI A1 KOMNOHOBKM MOTOKOB
A, aHHbIX, Tak Xe KaK 1 cpeacTBa bypepursaymm n orpaHnYeHmnss NpomnyCcKHOM
cnocobHocTm (BoundedCapacity, MaxMessagePerTask)

* Orleans Streams opraHMYHO AOMO/IHAIOT BUPTYasibHble akTOpbl Microsoft
Orleans ¢yHKLMOHANOM NOTOKOB AAHHbIX



[1pnmep peannsaumnm
[ToTOK >XXypHana cobbITnm
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[MaHenb Tekywmx onepaymnm

* [MaHenb Kibana otobpaxaeT gaHHble nHAekca Elasticsearch

* IHAeKC YHMUYTOXAETCA 1 CO34aeTCs 3aHOBO NpU NepecMoTpe CTPYKTYPbI
A aHHbIX

* IHAEKC NOMOJIHAETCS COAEPXKMMbIM XypHana cobbiTuu (event journal) Akka
* XKypHan cobbiTnin xpaHmTtca 6ase aaHHbix Microsoft SQL Server

* I paHee coxpaHeHHble cObbITUSA, M COOBITUS peasibHOro BpeMEHU AO/IKHbI
oTbpaXkaTbCa Ha NAHeNN TeKyLWMX onepaLum



Cxema xypHana cobbitnmm Akka ana Microsoft SQL Server

CREATE TABLE EventJournal (
Ordering BIGINT IDENTITY(1,1) PRIMARY KEY NOT NULL,
PersistenceID NVARCHAR(255) NOT NULL,
SequenceNr BIGINT NOT NULL,
Timestamp BIGINT NOT NULL,
IsDeleted BIT NOT NULL,
Manifest NVARCHAR(500) NOT NULL,
Payload VARBINARY(MAX) NOT NULL,
Tags NVARCHAR(100) NULL
CONSTRAINT QU _EventJournal UNIQUE (PersistenceID, SequenceNr)



Actor system

Persistent actors
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Actor system

Persistent actors

Dashbo / prod e Events.
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BcTpoeHHble 3anpockl (persistence queries)

* AllPersistencelds

* CurrentPersistencelds

* EventsByPersistenceld

* CurrentEventsByPersistenceld
* EventsByTag

* CurrentEventsByTag



Peannsaumsa nonosHeHUS MHAEKCa Ha F#

let
let

let
let
let

let

system = mailbox.Context.System

queries = PersistenceQuery.Get(system)
.ReadJournalFor<SqlReadJournal>(SqlReadJournal.Identifier)
mat = ActorMaterializer.Create(system)

offset = getCurrentOffset client config

ks = KillSwitches.Shared "persistence-elastic”

task =

queries.EventsByTag(PersistenceUtils.anyEventTag, offset)
.Select(fun e -> ElasticTypes.EventEnvelope.FromAkka e)
.GroupedWithin(config.BatchSize, config.BatchTimeout)
.Via(ks.Flow())
.RunForeach((fun batch -> processItems client batch), mat)
.ContinueWith(handleStreamError mailbox,

TaskContinuationOptions.OnlyOnFaulted)
|> Async.AwaitTaskVoid



[1pnmep peannsaumnm
PeakTMBHbIe TBUTHI



PeakTuBHbIE TBUTDI

* Kak Akka (Scala/JVM), Tak n Akka.NET npeanaratotT npumepbl peaansaumm
noToka TBUTOB Twitter

* [lpumep Akka.NET ocHoBaH Ha Tweetinvi (https://github.com/linvi/tweetinvi)

* Tweetinvi onpegensieT HeECKO/IbKO MOTOKOB A/14 BblAa4u AaHHbIX Twitter, HO He
nogaepxvBaeT Reactive Streams
* |[FilteredStream
* ISampleStream
* [TrackedStream
* [TweetStream
* |[UserStream

* Reactive Tweets ncnosb3yet BCTPOEHHbIN NpuMUTUB Source.ActorRef gas
nepecbiIKM 31eMeHTOB M3 NoToka Tweetinvi B uctouHmnk Akka Stream



https://github.com/linvi/tweetinvi




3akatoumTeIbHble COObpaXxKeHus

Server-bound




Cnacunbo!

* KoHCynbTaHT B HOpBeXckou komnaHum Miles

* SnekTpoHHas noyTa: vagif.abilov@gmail.com

* Twitter: @ooobject

* GitHub: object

* Baor: http://vagifabilov.wordpress.com/

* Kog, pemo: https://github.com/object/AkkaStreamsDemo



https://github.com/object/AkkaStreamsDemo

