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[Tpnmep npeobpazoBaHmst NOTOKA JAHHbIX




[1lpoxoxaeHne aaHHbIX B reactive streams

publisher processor subscriber




Back-pressure B reactive streams
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Back-pressure B reactive streams
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Back-pressure B reactive streams

publisher subscriber




Back-pressure B reactive streams

publisher OnComplete() subscriber
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AKTOpHasa moaenb
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coobuweHue
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MacwTtabnpoBaHne akTopoB

@
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MacwTtabnpoBaHne akTopoB
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Mlepapxusa akTopoB
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[TlpoxoxaeHne aaHHbIX B reactive streams

publisher processor subscriber
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Akka.net streams
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OCHOBHble BNOKM NOCTPOEHUSA

source sink
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[Tpmep nocTpoeHus rpadpa

new List<int> {1, 4, 10};

var source
var graph =
Source.From(source)
.Select(x => x + 2)
Select(¥ => x X2 == 0)
Selectix =» $"Iest {x}")
.To(Sink.LastOrDefault<string>());
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MaTepunanmnsauyms 3Ha4eHnM

=
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[locTpoeHne nannnanHa

source

let seqTest n =
Seq.init (n + 1) id
> Seqg.map int64
> Seg.map ((+) 1L)
> Seq.sum
|




[TlocTpoeHune nannnanHa Yyeped GraphDSL

= GraphDsl.Create( buildBlock: builder =>

{
var broadcast = builder.Add(new Broadcast<int>( outputPorts: 2));
var merge = builder.Add(new Merge<string>( inputPorts: 2));

builder.From(Source.Empty<int>()).To(broadcast.In);

builder.From( outlet: broadcast.Out( n: ©))
.Via(Flow.Create<int>().Select(x => x.ToString()))
.To( inlet: merge.In( n: ©));

builder.From( outlet: broadcast.Out( n: 1))
.Via(Flow.Create<int>().Select(x => x * 2))
.Via(Flow.Create<int>().Select(x => x.ToString()))
.To( inlet: merge.In( n: 1));

builder.From(merge.Out).To(Sink.ForEach<string>(Console.WriteLine));

return ClosedShape.Instance;
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In Ports

CTpyKTypa rpada

|Graph

Out Ports
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[TlocTpoeHune nannnanHa Yyeped GraphDSL

= GraphDsl.Create( buildBlock: builder =>

{
var broadcast = builder.Add(new Broadcast<int>( outputPorts: 2));
var merge = builder.Add(new Merge<string>( inputPorts: 2));

builder.From(Source.Empty<int>()).To(broadcast.In);

builder.From( outlet: broadcast.Out( n: ©))
.Via(Flow.Create<int>().Select(x => x.ToString()))
.To( inlet: merge.In( n: ©));

builder.From( outlet: broadcast.Out( n: 1))
.Via(Flow.Create<int>().Select(x => x * 2))
.Via(Flow.Create<int>().Select(x => x.ToString()))
.To( inlet: merge.In( n: 1));

builder.From(merge.Out).To(Sink.ForEach<string>(Console.WriteLine));

return ClosedShape.Instance;
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[TlocTpoeHune nannnanHa Yyeped GraphDSL

var source = Source.Empty<int>();
var sink = Sink.Ignore<string>();

= GraphDsl.Create(

s

source, sink,
combineMaterializers: (s, d) => (s, d),
buildBlock: (builder, src, dst) =>

var broadcast = builder.Add(new Broadcast<int>( outputPorts: 2));
var merge = builder.Add(new Merge<string>( inputPorts: 2));

builder.From(src).To(broadcast.In);

builder.From( outlet: broadcast.Out( n: ©)).Via(Flow.Create<int>().Select(x => x.ToString()))
.To( inlet: merge.In( n: ©));

builder.From( outlet: broadcast.Out( n: 1)).Via(Flow.Create<int>().Select(x => x * 2))
.Via(Flow.Create<int>().Select(x => x.ToString()))
.To( inlet: merge.In( n: 1));

builder.From(merge.Out).To(dst);

return ClosedShape.Instance;
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PaboTa rpada

IMaterializer

TyT npoucxogut

Pesynbrar
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NCTOYHUKN
FromEnumerator
Single
Repeat
Cycle
Tick
FromTask
Empty
Maybe
Failed
Lazily
ActorPublisher
ActorRefUnfoldResource

Queue

Buabl 3Tanos

Flow

Select
SelectAsync

SelectAsyncUnordered
GroupedWithin
Balance
Merge
Log

MX O4€Hb MHOTIO

First
FirstOrDefault
Last
LasrOrDefault
Ignore
Cancelled
Seq
Foreach
ForeachParallel
OnComplete
AggregateActorRef
ActorRefWithAck

ActorSubscriber
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TBD. TBD everywhere

/// <summary>
2 AY TBD
/// </summary>

/// <param name="isFuzzingMode'">TBD</param>

/// <returns>TBD</returns>

public ActorMaterializerSettings WithFuzzingMode (bool isFuzzingMode)

{

return new ActorMaterializerSettings (InitialInputBufferSize, Maxl
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Xopollee, HO NpuBaTHOE onMcaHue
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[ocTynHble HaCcTPOWKN MaTepuanmsaumnm

private const int DefaultlMaxFixedbufferSize = 1000;
/// <summary>TBD</summary>

public readonly int InitialInputBufferSize;

/// <summary>TBD</summary>

public readonly int MaxInputBufferSize;

/// <summary>TBD</summary>

public readonly string Dispatcher;

/// <summary>TBD</summary>

public readonly Akka.Streams.Supervision.Decider SupervisionDecider;
/// <summary>TBD</summary>

public readonly StreamSubscriptionTimeoutSettings SubscriptionTimeoutSettings;
/// <summary>TBD</summary>

public readonly bool IsDebuglogging;

/// <summary>TBD</summary>

public readonly int OutputBurstlimit;

/// <summary>TBD</summary>

public readonly bool IsFuzzingMode;

/// <summary>TBD</summary>

public readonly bool IsAutoFusing;

/// <summary>TBD</summary>

public readonly int MaxFixedBufferSize;

/// <summary>TBD</summary>

public readonly int SyncProcessinglimit;




WcTovnuk: domnem «Ckpunad Ha kpbiwey» (1971)
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Kak npoucxoant matepumanusauus

module
1 Graphlnterpreter -

Connection Connection Connection

3 @ e

~

- /
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[Touemy SelectAsync - Unordered?

var task = _stage._mapFunc(Grab(_stage.In));
var holder = new Holder<TOut>(NotYetThere, _taskCallback);
_buffer.Enqueue(holder);

// We dispatch the task if it's ready to optimize away
// scheduling it to an execution context
if (task.IsCompleted)

{
holder.SetElement(Result.FromTask(task));
HolderCompleted(holder);

}

else

task.ContinueWith(t => holder.Invoke(Result.FromTask(t)),
TaskContinuationOptions.ExecuteSynchronously);
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[Touemy SelectAsync - Unordered?

var task = _stage._mapFunc(Grab(_stage.In));
_inFlight++;

if (task.IsCompleted)
TaskCompleted(Result.FromTask(task));
else
task.ContinueWith(
t => _taskCallback(Result.FromTask(t)),
TaskContinuationOptions.ExecuteSynchronously);
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Jlorn B akka.net

—{ Log() Flow ans nornposaHmne npoxoaaLLmx J

—[ Jloru coctosAHUA paboTatoLlero akTopa J
—{ Jlorn matepuanusaumnm J
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[TapameTp Anga normpoBaHUS

namespace Akka.Streams.Implementation
{
/// <summary>
/// INTERNAL API
/// </summary>
[InternalApi]
public abstract class MaterializerSession
{
/// <summary>
/// TBD
/// </summary>
public static readonly bool IsDebug;
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[Ipmep BbIBOOAUMBbIX JIOrOB

beginning materialization of

CompositeModule [1563714%08x]

Name:

Modules:
enumerableSource
53046438 copy of GraphStage(Select) [22022881%08x]
30850230 copy of GraphStage(Log) [47344677%08x]
764241 copy of GraphStage(Log) [14292056%08x]
66661912 copy of GraphStage(Akka.Streams.Implementation.Fusing.Buffer 1[System.Int32]) [9340859%08x]
40098280 copy of GraphStage(Log) [62666951%08x]
56542610 copy of GraphStage(Select) [15246445%08x]
31131810 copy of GraphStage(Akka.Streams.Dsl.RestartWithBackoffFlow™ 3[System.Int32,System.Int32,Akka.NotUsed]) [63741013%08x]
3726363 copy of GraphStage(Select) [9359138%08x]
15932216 copy of GraphStage(Akka.Streams.Implementation.Fusing.SelectAsync™ 2[System.Int32,System.Int32]) [63708843%08x]
26563115 copy of GraphStage(IgnoreSink) [7525443%08x]

Downstreams:
Select.out -> RestartWithBackoffFlow.in
Select.out -> Log™1.in
Log™1l.out -> Select.in
Select.out -> SelectAsync.in
Log 1l.out -> Log™1.in
RestartWithBackoffFlow.out -> Select.in
StatefulSelectMany.out -> Select.in
SelectAsync.out -> Ignore.in
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MwuHycel FilelO

Bo3spaT IOResult }

He naeTt HacTpOMKY BO3MOXHOCTU
paboTbl c panoBOUN cUCTEMOM

NI

PaboTaeT TonbKo c ByteString }
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3anuck B dpann vepes FilelO
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3anuck B dpann vepes FilelO

3ayem?



[ncnetyepsbl B akka.net

ThreadPoolDispatcher
TaskDispatcher
PinnedDispatcher

ForklJoinDispatcher

SynchronizedDispatcher
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TecTupoBaHue - 3TO XOPOLLO.
TecTnpoBaHue - 3TO HAOEXHO

U <Active branches> |+

@ Tests failed: 94 (71 new), passed: 4197, ignored: 33, muted: 48; Build chain finished (success: 12, failed....

@ Tests failed: 105 (100 new), passed: 1, muted: 3; Build chain finished (success: 1, failed: 11)

@ Tests failed: 51 (2 new), passed: 43, ignored: 3, muted: 33; Build chain finished (success: 5, failed: 14)

@ Tests failed: 477 (262 new), passed: 3844, ignored: 9, muted: 40; Build chain finished (success: 10, faile...

@ Tests failed: 10 (10 new), passed: 89, muted: 1; Build chain finished (success: 10, failed: 2)

Pending (61)
Changes (12)
Pending (100+)

No changes

Changes (6)

Changes (63)

Pending (100+)

No changes

21 hours ago (1h:51m)

12 days ago (22m:45s)

one minute ago (2h:43m)

10 minutes ago (4h:27m)

2 months ago (2h:10m)

Run

Run

Run

Run

Run
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Tpn nogxoaa K TeCTUPOBAHUIO

MoKunpoBaHue

Ncnonb3osaHue Akka.TestKit

Ncnonb3oBaHUe
Akka.Streams.Testkit

A




Peanunsyemas 3agaya. Cxema OaHHbIX

[N

Database
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Peanunsyemas 3agaya. Cxema OaHHbIX

Rabbit

o @ e

Database

3o
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[padh npoxoxaeHna gaHHbIX

Source GetTransaction GetDto Convert GetLine
Getld GetDto Convert GetLine | Destination

* © 0 0 ©

GetDto Convert GetLine

o 0 O
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[TpobnemHble MecTa

Source GetTransaction GetDto Convert GetlLine

o O o O O

Getlid GetDto Convert GetLine | Destination

* © 0 o ©

GetDto Convert GetLine

o 0 o
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[locTpoeHne Yyepes balance n merge

var balance = builder.Add(new Balance<int>(maxDegreeOfParallelism));
var merge = builder.Add(new Merge<int>(maxDegreeOfParallelism));

for (var 1 = ©; 1 < maxDegreeOfParallelism; i++)

{
var flow = GetTransactionFlow();
builder.From( outlet: balance.Out(1i))
.Via(flow)
.To( inlet: merge.In(i));
}

return new FlowShape<int, int>(balance.In, merge.Out);
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public Logic(FileSink sink) : base(sink.Shape)

{
_writer = new StreamiWriter(File.OpenWrite(sink.FilePath)) {AutoFlush = sink.AutoFlush};

_sink = sink;
i
public override void PreStart() => Pu11(_sink.In)ﬂ

public override void PostStop()

{
_writer?.Dispose();
base.PostStop();

b

public override void OnPush()

{
var element = Grab(_sink.In);
_writer.WritelLine(element);
Pull(_sink.In);

b

public override void OnUpstreamFinish()

{
_promise.TrySetResult(true);
CompleteStage();

b
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Rx.NET:

CUHXPOHHbI
- TpebyeT HanncaHma BONbLUIOro KONMYecTBa Koaa
- HeT 60nbLworo KonnyecTsa BCTPOEHHbLIX MHTErpaunm N1 npoMeXXyTOYHbIX

Anoror

I TUINULY

Orleans Streams:

/- PeanuayeT api reactive streams I
- [Moxoxu Ha Rx.NET
- Yactb Orleans
- [No3BonAT ANHAMMUYECKM MEHATBL NMOTOK

\_ - ACUHXPOHHbI -

TPL.DataFlow:

[Mo3BONSAT CTPOUTL KOHBENEPLI ANnst 00paboTku

ACUHXPOHHBI
[MpeanaratoT MeHbLLE BapMaHTOB yrpaBreHns NOTOKOM




Akka.net streams:

- MHoro rotoBbix 6/10K0B;

- JocTtaTo4Ho cTabunbHo
paboTaeT;

- Kog 6onee dyHKUMOHANbHBIN;
- J1erko BHOCUTb U3MEHEHMUS;

- O4eHb BbICOKan CKOPOCTb
pa3paboTky;

= BVI3ya]'M3aLl,VIFI npoxXoXxaeHuA
AaHHDbIX.

- MMnoxoe onucaHue ny6ANYHbIX
MeTOo0B;

- Mano onucaHus B UHTEPHETE;
- HeontmanbHbIM KoA;

- Ectb nopor sexoaa.
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[Tpnmep Mogenu NpoxoXaeHna gaHHbIX
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[Tpnmep Mogenu NpoxoXaeHna gaHHbIX

m Jleracu Kkof, 0 KOTOPOM
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1)

2)

3)

[Tone3Hble CCbINKU

HokymeHTauma akka.net:

- https://getakka.net/articles/streams/introduction.html

PaclundpoBka goknaga:

- https://habr.com/ru/company/jugru/bloag/418639/

NcxooHnkn akka.net streams:

- https://qgithub.com/akkadotnet/akka.net/tree/dev/src/core/Akka.Streams

@ zhitkon@gmail.com

@ @cdcvmm
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