O630p OBUOBANOTEKRU
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TPL Dataflow — 4yto 3TO 1 ANnA yero?

* 310 bubAnoTeKa, pasdpabatbiBaemana Microsoft, pacnpocTtpaHsaemas
yepe3 NuGet

* TPL Dataflow nomoraet noBbICUTb NPOMN3BOANTENBHOCTb U
YCTOMYMBOCTb HArPYyHKEHHbIX NapaaienbHbIX NPUIOKEHUN

e TPL Dataflow saBnaetca peanmsauymnen “mogenm aktopos”

¢ ,ﬂ,aHHbIVI noaxon, oCHOBaH Ha NOCTPOEHUU BbIMNUCITINTE/IBHOTO

KOHBenepa, COCTOALWEro U3 BbIMUCIUTENbHbLIX 6N10KOB, paboTatoLmnx
napansiienbHO U HE3aBUCUMO APYr OT Apyra

* B3anmopencreme nponcxoanT NyTém nepeaadym aCUHXPOHHbIX
coobLeHnmn mexay bnokamm



Moaenb akTopos

3TO maTemaTM4eckaa Moae b NapannesibHblX BbIYUCAEHUNIN B KOTOPOM
aKTOp ABNSAETCA BbIYNCAUTENBbHOM CYLLHOCTbIO. AKTOP MOMKET:

* NPMHUMATb COODLLEHNA OT APYINX aKTOPOB

* OTNPaBUTb COOOLEHUSA APYTMM aKTOpPaM

* CO34aTb HOBblEe aKTOPbI

* BbIMO/IHUTb KaKyto-nnbo npucyLLyto aktopy paboty
* MMETb COCTOAHME

AKTOpam NpuUcywmm BHYTPEHHUN Napanienmsm
AKTOpb! “U3onmpoBaHbl” Apyr oT Apyra

AKTOpbI B3aMMOAENCTBYIOT APYr C APYrom nyTém obmeHa
ACUHXPOHHbIMM COOOLLIEHNAMM



RapTUHKa U3 MHTEpPHEeTa



[1lporpammHas moaesib

ba3soBas cywHocTb — 610K dataflow (dataflow block)

Ectb Tpn Bnaa 610K0B:

* baoku nctoyHukm (source blocks) — 4ENCTBYIOT KaK UCTOYHUKM
OAaHHbIX — U3 HNX MOXXHO YNTaTb

* baoku NnpuémHunkm (target blocks) — aemncTeytoT Kak NPUEMHUKMU
NAHHbIX — B HUX MOHO NMCaTb

* bhoku “pacnpoctpaHutenn” (propagator blocks) — nencreytoT Kak
OlHOBPEMEHHO NUCTOYHUKU N MPUEMHUKU JaHHbIX — U3/B HUX MOMKHO

U4YUNTATb, U NMNCATb



[narpamma MHTEpPencos

© Complete

A& Completion

@ ReserveMessage

@ OfferMessage

® ConsumeMessage

@ ReleaseReservation




3anucb U YTeHune coobweHun ns 6noka Dataflow

BAoKM NnpeaocTaBnAoT Pa3/InyHble CNOCODObI 3aNUCKU U YTEHNA COODOLLLEHNI
[leMHCTpaLua aCUHXPOHHOM 3anNUCKU/UYTEHUS:

var bufferBlock = new BufferBlock<int>();

// Send messages to the block asynchronously.
for (var i = 0; 1 < 3; ++1i)
{

await bufferBlock.SendAsync(i);

}

// Asynchronously receive the messages back from the block.
for (var 1 = 0; i < 3; ++1)
{

Console.WriteLine(await bufferBlock.ReceiveAsync());

¥

/* Output:
0
1
2 */



CBA3biBaHMe HN10KOB

* BNoKM MOXHO €cBA3bIBaTb, 06pa3ysa KOHBeMepbl Mau rpadbol

* OanH 610K UCTOYHUK MOXKHO CBA3aTb C MHOXecTBOM 6/10KOB
NPUEMHUKOB

* OaMH 610K NPUEMHUK MOXKHO CBA3aTb C MHOXKecTBOM 610KOB
MCTOYHMNKOB

* Ucnonb3yetma meton ISourceBlock<TOutput>.LinkTo

* Metopa LinkTo 4ONOAHUTE/IBHO MOXKET NPUHUMATb NPeanKar,
NO3BO/IAOLWMM GUABTPOBATL COOOLLLEHNSA


https://msdn.microsoft.com/en-us/library/hh462706(v=vs.110).aspx
https://msdn.microsoft.com/en-us/library/hh462706(v=vs.110).aspx

CBs3blBaHMe B6/10KOB - AeMOHCTpaLmA

var bufferBlock = new BufferBlock<int>();
var batchBlock = new BatchBlock<int>(4);
var actionBlock = new ActionBlock<int[]>(values => Console.WritelLine(String.Join(" ", values)));

// Link bufferBlock output to batchBlock input

bufferBlock.LinkTo(batchBlock, new DataflowLinkOptions { PropagateCompletion = true });
// Link batchBlock output to actionBlock input
batchBlock.LinkTo(actionBlock, new DataflowlLinkOptions { PropagateCompletion = true });

for (var i = 0; i < 16; ++i)
{
await bufferBlock.SendAsync(i);

}

// Complete blocks and wait for completion to avoid them to be early collected by GC
bufferBlock.Complete();
await actionBlock.Completion;

/* Output:
0123
4567
8 9 10 11
12 13 14 15 */



[penonpenenéHHble 60K

OHWM penAatca Ha 3 KaTteropum:
* bydepHble 6n0ku (buffering blocks)
* UcnonHuTenbHble 6/10KkM (execution blocks)

* (pynnupytowme 610ku (grouping blocks)



BydepHblie 610KH
(buffering blocks)



BufferBlock<T>

* Peannsyet ouepeap FIFO obuwero Ha3Ha4yeHunA

e CoobweHna moryt NpMxoamnTb U3 MHOMKECTBA MCTOYHMKOB Y YXOAUTb
BO MHOXKECTBO NPUEMHUKOB MNPU 3TOM Kaxaoe coobleHmne nonaaaet

TONbKO B O4AUH NPUEMHUK
* [one3eH ecnu TpebyeTcA rapaHTMPOBAHHAA AOCTaBKa BCeX

coobLeHni B onpeaeneHHbIN NPUEMHUK

L
== |




BroadcastBlock<T>

* [lones3eH, Korga HY*KHO NepeaaTb KaxKaoe cooblieHmne Bcem NPUEMHMKaM

* Tak)Ke noneseH, Korga TpebyeTtcsa nepegaBaTb MHOXECTBO COObLWEHNI
onpeaenéHHOMY NPUEMHUKY U NMPU STOM NMPUEMHUKY BCerga TpebyeTcs
TO/IbKO CamMoe nocaeaHee coobuieHume (T. €. Hac He BOJIHYET NoTepHA
coobweHnmn)

D
D
I




WriteOnceBlock<T>

e ABnsaeTca YacTHbim cnydyaem BroadcastBlock<T>

e OTInYMe COCTOUT B TOM YTO B HErO MOXKHO 3anucaTb BCero oaHo
cooblieHune



AcnonHuTenbHble 610KU
(execution blocks)



ActionBlock<TInput>

* 3T0 6BNOK-NPUEMHUK

* BbINO/IHAET 3aaHHOE AEUCTBME HAA, KaXKAblM NOCTYNAOLWUM
coobuweHmnem

e [lenicTBME MOXKET ObITb:

* CUHXPOHOE —3a4aeTcAa c nomoulbto Action<Tlnput>
* ACMHXPOHOE — 3aA3aéT1ca ¢ nomolbto Func<TInput, Task>

D




TransformBlock<TInput, TOutput>

* ThaHchOpMUPYeET Kaxaoe Bxoasllee cooblieHne B ucxoasllee

coobLleHue BbINOAHAA 3ailaHHOe AecTBue

e lecTBME MOXKET ObIThb:
* CMHXPOHOe —3agaeTca c nomoubio Func<Tlnput, TOutput>
* AaCMHXpPOHOEe — 3aaaéTcAa ¢ nomouwbto Func<TInput, Task<TOutput>>

B
D

H
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TransformManyBlock<TInput, TOutput>

* MMoxoXx Ha TransformBlock

* TpaHCchOpPMUPYET Kaxkaoe BxogsAllee coobuleHne B N0C1e40BaTE/IbHOCTb
NcxoasaLWmMxX coodbLweHn BbiNoAHAA 3alaHHOE AeNCTBUE

e lencTBnE MOXKET ObITb:

* CMHXPOHOE — 3aaaéTca ¢ nomoulbto Func<TInput, IEnumerable<TOutput>>
* ACMHXPOHOE — 3aaaéTca ¢ nomolbto Func<TInput, Task<IEnumerable<TOutput>>>

HE =
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YpoBeHb Nnapannennsma

[To ymon4aHuio Bce NCNosiIHUTeNbHble 6/10KM 06pabaTbIBaAOT TO/IbKO
0AHO cooblleHne ogHOBPEMEHHO

[MloBeageHne NO-yMONYaHUIO MOXKHO M3MEHUTb, 3a4aBaA YPOBEHb
napanaennsma — 31o no3sonsetr obpabaTbiBaTb OAHOBPEMEHHO
MHOKeCTBO coobLueHnewn



[pynnupytowne 610K
(grouping blocks)



BatchBlock<T>

KombuHupyet Bxoasme coobLieHMA B NaKeTbl 3a4aHHOT0 pa3mepa u
OTAQET UX B KAYeCcTBe NCXOoAALWMUX COobLLLEHNI

i
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JoinBlock<T1, T2>, JoinBlock<T1, T2, T3>

CobupaeTt coobueHns us apyx (Mnm TpEx) He3aBUCUMbIX UCTOYHMKOB B
napbl (MAN TPOMKN) U OTAAET UX B KAYeCTBE UCXOAALLUX COODLLLEHNI

~=,
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BatchedlJoinBlock<T1, T2>, BatchedJoinBlock<T1, T2, T3>

AsnseTtca kombuHaumen BatchBlock mn JoinBlock

D




Pexxum “)xagHoctn” (greedy mode)

[pynnupytowme 6,10Kkm moryT paboTaTb B *KaJHOM M He-}KaaHOM
pexxnmax

BatchBlock (4)

Bl =




Pexxum “)xagHoctn” (greedy mode)

* B )XagHOM pexume (NO-yMONYAHUIO) OHM MPUHMMALOT BCE
coobLueHuns

* B He-*kagHOM pexXnume oHM “OTKnaabiBatoT coobuweHua “Ha-notom”
NOKa Ha BXoAae He byaeT 4OCTaTOYHOE KONMYECTBO COOOLLIEHNIN YTOObI

cbopmMmmMpoBaThb BbIXOAHOE cOObLLIEeHne

* 3TO AAET BO3MOXHOCTb OTAATb 3TU coobuweHmna apyrum 6aokam (ecam
TaKOBble MMEOTCA)

MpumeyaHue. NMNonobHOro NnoBeaeHUA TaK-*Ke MOXHO A06UTbCS
yCTaHaBnnBaa ceonctso BoundedCapacity — maKCMmanbHbIN pa3mep
BXoAALlero bypepa coobweHnn — oHO AOCTYNHO AnA Bcex 6/10koB (He
TO/IbKO TPYNMNUPYIOLLLMX)



Co3naHue cobcTBeHHbIX 610K0B

* MoXHO camomy peannsoBaTtb MHTepPencbl ISourceBlock<TOutput>
n/wnu ITargetBlock<TInput>

* Mo*XHo ncnonb3osatb metoq Encapsulate<TIinput, TOutput> KoTopbIN
MHKaMNCcy/MpyeT rotoBbi KOHBeep 610K0B B HOBbIN 610K



[lemo



3aaa4ya

* [To 3a4aHHOM NOMCKOBOMW CTPOKE TEKCTA HAUTKU U30bparxKeHuna ¢
NMOMOLLbIO NMOMCKOBOTO cepBuca (B AAHHOM AeMo ncnonb3lyetca Bing)

e Kaxkpgoe HanaeHHoe nobpaxeHmne obpaboTaTb chneayowmm
obpasom:

* [lo URL-agpecy nsobparxkeHma cpopmmposatb QR-Koa
* MacwTabupoBaTb n3obpaxkeHue, ceepxy Hanoxntb QR-koa n norotmn

* BbiBECTW CNMUCOK PE3YNbTUPYIOLWMX N306parKeHNI



[1lpocTOE NnocnenoBaTe/ibHoOe pelleHune

var images = await Logic.SearchImages(searchString);
if (images.Count != 0)

{

foreach (var imageUrl in images)

{
var sourcelmage = await Logic.DownloadImage(imageUrl);
if (sourcelImage != null)
{

var grImage = await Logic.GenerateQrCode(imageUrl, new Size(150, 150));

var resultImage = await Logic.ProcessImage(sourceImage, gqrImage, new Size(512, 384));
AddImage(resultImage);

}
}
}



Dataflow-pelueHue

Search Text TransformManyBlock URL URL URL
Searchimages — BroadCastBlock

URL URL

ActionBlock

Displaylmage | TransformBlock TransformBlock

enerateQrCode Downloadimage
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TransformBlock Image QR Image

. Processlmage

M JoinBlock




CCbiNKn
e Dataflow (Task Parallel Library) on MSDN
https://msdn.microsoft.com/en-us/library/hh228603.aspx

e TPL Dataflow Tour on Channel 9
http://channel9.msdn.com/posts/TPL-Dataflow-Tour

e Stephen Toub: Inside TPL Dataflow on Channel 9
http://channel9.msdn.com/Shows/Going+Deep/Stephen-Toub-Inside-
TPL-Dataflow

» Actor Model in Wikipedia https://en.wikipedia.org/wiki/Actor model



https://msdn.microsoft.com/en-us/library/hh228603.aspx
https://msdn.microsoft.com/en-us/library/hh228603.aspx
https://msdn.microsoft.com/en-us/library/hh228603.aspx
https://msdn.microsoft.com/en-us/library/hh228603.aspx
http://channel9.msdn.com/posts/TPL-Dataflow-Tour
http://channel9.msdn.com/posts/TPL-Dataflow-Tour
http://channel9.msdn.com/posts/TPL-Dataflow-Tour
http://channel9.msdn.com/posts/TPL-Dataflow-Tour
http://channel9.msdn.com/posts/TPL-Dataflow-Tour
http://channel9.msdn.com/posts/TPL-Dataflow-Tour
http://channel9.msdn.com/Shows/Going+Deep/Stephen-Toub-Inside-TPL-Dataflow
http://channel9.msdn.com/Shows/Going+Deep/Stephen-Toub-Inside-TPL-Dataflow
http://channel9.msdn.com/Shows/Going+Deep/Stephen-Toub-Inside-TPL-Dataflow
http://channel9.msdn.com/Shows/Going+Deep/Stephen-Toub-Inside-TPL-Dataflow
http://channel9.msdn.com/Shows/Going+Deep/Stephen-Toub-Inside-TPL-Dataflow
http://channel9.msdn.com/Shows/Going+Deep/Stephen-Toub-Inside-TPL-Dataflow
http://channel9.msdn.com/Shows/Going+Deep/Stephen-Toub-Inside-TPL-Dataflow
http://channel9.msdn.com/Shows/Going+Deep/Stephen-Toub-Inside-TPL-Dataflow
http://channel9.msdn.com/Shows/Going+Deep/Stephen-Toub-Inside-TPL-Dataflow
http://channel9.msdn.com/Shows/Going+Deep/Stephen-Toub-Inside-TPL-Dataflow
https://en.wikipedia.org/wiki/Actor_model
https://en.wikipedia.org/wiki/Actor_model
https://en.wikipedia.org/wiki/Actor_model

