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KOpoTKO o0 cebe

PaboTato B HopBeKcKom KomnaHuu Miles

IneKTpoHHaA noyTa: vagif.abilov@gmail.com
Twitter: @ooobject

GitHub: object

Bnor: http://vagifabilov.wordpress.com/
CraTtbu: http://www.codeproject.com

MNopaepusato 6ubnmoteky Simple.OData.Client, yyacTtsyto B Apyrmx
OMEeHCOPCHbIX MPOEeKTax
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Norsk Rikskringkasting (HopBekckana BellaTesibHan
KOMMNaHusA)

OcHoBaHa B 1933-m
[lepBaa pagmonepenaya — 1925 rog,
[lepBaa Tenenepepgava — 1960 roa

Bonee mmnnnoHa Tene- n pagnonporpamm B Lbposom
apxmse



Onctpnbyuma meanadanios

Meaunadpanabl NOCTYNAOT N3 PA3/INYHbIX UICTOYHUKOB:

° 3anmncy NPAMbIX TPAHCAALMUMN
° BUAeo, CHATbIE }KYPHa/UCTAaMWN Ha KaMepbl U MOBUIbHbIE TenedoHbI

° [lony4yeHHble N0 KOHTPAKTY OT NpaBoobnagatenei

Meaunadannbl TpaHCKOAMPYIOTCA C Pa3NINUYHbIM KauecTBOM
1A ONTMMAJIbHOro BOCNPOU3BeAeHUS Ha Pa3/INYHbIX

YCTPOMUCTBAX



JloCcTyn K MeaANaKOHTEHTY

[locTyn K MeanaKoHTEHTY NPOU3BOAUTCA HA OCHOBE
BpeMeHU AeNCTBUA NPaB Ha TPAHCAALMIO

Meanadannbl 3aKa4ymBatoTcA B 06/1a4Hble XPaHUAULLLA C
MHPOPMaALIMEN O PETMOHAIbHbIX OTPAHUYEHMNAX
BOCMpOU3BeAEeHUA:

> KopnopaTusHoe (An1a BHYTPEHHEero nosb30BaHUA)

> PermoHanbHoe (TonbKo Ha TepputTopmmn Hopsermm)

° HeorpaHnyeHHoe



Hall NpoeKT

Meanaanctpmnbyrtop
Media Distribution Engine






KaK ¢annbl obpabatbiBanCb paHbLUe?

Cuctema nepsBoro nokoneHua paspaboraHa 8 2010-2012
roaax

HanuncaHa Ha C# B ayxe npuHumunos SOLID
> .NET 4.0

> Oracle Entity Framework provider (Devart dotConnect)
> RabbitMQ
o Rebex FTP

o StructureMap

Hy*HO 6biN10 ee nepenncbiBaTb?



[1.1aH BbICTYM/1IEHUA - moTMBaUmA

oyemy HY*KHO bbls10 nepenuncbiBaTh?

oyemy moaenb aktepoB n Akka.NET?

oyemy F#?




[ 1.1aH BbICTYMN/IEHUA - BblydYeHHblE YPOKM

Akka.NET F# APl n KOHe4YHble aBTOMaATbI

«[oBOpU, He cnpalunBam» o3Ha4vaeT «[0BOPU U CAyLLAN»

KaKk Mbl HAy4nnmncb He 60ATLCA NCKNOUYNTENbHbBIX COCTOAHUM
n nontobunm cynepsamsopbl

Hu SQL, Hn NoSQL: Ha nomoLlb NpmnxXo4AT NepPCUCTEHTHbIE
aKTepbl

MacwTtabupoBaHue akTepos



[11aH BbICTYN/1IE@HWUA - reF#actoring

[Tpumep nepenncbiBaHUA akTepa c C

Ha F




[11aH BbICTYNNIEHWA - 3akntoueHne

AKTepbl —He «cepebpaHbie Nyan»




[Toyemy HYXKHO Dbl/10 NepenmncbIBaTh?

k )
Becouse ol o Tratsitad

HeT, Haw BbIOOP HE Obl ABUKNM HEKAHOHATEABHO
TEXHOJIOTMYECKUM UHTEPECOM






PYHKUMOHANbHbIE N3MEHEHUA

Crapas cuctema bbls1a HanncaHa Noa KOHKPETHOro
obnayHoro npoBangepa, cerogHAa NRK paboTaet c
HECKOIbKMMM NpoBangepamm o0b61a4HbIX XpaHUINLL
NAHHbIX

N3meHeHne npoTtokona panmnoodbmeHa (nepexon c FTP Ha
HTTP)

MonnunHr 6a3 AaHHbIX 3aMEHEH Ha o4yepean coobeHnm



I3MeHeHne NPUHLMNOB AM3aMHa CUCTEMD

OTKa3 OT py4HOro ynpassieHmna notokamu (threads)
OTKa3 oT uameHaemocTtn (mutability) BHyTpeHHUX AaHHbIX
Ctporaa n3onAauna KOMNOHEHT

3ameHa mogenmnposaHuna no npunHumnam OOIT Ha moaenw,
OCHOBaHHble Ha 06paboTKe coobuweHnn (message driven
design)

Ncnonb3oBaHMe PYHKUMOHAbHbIX TPAHCHOPMaLUM



Moaenb akTepoBs 3a TP MUHYTHI

AKTep MOXeT:

[MocbinaTb coobLEeHMA APYTMM aKTEpPam

[MocnepoBatenbHO 06pabaTbiBaTb NONYyYaemMble cOObLLIEHMA
MN3MeHATb CBOE COCTOAHME

Co3paBaTtb 1 HabatoaaTb (supervise) 3a ApyrMmm aktepamm



/system

Juser/b/1 Juser/b/2




/system

Juser/b/1 Juser/b/2




AKTepbl B CPaBHEHUM C TPAAULMOHHbIMU
obbekTamum OOT]

Bbl MOXeTe AaTb BalLMM ObbeKTam YenoBeyeckme MMeHa,
HO 3TO He BAOXHEeT B HUX KU3Hb

ObbeKTbl cebe He NpUHaANEKAT - UMM YNPABAAIOT Apyrue
o0b6beKTbl (310 OOI, He COMM)

BnageoLwmin NOTOKOM BAageeT ynpasaeHUem



AKTepbl B CPaBHEHUM C TPAAULMOHHbIMU
obbekTamum OOT]

AKTEp MOXeT nNpoBecTn 60bLUYIO YAaCTb }KU3HU B I/TyOOKOM
CHe, HO B Nepuoabl NPobyKAeHMA OH U TOZIbKO OH HeceT
MCKNHOYUTENBbHYIO OTBETCTBEHHOCTb 3a YNpaB/eHUEe CBOUM
COCTOSIHUEM

BocnuTaHHble aKTepbl HE MPUCTAIOT K APYrMM aKTepam C
BOMPOCAaMM —OHW PACCbI/IAIOT UM COODLLIEHMA, HA KOTOPbIE
MOX}cem rnocneaoBsaTb OTBET



[Toyemy moaenb aktepoB 1 Akka.NET?

MOXHO chopmyIMpoBaTb KOPOTKOMN PPa30M, KOTOPYIO
Y3HAlOT 3HAKOMbIE C POCCUNCKOU UCTOpUen: «Rapayn yctan»

HeT — py4yHOMY YyrpaBAEHMIO MOTOKaMM

HeT — py4HOMY KOHTPOJIO Haj, COCTOAHMAMM obLlero
0CTyna

[leknapaTUBHOE U3MEHEHME COCTOAHUIN: aKTepPbl KaK
KOHeYHble aBTOMaTbl



[loyemy F#7?

HeT — nameHaembim nepemeHHbIM!

NanomaTtmnueckmnm F# API, aktepbl Kak dyHKUMNN be3
JIOKaNbHbIX NepeMeHHbIX

AKTep B F# moxeT onpeaenAaTbCsa Kak KOHEYHbIM aBTOMAT,
Ka*KJOMY COCTOAHUIO KOTOPOro COOTBETCTBYET GYHKLUA

F# co3paH ansa GyHKUMOHaNAbHbIX TpaHchopmaumm!

MeHbLlue uepemMoHuni, bonblue Nnones3Horo Koaa (U meHblLue
Koaa)



[TpoCcTenwnmM akTep, HanNnMCcaHHbIN Ha F

let myActor (mailbox: Actor<_>) =

let rec loop () = actor {
let! message = mailbox.Receive()
printfn message
return! loop ()

¥

loop ()



Akka.NET F# APl n KOHe4YHble asTOMaTbI

let myActor (mailbox: Actor<_>) =

let rec disconnected () = actor {

let! message = mailbox.Receive()

match message with

| Connect ->
let connection = CreateConnection ()

| return! connected (connection)
->
printfn message
return! disconnected ()

¥

// Tlpooo/keHne Ha chnegywwem cnaunge



Akka.NET F# APl n KOHe4YHble asTOMaTbI

// .. NpoponxeHue

and connected (connection) = actor {

let! message = mailbox.Receive()

match message with

| Disconnect ->
ReleaseConnection (connection)

| return! disonnected ()
->
printfn message
return! connected (connection)

¥

disconnected ()



“foBopun, He cnpalwmBan” o3HavaeT

-~ ))

“roBopun 1 cayLan

EAnHCTBEHHbIM cnocob obmeHa MHbopmaLmen mexay
aKTepamm — Mocbl/IKa coobuweHnmn

CTtaHOapTHbIN meToA nocblKku coobweHuns B Akka — Tell, Ho
nmeetca U metog Ask, oxXmaatowmm oTeeTa

F# APl onpeaensaet onepatopbl <! n <? anaTell n Ask

[TpnocTaHOBKa paboTbl akTepa — cam no cebe naoxoun
NMPU3HAK C TOYKU 3PEHUA PEAKTUBHOIO MPOrpaMmMmMpPOBaAHMNA

Ho 4TO ecnun OoTKIMK BoODOLLE He npunaeT?






HO 3TOro Mano — ecTb elle Koe-4YTo

bbicTpoaencTeme
ASK
NPOCTO

YHKACHO



bbiCTpoAencTBME PA3/IMYHbBIX ONnepaumni

TectoBaa mawuHa: HP Spectre x360i5 2.20 GHz, Windows 10
Bpema B cekyHaax Ha 1 mmnnmnoH onepauunm

NcnonHeHne meTtoaa 6e3 Bo3BpaTa pe3ynbraTa 0.003 (~300M/c)
NcnonHeHne meToaa ¢ BO3BPATOM pe3y/braTa 0.004 (~250M/c)




bbicTpOAENCTBME PA3/IMYHbIX ONepaLmnii

TectoBaa mawwuHa : HP Spectre x360i5 2.20 GHz, Windows 10
Bpema B cekyHaax Ha 1 mmaamnoH onepauunm

NcnonHeHne metoaa 6e3 Bo3BpaTa pe3ynbraTa 0.003 (~300M/c)
NcnonHeHne meToaa ¢ BO3BPAaTOM pe3y/braTa 0.004 (~250M/c)
MeTop, c Bo3BpaTom Async Task ¢ await 1.864 (~500K/c)
MeTop, ¢ Bo3BpaTom Async Task<int> c await 1.790 (~500K/c)



bbicTpOAENCTBME PA3/IMYHbIX ONepaLmnii

TecTtoBaa mawwuHa : HP Spectre x360i5 2.20 GHz, Windows 10
Bpema B cekyHaax Ha 1 mmnnmnoH onepauunm

NcnonHeHne meTtoaa 6e3 Bo3BpaTa pe3ynbraTa 0.003 (~300M/c)
NcnonHeHne meToaa ¢ BO3BPAaTOM pe3y/braTa 0.004 (~250M/c)
MeTop, c Bo3BpaTom Async Task ¢ await 1.864 (~500K/c)
MeTop, ¢ Bo3BpaTom Async Task<int> c await 1.790 (~500K/c)
CoobuweHune Tell akTepy 0.233 (~4M/c)



bbicTpOAENCTBME PA3/IMYHbIX ONepaLmnii

TecTtoBaa mawuHa : HP Spectre x360i5 2.20 GHz, Windows 10
Bpema B cekyHaax Ha 1 mmnaamnoH onepauunm

NcnonHeHne meTtoaa 6e3 Bo3BpaTa pe3ynbraTa 0.003 (~300M/c)
NcnonHeHne meToaa ¢ BO3BPAaTOM pe3y/braTa 0.004 (~250M/c)
MeTop, c Bo3BpaTom Async Task ¢ await 1.864 (~500K/c)
MeTopa, ¢ Bo3BpaTom Async Task<int> c await 1.790 (~500K/c)
CoobuweHune Tell akTepy 0.233 (~4M/c)
CoobuieHune Ask akTepy c oKMaaHMem OTBeTa 6.395 (~150K/c)



[Toyemy Ask paboTaeT Tak MeaneHHOo?

MNoapobHocTu: http://bartoszsypytkowski.com/dont-ask-tell-2/

[ToconbKy akTepbl 0OMEHUBAOTCA COOOLEHNAMN Yepes
NOYTOBbIE ALLMKU, KaK aKTEP NOAYYUT OoTBET Ha Ask?

1. WcKaTb OTKAUK HA Ask B OCHOBHOM MOYTOBOM ALLLMKE, U3B1EKaS
HanageHHoe coobLleHne BHE o4Yepean —HapyLLIaeT Noc/1e40BaTeIbHOCTb
06paboTKM COOBLLUEHNIN, YCNOXKHAET peasm3aLmio NoOYTOBOTO ALLMKA

2. Co3paTb BpeMeHHbI akTep A1s No/y4yeHUss OTBETHOro coobLleHus

Akka ncnonb3yet 2- meTo/, YTO CYyLLECTBEHHO B/UAET Ha
bbicTpoaencTeme ncnoaHeHna Ask



http://bartoszsypytkowski.com/dont-ask-tell-2/

HO 4YTO ecnm HY*KHO A0 AATbCA OTBETA?

OXXunpaa oTKAUK, akTep nepexoauT B HOBOE COCTOAHUE
(ncnonb3ysa metog Become B CH# nnm HoByto PyHKUMIO B F#)

Haxoaacb B COCTOSAHUM OXUOAHUSA, aKTeP OTKNaAblBaeT
(Stash) coobweHuna, TpebytoLime NoNy4eHUs TOro OTKANKA

Korga oxKmngaembit OTKIMK NPUXOAUT, aKTEP Bbi3bliBAET
UnstashAll, ytobbl BocTpeboBaTb OTN0XKEHHbIE COODLEHUS
M BOCCTAHAB/IMBAET CBOE OPUTMHAJIbHOE COCTOSAHUE



[Tormep 1: 3ameHa Ask - 4o

let rec loop () =
actor {

let! message = mailbox.Receive ()

match message with

| Process item ->
let (details : ItemDetails) =

actorA <? GetItemDetails item |> Async.RunSynchronously

actorB <! UseItemDetails item details
return! loop ()



[Tomep 1: 3ameHa Ask - nocne

let rec idle () =
actor {
let! message = mailbox.Receive ()
match message with
| Process item ->
actorA <! GetItemDetails item
return! awaiting details (item)

return! idle ()

¥

// TlpoponxeHne Ha chepywwem cnange



[Tonmep 1: 3ameHa Ask - nocne

// .. NpoponxeHue

and awaiting details (item) =
actor {
let! message = mailbox.Receive ()

match message with

| ItemDetails details ->
actorB <! UseItemDetails item details
mailbox.UnstashAll()

| return! idle ()

->

mailbox.Stash()
return! awaiting details ()

¥



[Tormep 2: coop 1000000 oTKAMKOB

// .. OCTAanbHOW KOA4 OnyleH ANnA ACHOCTWU

and collecting (responses : Response list) =
actor {

let! message = mailbox.Receive ()
match message with
| Response response ->

return! collecting (response :: responses)
| Enough ->

mailbox.UnstashAll()

return! idle ()
| ->

mailbox.Stash()
return! collecting (responses)

¥



J1onoHeHHble TecTbl ObICTPOAENCTBUA

TectoBasa malwmHa : HP Spectre x360i5 2.20 GHz, Windows 10
Bpema B cekyHAax Ha 1 mmannoH onepaumnm

NcnonHeHne metoaa 6e3 Bo3BpaTa pe3ynbraTa 0.003 (~300M/c)
cnonHeHne meToda C BO3BPATOM pe3ybTaTta 0.004 (~250M/c)
MeTopn c Bo3BpaTtom Async Task ¢ await 1.864 (~500K/c)
MeTtopa c Bo3BpaTtom Async Task<int> c await 1.790 (~500K/c)
CoobuweHune Tell akTepy 0.233 (~4M/c)
CoobueHune Ask aktepy c oxkngaHmem oTBeTa 6.395 (~150K/c)
CoobuweHune Tell akTepy c arperaumen OTKANKOB 0.884 (~1M/c)




Koraa e MOXKHO Nosib30BaTbcA Ask?

“MuunTe Kopg TaK, Kak ecam 6bl NPOrpamMmmUCT, KOTOPbIK byaeT
ero conpoBOXKAaTb, Obl/1 ONACHbIM NCUXONATOM, 3HAIOLWMUM, FOe
Bbl *Xmnsete” [13KoH Byac 06 ncnosib3oBaHuUKM onepatopa
«3anaTtaa» (C++ popym, 1991)

CXoXXnm o0bpasom, CYNTaANTeE, YTO aKTep, K KOTOpomy obpalleH
meToa Ask, cTpagaeT MaHMaKa/1IbHOU Aenpeccuen

HeT, 3TO He SMOLUMOHaNbHbIN COBET, @ YNCTO NPAKTUYECKNI



N BCe e Koraa MOXHO noab3oBaTbca Ask?

3anpoc ccbiNKKU Ha aKTepa |ActorRef

CuctemHbin 3anpoc ldentify
3anpoc COCTOAHME NEPCUCTEHTHOrO aKTepa

3anpocbl K akTepam ¢ TpMBMaNbHOMN peannsaumnen n bes
obpalleHunA K BHeLWHNM pecypcam (Ha 3a4amTecb BOMNPOCOM:
3a4eM HY»KHbl TaKMe akTepbl?)



Kak Mbl Hay4MAMCb HE DOATLCA UCKHOUYUTENbHbIX
COCTOAHUM 1 MoabUAM cynepBan3epbl

YctomnumsocTtb(resilience)
1. cnocobHOCTb 0ObEeKTa BOCCTaHAB/IMBATb COCTOAHMUE, 31aCTUYHOCTb
2. CNOCOBHOCTb BOCCTaHaBAMBaTbCA nocne cboes

HabntopneHue (supervision)

NHuBeHTapb (prop)

(Teatp.) 06BEKT, UCNONb3yEMbIN aKTEPOM Ha CLLEHE WU MPU CbeMKaXx
dunabma



IcknroumTenbHble cOcTOoAHMA B C

connection.ExecuteCommand(cmd);




IcknroumTenbHble cOcTOoAHMA B C

try
{
connection.ExecuteCommand(cmd);
}
catch (SglException ex)
{
throw new ProductUpdateException( , ex);
}



IcknroumTenbHble cOcTOoAHMA B C

try
{

connection.ExecuteCommand(cmd);
catch (SglException ex)

// Retry?

// Recover database connection?

// What to do with other places that use the same connection?
catch (Exception ex)

// Or should we catch other exception types?

¥



IcknroumTenbHble cOcTOoAHMA B C

queue.Subscribe(x => HandleMessage(x));

void HandleMessage(QueueMessage msg)

{
try
Process(msg);
msg.Ack();
catch (QueueException ex)
// Reconnect? Subscribe? BTW, we are in a different thread
}
}



«Exception handling considered harmful»

Cratba [IxKencoHa lNaTrepcoHa

http://www.lighterra.com/papers/exceptionsharmful

”Exception handling introduces a hidden, "out-of-band” control-flow
possibility at essentially every line of code.”

YException handling does not fit well with most of the highly parallel
programming models currently in use or being explored (fork/join,
thread pools and task queues, the CSP/actor model etc), because
exception handling essentlaliﬁ advocates a kind of single-threaded
"rollback” approach to error handling, where the path of execution -
1m511c1t1 a single path - is traversed 1in reverse by unwinding the
call stack to find the appropriate error handling code.”


http://www.lighterra.com/papers/exceptionsharmful

ObpaTnmcs K MOZe/In aKTEPOB

HavyanbHaA peanu3auma akTepa obpaboTkm ouvepeanm coobueHuin (RabbitMQ)

type QueueCommand =

Connect of QueueDetails
Disconnect

Subscribe of IActorRef
Unsubscribe

Publish of QueueMessage
Receive of Ackld * Payload
Ack of AckId

Nack of AckId




AKTEp 06paboTKKM ovepen coodbLLEHUN
(mnepsas BepcuA)

let queueActor (mailbox: Actor<_>) =

let rec disconnected () =
// .. KOO peanunsauyuu

and connected (connection : IConnection) =
// .. KO4 peanunsauyuu

and subscribed (connection : IConnection, subscriber : IActorRef) =
// .. KOO peanunsauyuu

disconnected ()



A 4TO Cc 0BbPabOTKOM OLLNOOK?

Ecnan nckntountenobHoe coobuieHme He o06paboTaHo B Koae
aKTepa, peleHne o0 HeEM NMPUHMMAET cynepBan3ep akTepa
COrNnacHo BbIBpPaHHOM CTpaTerMmn HabatogeHUs

Ctpaterna HabnoaeHna (supervision strategy) moxkeT
OTHOCUTbLCA NNLWb K JAHHOMY KOHKpEeTHOMY akTepy (one-for-
one) namn Bcem JoYepPHUM aKTepam cynepBamniepa (all-for-
one)



CTaHaapTHble cTpaTernn HabatoaeHUs

[Mp¥ BOSHUKHOBEHUU UCKAHOYNTENBHOIO COCTOAHMUA
cynepsam3ep MOXKeT NPUHATb O4HO U3 HUMKECNeaYIOLLLNX

peLleHnn:
. MepectapToBaThb aKTEpPa (MO ymoOn4YaHuUtO)

1

2. lMpoaoonxutb paboTty aKTepa

3. OctaHOBUTb paboTy aKTepa

4. DCKanauua NnpuHATUA peLlleHns




[Tpumep cTpaTermm HabataeHUS

let strategy () =
Strategy.OneForOne((fun ex ->
match ex with
:? ArgumentNullException ->
Stop
:? ArgumentOutOfRangeException ->
Restart
:? ArgumentException ->
Resume
=
Escalate), 3, TimeSpan.FromSeconds(10.))




[TpMmeHeHune cTpaTtermm HabataeHUS

1. B Koae aKkTepa BO3HMKAET UCKAKOYUTE/IbHOE COCTOAHUE
2. AKTep npunoctaHaBamBaeT paboTy

3. CynepBansep nHdpopmupyetca ob ollmbKe n akTepe, B Koae
KOTOPOro oHa Npoun3oLLna

4. Cynepsaii3ep 3aBepluaeT paboTy akTepa, HO COXPaHAET ero
MOYTOBbIN ALLUK

5. CynepBan3ep co3aaeT HOBYIO BEPCUIO YAANEHHOro akTepa,
MCNONb3YIO TOT e UHBEeHMAps (props) n HasHavyaeT emy
COXPaHEHHbIN NOYTOBbIN ALWMK




[lepecMoTpeHHblE KOMaHAbl aKTepa

type QueueCommand =

Copaock // nepecbinaeTca BMecTe C props
Disconnect

Subscribe of IActorRef

Unsubscribe

Publish of QueueMessage

Receive of Ackld * Payload

Ack of Ackld

Nack of AckId




[lepecMoTpeHHblE KOMaHAbl aKTepa

type QueueCommand =

Conpect // nepecblnaeTca BMecTe C props
Paceonpact // 6onblle He TpebyeTcH
Subscribe of IActorRef

Unsubscribe

Publish of QueueMessage
Receive of Ackld * Payload
Ack of Ackld

Nack of AckId




[lepecMoTpeHHblE KOMaHAbl aKTepa

type QueueCommand =

Copaoet // nepecblnaeTca BMecTe C props
Paceonpact // 6onblle He TpebyeTcH
Subseribeof- // nepecblnaeTca BMecTe C props
Heegbsoribe // 6onblle He TpebyeTcH

Publish of QueueMessage
Receive of Ackld * Payload
Ack of Ackld

Nack of AckId




[lepecMOTpeHHbIV KOA aKTepa

let queueActor (queueDetails: Queucbhetails)
(subsriber: IActorket)
(mailbox: Actor< >) =

let connection = factory.CreateConnection(queueDetails)
// .. noanucaTtb nognucymkoB (subscribers)

let rec loop ()
// .. OCTanbHOW KOQA onyweH As1A ACHOCTHU

loop ()

¢



3anycK aktepa obpaboTKkM ovepenen
COODLLEHNI

let queue = spawn system queueActor
queueDetails subscriber

queueDetails - PROP
subscriber - PROP



Hin SQL, H1 NoSQL:
Ha MOMOLLb NMPUXOAAT NEePCUCTEHTHbIE aKTepbl

PYyHKUMK coxpaHaemblix cocTtoaHn B Akka peannsyrotca no
NPUHUMNAM MCTOYHMKOB cObbITMM (event sourcing)

HoBble NPOoeKTbl N0/1Iy4atoT BO3MOXHOCTb peanm3aumm Bcex
CBOMX NOTPebHOCTEN B COXPaHAMbIX COCTOAHUAX Yepes
NepCcUCTEHTHbIE aKTepbl

3TO NepBbIin CIYy4an B MOEN NPAKTUKE, KOraa B NPOEKTE Mbl
obownmcb 6e3 HanncaHmAa Koda A0oCTyna K 6a3am AaHHbIX



[Tonmep NepcrUcTeHTHOrO COCTOAHMS

type FileDistribution = {
StorageProvider : FileStorageProvider
Locator : RemotelLocation
CdnPath : AbsoluteUrl option
GeoRestriction : GeoRestriction option
AccesslLevel : Accesslevel option
State : DistributionState
Length : uint64
Timestamp : DateTimeOffset }

type DistributionLocatorCommand =
AssignlLocator of FileDistribution
RemovelLocators

QueryLocators

TakeSnapshot




[TepcucTeHTHble agantepbl Akka.NET

In-memory + noKkanbHble danbl
Microsoft SQL Server

Azure tables

PostgreSq|

Cassandra

MySql

MongoDB

Redis

Sqlite

Oracle




KypHan cobbitnm Akka.NET

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(5600) NOT NULL,
Payload VARBINARY(MAX) NOT NULL,
Tags NVARCHAR(100) NULL
CONSTRAINT QU _EventJournal UNIQUE (PersistenceID, SequenceNr)



MaclwTabupoBaHme akTepoB
RoundRobin

Broadcast

Random

ConsistentHashing
TailChopping
ScatterGatherFirstCompleted

SmallestMailbox



[Tomep 1: cozgaHmne oAMHOYHOro aKkTepa

let uploader =
Spawn system
(akamaiUploadActor baseUrl uploadReporter)




[Tpumep 2: co3aaHme nyaa akTepos

let uploader =
spawnOpt system
(akamaiUploadActor baseUrl uploadReporter)

[SpawnOption.Router(Routing.ConsistentHashingPool(
Limits.AkamaUploadActorPoolSize)

.WithHashMapping(
Routing.ConsistentHashMapping akamaiUploaderGetHashBase)

.WithSupervisorStrategy(
getOneForOneSupervisorStrategy system))]



My3blKkasibHaA naysa

Goodbye Sb

[lecHA 0 }XMN3HU aKTepa



B necHe Mcno/sib30BaHbl cieayolume
TepmuHbl Akka n moaenn aktepos

1. HayanbHble gaHHblE, UCNO/Ib3YEMbIE MPU CO30aHUN aKTepa,
Ha3bIBalOTCA Props

2. Ccbl/IKM Ha aKTepoB aatoTca ¢ nomoulbio ActorRef
3. Akka ncnonb3yet umeHa Sa, Sb, Sc ana akTepos nyna

4. Ecnu npu owmnbkKe supervision strategy Tpebyet
nepecTapToBaTb aKTepa, HOBAA KOMUA NMOJIy4aeT TO Ke camoe

UMA

5. Ecnwu ctpaterna ncnpasneHus ownbKM 3agaHa Kak AllForOne
+ Restart, Bce aKktepbl, Habitogaemble AaHHbIM
cynepBan3opom, byayT nepectapToBaHbl




Goodbye Sb

[lecHA 0 }XMN3HU aKTepa



Goodbye, Sb

Though | never knew at all

They’d chosen to restart you

And new instance got your name

But when you were alive

You played your role according to your props
And every single message knew

That for you she’s only one

R




And it seems to me

You lived your life

Like a good reactive code

Only using CPU cycles

When the message came

And | would've liked to have known you
But Supervisor’s fast

Your instance burned out long ago

Your ActorRef will last

R




Loneliness was tough

You had to sleep alone most of the time
And when you were awakened

They’d let you tell but never ask

Even when you died

It was another sibling's fail

But supervision strategy

Was clear and brutal: AllForOne

R




And it seems to me

You lived your life

Like a good reactive code

Only using CPU cycles

When the message came

And | would've liked to have known you
But Supervisor’s fast

Your instance burned out long ago

Your ActorRef will last

R




reF#actoring:
nepenuncbiBaHMe akTepa ¢ CH Ha F

Akka cogepKnT NNaHUPOBLLMK, NCNONb3YIOLWNM NNLLIb
ONEepPaTUBHYIO NAMATb

Quartz.NET (M3HauyanbHO Ha fiBe) — oneHcopcHasa bubnmorteka ¢
noaaepKKon onepatuBHOM NamATn 1 6a3 aaHHbIX ADO.NET

Akka.Quartz.Actor — akTep-nNaHNPOBLWUK, HaNMCaHHbIN Ha CH u
ncnonb3syrowmm Quartz.NET

(https://github.com/akkadotnet/Akka.Quartz.Actor)

[Monpobyem nepenucaTb ero Ha F# (Tem 6onee Ha To BbIK
NPUYnHbLI!)



https://github.com/akkadotnet/Akka.Quartz.Actor

®annbl n ctpokn Akka.Quartz. Actor

QuartzActor.cs 97 93 (6e3 kommeHTapumeB)
QuartzJob.cs 35 32
Commands/lJobCommand.cs 9 6
Commands/Createlob.cs 33 21
Commands/Removelob.cs 26 17
Events/lJobEvent.cs 13 10
Events/JobEvent.cs 23 17
Events/JobCreated.cs 36 30
Events/CreatelobFail.cs 26 20
Events/RemovelobFail.cs 23 20

10 ¢pannos, 2 nutepdenica, 8 knaccos, 321 cTPOK Koaa (267 6e3 KommeHTapues)



[lepexoanm Ha F

Bcero ogunH dpann Schedule.fs

2 cnHoHUMa (aliases) Tmnos

2 discriminated unions

1 npuBaTHbIX TUNa

1 pyHKUMA aKTepa

85 cTpoK Koaa (be3 KommeHTapmeB)

MomHute C#? 10 Tnos (2 + 8), 267 cTPOK No/sie3HOro Koaa



AKTEP-NTaHUPOBLUWMK Ha F

open System
open Akka.Actor

type JobMessage = obj
type JobId = obj

type JobCommand =

| CreateJob of IActorRef * JobMessage * DateTimeOffset
| RemoveJob of JobId

type JobCommandResult =

| Success of JobId
| Error of JobId * Exception

B npoekte C# 3T0oT KOA, 3aHAAN 8 dannos (141 cTpoKy)



AKTEP-NTaHUPOBLUWMK Ha F

let scheduleActor props (mailbox: Actor< >) =

let t = TriggerBuilder.Create().StartNow().Build()
let scheduler =
match props with
Some props -> StdSchedulerFactory(props).GetScheduler()
None -> StdSchedulerFactory().GetScheduler()

scheduler.Start()
mailbox.Defer (fun _ -> scheduler.Shutdown())

let rec loop () =
actor {

let! message = mailbox.Receive ()
// .. Kog BblHECEH Ha cnepywwmui cnang
}

loop ()



AKTEP-NTaHUPOBLUWMK Ha F

match message with
| Createlob (actor, message, scheduledTime) ->
match (actor, scheduledTime) with
| (null, ) -> mailbox.Sender()
<! Error (null, new ArgumentException("CreateJob actor is null"))

| ->
let trigger = TriggerBuilder.Create().StartAt(scheduledTime).Build()
try
QuartzJlob.CreateBuilderWithData(actor, message)
JWithIdentity(trigger.JobKey)
.Build()
scheduler.ScheduleJob(job, trigger) |> ignore
mailbox.Sender() <! Success trigger.JobKey
with ex ->
mailbox.Sender() <! Error (trigger.JobKey, ex)

let job

| RemoveJob (jobKey) ->
// .. kog ana Removelob onyuweH



NTorun refF#actoring

Kop F# 6onee KomnakteH, Yem Koa, CH#, paBHO KaK U
OYHKUUKM aKTEPOB Ha FH#, B Hallem cayyae OHM 3aHUMAIOT Ha
60-70% meHblle CTPOK, YeM COOTBETCTBYOLW MK Koa Ha CH

F# discriminated unions paboTatoT OTAMYHO ANA
onpeaeneHna coobLeHnn akTepoB (KomMmaHa 1 cobbiTUiA)

MeHblle NpoBEepPOK HY/IEN, HYAU NOABAAIOTCA NLLb U3BHE

OnpeaeneHmna coobuleHnn n Koa, MCNONAb3YIOLWKX UX aKTepa
06bIYHO MOXKHO Pa3MecTUTb B ogHOM daunne



CTaTuCTUKa reF#actoring (Becb NpoeKT)

dannbl 195 56
Bcero cTpok 12089 6042
[lyCcTble CTPOKMU 1325 913
CTPOKM KOMMEHTapUeB 242 32
CTPOKM TO/IbKO CO 3398 57
CKOBKamm

CTpoKu namespace 1233 525
CTpOKM NoNe3HOro Koaa 5891 (55%) 4515 (88%)



AKTepbl — He «cepebpsaHble Myam»

[TomHUTe Hawm TecTbl? Ecnm Bce, 4TO Bam TpebyeTcs,
NOCTYMHO MPAMbIM BbI30OBOM METOAa, TaK 1 noctynamnte!

ManeHbKuM cT3K (stack trace) 3aTpygHaeT otnagky
JINLLIAET BO3MOXHOCTU BbIMOJIHEHUA TPAH3aKLWMA,
OXBaTbIBaAOLWMX rpynny onepaumm




AKTepbl — He «cepebpsaHble Myam»

AKTepbl NpeagHa3HavyatoTca ANA BHYTPEHHEro noJib30BaHUSA
— BHEelWHMe cMcTembl He 06A3aHbl 3HaTb, YTO NPOrpamma
co3/7aHa Ha OCHOBE MOJEeNIN aKTepoB

AKTepbl Henerko komnoHosaTtb (Akka streams npu3saHa 310
VYYLINTD)




Koraa ke CTouT co31aBaTb akTepoB?

[lapannenbHoe UcnoaHeHne onepaumna

[leknapaTUBHbBIN KOHTPO/1b 338 UBMEHEHMEM COCTOAHUMN

KoHduUrypauma macwtabmpoBaHuUs

[10CTaTO4YHOCTb OAHOCTOPOHHMX COODLLEHNI




Cnacubo!

PaboTato B HopBeKcKom KomnaHuu Miles

IneKTpoHHaA noyTa: vagif.abilov@gmail.com
Twitter: @ooobject

GitHub: object

Bnor: http://vagifabilov.wordpress.com/
CraTtbu: http://www.codeproject.com

MNopaepusato 6ubnmoteky Simple.OData.Client, yyacTtsyto B Apyrmx
OMEeHCOPCHbIX MPOEeKTax



http://www.codeproject.com/

