KOHKYPEHTHbIE KONNEKL NN

OnHamunueckne CTPYKTypbl AaHHbIX MApocTpaHcTBa System.Collections w
System.Collections.Generic He ABAAOTCA noTokobe3zonacHbimn. ObpalweHne K
KONNEKLMN HECKONIbKMX MOTOKOB MOMKET MpMBOAMTb K Mpobnemam roHKM AaHHbIX: noTepsA
3N1eMeHTOB, BbIX0O4 MHAEKCA 33 Npeaenbl U aBapuiiHOe 3aBepLlueHne paboTbl NPUNOKEHUA

PaccmoTpum mHoronoTouHyto paboty ¢ o6bektom Dictionary<TKey, TValue>.
Mpu ogHOBPEMEHHOM MHKPEMEHTUPOBAHUM SN1EMEHTA C K/TOYOM “one” BO3MOMXKHO Ha/oXKeHue
N3MEHEHWI, KOTOPOe NPUBOAMUT K 3aTUPAHMUIO USMEHEHMA OAHOrO NOTOKA U3MEHEHUEM APYroro
noToka. Mpun MHKPEMEHTMPOBAHUM 3aTUPAHUE NPUBOAUT K MEHbLUMM 3HAYEHUAM CYETYMKA.

// Co3maeM OOBIUHEHI CJIOBapPhb
var dic = new Dictionary<string, int>();

// TlapajnejibHO OOHOBJISEeM 3HaueHMre B3JIeMeHTa C KJjodoMm “one”
Parallel.For (0, 100000, 1 =>
{
if (dic.ContainsKey ("one"))
dic["one"]++;
else
dic.Add ("one", 1);
1) ;
Console.WritelLine ("Element \"one\": {0}", dic["one"]);

BblinonHAA 3TOT pparmeHT, 4acTo noayyaem npasunbHbIN oteeT: 100000. Tem He MmeHee,
BcTpeyvatotca n 86750, n 56670, n 92030. Bo3amorkeH BapuaHT BO3HUKHOBEHUA UCKAKOYEHMUA C
OLWMOKOM BbIXOAA MHAEKCA 33 FPaHULbI.

Ana obecneyeHna noTokobesonacHoro A0CTyNna MOXHO WUMCNob30BaATb CpeactBa
CUHXPOHU3aLUNUN, PaCCMOTPEHHbDbIE BbliLLE.

var lst = new List<int>();
Parallel.For (0, 100000, i =>

{

lock (“sync”)

{
lst.Add (1) ;

1)

Bonee  apPeKTUBHbIM  ABNAETCA  NPUMEHEHME  KOHKYPEHTHbIX  KOMINEKUMi,
obecneymBatolwme noTokobesonacHocTb onepauuit aobaBneHWa U yAaNeHUsa 31eMeHTOB.
KOHKYpEHTHble  KONNEKUMM  peanns3oBaHbl C MPUMEHEHWEM  JIErKOBECHbIX  CpeacTs
CUHXPOHM3aLMM 1 NO BO3MOXKHOCTU M36eratoT 610KMPOBOK TaM, F4e OHU HE HYKHbI.




ConcurrentQueue FIFO-ouepeap
ConcurrentStack LIFO-cTak
HeynopsgodeHHas
ConcurrentBag KONIeKLms
ConcurrentDictionary Cnosapb
BlockingCollection OrpaHWYeHHas KoAneKLus

B cnepyowem ¢dparmeHTe oCyLecTBAAEM MHOFONOTOYHYIO PaboTy C pasgensembiM
cnnckom Tmna ConcurrentBag:

var bag = new ConcurrentBag<int>();
Parallel.For (0, 100000, i =>
{
bag.Add (i) ;
})

MpumeHeHMe KOHKYPEHTHbIX KOJ'IJTGI'(LI,VIVI He Tpe6yeT Mcnonb3oBaHMA OONOJHUTENbHbIX
cpencts CMHXPOHU3aUUN.

Ob6blYyHble KONNEKUMM He MO3BONAKT U3MEHATb OOBLEKT, KOTOpbIA MCNonb3yeTca B
foreach-nepeuncneHmn. KoHKypeHTHble KoAnekummn, obecneuynsas MHOFONOTOYHbIN 4OCTYM,
no3BoNAT A06aBNATb 31€MEHTbI BHYTPU UMKNa foreach npu nepebope anemeHTOB. Mpn 3TOM
N3MEHEHWs, BHOCUMblE BHYTPU NEPEUYUCNEHNA, HE OTPAXKAIOTCA Ha TEKYLLEM NepedncamTene:

var bag = new ConcurrentBag<int>();
for (int i=0; i<10; i++)
bag.Add (i) ;

foreach (int k in bagq)

{
bag.Add (k) ;
Console.Write (bag.Count + “ %) ;

B atom ¢pparmeHTe B foreach-umukne ocywectsnsem gobasneHne HOBbIX 3/1EMEHTOB U BbIBOA,
pasmepa Konnekumn. Monyvyaem BbiBog 10 wTepauuii, HO pasmep KOANEKUMW MNPU 3TOM
yBennyusaetca o 20:

11 12 13 14 15 16 17 18 19 20

3ameHa KOHKypeHTHOM Konnekuum ConcurrentBag Ha cnucok List npusena 6bl
BO3HMKHOBEHWIO HEOHPaBOTAHHOIO NCKNOYEHUNA




3¢ dEeKTUBHOCTb KOHKYPEHTHbBIX KONEKLUN

KOHKYpPEHTHbIE KOANEKUUU CMPOEKTUPOBAHbl A8 MPUMEHEHUS B MHOFOMOTOYHbIX
CUEHapUsX M He ABAAITCA B MOJHOM Mepe 3KBMBANEHTOM OObIYHbIX KOAMEKUUM C
6/10KkMpoBKamu. B cnyyae ogHONPOLLECCOPHOM CUCTEMbI UM NPU UCMOb30BAHUU KOHKYPEHTHbIX
KONNEKUMA B OAHOM MNOTOKE WX 3OPEKTUBHOCTb MOXKET ObiTb HUMKE, Yem MCMOo/b30BaHME
O0ObIYHbIX KonneKkuuit. MNosTomy pPekoMeHAYEeTCS WMCMNO/b30BaTb KOHKYPEHTHbIE KOAMEKLUU
TO/IbKO B C/ly4ae MHOIONOTOYHOM paboTbl.

NHTepodeic IProducerConsumerCollection<T>

Bce KOHKYpPEHTHbIE KONEKLMM peannsyoT nHTepdeic «nponssoautenb-noTpebutensy.
OcHoBHble onepauun nHTepodeiica TryAdd n TryTake nNpoBepsatoT BO3MOXKHOCTb onepauui
3anncK/n3BNEYEHNA U B CIyHae HaIMYUA BO3MOMKHOCTM OCYLLEECTBAAKOT 3TU AencTeuaA. Onepaumm
OCYLLECTBAAOTCA aTOMapHO, TO ecTb MoTokobesonacHo. Eciv Kakol-To noTok, ybeaunca B
BO3MOKHOCTM U3B/IEYEHUS 3/1EMEHTA, TO APYroii NOTOK HE CMOXKET BMELLATbCA 40 3aBepLIeHUs
nepBbiM MOTOKOM ONepaLLmMn U3BJEYEHUA d1IeMeHTa.

Metoa TryTake Bo3BpawaeT fal se B cnyvae, ecnauv Koasekuma nycta. Metoa TryAdd
AN KOHKYPEHTHbIX KOMNEKLMIA BCeraa Bo3BpalLaeT true M ycnewHo 3aBepluiaeT gobasneHme
a/lemeHTa.

MeTtoabl TryTake ANA KOHKYPEHTHbIX CTEKOB M oyepenei BO3BPALLAIOT 3NEMEHTbI B
onpeaeneHHom nopagke — gns ConcurrentStack nonyyaem nocnegHuii fo6aBneHHbIN

anemeHT, ansa ConcurrentQueue MoAyYaem Nepsbliii 4OO6ABNAEHHbIN 3/1EMEHT.

ConcurrentBag<T>

Konnekyma ConcurrentBag<T> npegHa3HavyeHa 4NA XPAHEHMA HeynopAaLoYEHHOM
KONNeKkuMn obObeKToB (MOBTOPbLI paspeLleHbl). OTcyTcTBME oONpeaeneHHoro nopaaka
N3BNEYEHMA 31EMEHTOB NOBbIWAET NPOU3BOANTENIBHOCTb ONepaLmn YTeHUs 1 gobasneHma ana
ConcurrentBag. [obaBneHue 3n1emMeHTOB B Koanekuunm ConcurrentStack wam
ConcurrentQueue B HECKO/IbKMX MOTOKaX MNPUBOAUT K AONOAHUTE/IbHbIM HaKAagHbiM
pacxogam (Hebnokupylowaa cuHXpoHmsauma). O6bekT ConcurrentBag OAMHAKOBO
adpPeKTUBEH NPU OAHONOTOYHOM A06aBAEHUM U NPU MHOFOMOTOYHOM.

BHyTpn obbekTa ConcurrentBag COAEP)KATCA CBA3aHHbIE CMUCKM ANS KAaXKAOro
NOTOKa. dnemeHTbl f06aBNAIOTCA B TOT CMMUCOK, KOTOPbIM aCCOLMMPOBAH C TEKYLLMM NMOTOKOM.
Mpu n3BNEYEHNM 2IEMEHTOB CHaYala ONyCTOLIAETCA IOKaibHas ovyepeab 4aHHOro NoToka. Ecam
B JIOKA/IbHOM O4Yepean COLEPKATCA 3NEMEHTbl, TO M3B/JEYEeHMEe ABAAETCA MaKCMManbHO
appeKTnBHBIM. ECNM NIOKaNbHas ovepesnb NycTa, TO NOTOK 3aMMCTBYET 3/IEMEHTbI U3 JIOKA/IbHbIX
ouyepegen Apyrux notokos. Takum obpasom, M3BnedyeHue 3neMeHToB M3 ConcurrentBag

ocyuwiecrtsnaerca no npuHuuny LIFO ¢ y4yeTom NOKanbHOCTHU.



BlockingCollection<T>

O6bekTt BlockingCollection no3sonser chopmmpoBaTb MOAUPULMPOBAHHYIO
KOHKYPEHTHYIO Koanekumto Ha 6ase ConcurrentStack, ConcurrentQueue wau
ConcurrentBag. MoanduKaumMm KOHKYPEHTHbIX KONNEKLMA NPUMEHAIOTCA ANA peannsaumm
wabnoHa «npoussoguTenb-notpebutenv». Metos Take pana BlockingCollection
BbI3bIBaeTCA NOTOKOM—NOTpebutenem n NpmBoAnUT K 6N1OKMPOBKE MOTOKA B CAyvae OTCYTCTBMA
anemeHToB. [lJobaBneHne 3NeMeHTOB NOTOKOM-MPOU3BOAUTENEM NPUBOAMUT K pa3bioKMpoBKe
(ocBobOXAEHMIO) NOTPEOUTENS.

Mpn co38aHUM KONNEKLMU CYLLECTBYET BO3MOMKHOCTb YCTAaHOBNEHWUS MAKCMMAJIbHOM
eMKOCTU. Ecnu Konnekums MNONHOCTbIO 3anoJIHEeHA, TO onepauva [o0baBneHuA 31emMeHTa
NpUBOAUT K 6IOKMPOBKE TEKYLLLEro MOTOKA A0 TeX Nop, MOKA NOTOK-NOTpebuTeNb He U3B/EYET,
X0TA Obl OAUH 3/1IEMEHT.

Metog CompleteAdding no3sonsetr 3asepwuTb Aob6aBneHWEe 3/1eMeHTOoB B
Konnekumto. ObpalteHna K onepaumm Add 6yayT npuMBoguTb K MCKAoYeHMAM. CBOWMCTBO
IsAddingCompleted Nno3BonseT NPOBEPUTb CTATyC 3aBepLUEHMA. M3BneyeHne 31eMeHTOB 13
«3aBEpPLIEHHON» KONNEKUMM PaspeLleHOo, NMoKa KosseKkuua He nycta. Onepauua Take gns
NyCTOM 3aBEPLIEHHON KONNEKUMM NPUBOAUT K TeHepauuu  UcKaodeHua. CBOMCTBO
IsCompleted nO3BONAET YCTAaHOBUTb, ABAAETCA /M KOANEKUMA MNYCTOM U 3aBEPLUEHHOMN
OAHOBPEMEHHO.

Tun Konnekumm, KoTopasa ncnonblyetca gna ¢opmupoBanma BlockingCollection,
onpenenseT MnopsAoK M3BAEKaeMblx 3nemeHToB. Ecanm 06bekT BlockingCollection
co3pgaetcs 6e3 yKasaHWA KOHKYPEHTHOM KONNeKuMW, ToO B KayectBe 6a30BOM KONNEKLMMU
nucnonb3yetca oyepedb TMNa ConcurrentQueue.

ConcurrentDictionary

KOHKypeHTHbIﬁ cnoBapb Kpome NOTOKO6Ee30MacHOCTH ,CI,06aBI'IeHMF| n yaaneHuAa
9N1EeMEHTOB NPenoCTaBnAET PaClUMPEHHDbIE (I)yHKLI,MOHal'IbeIe BO3MOHOCTU: meTOoAbl YCZIOBHOTO
,£||O6aBI'IeHMFI M MeToabl 06HOBNEHMUA 3HAYEHUN.

// Co3maeM KOHKYPEHTHHI CJIOBaphb

var cd = new ConcurrentDictionary<string, int>();

// XOTMM MOJIYyUMUTHL BJIEMEHT C KJKp4YoM "a", ecimM HeT - co3IaeM
int value = cd.GetOrAdd ("a", (key) => 1000);

// TlapaJjulesbHO MHETaeMCs OOHOBUTHL BJIEMEHT C  kJjouoM "a"
Parallel.For (0, 1000, i =>
{

// Ecnmu kJjpouya HeT — pobaBiigeM

// Ecim ecTb — OOHOBJISEM 3HAUEHUE

cd.AddOrUpdate ("a", 1, (key, oldValue) => oldValue + 1);
1) ;

Console.WritelLine ("Element \"a\": {0}", cd["a"]);:




MeTtopn GetOrAdd peannsyeT BO3MOXKHOCTb NOJIy4EHUA 3HAYEHUSA MO KAOUY UK B Cydae
OCTYTCTBUSA 3N1eMeHTa AobaBneHus.

if (dic.ContainsKey (sKey))
val = dic[sKey];
else
dic.Add (sKey, sNewValue);

Ho meTton GetOrAdd BbinonHAeTcA aTOMapHO B OT/IMYME OT NPUBEAEHHOIO GpparmeHTa,
TO eCTb HECKONbKO MOTOKOB HEe MOryT O4HOBPEMEHHO MNPOBEPUTb HAMUYME 3SNEMEHTA WU
ocyuiectBuTb gobasneHue.






