3aoanue 13. Kommynukayuu «mouKka-mouKka». cxema «Icmaghemuan naiouKay

Hanumure MPI-niporpamMmy, peanu3yronryto mpu mOMOIIH OJOKHPYIOITUX
(GYHKITUH TTOCBUTIKH COOOIIIEHUI THTIA TOYKA-TOYKA CXeMY KOMMYHUKAIIHH POIIEC-
COB «3cTa(eTHas MaJIouKa, B KOTOPOU KaXKIIBIM MPOIECC JOKUAACTCS COOOIICHUS
OT MIPENBIAYIIEr0 ¥ TIOTOM MOChUTAET cieayromemy (cm. puc. 1). B kauectse mepe-
JTaBa€MOT0 COOOIICHHMS UCTIONB3YiTE Ha mporiecce ) ero Homep, Ha OCTaIbHBIX
IpoIeccax — MHKPEMEHTUPOBAHHOE TTOTYYEHHOE COOOIIECHHUE.
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o)

[1]: nepenaua x 1 [1]: mpuem ot 0O [2]: mpuem ot 1 [N-1]: mpuem ot N-2
[N]: npuem ot N-1  [2]: mepenaua k 2 [3]: mepenaua k 3 [N]: nepenaua k 0
@ - [Ipouecc ¢ Homepom X
[t] - ITocnemoBaTenbHOCTD BBIMTOIHEHUS ICHCTBHS,
rae t — nopsiAKOBbIA HOMEPOM
N - OOuiee KOJIMYECTBO NPOLIECCOB

Puc. 1. Cxema KOMMYyHHKAIIUH MPOLIECCOB «dcTaeTHas MaIouKkar

BxoaHble JaHHBIE: HET.

BbIxXoaHbIe JaHHBIE: « [<HOMep npouecca>]: receive message
'<coobumeHme>"».

HpnMep BXOJHBIX U BBIXOAHBIX JAHHBIX IJIA 4-x nmpomeccoB

BXO}IHLIe JAaHHbIEC BBIXO)IHLIC JAaHHBIC
: receive message '3’
receive message '0O'
receive message '1'
receive message '2'

— — — —
w NP O

3aoanue 14. Kommynukayuu «mouka-mouKka»: cxema «macmep-paoovuey

Hanummure MPI-nporpammy, peanu3yronryto Ipu MoMoIu OJIOKHPYIOITUX
(GYHKIIUN TTOCBUIKM COOOIIIEHU THTIA TOYKA-TOYKA CXeMY KOMMYHUKAIIMH MPOIIEC-
COB «master-slavey, B KOTOPOI OMH MPOIIECC, HA3bIBAEMbI master”, MpUHUMAET

COOOIIIEHHE OT OCTAIBHBIX MPOIECCOB, HA3bIBaEMBIX slave (cM. puc. 2). B kauecTBe
nepeaaBaeMoro CooOIeHUsI UCTIONB3YTe HOMEp mporiecca. Master-pornecc mon-
JKEH BBIBECTH Ha DKPaH BCE MOTYICHHBIC COOOIICHHUSI.

2 o o
Master-mporieccom MOKeT ObITh JF000# MPOU3BONIBHBIN POIIECC, OOBIYHO 3TO MPOLECC C HO-
Mepom 0.
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To0 B

[2]: npuem [1): mepemaua k 0 [1]: mepemaya k 0 [1]: nepenaya k O
or 1..N-1
@ - IIponiecc ¢ HOMepom X
[t] - [locnengoBaTenbHOCTD BBIIIOJIHEHUS AEHCTBHUA,
rae t — nopsaKOBbI HOMEPOM
N - OO0miee KOJIUYECTBO MPOLIECCOB

Puc. 2. Cxema KOMMYyHHUKAIIMU TIPOIIECCOB «Master-slavey

BXOHHI)IC JAaHHbIE: HCT.

BbIxoaHbIe JaHHBIE: receive message '<coobuweHme>' from <HO-
Mep mnpouecca>».

HpnMep BXOAHBIX U BBIXOJHBIX JAHHbBIX IJIA 4-x nmpomeccoB

BxoaHble fjaHHBIE BbIxoaHble JaHHBIE

receive message '1'
receive message '2'
receive message '3'

3aoanue 15. Kommynuxayuu «mouka-mouKka»: cxema «CO8u2 no KoJabuy»

Hanummre MPI-nporpamMmy, peanu3yrouryto Ipy moMOIIH OJIOKHPYIOITUX
(GYHKLMIA TOCBUTKYA COOOIICHUN THIA TOYKA-TOUKA CXeMY KOMMYHHKAIIMH MTPOLIEC-
COB «CABUT 110 KOJIBILY», B KOTOPOU OCYIIECTBIISIOTCS OJHOBPEMEHHBIE ITOCHIIKA U
IpueM coo0IIeHN BceMu nporieccamu (cM. puc. 3). B kauecTBe nepenaBaeMoro
COOOILIEHUS UCTIOIB3YHTE HOMED Mpoliecca.



TN

[1]: nepenaya x 1 [1]: mepenaua k 2 [1]: mepenaya k 3 [1]: nepenaua x 0
[2]: mpuem o N-1  [2]: mpuem ot O [2]: mpuem ot 1 [2]: mpuem ot N-2
@ - [Iponecc ¢ Homepom X
[t] - IlocnemoBaTeabHOCTH BBIOIHECHUS ACHCTBHS,
rae t — mopsAKOBBIT HOMEPOM
N - OO6muiee KOJIUYECTBO MPOLIECCOB

Puc. 3. Cxema KOMMYHHKAIIMH IPOIIECCOB «CABHT TI0 KOJIBILY»

BXOIIHbIe JaHHbIC: HCT.

BuIxoaHbIe JaHHBIE: « [<HOMep npouecca>]: receive message
'<coobmeHue>"».

HpnMep BXOJHBIX U BBIXOAHBIX JAHHBIX IJIA 4-x nmpomeccoB

BxoaHble JaHHbIE BbixoaHble JaHHbIE
: receive message '3’
receive message '0O'
receive message '1'
receive message '2'

— — — —
w NP O
[

3adanue 16. Kommynukayuu «mouka-mouKka»: cxema «Karcowlil Kaxucoomy»

Hanummre MPI-nporpamMmy, peanu3yrouryto Ipy mNoMOIIH OJIOKHPYIOITUX
(GYHKIMIA TOCBUTKYA COOOIIEHUH THIA TOYKA-TOUYKa CXeMY KOMMYHHKAIIUU MTPOLIEC-
COB «KaXXIbIM KAXKIOMY», B KOTOPOH OCYILIECTBISAECTCS NEPEChUIKA COOOIIEHUS OT
Ka)KJIOTO TIporiecca kaxaomy (cM. puc. 4). B kauecTBe nepeaBaeMoro cooOIeHus
MCIOJIb3yUTE HOMED Mpouecca. Kaxapli mpouecce J0mKEH BBIBECTH HA SKPAaH BCE
NOJyYEHHbIE COOOIIECHUSI.




TN

[1]5 nepenaya K 1 [1]: mepenaya k O
[2]: nepezaya K 2 [2]: nepenaua x 1
[3]: mpuem ot 1 [3]: mpuem ot 0
[4]: npuem ot 2 [4]: mpuem ot 1

[1]: mepenaya k 0
[2]: mepenaua k 2
[3]: mpuem ot 0
[4]: mpuem ot 2

@ - [Ipouecc ¢ Homepom X

[t] - IlocnemoBaTeabHOCTH BBHIOIHECHUS ACHCTBHS,
riae t — nopsAIKOBBI HOMEPOM

Puc. 4. Cxema KOMMYHHKAIIUU MPOLIECCOB «KAX/IbII KaXKIOMY»
Ha TIpuMepe 3-X MPOIECCOB
BXOIIHbIe JAaHHBbIE: HCT.
BLIXO)]HLIe JAHHBIC: Ka)KI[BII\/'I ImponuecCcC BBIBOAUT COO6HICHI/I€
«[<nomMmep mpouecca>]: receive message '<coobOweHue>' from <HO-
Mep mpouecca>».
HpnMep BXOAHBIX U BBIXOJHBIX JAHHbBIX IJIA 3-x nmpomeccon

BxoaHble fjaHHBIE BbIxoaHble JaHHBIE

receive message 'l' from
receive message '2' from
receive message '0O' from
receive message '2' from
receive message '0O' from
receive message 'l' from

— e, — .
NN P OO
[ S

P ONONRE




VYkazanus k 3aganuio 13. KoMMyHHKalIUM «TOYKA-TOYKA». cxeMa «3cTtadeTHasi na-
JOYKA»

1.

Cosnaiite mpoekT mpi_baton B Microsoft Visual Studio 2010 ¢ moxepsxkoit
MPI (cm. ykazanus k 3agaauto 10).

BcraBbre B Ko nmporpammbl Bei3oBbl GyHkiuii MPI_Init u MPI_Finalize.
3anuImre HoMep KaxJI0ro mpolecca B iepeMeHHyto rank.

3al'II/IIIII/ITe KOJINYCCTBO HapaJIJICJIBHBIX HpOHGCCOB B HporpaMMe B HepeMeHHy}o
size.

Co3znaiite cooOlieHue, 00bIBUB IEJI0UHUCICHHYIO TIepeMeHHy10 buf.

B cxeme KOMMyHHMKaIIMU NPOLECCOB «3cTadeTHas Najlouka» i 00ecredeH s
MOCJe0BaTEIBHOM OT Mpolecca K mpolieccy nepenadn cooomenus («adcrader-
HOW MaJOYKN»), IPOIECC TOJDKEH CHavyaia JOXKAAThCs MOIyYeHUsT COOOIICHNUS,
a 3aTeM IepechUIaTh €ro cieayromneMy npoieccy. Ho Bce mporieccsl He MOTYT
HAYaTh C BBI30BA OMEPAILIUU TOTYyYEHUSI COOOIIEHUS, T.K. B CIydae UCIIOJIb30Ba-
Hus onokupytomux onepauuii MPI Send u MPI_Recv Bo3HuKHET cutyanus
mynuka (deadlock), npu koTopoii Bce mporieccsl Oy IyT MPOCTauBaTh U MPO-
rpaMMa HUKOT/Ia He 3aBepIIuThCs. COOTBETCTBEHHO BBIIETSIOT MPOIECC, KOTO-
PBI HHUIUAIM3UPYET Mepeiady COOOIIEHuUs, T.€. IEPBbIM JIEHCTBUEM BBIMOJI-
HSIET OIEpalIo OTHPABKU COOOIIEHUS — 3TO Ipouecc ¢ HomepoMm 0. Peanuso-
BaTh 3TO MOKHO CJIEAYIOLIUM 00pa3oM:

e C momomrsto oneparopa if BeienuTe B mporpaMme 1Be CEKIMH KOAA: IS
nporiecca ¢ Homepom O U JIJIsE OCTaTbHBIX MPOIECCOB:
if (rank == 0) {

// Koz, BuIIOJHSeMbM npoieccom 0

}
else {
// Koz, BBINOJIHIEMEIM OCTAaJIbHEIMM I[IPOLIECCAMU

}

e B cekmuu a1 nporecca 0 mpucsoiite nepemennoit buf snavenue 0. C mo-
mortrsio MPI_Send ornipaBsTe nepemennyto buf mporeccy 1. 3aTem, BbI3BaB
¢yuknuto MPI_Recv, oxxunaiite cooOIIeHHe OT MpoIecca ¢ HOMEPOM Size-
1.

e B cekiuu 111 OCTaJIBHBIX TTpo1ieccoB, Bbi3BaB Ppynkiuo MPI_Recv, oxu-
naiTe cooOIIeHne OT mporecca ¢ HomepoM rank-1. TToce moydenus co-
OOIIIeHHS yBEIMYbTE 3HAUCHHE TTepeMeHHoi buf Ha eauHMIy ¥ oTHIpaBBTE
ero ceIyoIeMy IpoIeccy: IS Mpoliecca ¢ HoMepom Size-13to Oyner 0,
JUTS OCTaJIBHBIX — rank+1.

JIJ1s Bcex mpoIieccoB BRIBEANTE 3HaUeHHE repeMeHHoi buf Ha sxpan ¢ momo-
ko printf.
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8.

CroMOIIIMpYyUTE U 3aIlyCTUTE Ballle MPUIOKEHUE. Y 0eIUTeCh, YTO BEIBOAUTCS
BEPHBIN PE3YJIbTAT.

Yka3zanus Kk 3agaHuio 14. KoMMyHUKAIIMH «TOYKA-TOYKA»: CXeMa «MacTep-
pabouue»

1.

Cosnaiite mpoekt mpi_masterslave 8 Microsoft Visual Studio 2010 ¢
noaaepxk-koit MPI (cm. ykasanus k 3aganuio 10).

2. BcraBpre B ko nmporpammel Bei3oBbl (yHkImi MPI_Init u MPI_Finalize.

3. 3amnuimTe HoMep KaXI0ro mpolecca B IepeMeHHyo rank.

4. 3anummTe KOJIMYSCTBO IMapaJuICJIbHBIX IIPOUCCCOB B IIPOrpaMmMe B IICPCMCHHYIO

size.

5. Co3zpaiite cooOiieHne, 00bSIBUB LEIOYUCICHHYIO IEpeMeHHYI0 buf.

6. C nmomorsto oreparopa if BeenuTe B mporpaMme JIBe CEKITUHU KOJA: JUIS

master-miporiecca u JUIs OCTaJIbHBIX IIPOIECCOB:

if (rank == 0) {
// Kom, BHIIOJIHAEMEIM master-npoleccoM

}
else {
// Kom, BHIIOJHAEeMEM Slave-mnpoleccamu

}

B cexmuu s slave-miporieccoB npucsoiite nepemenHoi buf 3nauenne Homepa
npoiiecca. Ormpasbre buf master-npormeccy.

B cekiuu 11 master-miporiecca ¢ momoIipto ornepartopa for cozpaiire muKi co
CUCTYHUKOM SIC, U3MEHSFOIIUMCS OT 1 j10 Size-1. B Tere 1ukiia ¢ moMoIb0
dbynkuuro MPI_Recv nonxyuute coobuienue ot mpoiiecca ¢ Homepom Src. Boi-
BEJIMTE TIOJIYYEHHOE COOOIIEHUE Ha dKPaH ¢ MOMOIIIbIO printf.

CxoMmmIMpyiuTe U 3ayCTUTE Ballle PHIOKEHUE. Y 0eTUTECh, YTO BHIBOJUTCS
BEPHBIN PE3YJIbTAT.

Yxka3anus k 3agaHuio 15. KoMMyHHMKAIMH «TOYKA-TOYKa»: POCThIe HEOJIOKUPYIO-
e 00OMEHBI : CXeMa «CABMI MO KOJIBIY)

1.

Co3snaiite mpoekt mpi_ring B Microsoft Visual Studio 2010 ¢ moaaepxkoit
MPI (cm. ykaszanus k 3aganuto 10).

O3HaKOMbTECh C OCHOBHBIMU (DYHKIIUSIMH HEOJOKUPYIOUIEH Tepeaadyu cooo-
nieHui oudamorexu MPI:

int MPI_Isend (void *buf, int count, MPI_Datatype datatype, int dest, int
msgtag, MP1_Comm comm, MPI_Request *request) — nepenada cooOiie-
Hus, aHanoruaaas MPI Send, ogHako Bo3Bpar M3 MOAIPOrpPaMMbI ITPOUCXOIHUT
Cpa3y Iocjie WHUIMAIU3alMK Mpollecca mepeaadyn 0e3 OXuJIaHus 00padOTKH
BCEro cooOIIeHus1, Haxosierocs: B Oydepe buf. 31o o3Hauaet, 4To HENB3S TO-
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BTOPHO HUCIOJBb30BaTh AaHHBIN Oydep il Apyrux menei 0e3 MmosyuyeHus ao-
MOJIHUTEILHON HMH(OpMAIMU O 3aBEpUICHUU JMaHHOW NOChUIKU. OKOHUaHUE
npoiiecca nepenadu (T.e. TOT MOMEHT, KOT/Ia MOXHO TEPEUcIonb3oBarh Oydep
buf 6e3 onaceHuss UICIOPTUTH MEPeIaBAEMOE COOOIIEHNE) MOKHO OMPEICIIUTh C
MOMOIIBIO TapamMeTpa request u mpouenyp MPI Wait u MPI_Test.

Cooowenue, omnpagnennoe 1000 uz npouedyp MPI Send u MPI Isend,

Modxcem Ovimb npunamo ar0ooi u3z npovyeoyp MPI Recv u MPI Irecv.

int MPI_Irecv (void *buf, int count, MPI_Datatype datatype, int source,
int msgtag, MP1_Comm comm, MPI_Request *request) — npuem coobiie-
Hus, aHanornyseli MPI Recv, onHako Bo3Bpar u3 noanporpaMmbl IPOUCXOAUT
cpa3zy Mocje MHUIMAIU3aluy Ipolecca npueMa 0e3 03Ku1aHus MOIy4eHHs CO-
obmenus B 0ydepe buf. OxoHuaHue nporecca mpueMa MOKHO ONPEAETUTh C
MOMOIIIbIO MapameTpa request u npoueayp MPI Wait u MPI Test.

int MPI_Wait (MPI_Request *request, MPI_Status *status) — oxxumanue
3aBepieHus acuHXpoHHbIX npoueayp MPI Isend wnu MPI Irecv, accouuupo-
BaHHBIX C uJeHTU(UKaTopoM request. B cimydae mpuema, arpuOyThl U JJIIMHY
MOJIyYEHHOTO COOOIICHHSI MOXKHO ONPEIEIUTh OOBIYHBIM 00pa30oM € TOMOUIBIO
napamerpa status.

. 3amuImTe HOMep KaXJI0ro Mmpolecca B IepeMeHHyIo rank.

. 3aHI/IIHI/ITe KOJINYECCTBO napannenLHHx HpOHeCCOB B nporpaMMe B nepeMeHHon
size.

. Cozpnaiite coobIieHue, oObSIBUB LIEIOYUCICHHYIO ITIepeMeHHY0 buf, mpucpoiite
el 3HaueHue rank.

. B cxeme KOMMyHUKaIIUU TIPOIIECCOB «CABUT IO KOJBILY» BCE MPOIIECCHI BBI-
MOJTHSIFOT OJTHU M T€ e JICHCTBUS: OTIIPABIISIIOT COOOIIEHUE CIEAYIONIEMY TTPO-
I[eCCy, 3aTeM TOIy4YaroT COOOIIEHUE OT MPeabIIYIIero mpoiecca. Peann3zoBaTh
ATO MOHO CIIEYIOIIUM 00pa3oM:

e Omnpenennure HOMEp TpoIlecca, KOTOPOMY OYAET OTIPABIATHCS COOOIIEHHE.
Brzosute Hebmokupyromyro MPI- dyHkimio oTripaBku cooO1eHus.

e Omnpenenure HOMep IpoILECCca, OT KOTOPOTo OyAET MPUHUMATHCA COOOIIIE-
Hue. BrzoBure Hebmokupyrouryo MPI- ¢dyHkIuio npruema coo0IIeHus.

e JloxauTech 3aBEPIICHUS OTepaIluii 0OMEHa ¢ MTOMOIIBIO ABYX BHI30BOB
¢dbyakuun MPI Wait, mn6o oobequnennoi ¢pynkuun MP1_Waitall,

int MPI_Waitall (int count, MP1_Request *array_of requests,
MPI_Status *array_of statuses) 6mokupyeT paboTy, ITOKa BCe Onepariuu
oOMeHa, CBsI3aHHBIC C AKTUBHBIMH JICCKPUINITOPAMH B CITUCKE, HE 3aBEpPIIAT-
Cs1, ¥ BO3BpaIIaeT cTaTyc Bcex omneparuii. O06a MaccuBa UMEIOT OJMHAKOBOE
KOJIMYECTBO JICMEHTOB. DJIEMEHT ¢ HoMepoM | B array_of statuses ycranas-
JIMBACTCS B BO3BPAIIAEMBIi CTaTyC i-0i onepariuy.



J1J1s Bcex MpoIIecCOB BhIBEANTE 3HaUCHHE epeMeHHoi buf Ha skpan ¢ momo-
b0 printf.

CroMOWIMpYyWUTE U 3allyCTUTE Ballle TPUIIOKEHUE. Y O€TUTECh, YTO BEIBOAUTCS
BEPHBIN PE3YJIbTAT.

Ykazanus Kk 3aaaHui0 16. KOMMyHHKAIIUM «TOYKA-TOYKA»: CXeMa «KAKIBIH KaxkK-
AOMY»

1.

Co3snaiite mpoext mpi_all B Microsoft Visual Studio 2010 ¢ mognepxkoit MPI
(cM. ykazanus k 3aganuio 10).

BcraBbTe B kKo mporpammbl Bei3oBbI pyHKImi MPI_Init u MPI_Finalize.
3anuimTe HoMep KaxkI0ro mpolecca B nepeMeHHyro rank.

3aHI/IHH/ITe KOJINYECCTBO napa.nnenLme HpOHGCCOB B HporpaMMe B nepeMeHHon
size.

Coznaiite cooOrieHne, 00bSIBUB 1IETOUYHUCICHHYIO TIepeMeHHyto buf, mpucBoiite
eit 3HaueHue rank.

B cxeme KOMMYHHUKAITUHU TPOIIECCOB «KaXIbIH KaKIOMY» C N TpoIieccaMmu Ka-
JKJIBIH TPOIIECC OTIPABIISCT BCEM JIPYTHM MPOIIECCaM 0 OJHOMY COOOIIICHHIO
(Bcero N-1 cooOrieHue), ¥ MPUHUMAET IO OAHOMY COOOIIICHHIO OT N-
lmporecca. PeannzoBaTh 3T0 MOXKHO CJIEIYIOIIMM 00pa3oM:

o Cozpaiite muki ot 0 10 N-1. Bei3oBUTE B TENIe 3TOTO MUKJIa HEOIOKUPYFO-
mryto MPI- pyskIuio otnpaBku cooOIieHus1, B KauecTBE HOMEpa mpoIiecca-
MOJTydJaTesl YKaXXUuTe cueTdrK mukiia. C moMonisio ornepatopa if nckimounte
BO3MOKHOCTh OTIIPABKH COOOIICHHSI MPOIIECCOM CaMOMYy cele.

e Tlocne 3aBepieHus nukia. Bei3oBuTe QYHKIMIO OKUTAHUS 3aBEPIICHHS
acMHXpOHHBIX oneparuit MPl_Waitall.

e Cosnaiite eme oquH muka ot 0 1o N-1. Bei3oBuTe B Tene 3TOr0 IUKIIa He-
onoxkupyrontyro MPI- ¢yskiuto mpuema cooOrieHus1, B KaueCcTBe HOMEpa
mporecca-moayJaress yKakuTe cueTyuk ukia. C momorsto oneparopa if
HCKJTIOYUTE BO3MOKHOCTh IIpUEMa COOOIIICHUS TPOIIECCOM OT CaMoTo ceOsl.

e Tlocne 3aBepieHus nukia. Bei3oBuTe QYHKIMIO OKUATAHNS 3aBEPIICHHS
acMHXpOHHBIX oneparuii MPI1_Waitall.

J171s Bcex MpoIeccoB BhIBEAUTE 3HaUCHHE epeMeHHo buf Ha sxpan ¢ momo-
ko printf.

CroMIUIMPYITE U 3aIyCTUTE BaIllle TPUIOKEHUE. Y O€IUTECh, UTO BHIBOJIUTCS
BEPHBIN PE3YJIbTAT.





