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BupmyanbHblie mononoauu

Kpome cmmcka mporieccoB m KOHTEKCTa OOMEHa ¢ KOMMYHHKATOPOM MOKET OBITh CBsI3aHA
JOTIONTHUTEbHAs WHMOopMarus. BaxHelmeil pasHOBHAHOCTHIO TakOW WH(OpPMAINUU SIBIISACTCS
mononozus ooMeHoB. B MPI Tomosorusi mo3BojsieT CONoCTaBUTh MpoIieccaM, MPHHAIICKALTIM
HEKOTOpOW TrpyImIe, APYTUX, OTIMYHBIX OT OOBIUHOM, cxeM aapecanuu. Tomoioruu oOMEHOB
coobmenussmu B MPI sBastorcss supmyanvusivu. DTO 3HAYUT, YTO OHU HE CBSI3aHBI C
(U3UYECKON TOMOIOTHEN KOMMYHUKAIIMOHHON CETH MapaJlIeIbHOW BBIYUCIUTEIIHHOM CUCTEMBI.

Tononorueil B JaHHOM ciy4yae Ha3bIBAIOT CTPYKTYPY COCIMHEHUN JMHUN U y3II0B ceTu 0e3
ydeTa XapaKTEPUCTHK CaMHX Y3JIOB. Y3JIaMU 3[€Ch SBIISIFOTCS MPOLIECCHI, COCAMHEHHUAMH —
KaHaJbl OOMEHa COOOIIEHUSMH, a CEThI0 MBI CUMTAaEéM BCE IPOLECCHI, BXOAAIIME B COCTaB
napajuleJIbHOM ImporpaMMsl. HacTo B MPUKIAIHBIX IPOrpaMMax IIPOLIECCHl E€CTECTBEHHO
YIOPSAOYUTHh B COOTBETCTBUU C JIOTUKOM 3aiauu. Takas cUTyalus BO3HUKAET, HAIIPUMED, €CIIN
BBITIOJIHSIIOTCS. PACUYEThl, B KOTOPBIX HCIOJIB3YIOTCS PEUIETKH (CETKH). DTO MOXKET OBITh MpHU
IPOrpaMMHUPOBAaHUM CETOYHBIX METOJOB pelIeHUs Au(QepeHInanbHbIX YPaBHEHUH, a TaKXKe B
JIPYTUX CIIy4asX.

B MPI cymiecTByrOT ABa TUIA TOMOJIOTHU:

L4 c)ekapmoea monoJjiocust — NPAMOYTroJibHass pClicTKa HpOHSBOHBHOﬁ PasSMEPHOCTHU
(puc. 1);

®  mononoeus epaga.

Hax tomonorusMu MOXHO BBIMIOJIHATH pa3jiU4HbIe oOmepanuu. J[ekapToBbl peleTKH MOXKHO
pacuIeIuIsiTh Ha TUNEPIUIOCKOCTH, yJajsisi HEKOTOpble u3MepeHus. J[aHHble MOXXHO CABUTaTh
BJI0JIb BEIOPAaHHOT'O U3MEPEHUS IEKapTOBON PELIETKH.

Cogueom HA3BIBAIOT MEPECHUIKY JaHHBIX MEX]Y MPOIECCAMH BJIOJIb OMPEIEICHHOTO U3MEPEHUSI.
Bnonbe n3dpaHHoro uaMepeHusi MOryT ObITh OPraHU30BaHbl KOJUIEKTUBHbBIE OOMEHBI.

Jns  Toro, 4TOOBI CBS3aTh CTPYKTYpPY [JI€KapTOBOM pELIETKM ¢ KOMMYHUKATOPOM
MPI COMM_WORLD, HEOOXOIMMO 3a1aTh cienyrouye mapamMmeTpsl:

Q pa3MepHOCTb PEUIETKH (3HaUE€HUE 2 COOTBETCTBYET IIJIOCKOM, IBYMEPHOM PELIETKE);

O pa3mep pemeTKH BIOJIb Kaxaoro uaMmepenus (pasmepsl {10, 15}, Hanpumep, COOTBETCTBYIOT
IUIOCKOM HPSIMOYTOJIBHOM pELIETKE, MPOTSHKEHHOCTh KOTOPOW BIOJIb OCH X cocTaBiseT 10
y3JI0B-TIPOIIECCOB, a BIOJIb OCH Y — 15 y3110B);

O NepUOIUYHOCTH BIOJb KaKIOTO H3MEPEHHS (pelieTka MOXET ObITh MEPUOINYECKOM, eCliu
Hpoueccm, HaxoAIIuecda Ha HpOTI/IBOHO.HO)KHBIX KOHIIax p;I;[a, BBaHMOHeﬁCTBYIOT Me)KI[y
co0oit).

MPI naetr BO3MOXXHOCTH CHCTEME ONTHMHU3HPOBATH OTOOPAXKCHHE BUPTYATHHOW TOIOJIOTHH
MPOIIECCOB Ha (PU3UUECKYIO C TIOMOIIBIO H3MEHEHHS MTOPSIIKa HyMEpPaIliy MPOIECCOB B TPYIIIIE.

[Tongnporpamma MPI_Cart_create  (omucaHuss  MHTEPPENWCOB  COOTBETCTBYIOIIHMX
MOAMPOrpaMM HUMEIOTCS B METOAUYECKOM IMOCOOMH) CO3/1a€T HOBBIM KOMMYHHUKATOpP, HaIEss
JIEKapTOBOM  TOMOJIOTMEH  MCXOJHBIM KOMMYyHUKaTop. MPI_Cart_create sBusgercs
KOJUICKTUBHOW oOmepanue (3Ty MOANPOrpaMMy JOJKHBI BBI3BIBATH BCE TIPOLIECCH W3
KOMMYHHUKaTOpa, HAIeJIIEMOro JIEKapTOBOM TOMOJIOTHUEN).

[Tocne co3maHus BUPTYaJbHOM TOIOJIOTMH MOXKHO HCIOJIB30BaTh COOTBETCTBYIOIIYIO CXEMY
aJipecalliy MpoOIECCOB, HO JIsi 3TOr0 TpeOyeTcsl MepecyeT paHra Ipolecca B €ro J1eKapTOBBI
KOOpAMHATBl M Hao0opoT. OmnpenenuTs OEKapTOBbI KOOPAMHATHI IMpoLEcca MO €ro paHry B
IrpyIie MOXXHO C IIOMOIIBIO IToanporpaMmMel MPI_Cart_coords.



HPOUECCEI

Puc. 1. /lekapToBa TONOJOTHS

O6paTHBIM IECTBUEM II0 OTHOIIEHWI0 K MPI_ Cart coords oOmamaer nogmnporpaMma
MPI_Cart_rank. C ee MOMOUIbI0O MOXHO OINPEACIUTh PAaHT MpoLecca MO €ro JAeKapTOBBIM
KOOpAHHATaM B COOTBETCTBYIOIIEM KOMMYHHUKATOPE.

Mexy mporeccamy, OpraHM30BaHHBIMU B JIEKapTOBY PEIIETKY, MOTYT BBIIOJHATHCS OOMEHBI
0ocoboro Buaa. DTO CIBUTH, O KOTOPHIX MBI YK€ yNoMUHanu. VIMeroTcs aBa THIA CIBUTOB
JIAHHBIX I10 Tpynne u3 N mpoueccos:

Q yukauueckuti coeue Ha J mo3ummii BAosb pebpa pemetku. JlanHpie ot mpomecca K
nepeckuiatoTes npoieccy ¢ Homepom (J + K) mod N;

Q suwennvni cosue Ha J TO3WIUMKA BIOJb pebpa pemeTkw, Koraa JaHHble B mporecce K
NepechIaloTes mpoieccy ¢ HomepoM J + K, eciau paHr aapecaTta HaXOJUTCA B Ipejaesiax
mexay O u N.



JlabopamopHasi paboma

B 3aganmax naGopatopHoit pabotel 0.5 mpemsaraercst Jomnucatb M MOAM(DUIMPOBATH
npejuiaraeMblii parMeHT MporpaMMel Ha si3bike C, HAIMCAaHHBIN ¢ UCTIONIB30BaHUEM IPOIEAYP
MPL

HeoOxoaumblii 1151 BBITIOTHEHUS JAaHHOM JIA0OpaTOPHOM pabOThI CIIPABOYHBIN MaTepral MOKHO
HaliTh Ha c1p. 51 —55 Mmemoouueckoeco nocobus «CpencrtBa NpPOrpaMMUPOBAHUS IS
MHOTOITPOIIECCOPHBIX BHIYUCITHTEIBHBIX CHCTEM .

3apaHue 1

B nporpamme Ha s3pike C KOMMYHHMKATOp grid_comm HaaeaseTcsi TONMOJOTHEN IBYMEPHOM
PCHICTKU C MECPUOANYICCKUMU I'PAHUYIHBIMU YCIOBUSAMHU, ITPUUCM CUCTECMC PA3PCIICHO U3MCHUTDH
HNOPSAOK HyMepaluu IpOLEeccoB. B HCXOAHOM TeKCTe MpOIMYIIEHb BBI3OBHI MPOIEAyp, C
MOMOIIbIO0 KOTOPBIX KAXKIBIM MPOILECC MOKET ONMPEIETUTh CBOM PaHT U AEKAPTOBBI KOOPAUHATHI.
JloGaBbTe 3TU BBI30BbI, OTKOMITMJIUPYITE U 3aIyCTUTE MIPOTPAMMY.

#include "mpi.h"

#include <stdio.h>

int main(int argc,char *argv([])
{

MPI_Comm grid_comm;

int dims[2];

int periodic[2];

int reorder =1, g = 5, ndims = 2, maxdims = 2;
int coordinates[2];

int my_grid_rank;

int coords|[2];

MPI_Comm row_comm;

dims[0] = dims[1l] = qg;
periodic[0] = periodic[l] = 1;
coords[0] = 0; coords[l] = 1;
MPI_TInit (&argc, &argv);

MPI_Cart_create (MPI_COMM_WORLD, ndims, dims, periodic, reorder,
&grid_comm) ;

printf ("Process rank %i has coordinates %i %i\n", my_grid_rank,
coordinates[0], coordinates[1l]);

MPI_Finalize();
return 0;

}



JloGaBbTe B nporpammy u3 3agaHus 1 onepanuy HUKINYECKOr0 U/UITU JTUHEWHHOTO CABUTA BIOJIb
ONPEJIETICHHOTO U3MEPEHHUS.



W3mennte nporpamMmy u3 3amaHus 1, HaJeqIuB KOMMYHHKATOP TOIOJIOTHEH HEKOTOPOTro rpada.
Jeranu obcyauTe ¢ npernoaaBaTeIeM.



