Message Passing Interface (MPI)




[locnegoBaTenHo nporpamMmmpaHe

= OnpocTeH usrnen Ha

uenesaTa MallnHa — eUHNYEH

npouecop ¢ nameT Memory @
» EauHmnyHa nporpama 3a

N3nbliHEHNE

= [lporpamara moxe fga ce
npeHece Ha apyra Processor
nocriegoBaTesiHa apxXuTekTypa
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Message-passing napagurma

» Passutne c uen napanenHo

nporpammpaHe me@ @ @
* MHOXeCTBO npoLecopu CbC

cobcTBeHa nameT Frocessor—| cenes

» [lporpamaTta ce u3nbfiHgBa Ha
acex mpoLiecop
=  KomyHuKauua mexay

npouecuTe Ypes cbobLLeHUs
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Message-passing mogen

= [lIpocToTa

"  YHuMBepcanHocT

= JlecHo pebbreaHe

* [IpounsBoguTenHocT
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Message Passing Interface

= CTaHgapT 3a nHTepdenc, basmnpaH Ha
cboOLeHunsd

=  Peanusauyua kato omnbnuorteka
» [logavpxa Fortran, C, C++ e3uumn
» Be3 KOMyHUKaLUVUOHHU CbPBBLPU

= [lnatgopma — BUCOKO NPOU3BOAUTENHU
KOMMIOTPU

= [lpoeKkTupaH 3a napanenHu NpunoXXeHns
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Message Passing Interface -
0CcobeHoCTHr

» [IpegaBaHe Ha cbobLieHus oT Tmn Point-to-point:
= Be 6a3oBu onepaunmn send v receive
=  pasfiM4yHU TEXHU Bapuaunm
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Message Passing Interface -
0CcobeHoCTHr

=  KonekTuBHW KOMYHMKaALUUN — OaBa
Bb3MOXHOCT rofnisiMm 6pon npouecu aa cu
KOMYHUKNpAT:

=  Onepauun 3a NpeMecTBaHe Ha JaHHU Mexay
npowecuTte

. KonektneHu ornepaunn Nno N34HNCcrieHn4A
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Message Passing Interface -
0CcobeHoCTHr

» [loggpbxKa Ha rpynu oT npouecu
= [pyna - nogpeaeHa CbBKYMNHOCT OT NpoLecH
= Bceku npouec ce ngeHtudguumnpa c rank

. Onuncea kKou npouecn Cca BbBJI1I€E4EHU B
KOJTIEKTUBHN KOMYHUNKaLU N

=  Pasnun4yHu rpynu morat Aa u3nbnHasat
napanesnHo pasnuyHn 3agadu
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Message Passing Interface -
0CcobeHoCTHr

» [loggpbXKa Ha KOHTEKCT Ha KOMYHUKauuAaTa:
=  Pasgensa damunmmn ot cbobLLeHUS

= (Cb3gaBaHe Ha HeE3aBUCUMU KOMYHUKALMOHHN
noToun Mexay npouecu
= He3aBUCMMOCT Ha napanenHutTe oubnmoTeku
OT NOoTpeduTernckmnsa Ko,
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Message Passing Interface -
0CcobeHoCTHr

* [logapmbKKa Ha NPUOXHU TOMOMOMUN:
= [lpouecute 3a opraHusnpanHu B Tornonorum (grid)

= [laBa Bb3MOXXHOCT 3a METO, OT BUCOKO HMBO 3a
MaHUNynupaHe Ha rpynu npoLecu
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[lpoueceH moaen

=  (OcHoBHaTa us4yncnuTenHa eanHuua e
rnpouec

= MPI mMmopgenbT e cTaTudeH — cnen
cTapTvpaHe Ha NMPUNoXeHMETO CbLLEeCTBYBa
domkcupaH dbpon npouecu

* [lpouecute npuHagnexart Ha rpynu
* [pynuTte ca gUHaAMUYHU

= [lpouecute ce ngeHTudunumpar c HoMep
Ha rpyna un rank
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Message-queuing Moaen

Sender Sender Sender Sender
FURAIng FURning passive passive

<« {Ill] -

——— ———— e ——

________________

RHecewer Heceaiver Heceiver Hecsaijver
Funning passive Funning passive
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ApxuTtektypa Ha Message-queuing

CncrtemMa

Look-up

Sender - transport-level Recejver
e address of queue
p
Queuing ’ Queue-level ,J-"’I/T:EL‘ Queuing
layer !’ address 1 layer
| .. \d
Local OS5 - Address look-up Local OS T T
database | -
| . / | Transport-level
N " address

AJpecupaHe Ha HMBO onallka U Ha HUBO MpeXKa
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ApxuTtektypa Ha Message-queuing
cucrtema

Sender A
Application
Application
! 4 Receive
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Send queue | —l -
[ [
. Application
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R1 g| L~ )
ra
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S Tl -
|I‘i' I < Receiver B
Application

OpraHusaums Ha cuctema ¢ MapLIpyTU3aTopu
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Cb3pnaBaHe Ha MPI nporpama

= (Cb3gaBa ce caMo eagHa nporpama
= Bceku Bb3en n3nbnHABa Tasu nporpama

=  AKO e HeoBXoaOMMO HAKOW Bb3en aa
M3NbITHM YacT OT Koda, ToBa ce yKasa SBHO

[Tpnmep:

if (MyID = 2) {
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OCHOBHM MOMEHTU

= bpoun npouecu/Bb3nu — MPI_Comm_size()
= (ObnacTt Ha KOMYHUKALUWUOHHUTE ornepaumnm —
KOHTEKCT

= KOHTEKCTBbT U rpynara ca KOMOMHMpaHu B eauH
O0DEKT - KOMYHUKATOP

* B noBe4eTo cny4vaun ce 1U3nosi3ea eauH
komyHukatop: MPI_ COMM_WORLD

» Panr Ha Tekyuw, npouec: MPI_Comm _rank()
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Ctpyktypa Ha MPI nporpama

#include “mpi.h”
main (int argc, char** argv) {

/* No MPI functions called before this */
MPI Init(&argc, &argv);

MPI Finalize();
/* No MPI functions called after this */

} /* main */

PasnpedeneHu u Mpexoeu ornepayuoHHU cucmemu, Xpucmo BbiyaHos



[Tpumep Ha MPI nporpama

#include <stdio.h>

#include "mpi.h"

int main (argc,argv)
int argc;
char *argv[]; {
int myrank; /* Rank of process */
int numprocs; /* Number of processes */
MPI Init(&argc, &argv);
MPI Comm size (MPI_COMM WORLD, &numprocs) ;
MPI Comm rank (MPI_COMM WORLD, &myrank) ;
printf( "Process %d of %d says Hello!'\n",

myrank, numprocs) ;

MPI Finalize();
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CrtaptnpaHe Ha MPI nporpama

= KomnunupaHe u cebp3BaHe ¢ MPI
bnbnunorteka

= CrapTtupaHe:
# hello—np 4

Process 1 of 4 says Hello!
Process 2 of 4 says Hello!
Process 0 of 4 says Hello!
Process 3 of 4 says Hello!
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Point-to-point komyHMKauuu




Point-to-point komyHukayum - send

int MP1_Send(void *buf,
int count,
MP|_Datatype datatype,
int dest,
int tag,
MPI_Comm comm)

bnokupalla onepauus
3a Hebnokupauwia — MPI_Isend()
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Point-to-point komyHMKkauum - receive

int MPI_Recv(void *buf,
int count,
MP|_Datatype datatype,
int source,
int tag,
MPI_Comm comm,
MPI|_Status *status);

bnokupalla onepauus
3a Hebnokupawa — MPI_Irecv()
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OCHOBHU TUNOBE OAaHHU

MPI datatype C datatype
MPI_CHAR signed char
MPI_SHORT signed short int
MPI_SHORT signed short int
MPI_INT signed int
MPI_LONG signed long int
MPI_UNSIGNED CHAR unsigned char
MPI_UNSIGNED_SHORT unsigned short int
MPI_UNSIGNED unsigned int
MPI_UNSIGNED_LONG unsigned long int
MPI_FLOAT float
MPI_DOUBLE double

MPI_LONG_DOUBLE long_double
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KonekTuBHA KOMYHWKaLUUu




KonekTuBHA KOMYHWKaLUUu

Broadcast
Gatter, Scatter
All-gatter
All-to-all
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KonekTuBHA KOMYHWKaLUUu

data —=
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KonekTuBHA KOMYHWKaLUUu

Ag Ag |Bylcq |y
B, all-gather f, [&,[c, | D,
C, > Ag |By|cq | Dy
D, Ag| Byl eyl Dy
Ag|a4afas| o [A|Ba[Co P
By | By |B, | By Aq|By ]y Dy
Co[C1]C2|Cy _> Az [By|Ca| Dy
Dy |Dy |D2 | D4 Aq|By|cq Dy

PasnpedeneHu u Mpexoeu ornepayuoHHU cucmemu, Xpucmo BbiyaHos



BupTtyanHu Tononorun

MexaHn3bMm 3a MMeHyBaHe Ha NnpoLecuTe B
KOMYHMKaTOp C Len no-gobpa KoMyHuKaLums

OnpocTtsaBaHe Ha Koaa

OnTuMmM3anpaHe CBbP3BAHETO HA NPOLIEC KbM
Bb3eJ
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BupTtyanHu Tononorun

{0,0) {0,1) {0,2) (0,3)

{2,0) (2.1) (2.2) (2,3)

2-D Cartesian Virtual Topology
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