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Message Passing Interface (MPI, nHtepdoenc
nepeAqym CoOOOLLEHUMN) — MPOTPAMMHbBIN
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nepeAqir MHPOPMALLMM, KOTOPLIM MO3BOAIET
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NOOLLECCAOMM, BbIMOAHAOLLMMM OAHY 3AACHY.
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CtaHaapTbl MPI

o MPI' T - 1994,

o MPI 1.1 -12 1toHg 1995 roao

o MPl 2.0 - 18 ntoag 1997 roaad

o MPI 2.1 - ceHT96pb 2008 road

o MPI 2.2 - 4 ceHTa0p4 2009 roao

o MPI 3.0 - 21 ceHTa6psa 2012 roaa




Peaannsauum MPI

o MPICH — OAHQ 13 COMbIX PACNPOCTPAHEHHbIX peAAM3aLmMa MPI, pabotaeT
Ha UNIX 1 Windows-cucteMmax

o Open MPl — el € oAHO cBOBOAHOS peaam3aumsd MPl. OCHOBOHO HO DoAee
PAHHWX NpoekTax FT-MPI, LA-MPI, LAM/MP| 1 PACX-MPI.

o MPI/PRO for Windows NT — kommepyeckas peaamsaums ang Windows NT
o Infel MPI — kommepydeckasd peaamsaums aad Windows / Linux

o Microsoft MPI Bxoamnt B coctas Compute Cluster Pack SDK. OCHOBOH HGO
MPICH2, HO BKAIOYOET AOMOAHUTEABHBIE CPEACTBA YMNPABAEHMA 3QAQHUIMM.
[loAAepPXMBAETCH Ccrieumndomkaums MPI-2.

o HP-MP| — koMMmepieckasa peaamsaumg ot HP
o SGI MPT — nAaatHag 6mbanoteka MPI o1 SGI
o Mvapich — cBoboaHasd peaamsaums MPI aAq Infiniband

o Oracle HPC ClusterTools — becnAatHAsg peaAmM3aLma
AAs Solaris SPARC/x86 v Linux Ha ocHose Open MPI

o MPJ — MPI for Java
o MPJ Express — MPI Ha Java



B Microsoft |

|

Technologies v Downloads v Programs v Community v Documentation v  Samples

MSDN Library > Servers and Enterprise Development > Microsoft High Performance Computing for Developers ~

» Microsoft HPC Pack SDK \ M ic rosoft M PI

o~

» Microsoft Compute Cluster Pack

Microsoft MPI (MS-MPI) is a Microsoft implementation of the Messag i for developing and runn

¥ Microsoft MPI applications on the Windows platform.

MS-MPI offers several benefits:

Ease of porting existing code that uses MPICH.

Security based on Active Directory Domain Services.

High performance on the Windows operating system,

Binary compatibility across different types of interconnectivity options.

» LINQ to HPC

» Network Direct SP

" yEeeiRshaueen MS-MPI downloads

The following are current downloads for MS-MPI:

» CCP Class Library

) o MS-MPI v7.1 (new!) - see Relea s
> Technical Articles e Debu or MS-MPI Applications with HPC Pack 2012 R2
» HPC Class Library Earlier versions of MS-MPI are available from the Microsoft Download Center.

Community resources

’| Forum

MPI Team

Microsoft high performance computing resources

Featured tutorial: How to compile and run a simple MS-MPI program
Featured guide: A
Mic ft Hig




Microsoft MPI v7.1

Language: English

Stand-alone, redistributable and SDK installers for Microsoft MPI.

@ Details

@ System Requirements

@ Install Instructions



Choose the download you want

« File Name Size

« msmpisdk.msi 2.2 MB
P

| MSMpiSetup.exe 5.1 MB



#3) Microsoft MPI (7.1.12437.25) Setup — X

[Q

End-User License Agreement :
Please read the following license agreement carefully ’ ‘ L i ' ‘
A

MICROSOFT SOFTWARE LICENSE TERMS
MICROSOFT MPI REDISTRIBUTABLE

These license terms are an agreement between Microsoft Corporation
(or based on where you live, one of its affiliates) and you. Please read
them. They apply to the software named above, which includes the
media on which you received it, if any. The terms also apply to any
Microsoft

e updates. ¥

Print '_ | Back ‘ Next Cancel




‘_ﬁl Microsoft MPI SDK (7.1.12437.25) Setup — X

Destination Folder
Click Next to install to the default folder or dick Change to choose another. £

Install Microsoft MPI SDK (7. 1.12437.25) to:

C:\Program Files (x86)\Microsoft SDKs\MPI\




Microsoft MPI

Microsoft MPI (MS-MPI) is a Microsoft implementation of the Message Passing Interface standard for developing and running pa
applications on the Windows platform.

MS-MPI offers several benefits:

Ease of porting existing code that uses MPICH.

Security based on Active Directory Domain Services.

High performance on the Windows operating system.

Binary compatibility across different types of interconnectivity options.

MS-MPI downloads

The following are current downloads for MS-MPI:

e MS-MPIv7.1 (new!) - see Release notes
e Debugger for MS-MPI Applications with HPC Pack 2012 R2

Earlier versions of MS-MPI are available from the Microsoft Download Center.

Community resources

e Windows HPC MP] Forum
e (Contact the MS-MP| Team

Microsoft high performance computing resources

Featured tutorial: How to compile and run a simple MS-MPI program

Featured guide: Set up a Windows RDMA cluster with HPC Pack and A8 and A9 instances to run MPI applications
Microsoft High Performance Computing for Developers

Microsoft HPC Pack (Windows HPC Server) Technical Library

Azure HPC Scenarios

Related topics



HacTpouka cuctemsl

CAWINDOWS\system32\cmd.exe

Version 10.0.10586
(c) Kopnopauua MaumkpocodT (Microsoft Corporation), 2015. Bce npaBa 3awuileHsbl.

C:\Users\moroz>set msmpi
MSMPI_BIN=C:\Program Files\Microsoft MPI\Bin\
MSMPI_INC=C:\Program Files (x86)\Microsoft SDKs\MPI\Include\
MSMPI_LIB32=C:\Program Files (x86)\Microsoft SDKs\MPI\Lib\x86\
MSMPI_LIB64=C:\Program Files (x86)\Microsoft SDKs\MPI\Lib\x64\

C:\Users\moroz>




B HOCTPOMKAOX NPOEKTA
YCTOHOBMUTb:

o AOMOAHUTEABHbBIE KATAAOTM BKAKOYOEMbIX JDAMAOB:
o $(MSMPI_INC);$(MSMPI_INC)\x86
AU
o $(MSMPI_INC);$(MSMPI_INC)\x64

Kondurypauus:  Axtuexas (Debug) v~ [natdopma: AxtusHas (Win32) v Qv
4 CpolicTea KOHPUrypauum ﬂbnonﬁmenbﬂble KaTanoru BK1H4aembix 47$kMSMIr’rlr_INd;rSr(MSﬂPl_rIN'C)\'x86
Obume [JononnuteneHble katanoru Fusing
Otnagka ®opmart oThagouHon nHGopmauun basa gaHHbIX NporpamMmel Ana onepauy
Katanorn VC++

Moaaepkka 0BLLEASBIKOBOW CPEABI BBINOAH

4 C/Crs Wcnonbsosate paclumperune cpeabl BeINOAF
Obuyme OTKNKOYNTE 3arpy30uHbIil BaHHEp Aa (/nologo)
Orrmmisaups YpoBeHb NpeaynpexaeHnit Yposenn3 (/W3)
Hipenponeccop O6pabatbieate NpeaynpexaeHna kak ownbd Her (fWX-)
i Mpoeepkn SDL Aa (/sdl)

Azbik

MHoronpoueccopHas KoMnuaauma
[MpbeasapuTensHO OTKO



Configuration: | Active(Debug) v| Platform: |Active(x64) v Configuration Manager...

p Common Properties Additional Include Directories S(MSMPL_INQ);$(MSMPI_INC)\x64
4 Configuration Properties Additional #using Directories

General Debug Information Format Program Database (/Zi)

Debugging Common Language RunTime Suppo

VC++ Directories Consume Windows Runtime Extensic
b C/C++

b Linker

P Manifest Tool

p XML Document Generator
b Browse Information

b Build Events

p Custom Build Step

p Code Analysis

Suppress Startup Banner Yes (/nolego)
Warning Level Level3 (/W3)
Treat Warnings As Errors No (/WX-)
SDL checks Yes (/sdl)
Multi-processor Compilation

Additional #using Directories
Specifies one or more directories (separate directory names with a semicolon) to be searched to
resolve names passed to a #using directive. (/Al[path])

Apply




oB mMeHIo «(KOMMOHOBLLLUKY:
o AOOABUTbL B {AOMOAHUTEAbHbIE 3AQBUMCUMOCTHY oanA msmpi.lib

o AOBABUTb B {AOMNMOAHUTEABHbIE KOTAOAOTM BMOAMOTEK) CChIAKY HO
NAnKy:
> S(MSMPI_LIB32)
NAU
> S(MSMPI_LIB44)

Crpanuupl ceoiicte ConsoleApplicationl ? X
Konpurypaumna:  AxtusHas (Debug) v | [Mnatdopma: | Axtuexas (Win32) v Aucnetyep koHdurypaumit...
4 CeoiicTea KoHdMrypaLmum Monck napaMeTpoe K KNKOYE:
Obwue |
Otnaaka
Katanoru VC++ =
p C/C++ :E g‘ ’ » - ) . ) o )
4 KoMNOHOBLUMK ‘ BHecenune cnyvaliHocTu B 6asoeblit agpec  [a (/DYNAMICBASE) A
Obwme BoeirpysuTte oTnoxkeHo 3arpyxkaemble DLL
Beoa BbipasHueaHue pasgena
®aiin maHndecta BeixoaHoint daiin $(OutDir)S(TargetName)S(TargetExt)
Otnapka JobaenTe moayne B cBopky
Cucrema «32.lib;odbccp32.lib;msmpi.lib;%(AdditionalDependencies)
Ontumusauns JononHNTENBHBIE 3aBUCMMOCTI MaHUBECT:
Breapennbiit IDL JononHutensHbie katanoru BubanoTek $(MSMPI_LIB32)
Meranaritibie Windows JononHutensHble NapameTpel
JononnutensHo [paiisep He 3aaH0
Efi'}i‘?ﬁ“ﬁgilﬂ"_ 3apatb aTpubyThbl cEKLMK



Configuration: |Active(Debug)

v| Platform: |Active(x64) Configuration Manager...

Input

Manifest File

Debugging

System

Optimization

Embedded IDL

Windows Metadata

Advanced

Command Line
Manifest Tool

Browse Information
Build Events
Custom Build Step
Code Analysis

XML Document Genera

A

Lock for options or switches:

B &

Add Module to Assembly
Soccp32 msmpi ib3¥(AdditionslDependencies
Additional Library Directories $(MSMPI_LIB64)
Additional Manifest Dependencies
Additional Options
Allow Isolation
Assembly Link Resource
Base Address
CLR Image Type Default image type

Additional Dependencies

Specifies additional items to add to the link command line [i.e. kernel32.lib]

OK Cancel




cECAU PA3PSAAHOCTb NPOrPAMMbI HE COOTBETCTBYET
PA3PAAHOCTU MNOAKAIOYEHHbIX BUOAUOTEK, TO
BO3HMKHYT TAKME OLLUUOKMU:

LNK1120: 5 unresolved externals

LNK2019: unresolved external symlol
_MPI_Comm_rank@8 referenced in function _main

LNK2019: unresolved external symlol
_MPI_Finalize@0 referenced in function _main

LNK2019: unresolved external symbol _MPL_Init@8

referenced in function _main

LNK2019: unresolved external symbol _MP|_Recv@28

referenced in function _main



[lepBOEe NPUAOXKEHUNE

F#include "stdafx.h”

#include <mpi.h>
#include <stdio.h>

Eint main(int argc, char** argv) {
// Initialize the MPI environment
MPI_Init(NULL, NULL);

// Get the number of processes
int world_size;
MPI_Comm_size(MPI_COMM_WORLD, &world_size);

// Get the rank of the process
int world_rank;
MPI_Comm_rank(MPI_COMM WORLD, &world rank);]

// Get the name of the processor

char processor_name[MPI_MAX_ PROCESSOR_NAME];

int name_len;
MPI_Get_processor_name(processor_name, &name_len);

// Print off a hello world message
printf("Hello world from processor %s, rank %d"
" out of ¥d processors\n”,
processor_name, world_rank, world_size);

// Finalize the MPI envirconment.
MPI_Finalize();




3AMNyCK NPUAOXKEHMS

oHA KAXKAOM MALLUMHE 3AMNYyCTUTb AEMOH:
smpd -d

AamuHnctpatop: KomaHnaHas ctpoka - smpd -d

: \WINDOWS\system32>smpd -d

°HQA YMNPOBAFKOLLLEM Y3AE BbIMOAHMTbD KOMAHAY
3AQMYCKA NPOrpPAMMBbI;

mpiexec -hosts KoanuXoctor IP1 KoaAllpoul

IP2 KoAlpou2 ... IPN KoallpouN -wdir
NytoKMankeCllporpammou UmMaPanaa.exe




3anyCcK MPUAOXKEHMS

o [MoMepP CTPOKM 3AMYyCKA NPOrPAMMbI HO 3-X XOCTAX:

mpiexec -hosts 3 192.168.0.2 2 192.168.0.3 2

127.0.0.1 3 -wdir 1\\192.168.0.1\MPIProgram
Example. exe

o PE3yAbTAT:

Hello world from processor one, rank 4 out of 7 processors
Hello world from processor one, rank 3 out of 7 processors
Hello world from processor two, rank é out of 7 processors
Hello world from processor two, rank 5 out of 7 processors
Hello world from processor quad, rank 2 out of 7 processors
Hello world from processor quad, rank O out of 7 processors
Hello world from processor quad, rank 1 out of 7 processors



O6bw.as cxema pabotel MPICH Ha kAacTepe

BeiuncnurensHbie yansi
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[lepBOEe NPUAOXKEHUNE

F#include "stdafx.h”

#include <mpi.h>
#include <stdio.h>

Eint main(int argc, char** argv) {
// Initialize the MPI environment
MPI_Init(NULL, NULL);

// Get the number of processes
int world_size;
MPI_Comm_size(MPI_COMM_WORLD, &world_size);

// Get the rank of the process
int world_rank;
MPI_Comm_rank(MPI_COMM WORLD, &world rank);]

// Get the name of the processor

char processor_name[MPI_MAX_ PROCESSOR_NAME];

int name_len;
MPI_Get_processor_name(processor_name, &name_len);

// Print off a hello world message
printf("Hello world from processor %s, rank %d"
" out of ¥d processors\n”,
processor_name, world_rank, world_size);

// Finalize the MPI envirconment.
MPI_Finalize();




KOHCTQHTDI




PYHKLUHUU U KOHCTAHTDI
°MPI_COMM WORLD - BCE€ MPOLECChbl (KOHCTAHTA)

°int MPI Init( int* argc, char** argv)
°int MPI Finalize ()

°int MPI Comm size( MPI Comm comm, int¥*
Size) - OnNPEeAEeAMTb KOAUMYECTBO 3AMYLLEHHbIX MPOLECCOB:
int size;
MPI Comm size (MPI_COMM WORLD, &size);
°int MPI Comm rank( MPI comm comm, int¥*
rank) - onpeaeaeHme HOMEPA NPOLLECCA B rpyrne

int rank;

MPI Comm rank (MPI_COMM WORLD, &rank);

°cint MPI Abort (MPI Comm comm, int

errorcode ) - asapuiHoe 3aBepLLeHne paboThl
NPOLLECCOB
MPI_Abort (MPI_COMM WORLD,MPI ERR OTHER) ;



PYHKLLUMU

°int MPI Send(void* buf, int count,
MPI Datatype datatype, int dest, int msgtag,

MPI Comm comm) -nepeAa4a COOOLLEHMs
o buf - aapec HaYaAQ Bydoepa MNOChIAKM COOBLLLEHMS
o count - YNCAO MEPEATBAEMbIX DAEMEHTOB B COOOLLLEHMM
o datatype - TMn NnepeAadBOEMbIX SIAEMEHTOB
o dest - HOMeP NPOoLECCA-NOAYHATEAS
o msgtag - meTka coobLLLEHMS
o .comm - UAEHTUCDUMKATOP rPYMmMbl

#define N 10
int rank, buf[N];

MPI Send(buf, N, MPI INT, 1, 10, MPI COMM WORLD) ;



PYHKLLUMU

cint MPI Recv(void* buf, int count, MPI Datatype
datatype, int source, int msgtag, MPI comm comm,
MPI Status *status) -npuem cooblieHus (BrokmpyoLLas dOyHKLMS)

o BbIXOAHOM napameTtp buf - aapec HavaAa Oydbepa npuema coobLLeHUS
count - MAOKCMMOABHOE YUCAO DAEMEHTOB B MPOUHUMAEMOM COOOLLIEHUNM
datatype - TMn 3AeMEHTOB MPUHMMAEMOTO COODLLLEHMS

source - HOMeP NPOLLECCA-OTMNPABUTEAS

msgtag - MeTKa NPUHUMAEMOTO COOBLLIEHMS

o comm - MAEHTUAOMKATOP FPYMMbl

BbIXOAHOM napamerTp status - nTapameTpbl NPUHATOTO COOBLLLEHMS

o

(¢]

(¢]

(¢]

o

#define N 10

int rank, buf[N];
MPI_Status status;

MPI Recv(buf, N, MPI_INT, 1, 10, MPI_COMM WORLD, &status);



PYHKLLUMU

cint MPI Probe (int source, int tag,

MPI Comm comm, MPI Status status) -
NPOBEPKA NPUEMHOIo bydoepa

° SOUrce - HOMEP MPOLLECCA-OTNPABUTEAS

> fag - MeTKa COOBLLLEHMS

o comm - MAEHTUCPMKATOP rPYMmMbI

o BbIXOAHOM napameTp status - napameTpbl MPUHITOro COOBLLLEHMS

MPI_Status status;

MPI_Probe (MPI_ANY SOURCE, MPI ANY TAG, MPI_COMM WORLD,
&status) ;



CtpykTtypa MPI_Status

COAEPXUT MOA:

o MPI_SOURCE (1MCTO4YHMK),
o MPI_TAG (meTka),

o MPI_ERROR (owmbka).

MPI_Status status;

MPI_Probe (MPI_ANY SOURCE, MPI ANY TAG, MPI_COMM WORLD,
&status) ;

O



PYHKLLUMU

cint MPI Get count(MPI Status status,
MPI Datatype datatype, int *count ) -
OMNPEAEAEHNE PAIMEPO COODLLLEHMS

o status - Hdoopmaums o coobLLEHUM

o datatype - TN NPUHUMAEMbBIX SAEMEHTOB

° BBIXOAHOM NAPAMETP count - YUCAO DAEMEHTOB COOBLLLEHMS

MPI_Status status;

int count;

MPI Get count(&status, MPI INT, &count);
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const double a = 0.0;//HuxHuin npegen
const double b = 100.0;//BepxHuit npegen
const double h = ©.000001;//Wlar wHTerpuposaHua

-ldouble fnc(double x)//WHTerpupyemas QyHxUMA

d
return x*x;
i
Slint _tmain(int argc, _TCHAR* argv[])
1

int myrank, ranksize, ij;
clock_t start, finish;
MPI_Status status;
= MPI_Init(NULL, NULL);//WHuumanusaums MPI
//Onpegensem cBoi HOMep B rpynne:
MPI_Comm_rank(MPI_COMM_WORLD, &myrank);
//Onpegensem pasmep rpynnei:
MPI_Comm_size(MPI_COMM_WORLD, &ranksize);
double cur_a, cur_b, d_ba, cur_h;
= if (!myrank)
=l {//3To npouecc-macTep
//Onpegensem pasmep guanasoHa ANA Kaxgoro npouecca:
d_ba = (b - a) / ranksize;
//OcTaBnsem nepsuii guManasoH AN macTepa:
cur_a = a + d_ba;
cur_h = h;
start = clock();




-r -

//Paccuinaem ncxopHuie AaHHbE NOAYWMHEHHBM NPOLECCaM:
for (1 = 1; i<ranksize; i++)

1
cur_ b = cur_a + d_ ba - h;
MPI_Send(&cur_a, 1, MPI_DOUBLE, i, 98,
MPI_COMM _WORLD);
MPI_Send(&cur b, 1, MPI_DOUBLE, i, 99,
MPI_COMM WORLD);
MPI_Send(&cur_h, 1, MPI_DOUBLE, i, 100,
MPI_COMM _WORLD);
cur_a += d_ba;
¥

cur_a = a;
cur_b = a + d_ba - h;
1
else
{//3T0 ogvH M3 NOQYMHEHHHIX NPOoUEeCCOoB
//Mony4yaem WCXOgHbe OaHHbE:
MPI_Recv(&cur_a, 1, MPI_DOUBLE, @, 98,
MPI_COMM WORLD, &status);
MPI_Recv(&cur_b, 1, MPI_DOUBLE, @, 99,
MPI_COMM _WORLD, &status);
MPI_Recv(&cur_h, 1, MPI_DOUBLE, 0, 100,
MPI_COMM WORLD, &status);



//PacyeT uHTerpana B CBOEM AWanascHe, BHNONHAKT BCe

//npoueccu:

double s = @, sl1;

printf("Process ¥d. A=%.4f B=%.4f h=%.10f\n",
myrank, cur_a, cur_b, cur_h);

for (cur_a += cur_h; cur_a <= cur_b; cur_a += cur_h)
s += cur_h*fnc(cur_a);

if (!myrank)
{//3To npouecc-macTep
//Cobupaem pesynbTaTe pacyeTos:
for (1 = 1; i<ranksize; i++)

1
MPI_Recv(&s1, 1, MPI_DOUBLE, i, 101,
MPI_COMM_WORLD, &status);
s += s51;
¥

finish = clock();
//NevyaTb pesynbTaTa:
printf("Integral value: %.4f\n", s);
printf("Time: %.4f\n", (double)(finish - start) / CLOCKS_PER_SEC);
¥
else
//3T0 nogYMHEHHH npouecc, OTNpaBAAeM pe3ynbTaTo
/ /macTepy:
MPI_Send(&s, 1, MPI_DOUBLE, @, 101,
MPI_COMM_WORLD);
MPI_Finalize();//3asepwerune pabotu c MPI
return 9;
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const double a = 0.0;//HuxHuit npegen
const double b = 100.0;//Bepxunit npeagen
const double h = 0.000001;//llar WHTErpUpoOBaHWA

Fldouble fnc(double x)//WHTerpupyemas dyHxums
1

}

return x*x;

Elint _tmain(int argc, _TCHAR* argv[])

1
int myrank, ranksize, i;
clock_t start, finish;

= MPI_Init(&argc, &argv);//WHuumanusauma MPI
//Onpegensem cBOW HOomMep B rpynne:
MPI_Comm_rank(MPI_COMM_WORLD, &myrank);
//Onpepgensaem pasmep rpynnei:
MPI_Comm_size(MPI_COMM_WORLD, &ranksize);
double cur_a, cur_b, d ba, cur_h;
double *sbuf = NULL;
if (!myrank)
{//3T0 npouecc-macTep
//Onpegensem pasmep guanasoHa ANA Kaxgoro npouecca:
d_ba = (b - a) / ranksize;
sbuf = new double[ranksize * 3];
cur_a = aj;
cur_h = h;

M-




—— .y

for (1 = @; i<ranksize; i++)

1
cur_ b = cur_a + d_ba - h;
sbuf[i * 3] = cur_a;
sbuf[i * 3 + 1] = cur_b;
sbuf[i * 3 + 2] = h;
cur_a += d_ba;

¥

¥
double rbuf[3];

start = clock();
//Paccenka Bcem npoueccam, BKAw4as npouecc-mactep|
//Ha4YanbHBIX AaHHBIX ANA pacyeTa:
MPI_Scatter(sbuf, 3, MPI_DOUBLE, rbuf, 3, MPI_DOUBLE, @,
MPI_COMM WORLD);
if (sbuf) delete[]sbuf;
cur_a = rbuf[@]; cur_b = rbuf[1]; cur_h = rbuf[2];
//PacyeT wHTerpana B CBOEM AWanasoHe, BHNONHAWT BCe
/ /npoueccu:
double s = 0;
printf("Process %d. A=%.4f B=%.4f h=%.1ef\n",
myrank, cur_a, cur_b, cur_h);
for (cur_a += cur_h; cur_a <= cur_b; cur_a += cur_h)
s += cur_h*fnc(cur_a);
rbuf[@] = s;
if (!myrank) sbuf = new double[ranksize];
//Cobupaem 3Ha4YeHWA WHTErpanos OT NPOUECCOB:
MPI_Gather(rbuf, 1, MPI_DOUBLE, sbuf, 1, MPI_DOUBLE, @,
MPI_COMM_WORLD);



if (!myrank)
{//3T0 npouecc-macTep
//CymmnpoBaHne WMHTErpanos, NONYYEHHHX KaxabM
/ /npoueccom:
for (1 = @, s = @; i<ranksize; i++) s += sbuf[i];
finish = clock();
//NevaTe pesynbTaTa:
printf("Integral value: %.4f\n", s);
printf("Time: %.4f\n", (double)(finish - start) / CLOCKS PER_SEC);

delete[ ]sbuf;
¥
MPI_Finalize();//3asepwenue pabotm c¢ MPI

return 0;



