2. TexHosorus nporpammupoBanusi MPI

3aoanue 10. Cozoanue npoexma 6 cpeoe MS Visual Studio ¢ noodoepickon MPI
Coznaiite mpoekT B cpene Visual Studio 2010 ¢ mognepsxkoit MPI.

3aoanue 11. IIpozpamma «l am!y

Hanumure nporpamMmy, B KOTOpOH KK/ MPOIECC BHIBOJUT HA SKPaH CBOM

HOMED U 00111ee KOJTMIECTBO MPOIIECCOB B MPUJIOKEHUU B (popmare:
I am <Homep mnpoluecca> process from <KoamuecTBO NPOLIECCOB>
processes!

BXOIIHI)Ie JaHHbIC. HCT.

BruIixoaHble JaHHBIE: CTpPOKH B (l)opMaTe «I am <Homep mnpouecca> process
from <KommuecTBO MNPOLIECCOB> processes!».

IIpuMep BXOJHBIX U BBIXOJHBIX JaHHBIX

BxoaHble 1aHHBIE BbIxoaHble JaHHBIE

3 I am 0 process from 3 processes!
I am 1 process from 3 processes!
I am 2 process from 3 processes!

3aoanue 12. IIpocpamma «Ha nepewtit-emopoii paccuumaiica!y

Hanumure nporpamMmy, B KOTOPOU Ka)/Ibli MPOLIECC ¢ YETHBIM HOMEPOM BbI-
BOJUT Ha DKPAH CTPOKY «I am <Homep npouecca>: FIRST!», a K&XKIbII IPO-
II€CC C HCYCTHBIM HOMECPOM — «I am <Homep mnpouecca>: SECOND!»ﬂﬂpOHeCCC
HOMepoM () TOJKEH BBIBECTH Ha SKpaH 001ee KOJIMYECTBO MPOLIECCOB B MPUIIOXKE-
HHHI;@OpMaTe«<KonMHeCTBo [IPOLLECCOB> processes.nN.

BxoaHble JaHHBIE: HET.

BbixoaHble JaHHBbIE: CTPOKH B hopMate «I am <Homep mnpouecca>: FIRST!»
WIN «I am <Homep mnpouecca>: SECOND!» WIN «<KonmuecTBO IPOLIECCOB>
processes.».

HpnMep BXOJIHBIX U BBIXOAHBIX JAHHBIX

BxoaHble 1aHHBIE BbIxoaHbIe JaHHBIE
4 4 processes.
I am 1 process: FIRST!
I am 2 process: SECOND!
I am 3 process: FIRST!




VYkazanus K 3aganunio 10. Coznanue npoekra B cpeae MS Visual Studio ¢ momnep:x-
koii MPI

1. Cosnmaiite nmpoekt mpi B Microsoft Visual Studio 2010 ¢ MuHEMaTBHBIM KOJIOM:

int main () {
return O;

2. /lna exnrouenusn noooepsrcku MPI ycTaHOBUTE TOTIOJHUTENIBHBIC TApaMETPhI
KOMIWISIIIAA TTPOSKTA:

e B rinaBHOM MeHIO BeiOepute Project-> Mws_npoexma Properties

e B otkpeiBmieMcst okue Beioepute Configuration Properties / C/C++ /
General. Ycranosute 3Hauenue napamerpa Additional Include Directo-
ries B 3naduenue «C:\Program Files\sMPICH2\include». Cm. Puc.1.

r

CTpaHuubl cBOMCTE mpi @Iéj

Kondurypauua: ’AKTMBHan (Debug) v] Mnatdopma: ’AKTMBHan (Win32) '] ’ Jucnetyep koHdurypaumii.., ]
a4 OBne ceoiicTea C:\Program Files\MPICH2\include |Z|
.NET Frarmework u cceinkmn Pazpewate coelnkn Fusing
4 CeoiicTea KoHUrypaumm DopmaT 0TAZA0HHOA MHGopMAaLMK Baza ganHen nporpammer gna onepauun “Hsmennts n npog
OBwme Moanep:ka oBLeasbIKoBoi cpeabl BeiNoAHEHUA ((
Otnapxa OTkntoUNTE 3arpysoUHEIR BaHHep Ja (/nologe)
Karanorn VG + YpoBeHb NPEAYNpPEXAEHM Level3 (/W3)
4 C/Cer (OBpabaTeiBaTe NpegyNpexieHna Kak cLunGrmn Her (/Wi-)
Dfume MHorenpoueccopHan KoMNUAALMS
OnTumuzaymna
Wenonssoeats FOnukoa ana nuctunra accemBnepa
Mpenpoueccop

CozgaHwe Koaa
Azbik
MNpeagapuTenbHo oTKon
BeixogHeie daiine
WHdopmaumna of noxog
JononHuTensHo
KomangHan cTpoka
» KomnoHoswmk
> MHcTpymenT manndecta
> Menepatop XML-gokymenT
> Mhdopmaumn ob ncxogron
> CoBeiTua nocTpoeHna
> Hactpaweaembiid 3Tan noct
- AHanws koaa 1.

W BKJ daiinos
OnpegenAeT oguH MW HECKONBKO KaTaA0ros, 400aBNAEMBIX K MyTH NONCKA BKIHYaEMBIX GaiNoE; ANA yKasaHna
v o b HECKO/IBKMX 3HAYEHUIA MCNONL3YETCA Todka c 3anatoi.  (/I[nyTe])

0K ” OTmena ” MpumMeHnTe

Puc. 1



e Packpoiire Configuration Properties / Linker / General. Ycranosure
sHauenue mapametpa Additional Library Directories B 3HaucHue
«C:\Program Files\MPICH2\lib». Cm. Puc.2.

-
Crpanuuel ceoicts mpi @I&J

Kondurypauma: | Axtuenan (Debug) | Mnarpopma: |Axtnenas (Wind2) '] [ Jucneryep kondurypauni.. ]
4 CeoiicTea koHpurypauun BoixoaHoi daiin S{0OutDir)5(TargetName) $(Targetbxt)
OBwme OroBpaskare ¥04 BEINOAHEHNA HezagaHo
Otnagxa N Bepcua
Katanoru VC++ BrAHIUMTE MHKPEMEHTHYHD KOMMOHOBKY Ja (/INCREMENTAL)
4 C/Cs+ OTKAHYMTE 33rpy3eYHBld GaHHEp Ja (/NOLOGO)
OBne MpenycTute BuBnnoteky nmnopTa Her
Qnmumnsams 3aperucTpUpOEaTE BLIED], Her
Mpenpoueccop Meperanpaeneque 4na nonesosatenci Her
;::T”"‘e Koaa C:\Program Files\MPICH2\lib [=]
Komnonosate GuBanoTekn n3 3aBMcumocTei Ja

MpeasapuTensHo oT|
N = WNcnone3oeate BX0AHbIE Gaiinkel 3zBNCMMocTed BuE Her
BoxoaHble daiinel |=

CocToAnme coblnkm
WHdopmauma ob uc

3anpeTuTe npueasky DIl

HdononHutensHo
Komanguan crpoka (O6pabarteizaTe NPEAYNPEKASHNA KOMNOHOBLLNKS |
4 KomnoHoewwmk MpuHyanTenEHLIR BEIECA daiina

OBLume Co3aaTte onepatMBHD MCNpasnAemeli obpas

Baog 333tk aTpUBYTEI CEKLMK

@ain manndecra

Otnagka

CucTema m

OnTummnzaumna

BHegperHesii IDL

JenonnutensHo n R T

Komanaran crpoka Paspeluaer nonb3oBaTento NeEpeCcnNpesendTs Ny e cpeasl GnBanorexn (fLIBPATH:nanka)
. mr.l.r__._...‘._.._.._.. ;.I_'_

OK ] l Otmena ] [ MpnmernTe

Puc. 2

e Packpoiite Bxiragky Configuration properties / Linker / Input. Jlo6abTte
sHadyeHuto napametpa Additional Dependencies: «mpi.lib». Cm. Puc.3.

CrpaHuupl ceoiicTs mpi ? &
Kendurypaumna: [AKTMBHan (Debug) v] Mnatdopma: IAKTMBHan (Win32) '] [ Jucneruep koHbUrypaymii... ]
» OBwwe ceoiicTea JononHUTENEHBIE 3ABNCUMOCTH kernel32.lib;user32.lib; gdi32 lib;winspoollib; comdlg32.lib;ad
a4 CeoicTea KoHGUIypaLmu WrHopupoeate Bef 2 é
Obume W JononHATENbHEIE 3AEMCMMOCTI
rHOpMpoBaTE Bk
Ortnapka aiin onpeaeneni| "o ik ,
Katanoru VC++ [loBaguTs Moy
> C/Ces BHeApWTE yNpasng
4 KomnoHoBWw MK MpMHYaNTENbHO 8
Ouyre Otnoskero sarpy -
Beog
N Pecypce, © 1 }
Qaiin manHndecta
Otnagka YHacneaoBaHHbIE SHAYEHKA:
Crerema kemnel32.lib
OnTuMuzaLma user32.lib
Breapenneii IDL Q‘_ﬂi32-“b )
JononsutensHo wmspDDI.IIk?
comdlg32.lib
KomanaHana ctpoka -

WHeTpymenT manudecTta
lenepatop XML-gokymen Hacnegosars oT poguTens nan oT 3HAYEHWA N0 YMOAHEHIID A0A T
Whdopmauma of ncxogHol
CoBeimtua nocTpoeHma oK ] l e ]
Hacrpansaemblii 37an noc
AHanwz koga L

ﬂomll"'le}lbllhle 3ABMCHMOCTH
3aAaeT AONOAHWTENBHBIE 3NEMEHTBI, KOTOPBIE HYXKHO 40B3EWTE B KOMEHAHYH CTPOKY KOMAOHOBKK (T.2.

e 8 kernel32.lib)
MpurennTs

Puc. 3



o Jlna Komnunayuu TPUIOKEHUS HaxXxmuTe F7.

e /lna 3anycka NIpUIIOKEHUS co3aiiTe daiin run.bat B aupexropuu, B Ko-
TOPON HAXOJUTCS Ballle CKOMITUIMPOBAHHOE MPUIIOKEHHUE, CIAEAYIOIIETO
COJIEPIKAHUS:

"C:\Program Files\MPICH2\bin\mpiexec.exe" -np 2 —-noprompt
mpl.exe
PAUSE

rjae

-np — OapameTp 3aJa0IINI KOJIUYECTBO MPOILIECCOB B MPUIIOKEHUH,
—-noprompt — MapaMmeTp AJi1 OTMEHbI 3alpOca PErucTpanuu,
mpi.exe — MMs BallIero MPUIOKECHHUS.

- a— . ¥ Ivanov » mpi » Debug * | ¥¢ [l Mouck: Debug

¥nopagounte * OTkphITh OBLMiA gocTyn = Hoeaa nanka == = [
-

. it s fata nsmeHeHwna Twun
- VzBpanHoe

4 3arpyzew 5 mpi 12.04.2012 10:12 Mpunosxke

= HepaeHne mecTa 2] mpi 12.04.201210:12 Incremen

B PaBounii cton |5 -] mpi 12.04.201210:12 Program |
L [&] run 12042012 12:05 MakeTHE!|

= | Cll

-

BB edit run.bat - Far 2.0.1420 x86

"G :\Program Files“MPICHZ“hin“mpiexec.exe" —np 2 —noprompt mpi.exe

'

6
Puc. 4

e [lIpoiiaute aBTOpU3aNKIO I 3amycka mpich. s ato nepeligure B Ka-
taior C:\Program FilesS\MPICH2\bin\, 3arryctute wmpiregister.exe. B
OTKpPBIBLIEMCSI OKHE BBEAUTE B mosie ACCOUNt Bal JIOTHH Jyisl BXO/1a HA
KOMIIBIOTEPHI B y4eOHOM KJlacce:

class\sam_siorun

u B nojie password Bamr naposib. Cm. Puc. 5. Haxxmurte xHonky Register,
yOenuTech, 4TO BbIBENOCH coobienune «Password encrypted into the
Registry.» Haxmure knonky OK.



'[E) MPIEXEC -regiter rapper J IS =lr -]

|Use this tool to encrypt an account and
password to be used by mpiexec to launch
mpichZ jobs.

The account provided must be a valid user
account available on all the nodes that will
participate in mpich? jobs.

J <« Program Files » MPICHZ2 » bin

e | Example_: L
Ynopagounte ¥ OTkpeiTe Hosan nanka g:_“?;mﬂ:‘{am”m
i VsBpanHoe = Vs Account: Iclass\i\ranov
4. 3arpyskmn 4] clog2TOslog2 password Iw— =
=l Hepaehue mecta irlag2rl E
A . 3 fr rgereg Click register to save the credentials and
Bl PaBouwii cron =] jumpshot Remove to delete the credentials for the b
. current user.
£ [=] jumpshet_launcher b
= Bubmmorern Dmpiexec i Register i Remove | 0K | Cancel | E
E Bugeo [ smpd Password encrypted into the Registry. 3
=) Dokymener %] Tracelnput.dl b
(| WzoBpaxerna | |4 traceTOslog2 b
&l Myzbika €] wmpicenfig E
[€] wmpiexec B L B e 2
18 Komnetotep [F] wrpiregister 22.02.2010 17:06 MpunosxeHne 24 Kb
'E-?, NokaneHelid guck _
wmpiregister [Jarta wzmenenna: 22.02.2010 17:06 [arta cozganna: 22.02.2010 17:06
MpunoxeHne Pazmep: 24,0 Kb
Puc. 5

e Temnepb MOXXHO 3aITycKaTh CO3/IaHHBIN BaMu paHee bat-haiin.

Yxka3zanusa k 3aganuio 11. Ilporpamma «l am!»

1. Co3zpaiite mpoekt mpi_i_am B Microsoft Visual Studio 2010 ¢ moxaepxkoii
MPI (cm. ykazanus k 3aganuto 10).

2. Tlogkmrounte 3aronoBovHblil (aiin mpi.h ¢ pyakmusimu MPI. Ctpoka moakiiro-
YEHUSI 3aroJIOBOYHOTO (paitna:

#include <mpi.h>

3. Nuunmanusupyiire 6ubauoreky MPI. [l sToro B pyHKIMHU main BEI30BUTE
MPI-¢pyukiuro MPI_Init:

MPI Init (&argc, &argv);

PeanbHast ”HULIMANM3AMS 17151 KQXKI0T0 IPUJIOKEHUS BBIIIOJIHAETCS HE Oosee
OJIHOTO pa3a, a ecyiu MPI yxxe ObUT MHUIIMATU3UPOBAH, TO HUKAKUE JEHCTBUS
HE BBINIOJHAIOTCS U IPOUCXOINUT HEMEIJICHHBIM BO3BPAT U3 MOANPOIPAMMBI.
Bce ocraababie MPI-gyHKuMu MOryT OBITH BBI3BAHBI TOJIBKO I0CJIE BbI-
3oBa MPI_Init!



B kauecte napamerpoB MPI _Init TpebyeT mapameTpbl KOMaHIHOM CTPOKH, KO-
TOpBIE Ballla IporpaMMa MoJy4aeT yepe3 mapaMmeTpsl GyHKIUU Main argc u
argv. J1o6aBbTe mapaMeTpsl arge U argv B QyHKIUIO Main:

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

/] ...

Omnpenenure HOMEp Mpoliecca B MPUIIOKEHUU C TTOMOIIBIO (PYHKITUU
MPI_Comm_rank:

int rank;
MPI Comm rank (MPI COMM WORLD, &rank);

rae

IIEPBbIM NIapaMeTp YKa3bIBA€T KOMMYHUKATOP, B KOTOPOM OIPEIEIISIETCA
HOMED TEKYIIEro IMpoiiecca. MPT COMM WORLD — KOMMYHHUKATOP, 00bEIH-
HstoIMi Bee nporecchl B MPI-ipunioxenunun. Co3naercs o yMOI4aHUIo.

rank — IIEJIOYMCIICHHAS TIEPEMEHHAsI, B KOTOPOU (PYHKIIMSI BO3BpAIIACT HO-
Mep TEKYLIEro mporecca.

Onpenenure KOIMYECTBO MPOLIECCOB B MPUIIOKEHUH € MTOMOILBIO (PYHKIIUN
MPI_Comm_size:

int size;
MPI Comm size (MPI_ COMM WORLD, &size);
rac
IIEPBBIN MMAPAMETP YKA3bIBAET KOMMYHHUKATOP, B KOTOPOM ONPEAEIISAETCS KO-

JIMYCCTBO IMPOUICCCOB.

size — IIEJIOYUCIICHHAS TTIEPEMEHHAsA, B KOTOPOH (DYHKIMs BO3BpalaeT Ko-
JIMYECTBO MPOIECCOB.

BBBOBHTCKOMaHﬂyBBHKHWXHPOKH<GIam_<HOMep npolecca> process
from <KommuecTBO NPOLIECCOB> processes!».

printf ("I am %d process from %d processes!\n", rank, size);

B komniie nmporpammel BeizoBute pyrkiuo MPI_Finalize:
MPI Finalize();

MPI_Finalize — 3aBepiiieHne mapaiieasrHON YacTH MpriIokeHus. Bee mocie-
nyrorue ooparmenus k 1oosiM MPI-tipotieypam, B Tom unciie k MPI Init, 3a-
npemenbl. K Momenty BeizoBa MPI Finalize mpoueccom Bce neiicTBusi, Tpe-
OyIoIIMe ero y4acTus B OOMEeHe COOOIIEHUSIMHU, TOKHBI ObITh 3aBEPIICHBI.

CxoMnuiMpyiTe U 3ayCTUTE Ballle MPUIOKEHUE. Y 0eIUTeCh, 4YTO Ha IKpaH
BBIBOJIUTCSI BEPHBIN pe3yJibTart.



VYkazanus k 3aapanuio 12. Ilporpamma «Ha nepBbiii-BTOpPOIi paccunTaiics!»

1.

Co3snaiite mpoekt mpi_fist_second B Microsoft Visual Studio 2010 ¢
noinepxk-koit MPI (cM. ykazanwmst k 3aganuio 10).

2. TlogkirounTe 3aroloBOYHBIN (aiiin mpi.h.

3. Nannmammupyiite 6udmmorexy MPI ¢ momomipro pyrkiun MPI_Init.

4. Ompenenute HOMEP NPOIlecca B MPUIOKEHUH C TIOMOIIBI0 (DyHKITNH

MPI_Comm_rank.

C nomorsio oneparopa sSwitch 6o if onpenenure Tpu ciydas:

® HOMCp IIponecca paBCH 0, TOr1a B Ka4CCTBC OIICPATOPOB HAIIMIIUTC OII-

pelneneHre KOJIM4ecTBa MPOLEeCCOB B MPUJIOKEHUH C MTOMOIIBIO (DyHKITUH
MPI_Comm_size u BBIBOJ Ha 3KpaH CTPOKU «<KoJMuecTBO MNpollec-
COB> processes.»

HOMED IpoIiecca SBISIETCS YemHblM YUCIIOM, T.€. OHO He 0 U enuTcs Ha
nBa 0e3 ocraTka (rank%2==0) — BBIBEJUTE CTPOKY «I am <Homep mnpo-
necca>: SECOND!».

HOMED TpoIIecca SABISICTCS HewenmublM YACIOM, T.€. OHO HE JCITUTCS Ha
nBa 0e3 ocTaTka (rank%2 !=0) — BBIBEIUTE CTPOKY «I am <Homep mpo-
necca>: FIST!».

6. 3aBepmute MPI-nipunoxxenue ¢pynkuueir MPI_Finalize.

7. CKxOoMIUIUPYHTE U 3allyCTUTE Balle NPUIIOKEHUE. Y OeAUTECH, YTO HA dKPaH

BBIBOJIUTCS BEPHBIN PE3YJIbTAT.





