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HEJIb PABOTbI

[leas manHO#M mabopaTopHOW PabOTHI — TMOJYYCHHE MPAKTHYCCKUX HABHIKOB
otiaaku mapamienbHeix MPI porpamm B cpeae Microsoft Visual Studio. ITpu atom
OyneT mpeamnoJaraThCsi, YTo Ha pabouel craHumii cTtaHiuu yctaHoBieH Compute
Cluster Server SDK, wu, cienoBaTenbHO, HCHOJB3yeTcs peanuszanus MPI ot
koMmmanuu Microsoft (6ubmmuorexka MS MPI):

* VYnpaxuenue | — TecTOBBII JOKaIbHBINA 3alyCK NapaJlJIENIbHBIX IPOrPaMM,
* Vnpaxuenue 2 — OTiaaka mapauuienbHON nporpamMmbl B Microsoft Visual

Studio 2005.

0030p MeTOA0B OTJIAAKH NMAPAJJIeJBLHBIX IPOrpPamMM B cpeae microsoft
visual studio

OgHuM M3 BaXKHEWIIMX 3TaloB pPa3pabOTKH MpOrpamMM SBISIETCA IPOLECC
MOMCKA U YCTPAHEHHs OIIMOOK, HEM30€KHO BOSHUKAIOIINUX IPU HAMMCAHUH CIIOKHBIX
OporpaMMHBIX  cucteM. Jlins  Toro, d4roObl YOpPOCTUTH M BO  MHOIOM
aBTOMATHU3UPOBATh 3TOT TMpPOLECC, HEOOXOAMMO HCHOJIb30BaTh CIELHAIbHbIE
OporpaMMbl , Has3blBaeMble omnaoyuxamu. HecMoTps Ha TO, YTO CIIOKHOCTb
HAIMCaHUs NapaJuIebHbIX MPOrPaMM YacTO CYIIECTBEHHO MPEBOCXOAUT CIOKHOCTh
HalMCaHMUs TIOCJEeIOBATENbHBIX AHAJOrOB, JJIMTENIBHOE BpeMs HabIojanach
HEXBaTKa  KAaueCTBEHHBIX  OTIAAUYUKOB U1  MNApaUIENbHBIX  IPOrpamw,
pa3pabarbiBaeMbIX ¢  HUcmojb3oBaHueMm  TexHojorun ~ MPI.  Hoselmas
MHTErpUpOBaHHasl cpena pazpadotku Microsoft Visual Studio umeer B cBoem
COCTaBe OTJIAAUMK, MPEAOCTABISAIOMIMN IIMPOKUE BO3MOKHOCTH I IOUCKA M
YCTpaHEHHs OLIMOOK, B TOM yucie U 11 otiaaaku MPI npunoxenuit.

Otnanka (MOWCK W yCTpaHEHHWE OMIMOOK) — OJWH M3 BAXKHEHIIMX 3TaroB B
HAlMCAaHUU TPOTrPaMMHBIX CHCTEM, YacTO 3aHUMAIOIIUMK y pa3padoTyuka OOoJbIIe
BpEMEHHU, YeM HamucaHue OTIakuBaemMoro koja. [ns Toro, yToObl MakCUMaiIbHO
CHU3UTh BpEMs, 3aTpaurMBaeMoe Ha OTJIAJKy, HEO0OXOIWMO MPUJICPKUBATHCS
pEeKOMEHJAIMi KPYyHMHEHITUX MPOUZBOAMUTENICH MPOTPaMMHOTO OOeCleueHusl |
BEIyIIUX UCCleaoBaTeeli B 00JacTH KOMITBIOTEPHBIX HAyK €IIe Ha JTamax
MPOCKTUPOBAHUS U TporpaMMmupoBaHusi. Hampumep, MmogoOHBIE PEKOMEHIAIMU
OOBIYHO TpPEOYIOT TMOJATrOTaBIMBATh ABTOMATUYECKHUE TECTHI I BCEX YYaCTKOB
pazpabaThiBaeMO  CHUCTEMBI W  KOHTPOJHMPOBATH KOPPEKTHOCTh  3HAYCHUN
BHYTPEHHUX TIEPEMEHHBIX C HcHoyb3oBaHueM Makpoca ASSERT. Ho u cama
mporenypa OTJIAAKH JOJDKHA TPOBOAUTHCS 3PGEKTHBHO, B COOTBETCTBUU C
pPEKOMEHAAIMAMHI BEAYIIUX SKCIEPTOB B 3TOM oOnacTu. OrpoMHOE 3HAYEHUE 3/1EChH
UMEEeT MPaBWIbHBIN BHIOOp OTJIAAYHUKA — CIEIUATBHOW MPOrpaMMbl, CYIIECTBEHHO
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yOpOIIAIOUMH MPOLECC MOMCKA OMIMUOOK, MO3BOJISIIOUINI BBIMOJIHATH MPOrpaMMy B
MOIIATOBOM PEXHMME, OTCIICKUBATH 3HAYCHUS TMEPEMCHHBIX, YCTAHABIMBATH TOUYKU
OCTAaHOBKM U T.I. BaXHEWIIMMH KpPUTEPHUSIMH BBIOOpA OTJIAMUUKA SBISIOTCS
00raTCTBO MPEAOCTABISIEMOrO0 TPOrPAMMUCTY HMHCTPYMEHTapUsi M yJI0OCTBO
UCIIONIb30BaHus. B Xoze BbIMOIHEHMS JaHHOW J1abopaTOpHOW pPabOTBHl MBI OyaeMm
WCIIOJIb30BaTh CTAHAAPTHBIN OTIaTuuK cpeabl Microsoft Visual Studio 2005, ynauno
coueTalomuii B ce0e HMHTYUTUBHO TIOHSTHBIA TIOJIb30BATENbCKUN HHTEpPEiic u
MTUPOKHH CIIEKTP MPEAOCTABISIEMBIX BO3MOKHOCTEH.

Haunbomee YacThiM TpHEMOM OTJIQJAKH SBJISETCS TPHOCTAHOBKA pPaOOTHI
IporpaMMbl B 3a/laHHBIH MOMEHT BPEMEHM W aHAJIN3 3HAYCHUN €€ MEepPeMEHHBIX.
MoMmeHT, B KOTOpBIN MporpaMmma OyJeT NMPUOCTAaHOBIIEHA, OMPEACIISIETCS] BHIOOPOM,
TaK Ha3bIBAEMbIX, TOUYEK OCTAHOBKH, TO €CTh YKa3aHHEM CTPOK KOja HCXOJIHOMN
IPOrPaMMBbI, TIO TOCTHKEHUN KOTOPBIX BBHITTOJIHEHUE OCTAaHABIUBACTCSA JI0 MOTYyUYEHUS
COOTBETCTBYIOIIEH KOMAaHJIbI MoJib3oBaTena. [loMuMO MpoOCTOro ykazaHus CTPOK
KO7a, TJIe IPOU30UIET MPUOCTAHOBKA, BO3MOXKHO TaKXKe YKa3aHHUE YCIOBHUM, KOTOPHIE
JOJDKHBI TIPH 3TOM BBITTOTHATHCSA. HampruMep, MOKHO aTh yka3zaHHWE MPUOCTAHOBUTH
BBITIOJTHEHHE MPOTPaMMBbI Ha 3aJJaHHON CTPOKE TOJBKO B TOM CITydae , €ClIM 3HAUeHUE
HEKOTOpPOW  TMEePEMEHHON  TPOrpaMMbl  TMPEBBICKHIO  3aJaHHYI0  KOHCTAaHTY.
[IpaBuibHBIN BHIOOP MOMEHTA OCTAHOBKM MMEET peEIlIarollee 3HaUeHue sl ycrexa
otnaaku. Tak, 3a4acTyro aHajaM3 3HAYCHUN MEPEMEHHBIX HEMOCPEICTBEHHO Mepen
MOMEHTOM ITaJICHUS TTPOTPAMMBI JaeT MOCTATOYHO WH(POPMAIUU IS OTPEICTICHUS
PUYUH HEKOPPEKTHOM pabOTHI.

JpyruM HCKJIIOUUTENBHO TOJE3HBIM MHCTPYMEHTOM SIBIISIETCS BO3MOXXKHOCTH
BBITIOJTHATH MTPOTPaMMYy B TOIIATOBOM PEXHME — IO OJTHOM CTPOKE MCXOJIHOTO Koja
OTJIAXKUBAEMOW MPOTPaMMBI TPH KaKJIOM HaXKaTHM ToJib3oBaresieM kHomku F10 .
[Ipu sTOM TOJIB30BaTENb TAKKE UMEET BO3MOKHOCTH 3aXOJIUTh BHYTPh (DYHKITHH,
BBI30B KOTOPOW MPOUCXOJUT HA JaHHOW CTPOKE, WU TPOCTO IEPEXOIUTh K
cienymoomend crpoke. TakuM o0pa3oM, MOJIB30BATENb BCEra HAXOIUTCS Ha TOM
YpOBHE JIeTaIn3alli1, KOTOPhII eMy HEOOXOI1M.

Jlmst Toro, 4TtoOBI B TIOJTHOW Mepe OICHUTh NPEHMYIIECTBAa OTJIAIUUKa,
HEOOXOJAMMO TMPEABAPUTEIIBHO CKOMIIMJIMPOBATH MPOTPAMMy B  CHEIUATLHOM
OTJIAIOYHON KOH(pUrypauuu (4amie BCEro Takas KOH(Urypalusi Ha3bIBaeTCs
“Debug”), 0COOCHHOCTBIO KOTOPOW SIBJISETCS J00AaBJICHHE B TCHEPUPYEMBbIC
OuHapHble (albl CHCIMANTBHOW OTJIAIOYHONW HH(OpPMAIUK , KOTOpasl MO3BOJISIET
BUJICTh NP OTJIAJKE UCXOMHBINA KOJ BHITIOTHSAEMBIN MPOTPAMMBI Ha SI3bIKE BBICOKOTO
YPOBHSI.

K umciy apyrux 9acTo HCHOJB3YEMBIX HWHCTPYMEHTOB OTIaakud Microsoft
Visual Studio 2005 otHOCSTCS:

Okno “Call Stack” - okHO mOKa3bIBaeT TEKyIIUil CTEK BbI30BAa (DYHKIMU U
MO3BOJISIET MEPEKJIIoYaTh KOHTEKCT Ha Kaxaylo U3 (QyHKOud crteka (mpu
MEePEKITIOUYEHNN KOHTEKCTA MPOTPAMMHUCT TMOTYYaeT JOCTYI K 3HAUCHUSIM JIOKATBHBIX
MePEMEHHBIX (PYHKITUH),
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OxknHo “AuUt0S” - OKHO TTOKa3bIBA€T 3HAYECHHS MEPEMEHHBIX, UCIOIb3YEMbIX
Ha TEKyIIEW M Ha MPEeabIAyIIMX CTpokax koxa. Kpome Toro, 3To OKHO MOXKET
MOKa3bIBaTh 3HAYEHUS, BO3BpAaIlla€Mble BbI3bIBaeMbIMU  (PyHKIHMsAMU. CHnHCcoK
0TOOpakaeMbIX 3HAYEHUH OINpeeIsieTCs] CPEeI0 aBTOMATHYECKH,

Oxno “Watch” - okHO TIO3BOJISIET OTCIIC)KUBATH 3HAYCHHS TEX MEPEMEHHBIX,
KOTOPBIX HET B oKHE “AUt0S”. CIHCOK OTCIEKHUBAEMBIX MTEPEMEHHBIX ONPEaACIISICTCS
MIOJIb30BATENEM,

Oxno “Threads” - oKHO TO3BOJSIET TMEPEKITIOUATHCS MEXKIY Pa3TUYHBIMH
MMOTOKaMU KOMaHJ pouecca,

OxkHO “Processes” - OKHO MO3BOJISIET MEPEKIIOYATHCS MEXKIAY Pa3IudHbIMU
OTJIa)XKUBAEMbIMU MpolleccaMt (HampuMmep, B ciayyae omiaaku MPI — nporpammsr).

Otnanka mnapamiensHbix MPI  mporpamm uMeer psii  0COOCHHOCTEH,
OOyCJIOBJIICHHBIX ~NPUPOAONH MPOrPaMMHUPOBAHMUS NIl  KJIACTEPHBIX  CHUCTEM.
HamoMHuM, 4TO B mapajuieibHOW NpOrpaMMe HaJ pelieHHueM 3ajadd padoTaroT
OJIHOBPEMEHHO HECKOJIBKO IPOLECCOB, KAXKIBI M3 KOTOPBIX, B CBOK OYEpElb,
MOXET HMMETh HECKOJbKO IMOTOKOB KOMAaHJ. JTO OOCTOSITENIbCTBO CYIIECTBEHHO
YCIIOXKHSET OTJIAJKY, TaK KaK IOMHMO OIIMOOK, TUIMYHBIX JJI MOCJIEI0BATEILHOIO
IPOrpaMMUPOBAHUS, MOSBISIOTCA OLIMOKH, COBEPIIAEMBIE TOJBKO NMPHU pa3padbOTKe
napajuie’nbHbeIX mporpamMm. K yuciay Takux OmMOOK MOKHO OTHECTH, HalpuMED,
CIIOKHO KOHTPOJIMPYEMYIO CUTYalMI0 2OHKU HNpoyeccog, KOrjga IPOLECChI
napayijieIbHOW MPOrpaMMbl B3aUMOJCHCTBYIOT MEXAy CO000il ©0e3 BBITOJHEHUS
KAKUX-JIMOO CUHXPOHU3UPYIOIIMX JeHcTBUA. B 3TOM ciydae, B 3aBUCHUMOCTU OT
COCTOSIHHSI ~ BBIYHCIUTENBHOW CHCTEMBI, IOCJIEIOBATEIBHOCTh  BBINOJHSIEMBIX
JEUCTBUM MOKET Pa3JIM4aThCs OT 3allyCKa K 3allyCKy MapajuleIbHOM HPOTrpaMMBbl.
Kak pe3ynbrat, npyu HadIM4YUKU TOHKU MPOLECCOB CIOXKHBIM CTAHOBUTCS MPUMEHEHHUE
OJIHOTO W3 OCHOBHBIX NPUHLHUIIOB OTJIAJKH — IpPOBEpPKa pabOTOCHOCOOHOCTH MpH
MOMOIIM TECTOB (OJHOKPATHOE BBIMOJIHEHUE TECTA ISl MapajuieIbHON MPOrpaMMbl
MOKET HE BBIABUTH CUTYallUX TOHKU MTPOLIECCOB).

OpHako MHCTPYMEHTHI M MpHUEMBI, ucnoyib3yemble B Microsoft Visual Studio
2005 myig oTHaAKyA Kak MOCIEA0BATENbHBIX, TaK U MapaJJIEIbHBIX MIPOTPAMM CXOXKH,
MI03TOMY, e€ciii Bbl umeere XOpommii OnbIT OTJIAAKH MOCIEI0BATEIbHBIX TPOrPAMM,
TO W OTJIaJIKa NapajulesIbHbIX MPOTPaMM He MOKaxeTcss Bam cmiikoM cioxHOM.

3AZJAHME U ITOPAAOK BBIIIOJIHEHUSA PABOTHBI

Ynpaxnenue 1 — TecToBbIi JJOKANBbHBIN 3aIyCK NapaJIeJIbHBIX
NporpamMmm
Ilepen TeMm, Kak 3alyCcKkaTb CKOMIWJIMPOBAaHHYK  IIPOrpaMMy  Ha

MHOTOIPOLIECCOPHOM BBIYMCIUTEIBHON cUCTEME (KJIacTepe), sKellaTeIbHO MPOBECTH
HECKOJIbKO JIOKAJhHBIX SKCIIEPUMEHTOB Ha OOBIYHOM MEPCOHATBPHOM KOMIIBIOTEpPE(B
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cllydae  HMCIOJB30BaHUS  OJHOMPOIIECCOPHOTO  KOMIBIOTEpPA BCE  IMPOIECCHI
napajuIeNbHOM TPOrpaMMBl 3aIMyCTIATCS B PEXKUME pa3JelieHUuss BPEMEHU OJHOTO
HMMeEIoIIerocs: npoueccopa). Takol crnoco0® BBIMOIHEHUS NapaJUIeIbHBIX MPOrpamMm
ABIIIETCS, KaK MpaBUiIo, Oojiee ONMEpaTUBHBIM (HE TpeOyeTcs ynajaeHHBIA TOCTYI K
KJacTepy, M OTCYTCTBYET BpeMs OXHIAHHs 3allyCKa MpOrpaMMbl B OUYepean
3amanuii). Kpome TOoro, Takme SKCIEpUMEHTHI BBITIONHSIOTCS OOBIYHO 1Jisi OoJee
NPOCTBHIX TOCTAHOBOK pEIIaeMBbIX 3a7ad NpHU HEOOJNBIIUX pa3Mepax HCXOTHBIX
JaHHBIX. Bce 3TO MO3BOJSET AOCTATOYHO OBICTPO YCTPaHUTH OOJBIIOE KOJIUYECTBO
MMEIOIIUXCA B ApaJUIETbHOM MPOrpaMMe OIINOOK.

JIJis BBITIOJIHEHUS! JIOKAJIBHBIX SKCIIEPUMEHTOB IPH YCTAHOBKE KIHMEHTCKOU
gactu Microsoft Compute Cluster Pack wa paGoueidt craHuuu HEOOXOIUMO
yctaHoBuTh Takxke Microsoft Compute Cluster Server SDK.

B JaHHOM YMPAXHEHUH MBI TIO3HAKOMHUMCS C 3aJaHUEM HEOOXOIMMBIX
napameTpoB cpeabl Microsoft Visual Studio 2005 s otnanku napauiensHbix MPI

IIPOTPAaMM M 3aIyCTUM IPOIPAMMY B PEKUME OTIAJIKU.

3ananue 1. JlokanabHbIN 3aN1yCK Napa/uleJIbHOM IPOrPaMMbl BbIYMCJICHUS
ynciaa [Iu Ha pabdoueil cTaHuMA

CKOMIMIUPYHTE MPOEKT MapasieibHOro BhrurciacHus uucia [Tu (parallelpi)
B COOTBETCTBUM C MHCTPYKIHSAMHU JIaDOpaTOpHOW padoThl “BblNONHEHHE 3alaHUid
non ympasieHueM Microsoft Compute Cluster Server 2003” B koHuUrypamuu
Release,
OtkpoiiTe komannHbeiii untepmperarop (“Start->Run”, BBemute Komanmy
“cmd” 1 HAKMUTE KIIABHUIITY
“Beox”),
[lepeiigute B mamnky, CcoOAEpKaUlyl0 CKOMIIMJIMPOBAHHYIO MPOrPAMMY
(Hanpumep, AJid nepexoja B Nanky
“D:\Projects\senin\mpi_test\parallelpi\Release” BBeautTe KOMaHIy CMEHBI
aucka “d:”, a 3aTeM mepelauTe B HYKHYIO IManKy, BBIMOJHUB KOMaHAy “‘Cd
D:\Projects\senin\mpi_test\parallelpi\Release™),



WINDOWS' system32\ cmd.exe

Microsoft Windows ¥P [Version 5.1.26001
CCY» Copyright 1985-2001 Microsoft Corp.

C:sDocuments and Settings“sseninXd:

D:~>cd D:sProjectsssenin~mpi_testparallelpisRelease

D:“Projectsssenin~mpi_testsparallelpi~Release>_

Jlns 3amycka mporpaMMmbl B mocliefoBaTelibHOM pexkume (1 mporiecc)
JOCTAaTOYHO MPOCTO BBECTH MMs IIPOTpaMMbl M apryMEHThl KOMAHJHOW CTPOKHU.
Hanpuwmep, “parallelpi.exe 15007,

A CLYWINDOWS' system32' cmd.exe

Microsoft Windows XP [Uersion 5.1.26001]
(C)> Copyright 1985-2001 Microsoft Corp.
C:\Documents and Settings\senin>d:

D:\>cd D:\Projects\senin\mpi_test\parallelpi\Release

D:\Projects\senin\mpi_test\parallelpi\Release>parallelpi 1500
Process 0 on ws—2k-114-05.cluster.cmc.unn.net

NumIntervals = 1500

PI is approximately 3.1415926906268359. Error is 0.0000000370370428

D:\Projects\senin\mpi_test\parallelpi\Release>

J{ns1 TecTOBOrO 3aIycka MporpamMMbl B MapajuieIbHOM PEKUME Ha JOKaJIbHOM
KOMIIBIOTEpPE  BBeaUTe ‘Mpiexec.exe -n <4ucio rmporeccoB> parallelpi.exe
<mapameTpbl KOMaHJHOM CTpokn>". B HameMm ciydae mnapamMeTpoM KOMaHIHOW
CTPOKH TIpOrpaMMbl BeIYUCIICHHS uucia [1u sBiseTcs: 4ucio nHTEpBaIOB pa30oneHUs
[IPU BBIYUCIICHUU ONPEACICHHOr0 MHTErpaa.



SWINDOWS' system 32 cmnd.exe

Microsoft Windows ¥P [Uersion 5.1.26001
CC» Copyright 1985-2001 Microsoft Corp.

C:sDocuments and Settings“seninld:
D:v2ed D:isProjectssseninsmpi_testsparallelpi~Release

D:“Projectsssenin.mpi_testparallelpi~Release>parallelpi 1500
Process 0 on ws—2k—114-05.cluster.cmc.unn.net

HumIntervals = 1500

PI is approximately 3.1415926206268357,. Error iz 0.0000000370370428

D:“Projectssseninmpi_testwparallelpi~Release mpiexec.exe —n 2 parallelpi.exe 15
nln}

Process 0 on ws—2k—-114-05.cluster.cmc.unn.net

Process 1 on ws—2k—-114-05.cluster.cmc.unn.net

HumIntervals = 1500

PI is approximately 3.1415926206268279,. Error iz 0.0000000370370348

D:“Projectsswseninwmpi_testwparallelpi~Release>_

3ananue 2. Hacrtpoiika Microsoft Visual Studio 2005 npas JokajJbHOTO
3anycka napasiejabHo MPI nporpamMmMel B pexxuMe OTIaAKU

Jlsiss TOro 4ToOBI MOJIYYUTh BO3MOXKHOCTH OTJIAXHMBATh MapayuieabHbie MPI
pOTrpaMMbl, HEOOXOIUMO COOTBETCTBYIOIINM 00pa3om HacTpouth Microsoft Visual

Studio 2005:

OTkpoiiTe MPOEKT mMmapauieiabHOrO BhruucieHus uucia [lu (parallelpi) B
Microsoft Visual Studio 2005,

2% parallelpi - Microsoft ¥isual Studio | _ (2] x]
File Edit “iew Project Build Debug Tools Window Community Help
A-E-sda| ¥ & = b Release v Win32 v | [# MPI_AlGather - | e B "
BRbae|EFE =2 2|0 &5 R,
!7 pal;éilélpi.éppt ‘Start Page | N v X B X | [,
‘I(Global Scope) LI | wmain(int argc, char *] argv) _vJ =HRE = | 'E‘
| 1o
Fvoid mainiint argc, char *argv[]) ZJ “j %I"'mn payall_elpl (1 project) §
¢ [ 54 parallelpi 2
int NunIntervals = 0; // num interwvals in the domain [0, 1] H ‘J:eadﬂFti
double IntervalWidth = 0.0; //width of intervals BRSSOl e Fes
+- [ Source Files
double IntervallLength = 0.0; ength of intervals ) ReadMe.txt
double IntrvlMidPoint = 0.0: wid point of interval -
int Interval = 0; loop counter
int done = 0; flag b

double MyPI 0.0; // storage for PI approximation results
double ReferencePI = 3.141592653589793238462643; // wvalue for comparison
double PI;

char processor_ nawe[MPI_MAX PROCESSOR_NAME] ;

char (*all_proc_names) [MPI_MAX PROCESSOR _NAME] ;

int numprocs;
int MyID:

int namelen;
int proc = 0;

MPI_Init(&arge, fargv):

MPI_Cormm_size (MPI_COMM_WORLD, énumprocs)
MPI_Cormn_rank (MPI_COMM WORLD, sMyID);
MPI_Get_processor_nawe (processor_nawe, &namelen) ;

List

| ﬂ 0Warnings | (i) 0 Messages

| | I Description ‘ File [ Line | Column | Project |
L 1

,,) Error List 4 Find Results 1
Ready Ln 30 Col 12 ch12 NS
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Bri6epute nmyHkr MeHto “Project->paralellpi Properties...”. B oTkpsIBIIeMCs
OKHE HacTpoek mpoekTa BeIOeputTe nmyHKT “Configuration Properties->Debugging”.
Beenure cnenyromme HaCTPOUKHU:

- B moute “Debugger to launch” Beioepure “MPI Cluster Debugger”,

- B mome “MPIRun Command” BBemute “Mmpiexec.exe” — wums
IIPOrpaMMBbl, UCTIOJIB3YEMOM 1A 3ammycka napauiesabnor MPI nmporpammel,

- B mone “MPIRun Argument” BBeauTe apryMeHTBHl MPOrpamMMBbI
“mpiexec.exe”. Hanpumep, BBEIUTE “-np <4UCIIO MPOIECCOB™>" IS YKa3aHUs YHCiIa
MPOLIECCOB, KOTOPBIE OYIyT OTKPBHITHI,

- B none “Application Command” BBenuTe IMyTh JI0 UCIIOJIHAEMOTro (haiiia
MPOTPaMMBI,

- B mone “Application Argument” BBeauTe apryMeHTBl KOMaHIHON CTPOKH
3aIyCKaeMoU MporpaMMsl,

- B mone “MPIShim Location” BBeaure mnyth g0 “mpishim.exe” —
CIIeMAJIBHOM TIpOTpaMMBbl, TTocTaBiisieMoi BMecTe ¢ Microsoft Visual Studio 2005,
MCITOJIB3YEMOM JIJISl OTIIAJKN yAAJICHHBIX IIPOTPaMM,

Haxxmute “OK” 151 coxpaHeHUs BHECEHHBIX H3MEHEHU,

parallelpi Property Pages [ 2] X}
Configuration: IActive(Debug) L] Platform; IActive(Win32) LI Configuration Manager... |
[#- Common Properties Debugger to launch:
[=- Configuration Properties IMF'I Cluster Debugger :_I
i General
Debugging MPIRun Command mpiexec
& qc++ MPIRun Arguments -np 2
E Ir;'lnkéfr e MPIRun Working Directaory
e Mariasllo0 Application Command $(TargetPath)
[+]- ¥ML Document Generator
3 Application Arguments 1500 _:_]
[+ Browse Information
& Build Events MPIShim Location C:\Program Files\Microsoft Yisual Studio 2005\Common7\IDE
- Custom Build Step MPI network security mode Accept connections from any address
- Web Deployment MPI network filter

Application Arguments
Arguments to pass to application.

OK I Cancel I apply I

HaGepute nmyHKT MeHio “Too0ls->Options”. B oTKpbIBIIEMCSI OKHE HACTPOEK
MPOEKTa BEIOEPUTE MyHKT
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“Debugging->General”. TloctaBeTe duar okono nmynkra “Break all processes
when one process breaks”

AJIs1 OCTAHOBKHM BCCX IIPOLECCCOB HapaJIJICJIBHOfI ImporpamMmsl B Cliydac, C€CIN
OJHUH H3 IIPOLCCCOB 6szeT octaHoBJIeH. Ecimu Brl XOTHUTE, YTOOBI IIpHu OCTAHOBKC
OJHOTO IIpoHecCa OCTAJIBbHBIC IIPOAOJIZKAJIN CBORO pa60Ty, CHUMUTC (bJIal“
(pexoMeHTyeTcs).

Options E !
[+ Enwironment General

|- Projects and Solutions
|- Source Control

Ask before deleting all breakpaoints -

v
E;'] ; [l Break all processes when ane process breaks
E] Text Editar ] Ereak when exceptions cross AppDomain of managed/native boundar
[#- Database Toals w7 ; i
£} Debugging ol El_':al:ule addr.ess lewvel dl.EtIngl;lll'll;l. .

LI Show disassembly if source is nok available

Directy vl Enable breakpoink Filkers

Edit and Contine [w] !E_nal:ule the exception assistant

o Just-In-Time Il Urwwind the call stack on unhandled exceptions

Makive vl Enable Just My Code (Managed only)

Symbals [ shows all members For non-user objects in variables windows (Yisy™
[+ Device Tools lwl “Warn if no user code on launch
[+~ HTML Designer lwl Enable property evaluation and other implicit funckion calls
(- Windows Forms Designer Iwl Call ToStringl) on objects in wariables windows {C# onky)

[] Enable source server suppart =
4| | >

(] 4 I Cancel I

3ananue 3. 3anyck napajuieabHoid MPI nporpammsl B pexxume 0TIaaKH
u3 Microsoft Visual Studio 2005

[locne HacTpoek, yKa3aHHBIX B MpeAbLAyIIeM 3aJaHuu, Bbl momyuute
BO3MOXXHOCTh OTJIaXXuBarh mnapawienbHble MPI  nporpammel. Tak, 3amycTuB
nporpammy u3 MeHo Microsoft Visual Studio 2005 (komanma “Debug->Start
Debugging”), Oyamyr 3amyiieHbl cpa3y HECKOJBKO IMPOIECCOB (MX  YHCIIO
COOTBETCTBYET HACTpPOWKaM TPEABIAYIIEro 3adaHus). Kaxapli H3 3amylieHbIX
MIPOLIECCOB UMEET CBOE KOHCOJIbHOE OKHO. BBl MOXkeTe nmpuocTtaHaBiInBaTh JII000H U3
npoueccoB cpencrBamu Microsoft Visual Studio 2005 u mpoBoauTh OTHAAKY.
[TonpoOHee 00 oTianke OyeT paccKa3aHo B CJIEIYIONIEM YIIPaKHEHUHU.
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T

s R e P Sl R R

v X |
|
|

1 procs

ws—2k-114-05.cluster.cmc.unn.net
s ws—2k-114-05.cluster.cmc.unn.net
NumIntervals = 1500
PI is approximately 3.1415926906268279. Error is 0.0000000370370348

B
bth | Title:
\Projectsiseni... Running |
\Projectsiseni... Running |
Y | Pl | s
| =] Output V«,-l Locals ,,;’:jWal:ch 1|43} Threads ;jia\l Stack | = Immediate Window _gProcesses
Ready Ln 78 Col 15 chi1z INS

Ynpaxkuenue 2 — Oriiagka napajuiejbHoi nporpammbl B Microsoft Visual
Studio 2005

3aganue 1. 3HAKOMCTBO ¢ OCHOBHBIMH METOJAAMHU OTJIAAKH

OTkpoliTe MPOEKT MapajieibHOro BhluuciieHus uuciaa [Iu (parallelpi) u
BBITIOJIHUTE HACTPOWKH, HEOOXOoAMMBbIC yisi mpoBefeHus otinaaku MPI mporpamm
(ecnu 9TO emie He ObUTO CIIETIAaHO), YKa3aB YHCIIO 3aIyCKaeMBbIX MPOIIECCOB paBHOE 2.
Otxkpotite daiin “parallelpi.cpp” (mBakasl menkauTe Ha daine B okHe “Solution
Explorer”),

[TocTaBbTe TOUYKY OCTAaHOBKM Ha CTPOKE BBIJCICHHS IaMITH C
ucnoap3oBanueM ¢yHkimu Malloc: ycraHoBuTe murarommii ykasaTellb BBOJIUMOTO
TEKCTa Ha Ty CTPOKY, Ha KOTOpPOM BbI XOTHUTE yCTAaHOBUTH TOUYKY OCTAaHOBKH H
HaXXMUTE KHOTIKY “F9”,
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24 parallelpi - Microsoft Yisual Studio

File Edit View Project Build Debug Tools Window Community Help

E-E- e %R & B P Debug - Win32 | [# MPI_aliGather | RARBE B
Dabs FEE2 oPra 88385 R,
/ Start Page *parallelpi.cpp | [l Solution Explorer - parallelpi ~ & X Ebf
I(GlobaIScope) :_” wmain{int arge, char *[] argv) _v_I @@ E -é'
int Interval = 0; // loop counter JSolution ‘parallelpi’ (1 project) 3
int done = 0; /f flag =l EE Parallelpi &
double MyPI = 0.0; // storage for PI approximation results o j::::er;“:ﬁes
double ReferencePI = 3.141592653589793238462643; // value for comparison = JSourcL'erFiIesl
double PI; Q ReadMe. txt
char processor_nawe[MPI_MAX PROCESSOR_NAME] ;
char (*all_proc_names) [MPI_MAX PROCESSOR_NAME] ;
int nuprocs;
int MyID: S
int nawelen;
int proc = 0;
MPI_Init (&arge, sargv);
MPI_Corm _size (MPI_COMM WORLD, énumprocs)
MPI_Cormm_rank (MPI_COMM_WORLD, €MyID) ;
MPI_Get_ procesSsor_name (processor_hawe, énawmelen) ;
Q all _proc_names = (char (¥)[128]) wmalloc (nweprocs * MPI_MAX PROCESSOR_NAME) ;
MPI_Gather (processor_name, MPI_MAX PROCESSOR_NAME, MPI_CHAR,
all_proc_names, MPI_MAX PROCESSOR NAME, MPI_CHAR, O, MPI_COMM WORLD):
if (MyID == 0) {
' for (nroc=N: nror < nomnrocs:  +4nrocd ‘ __er
4 »
Error List ~ 3 X
0 0 Errors _ﬁ 0Warnings | (i) 0 Messages
l ] Description l File l Line ] Column ] Project
‘ 2 Error List (< Find Results 1
Ready Ln 30 Col6 ché NS

Bribepute otnamounyro koHpurypamuio (“Debug”) B BhImamaromieM CrIucke
KOH(UTypamnuii mpoekTa Ha MaHEI HHCTPYMEHTOB. 3aITyCTUTE MPOTPAMMY B PEKHME
OTJIAJIKH: BBHIMIOJHUTE KoMmaHy MeHio “Debug->Start Debugging” wim HaxxmuTe Ha
KHOIIKE C 3€JIEHBIM TpeyroabHukoM (¥ ) B manenu uHcTpyMeHTOB Microsoft Visual
Studio 2005. IlporpamMmma 3amyCcTHUTCS, OTKPOETCS 3 KOHCOJIBHBIX OKHA: OKHO
nporiecca  “mpiexec.exe” W 2 KOHCOJBHBIX OKHAa MapaUieJbHOH MpPOTpaMMbI
BerumrcieHus yucia [Iu. I1o qocTkeHn: TOYKH OCTAaHOBKH BBITTOTHEHHE MPOIIECCOB
MIPUOCTAHOBUTCS, TaK KaK 00a MpoIecca JOCTUTHYT YKa3aHHOW TOUYKH,
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2% parallelpi {Debugging) - Microsoft Yisual Studio

File Edit View Project Build Debug Tools Window Community Help

75 RieE R (- BTN O B R — -G8 ) 3 a3l </ # mPL_AlGather s e o PR S R
P ou @ @ P> 5E[E % |Hex .
~ crtexe.c &' parallelpi.cpp | v X
I(Global Scope) _VJ I wmainfint arge, char *[] argv) :_I
int Interval = 0; // loop counter =
int done = 0; // flag

double MyPI 0.0; // storage for PI approximation results
double ReferencePI = 3.141592653589793238462643; // wvalue for comparison
double PI:

char processor_nawe[MPI_MAX PROCESSOR_NAME] ;

char (*all proc_nawes) [MPI_MAX PROCESSOR_NAME] ;

int nuprocs;

int MyID: b
int nawelen;

int proc = 0;

MPI_Init (&arge, sargv);

MPI_Corm _size (MPI_COMM WORLD, énumprocs)
MPI_Cormm_rank (MPI_COMM_WORLD, €MyID) ;

MPI_Get_ procesSsor_name (processor_hawe, énawmelen) ;

o all _proc_names = (char (¥)[128]) wmalloc (nweprocs * MPI_MAX PROCESSOR_NAME) ;
MPI_Gather (processor_name, MPI_MAX PROCESSOR_NAME, MPI_CHAR,

all_proc_newes, MPI_MAX PROCESSOR_NAME, MPI_CHAR, O, MPI_COMM WORLD):
if (MyID == 0) {

s
foar (nrac=N:* nrac < namnryroacas ddnrocd
< | »

| Hame | Walue [Type R d | b m [5E[E 2= | EEE R
fi X | | I
¢ ReferencePl 3.1415926535897931 double | e I D I Dath I Title | State
 parallelpi.exe 5772 di\projectsiseni... d:\projectsiseninimpi_testireleaseip... Break
parallelpi.exe 4352 d:\projectsiseni... d:\projectsiseninimpi_testireleaselp... Paused (

|
1
|
|
{
|
|
|
{
{
|
|

B T |
=] Output | ] Autos | 2] Lacals | F5]watch 1 !;}Threads aCall Stack | E Immediate Window L_;Processes
Ready

|~

Otkporite okHo “Call Stack™: BeimonauTe KOManay MeHto “Debug->Windows-
>Call Stack”. OxHO moOKa3bIBaeT TEKYIIUH CTEK BbI30Ba (PYHKIUH W MO3BOJISCT
NEePeKIIoUaTh KOHTEKCT Ha Kaxaylo u3 (yHkumii B creke. [Ipum oTnaake 3To
NIOMOTaeT TOHATh, KaK MMEHHO TeKyulas (yHKUus Obula BbI3BAHA, a TaK XKe
MPOCMOTPETh 3HAUEHHUA JIOKAJIBHBIX NMepeMeHHbIX (yHKuuid B cteke. lllenknute 2
paza 1o (GyHKUMH, HAXOJALIEHCS HUXKE TeKylled (QyHKuuum B cTeke. Tekyuiui
KOHTEKCT U3MEHHUTCS, W Bbl yBuaute OHOIMOTEUHYIO (DYHKIIHUIO, BBI3BABIIYIO
byHKIMIO “Main”,
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2% parallelpi {Debugging) - Microsoft Yisual Studio

File Edit VYiew Project Build Debug Tools Window Community Help

s R EE I = IR T AERT: O 0 T R cs B =G 0 | |l </ # mPL_AlGather G e PR s R
P om @ @D 5E[E % Hex _‘3-5

1o i

e = 5
(b A =] =

DP3E38R

crtexe.ca | paralelpi.cpp |

I(Unknown Scope) l] I LI

? StartupInfo.wShowlindow =
¢ SW_SHOWDEFAULT

r ):
[L]#else /% _WINMAIN_ */
E

#ifdef WPRFLAG

_winitenv = envp;
r mainret = wmain{argc, argv, envp);
[ #else /* WPRFLAG */
__initenv = envp;
P »I mainret = main(arge, argv, envp):;
flendif /* WPRFLAG */

#endif /* _WINMAIN_ +/

=] I
* Note that if the exe is managed app, we don't really need to Gl
* call exit or _c_exit. .cctor should be sble to take care of
* this.
*/.

if ( !'managedapp )

v
<| | »
| Hame | alue |Type 2] | Mame | Langs ~
| (@ parallelpi.exe!main(int argc=1, char * * argv=0x00a26c58) Line 30 C++
‘% parallelpi.exe! __tmainCRTStartup() Line 586 + 0x19 bytes C
parallelpi.exe!mainCRTStartup() Line 403 C
kernel32.dllt 4 ()
[F rrect andfor missing, no symbols loaded for kernel32.dIl]
ke
- -
=] Output | ] Autos | 5] Locals | Flwatch 1 |3} Threads | & Call Stack [ immediate Window | [ Processes
Ready Ln 586 Col 1 Chi NS

[lenxuuTe 2 pasa Ha ¢yHkuy “main” B okue “Call Stack”. Otkpoiite okHO
“Autos” (BeimosiHUTEe KoMaHay MeHio “Debug->Windows->Autos™). Okuo “Autos”
MOKa3bIBACT 3HAUYCHUS TIEPEMEHHBIX, UCTIOIb3YEMbIX Ha TEKYIIEeH U Ha MPEAbIIYIINX
CTpOKax Kojaa. Bbl He MOXeTe W3MEHUTh COCTaB IEPEMEHHBIX, TaK KaK OH
onpenensetcs cpeaoit Microsoft Visual Studio 2005 aBromatnuecku,
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parallelpi {Debugging} - Microsoft ¥isual Studio

File Edit Wew Project Buld Debug Tools ‘window  Community  Help

H-E-Ede R0 B8 ) | || @ P AlGather S BB 0 R R
g L = 3 B
FPouno@ @ ‘-‘?‘;EL;EQE Hex jv&
crtexe.c & parallelpi.cpp | - X
I(Glnhal Scope) j I “gmain(int arge, char *[] argw) j
int Interval = 0;: /¢ loop counter =
int done =0; /i flag
double MyPI = 0.0; // storage for PI approximation results
double ReferencePI = 3.141592653539793238462643; // wvalue for comparison
double PI:
char processor_newe[MPI_MAX PROCESSOR NAME] ;
char (*all proc namwes) [MPI_MAi¥X PROCESSCR_NAME] ;
int numprocs;
int MyID: b
int name len;
int proc = 0;
MPI_Init(&arge, sargv):
MPI Comm size (NPI COMM WORLD, snumprocs):
MPI_Comm_rank (MPI_COMM WORLD, sMyID) :
MPI_Get processor_nawe (processor_hname, énamelen) ;
;‘) all proc_names = (char(*)[128]) malloc (numprocs * MPI MAX PROCESSOR NAME) ;
MPI_Gather (processor_name, MPI_MAX PROCESSOR_NAME, MPI_CHAR,
all proc_names, MPI_MAX PROCESSOR NAME, MPI_CHAR, O, MPI_COMM WORLD):
if (MyID == 0) {
far inrac=: nroe o nmmeacss ddnrocd I _ILI
»

i Marne | Langr =
£ @ parallelpi exelmain(int arge=1, char * * argw=0x00a26c58) Line 30 C++
Occoccece char [128 parallelpi.exe! _ tmainCRTStartup) Line 586 4+ 0x19 bytes C
W numprocs 1 int parallelpi.exe!mainCRTStartup() Line 403 C
@ Processor_name 0001 2feSec "ws-2k-114-05.cluster. crnc.unn. net” 3, w char [128 kernel3z . dFes16d4F()

[Frames bielow may be incorrect andjor missing, no symbols loaded For kernel3z, dil]
kernel3z, diNFea399F30)

AL

[=] Sutput [;g Autos 7] Locals | E5]wateh 1 ]3] Threads |.;:1Ca|| Stack | Irmmediate Window | C@Processes

Ready

Ortkpoiite okHo “Watch” (BeimosiHuTe KoMaHay MeHio “Debug->Windows-
>Watch->Watch 1”). B 3tom oxHe BBl MOXeTe NpOCMAaTpUBaTh 3HAYCHHS
MEPEMEHHBIX, KOTOPBIX HET B OkHe “Autos”. Hampumep, BBenuTe B KooHke “Name”
okna “Watch” umsa mepemennoit “ReferencePl”, maxxmure wnaBumy “BBox”. B
kosioHke “Value” mosBuTCs TeKylee 3HaUCHUE TIEPEMEHHOM, B KoJIoHKe “Type” — ee
THII,
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2% parallelpi {Debugging) - Microsoft Yisual Studio

File Edit View Project Build Debug Tools Window Community Help

IRANEEE T I~ B WEE 7 = SR o B = =~ S | -|[ ) || @ meL_sicather e B o Pl o R
P ou @@ %E[E x| @
‘crtexe.c 4 parallelpi.cpp | v X
|(G|nba| Scope) j! wmainfint arge, char *[] argv) LI
int Interval = 0: // loop counter —
int done = 0; /f flag

double MyPI 0.0; // storage for PI approximation results
double ReferencePI = 3.141592653589793238462643; // wvalue for comparison
double PI:

char processor_nawe[MPI_MAX PROCESSOR_NAME] ;

char (*all proc_nawes) [MPI_MAX PROCESSOR_NAME] ;

int nuprocs;
int HyID:

int nawelen;
int proc = 0;

MPI_Init (&arge, sargv);

MPI_Corm _size (MPI_COMM WORLD, énumprocs)
MPI_Cormm_rank (MPI_COMM_WORLD, €MyID) ;

MPI_Get_ procesSsor_name (processor_hawe, énawmelen) ;

o all _proc_names = (char (¥)[128]) wmalloc (nweprocs * MPI_MAX PROCESSOR_NAME) ;
MPI_Gather (processor_name, MPI_MAX PROCESSOR_NAME, MPI_CHAR,

all_proc_newes, MPI_MAX PROCESSOR_NAME, MPI_CHAR, O, MPI_COMM WORLD):
if (MyID == 0) {

v
far inrac=N: nrac < numwmracs. +dnrac)
«| | »

 Call Stack >R X
Mame: | Yalue | Type — ; MName Langr ~
@ ReferencePl 3.1415926535897931 double | @ parallelpi.exe!main(int argc=1, char * * argv=0x00a26c58) Line 30 C++
| parallelpi.exe!__tmainCRTStartup() Line 586 + 0x19 bytes C
parallelpi.exe!mainCRTStartup() Line 403 C

=

=] Output | 5] Autos | 7] Locals | Flwatch 1 |\5] Threads | Call Stack [ Immediate Window | S Processes
Ready

OTkporiTe okHO “Processes” (BwimosiHUTe KOMaHay MeHio “Debug->Windows-
>Processes”). IlosiBUTCS OKHO €O CHOUCKOM IpolieccoB mnapajuienbHod MPI
nporpaMMebl. B Hamrem cinydae ux 2. Beenure B okne “Watch” nepemennyro “MyID”
— WACHTU(PUKATOP TEKYIIEro Mpoiecca. 3allOMHUTE 3HAYE€HUE NMEepPEeMEHHOU. 3aTem
W3MEHUTE TEKYLIUH IpOLECC, ABAXAbI IIEJIKHYB IO APYroMy MpPOLECCYy B OKHE
“Processes”. IlocmoTtpute 3Hauenue tmepemenHoit “MyID” — oHO [MOJKHO
OTJIMYATHCS OT MPEABIAYIIEr0, TAK KaK y Kaxkaoro mnpouecca B ogHor MPI 3amaue
uneHTuduKaTopsl pasnuunbl. [Ipu ucnons3oBanuu okHa “Processes” HeoOxoaumo

YUUTBIBATh CJAEAYIOLIUE 2 MOMEHTA:

Bb1 MOXkeTe cienath akTUBHBIM TOJIBKO MPUOCTAHOBIICHHBIH mpouece (a1
MIPUOCTAHOBKH MPOIecca MOXKHO TIOCTaBUTh TOYKY OCTAHOBKH WM BBIIEIUTh
paboTaroIiuii mporecc B okHe “Processes” u BRIOJHUTHL KoMaHay “Break Process”
— KHOIIKa B BHJIE IBYX BEPTUKAJIbHBIX JHMHUH B OkHE ‘Processes” Il),

B okxne “Processes” ectb kosionka “ID” — unentudukatop npoiecca B
oneparmoHHoi cucteMe Windows. BaxkHO MOMHUTE, 4TO YKa3aHHBIN
UJEHTU(UKATOP HE UMEET OTHOIICHMS K paHry (uaeHTudukaTopy) npoiuecca B MPI
3ajiaue,
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2% parallelpi {Debugging) - Microsoft Yisual Studio

File Edit View Project Build Debug Tools Window Community Help

8-SR E B ] @ ver_siGather =B e PN s RS
Pou @ @ 5= [E % Hex _3-5;
texe.c & parallelpi.cop | v x
|(Glnba| Scope) ‘j! wmainfint arge, char *[] argv) L]
int Interval = 0; // loop counter —
int done = 0; /f flag

double MyPI 0.0; // storage for PI approximation results
double ReferencePI = 3.141592653589793238462643; // wvalue for comparison
double PI:

char processor_nawe[MPI_MAX PROCESSOR_NAME] ;

char (*all proc_nawes) [MPI_MAX PROCESSOR_NAME] ;

int nuprocs;

int MyID: b
int nawelen;

int proc = 0;

MPI_Init (&arge, sargv);

MPI_Corm _size (MPI_COMM WORLD, énumprocs)
MPI_Cormm_rank (MPI_COMM_WORLD, €MyID) ;

MPI_Get_ procesSsor_name (processor_hawe, énawmelen) ;

o all _proc_names = (char (¥)[128]) wmalloc (nweprocs * MPI_MAX PROCESSOR_NAME) ;
MPI_Gather (processor_name, MPI_MAX PROCESSOR_NAME, MPI_CHAR,

all_proc_newes, MPI_MAX PROCESSOR_NAME, MPI_CHAR, O, MPI_COMM WORLD):
if (MyID == 0) {

v
Far inrac=l:s nrac ¢ nmmmracss  ddnracd
«| | »

Processes
Name | Yalue | Type - ‘ Pon | 5E (%= | B g
@ ReferencePl 3.1415926535897931 double Neans [ | Path [ Title [ state
@ MyID 1 int parallelpi.exe 5772  di\projectsiseni... d:\projectsiseninimpi_testireleaselp... Break

1] | pardlebiexs 4352 diprojectsiseni... diiprojectsiseninimpi_testireleaselp... Paused (
|

|

- =4 |
(=] Output | ] Autos | ] Locals }@Watch 1 |.3] Threads aCall Stack | E Immediate Window !:gprocesses
Ready

|~

[lepeiiaute Ha mpouecc ¢ HyJleBbIM uaeHTUGukatopom “MyID”. Beenute B
okHe  “Watch”  mepemennele  “processor_name” u  “all_proc_names”.
“all_proc_names” — »9T0 MaccMB Ha3BaHHM Y3JI0OB, Ha KOTOPBIX 3aIyIICHEI
napajieiabHble Ipouecchl. MaccuB HCMOIB3YETCS TOJBKO Ha IMPOLIECCE C MHAEKCOM
0. Hns ortoOpaxeHUs 3HAYEHUM, HANpUMEp, JIBYX D3JEMEHTOB MacCHMBa BBEIUTE
“all_proc_names,2”. Tlocine storo Bbl cMoOXkeTe NpPOCMOTPETh 3HAYCHHUS JBYX
MEPBBIX DJJIEMEHTOB MacCHBa, HakaB Ha “+” clieBa OT HMEHU IIEPEMEHHOM.
Haxxumaiite xnomky “F10” nns momaroBoro BbITOJMHEHUS Tporpammbl. [locme
KaKI0ro mara Bbl MoXeTe BHIETh, KAaK H3MEHSIOTCS 3HAYEHHUS BHYTPEHHHUX
nepeMeHHbIX. Tak, mocie BbizoBa (yHkiuun MPI_Gather mporece ¢ muaekcom 0
Oyzer coiepaTh Ha3BaHHSA BCEX Y3JI0B, Ha KOTOPBIX 3amlylIeHbl MapajjiesbHbIe
npoueccel. s Bxona “BHYTph” (QyHKIMH Bbl MoxeTe Haxkumath kHOmKy “F117 (B
paccMaTpuBaeMOM IpUMEPE BCE BbI3bIBAEMbIC (PYHKIUU SBISAIOTCS CHUCTEMHBIMHU,
mo3ToMy BBl HE cMOkeTe YyBUAETh X UCXOIHBIN KOJ).
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2% parallelpi {Debugging) - Microsoft Yisual Studio

File Edit View Project Build Debug Tools Window Community Help

BrE-SHd B9 8-B | || [ MPT_AlGather | RAEBEED-
P ouo@E @ 5= [E 2| Hex jvi‘
Baboe|fEZC 0P85 R,
crtexe.c & parallelpi.cpp | -5t
|(G|0b6| Scope) _:_I | wmain(int arge, char *[] argv) L]
int nawelen; zl
int proc = 0;

MPI_Init(&arge, sargv);

MPI_Comm_size (MPI_COMM WORLD, &énumprocs);
MPI_Corwa_rank (MPI_COMM WORLD, éMyID) ;
MPI_Get_processor_nawne (processor_nawe, énamelen) ;

O all proc_nawes = (char(*)[128]) malloc (nwoprocs * MPI_MAX PROCESSOR_NAME) ;

MPI_Gather (processor_name, MPI_MAX PROCESSOR_NAME, MPI_CHAR,
all _proc_namwes, MPI_MAX PROCESSOR NAME, MPI_CHAR, O, MPI_COMM WORLD):
3 | if (MyID == 0) {
for (proc=0; proc < numprocs; ++proc)
printf("Process %d on %sin", proc, all proc_nawes[proc]):
}

Intervallength = 0.0;
if (MyID == 0) {
if {(arge > 1) {

NumIntervals = atoi(argv[1]): -
<| | »
Processes
| Name | value | Type A ‘ o |SE(E%: |3 % |G
¢ ReferencePl 3.1415926535897931 double | I Naie I D | Dath I Title | State
v My a = - . ink 1 parallelpi.exe 5772 d:\projectsiseni... d:\projectsiseninimpi_testireleaseip... Running
¥ @ processor_name 0x0012FeSc "ws-2k-114-05. cluster.cmc.unn.net A v char[128 | ) parallelpi.exe 4352  di\projectsiseni... d:\projects\seninimpi_testireleaselp... Break
= @ all_proc_names,2 0x00a236d3 char [128 j
E"E @ [0] 0x00a236d8 "ws-2k-114-05.cluster.cmc.unn.net” 3 v char[128 “
—H @ 1] 0x00a23758 "ws-2k-114-05.cluster.cmc.unn.net" 3 v char[128 f
=l | =
=] Output | ] Autos | 2] Lacals | F5]watch 1 !Q}Threads 1 Call Stack | = Immediate Window | Processes
Ready Ln 34 Col 1 Cchi NS

3aganue 2 — Ucnojnb30BaHue TOYEK OCTAHOBKH

MBI ye HCI0JIb30BalI TOYKM OCTAHOBKH B MPEABIAYLIMX MMyHKTaX. B qaHHOM
3aIaHUU MBI PACCMOTPUM BOMPOCHI UCIOJIH30BAHUS YCIOBHBIX TOYEK OCTAHOBKH, TO
€CTh TOYEK OCTAaHOBKH, TIIO3BOJISIONIMX YyKa3aTh YCJIOBUS, KOTOPbIE JOJIKHBI
BBITIOJIHATBCST JUIsl TIPUOCTAHOBKK pabOThl mporpaMmbl. Vcmonp30BaHHE TOUYEK
OCTAaHOBKHU C YCJIOBHSIMH B HEKOTOPBIX CIIydasiX CyIIECTBEHHO Ooiiee 3¢ (deKTHUBHO,
TaK Kak MO3BOJISIET MPOrPaMMUCTY 00Jie€ TOYHO yKa3aThb HEOOXOIUMbIE MOMEHTHI
OCTaHOBKH TPOII€CcCa BHITIOJIHEHUS MapajljieIbHON MpOrpaMMBl.

OTkpoiiTe TPOCKT mNapauieibHOro BhluMciacHus uuciaa [lu (parallelpi) u
BBITIOJTHUTE HACTPOMKU, HEOOXOIUMbIe Il mpoBeAeHus oTiaaku MPI mporpamm
(ecyu 31O erre He OBUIO CENIaH0), YKa3aB YKCIIO 3ayCKaeMbIX MPOIIECCOB paBHOE 2.
Otkpotite daiin “parallelpi.cpp” (mBakasl menkuauTe Ha daiine B okue “Solution
Explorer”),

[locTaBbTe TOUKY OCTAaHOBKM Ha JIIOOOM CTpOKE TEKCTa MpPOTrPaMMBbI
(marmpumep, Ha ctpoke ¢ “MPI_Init”) u 3amyctute otnaaky. I1o TOCTHKEHUN TOYKH
OCTaHOBKH BBITIOJIHEHUE MTPOLIECCOB MTPUOCTAHOBUTCS,
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2% parallelpi {Debugging) - Microsoft Yisual Studio

File Edit VYiew Project Build Debug Tools Window Community Help

s R E I = 10 T AER Ry G T R cs B =G I | - -|| # MPI_AlGather | RARBE B
i G Hex -
b B

=R L0PREBBHR,

crtexe.c 3’ parallelpi.cpp | v X

I(Global Scope) l] I wmain{int arge, char *[] argv) LI
int Interval = 0; // loop counter -
int done = 0: /¢ flag
double MyPI = 0.0; // storage for PI approximation results

double ReferencePI = 3.141592653589793238462643; // value for comparison
double PI;

char processor_name[MPI_MAX PROCESSOR_NANE]

char (*all proc_names) [MPI_MAX PROCESSOR_NAME] :

int numprocs;
int MyID:

int namelen;
int proc = 0;

(%) MPI_Init (garge, argv);

MPI_Corm_size (MPI_COMM WORLD, &énumprocs);
MPI_Cormn_rank (MPI_COMM WORLD, sMyID);
MPI_Get_processor_name (processor_nawe, snawelen) ;

all proc_names = (char(*)[128]) wmalloc (numprocs * MPI_MAX PROCESSOR_NAME) ;

MPI_Gather (processor_name, MPI_MAX PROCESSOR_NAME, MPI_CHAR,
all_proc_names, MPI_MAX PROCESSOR_NAME, MPI_CHAR, O, MPI_COMM WORLD):

| Mame | value [Type 2| p w
¢ ReferencePl 3.1415926535897931 Fiouble I e I D I Dath I Title I State
v My -856993460 . ink parallelpi.exe 1916  d:\projectsiseni... d:\projectsiseninimpi_testireleaseip... Break
¥ & processor_name 0x0012feSc % v char [128 parallelpi.exe 3296  di\projectsiseni... d:iprojectsiseninimpi_testireleaselp... Paused (]
? @ all_proc_names,2 Oxcccceece char [128
—# @ [0] Oxcccccece <Bad Phr> 3 v char[128
|—E‘; @ [1] Oxcccccdde <Bad Ptr> 3 v char[128
z1 4| | i
=] Output | ] Autos | 5] Locals | Flwatch 1 |3} Threads aCall Stack | E Immediate Window _’;ProcessesJ
Ready Ln2s Col 1 Chi NS

Brr MOXECTEC YCTaHaBJINBATb TOYKH OCTaHOBKH, KOTOPbIC

KHOTIKOW MBIIIH U BBIOEPUTE B OTKPBIBIIEMCS] MEHIO TTYHKT “Filter”,

OyayT
MPUOCTAHABIMBATh PA0OTy TOJBKO TE€X MPOIECCOB (WM TOTOKOB), KOTOphie Bam
HYXXHBI. I[J'I}I 9TOro IIOCTAaBbTC JOPYI'YIO TOYKY OCTAHOBKM HHIKE II0 TCKCTY
nporpamMmmel, MCIKHUTC II0 KpPACHOMY 3HAYKY HOBOM TOYKU OCTAHOBKH npaBoﬁ
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2% parallelpi {Debugging) - Microsoft Yisual Studio

File Edit View Project Build Debug Tools Window Community Help

- e B9 E-B

[lsR .
L
&
@

K G T =g s g )
P ou @ > 5E[E % |Hex j'i:"* G, B a» |EESE | = 5
_parallelpi.cpp | - X
|(Globa| Scope) _VJ I wmainfint arge, char *[] argv) :_I
char (*all proc_names) [MPI_MAX PROCESSOR_NAME] ; rT
int nuprocs;
int MyID:
int namwelen;
int proc = 0;

) MPI_Init(&arge, sargv);

MPI_Corma _size (MPI_COMM WORLD, &énumprocs)

MPI_Corw_rank (MPI_COMM_WORLD, €MyID) ;

MPI_Get_ procesSsor_name (processor_hawe, &nawmelen) ; -

2Ll a1 = (char(*) [128]) walloc(nuwprocs * MPI_MAX PROCESSOR_NAME) ;
) Delete Breakpoint
“ Disable Breakpoint ~ pcessor_name, MPI_MAX PROCESSOR_NAME, MPI_CHAR,
es, MPI MAX PROCESSOR NAME, MPI CHAR, 0, MPI COMM WORLD):
Lacation... ¢ - - - - - -
Condition. .. ; proc < numprocs; ++proc)
Hit Caunt... rocess %d on %s\n", proc, all_proc_names[proc]):
[ Fier...
When Hit... h = 0.0;

{ 1T Hy¥ID == 0
if taree s 1) 4

Rhl

Error List ~ & X fProcesses
& 0Errors| 1\ 0Warnings | (i) 0 Messages Pon[S=EE% B
l ! Description ' File l Line I Column I Project I Mame I 1D I Path | Title | State
 parallelpi.exe 5348  d:\Projectsiseni... d:\Projectsiseninimpi_testiReleasel... Break
parallelpi.exe 5644  d:\Projectsiseni... d:\Projects\seninimpi_test\Releasel... Paused (
| | il
| 24 Ervor List =] Output | 5] Autos | ] Locals | g5lwatch 1 | ] Threads 2 Call Stack | = Immediate Window | g Processes
Ready Ln 30 Col 1 Cchi NS

B oTkpeIBIIEMCSI OKHE MOXHO YKa3aTh T€ MPOIECCHl M MOTOKH, BHITIOJHEHHE
KOTOPBIX JOJDKHO OBITH MPEPBAHO MO JOCTWIKEHWH YKa3aHHOW TOYKU OCTAHOBKH.
Kpome TOro, MOXHO yKa3aTh MMS BBIYHCIHUTEIHLHOTO y3J1a, Ha KOTOPOM TOYKa
OCTAaHOBKHM OYJIET MPUOCTAaHABIMBATH MPOIIECCHl (TTapaMeTp MCIONIb3YETCs B Cllydae,
€CJIM 4YacTh MPOIIECCOB OTIAKMBAEMOM 3ajauyM 3allylieHa Ha YJAJICHHBIX Y3iax).
Crnucok Ha3BaHUN TapaMETPOB yKa3aH B TOJICKa3ke Ha okHe. [Ipu Hamucanuu
JIOTUYECKUX BBIPAKEHHUM MOXKHO UCIOJIb30BaTh jorudyeckue pyukmuu “u” (“AND”,
“&”) , “nmmn” (“OR”, “|”), “me” (“NOT”, “I”’). Hanpumep, Ijsl yka3aHus TOTO, 4TO
MPUOCTAaHOBUTH PabOTy JOKEH TOJIBKO OAMH IMPOIIECC, MCIONb3YeTCsl BhIPAXKCHHE
“Processld = <unentudukatop mporecca>", rae UACHTUHUKATOP TpoIiecca MOKHO
y3Hath B okHe “Processes”. Haxxmure “OK” my1st coxpaHeHus ycloBus,
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File Edit Wew Project Buld Debug Tools ‘window  Community  Help
H-E S e % RSB ; <\ [ MPI_AlGather G B= e PR SEn R
ir mom@|PE |ex |G- o %o B 42 | S20P8EREBR,
parallelpi.cop | - X
I(Glnhal Scope) j I “gmain(int arge, char *[] argw) j
char (*all proc names) [MPI_MAX PROCEZSCR NAME] =
int numprocs;
int MyID;
int name len;
int proc = 0;

o MPI_Init|&arge, facgv):
MPI_Comm_size (NPI_COMM_WORLD, &mw
MPI_Coum_rank (MPI_COMM WORLD, sMy
MPI_Get processor_name (processor,

0 all proc_names = (char(*)[128]) 1

MPI_Gather (processor_name, MNPI M

all proc_nemes, MPI_MAX PROCES:
(MyID == 0} {

for [(proc=0; proc < numprocs;
printf ("Process %d on $sin',

if

Intervallength = 0.0;
if (MyID == 0} {
if

tarce 1% 1

Ef

Breakpoint Filter

‘You can restrict the breakpoint to only being set in certain processes and
threads, Enter an expression to describe where the breakpoint should be set,
ar clear the expression to have the breakpoint set in all processes and threads.

Enker one ot more of the folowing clauses. You can combine clauses using &
(ANDY, [| (OR), ! (NOT), and parentheses.

MachineMame = “maching"
ProcessId = 123
Processhlame = "process”
Threadld = 123
Threadhame = "thread"

Filter:

I 0Errars| 1\ Owarnings | (i) 0 Messages |
| | Description | File | Line | Colurn | Project | Mame | 0 | Path | Title | State
- parallelpi.exe 5348 d:\Projectsiseni...  di\Projectsiseninimpi_test\Releasel...  Break
parallelpi.exe 5644 di\Projectsiseni...  diiProjectsiseninimpi_test\Releasel...  Paused
4| | »
_‘3 Errar List |[=] Output | [&] Autos |§‘]anls |aWatch 1 |.@',Thraads .;hCaII Stack | E]Immediate Window aPrncesses
Ready Ln 30 Cal 1 chi NS

KpOMe TOrO, Ber MoxkeTe YKa3aTb YCJIOBHA Ha 3HAYCHUA TICPCMCHHLIX,

KOTOPBIC OOJIPKHBI BBIITIOJIHATHCA AJIA IIPUOCTAHOBKHU pa60TBI IMporpaMMmeal. H_[eJ'IKHI/ITC

MPaBOM KHOIIKOM MBIIIM HAa TOYKE OCTAHOBKHU W BeIOepuTe MyHKT “Conditions”,
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2% parallelpi {Debugging) - Microsoft Yisual Studio

File Edit View Project Build Debug Tools Window Community Help

i-iE-Edd B9 @-8 )| || || [ MPT_AlGather e e e P o R
P @ @ > 5E[E %= Hex j-i

S DPAS AR

o B ==
iEE A QU S C AR

S

crtexe.c &/ parallelpi.cpp | - X

|(Global Scope) LI I ‘wmain(int argc, char *[] arav) L]
int nawelen; j
int proc = 0;

) MPI_Init (garge, argv);

MPI_Comm_size (MPI_COMM_WORLD, énumprocs) ;
MPI_Corwa_rank (MPI_COMM WORLD, éMyID) ;
MPI_Get_processor_nawne (processor_nawe, énamelen) ;

| Ll rrne nam = (char (*) [128]) malloc{nuwprocs * MPI_MAX PROCESSOR_NAME) ;
& Delete Breakpoint L |
"3 Disable Breakpoint ocessor_name, MPI_MAX PROCESSOR_NAME, MPI_CHAR,
es, MPI MAX PROCESSOR NAME, MPI CHAR, 0O, MPI COMM WORLD):
Location... = = - - = =
)1
| Condition. .. ; proc < numprocs; ++proc)
Hit Count rocess %d on %s\n", proc, all proc_names[proc]):
Filter...
‘When Hit... h = 0.0;

if {(arge > 1) {

I THFID == U) {
‘ NumIntervals = atoi{argv[1]):

Rhl

Processes
| Name | value [Type 2| p m | 5= (= %= | @ % | F
¢ ReferencePI 3.1415926535897931 double } I Neans I D I F";th I Title | State
@ MyID -858993460 int {  parallelpi.exe 1916  d:\projectsiseni... d:\projectsiseninimpi_testireleaseip... Break
¥ @ processor_name 0x0012feSc R v char[128 | parallelpi.exe 3296 di\projectsiseni... d:\projects\seninimpi_testirelease\p... Paused (|
= @ all_proc_names,2 Oxceccccece char[128 |
—# @ [0] Oxcceccece <Bad Pr> 3 v char [128 1
Lm e Oxcccecdde <Bad Prrs 3 v char[128 |
|
= 4l | »

=] Output | ] Autos | 2] Lacals | F5]watch 1 !;}Threads 2 Call Stack | = Immediate Window | g Processes ‘
Ready Ln 30 Col 1 Cchi NS

B otkpsiBIIEMCS OKHE BBl MOXETE yKa3aTh YCIOBUS 2 TUIIOB:

— YcoBue nepBoro TUia — NpuOCTaHOBUTH pabOTy MPOrpamMMBbl, €CITU
BBITIOJIHEHBI yCIIOBUS. JIJI UCTIOIB30BaHUS STOTO TUIA YCIOBUM ycTaHoBute (piar “IS
true” u BBeIUTE YCIOBHOE BhIpakeHHe B mojie “Conditions”. TIpu BBojIe BhIpaKeHHUS
WCIIOJIB3YETCSI CUHTaKCUC, NPUHATBIA B C++. Tak, u1si 0OCTaHOBKM TOJIBKO IIpoLecca ¢
unaexkcoM 0 cnenyer BBectu ycnosue “MyID == 07,

— YcnoBue BTOPOro Tuna — MpUOCTaHOBUTH PabOTy MPOrpaMMBbl, €CIIH
3HAYE€HHUE BBEJACHHOTO BhIpAXKEHUS (HEO0SA3aTEIbHO JOTHYECKOT0) HU3MEHUIIOCH C
MOMEHTA MPEIbIAYIIErO BBHIIOJIHEHHS CTPOKU, Ha KOTOPOM HAXOAMUTCS TOUYKA
OCTaHOBKH. J[J11 MCTIOSIb30BaHUSI ATOTO TUIA YCIOBHM ycTaHoBuTe (iar “Has
changed”,

[TocTtaBbTe (aar “Is true” u BBenuTe ycnoBue octaHoBku “MyID == 0.
Haxwmure “OK” mist coxpaHeHHs! BBEIEHHOTO YCIIOBHUS.
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3apanue 3 — OcobennocTH oTIaaku napasienabubix MPI nporpamm

Otnanuuk napamiensHbix MPI nporpamm B Microsoft Visual Studio nosiBuscs
BriepBeie B Bepcuu Visual Studio 2005. OpHako xoMmuisanuioo U oTiaaaky MPI
IpOrpaMM MOKHO MPOU3BOJUTHL U B OOJiee paHHHUX BEPCHUSX CpeIbl pa3pabOTKH.
OOBIYHBIMU TIPUEMaMH B ClIy4ae OTCYTCTBUS UCTUHHOM nojaep:kku MPI co ctoponsl
OTJIATUHMKA SIBJISIFOTCS CIICTYIOIIHE:

— Hcnonb30BaHre TEKCTOBBIX COOOIIECHHH, BRIBOJUMBIX B (hailsl MIIM HA 3KpaH,
CO 3HAYCHUSIMH HMHTEPECYEMBIX MEPEMEHHBIX W/WIu HH(OpMAaIHe O TOM, KaKou
UMEHHO YYaCTOK MPOTPaMMBbI BBITIOJHSIETCS. Takoi moaxoa yacto HasbiBatoT “printf
otnagkoin” (“printf debugging”), Tak kak yale BCero sl BRIBOJA COOOIICHHI Ha
KOHCOJIBHBIM 3KpaH UcHojib3yercs ¢yHkims “printf”. JlaHHbIA MOAX0] XOPOII TeM,
YTO OH HE TpeOyeT OT MPOrPaMMHUCTA CIICIIUATBHBIX HABBIKOB PAOOTHI ¢ KAKUM-TTHOO
OTJIQJYUKOM, U TPU IOCIEIOBATEIbHOM NPUMEHEHUU IO3BOJIIET HAMTH OIIMOKY.
OpHako A5 TOTO, YTOOBI MOJIYYUTh 3HAUEHHUE OYEPEIHON NMEPEMEHHOMN, TPUXOAUTCS
KKl pa3 mucaTh HOBBIM KOJ JJIsI BBIBOJA COOOIIEHUH, MEPEKOMITMINPOBATH
nporpaMMy M IpPOM3BOJUTH HOBBIM 3allyCK. DTO 3aHMMAeT MHOro BpeMeHu. Kpome
TOro, J00aBl€HHWE B TEKCT MPOrpaMMbl HOBOTO KOJAa MOXET MPUBOAUTH K
BPEMEHHOMY HCUYE3HOBEHUIO MPOSBICHUN HEKOTOPBIX OLINOOK,

— Hcnonp3oBanne nocienoBaTeabHOro oriaagunka. lak kak MPIl 3amaua
COCTOHUT M3 HECKOJBKUX B3aMMOICHCTBYIOIIUX MPOIECCOB, TO U OTIAJKH MOXKHO
3aIyCTUTh HECKOJBKO KOMHIA MOCIE0BATEIFHOTO OTJIaTYNKA, TPUCOCTUHUB KaXKTYIO
13 HUX K omnpeneneHHoMy npoueccy MPI 3amanus. JlaHHBIM 1OAXOJ ITO3BOJIAET B
HEKOTOpBhIX ciy4yasx Oosiee 2(P(EKTUBHO NPOU3BOAUTH OTIAAKY, YEeM IMpHU
MCIIOJIb30BaHNU TEKCTOBBIX COOOIIEHUH. [ TaBHBIM HEJOCTATKOM TOJXOJa SBISETCS
HEOOXOUMOCTh  PYYHOT'O  BBITIOJHEHHS  MHOTHX  OJHOTHIHBIX  JEHCTBHIA.
[IpeacraBeTe, Hampumep, HEOOXOAUMOCTH NpHOCTaHOBKH 32 mpoieccoB MPI
3aJ]aHUsl: B CIIy4ae WCIIOJIb30BAHUS IOCJIEOBATEILHOTO OTJIaJUUKa MPUICTCS
NEPEKITIOYUTECA MEXKIy 32 mpolieccaMu OTJIaJuyuKa W BPYUYHYHO JaTh KOMaHIy
MPUOCTAaHOBKH.

[Mapamnensubiii otaamquuk Microsoft Visual Studio 2005 nwmien yka3aHHBIX
HEJOCTaTKOB M TMO3BOJIIET CYUIECTBEHHO JKOHOMHTH BpeMs Ha OTIAAKy. ITO
JNOCTUTAETCS 3a CYET TOrOo, YTO Cpela paccMmarpuBaeT Bce Ipouecchl ogHor MPI
3a/layd  Kak €AMHYI0 TapajljiebHO BBIMOJHAEMYIO TPOrpaMMy, MaKCHMAaJIbHO
npubamxkas OTIaAKy K OTJaJKe TMOCieA0BaTeNbHbIX nporpamMm. K uwucimy
OCOOEHHOCTEN NapauieIbHOW OTJIAJKH OTHOCSITCS YXKE€ PAacCMOTPEHHOE OKHO
“Processes”, mo3BoJIMIOIIET0 NEPEKITI0YATHC MEXAY apaieIbHBIMU MPOIIECCAMU, a
TaK)Ke JI0NOJHUTEIbHbIE HACTPONKHU Cpeibl (CM. 3a1aHue 2 ynpaxHeHus 1).
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3aganne 4 — O030p TUNMHUYHBIX OMIMOOK NMPHU HANMCAHUYN MAPAJLIETbHBIX
MPI nporpamm

Bce  ommbOku,  KOTOpble  BCTpEHalOTCA  HpU  MOCIEAOBATEIHLHOM
MIPOTPaMMHUPOBAHNH, XapaKTEPHBI TAK)Ke U TSI TTapaJUICILHOTO TTPOTPaMMHUPOBAHHUS.
OpHako KpoMe HHUX €CTh P CHEIU(PHUUECKUX THUIOB OIIMOOK, OO0YCIOBIEHHBIX
HamurneM B MPI  3amade  HECKONBKMX  B3aMMOACHCTBYIOIIMX  ITPOLIECCOB.
JIOTIOJIHUTENBHBIE ~ CIIOXKHOCTH B pa3paboTKe  MapajlieNbHBIX  MPOTPaMM
0oOyCITaBNMHMBAIOT TIOBBIIICHHBIC TPEOOBaHHWS K KBadU(UKAIMK TPOrPAMMHUCTOB,
peanu3yroumMx napajuielibHble BEpCUU alropuTMOB. M XOTsI EpeunciauTh BCE THUIIbI
OIIUOOK, KOTOPhIE MOTYT BO3HUKHYThH MPU MPOrPAMMHUPOBAHUH C MCIOJb30BaHUEM
texHojioruu MPI, kpaitHe 3aTpyIHUTENBHO, JaJUM KPATKYI0 XapaKTEPUCTUKY PAIY
HauboJiee XapaKTepHbIX OMIMOOK, IPECICAYIONINX HAYNHAIOIIUX pa3paboTuukoB . K
yuCIy HamOoJiee TUMUYHBIX OMIMOOK MPHU TapajljIeIbHOM MPOTrPaMMHUPOBAHUHU C
ucrnoJyib3oBanueM texHojoruu MPI cienyer otHecT:

— B3aumnuas 6mokupoBka npu nepecbuike cooOuieHuit. [Ipeamnonoxum, 4ro N
MPOIIECCOB TepeaaroT WHPOPMAIIMIO IPYT APYTy MO IEMOYKe TaK, 4TO MPOIecC C
UHACKCOM | TiepenaeT MH(OpMAIMIO TpoIeccy ¢ HHACKCOM I+1 (s HMHIEKCOB
i=0,...,n-2), a mpomecc ¢ uHAEKCOM N-1 mepemaer WHOOPMAIMIO TPOIECCY C
naaekcoM 0. Ilepemaua ocCyIecTBIsSETCS C HWCIONB30BaHWEM (DYHKIIMM OTIPABKHU
cooomenuit MPI_Send un ¢dynknuu npuema coobmennii MPI_Recv, mpu stom
KXl mporecc cHadana Bei3biBaeT MPI_Send, a 3arem MPI_Recv. ®ynkiun
SBISIIOTCSL  OJokupyromumu, To ecth MPI_Send Bo3BpaTuT ympaBieHHE TOJIBKO
TOTJa, KOrja Tmepenada OyAeT 3aBepilieHa, WIM Korja cooOiieHue OyaeT
CKOMMPOBAaHO BO BHYTpeHHUU Oydep. Takum oOpa3oMm, cTaHAApT JTOMYCKaeT
BO3MOXHOCTh, YTO ()YHKIIUU OTMPABKU COOOIIECHUS BEPHYT YIpPaBICHUE TOJIBKO
mocJie Toro, Kak mepegadya Oynert 3aBepiineHa. Ho mepenaya He MOXKET 3aBEPIIUTHCS,
MOKa MPUHHUMAIONIMI Tmporiecc He BbI3oBeT (ynkiuio MPI_Recv. A ¢dynkius
MPI_Recv Oyxmer BbI3BaHa, B CBOIO OY€pe/b, TOJHKO IOCJIE TOr0, KakK Mpolecc
3aBEpIINT OTIPABKY CBOETo coolmieHWs. Tak Kak Ienoyka nepenadd COOOIIeHH
3aMKHYTa, OTMpaBKa COOOIICHWA MOXET HE 3aBEPIINTHCS HUKOTNA, MOTOMY YTO
KaXIbI Tpolecc OyIeT OXMIaTh 3aBEPIICHHUS OTIPABKHA CBOETO COOOIICHUS, U
HUKTO HE BBI30BET (QYHKIHMIO Iprema coobmienus. M30exaTs mogo0HoM OJIOKUPOBKU
MOXXHO, HalpuMep, BBI3BIBasg Ha TIpPoIleccaX ¢ YETHBIMH MHJECKCAaMU CHadasia
MPI_Send, a 3atem MPI_Recv, a Ha mporeccax ¢ HEUETHBIMH HHICKCAMH — B
oOpatHoit mopsimke. HecMoTpst Ha 04eBUAHOCTH OMTMOKHU, €€ YacTO JIOMyCKAaIoT, TaKk
KaK MpU HEOONBIIUX COOOIIEHUSX BBICOKA BEPOATHOCThH, YTO COOOIICHUS yOepyTCs
BO BHYTPEHHHE CTPYKTYpbl OMOIMOTEKH, (PYHKIMS OTIPABKUA COOOIICHUS BEPHET
yIpaBJIeHHE, U OMMOKa HE 1acT 0 ceOe 3HATh,
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Process 0

MPI_Send(

MPI Send(...)

Process 1

— OcBoOoxJieHue WM U3MEeHeHue OydepoB, HCHOJIb3YyEeMbIX MIPH
HeOnokupytolei nepecbuike. [Ipu Be130Be HEOIOKUPYIOIIMX (GYHKLIHNA BO3BpAT
U3 HUX MPOUCXOAUT HEMEIJEHHO, a aJpeca MAacCHBOB C COOOLIECHUSIMU
3allOMMHAIOTCS BO BHYTPEHHMX CTpyKTypax Oubmmoreku MPIL. Ilpu
HEIOCPEICTBEHHOW Tepeaade COOOUIEHH M0 CeTH, KoTopas OyAeT BBIIOJIHEHA
B OTACJIIBHOM IIOTOKE, IMPOMCXOJIUT OOpalleHHe K MCXOJHOMY MACCHUBY C
COOOIIEHUEM, MO3TOMY Ba)KHO, YTOOBI ATOT YYAaCTOK MAMSITH HE ObUI yAalieH
WJIM U3MEHEH J0 OKOHYaHMs mepenayu (yCTaHOBUTH, UTO Mepeaya 3aBeplieHa
MO’KHO BBI30BOM CHeUMadbHBIX (pyHKUMH). OmHAKO yacTo 00 3TOM MpaBue
3a0bIBAIOT, YTO MPUBOAUT K HEMPEICKa3yeMOMY IMOBEJICHUIO IPOTPaMMBI.
Taxoro pona omIMOKYU SABJISAIOTCS OJHUMH U3 CAMbIX CJIOKHBIX JJIS1 OTJIA/IKH,

— HecooTBercTBre BBI30BOB (DYHKIIMI TIepenadyd U mpuema COOOIICHHIA.
Baxxno cienuTh, 4TOOBI Ka)XXIOMY BBI30BY (DYHKIIMM OTIPABKU COOOIICHUS
COOTBETCTBOBAJI BBI30B (DYyHKLMHU MpHeMa U HaoO6opoT. OgHaKo B TOM ciyyae,
KOIJla YHCIIO Tiepenad 3apaHee He M3BECTHO, a ONpenensiercs B XOJe
BBIYMCIICHUW, OBIBAET JIETKO OIIMOUTHCA U HE 0OECHEeUUTh HYKHBIX TapaHTHH
BBIMOJIHEHUS JTaHHOTO ycjoBus. K 3TOMy ke THUIly OIIMOOK MOKHO OTHECTH
BbI30B (DYHKIMH Tepenayd M IpueMa COOOIIEHMH C HECOOTBETCTBYIOIIMMHU
TATaMH UICHTU(PUKAIIUNA COOOIECHUH.

KOHTPOJIBHBIE BOITPOCHI

1) Kak JOKaqbHO MPOTECTUPOBATH PAOOTOCIIOCOOHOCThH MAPaLICIbHON
MpOTpamMMBbl, pa3pabOTaHHOW MJisi UCTIONB30BaHus ¢ 6ubmuorexoit MS MPI no
3amycka ee Ha kiactepe? Kakoe mporpammHoe obOecriedyeHHe TOJIKHO ObITh
YCTaHOBJICHO JJis 3TOro Ha Bareit paboyeit cranuu?

2)[lepeunciure W naiiTe KpaTKOE OINMCAHHE OCHOBHBIM OKHAM CPEIIbI
Microsoft Visual Studio 2005, ncmosib3yeMbIM MpH OTIaaKe?
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3)Uro Takoe M IS YEro HCIOJB3YIOTCS TOYKH OCTAaHOBKH? UTO Takoe
YCJIOBHBIE TOYKH OCTaHOBKH?

4)Yem mnpuHIMNHAIGHAS OCOOCHHOCTh OTJAIKW MapauienbHbIXx MPI
nporpamm B cpene Microsoft Visual Studio 20057

5) Kakue TUTIUYHEBIE OIIIUOKH npu IPOTPAMMHUPOBAHUN C
ucroibzoBanueM texHoioruu MPI Ber 3aaere?
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