NabopatopHan pabora 2.

Tema: AupeKkTnsa co3gaHnA NnapannenbHou cekumim cekumm OpenMP
M ee napameTpbl.

TeopeTnueckut matepuan

OvpekTusa sections

OupekTtuea sections ncnonb3yeTca gnAa peannsaumm GpyHKLMOHANbHOIO pacnapan-
nenvBanua. C ANPEKTMBOM sections accoUMMpPOBAH Habop CTPYKTYPUPOBAHHbIX 6/10KOB,
KOTOpble pacnpeaenaroTca no NOToKam B rpynne.

BcnomoraTtenbHan aupektvsa S€Ction 3apadt yuacTok Koga BHYTPU ceKummn SecC-
tions ana sbinonHeHMa ogHMM NoTOKOM.

Kaxkabli CTPYKTYPUPOBAHHbIN 610K CMOJTHAETCS OAUH pa3 O4HUM U3 NOTOKOB B rpymnne.

#pragma omp parallel sections onuua[[[,] onuma] ...]
{

#pragma omp section

{cTpyKTYypupOoBaHHbii 610K}

#pragma omp section

{cTpyKTYypuUpOBaHHbii 610K}

}

Mpw BbINONHEHMM 3TOro Koga OpenMP cHayana co3gaeT rpynny noTOKOB, a 3aTem pac-
npegensetr mexay HUMW BbiNONHEHME OTAENbHbIX NOTOKOB KOMaHA, OGOpPMIEHHbIX B BUAE
CTPYKTYPUPOBaHHbIX 6H/I0KOB OTAENbHbIX CEKLMUNA.

Kakne MMeHHO HUTKU ByayT 3a4eNCTBOBaHbI ANA BbINOJHEHUS KaKOW CEKUWUM, He onpe-
aeneHo. Ecnm Konnyectso HUTeM 60/blue KOMYECTBA CeKLMMN, TO YaCTb HUTEN ANA BbIMNOIHEHUS
AaHHOro 610Ka cekunii He byaeT 3ageiicTBoBaHa. Ecim KONMYECTBO HUTEN MeHbLUE KO/IMYECTBa
CEKUMI, TO HEKOTOPbIM (MK BCEM) HUTAM A0CTaHeTcA bosiee 04HOWN CeKLUUM.

Bo3moiHble onyuu:

private (CNMCOK) - 3aaaéT cnucoK nepeMeHHbIX, ANA KOTOPbIX MOPOXaaeTca
NIOKaNbHaA KOMUA B KaXAOW HUTK; Haya/NbHOE 3HAYEHME JIOKA/IbHbIX KOMUIN NepemMeHHbIX U3
CMM1CKa He onpeaeneHo;

firstprivate (cnmncok) - sagaér cnucok nepemeHHbIX, ANA KOTOPbIX MOPOX-
[laeTCA NOKaNbHAA KONWUA B KaXKA0WM HUTU; NOKaNbHbIE KOMUU NEPEMEHHbIX MHWULMANU3NPYHOTCA
3HAYEHUAMM STUX MEPEMEHHDBIX B HUTU-MACTEPE;

lastprivate (cnMcoK) - nepemeHHbIM, NnepeuncaeHHbIM B CIMCKe, NPUCBaMBa-
eTcA pe3ynbTaT, NO/IYYeHHbI B NOCneaHEN CEKUMUN;
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reduction (onepaTop:CnMCOK) - 3agaéT onepaTop M cnMcok obux nepe-
MEHHbIX; ANA KaXk40M NepemMeHHO CO3al0TCA NIOKaNbHbIE KOMWUMU B KaXKA0M HUTU; SIOKaNbHble
KOMWU MHWULMANM3UPYIOTCA COOTBETCTBEHHO TUMY onepaTopa (AnA aaAnTUBHBLIX onepauuit — 0
WKW ero aHanorm, ANA MyAbTUNAMKATUBHBIX Onepauuii — 1 uau eé aHanoru); Hag, NoKanbHbIMU
KOMUAMM NepemeHHbIX MOC/Te 3aBeplUeHUA BCEX CEKLMI BbINONHAETCA 3afaHHblii OnepaTop;
onepatop 310: + *,-, &, |, A, &&, | |; NOPAAOK BbINOJHEHWA ONEPaTOPOB He OMNpenenéH, no-
STOMY pe3y/bTaT MOXKET OTAIMYATLCA OT 3aMycKa K 3amycKy;

nowait - B KoHue 610Ka cekumii NponcxoanT HeaBHaA GapbepHas CUHXPOHM3aLMA
napannenbHo paboTalowmx HUTEN: UX AanbHellee BbINOAHEHWE MPOUCXOAUT TONbKO TOrAa,
KOrga BCe OHM AOCTUMHYT AaHHOW TOYKK; ecan B NoA06HOM 3aAeprKKe HET HE0BX0AMMOCTH, On-
UMA nowait NO3BONAET HUTAM, YXKe AOolWeAlWNM A0 KOHLA CBOMX CEeKLMNA, NPOLOMIKUTL BbINOA-
HeHue 6e3 CUHXPOHM3ALMM C OCTANIbHbIMMU.

PekomeHOyemble pyHKYuu 6ubnuomexku Open MP:

omp_get _num_threads();

Bo3BpalliaeT KoAMYecTBo NOTOKOB B NapasiesibHo obnactu.
omp_set_num_threads();

3apaeT 3HaYeHMe nepemeHHoM cpeabl ucnonHeHna OMP_NUM_THREADS.
omp_get_thread_num ();

Bo3spaluaeT HoOMep BbI3bIBalOLLErO NOTOKA.

omp_get _wtime ();

Bo3BpaliaeT B Bbi3BaBLUEM MOTOKE aCTPOHOMMYECKOE BPEMS B CEKYHOAX (BELLeCTBEH-
HOe Yncno ABOMHOM TouHocTu — double), npoweallee ¢ HEKOTOPOro MOMeHTa B npolaiom. Ec-
M HEKOTOPbIA Y4acTOK NPOrpPamMMbl OKPYMKWUTb Bbi30BaMM [aHHOM YHKUMKM, TO Pa3HOCTb
BO3BpPaLLaeMbIX 3HAUYEHMI NOKaXKeT BpemMa paboTbl AaHHOIO y4acTKa.

omp_get_wtick()

Bo3BpalyaeT B Bbi3BABLUIEM MOTOKE pPa3pellatolLlyto CNocobHOCTb Talmepa B CEKYHAAX,
TO €CTb TOYHOCTb Talimepa.
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OnucaHue nabopatopHoit paboTbi 2

MopApoK BbiNONHEHUA

1.

O3HaKOMUTbLCA € onucaHuMem nabopaTopHoi paboTbl. BapuaHT 3agaHua cosna-
[laeT C BapMaHTOM 3aZaHuA Ha nabopaTopHyto paboty 1.

MpoaHanusmposatb nporpammy JIP1 n onpeaenntb, Kakue ¢parmeHTbl Npo-
rpammbl LenecoobpasHo peann3oBaTb B BUAE CEKL MU CEKLMIA.

Pacnapannenutos nporpammy C MCNONb30BaHMEM AMPEKTUBbI #pragma omp
parallel sections. Kpome ykasaHHOI AMPEKTUBbLI AOMNYCKAeTCA MCNOAb30BaHMe
dyHKUMn 6ubnmotekn Open MP ana paboTbl ¢ nepemMeHHbIMU OKPYKEHUSA.

y6e,£I,MTbCF|, YTO NpPeXHAA N HOBAA BEPCUU BblAAOT OANHAKOBbIE PE3Yy/1bTaThbl.

3aduKcMpoBaTb BPEMS BbIMOJHEHUSA NMPOrPaMmMbl NPU PA3INYHbLIX pasmepax 06-
pabaTbiBaeMbIX MacCUBOB.

Cop,ep)Ka HUe ot4yeTa

MoNHbIN OTYET NPenoCTaBAAETCA B 3/1EKTPOHHOM BuAe M/van TBepaoi Konuu (no Tpe-
6oBaHuto Npenogasatensn). OH AOMKEH COAEPKaTb:

1.

2
3.
4

TUTYAbHbIN NNCT.
OnuncaHme NONYYEeHHOTO 334aHUA;
®parmeHT KO4a, B KOTOPOM NMPOBEAEHO pacnapannenmsBaHue.

CKPUHLLIOTbI, AEMOHCTPUpYIOLLME pe3ynbTaT paboTbl NPOrpaMmbl M MOKasaTenm
3arpysKku cucTembl (MCNonb3yeTca ancnetyep 3a4ay UamM ero aHanor);

Ta6l'IVILI,a BpemeHun ncnosiHeHmnAa ﬂOCﬂeAOBaTeﬂbHOVI n napanneanoﬁ nporpam-
Mbl MPKU Pa3INYHbIX pa3dmMmepax MmaCCnBOB.

BbiBoabl (OBA3ATE/IbHO!).



