3aoanue 4. Oouwue u uacmuwte nepemennwvie 6 OpenMP: npozpamma « Ckpvimasn
ouuoKa)

W3yunte KOHCTPYKIMM ISl YIpaBieHHs paboToill ¢ naHHeiMH shared wu
private. Hanmmmire nporpammy, B KOTOpPOH co3faercs K HUTEH, M KaKaas HUThH
BBIBOJIMT Ha 3KpaH CBOI HOMep uepe3 MepeMeHHYIo rank cieayroImuM oopa3om:

rank = omp get thread num();
printf ("I am %d thread.\n", rank);

DKCIepUMEHTaMU OIpeACIUTE, OOIIeH NI YaCTHOM J0JKHA OBITh TIEPEMEH-
Has rank.
BxoaHbIe JaHHBIE: 1EJI0¢ YHCIO0 K — KOJIMYECTBO HUTEH B MapaljieIbHON 00J1acTH.

BI:IXOIIHLIC JAHHbIC: k CTPOK BHJIA «I am <HoMep HUTM>.M.

HpnMep BXOJHBIX U BBIXOAHBIX JAHHBIX

BxoaHble jaHHBIE BpIxoaHble JaHHBIE

3 I am 0 thread.
I am 1 thread.
I am 2 thread.

3aoanue 5. Oouwue u uacmuwle nepemennwvie 8 OpenMP: napamemp reduction

1. Hanummure nporpaMMy, B KOTOPO# JIB€ HUTH MapajuIeIbHO BEIYUCIISIOT
cymmy uucen ot 1 10 N. Pacnipenenute paboTy mo HUTSM € TIOMOIIIBIO OriepaTopa
if si3p1ka C. [{ns cnokeHus: pe3ybTaToB BEIYMCIECHHS] HUTEH BOCIIONBb3YHTECH
OpenMP-mapamerpom reduction.

BXOIIHI)IC JaHHbIC: ICJI0C YHUCIIO N — KoIU4YecTBO UHCE.

BLIXOIIHLIe AAaHHBbIC: Ka)XJasl HUTb BEIBOAUT CBOIO HACTUYHYIO CYMMY B (I)OpMaTe
« [HOMep_HMTM] : Sum = <dacTudHad cywmMma>», OOAUH pa3 BbIBOAUTCS 06111a${
cCyMMa B pOopMaTe «Sum = <cymma>».

IIpuMep BXOJHBIX U BBIXOJAHBIX JaHHBIX

BxoaHble fjaHHBIE BbIxoaHble JaHHBIE
4 [0]: Sum = 3
[1]: Sum = 7
Sum = 10

2*. Moaudunupyiite mporpaMMy TaKMM 00pa3oM, 4ToObI OHa pabdoTtana s K
HUTEM.

Bxoanbie qaHHbIe: 1€10€ YUCI0 K — KoMuecTBO HUTEH, 11etoe ynciio N — Kou-
YeCTBO YHUCEIL.

BbixoaHble JaHHBbIE: KaK/1asi HUTh BBIBOJIUT CBOIO YACTUUHYIO CyMMY B (popmare
«[HoMmep HuTu]: Sum = <yacTuuHada cymma>», OJUH pa3 BBIBOAUTCA ooOmias
cyMMma B popMaTe «Sum = <cymma>».




Yka3zanus Kk 3aganuio 4. O6uue u yactHble nepemennsie B OpenMP: nporpamma
«CkpbiTast omuodKka»

1. Cosnaiire mpoexkt omp_hide_error 8 Microsoft Visual Studio 2010 ¢ mopmepx-
kot OpenMP (cM. ykazanus K 3aganuio 1).

2. B dyHkuu main co3maite mapauieiabHyo 00aacTh ¢ K Hutsmu. BeraBpre cite-
VRO KOJI:

rank = omp get thread num();
printf ("I am %d thread.\n", rank);

3. Ompenenwure nepeMeHHyo rank kak o01mryro. /[ 3TOro 10cTaTOuYHO OOBIBUTH
nepeMeHHyIo rank /10 Havalsia napauieabHoi oonactu. CKOMOWIMPYHTE U 3a-
MyCTUTE Ballle MPUIoKeHue. BepHbIil n pe3ynbTar BhIaeT MporpamMma?

4. JloGaBbTe B apasuICIbHYI0 00JIACTh KO, IMUTHPYIOIIUN JJTUTETHHBIC BBIUUC-
JICHUSI, CIICTYIOIIUM 00pa3oM:
rank = omp get thread num();

Sleep (100); // VMMuTaumMsa IOJIUTEJIbHBX BHUMCJIIEHUNA
printf ("I am %d thread.\n", rank);

Cnpasxa: QyHKIASA Sleep mpuOCTaHOBUT BBHIMOIHCHHE MPOTrPaMMBbI Ha YKa3aHHBIA WH-
TEpBAJI BPEMEHH, 3aJJaHHBIM BO BXOAHOM ITapaMeTpe B MWUIMCEKyHAaX. ISl MCromnp3o0-
BaHUs JaHHOW (PYHKIMU B BalIed MpPOrpaMMe HEOOXOIWMO MOIKIIOYHUTH 3aroJIOBOYHBIN
daitm Windows.h.

5. CxoMmuiaupyiTe U 3allyCTUTE Ballle MpUoKeHne. BepHbIit 1 pe3ynbTar Bbi-
Jaet nporpamma’?

6. Ilepeonpenenute nepeMeHHyto rank kak 9acTHy0. /{151 3TOr0 106aBHTE K U~
pekrtuse parallel mapametp private(), B Kpyriible CKOOKM TOMECTUTE MEPEMEH-
HYIO rank:

#fpragma omp parallel private (rank)

7. CKOMIUIMPYHTE U 3aIyCTUTE Baile npuioxenne. OObsICHUTE BCE MOTYYCHHBIC
BBIIIE PE3YJIbTATHI.

Yka3anus kK 3aganuio 5. O0mue u yacTHble nepemennbie B OpenMP: napamerp
reduction

1. Cospmaiite mpoext omp_reduction B Microsoft Visual Studio 2010 ¢ momaep:x-
kot OpenMP (cM. ykaszanus K 3aaanuio 1).

2. B ¢yHkuuum main co3naite napajieabHy0 001acTh C 2-5 HUTSAMHU.

3. s pacripenenieHus BBIYUCICHHUH MO HUTSAM B MapajuieabHON 00iacTi Hamu-
HIUTE CIAEAYIONIYI0 KOHCTPYKIIHUIO:

i1f (omp get thread num() == 0) {



// BHUMCJIEHUS OJId HUTK C¢ HoMmepoM 0

}
else {
// BHUMCJIEHUS IJIS HUTK C HOMEPOM 1

Hanummre 11 HuTH ¢ HOoMepoM 0 UK, BBIYMCISIOIUN CyMMy yucesn oT 1 110
N/2, a st Hutu ¢ HomepoM 1 — ot N/2 1o N. YacTuuHble CyMMBbI 3alUIIUTE B
IIEPEMEHHYIO SUm.

4. Obweu unu yacmuou 0o1vcHa bvims nepemennas SUM? IlepemenHas sum
JOJKHA OBITH C OJTHOW CTOPOHBI YaCTHOM, YTOOBI M30€KaTh OMMOKH TTOTEPH
cJIaraeMoro Mpu OJJHOBPEMEHHOM 3aITUCH B HEE IBYMsI HUTSIMU, a C IPYTou
CTOPOHBI — JI0JDKHA OBITH 00IIIeH, 4TOOBI UMETh BO3MOXHOCTH CIIOKHUTH Yac-
TUYHBIE CYMMBI, IOJICYUTAHHBIE HUTSAMU. JIJI TaKUX CIy4daeB yA00HO HCTIOb-
3oBath OpenMP-niapameTtp reduction.

5. BcraBbre B nupektuse parallel mapametp reduction:

#pragma omp parallel reduction (+:sum)

Cunrakcuc napamerpa reduction:
reduction (oneparms: ciucok) , TOC
omeparms — 3TO OHA U3 onepauui +, *, -, &, |, N, &&, || (mns s3p1ka C);

crcox — ATO CIUCOK OOIIMX MEPEMEHHBIX, ISl KAXKI0U U3 KOTOPBIX CO3-
JAOTCA JIOKAJIbHBIE KOIIMM B Ka)KJI0W HUTH. HaJ JOKaJbHBIMU KONUAMU
MEPEMEHHBIX MOCIIE BBHITIOJIHEHUS BCEX OTIEPATOPOB MapasuiesibHON 0bac-
TH BBITIOJHAETCA onepayus. JIOKanbHble KOTIMM WHULIHAIU3UPYIOTCS COOT-
BETCTBEHHO THIMY onepayuu (I alIuTUBHBIX omepauuid — 0 uiam ero
aHaJIOTH, JIJIS MYJBTUIJIMKATUBHBIX Ornepanuii — 1 win ee aHajaoru).

6. CxoOMIUIMPYITE U 3allyCTUTE Ballle MPUIOKEHHUE. Y OeTUTECh, YTO BBIIACTCS
BEPHBIN pPE3yJIbTaT.





