3aoanue 6. Pacnapannenusanue yukios ¢ OpenMP: npozpamma «Cymma uu-
ceny

Nzyunte OpenMP-nupextuBy napamuienbHoro BelnoaHeHus nukia for. Ha-
MUIIATE IPOrpaMMy, B KOTOpO# K HUTEH Mapaijie)IbHO BRIYUCIISIOT CyMMY YHCEIT
ot 1 g0 N. Pacnipenenute paboty no HUTAM ¢ nomotsio OpenMP-nupektuBsi for.

BXOIIHbIe JaHHbIC: ICJI0C YUCIIO K — koymmuecTBO HHTCﬁ, Oeja0€ 4uciio N — komu-
YCCTBO YHCCII.

BLIXOJ]HLIe JaHHbIC: KaXXaas HUTb BEIBOJUT CBOIO YaCTHYHYIO CYMMY B (1)OpMaTe
« [HOMep_HMTM] : Sum = <"acTuyHasa cymMma>», OIUH pa3 BBIBOJHUTCA 0611121}1
CyMMa B popMaTe «Sum = <cymma>».

IIpuMep BXOJHBIX U BBIXOJAHBIX JaHHBIX

BxoaHble fjaHHBIE BbIxoaHble JaHHBIE

2 [0]: Sum = 3

4 [1]: Sum = 7
Sum = 10

2 [0]: Sum = 1

2 [1]: Sum = 2
Sum = 3

3 [0]: Sum = 1

2 [1]: Sum = 2
[2]: Sum = 0
Sum = 3

3aoanue (. Pacnapannenuganue yukioe ¢ OpenMP: napamemp schedule

Nzyuute mapametp schedule mupextuBwr for. Mogudunupyiite nporpamMmmy
«Cymma yucen» u3 3aaHusi 6 TakuM o0pa3oM, YTOOBI JOTOTHUTEIHHO BHIBOJIH-
JIOCh Ha DKPaH COOOIICHHE O TOM, KaKasi HUTh, KaKyl0 UTEPAIUIO ITMKJIa BBITTOJIHS-
eT:

[<Homep HUTM>]: calculation of the iteration number <Homep urepaumm>.

3amaiite K = 4, N = 10. 3anonHuTe CIEAYIONIYIO TAONHIly paclpeneicHus
UTEpaIyil IUKJIa MO HATSAM B 3aBUCUMOCTH OT mapametpa schedule:

Homep 3nauenue mapamerpa schedule
urepanmu | static | static, 1 | static,2 | dynamic | dynamic,2 | guided | guided, 2
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3aoanue 8. Pacnapannenuganue yukinog ¢ OpenMP: npozpamma «Mampuuya»

Hanumure OpenMP-niporpammy, KoTopasi BEIYUCIISET TPOU3BEICHUE ABYX
kBajapaTHbIX MaTpull A X B = C pa3zmepa n X n. Mcnonw3yiite cienyroiryto ¢hop-
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2
Bxoanble gannble: 1enoe uynciao N, 1 < n < 10, N° BenecTBEHHBIX YJIEMEHTOB
2
MaTpulibl A U N° BEIIECTBEHHBIX JIEMEHTOB MaTpHIIbI B.
2
BoixoaHble qaHHBbIE: N° BEIICCTBEHHBIX AJIEMEHTOB MaTpuiibl C.

HpnMep BXOJHBIX U BBIXOAHBIX JAHHBIX

BXOI{HLIe JAHHbIC BLIXOI[H])Ie JAHHBbIC
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3aoanue 9. Ilapannenvnsvie cekyuu 6 OpenMP: npozpamma «I'm here»

N3yuute OpenMP-nupekTrBbl co3qaHus NapajljIebHbIX CEKIMI sections u
section. Hanuiure nporpammy, coaepamiyro 3 napauieiabHble CEKIUU, BHYTPU
KaKJI0i U3 KOTOPBIX JIOJKHO BBIBOJUTHCS COOOILIEHUE:

[<HomMep HMTM>]: came 1in section <HomMep cexumm>

Bue cexiuii BHyTpH napauienbHOM 0071aCcTH I0OJKHO BEIBOJUTHCS CIIETYIO0-
1iee CooOIlIeHHE:

[<Homep HUTHM>]: parallel region

3amycTuTe npuiIoKeHue Ha 2-X, 3-X, 4-x HuTAX. [Ipocienure, Kak HUTH pac-
MIPEJICIISIIOTCS 10 TTapaJlIeIbHbIM CEKITUSM.

BxoaHble 1aHHbIE: K — KOIIMYECTBO HUTEH B MapalIcIbHON 00JIaCTH.

BbIxoaHbIe JaHHDBIE: k-CTpOI( BUJA « [<Homep HMTHU>]: came in section
<Homep ceKuMM>»,K@TpOKBHHa«[<HOMep HUTM>]: parallel region».

IIpuMep BXOJHBIX U BBIXOJHBIX JaHHBIX

Bxoanble 1aHHbBIE BoixoaHbIe JaHHBIE

came in section 1
came in section 2
came in section 3
parallel region
parallel region
parallel region

NEFEODNRE O

— e/ — o/

Yka3zanus k 3aganuio 6. PacnapanieanBanue uukiaos B OpenMP: nporpamma
«Cymma yucem»

1. Orkpoiite mpoexkt omp_reduction 8 Microsoft Visual Studio 2010 (cwm. ykasa-
HUS K 3aJaHHIO D).

2. Omnpenenute napametp K. B mapamiensHoii o6mactu GpyHKIMU main 3agaire K
HUTEM.

3. B mapannenbHyto 00s1acTh BCTaBbTE AUPEKTUBY for, KOTOpas CaMOCTOATEIHHO
OyIeT MpOU3BOIUTH PACIPEIeTICHNE UTEPAITNI TI0 HUTSIM:

fpragma omp for
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[Tocne mupexTuBsl for OMKEH UATH TOJIBKO orepaTop for si3pika C. CueTynk
IIMKJIa ToJbKeH npuHuMath Bee (!) 3Hauenus ot 1 go N:
#pragma omp for
for (i=1; 1i<=N; i++) {
// BHUMCJIEHME CyMMHBl umcej oT 1 mo N }

B PE3YIBTATC BBIITOJIHCHUA TAKOI'O HHUKJIA KAXKIAasd U3 K aureit 6YI[€T BBIIIOJIHATD
K-ro yacTh Bcex HUMCIOITUXCsI I/ITepaHI/Iﬁ OUKIIA. HpI/I 9TOM Ha BUA IMAapaJICIIb-

HBIX IUKJIOB HAKJIAAbIBACTCS OI'PAHUYCHUC: IIPOTpaMMa HE JOJIDKHA 3aBUCCThb OT
TOro, Kakasd MMCHHO HUTb, KaKYIO HTCPANIO IIapaJIJICIIbHOI'O UKJId BBIITOJHUT,

T.C. UTEPAllUMA NUKJIA JTO/IKHBI ObITH He 3aBHCHMBI!

B nmannoi 3a1a4€ 3TO YCJIIOBHC BLIIIOJIHACTCA, T.K. O4YCPCAHOCTb CI0KCHUA ClIa-
racMbIX HC Ba’XKHA.

JI71s CIHOKEeHHS YaCTUIHBIX CYMM MCTIOJIB3yiTe apameTp reduction.

CxoMOWIMpyiTe U 3allyCTUTE Ballle IPUIIOKEHUE. Y OeIUTECh, UYTO BBIAAETCS
BEPHBIN PE3YJIbTAT.

Yxka3zanus k 3aganuio /. PacnapanieanBanue nukiaos B OpenMP: napametp
schedule

1.

Ortkpoiite mpoext omp_reduction B Microsoft Visual Studio 2010 (cm. yka3a-
HUS K 3aJaHHIO 6).

B mapamiensHyto 0651acTh BCTaBbTE BBIBOJ COOOIIEHUS « [ <Homep HMTMI>] :
calculation of the iteration number <HomMep uTepaumum>.».

JHoGaBbTe nist aupekTuBsl for mapamerp schedule, koTopslit 3a1aeT, Kakum 00-
Pa3oM UTEpaINy UKJIa paclpeaesIIoTes Mexay HuTsAMu. [IpucBanBas emy 1o-
ouepeHO 3HAUYCHUSI U3 TaOIUIIbI, KOMIMIIUPYUTE U 3aIlyCcKanTe Bale mpuiio-
KeHue. Pe3ynbTaTsl BBHITIOJIHEHUS 3aNTUIIIUTE B TAOIUILY, TAHHYIO B 3a/IaHUH.

CunTrakcuc napamerpa schedule:

schedule (type[, chunk]),

rae type 3aaeT TUIl pacupenesieHus UTEPAllUi; OCHOBHBIE 3HAUEHUsS CIEAYIO-

oIuc:

static — ONOYHO-UMKIMYECKOE paclpeleieHle UTepaluil LUKIa; pa3Mep
onoka — chunk. ITepBsiii 0ok 13 chunk urepanuii BEINOMHSAET HYJEBask HUTD,
BTOpO# OJOK — cleayromas u T.4. 10 MOCIEIHEH HUTH, 3aTeM pacrpezere-
HUE CHOBA HauMHaeTcs ¢ HyneBoil Hutu. Ecnu 3Hauenue chunk He ykazaHo,
TO BCE MHOXXECTBO HTEpAIMil JEIUTCA Ha HEMpEephIBHBIE KYyCKH MPUMEPHO
OJIMHAKOBOTO pa3zMepa (KOHKPETHBIM CITOCOO 3aBUCHUT OT peaau3aiiu), u mo-
Jy4EeHHBIE MOPIMH UTEPALNIA PaCTIPEENIAIOTCS MEKIY HUTSAMHU.

dynamic — JMHAMUYECKOE paclpeiesieHne urepanui ¢ (PUKCUPOBAHHBIM
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pasMepoM OJoKa: cHauajga Kaxzjas HUTh nomydaeT chunk wreparnuii (mmo
ymomdanuio chunk=1), Ta HUTbH, KOTOpasi 3aKAaHUYMBAET BBIMTOJHEHUE CBOCH
MOPITUHN UTEPAIINi, MOTydaeT MepBy0 CBOOOMHYO mopinto u3 chunk urtepa-
uii. OcBOOOAMBIIMECS HUTH TOTY4YalOT HOBBIE MOPIUU UTEpALM 10 TeX
TIop, TIOKa BCE MOPIMU He OyayT rcuepranbl. [locmeaHsst mopIus MOXKET Co-
JiepKaTh MEHBIIIC HTEPAIHiA, YeM BCE OCTaIbHbIC.

guided — IMHAMHYECKOE pACIpEACIICHUE UTEpaluii, Mpu KOTOPOM pazMep
NOPLUMU YMEHBIIAETCS ¢ HEKOTOPOTrO HAYyaJbHOTO 3HAYEHUS O BEIMYHUHbI
chunk (mo ymomuanuro chunk=1) mpomOpIHOHATEHO KOJIWYECTBY €Ie HE
paclpeneneHHbIX HUTEpPAlNi, NEJICHHOMY Ha KOJIMYECTBO HUTEH, BBIIOJI-
HSIOIMX LUKI. Pazmep mepBOHAYalbHO BBIACIAEMOTO OJOKAa 3aBUCHUT OT
peanuzauuu. B psane ciydyaeB Takoe pacrpeiesieHUe MO3BOJSET aKKypaTHee
paznenuTs paboTy U cOanaHCUpOBaTh 3arpy3Ky HutTel. KommuectBo urepa-
LM B MOCJIEIHEN MOPIIMU MOXKET OKa3aThCsl MEHbIIE 3HaueHus chunk.

Ykazanus k 3aganunio 8. PacnapasuieiuBanue nukiaos B OpenMP: nporpamma
«Martpuna»

1.

Cosnaiite mpoekt omp_matrix B Microsoft Visual Studio 2010 ¢ momepxkoi
OpenMP (cMm. ykazaHus K 3a1aHuIO 1).

Hanummre nociienoBaTesbHy0 IporpaMmMy, BIYUCIIIONIYIO IIPOU3BEICHUE
MaTpHI] [10 TPUBEACHHOW B 3aJaHUH (POpMY!JIE.

Omnpenennure Koa, KOTOPBIA MOKHO pacnapauIeInuTh, U 3aJalTe MapajlIeIbHYI0
00J1aCTh C MOMOUIBIO TUPEKTUBHI parallel.

Onpenenure 1k for, moaxoaammii 11 pacnapaienuBanus. Mcrnonb3yiTe
st Hero OpenMP-nupektuBy for.

W3yunte Bce nmepeMeHHbBIE B MapasuieibHON obaactu. Onpenenute, obIIue me-
peMeHHbIe, YacTHbIe 1 reduction.

CxoMOmIMpylTe U 3aIyCTUTE Ballle MPUIIOKEHHE. Y 0eIUTeCh, YTO BBIIACTCS
BEPHBIN PE3YJIbTAT.



Yka3zanus k 3agannio 9. [lapannensubie cekunu B OpenMP: nporpamma «I'm
here»

1. Cospmaiite mpoekt omp_sections B Microsoft Visual Studio 2010 ¢ moaaepkkoii
OpenMP (cMm. yka3aHus k 3amaHuio 1).

2. B ¢ynkumu main co3paiite nmapayieabHy0 00J1acTh.

3. B mapamnenbHoO# 0051aCTH BCTaBbTE TUPEKTUBY sections, KOTOPasi ONpeaesieT
Ha0Op HE3aBUCHMBIX CEKIUH KO/, KaXK/1asi i3 KOTOPBIX BBIMOJIHSIETCS CBOCH
HHTBIO:

#pragma omp sections

{

// OmnpenmeseHue CcexkUUn

4. BHyTpu TUPEKTHBBI SeCtions OMpeNenTe TPU yU4acTKa KoJa /sl BBIIIOJIHEHUS
OJIHOM HUTBIO C IOMOIIIbIO TUPEKTUBBI Section:

fpragma omp sections

{
// OmnpenejieHne CeKLMUNA
#pragma omp section

{

// YdYacToOK KOIa IJIS BEHIIOJIHEHMA ONHOM HUTHLI

}

#pragma omp section

{

// YyacTok KOIa IJIS BBIIOJIHEHMS ONHOM HUTLIO

}

#fpragma omp section

{

// YyacTok KOIa IJIS BBIIOJIHEHMS ONHOM HUTBLIO

5. BcTaBbTe B KaKIyI0 CEKIIMIO BBIBOJ HA SKPaH COOOIICHUS:

[<Homep HuMTM>]: came 1in section <Homep cexumm>

<Homep cexumu> OINPEAEITUTE CAMOCTOSATEIBHO M0 MOPSIAKY uynciami 1, 2, 3.

6. BcraBpTe BHE CEKIIMi BHYTPh MapajuieIbHONW 00JacTH BEIBOJ HA KPaH CO00-
ICHUS

[<Homep HUTHK>]: parallel region

7. CKOMIUJMPYITE U 3aIlyCTUTE Ballle MPUIOKEHHE Ha 2-X, 3-X, 4-x HUTAX. [Ipo-
CJIEUTE, KAK HUTH PacIpeAeIsatoTCs M0 MapalJIeIbHBIM CEKIUSIM.

Ipumeyanue: Kakue IMEHHO HUTH OYIyT 3aJ1€HICTBOBAHBI, JIJISI BBIITOJIHEHUSI KAKOW CEKIIUH,
He cnenuduiupyercs cranaaprom OpenMP. Ecnu konuuecTBo HUTEH OO0JIbIIE KOTUYECTBA
CEKIIM, TO 4YacTh HUTEH JIJIsl BBHITIOJIHEHHSI IAHHOTO OJIOKa CEKIIUK He OyIeT 3a/1eliCTBOBaHA.
Ecnu konnuecTBO HUTEH MEHbIIIE KOJTHMYECTBA CEKIUI, TO HEKOTOPHIM (MJIM BCEM) HUTSIM
nocraHeTrcst 00jiee OQHOM CEKINH.





