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@ opvrrzp oBaHV e rorroJrortrr.r

Jla6oparopHbre pa 6orr,r

JIaboparopHan pa6ora Jt(bl

3naKorrrcrso c MPI. Hacrpo

rlporpaMMy 4trs onpeleJreuux o6

I4HALrBkrAyaJrbHOfO HOMepa npcruec

Knacrepa (MPI_Get Processor-Nam

JladoparopHan pa6ora J{b2

Hauzcaru npolpaMMy, uorr

Syurcqzz (MPI_Send, MPI_Recv),

IIo AByM KOJrbrIaM: HelreTHbre nPoq

Mo4u$zqr4poB arb np orp aMMy,

JlaboparopHaq pa6ora J{b3

I4cuonr:yr $yurcqzu tv{lPl_

Harrr4caTb rrapuurneJrbHyro IIpof]laMM

cKaJr{pHon'o yMHox ellvrfl B eKTop oB,

JladoparopHaq pa6ora I{b4

1) Feanz3oBarb rrocJrg.rlo,

BeKTOp, IIOJIyqr4Tb 3aBr4Cr4MOOTb Bp

MaTpr{r{br.

2) Peanzgonarr rapa.rn:enbH

yMHOXeHVfl MaTpUrIbr Ha BeKTOp, BbI

4, 8 npoqeccopax An{ pa3Mepa Nrarpr{

3) BrrvzcJrr4Tb ycKopeHrre n

cpaBHeHl4ro c [ocJreloBaTeJrbHbr]M B 3

JIadoparopHaq pa6ora J\bS

l) Peartzgoearr rocJreAo

MaTpr4rly, nonyquTb 3aBr'Tcr{MOcTb

MaTpLrrlbr.

ueccoB.

cpeAbr rrt)ofpaMMLrpoBaHu;,fl .
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2) Pearzgoearr napaJrJrenbH

Marpr{qy B cryqae, KorAa 1 na

pacnpeAe.rreHbr no npoqeccopatv, Bbr

4, 8 npoqeccopax AJrf, pa3Mepa l{arpr4

3) IlrrvzcJrr{rb ycKopeHr4e r4

cpaBHeHr4ro c [ocJreAoBaTenbHbrM B

5. OEPA3OBATEJIbHT,IE T

O JIEKIIIIOHHO.CEMVTHAPAKAI.

JIeKrIr4 oHH bre r4 na6oparopHbre 3 ar{.rrrrz

o o6flenze B MaJrbrx rpyn

rpynnax r43 AByx ulz rpex uenoner);

o Macrep-Knaccbr(Aeruro.n

pacqeTa r4 npoeKTr4p oBaHufl. orrTlrqecK

O IIPI4MEHEHI4C MYNbTI{}IEAIZ

ceMr4HapcK?rx sansrufi c [prrMe

AeMOHCTparIr4OHHbrX pOnr4KOB Q trrOMO

O t{HQOPMAIII4OHHO-KOM]\4YHI4

zu$opnaaqraonHbrx rexnolorzii An

cry.{eHroB kr KoHTpora suauzfi).

6.OIIEHOTIHbIE CPIIA
YCIIEBAEMOCTTI. IIPOMEX{
ocBoEHr4s Arrcur4[Jr
OEE CIIEIIEHI4E CAMO CTO

a) Eoupocbr K pefiruHr-r{:o}rr

Peilmuuz-KoHmponu l\bl

1. Karrze cyqecrByror e1r4

llpune4zre rr3BecrHbre Bavr or{eH

CIICTEM.

14 anrOpI4TM yMHOX(OHI4.S lvl

urJa oTpoqH0-cJror{cro, a 2

cJII4Tb BpeM.fl peaJrH3arlr4r4 aJrfop

or I 00xi00'ao 1000x1000.
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cI{MOcTr4 oT pa3Mepa MaTpr,rx:br.
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cI4CTeMa olyueuun
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(BbINONHEHIIE naoopaTOpHbrx

14fl HA JraOOpA[OpHbrx 3aH.flTr4flx

x AeTaneI4 14 OTITIZqeCKI4X CI,TCTeM);

TexHoJrorr{fi (nponeAeHr4e JreKur4

EHI4EM KOMIIbIOTEDHbIX II

rrpoeKrop a uru 3BM);

IIr4OHlIbre TexHoJrofr4H

MoHr{Topr4Hra rexyulefr

A I,JLfl TEKyIUEIO KO
IIHOI4 ATI]ECTAUI4U fIO U

V YTIEEI-IO.METO
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2. n-Ipune4zre

BbILIIICJII4TeJIbHbIX CI4CTeM IIO Op

AOCTO?IHCTBA 14 HeAO CTaTKr4 KalX:AOf O

3. llepeuuclure apxrzreKry

rnaccuS ra KarJvrv @lzuna.

4. fiailne cpaBHrdreJrr,HyK)

AaHHbIX rZ, napanneJrr43Ma 3aAart .

5. CQopvrynzpyfire orrpeAe

ycKopeHr4x z sSQeKTr,rBHocrr.r [itpaJrJr

6. Oupe4enzre cpeAHroro cre

cKan.{pHo fo yMHo}K eHufl B eKTOpOB,

7. llprzne4zre npr4Mepbr an

lapannenpr3Ma.

8. Brree4zre Sopnayny 3aKo

CMbICJI.

Peilmuue-KoHmpolu Nb2

9. llpr,rne4zre rrpr4Mepbr no

Qynrcqufi MPI. Ouzqze Snorcupyro

10. (Dyurqzz vr:ur4r\uur

Onpe4eneHr4e KoJrr{qecrBa r{ paHla

11. (Dyuxqvn upuenaahepe

npoqeccaM?r.

12. fpynuoBbre (r<otlexrznH

coo6rqeHr4fl rrpoqeccaM. C6opra 4an

13. fpyuuoBbre (rconlerrun

coo6u1eul4f, npoqeccaM. C5oprca .r

14. Oynrqzrz noAAepx{xl4

rroSalrHrx ouepaqzfi c Bo3Bpa

BrlrroJrHer{ue rro6albHbrx ouepaqzfi

C rznxp o n!rca\vs. rp oqe c a oB.

BbrcoKonpor43Bo

}{3ALTI4LI ONEPATI4BHOII ilAMflTH,

BbIIII4CJII4TCJIbHbIX CI{CTEM

pkrcTrlKy MoAen.sM ra

I4E CTEIIEHI4 IIAPANNEJII{3MA

bHofo €urfop{4TMa.

eHb naparrJreJru3Ma arrfopr4TMa cA

HOXreHr4.rr MaTpr4rlbr Ha BeKTop.

r4TMoB, oSnaAaroulux v4eanrsofi

Au4ana 14 ro-scHure ee np

bHbIX I4 |JIOOAJIbHbIX KOMMYHI4

c-f, r4 HeonoKr,rpyrorquxcfl. Bbr3oBo

v 3aBeprxeHrr.s MPI r
con. llpzuep.

rl4 coo6uleunfi MexAy

e) B3ar4MoAeitctr.rtx, Paccrrlrca

oT rrpoqeccoB.

e) B3arzMoAeitc:rnur-: Pacculrca

ft coo6rqeHkrfl, o npoueccoB.

cnpeAeneHHbrx olIeparlr4r{: Bbr

pe3ynbTaToB B fJraBHbrH

BO3BpaTOM pCI3yJrbTaTOB BO BOe n rleccbr.
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Peilmuue-KoHmponu l&3

15. Tunu AaHHbrx R MPI

KOHCTpyrZ,pOBaHr4.rr npor{3BoAHbr.K Tr4rr

16. YnaxoBKa lr pacrraKonrKa

1 7. fpyunbr rrpoqeccoB.

o fpyrrax. Ilpranepu.

1 8. KourvryHr4Karopbr.

rlHrepKoMMyHraKaropa. Cos4aHlre Ko

oneparlprr4 HaA KoMMyHr{KaTC)paMr4

flpranrepu.

19. Touolorr4rl npoqeccoB.

(Dynrqnx p az6ueuux. flpzlrepu .

20. TonoJrorr{r4 rrpoqecooB. T

rolloJrorr4efi rpa$a. (Dyurqar orpeA

6) SrcsavreHarlrroHrrbre 3aAaq

1 . Hanwruure [porpaMMy, uc

Synxqr,rz (MPI_Send, MPI_Recv),

HyneBoM rrpoqeccope LrHr4rJLran

npoqeccop paccbrnaer nepeMeHHyrc

rrocJre noryrreHr4r uepeueuuoil a

LIHAr4BLUyZUrbHbrr4 HOMep Vr IIe

npoqeccop loryqaer or Bcex npo

Sopvrare : HoMep rpoqeccopa, rr,3pecJr

2. Hararuvre

KoMMyHr{Kar{?roHHbre Qyurqur n ('MPI

[epeAaqr4 .4aHHbrx no KoJrbrly: oqepe

[peAbrAytr{efo rr rroToM rrocbrJraeT cJr

3, Hauuruzre rporpaMrvry,

(MPI Isend, MPI Irecv), nepelaro

npoqeccopaMr4.

6a^soBbre t;n npor43BoAHbre"

n. llpuuepu.

HIIX B MPI. ltrpnrvrep,

I,Ie HoBbrx rpynn. llonyueuvre uH

LIHTpaKOMMyHLIKaTo

MyHkrKaTopoB, yA€ureHr4e KOMMyH

(Dyuxqzu ilnfl r{HrepKOMM'yH

eKaproBa rorofiora.s. cDyHxqn.a

rlorrorkrs rpaSa. (Dyur<qrzz

EHT4fl T VTIA TO IIO JI O f I{I4.

oJlb3y.fl 6roi<rzpyroilu4e KoMMyHr4

peanr{3yroqyrc, cle4yrcrqzft aJx

pyercf, nepeMeHHarr (float a);

BCeM .[poqec0opaM, BKJrroqa.f, caM

e npoqeccopbr nplroaBJrflroT t(

Ha uyneeofr rpoqeccop;

eccopoB AaHHbre v BbrBoALrT HA

HHoe IzM 3HarIeHI4e nepeueuuofr a.

LIcrxonb3yt

Send, MPI_Recv), pealz3yrotqyro

oft rpoqeccop Aox{r4Aaerc-s coo6

rqeMy npoqeccy.
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1. Hauzurure npolpaM.My,

(MPI_Setrdrecv), peaJrr43yrorq)rro fopr4TM [epQAarrr4 AaHHhrx IIo

coo6ulena.a or npeArrAyrJleroorrepeAHor4 rrpoqeccop AolKrrAaeTc

rrocbrJraelr cJreAyrou{eMy npoqec cy.

n) CanaocroflTeJrbHas par60Ta

1. IlogroronKa K reKyrqeMy K

2. llo4roronra K na6oparo brM pa0oTaM v oQopMneHr4e

pe3yJrbraraM r{3 BbrrroJrHeHu.q. Ko b oQyqecTBJrreTc.rr Ha 3aHrlru

ycTHbIX OTBeTOB Ha BOnpOCbr rrFrello BaTeJrfl rro coAep)KaHr4ro oTqeTer,

3. Pa6ora c AorronHrzrelrnofi I,ITepaTypor4 tro BorrpocaM, BbrH

caMocro-rrrenbHoe zgy.{eHue. K b ocyn{ecTBJlfleTc.s Ha 3arleTe.

1) locrorzHcraa 14 HeA

BbIIIV CIII'IIEJIbHbIX CI4CTEM.

SMP,' v MPP- a rrreKryp

2) Orrru.{ze uoH.rraft nporl r{ rroToKa B orleparlr4oHHbrx ctrcTe

3) llpodnevru cr{HXpoH rJnkr 3aAarr npu ra JIEJIbHOM

npofpaMMvrpoBaHkrkr.

4) Crau4apr OpenMP. FlasHa eHI4e.

14 craHAapra MPI.5) Cyulecrnyrculr4e peanr,r3a

6) llpororonrr o6ueuaAaHHbr I4 MeXAy npoueocaMr4.

7) ltfcnomsoBaHr{e yrr{Jr14rbr

8) Orna4ra rapaJrnenbHbrx rr

9) MeroAvrxa orIeHKr4 sSQe BHo crl4 srr'rucreulair.

1 0) Pearu 3arJr4fl. Marpr4r{Hr;rx aJr

I 1 ) PacupeAeneHHoe peueHr4e

I4rMoB cpeAcrBauz MPI

Hrlr4aJrbHbrx yp aeuennil.

Pacupe4eJreHr4e Br4AoB c ocro"srertrHofi pa6orrr [c)

AIzICIII{IIJII4HbI:

cnoJrb:ly{ KoMMyHurKaur4oHHyro

NEHTOB:

HTponlo v [poMexyrovuofi

IRun.

oxenzft.

yHKr{r4ro

KOJrbrly:

IIOTOM

rJr4r4.

CTOB IIO

B Br4Ae

HbIM HA

Pasaer Aacrfu

Bneleuue
B bII{ I4 C Ii UTE JI b },I bIXApxurerryp a pacrp eAene)Frlrbr

CI4CTEM

Ocnoenrre rroH.rlTlzfl napaJrJreJlb



r) Ilpuuepubre reMbr KypcoB

1) 9ucleuuoe perxeHr.re c Mrr MPI lByMepHoro HeJr uefruor,o

yaccoqa

yaccoHa

ypaBHeHu rr TerrJrolpoBo.4HocTr4 MeTo oM npoAoJrbHo-rrorepeuuofr npofo KI4

2) 9ucneuuoe perxeHrre cpe aMr4 MPI AByMepHoro neJr Ire14I-IOnO

ypaBHeHI4.[ TeIIJIOUpOBOAHOOTI4 rc II rrlbro OxeMbr pacqe[JreHvrfl

uefinoro

uefrnoro

rBaMr,r MPI AByMepHoro n.eJr

ypaBHeHI{.q TeIInolpoBoAHocTII rl rroM Irlbro rnuoft pa3Hocrlloft cxeir,rtt

5) Yr.rcleuHoe peueHrre cpeA

I4repaqlroHHbrM MeroAoM 3efi4ena

n MPI ABy\4epHoro ypaBHeH;vrfl

6) r{rzcleuHoe peueHr4e cpe,Acr

MeroIoM 5uo.{Hrtx ureparyuit

7) MoaenlrpoBaHr4e cpeAcrrlaM

qacTr4u c [roToKoM fa3a

u MPI AByMepHofo ypaBHeHi,r4fl

MPI npoqecoa B3arrMoAeircrr'ux

3) Hucnennoe perreHrre

ypaBHeHZf, TennolpoBoAHocTa 13

HanpaBrretrvrflM 0 I 0400 "llpzr<ta4u

"Oyn4aueHTaJrbHa.fl unSoplrarldKa

rrlbro OxeMbr npeAr4Krop-Koppe

4) rluclenuoe perxeHrre cpe crBaMr4 MPI rpexMepHoro Jr

8) rlucneuHoe pettreHue cpeAc z MPI AByMepHoro ypaBHeHr4rr

9) Br,rvzcJreHrre paHra npolr3BoJr

1 0) MoaenvpoBaHr4e cpeAcrBaM

uofi lrarpr4qbr cpeAcrsaur'r MPI

MPI npouecca rpoxoxAeHz.rr

reeB?rrr. Texuolorzz

qepe3 rrnacTr4Hy

7. YTIEEIIO.METONI,ITIE CK n r4HooPMAUra HI{OE
oE E CfrEqEHr4E Ar4 CUr4rrJr

a) ocuonuafl Jrrrreparypa

1. Auronoe, Aner<canAp C

rporpaMMr4poBaHns. MPI 14 t3pe : yue6uoe nocoSze Anjr B IIO

TBepAF,IX

peHoca

firpoHoe

enbFrofo

0 I 0300

I A. C.

M. B.

xoecxHfi

Marer\tarl{Ka v uuQopvaruxa"

uu$opuarlr4oHHbre rexuolrolarz "

AHronoe ; Mocroncrufi focy HHbII{ yHIIBepCLITeT ZMellZ

Jlououocona (MfY) ; anr. npeAucr. . A. CeraosHu'4uir,.- Mocxna :



yHr4Bepcr4rer (Mfy), 2012

o6pasonaur,re) .- EuSnnorp. : c. 333-

2. Ocnoerr lapaJrJrenbHoro rr

Eora.res K.IO.

http : I I www. studentlibrary.rulbo rtk/I S

3. M.o4enz napaJrneJrbHof'o r

http : I I www. studentlibrary. ru/bo ok/I S

4" @e4oron VLF,. Mo4el

f3nercrpounufi pecypc]/ @e4oron ?

COJIOH-IIPECC. 2012.

http ://www. iprb ookshop .rul 208",t 7,-
6) gouo.rHr,rreJrbHafl Jrrrrepary

l. . Kynur<on Z.M. Texsoloru

Antr MaTeMaTr4qecKofo MoAe.[r4po

Zcuomso BaHLre cylepKoMrbrorepoB,

f3nerrponnufi pecypc]: yqer6Hoe

TeKcroBbre .[aHHbre.- HoeocvS

rexnz.{ecKl4fi yHI{Bepcr4Ter,

http ://www. iprbookshop.rul 45 0 414.-

2. Moaenu pacnpeAeJreHrrbrx

Touopr<on B.B. M.

http ://www. studentlibrary.ru/bo ok/I S

3. Eora.res K.IO. Ocuo

[3nerrpounrrfi pecypc]: yver6uoe

TeKcroBbre .rauHbre.- M.: EITIHO

Pexzrt Aocryrra: http ://www.iprbook

n) IIporpaMMHoe o6ecneqeHue

1. Ila6oparopn.s llapalleruur,r

I{CCJIE.IIOBATEJIbCKOfO BbIIIUCJII,ITCJIbHO rreHrp a Mf Y http : I I p aral I el. ru

339 c,: vr, (Cynepxorr,ru

34 .- rSBN 978-5-2rr-06343-:).

MMI4poBaHrrf, f3nerrpoHnmfi

M.: EI4I]OM,

N9785996309399.html

IpaMMr4p o BaHTafl. f3lenrponnnrfi

COIIOH-IIPECC, iII

N9785913591029.html

[apaJrnenbHofo npofpaMM

E,- 3nercrpou. TeKcroBbre AarrH

384 Perxuu

<IPRbooks>.

paspa6orKrr nporparrauuoro o6e

vrfl. Susuuecxzx npoqeccoB.

ocHaqeHHrrx rpaSrzqecKr4Mu ycK

uoco6ze/ Kyrzxoe VL};4..-

K: HosocuSupcxvtir, rocyAa

- 40 Pexruv

<IPRbook,s>.

err{zcreuzft [3lerrponnr,rii

: QI43MATJII4T,

N5922104950.h1m1

napaJlnenlDHoro IIporpal\{M

nocoduel Eora.ren K.IO.-
Ia6oparopr4rr 3HaHuit, 201 5,--

lul207 02.-- 3EC <<IPRbooks>.

I4urepuer-ltecypcbr:

uHQopuarlr4oHHbrx rexHolorufi

201

ecypcl I

ecypcl I

poBaFrr4t

e.- M.:

ocTy[a:

tIET-IEFII4fl

acrb 1.

ljTEIIflli4n

eKTpor-r,

neltUf,tfi

ocryna:

cypcl

1.

poBaHrrfl

eKrpoH.

3 c.------

yLIHo-



2. MPICH: a high perforrnan

Message Passing Interface (MPI)

3. Opr.rrzH€urbr craHAapra IVIPI:

8. MIATEPI4AJIbHO.T'EXH
InCJJJ'dIIJrr4r{hr

IleruuosHrre ayArlTopt4r4, ocHa

sKpaHOM An.'I [poeKrlr{oHHbrx cr4cTeM

Aylwropuu Arrfl npoBeile

[epCOHaJIbHbIMIZ KOMrrbrOTerpaMr4

BbrqrrcJrr4TeJrbHyro ceTb u yKoM

lpr{KnalHbrM npofpaMMHbrM O6rgcr

and widely portable implemen

. https ://www. mpich.or gl

ttp : I I www. mp 1- forum. orgldo cs/d

ECKOE OEECII

duHue Aocxofr (Alr vena

npoeKTopoM r4 noyr6yxonr.

zaunruit, ocuaulennrre

o6te.qrzndHHbrMz B

BAHHbIMIZ HEOOXOIII4MbIM

HI{EM.

of the

.html.

TIEHI4E

apxepa),

coBp EHH6IMI4

JI KaJrbHyro

aucT I]bIM U



Pa6o\ax

rpe6onanr4flv.r

npofpaMMa A.?rarJvr

O|OC BO ro paBrreHzro 02.03.0J Mar:ev

qEHI,IE II T4I{IIATDKI OHI{bIX CI{CTEM.

PaSouyro [pofpaMMy cocraBlrJr: Ao r r<a$e4prr (DulIM

A.C. fonv6es

Peqens eHr (np e4cr avul etn, pa6

, AoJI)I(Hocrb, OZO, no4luct)

llporpalaMa paccMorpeHa u oA Ha Ha 3ace4aHurz raQe4pbr gI4

rporpaMMa pa0cM a u oAo0peHa

KOMI{CCLTZ HarpaBne wn 02.03.03

AHVTE UH

npororon J\lb or (( 1t4 > \ALf 2015'

flp e4c e4areJrb KoMr4 ccvvr

I4HbI COCTABJIEHA B cooT'

20 roAa.

C,M. Apar<e

3acenaHuu yve6uo-

ecKoe IlEIIEH

C.M. A

il4VI

I{ECK

3ane4yrorqrafi raSe4pofi

Pa6oqas

MeroAuqecroft

T4

HA



JTI4CT IIEP
PABorrErZ nporPA,MM

Pa6o.ras rpofpaMMa o,4obpeHa rra

flporoxol 3aceAaHur raSe4pu .No

3 ae e4yrorqufi rca$ e4pofi

Pa5o.{a.f, nporpaMMa o4oSpeua ua

llporoxorr 3aceAaHzx ra$e4prr .Ne

3ane4yrou1zfi ra$e4pofi

P a5 o'aax np orp aMMa o4o6p e Ha rra

flpororon 3ace4anara ra$ e4prr .Ns

3ane4yrorqufi ra$e4pofi

I/TBT]PXAEHI4fl
Ar,r c qr{rr Jlr4r{br (M oAy.rlfl)

yue6Hrrfi ro4

91 foAa

yueSurrfi ro4

foAa

yrre0Hbrr4 foA

foAa


