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1. UEnrr EI{I/UIAI4CIIUII|JII4HbI

Z:yuenze

AaHHEIX rZ B6ICO

HoBHEIX nolugruit E r.rpr4ull[noB ]lacrlpeAeJtreHllo

rlpo143BoArrreJIrnHx srr qucreHritl.

(Dopivrrapo e [paKTI4 qecKux I]ar]ErKoB, neobxo,4taulrx I,nx

napaIJIeJIbHbIX fpaMM c rIcnoJrb3oBaH.aeM cTaHAapTI,I:rI4l]OUatHHC'rC'

epeAarrrr coo6 trHrrir MPI (Messag<: Passing Intr3rfaqs) ,n,rrrr

AeneHHo laMrTEIO.

2. MECTO CIU4IIJII4HbI B Cf PyKTypt,l OII|fIl B{O

<<Pacnpe4eleuHax o(ipa6orr<a rufropvaquur>

ua:rll enofr .{ ocuosnoit npoSeccuonalruofi odparonaretrnoii

Ar{cqurrJlI4HaM o eu6opy.

Au JroruqecKr4 rz coAepxutTeJr6Ho-MeT0Ar.lqecKa c

cIIr4 rrJrr.lH u npaKTr4K lrpellllecTByrolllero nepHo

flu

Apxurerrypa r< NrrrrblorepoB, AnfopzTM6l Ir aJrfopliTMMrrecKide rr3

rpolleccoB r1 crtr)yKryp, Ctpyxrypu tr

oir.rnrrotepHofi AaHHbIX, UI{CT9MHEIe Irr M.aTeMaTI4qeC

epKoMIIb rexnolorr.rfi). [nx ycneruuofo oc.Boerrurr

OJIXHLI: 3HATb yorpoficr:no 14 nprrnrlr4[];r c]yHxqzrouraposaur.r;r 3)

ACTABJIEHIIE O oa3oB6rx aJrtopr4TMax Ir cTpyKTypax AaltHbrx, ylt
brKr.i flpo BaHr4r BbrcoKoro ypoBFIr.

3. KOMIIE HrII4r4 oByrrAltoulEroc]'I, <DOT'
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B pe3yJrb OCBOEHI,I,{ AI4cUUIIJII4HbI o6yuarorqrrilc

AeMoHcrpripo cJrelyrculr4e IIpoQeccr4 oHaJr6Hbre Ko.vi[eTeHur414:

. TOTOBH auaJru3l4poBarr nllo6nelmr z. HarrpaB,rr
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I. BseAe

Pacnpe4 eHHbIe cI4CTeMEI IZ paolpeAeJlgHHbIe IlbIqI{CJreI{u g.

pa3Br4TI,Ir B6rCO rrporz3BoAIITenbHbrx BLtqr4cJI esvfi. u coBp eMeIIn bre

O6tacrw ucn BaHHr pac[peAeJIeHHLX Bbl.IucreHflfr .

2.Ap pacIIpeAeJIeHrrBr.K Br,tquc.,Ir.rTeJr]bHbrx 0

Mero4rr eAuHrrrlbr orleHr(rz llpor43BoAaTeJrbl:rocTr,r

cLicTeM.

Ocuoegr,r HanpaBJreHI4{ pasBr-rvfl. BLrCOKOn.pOr43

paclpeAeneHHo rlaMrrrrro. NUMA- apxnreKrypEr.

cactevr,I. Meta- OMIIbIOTI4HT.

3. Ocuoe e nOH'ITufl napa,rJreJrbrrbrx afl rOpr{TtfroB

Pacnapa,rn e aJrropr4TMorl rra ocHoBe 4auHtrx. peLcn

KOMIILIOTepOB.

Knaccu(p (Drrznna. SISD-, SIMD-, MISD-,

Mynrrunpoq b] rr MyJrLTIrKOMnbroTepbr,

eJrbHar o6pa6orra. I(oHeefiepnaa,odl:a6orxa.

Creuenr eJIIr3Ma qlrcJreHgofo aJIropI4TMa. A.nrorrIa,nrz

peHrze 14 s Q QexruuHoc,rb rraparJTen bHof o aJrrop

u efo [paKTr]rlecxrzfr currc;r.

4, Crauga MPI

Ha3Haq v ucropvfl. pa3Br41:vfl. oraHAapra. Mylrrnnnar$otrr

Ire3aBVCr4MOCTb ,I36IKA.

Knaccurf Synrcqzft MPI. Basosrre runbr ,qauHbrx.

r4 3aKpLrrrre MPl-npoqeccoe.

Ko oHHLte onepauuu ruTna (ToqKa-ToqKa)).

Ko:uercr[s e onepaqrzr4 nepeAaqr4 AaHHErx B fpynl]e Ilpoq

Pa6ora c lpoqeccoB r.r KolMMyHr4KaTOpaMl4.

Cuoter,ru 0

IMPP-cucrerar,r.

oBe 3aAaq. Aero\4ara.recKoe pacflapi rJIeJII4BaHaaJrropr4TMOB Ha

npr,rMelrr.rMocTrr.

llporasno e (troJr63oBarerbcKue) :funll AaHEbrx. J/naxonxa ll
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[porpaMMy Anrr

14 HAIIBI,IAYANbHO

xracrepa (MPT_

IIa6o

QyHxrluu (MPI

no .qByM KOJrb

I4cno

HAIII]CATb

cKaJrrpHoro yMI{

'\D

IIa6o

1) Pe

peKTop, IIo.

Marpnrlbr.

yl4HoxeHrzr MaTp

4, 8 npoqeccopax

3) Bruu
qpaBHeHIZrO C II

1)P

varpr4rly, II

Marpr.r rI6r.

(Dopuupo e TorIoJrofHI4 rlpoueccots.

JIa6opa puure pa6orsr

nar pa6ora J\bl

3naxolr c MPL Hacrpoftxa cpeA6r rrporpaMMr4po

orrpeAeneHr{r o6qero IIIltcrIa npoqeccopou (JMPI

paTo

ycKopeHr4 e rz s S QerlaaHocr6 rrall aJrrreJrbHof o

e,4oBaTeJr6Hr,rM B 3aBrrctrMocTll OT peBMepa MaTp

"lla6oparo n pa6ora J\!5

tlocIeAoBaTerbHlrr4 al'lrOpI4TM ylvIHOlKerII4g

HoMepa npouecca (MPI_Comm R.ank), nr,reo4a

e,t Processor*Name).

uar pa6ora J\b2

Hanucaru ilporpaMMy, rzcnoJrl,3yr 6noxupyrorqrze r<o

nd, MPtr_Recv), peanrasyrorqyro arfopr4rM net)e

: Heqernbre flpo]leccopa o6pa:yror 1 xo,nrqo, .re,run.

MoauS Barb nporpaMMy, r{cnoJr63yro Qynxrlrrro MPI_"S

JIa6oparo Haa pa6o:ra J\tr3

rf ynr<qrzu MPI_Bcast/MpI_Gather/MI,I Allgalher

e.[r,Hyro [porpaMMy, peaJrn3yrorqylo rlapaJrIeJrb

xeHr{r BeKTOpOB.

Han pa6ora J\!4

BATB rrooJreAoearenlHrtf aJropI4TM ylr4HO)I(eHIIrr

peaJru3arllz}l aJlropzrw{a3aBr4CrZMOCT6 BpeMeHrr

Biarb riapaJrJrenrglrfi crpoqno-opr4eHTr4po

Ha BeI(TOp, BEIqr4CJIaTE BpeMt peaJrri3arlr4lr

pa3Mepa Marprzrlhr or 100x100 ao lr)00x1000,

3aBIICLIMOCTb BpeMeHI{ p e 4.fiu3 ar\ur4 aI f opl,iTM: a



?) p

Marpl{rly B

pacllpe.qeJreHLr

4, 8 npouecco

3) Buuu

cpaBHeHr4ro c II

5. OBP

. JIEKIII{

JIEKIII4OHH6IE 14

r oSyqe

rpynnax r43 AByx

c14cr9Ma o6yueuaro-ceMr4HapcKat

Bar6 fiap€urJrenburrft a;iroprzru yMHo]n

KorAa I via'rprEl,a CTppqHO-CJIOLICTo

fipoqeccopaM, BLIqucILITh BpeM{ peaJII43allu.a

Anr pasMepa Marpnrlbt or' I 00x100 ao I 000x I 0

ycKopeHrze n eS$exT npnocrb rapaJrJreJrb

urre saHxrz-ri);

e B MaJrbrx rpynnax (nj,rnqnuenue

rpdx venoeex);

JIAO

ordeHKr4 npolz3BoAr4TeJlbHOCTr4

.M

pacqeTa rr Ilpoe

. [pI{Me errr{e MyJrbrr4MeAr4 a rexnqlorufi (npoue4ena

geMnHapcKnx c npv MeHerrlreM KbMtlbrorepHr,rx

ponr4KoB c rroMorrlbro [poeKTopa ralu 38

rx snauufi).

a) Bon rc peftrunr-r<orrrpoaro:

r43MepeHr{r fipo

Pe muuz- nu NpI

1. Karcue cyiqecTByroT EA}IHI4I]I;I
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ooo6

10. @ynr<n

Pnpe4e.rreuze ror

11. (Dyur<qr

llpoIIeccaMr4.
12. fpvnno

goooqeHr4r rrpoq(

13. fpynno

$oo6rqenrzx npoqr

14. QyHrcqr,

.4OCTOT4HCTBa 14

3. llepe

oII

oneparlnft c Bo3BparoM pe3ynbraroB rlo Bce
FbIIIOJIHEHI,IC rJI

2. llp rnaccaclur<aqarc BrircoKotrpo.rz3

BEIqI4CJI I4TEJI I, cHcTeM no opraHr,i3aqrau onepar:unuofi

AOCTaTKIT KaXAOTO KJIaoCa cr{oTeM.

cJraTe apxr4Ter{Typbr BFIqI4CJIHTeJIbITbIX

KJraccv (br.rKar{firl JII4HfIA.

4. fiaitre cpaBHr4renbEyro xapaKTeplrcTrrKy MoAeJrrM rr

elr43Ma 3aAaq.

5. CSop yr.rre oIIpeAerrel{r4e pTeneHV napaJIJIeLI{SMa

ycKopeHrrr u ocTrz [apairJIeJrLHOrO aJrfopr4.rMa.

6. Onpe4 cpe.qHrolo cTeleHb napalneJrri3l4a aJrfopa:fl\4a

cKaJr{pHofo yMH xeHu.{ Ber{TopoB, yMHo}r(e4rrf MaTpurubr Ha BeKTOll.

7. TIpuee npuMepbr aJrropr4TMoq, o6la4alorq.ax rr4e€urr,H

[IapaIJreJlr43Ma.

8. Brree

pM6ICJr.

eopMyny 3aKoHa Aru4anx r4 rro_fioHr4Te eo n

pono Ne2

IIprrMepLr JroKaJrEHbrx ra moSamsrtx ro

e 6noxzpyrorqzxcx v ue6,noxr4pyroqr4xc.{ Ejb13c)

LlHrrrlvaJrr43ar\wfi H 3aBep reHrrq ldlplt

ecrBa ri paHra rrpoqeccon. flpuinep.

nprenra/nepegauz rqeuafi Me)r(Ay

(xonnexrrzeHue) nsalivo4eftcrnua.

C6opxa IaHHbrx or rlpoqeccon.

bre (ron;rer<rannrre) ns@rzrraogeffc,rrnax:

C6opr<a 'aacrefi coo6glenua c ryloueccoB.

noAAepxKrz paclpeAeneHrrbrx onepaqaft:

c Bo3BpaTOM pwynbTaToB B r,raB

Qanxpollzsaqux rleccoB.

trPoq

CTETI

R

rpo

OJIII

fltrro



Peiimuua

15. Tunu

KoHcrpyfipo

16. Ynaro

17. fp
o rpynnax. llp

18. Kolr

uHTepKoMMyrII4l

oneparlr4 14 HaA

19. Tono.rr

(Dyrr qlix pa:6ue

20. Tono,r

uoloruefr

oumponu Ne3

AAHHbIX B

npou3BoAHbJX runos. Ilprz ir,reprr.

ePEr.

p6r.

IIpoqeccoB.

llpzueprr.

6) 3rcarue arqr{oHItbre 3anaqu:

l.

(IVIPI

eBoM flpoq

qeccop

ocJle noryqe

qeccop IIo

opMaTe: HoMep

2. nporpaMMy,

oMMyHr4Karluo

epeAarrr4 A

fpeAblAyulefo n

3, Hanur

(MPrJsend, M

{IpoqeccopaMI4.

*Irecv), [epeAarouFo 4nyrr.repnrrir Macc]ll lire

MPI: daspnrle u nporr3Bo.qnbr

Ka rz pacnaKoBra AaHHrrx B MFI. flpaiuep.

fipoqeccoB. Co:4alrue Hotsbrx fpyrrtr. Floly.ret+ue

Cos4anre KoMMyHr4 KaropoB, y,qaJreur4e Ko

I(OMMyHr.rKaropaMr4. Oy4Krlr4rz .4Jrfi r4HrepKo

,{erap:roea rorroJloFrzfi.

nrr4 npoqeccos. Tonororr4.r rpaQa.. Oyrlrcqrz

a. OyHxurl onpeAeJt eHltr rLI na ronoJlol.r4 t.r.

rlporpaMMy, v clroJrb3yr 6norzpyloudue

tbop

nd, MPI_Recv), pealrzsyrouyro crle,gyrorqaii

ope LruvrrJvalrLr3r4pyercfr nepeMeHHa{ (fl<lat

aer [epeMelrHyIo a BcerM frpoileccopalvr, BKJIIoqaj[

nepelreulloft a Bce rpoqegcoprr nprz6aelnrot r:efr

; EynHoMep 14 nepe.qarou Ha Hyne.aofr. rrpollecoo

BO

BO

oT BCex fipoqeccopoB AaHHbre r.r BbrBoAr4T

LIeCCOp a, flepecJ]aHHoe r4M 3[raqe][I4e nepeMeHFI o

IIcIIonL3'rrI

e Qyurrluv (MPI_ Send, MPI Recv), pearrr.i3yr)

rro Kojr6r{y: ovepe4uofr flporleccop lo)Kr,iAaeTcr co

oToM fiocbrJraeT cJreAyror{eMy npoqeccy.

npofpaMMy, nc[oJrr;gyr KoMMyHrrr(aquourrbr



1. Hanur

(MPI*Sendrecv)

ouepe4uofi npo

locbrJraeT cJleAy.

e) Caruocr

1. llo4ro

2. lloaro'

pe3yJrETaTaM r,r3

ycTHbrx oTBeToB

3. Pa6ora

CaMOCTO'TeILHO,

1) {ocror
B bIqI,ICJII,{TEJII;I{6I]

2) Ornnvr

3) llpo6.nr

FporpaMMr4poBar

4\ Crasnc

5) Cvruec'

6) llporor

7) tr4cnont

8) Otra4x

9) Mero4r

10) Pea:ru:r

11) Pacnpe,

p4,.l-^^-.-,

In cqIInJIItHbr:

4Te [porpaMMy, I{OfiOrbpy.{ KoMMyrrr4KarlEoHrJy

peaJrLl3yroqyrc aJlroltrlTM rrepeAalna AaHHbrx

eccop AolKr4Aaercn cooSuqen14r or npeAblAyrr1e

rqeMy rpoueccy.

uar pa6ora cryAeHToB:

thyr

oKt

u

16rI.

oTo

BN

BI4T

r(ry

MH

,HO

IJIAN

vua\4 1\ rwr\J rl{wlvlJ \Lrfitl_ruJttu t1! _tlpuruErtt,y lull

'oBKa K na6opa:ropuuM pa6oraM u o$opl

BbrloJrHeurzt. Kontpolt ocynlecrBJrrercr H

rer Bonpocbr npenoAaBaTeJr4 rro coAepxaHr4lo

c Aonor HnreJrrHofi lureparypofi no Bonpoci

H3yqeH he. KoHrpon; ocy ulecrBrret.cr Ha 3a

HcrBa rz HeAocrarxr4 SMP- lr \
CHCTEM.

re notrstrzfi Irpoqecca 14 rroroKa B orlepaq]IoHr

rMbr crzHxpoHl43arl[r4 3AI.a-s npli

rn.

pl OpenMP. Ha-guaqenue.

'B.ylo utue pear,ffiatlvrn c'rarr4apra Mpl.

o,rr,r 06MeHa AaHHbtMa MelKAy npoqecca.Mr4,

3 oBanrre yrrrJrlrrbr MPIR.un,

e rlapaJlJreJrruux npznorxeuaft .

Ka orlenKr.r s$Ser<runnoc.ru1 nrivucnenufi .

rllrr M arpr.t rtl-lbtx aJr roparMoB cpe4cleamrz Ml

[eJreHHoe pe[reHr{e gz$QepeHqrzalrb}rbrx ypaE
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