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BbITIII CJII{TEJIbH bIX M AIIII,IH, KOMNJI EKCOB I{ KO M TIb rcTEP HbIX CCTEft >>

Anryanrnocrr
ConponoxAeHLre yHacneAoBaHHbrx rrocJIeAoBareJlbHblx nporpaMM, ilx

rrlo4u(puxaqux 1.nfl e$$exrunnoro BbIIroJIHeHI4s Ha rereporeHHblx

Bbr coKoIIp oI,I3B OAUTeJIbH6IX KnaCTep ax flBJJ.freT cfl, cJIoxtHbIM AenOM.

flolHocruo aBToMarr4qecKoe pacuapanneJluBaHl4e Ha KJIacreP Ns MHon4x

lporpaMM upaKTI4qecKI4 HeBO3MONCHO, IOTOMy IITO ilpl{I [epexoAe oT

nocneAoBarelrHofi nporpaMMbr K napannelrHofi B 6omuruncree cn) raeB

rpe6yerca ee cepbe3uoe npeo6pa3oBaHlIe vnv 1alKe I,I3MeHeHue anropl4TNaa. C

rleJrblo aBTOMaTI43aIJVTl/r pacuapanne]ir]1lBa]Flvfl npolpaMM CO3AaIOTC'

BbrcoKoypoBHeBble q3bIKI4 [apEulnenbHoro upofpaMMI4pOBAHVIfl, a TaKXe cI4CTeMbI

a BTO M aTI,I3 AIqxI/l p aC n ap ann e lrvBaH'vrfl ' rlp o rp aMM .

Anroporra pa6orrr npeA[puHtTa 1lorrblrKa 4opa6orarb cylqecrByroqyrc

cucTeMyaBToMaTI,I3I4poBaHHoropacuapaJIjIeJIIIBaHI4'[pofpaMM'Ha[ucaHHbIXHa

r3brKe Ooprpan, AJrr noBrrrrreHrrr eQQerrrarHocrrr rlporpaMM, BbIrIoJIHteMbIx Ha

CJrO)KH6IX reTepOreHHbIX KnaCTepaX, B y3nax KOTOp6IX MofyT 6urr KaK

MHOfO.rrAepHbre flpoqeccopbr o6ulero Hag1arleHv1fl, TaK V rpaQuuecrue

ycKopr4Tenu. 3ro, 6esycloeHo, fl BJrqeTcr aKTyaIIbHOfi gaAa.Ieft .

Crpyrcrypa pa6orbl

,{uccepraqrroHHar pa6ora cocror4T I43 BBeAeHIafl, rrrecTr4 rJIaB, 3aKJlroqeHut,

cflI,IcKa JIIITepaTypbI tls 52 HalzMeHoBasui't vI AByX npunoxenufi' O6reu

Ar4ccepralluz cocraBn.rer 1 3 5 crpaulIq.

Bo BBe.TIeHHH o6ocnoerrBaercr aKTyaJlbHocrb reMbl IrccJIeAoBaHI'Ifl,

QopnaynrzpyrcTcr qenr pa6or6r rr [ocraBJIeHHbIe AJI.[ ee Aocrrlxenvrfl' 3a4av'v,

o[peAen.'IeTc'HayI{Ha'HoBI{3Ha:lInpaKTvllecKa'3HatII4MocTb.



B nepnofi HraBe orurcbrBarorcx npo6reurr oro6pol(eHl{t Ha KJlacrep Ir

flpuquHbr Bo3Hr4KHoBeHrIt aBToMaTr43rrpoBaHHbIX 14 aBToMaTrrqecKvx cficTeM

p aclap anJr e rrr4Bauvrfl. AJrr KJracTep o B.

Bo nropoft rnane rpr4BoAprrcr cxeMa pa6oru rr crpyKrypa paspa6orasuofi

B paMKax AracceprarluoHHoro r4ccrreAoBaHr4r cncrevru SAPFOR 2. Hosat cl4creMa

6rrla upr43BaHa ycrpaHrlTb z3BecrHbre HeAocrarKlr npe.qrr.qyutefi ckIcreMbl

aBroMarr{3ar\Lrvr pacfiapannerrvrBaHvrfl. CAIIOOP v paqnkrpl4rb KJIacc rporpaMM,

zcflonmyrolqt,tx crpyKTypHbre cerKrl, K KoropbrM Mox(Ho 6rrno 6u ee [pl4MeHvrb.

B rperrefi rJraBe on[cbrBarorcr ocHoBsue o6rerrbr aHaJIr43a nporpaMMbl -
rlr.{K;rbr z QyHrrluu. PaccuarprrBarorc.fl arropr,rrMbr 3arroJrueHvrr AepeBa uI4KnoB LI

rpaQa Bbr3oBoB SyHxqzfi. PaccuarpzBalorcfl upo6reuu Me)KnpoueAypHoro

alJalrv'3a, KoTopbre Bo3HzKaroT B npoqecce pacnapiulneJturBa}lvrfl. IITIKIoB u

nporpaMMLr B rlenoM. fiaetcn orrr4caHr4e pe[reHvr AaHHbIx upo6nevr B BrIAe

upeo6pasoBanvrs. (([oAcraHonra Synr<rlr4rD) u <<gy6tupoBaHr4e uertorleK Bbr3oBoB

Qynrqub).
B uerneproft rJraBe BBoAr4Tcr ofrucaHr,re MexaHI43Ma o6nacrefi

pacnapalnervtBanue. lloa o6nacrrro pacnapanJrelturBanvt [oHr4Maerc.rr

coBoKynHocrb rrcnoJrHreMbrx oleparopoB LtcxoAHofo KoAa [pofpaMMbr,

onr4cbrBaeMbrx c rroMorllblo $parIvreHrog. B cBolo oqepsAb, no4 QparMeHToM

rroHrrMaercr MHoxecrBo rc[oJrHreMbrx ofleparopoB B paMKax oAHofi o6nacru

Bno)KeHHocrz (SyHrrlrr.rr, rpoqeqypa, rIIzKJI, ycronHrrfi oneparop z r.a.) c oAHt4M

BXOAOM rr HeCKOJrbKr4Mr4 BbrXOAaMr.L BeOAZrCt nOHtTI4e rOUSnUrra O6naqeit U

onLr cbr B arorcr anroprirMbl p a3peIIreHI4lI AaHHbIx roHQnzxro n.

fnana nfl Tb rrocBrrrleHa anropr4TMaM rrocrpoeHr,rr paclpeAeJreHr4r AaHHbrx

Lr Bbrqr4cJreuui't, oro6paNenuro Ha rereporenHrrfi rnacrep.B pa3Aene 5.1 4aercr
orrr4caHve cuoco6oe oro6paxenve, Ha Knacrep vr r4x xapaKTepkrcrrrKa. B pasgene

5.2 orr4cbrBaercr anroptirM cBr3rr MaccuBoB B nporpaMMe Mo)KAy co6ofi. B
pa3Aene 5.3 onucuBaercr anropr{TM rrocrpoeHr4.fl pac[peAeneHnfl, stt'rucrenuir u

Aocryfla K yAaJreHHbrM AaHHbrM. B pa3Aene 5.4 orrrcbrBaercr aJIropr4TM

paccraHoBKr4 Bbrqr{cJrzreJrbHbrx psrt4oHon - QparvreHToB rrporpaMMbr, Koropbre

qerecoo6pasHo BbrnoJrrurrb Ha ycKopr.rrentx. B pirAene 5.5 orrr,rcbrBaerct

anropkrrM nu6opa eQQerrueurx cxeM pac[apanneiltrBanurfl, nporpaMMbr

rrocpeAcTBorvr rpy6oro iloAcqeTa xapaKTeprrcTraK ee napannerrbHoro BbrnoJrHeHur.

B ruecrofi fJraBe lprrBoArrcr ocHoBHbre pe3ynbrarbr krccne4oBanils.

peanr.r3oBaHHbrx aJrropr4TMoB aBToMaTrr3lrpoBaHHofo pacnaparrJrerruBaHvfl. B

cr4creMe SAPFOR 2 sarecroBbrx 14 npr.rKnaAHbrx rporpaMMax.



B saKrroqeHrrr{ Qoprvrynupyrorcr ocHoBHbre pe3ynbrarbl .qrrccepralluoHuoi

p a6 otrt v B o3M o)KHbIe Ha[p aBJI eHI4.x 4alurefi ruI4 x tlc cJIeAo s aHuft.

Hayuuar HoBI,I3Ha Ir npaKTlrqecKafl 3Haql{Mocrb

B pa6ore rtonytleHbl cneAylouue HoBbIe HafIHbIe pe3ynbrarbl:

o Paspa6oraHbr aJrropr4TMbr flocrpoeHllx pacrrpeAeneHl4t AaHHbIx u

nuqucneuzfi.

. P aspa6oraH rr p eaJrr43oB aH MexaHr43rrr o6racre it pacnaparJrelruBanufl .

o Paspa6oraHa u peanr{3oBaHa HoBafl cl4creMa (SAPFOR 2) antouarvr3awv

oro6paNeHtra @oprpan-nporpaMM Ha reteporeHHufi Knacrep c

rI oAAe pll{Ko fi uHrp e u eHTaJIb H o ro p a crr ap aJI lrervBauvfl "

flpoee4euHbre r,rccJreAoBaHr4r rrpuMeHl,IMocrrl cllcrervnr SAPFOR 2 ArIt recroB

rr pean6Hbrx npr4noxceuufr rroKa3arrr4 e(pSexrunHocrb [peAnoxeHHoro rIoAXoAa,

rro3BoJlsloulero y[pocTLtTb palpa6orr<y [apanneJlbHblx flporpaMM lnfl
reTepofeHHblx KJIaCTepOB ) A TaKX{e collpoBox.qeHl4e CyIqecTByIoqI4x

nocrleAoB aTeJIbHbIX npofpaMM.

[ocronepgocrb ll o6ocHosauuocrb HayqHblx noJIolKeHI{fi n nrrno4on pa6orrt

Perynrrarrr r4ccJreAoBaHux ouy6rr4KoBaHbl e 8 ueqarHrtx pa6orax (n rou

rrr4clre r 4 Nypnarax vr3 nepeirHr BAK, cpeAl4 lc{ux 2 uHAeKcI4poBaHbI cI'IcreMaMIr

Scopus ululvr web of Science), AoKJraAbrBaIrucb Ha poccuficlQ'Ix v

M exAyH apoAHblx roHQePerull4tx'

3alreqanuq
K pa6ore IrMeK)Tct cneAyrouue 3aMerlaHut'

1. B pa6oTe cTaBrTcr xecTKrre orpaHuqelg^vfl,HA KJIaCC [pOrpaMM, KOTOpbIe

Moryr 6rrrr pacrapanneJreHbr cucrelraofi SAPFOR 2 - le'er noMep)KKI4

yrasarelefi, [por43BoAHbrx Tr{[oB AaHHbrx, uHrep$eficHblx syHr<qtlfi,

oynxqzfi c [epeMeHHbrM qrrcroM [apaMeTpoB. Taruv o6pasou, MoxHo

cilllrarb, qro paspa6otanHaa cl4creMa SAPFOR 2 upexle Bcero

paccqr4TaHa Ha pacrrapanneJll4BaHI4e (crapblx) OoptpaH-rlporpaMM'

Hoerre nporpaMMbr, Koropbre ucloJlb3yror HoBbIe Bo3MoxHocrI'I t3blKa

(D oprp an, Anr cB o ero p acnap a ilrervrBanLrfl norpe 6yror AOII onHLITeJIbHbIx

upeo6pasosaHr4ir.

2. nugawa.recKzfi alaJru3 r4crronb3yercq otleHb orpaHuileHuo. Orr uor 6rt

yrlpocrl{Tb pa6ory nporpaMMl4cra IIo cuequSuralJvru Tex csoficrs



[ocneAoBarenbHofi flpofpaMMbl, KoTopble He Mo)Ker orlpeAenI{Tb

crarr4qecKuit aHurv3.

3. PacnapaJrJreJrr4BaHr{e pa6oru c pa3pe)KeHHbIMLI MarpI4IIaMI4 Lr

H e crpyKTypHbrMr4 c eTKaMv H e noAA eplKI'I B aerc,I.

4. B recronofi nporpaMMe B Jrr4crr4ufe 6.1 ecrr ouru6ra. Maccun A cocrour

zs 10000 eJreMeHToB. Ho e nporpaMMe ecrb rIr4KJr, xoroprri BbIBoArrr 3a

rpaHrzqy MaccLIBa:

DO I:1, 10000

A(I+1): C(D

ENDDO

AHarorfi.rHo - B rrporpaMMe vr 'yr o6paqeHrar K 3JIeMeHTaM rr,racczna B(I-

25), roropbre rarcKe npvBoA-f,r r ouru6rana. IIpIE sroM SAPFOR 2 crpol4r

Anr AaHHofi nporparr,rMbr HeKoppeKTHyro napannenbHylo [porpaMMy.

5. He peilnr43oBaHo pas6ueuI4e MaccI4BoB I,I III4KnoB na 6noru.

6. Buecro gernapaqzfi Br4Ia "[oKa3aru BbrcoKylo eQ$errzeHocrb",

"rlo3Borturu 3Hatrr4TenbHo ynpocrrrrb vr cylrecrBeHuo ycKopl4Tb

paspa6orry" xerareJlbubr Kolrr4qecrBeHHbre gKcrreprrMeHTaJlbHbre orreHKr,r.

7. B pa6ore orcyrcrByer cpaBHeurre noragare;refi e$$er<runHocrrz

cosAaHHofi aBropoM crrcreMbl SAPFOR 2 u yxe cyrqecrBylorulax clrcreM,

r4 crronb3yroilItrX, Harrpr4 M ep, craHAapr Op enA C C.

8. OrcyrcrByer o6sop nr{reparypbl no reMe Avccepralluu. f ilasa I o6sopovr

He rBJrrercs.. Bu6nuorpa$v.r HyxAaercr B flouo;rHenvtur rr aKTyanh3a\krvr.

,{ne ccunKv Ha aHrrror3brqHbre crarbu 2012 roaa ([6] 14 [8]) - oro rBHo

MAJIO.

9. Ccumu Ha gneKTpoHHbre pecypcbr HeaKTyanbHbr. E4zncrnennax

orHocr4TeJrbHo cBexar crrcreMa ParaWise Aarl4pyerc s. 20 I 6 roAoM.

10. Heyaauna QoprvrynkrpoBKa pe3ynbraron pa6oru. HoerasHa caua no ce6e

He rBJrrercr AocrordHcrBoM. Heo6xoAzMo yKa3arb, qeM HoBoe JI)^{ue

crapofo.

1 1 . <Durypupyroqee B pe3ynbr are 2 r.rHKpeMeHTaJrbHoe pacnapaJrneJruBaHr4e

He rBJrrercr qeM-To HoBbrM. Cu., uauplrMep, ynrrBepcr{Tercxzfi rypc A.O.

IIa\uca "flapanrenrnax o6pa6orra gaHHbrx", c. 185, a raKxe crarrz Lei
Pan, Wenhui Zhang, Athur Asuncion, Ming Kin La| Michael B.

Dillencourt, Lubomir F. Bic. Incremental Parallelization Using

Navigational Programming: A Case Study. - Proceedings of the 2005

International Conference on Parallel Processing (ICPP'O5), 10 pp. kr

Wenhui Zhang, Lei Pan, Qinghong Shang,, Lubomir F. Bic, Michael B.



Dillencourt. Incremental Parallelization with Migration, - 2012 lOth IEEE

International Symposium on Parallel and Distributed Processing with

Applications, pp. 223-230.

l2.B paiore r4MercTcr pacxox([euvs. B uc[oJrb3oBanrvr repMLIHoB, Halpl{Mep,

na c. 35 roBoprrrc.rr o ((Br4TKe) urrKJra, alaa c. 106 - o6 <urepaqulD) III4KJIa.

l3.llvrerorc.a rpaMMaTl,IqecKue ouru6ru B TeKcTe Auccep"aquu (ctnt.,

HarpLIMep, c. | 4, | 5, 29) ra aeropeQepara (c. 7, 24).

flpranegeuHbre 3aMerranr4fl He BJur.flror na o6qyto rloJlox(zrenbHylo oIIeHKy

pa6orrr.

3arcnroqeuue

,{uccepraqu.a Korranosa AlexcaHApa Cepreenuva <AnroMarLBaIIu{

paclapannelrvrBanvfl, @oprpau-flporpaMM Ant rerepofeHHblx KJlacrepoB) tBJltercs

3aBeprrreHuofi pa6orofi, n roropofi aBTopy yAanocb pelIrl4rb [ocraBJIeHHbIe rlepgA

AlrcceprarlvoHHbrM r4ccJreAoBaHr4eM gap;aun OcHosHrte pe3ynbrarbl Al4cceprauzlr

6ruu rroJrHocrbK) u cBoeBpeMeHHo ouy6nzxoBaHbl vt AoKnaAblBarfi4cb Ha

pocczficrzx Lr MexAyHapoAHbIx roHsepenqutx. Anrope(pepar 4nccep'ra\vvr

BepHo orpax(aer ee ocHoBHoe coAeplKaHve.

lrzccepraUu-a orBeqaer rpe6oBaHIItM floloxeszs BAK P@ o [optAKe

flpr4cy)K,qeHu.fl ) {eHLrx creneHeit, a ee aBTop, Korranos AnexcaH4p Cepreenuu,

3acJIyJKIdBaeT rIpI4c)DK.qeHrIs eMy yreHofi cTerreHll KaHAVAaTa Qnsuro-

MareMarlrqecKzx HayK rro cueqzaJlbHocrrl 05.13.11 ((MareMarvqecKoe u

upotpaMMHoe o6ecne.reHr4e Bbrqr4crI,ITeJIbHbIX MaIIrI4H, KoMrIJIeKcoB u

KoM[brorepHblx cerefi >.

[or<rop Qu:zxo -vr areM arl4q a oKI'IX H ayK, : an egyroqufi

ceKropoM Oe4epamnoro rocyAapcrBeHHoro

)qpexreHur <@e4epalutrtfi Hayruuil IIeHrp Hayruo-

r,rccJleAoB arelrcrufi I4HcrLITyr crrcreMHblx

r,r c c Jr e,{ o B aH uit P o c cuitc rofi ar< aA eMwr H ayK)
B. A. fanateuro

b pyKl4 3aBepno

Haqalunnx orAena
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