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1 OLLEHOYHbIE CPEACTBA ANA TEKYLLETO KOHTPO/1A YCNEBAEMOCTH

1.1 BOIPOCHI f1/14 COBECEAOBAHUA

Paznen (Tema) AUCHUILIMHBI
«BBeneHue B pacnpeiesIeHHbIE CUCTEMBI 00paOOTKH MH(OPMALTUN

1. TlonsTue pacnpeaea€HHbIX CUCTEM 00pabOTKH HH(pOpMAITUU

2. Ilepeuncnute OCHOBHBIC M€ IPUMEHEHUS PACTIPEICIEHHBIX CUCTEM.

3. Ilepeuncnute ycroBus peaqu3aliy pacipeneaHHbIX CUCTEM.

4. OnumwuTe BO3MOKHbBIE CTPYKTYPBI pacipeieIEHHBIX CUCTEM.

5. B 4uém mocTOMHCTBA M HEOCTATKH PACIPEACIEHHBIX CUCTEM?

6. Uem pacnpenenéHHas cucTemMa OTIUYACTCS OT JPYrUX MapajuieIbHBIX
cucteM o0paboTku HHpopManuu?

7. Knaccuduxkarus cucrteMm ¢ napajieabHON 00paboTKON

8. Ouenka 3¢ pexkTuBHOCTH PabOTHI pacipeeIEHHBIX CUCTEM

9. OOMEH MaHHBIMU B PaCTIPECICHHBIX CUCTEMAaX

10.CtpykTypbl pacupenenéHHbIX CUCTEM

Paznen (Tema) TUCHUTUIMHBI

«IIporpamMmmHOe obecrieueHre pacpeIeIEHHBIX BBIYMCIUTEIBHBIX CUCTEM. )
11.TpeGyemble CBOMCTBa CUCTEM pacIpeieieHHON o0paboTkunHbopmauu
12.mporpammHOe oOecriedeHre BEIUUCTUTEIBHBIX CUCTEM
13.0xapakTepu3yiTe OCHOBHBIC THIIBI POTPAMMHBIX MTPOTYKTOB
14 Jlornyeckue  CIIOM  TPUKIQAHOTO  MPOTPAMMHOTO  OOEeCIeYeHUs
BBIYMCITUTEIBHBIX CUCTEM
15.1lonsiTME M Ha3HAYEHUE MPOMEXKYTOUYHOIO CJIOS [POrPaMMHOTO

oOecrieueHus pacipe/IeICHHBIX BEIYUCICHUN



16.Kakyto 0CHOBHYIO 337auy peuiaeT Npe3eHTAMOHHbIN CION MPUKIIaTHOTO
MIPOTPaMMHOTO oOecIieueHus?

17.]laiiTe onpeneneHne NOHATUAM «KIHEHT» U «CEPBEPY.

18.xoHUTYpalMu «TOHKUI» U «TOJCTHIN» KIIMEHT.

19.IlosicHuTe NPUHIMIHAIBHOE OTJIMYME KOH(QUTYpaluuil «TOHKHID» U
«TOJICTBIN KITUCHT.

20.KaxoBblI UX MPEUMYIIECTBA U HEAOCTATKHU?

Paznen (Tema) AUCHUILIMHBI
«IIpakTrueckas peanu3anus pacnpeaea€HHbIX CUCTEM 00pabOTKH HHPOPMALII

21.BapuaHTbl apXUTEKTYpHOTO TIOCTPOEHHUSI CHUCTEM paCIpeAeICHHON
00pabOTKN HHPOPMALINH

22. Pactipenenennass o0paboTka wuH(popManuu Ha 0aze MexaHH3Ma
yJIaJIEHHOTO BBI30BA MPOIIETYP

23.00BEKTHO-OpPUECHTUPOBAHHBIM MOAX0J K OPTaHHW3AIlMN PACTIPEIACICHHON
00paboTKN HHPOPMAITHH

24.Peanu3arusi  pacmpeieieHHONH 00paboTKkM HWHGPOpMAIMK Ha OCHOBE
TPaH3aKIIMOHHOT'O B3aUMOICUCTBUS

25.Pacnpenenennas 00padoTka nHGOpMAIIMKA HA OCHOBE TEXHOJIOTHIT OOMEHa
COOOIICHUSIMU

26.Texnonorust MPI

27.Pactipeneniernass oOpaboTka wWHpOpMAIMK HAa OCHOBE MOJEJeH
COTJIaCOBaHUs

28. ApXUTEKTypa CEpBEPOB MPUIIOKEHHUM paCIIPEICIICHHBIX CUCTEM
29.Konnenuunu Grid-TeXHOJIOruA

30.Opranu3zanus pacnpeneneHHoi 00padboTku napopMaluu Ha ocHoBe Web-

TEXHOJIOTUN



Kpurepuu onenku:

- MPOJIEMOHCTPUPOBAHO HETIOHUMAaHHUE MPOOJIEMBbI, OTBETHl HENPABUIIbHBIE
WIH OTCYTCTBYIOT — 0 OaJisioB.

- NPOJAEMOHCTPUPOBAHO YACTUYHOE TOHUMAHHE TPOOJIEMBI, OIS
paBWIbHBIX 0TBETOB MeHee 50% - 6 Ganna

- MIPOJIEMOHCTPUPOBAHO 3HAYUTEIBHOE WIH MTOJHOE TOHUMaHHUE MPOOJIEMBlI,

JIOJISI TIPABUITLHBIX OTBETOB Oosiee 50% - 12 GammoB

2 OHEHOYHBIE CPEJACTBA JJIAA MNPOMEXKYTOUYHOM
ATTECTAIIUU OBYYAIOLIUXCA

2.1 BAHK BOITPOCOB H 3A/TAHUH B TECTOBOH ®OPME

1.MPI ymeHbI11a€T CI0KHOCTh pa3pabOTKH NapalIebHbIX ...

MPI ymeHbIIaeT CI0KHOCTh Pa3pabOTKU MapajuieNbHbIX MPOTrpaMM:

o I 3a CYET UCIIOJIL30BaHUA O0IIEH maMATh

. | Goubluas YacTh OCHOBHBIX onepanui nepegayu JaHHbIX

npenycMmarpupaercsa crangaprom MPI,

« | HMeercs GONBIIOE KOIMUECTBO GHOIHOTEK napayieJIbHbIX METOJIOB,

CO3JaHHBIX ¢ UcIojb30oBaHueM MPI.

2.Shedule - crmoco6 pacnpenenenus Harpy3ku #pragma omp for shedule( ...



Shedule - cioco6 pacnipenenenust Harpy3Ku

#pragma omp for shedule( type[, size] ) type=

. omp

. parallel
. runtime

. static
3.ApXuTEKTypa CynepKOMIbIOTEPA, B KOTOPOM KaXKABIM ...

ApXUTEKTYypa CYyNIEpKOMIIBIOTEPA, B KOTOPOM KaXKIbIH MPOIIECCOP UMEET

COOCTBEHHYIO ONEPaTUBHYIO NaMsTh

. CUMMETpMYHast
~

. acCUMMETpHUYHAsI MYJIbTUIIpOLIECCOpHasi 00paboTKa

. nocieaoBaTeIbHast

4.ba3osbie TUIBI JaHHBIX MPI

bazoBrie Tunel fanueIx MPI

« ' long double

. MPI_unsigned int
. ' MPI_UNSIGNED_CHAR
. ' MPI_UNSIGNED

5.bubnuoteka pyukmuit OpenMP

bubnuoteka ¢pynkuuit OpenMP

« ' void omp_set_threads(int num threads)

« ' void omp_get_max_threads(void)



. " void omp_set num_threads(int num threads)

. int omp_get_max_threads(void)

6.Bupryanbasie Tonosorun B MPI

Bupryansubie Tononoruu B MPI

-

OTCYTCTBYCT TAKOC IIOHATHUC

HCIIOJIB3YCTCA 3TO IIOHATUC AJITOPUTMHUYCCKOI'O SA3bIKaA C

. L JIOTUYECKAs TOIOJIOTHS JIMHUN CBS3H MCIXKOY IIponccCaMu UMCCT
CTPYKTYPY IIOJIHOT'O rpa(ba (H€3aBI/ICI/IMO OT HAJIMYHA PCAJIbHBIX

(pU3HUECKUX KaHAJIOB CBSI3U MEXKIY MPOLIECCOPaMHU )

. ' BMPI umetorcs CpelcTBa U JUisl POPMUPOBAHUS JTOTUUECKUX

(BUpTYyaJIbHBIX) TOMOJIOTUH JT1000Tr0 TPeOYyeMOTo TUIIa
7.Buprtyanbasie Tononoruu B MPI

Buptyansnsie Tononoruu B MPI

o a OTCYTCTBYCT TAKOC INOHATHUC
o = HUCIIOJIB3YCTCA 3TO IMMOHATHUEC AJITOPUTMHUUYCCKOI'O A3bIKA C

« | normueckas rononorus nuHuii cBs3M MEKy IpollecCaMy UMEET
CTPYKTYpY MOJHOTO Tpada (He3aBUCUMO OT HAJTUYHS PeaTbHbIX

(bu3HUEeCKMX KaHAJIOB CBSI3U MEXIY MPOIIECCOpaMHu)

« ' B MPI nmeercst BO3SMOKHOCTD [IPEACTABJICHUS MHOKECTBA IIPOLIECCOB B

BUJIE peuiemKy IPOU3BOJILHON pazMepHOCTH. [Ipu 3TOM, rpaHUYHBIE
IIPOIIECCHI PEIIETOK MOTYT OBITh OOBSBIICHBI COCETHUMHU M, TEM CaMbIM, Ha

OCHOBE PEIIETOK MOTYT OBITh OMIPEACIICHBI CTPYKTYPhI TUIIA MOP

8.Bo3moskubie mapamerpsl (clause) qupextussl for [clause ...]



Bo3moxubie napameTpsl (clause) nupextussl for [clause ...]

-

sections

: #pragma omp parallel

" lastprivate(list)

a reduction(operator: list)

9.B ocnoBy MPI nosiokeHsl cieayrone OCHOBHBIC KOHIICTIITUN

B ocHoBy MPI niosoxens! cienyronue OCHOBHBIE KOHIIEIIIIUN

KOICpCHTHOCTD KCIIIa

. L IMOHATHC ITapCCpa

MOHATHE KOMMYHHUKATOpa (TPYIIbI MPOIECCOB)

MTOHATHE BUPTYaJIbHOU TOIOJIOTUU
10.B ocnoBy MPI nososxeHsI ciieayronie OCHOBHbIE KOHIIEIIIIUH

B ocaoBy MPI nosioxens! ciaenyrone OCHOBHBIE KOHIIEIIIIUT

-

KOICpCHTHOCTD KCIIa

« ' noustue napcepa

THII OIIEPaIlUU Iepeiadyn COOOIICHMS

THUII JaHHBIX, IICPCCHLIIACMBIX B COO6HI€HI/II/I

11.BpraucauTeasHoe SIpo 3TO

BeraucnurenbHoe 1po 310

. COBOKYIHOCTbH MMPOTPAMMHO-aNMapaTHBIX CPEJCTB, CIOCOOHBIX

BBIITOJIHATH ITOTOK KOMaH/]



. nporpamma Ha sizbike CU

. CUCTEMHBII OJIOK
12.I'pyrimma KOMIIbIOTEPOB, 00BETMHEHHBIX BBICOKOCKOPOCTHBIMY ...

['pynna koMOprOTEpOB, OOBEAMHEHHBIX BHICOKOCKOPOCTHBIMH KaHaJaMH CBSI3HU U
IIPEACTABIAIONIAsA ¢ TOYKU 3PEHMS II0JIB30BATEIIA OHY MHOTOIIPOLECCOPHYIO

BBIYUCIIUTCIIbBHYIO MAIlIUHY

. KJ1acTep
.

. JIOMEH

. napcep

13./letictBue nupektuBbl parallel B Texnonoruu OpenMP

HeiictBue nupextussl parallel B Texnomnorun OpenMP

KOJI 0JTyOJIMpYyEeTCs MEXKly MpoLeccaMu

" KOrZa OCHOBHOM MOTOK BBIIOJHEHMS! JOCTUIAET TupeKTuBy parallel,

coznaercst Habop (team) MOTOKOB; BXOJHOM MOTOK SIBJISIETCSI OCHOBHBIM

OTOKOM 3TOr0 Habopa (master thread) u umeer Homep 0

-

KOJT 00JIaCTH TyOIUPYeTCs WM Pa3AessieTCss MKy TOTOKAMHU JIJIst

IMapaluICIIbHOI'O BBIIIOJHCHUA

. B KOHIIE 00J1aCTH 00eCTIeYMBACTCSI CHHXPOHMU3AIINS ITOTOKOB -
BBITIOJTHSICTCS OXKUaHUE 3aBEPIICHUS TTIOTOKOB; J1ajiee BCE TTOTOKH
3aBEPIIAIOTCS - JaTbHEHIIIE BRIYUCICHUS TIPOJOJKACT BHIMIOTHATH TOJIBKO

OCHOBHOM MOTOK BBIYHCIICHHH BCEX
14.JIupexTrBa sections - pacrpeeicHue BHIYUCICHUN IS ...

JlupexTuBa sections - pacnpeieIeHUe BEIYUCICHUHN IS pa3ieTbHbIX (PparMeHTOB

KOJ1a 00€CIIeuYnBaEcT



i .
. (parMeHTbl BBIACISAIOTCS MPU MOMOIIU JUPEKTUBBI sections
. pacnpezenensieT UTepaloHHbIe OJIOKOB

. 3aBEPILEHUE TUPEKTUBBI IO YMOIYAHUIO CHHXPOHU3UPYETCS
15./lupekTuBa sections - pacnpeesieHue BIYUCICHUM JIA ...

JlupekTuBa sections - pacipe/esieHue BEIUMCICHUN 1T pa3ebHbIX ()parMeHTOB

KoJa o0ecreynBaeT

. (parMeHTHI BBIAETSIOTCS IPU MMOMOIIHM TUPEKTUBHI sections
. pacnpenesnesnsieT UTepalMoHHbIe OJTIOKOB
. 3aBEpLICHUE JUPEKTUBBI 110 YMOIYaHUIO CUHXPOHU3UPYETCS

. JAUPCKTUBBI section JOJDKHBI UCITIOJIB30BAaThCA TOJIBKO B CTATHYCCKOM

KOHTEKCTE
16./lupekTuBa sections - pacnpeiesieHue BIYUCICHUM JIA ...

JupekTuBa sections - pacnpeeJIeHUe BEIUUCIECHUHN ) pa3IeIbHbIX (D)parMeHTOB

KOJia 00€eCIIeUnBaEeT

. (parMeHTbI BBIAEISAIOTCS MPU MOMOIIN JUPEKTUBHI sections
. pacnpezenesnsieT UTepalMoHHbIe OJI0KOB
. KaX/Ibli ()parMeHT BBIMOJIHAETCS OJTHOKPATHO

o - pasHble (hparMeHThl BBIOJHSAIOTCS pa3HbIMHU MOTOKAMHU
JupekTuBa sections - pacpeeIeHue BEIYNCICHUN 1A ...

17. JlupextuBa sections - pacmpeaesieHne BEIYUCICHUN TSl pa3aelbHbIX

dbparmMeHToB KoJ1a 00ecreuynBaeT

.l (bparMeHThI BBICTAIOTCS TIPU MTOMOIIH TUPEKTUBHI sections



. U pacnpezenenseT UTepaloHHbIe OJI0KOB
. H (parMeHTHI BBIAETSIOTCS IPU MTOMOIIM TUPEKTUBHI section

o ' kaxmprii (dbparMeHT BBITIOJIHSIETCS OJJHOKPATHO
18./lupekTuBa sections - pacnpeaesieHue BBIYUCICHUM JIA ...

JlupekTuBa sections - pacipe/esIeHue BEIUMCICHUN T pa3esibHbIX ()parMeHTOB

KoJa o0ecreynBaeT

. (parMeHTHI BBIAETSIOTCS IPU MMOMOIIHM TUPEKTUBHI sections
.

. pacnpenesnesnsieT UTepalMoHHbIe OJTIOKOB

. pa3Hble ()parMeHTHl BBIOJHSAIOTCS Pa3HbIMH IOTOKAMHU

19.lupexTHBa sections - pactpee’aeHne BEIYUCICHUH IS ...

I[I/IpeKTI/IBa sections - pacipCacicHuc BBIYHCJICHUI AJIS1 pa3aCIIbHBIX (bpaFMeHTOB

KOJ1a 00€CIIEYnBaET

. (parMeHTHI BBIIETSIOTCS IPU MOMOLIM TUPEKTUBBI sections
-~

. pacnpezenensieT UTepaloHHbIe OJI0KOB

. KaX]IbIil ()parMeHT BBITIOJIHSIETCS] OJJHOKPATHO

20.JupextuBsl OpenMP B3aumHoe uckimodeHne KpUTHIECKUX ...

HupextrBel OpenMP

BzaumHoe uckiaroueHue KPUTUYCCKUX MHTCPBAJIOB

° L B JIIOOOM MOMEHT BPCMCHH TOJIBKO JIBC HUTU MOTI'YT HAXOAUTLCSA BHYTPU

KPUTHUYECKOTIO UHTEpBaia

° L B JIIOOOM MOMEHT BPCMCHH TOJIBKO TPU HUTHU MOTYT HAXOJAUTHCA BHYTPH

KPUTUYCCKOI'O MHTCpBAJIa



. L B JIIOOOM MOMEHT BPCMCHH TOJIbKO OJJHA HUTb MOXKET HAXOAUTHCS

BHYTPH KPUTHYCCKOI'O HHTCPBAJIA,

. L CCJIM HHY OJJHA HUTHh HC HAXOAUTCA B KPUTHICCKOM HMHTCPBAJIC, TO Jr00ast
HUTB, XXCIaromas BOMWTH B KpI/ITI/I‘-IeCKI/Iﬁ HHTCPBAJI, JOJDKHA ITOJIYUUTD

paszpelieHue 0e3 Kakoil 1md0 3aepKKU
21 lupextuBbl OpenMP B3aumHoe uckiodeHne KpUTUIECKHX ...

HupextuBbl OpenMP

B3aumHoe uckiroueHue KPUTUYICCKUX MHTCPBAJIOB

-

B JII000OH MOMEHT BPCMCHH TOJIBKO JIBC HUTU MOI'YT HAXOAWUTLCSA BHYTPHU

KPUTHYCCKOI'O HHTCPBAJIa

-

B JIIOOOM MOMEHT BPEMCHH TOJIBKO TPHU HUTHU MOI'YT HaXOJAUTHCA BHYTPH
KPUTHYCCKOT'O MHTCPBAJa

-

HHU OJJHAa HUTH HC AOJI’KHA OECKOHEYHO A0JI0 KOAaTb Pa3pCIICHUA Ha
BXO4 B KpI/ITI/I‘IeCKI/Iﬁ HHTCPBAJI (CCJII/I HH OJHA HUTH HC 6YI[CT HaxXO0aAUuThCA

BHYTPU KPUTHUECKOTO MHTEPBaJIa OECKOHEYHO).

€CJIM HUA OIHA HUTh HE HAXOJUTCS B KpUTHUYECKOM MHTEpBaJie, TO Jto0as
HUTb, JKEJAOIIAs BOUTH B KPUTUUECKUN UHTEPBAJ, 1OJKHA MOJYYUTh

paspernieHue 6e3 Kakoi Tu00 3a1epKKU
22 . JINpEeKTUBHI JIJIS1 pacTpeIeICHUs] BEIUUCICHUH B ...

JIupeKTUBHI I pacipeieNieHUs BBIYUCICHUH B MapauieIbHONW 00J1acTH

. ' #pragma omp
. ' #pragma omp parallel

. single

23.JIUpeKTUBBI 1Sl pacpeeieHHs] BBIUUCICHUH B ...



JIupeKTuBbI AJi pacnpeiesieHus: BBIYMCICHUI B MapauieIbHON 00JacTH

. #pragma omp
. #pragma omp parallel
. sections

. single
24.]1ns1 ompeiesIeHHs paHTa Mpoliecca UCIOJIb3yeTcsl (DYHKITUS

Jl71st onipeziesieHust paHra npolecca UCHoJib3yeTcs PyHKIuUs

. ' int MPI_Comm_size ( MP1_Comm comm, int *size)

. © int MPI_Comm_rank ( MPI_Comm comm, int *rank )
C o (Nt * *kk

. int MPI_Init ( int *agrc, char ***argv )

25./1ns1 mepegavu TaHHBIX OT BCEX MPOIIECCOB OJHOMY ...

JI1s mepenayu 1aHHBIX OT BCEX MPOLECCOB OJTHOMY MPOIECCY JOJIKHA OBITh

BBINIOJIHEHA (DYHKIIUS

« 7 int MPI1_Recv(void *buf, int count, MPI_Datatype type, int source,int

tag, MPI_Comm comm, MPI_Status *status)

. 7 int MPI_Reduce(void *sendbuf, void *recvbuf,int count, MPI_Datatype
type, int root, MPI_Comm comm)

. 7 int MPI_Send(void *buf, int count, MP1_Datatype type, int dest, int tag,

MPI_Comm comm)
26.J1ns mepegavm TaHHBIX OT OJTHOTO MPOIECCa BCEM ...

JIst mepenayu TaHHBIX OT OJIHOTO MPOLiecca BCEM MPOIEccaM MpOorpamMMbl TOJIKHA

OBITh BBIMIOJIHEHA (PYHKIIMS:



. " int MPI_Recv(void *buf, int count, MPI_Datatype type, int source,int

tag, MPI_Comm comm, MPI_Status *status)

. © int MPI_Bcast(void *buf,int count,MPI_Datatype type, int root,

MPI1_Comm comm)

. 7 int MPI_Send(void *buf, int count, MP1_Datatype type, int dest, int tag,

MPI_Comm comm)
27.J1ns mepegadyu COOOIIECHUS MPOIECC-OTIPABUTEIb JIODKEH ...

I[J'ISI nepcaaiu COO6IH€HI/ISI IMpOoLCCC-OTIIPABUTCIIb JOJI’KCH BBIIIOJIHUTD ®YHKHHm

. ' int MPI_Comm_size ( MP1_Comm comm, int *size)
« ' int MPI_Comm_rank ( MP1_Comm comm, int *rank )

. ' int MPI_Send(void *buf, int count, MP1_Datatype type, int dest, int tag,

MPI1_Comm comm)
28.J151a mpuemMa cooOIIeHUS IPOIIECC-TIOTyYaTelb JOJDKEH ...

Jlst mprema cooOIeHus MTPOIIECC-TIOTYYaTeNb I0JKEH BBITTOJTHUTD (PYHKITUIO:

. 7 int MPI_Recv(void *buf, int count, MPI_Datatype type, int source,int

tag, MPI_Comm comm, MPI_Status *status)

. © int MPI_Comm_rank ( MPI_Comm comm, int *rank )

. 7 int MPI_Send(void *buf, int count, MP1_Datatype type, int dest, int tag,

MPI_Comm comm)
29.JlocTrkeHre Mmapauiein3Ma BO3MOXKHO TOJIBKO TIPH ...

I[OCTI/I)KGHI/IC napauic€jiin3Ma BO3MOXKHO TOJIBKO ITPH BBIITOJITHUMOCTH CIICAYIOINIHUX

TpeOOBaHUIM

. | HesaBucumocTs (YHKUMOHUPOBAHUS OTAEIBHBIX ycTpoiicTB OBM



. L M30BITOYHOCTD JICMEHTOB BBIYUCIIMTEIHHON CHCTEMBI
-
° HaJINIUC HCCKOJIBKUX ITIPUHTCPOB

. L U30BITOYHOCTH IMaMSITH
30.EI[I/IHHH3 HN3MCPCHUA IIPOU3BOAUTCIIBHOCTH KOMIIBIOTCPA

EI[I/IHI/IHa HU3MCPCHUA ITPONU3BOJUTCIIBHOCTH KOMIIBIOTCPA

. MmeradJoct
. out
. Mrepn

. Kour
31.Knaccudukaiuy BEIYUCIUTEIBHBIX CUCTEM IO "MOJIEINH ...

Knaccudukanyy BBIYUCIUTENBHBIX CUCTEM IO ""MOJIENH MPOoTrpaMMUpOBaHus"

. nocJieoBaTeIbHas CUCTEMA
. CUMMETPHUYHBIC TTapaJJIesibHbIe cucTeMbl (SMP) - 00111eii maMsThio
. MAaCCHUBHO-TIapAJJIEIbHBIE CUCTEMBI - C PAaCIIPeIeNIEHHON MaMsIThIO
. KJIACTEPHBIC CHCTEMBI

. METaKOMIThIOTEPHI

. napasuienbHas

. KOJIbIIEBAsI
32.Knaccudukanuy BEIYUCIUTEIBHBIX CHCTEM 10 Ha3HAYSHUIO

KJ'IaCCI/I(bI/IKaI_II/II/I BBIYHUCIIMTCIIbHBIX CHCTCM 110 HA3HAYCHHNTIO

.l MEPCOHANIbHBIN KOMTIBIOTED (paboyasi CTaHIIHS)

« ' ToHKwmil KnmeHT (X-TepmunHan)



. cepsep
. MerHppeim
. CYIIEpKOMIIBIOTED

. cMapTdoH
33.Knaccuduxaruss MHOTOIIPOIIECCOPHBIX BHIUNCIUTEIBHBIX ...

KHaCCI/I(bI/IKaHI/I}I MHOT'OIIPOICCCOPHBIX BEIYUCIIUTCIIBHBIX CUCTCM

. MYJIBTUIIPOLIECCOPBI
. MYJIbTHKOMIIBIOTEPHI
. HOYTOYK

. cepsep
34 .xnaccudukanus mo cnocodam B3auMOJICHCTBHUA ...

KJ1IaccuduKaius 1mo cnocodamM B3auMoJICHCTBUS MOCIEA0BATEILHOCTEN (ITOTOKOB)

BBIITOJIHACMBIX KOMaHI 1 O6pa6aTBIBaCMBIX JaHHBIX:

. sIsD
. SIMD
. MISD
. " MIMD
. " MMSS

. | MSMs
35.Kmactep ato

Knacrep 310



. MHO>KECTBO OT/ICIBHBIX KOMITBIOTEPOB, O0bEINHEHHBIX B CETh, JJIS
KOTOPBIX TP TIOMOIIX CIIESIUATBHBIX alllapaTHO-TPOTPaAaMMHBIX CPEICTB
o0ecrneunBaeTcs BOZMOKHOCTh YHU(UIIMPOBAHHOTO YyIpaBieHus (single
system image), HaJie)KHOTo (pyHKIMOHUpoBaHus (availability) u

s dexkTuBHOTO Hcob30BaHus (performance)

{ o
. CHCTEMHBIN OJIOK

. cTpuMep
36.Kmnacrep 310

Kunacrep 310

rpyiiia KOMIIbIOTCPOB, O6L€I[I/IH€HHBIX B JIOKAJIbHYIO BBIYMCIIMTCIIbHYTIO

ceTb (JIBC) u criocoOHBIX paboTaTh B Ka4€CTBE €AMHOTO BHIYUCIUTEILHOTO
pecypca

{ o
. CHCTEMHBIN OJIOK

. cTpuUMeEp

rapcep
37.KOHCTpYKITMY IJIsT CHHXPOHU3AINN HUTEH

KoHcTpykiuu 171t CHHXpOHU3AIMKA HUTEN

. nupekTuBa parallel
. JTUPEKTUBA section
. cemadopsl

. nupektuBa CRITICAL
38.KoHCTpyKIuu 1151 CHHXPOHM3AIUU HUTEH

KoHcTpyKkiuu 111 CHHXpOHHU3AIUK HUTEN



. nupekTrBa parallel

. JTUPEKTUBA section
o mupexktnBa ATOMIC

. nupektiBa MASTER
39.KoHCTpyKITMH /U151 CHHXPOHM3AIIUA HUTEH

KoHCTpyKITuu Jy1si CHHXpOHM3AIUKM HUTEH

nupekTrBa parallel

. B JTUPEKTHBRA section

. ' upextuBa BARRIER

nupektuBa CRITICAL
40.KoHCTpYKIIUU JIJIs1 CHHXPOHU3AIMN HUTEH

KoHcTpyKIuu A1 CHHXPOHU3AIMN HUTEH

.l nupekTuBa parallel

o JTUPEKTHBA section

« ' nmpexrnsa TASKWAIT

. nupektrBa FLUSH
41 .Mecrto, rae Gu3MUECKH pacroyiokKeHbl (pailyibl BeO-CTpaHHuIl, ...

MecTto, rae puznyecku pacnoyiokeHsl (ailsibl BeO-CcTpaHull, 0a3bl JaHHBIX U Mp., a
TaK>Ke CepBEpPHbIE MPOrPaMMbI, B3aUMOJICHCTBYIONINE C OOPALIAIOIINMCS K HUM
Opay3epaM U OpraHU3YIOLIKUE, 10 COOTBETCTBYIOLIEMY 3apocy Opaysepa,

KOMITOHOBKY TpeOyeMoii B€O-CTpaHUIIbI.

.l Web-cepsep



. BUPTYaJIbHBIN KaTajor [IS
.l SQL-cepgep

« ' PBaza JTAHHBIX
42 . MHOTrOnpoIeCCOpHas CUCTEMA - BBIYMCIUTEIbHAS] CUCTEMA:

MHOI‘OHpOHGCCOpHaH CHCTCMaA - BBIYUCIIUTCIIbHAA CUCTCEMA.

. ' o6ecneunsaromas paboty B nTepHeTe

. L CoCTOAIIaAd N3 HCCKOJBKUX IIPOLHCCCOPOB

. | obecreunsaromas napajieIbHyI0 00paboTKy JaHHBIX

43.MHOI’OHpOH€CCOpHEl§I CHCTCMaA - BBIYUCIHUTCIbHAsA CUCTCEMA.

MHoromnpoueccopHas CUCTEMA - BBIYACIUTENIbHAS CUCTEMA:

. oOecneunBaromias pabory B UHTepHeTe
-

. COCTOSAIIAsI U3 HECKOJIBKUX MPOLIECCOPOB
~

. COCTOSIIILYIO U3 HECKOJIBKUX MOHUTOPOB

. Bximrovaromas CYB/]
44 MynbTUKOMIBIOTEPHI...

MynbTUKOMIBIOTEDSL. ..

. JUTSI TOCTYTIA K TAaHHBIM, PacTojlaraéMbIX Ha JIPYTHUX IPOIECCOpax,
HEO0OXOMMO SIBHO BBITIOJIHUTH OTIEpaIy Mepeladi COOOIeHM (message

passing operations).

{ o
° obecrnieunBaeTcs OJIHOPOJHBIN JOCTYII K IMAMATHU

. 00111ast oriepaTUuBHas MaMsITh

45.MynbTUKOMIBIOTEPHI. .



MynbTUKOMIBIOTEPHL. ..

. He 00ecreunBarOT OOIINM TOCTYI KO BCEl MMEIOIICHCS B CHCTEMaX

namsaT (no-remote memory access or NORMA),

{ o
. oOecrnieunBaeTcs OJHOPOIAHBIN JOCTVYII K ITaMATH

f'
. o0111ast oriepaTuBHAs MaMSTh
46.MynbTUKOMIBIOTEPHL...

MynbTUKOMIIBIOTEDSL. ..

. Ka)KI[BIﬁ npoueccop CUCTEMbI MOKET UCITIOJIB30BAaTh TOJIBKO CBOXO

JIOKAJIbHYIO IIaMATh,

¢ .
. o0ecreynBaeTcs OAHOPOIHBIN JOCTYH K NaMATH

-
. O6Hla}1 OIICpAaTUBHAA IIaMATh

47 MynbTUKOMIIBIOTEPHI...

MynbTUKOMIBIOTEPHIL...

I_ ~ w (v
HEe 00eCIIeYMBarOT OOIINMA TIOCTYI KO BCEH MMEIOIICHCS B CHCTEMaX

namsATH (no-remote memory access or NORMA),

Ka)KI[LIfI npoueccop CUCTEMbI MOXKET MCITIOJIb30BATH TOJBKO CBOIO

JIOKAJIbHYIO IIaMATb,

JUI JOCTyINa K TaHHBIM, pacmnojiaraeMbIX Ha IPYyrux mpoieccopax,
HE0OXOIMMO SIBHO BBITIOJIHUTH OTNIEPAIMH Mepeladi COOOIIeHMI (message
passing operations).

" obecneunpaercs OJHOPOAHBIN TOCTYN K ITAMSATH

-

00111ast oriepaTUBHAs MaMTh

48.MynbTUKOMIIBIOTEPHI. JlaHHBIN MTOAXO0]] UCTIOIB3YETCS TPH ...



MynbTUKOMIBIOTEPHI. JIaHHBIM TOAXO UCIIOJIB3YETCS MIPU IMTOCTPOCHUHN TAKUX

THUIIOB MHOT'OIIPOLECCOPHBIX BEIYUCIUTCIIBHBIX CUCTCM!

MacCHBHO-TIapajUIeNIbHBIX cucTeM (massively parallel processor or MPP),
nanpumep: IBM RS/6000 SP2, Intel PARAGON, ASCI Red,

TpaHCIBIOTEPHBIE cUCcTeMbI Parsytec,

kiaactepoB (clusters), manpumep: AC3 Velocity u NCSA NT
Supercluster
-

BEKTOPHBIX MapauieabHbIX Iporeccopos (parallel vector processor or
PVP). ITpumepsr: Cray T90,

. CUMMETPHYHBIX MYyJIbTHIIpOIIeCCOpoB (Symmetric multiprocessor or
SMP). ITpumepsr: IBM eServer, Sun StarFire, HP Superdome,
SGI Origin.

49 MynbTHKOMIIBIOTEPHI 3TO

MynbTHKOMIIBIOTEPHI ATO

. CHUCTEMBI ¢ 001IeH pa3ensieMol MaMsIThIO
e .
. CUCTEMBI C pacIipeiesIEHHON MaMsIThIO
~
. rpynma KOMIBIOTEPOB, 00bSTUHEHHBIX B JIOKAJTHHYIO BEIYUCIUTETHHYIO

ceTb (JIBC) u cnocoOHBIX paboTaTh B KaU€CTBE €AUHOTO BHIYUCIUTEIHLHOTO

pecypca

CHUCTEMHBIIN OJIOK

50.MynbTumnpoieccopHas o0padoTka ...

MynbeTunponeccopHas o0padoTka ...

. BBINIOJIHEHUE MTPOrpaMMBbl C:kaHusl Pailinos

. paboTa B Opayzepe



. OJIHOBPEMEHHOE BBIMOJIHEHUE JABYX U O0JI€e MpoLeccoB (MporpaMm)

HECKOJIbKUMHU MPOIIECCOPAMHU BHIYUCTUTEILHON CUCTEMBI
51.MynbetumnporeccopHas 00padoTKa ...

MynpsTHnpoeccopHas oopadoTka ...

. | Bbimonnenue IpOorpaMMBbI CxkaHUs (ailiioB

.l pabota B Opaysepe

-
. OJTHOBPEMEHHOE BBITIOJTHEHUE ABYX U 0OJIee TPOIecCcoB (TIPOrpaMm)

HCCKOJIBKUMH IIPpOOCCCOPpaMH BBIYHCJIUTEIILHON CUCTEMbI

BBITIOJTHEHUE MTPOTPAMMBbI Ha KJIacTepe
52.MynbTUIIPOIIECCOPHI C UCTIOIB30BAHUEM EIUHOM OOIIEH ...

MyJbTHIIPOIIECCOPHI C UCTIOIB30BAHUEM €IMHOM 00uIeil mamsaTu (shared

memory)...

( . :
. o0ecreynBaeTcst OJHOPOAHBIN AOCTYN K naMaTH (uniform memory

access or UMA)

r .
. He o0ecIeuynBaeTCs OAHOPOIHBIN JOCTYM K TaMSATH

o rpyiiia KOMIIbIOTCPOB, O6L€I[I/IH€HHBIX B JIOKAJIbHYIO BBIYMCIIMTCIIbHYTO

CeTh
53.MybTHIIPOIIECCOPHI C UCIIOIB30BAHUEM EAMHON OOIIEH ...

MynbTUIIPOIIECCOPHI ¢ UCTIONB30BAHUEM €IMHOM 001eit mamsitu (shared

memory)...

. | obecreunsaercs OJTHOPOJHBIN TocTyn K namsaT (uniform memory

access or UMA)

« ' He obecneunpaercs OJTHOPOJIHBIN TOCTYII K MAMSITH



. L rpyiiia KOMIIbIOTCPOB, O6’b€I[I/IH€HHI>IX B JIOKAJIbHYIO BBIYHMCIIUTCIBbHYIO

CCThb

. L SIBJISIFOTCSI OCHOBOM AJIA IIOCTPOCHUA BCKTOPHBIX ITAPAJIJICIIBHBIX

POIIECCOPOB

. L SIBJISIFOTCSI OCHOBOM AJIA IIOCTPOCHUA CUMMCETPHUYHBIX

MYJIbTUIIPOIIECCOPOB
54 . MynbTUNIPOIIECCOPHI C UCTIOIb30BAHUEM (PUBUYECKH ...

MYJILTI/IHpOHeCCOpI)I C UCIIOJIb30BaAHHUCM (1)I/IBI/I‘ICCKI/I pacnpezxeneHHoﬁ IHaMsITHu:

. yIPOIIAIOTCS MPOOJIEMBI CO3IaHUS MYJIBTHUITPOIIECCOPOB (U3BECTHBI

MIPUMEPBI CUCTEM C HECKOIBKUMH THICSTYaMH MPOLECCOPOB),

{ o
o oOecrieynBaeTCs OJHOPOJHBIN JOCTYII K ITaMATHU

-
. O6Hla}1 OIICpAaTUBHAA IIaMATb

55.MynbTUNIPOIIECCOPHI C UCTIOIB30BAHUEM (PUBUYECKH ...

MynbTUIIPOIIECCOPHI C UCTIONB30BaHUEM (PHU3UYECKU paCcIIpeIeICHHON MaMsITH:

. BO3HUKAIOT MPOOJIEMBI 3(PPEKTUBHOTO UCTIOIB30BAHUSI PACIIPEACIICHHON
namsTy (Bpemsi JoCTyna K JOKAITbHOU U yIaJICHHON MaMsTH MOXKET

pa3IMyaThCsi Ha HECKOJIBKO MOPSIIKOB).

¢ .
. o0ecreynBaeTcst OAHOPOIHBIN AOCTYH K TaMSATH

. oO111ast onepaTuBHas MaMsTh
56.MynbTUTIPOIIECCOPHI C UCTIOIB30BaHUEM (PUZUYECKH ...

MynbTUTIPOIIECCOPHI ¢ UCTIOIB30BaHUEM (PHU3NYECKU PaCTIPEICTICHHOM MaMsITH:

.l YOPOIIAIOTCS MPOOJIEMbI CO3TaHUS MYIBTHUITPOIIECCOPOB (M3BECTHBI

IPUMEPBI CUCTEM C HECKOJIBKUMU ThICSTYaMH MPOLECCOPOB),



BO3HUKAIOT MPOOJIEMBbI 3(PPEKTUBHOTO UCTIOIB30BAHUS pPACTIPEICICHHON
namsTy (Bpems JocTyna K JOKaIbHOW U yIaJICHHON MaMsTH MOXKET

paznuyaThCsl Ha HECKOJIBKO MOPSIKOB).
« | He oGecneunsaercs OJIHOPOJHBIN TOCTYII K MaMsITH

e ' mer oO11el onepaTUBHON NaMATH

57.MyJIbTUIIPOLIECCOPHI 3TO

MynbTUIIPOIIECCOPHI ATO

{ o o
° CHCTCMEI C 06[[[61/1 pasaciiCMOu IIaMATbIO
rpyiiia KOMIIbIOTCPOB, O6B€I[I/IH€HHBIX B JIOKAJIbHYIO BBIYHMCIIMTCIIbHYTIO

ceTb (JIBC) u criocoOHBIX paboTaTh B Ka4€CTBE €AMHOTO BHIYUCIUTEILHOTO

pecypca

{ .
. CUCTEMHBIN OJIOK
58.Henocratku kimacrepa:

Henocrarku kinacrepa:

L MOITHOCTHU OTACJIBHBIX ITPOLCCCOPOB ITO3BOJIACT CTPOUTH KIIACTCPLI U3

CPaBHUTEIIBHO HEOOJIBIIIOTO KOJUYECTBA OTACIBHBIX KOMITBIOTEPOB

o Opranuzaiiysi B3auMOJACHCTBYS BEIYMCIUTENIBHBIX Y3JI0B KJIacTepa Mpu
MOMOIIY TIepeAavu COOOIIEHUI 0OBIYHO TPUBOIUT K 3HAYUTEIBHBIM
BPEMEHHBIM 3aJICpKKaM,

o a I[OHOJIHI/ITGHBHBIC OIpaHUYCHHA HA TUII p33pa6aTBIBa€MBIX

NapasuiesIbHbIX aJrOPUTMOB U MporpamM (HU3Kasi HHTEHCUBHOCTh OTOKOB

nepeaavu JaHHbIX )
59.0600meHHas iepenada JaHHBIX OT BCEX MPOIIECCOB OJHOMY ...

OO6o00meHHas epenaya JaHHBIX OT BCEX MPOIIECCOB OJTHOMY MPOIECCY



. " int MPI1_Recv(void *buf, int count, MPI_Datatype type, int source,int

tag, MPI_Comm comm, MPI_Status *status)

. 7 int MPI_Gather(void *sbuf,int scount, MPI_Datatype stype, void

*rbuf,int rcount, MPI_Datatype rtype, int root, MPI_Comm comm),

. 7 int MPI_Scatter(void *sbuf,int scount,MPI_Datatype stype, void

*rbuf,int rcount,MPI1_Datatype rtype, int root, MPI_Comm comm)
60.0000611eHHas nepeiada JaHHBIX OT OJHOTO IIPOIIecca BCEM ...

O06o0061meHHas nepeada JaHHBIX OT OJTHOTO Mpoliecca BCeM Mpoleccam

. 7 int MPI_Recv(void *buf, int count, MPI_Datatype type, int source,int

tag, MPI_Comm comm, MPI_Status *status)

. 7 int MPI1_Reduce(void *sendbuf, void *recvbuf,int count, MPI_Datatype

type, int root, MPI_Comm comm)

. © int MP1_Scatter(void *sbuf,int scount,MPI_Datatype stype, void

*rbuf,int rcount, MPI_Datatype rtype, int root, MPI_Comm comm)
61.00BeKT BeO-CTpaHUIIBI (TEKCT WIIH H300paKCHHE), ...

OOBEKT BeO-CTpaHUIIBI (TEKCT WIIA U300pAKEHHE), YCTAHABIMBAIONIUN CBS3b C

IpYruM 00BEKTOM B ceT HTepHET

.l TUIIEPCChUIKA

. ' URL
. M300pakeHne

. HYMEPOBAaHHBIN CITMCOK

62.0mpenenenre KOIMIECTBA MPOIECCOB B BHITIOIHIEMOH ...



OmnpeneneHne KOIM4ecTBa MPOLECCOB B BHIMOJIHAEMON NapaJlIeIbHON Tporpamme

OCYUIECTBJISIETCS IPU MOMOIIHN (PYHKIUU:

. ' int MPI_Comm_size ( MP1_Comm comm, int *size )
. © int MPI_Comm_rank ( MPI_Comm comm, int *rank )
« " int MPI_Init (int *agrc, char ***argv )

63.0cHoBy MPI cocTaBnstOT cleayromnme onepanuy nepeiads ...
OcHoBy MPI cocTaBnstoT ciaeayromue onepamnuy nepeaadr cCooomeHni

o a MCIKAY HCCKOJIbKUMHU ITOTOKaMHU

o a MCIKAY ABYMS ITIOTOKaMH

. napHbie (Point-to-point) onepaluu MeXx 1y IByMsl IPOLIECCaMU

« ' komnmextupHbIe (collective) koMMyHUKALIMOHHBIC AEHCTBUS IS

OJIHOBPEMEHHOTO B3aMMOJICUCTBUS HECKOJIBKUX MPOIECCOB
64.I1apannensHbIil mporecc ...

[TapajutenbHBIN ITpOLECC ...

. nevyaTh pe3ybTaTOB BHIMIOJHEHUS TPOTPAMMBI Ha IPUHTEPE

. © paborta B UnTepHeTe

.- COBEPIIICHUE TIPOIIECC, AECHCTBUS KOTOPOT'O MOTYT BBITIOJTHITHCS
OJTHOBPEMEHHO

65.[TapannensHbIi Ipolecc ...

[TapannenbHbIN NPOLIECC ...

o a Ie4YaThb PE3yJbTAaTOB BLIMMOJHCHUS IIPOrpaMMbl Ha IIPUHTEPE

. paborta B UHTepHeTe



. L COBCPUICHUE ITPOLECC, I[CﬁCTBI’IH KOTOPOT'O MOT'YT BBITIOJIHATHCA

OJHOBPCMCHHO

-
. OIHOBPCMCHHOC BBIIIOJIHCHHUC ABYX IIOTOKOB OJITHOTI'O ITPOLCCCa

66.11apamerp DEFAULT

[Tapamerp DEFAULT

° IMO3BOJICT CO3AaTh JIOKAJIIbHBIC IICPECMCHHBIC IIOTOKOB, KOTOPLIC IICPC

HCIIOJIB30BAHNCM MHUIUAJIN3UPYIOTCA 3HAYCHUAMUN UCXOOHBIX IICPCMCHHBIX

f

° OIIPCACIIACT CIIMCOK IICPCMCHHBIX, KOTOPEIC 6y,HYT JJOKAJIbHBIMH JIA
Ka>XI0ro II0TOKa, IICPCMCHHBIC CO3Jat0OTCA B MOMCHT q)OpMI/IpOBaHI/IH
IIOTOKOB HapaHHeHBHOﬁ 06J'IaCTI/I; Ha4YaJIbHOC 3HAUYCHUC IICPCMCHHBIX

ABJIACTCA HCOIIPCACIICHHBIM

( .
. MEHSIET KJIacC MePEMEHHOM 0 YMOJIYAHHUIO
67.I1apamerp firstprivate

[Tapamerp firstprivate

o IMO3BOJIICT CO3AaTh JIOKAJIIbHBIC IICPCMCHHBIC ITOTOKOB, KOTOPLIC IICPC

HCIIOJIB30BAHNCM MHUIUAJIU3UPYIOTCA 3HAYCHUAMUN NCXOOHBIX IICPCMCHHBIX

f'

o ONIpCACIISICT CIIMCOK IIEPEMCHHLBIX, KOTOPLIC 6yI[YT JJOKAJIbHBIMH OJIA
Ka>Xa0ro II0TOKa, IICPCMCHHBIC CO3Ja0OTCA B MOMCHT (I)OpMI/IpOBaHI/Iﬂ
IIOTOKOB Hapanneanoﬁ 06J'IaCTI/I; HaYaJIbHOC 3HAYCHHEC ITCPEMCHHBIX

ABIACTCA HCOIIPCACIICHHBIM

f'
. onpeaensieT CIUCOK NePEMEHHbBIX, KOTOpbIE OyIyT OOIIMMU AJI BCEX
MOTOKOB NapaJuieIbHONU 00J1aCTH; MPaBUILHOCTh UCIIOIb30BAHUS TaAKMX

IICPCMCHHBIX OOJIZKHA oOecrneynBaThCs nporpamMmunucTOM

68.[1apameTp lastprivate



[TapameTp lastprivate

. IMO3BOJIACT CO34aTh JIOKAJIBHBIC IICPCMCHHBIC IIOTOKOB, KOTOPBIC IICPCO

HCIIOJIB30BAHNCM MHUIIUAJIN3UPYIOTCA 3HAYCHUAMUN UCXOOHBIX IICPCMCHHBIX

f

. OIpe/IeIsAeT CIIUCOK IEPEMEHHBIX, KOTOPBIE OYYT JTOKAJIBHBIMU JISI
KaXKJ0T0 MOTOKA; IEPEMEHHBIE CO3/Ial0TCS B MOMEHT (DOPMHUPOBAHHUS
IOTOKOB MapajuieabHON 00JaCcTH; HaYaJIbHOE 3HAUE€HNE TIEPEMEHHBIX

ABJIACTCA HCOIIPCACIICHHBIM

{ < o o
. nepeaacT 3HA4YCHUC IIPUBATHON IICPCMCHHOH, IIOCUNTAHHON Ha

MoCJIeTHEN UTEPAIMK B II100aJIbHYI0 IEPEMEHHYIO
69.[1apameTp private

[TapameTtp private

. IMO3BOJIACT CO31aTh JIOKAJIbHBIC IICPCMCHHBIC IIOTOKOB, KOTOPLIC IICPCI

HCIIOJIBb30BAHUCM MHUIMUAJIU3HUPYIOTCA 3HAYCHHUAMU NCXOAHBIX IICPEMCHHBIX

f

. OTIpe/IeIIsieT CIUCOK MIEPEMEHHBIX, KOTOPBIE OYIYT JOKAIBbHBIMU JISI
Ka)XJIOTO IOTOKA; IEPEMEHHBIE CO3Al0TCA B MOMEHT (DOPMHUPOBAHHUS
NOTOKOB MapasuieabHON 00JacTH; HaYaJIbHOE 3HAUE€HUE IEPEMEHHBIX

SABJIACTCS HECOIIPCACIICHHBIM

f
. OTIpeJIeNSIeT CIUCOK MEPEMEHHBIX, KOTOPBIE OyIyT OOIITUMU AJI BCEX
MMOTOKOB MapaJijieIbHON 00J1aCTH; MPABUIBLHOCTD UCIIOJIB30BaHUS TAKUX

MEPEMEHHBIX JOJDKHA 00€CTIeYBaThHCS MPOTPAMMHICTOM
70.ITapametp shared

[TapameTtp shared

o ITO3BOJIACT CO3AaTh JTOKAJIbHBIC IICPEMCEHHBIC IIOTOKOB, KOTOPLIC IICPEa

HCIIOJBb30BAHUCM MHUIMUAJIU3UPYIOTCA 3HAYCHHUAMU UCXOAHBIX IICPEMCHHBIX



. OIIpCACIISICT CIIMCOK IIEPEMCHHEBIX, KOTOPLIC 6y,Z[YT JJOKAJIbHBIMH IJIA
Ka>Xa0ro I10TOKa, IICPCMCHHBIC CO3JAa0OTCA B MOMCHT (bOpMHpOBaHI/ISI
IIOTOKOB HapaHHGHBHOﬁ O6J'IaCTI/I; Ha4YaJIbHOC 3HAYCHUC IICPCMCHHBIX

ABJIACTCA HCOIIPCACIICHHBIM

r'
. ONpeaeNnsieT CIUCOK NEPEMEHHBIX, KOTOPbIE Oy1yT OOLIMMU I BCEX
IIOTOKOB NapajuieIbHON 00JaCTH; MPaBUIBHOCTh HUCIIOIb30BaHUSI TAKMX

NIEPEMEHHBIX J0DKHA 00eCIIeYrBaThCS POTPAMMUICTOM
71.ITapamerp THREADPRIVATE

[Tapamerp THREADPRIVATE

. ITO3BOJIACT CO34aTh JIOKAJIBHBIC IICPCMCHHBIC IIOTOKOB, KOTOPLIC IICPCO

HCIIOJb30BAHUCM MHUIMUAJIU3HUPYIOTCA 3HAYCHHUAMU NCXOAHBIX IICPEMCHHBIX

r'

. ONpeaeNsieT CIUCOK NEPEMEHHBIX, KOTOPbIE OYIyT JIOKaJbHBIMU JJIs1
Ka)XJIOTO TIOTOKA; IEPEMEHHbBIE CO3AI0TCA B MOMEHT (DOPMUPOBAHUS
OTOKOB MapasuieIbHON 00JacTH; HaYaJIbHOE 3HAUE€HNE TIEPEMEHHBIX

SABJIACTCSI HCOIIPCACIICHHBIM

{ .
. COXPaHSIOT MI00ATBHYIO 001aCTh BUAMMOCTH BHYTPH KaXXJ0M HUTU
71.I1epBoii Bei3biBacMoil Ppynkiueit MPI nomkHa ObITh GyHKIINSA:

[TepBoit BeI3piBacMoil pynkimeir MPI nomkHa ObITh GyHKIIHS:

. ' int MPI_Comm_size ( MP1_Comm comm, int *size
. “ int MPI_Finalize (void)

. ' int MPL_Init ( int *agrc, char ***argv )
72.Ilepenaya coobmennii B MPI

[Tepenaua coobmenuii B MPI



L AJIA I1apaMeTpa Source MOXKeET OBITH YKa3aHO 3HAYCHHUC

MPI_ANY_SOURCE

OTIIpaBJIsIEMOE COOOIIIEHUE OIpeIeIeTCs uepe3 ykazaHue 0J0Ka MmaMsaTh
(6ygpepa), B XOTOPOM 3TO cOOOIIEHNE pactoyiaraetcs. Mcnonmszyemast st
ykaszanus 0ydepa tpuazga (buf, count, type) Bxoaut B coctaB mapaMeTpoB

MpaKTUYECKU BeeX (DYHKLMM repeadyn JaHHbIX,

IIPOLIECCHI, MEXKAY KOTOPBIMU BBIIIOIHACTCA I€peaada JaHHbIX,
0053aTeNbHO JOJKHBI IPUHAJIEKATH KOMMYHHUKATOPY, YKa3bIBAEMOMY B

¢ynkuuun MPI1_Send,

: napameTp tag ucnosb3yercs TOJIbKO MPU HEOOXOAUMOCTH PA3TUYCHUS

IepcaaBacMbIX COO6IH€HI/H>’I, B IIPOTHUBHOM CJIy4aC B KAQUCCTBC 3HAUCHUA

napameTpa MOXKET ObITh UCIIOJIb30BAaHO MPOU3BOIBHOE 11€7I0€ YHCIIO
73.Ilox mapamnensHO# mporpamMmMoit B pamkax MPI nonumaercs

[Tox mapaiutenbHOM iporpamMmon B pamkax MPI nmonumaercs

. ' BuBOX PE3yIbTATOB BBHIMOJIHEHUS TPOTPAMMBI Ha TIPUHTED
-
. paborta B UnTepHeTe

« ' ucxommbIi IIPOTPAMMHBINA KOJT pa3pabaThiBaeTCs HA alTOPUTMUYECKHAX
s3pikax C wm Fortran ¢ ncnons3oBannem oudanorekun MPImporeccsr
MOTYT BBITIOJTHATHCS] HA Pa3HBIX MPOIECCOPAX; BMECTE C ATUM, Ha OJHOM

IPOLIECCOPE MOTYT PacoJlaraTbCsl HECKOJIBKO IPOLIECCOB

-
. KOJIMYCCTBO IMMPOUCCCOB U YHUCJIO UCIIOJIB3YCMBIX IIPOLECCOPOB

ONPENEISAECTCS B MOMEHT 3aIlyCKa IMapaJuIeIbHON IPOTPAMMBI CPEACTBAMHU

cpenpl ucnonaenuss MPI nmporpamm
74.11on napamienbHOU nporpammoil B pamkax MPI nonumaercs

[Tox mapaiutensHOM TporpamMon B pamkax MPI nmonumaercs



. BBIBOJI PE3YJIbTATOB BBIMOJIIHEHHUS TIPOTPAMMBI Ha IIPHHTEP
. pabota B HTepHeTE
. BCE MPOIIECCHI IPOTPAaMMBI ITOCIEI0BATEIHFHO IEPEHYMEPOBAHBI

. HOMED Mpoliecca UMEHYETCA PaHroM Ipoliecca
75.ITon mapamienbHOU nporpammoii B pamkax MPI noHumaercs

[Tox mapamnenbHOM nporpammMont B pamkax MPI nmonumaercs

. BBIBOJ] PE3yJIbTATOB BBHIITOJHEHUS ITPOrpaMMbI Ha IPUHTED
. paborta B UHTEepHEeTE
. MHO>KECTBO OJJHOBPEMEHHO BBITIONHSIEMBIX TPOIIECCOB

. ITPOLIECCHI MOTYT BBITIOJIHATHCS HA PA3HBIX MPOLIECCOPAX; BMECTE C ITHUM,

Ha OJTHOM IIPOLIECCOPE MOT'YT PACIOJIaraThCsi HECKOIBKO IIPOLIECCOB
76.I1lonoxxutenbHble cTOpOoHBI TexHonorun OpenMP

[TonoxwurenbHble CTOPOHBI TeXHONOTMA OpenMP

« ' MPI nossomster CYILLIECTBEHHO CHU3UTh CII0)KHOCTh Pa3padOTKu

napaiyIeIbHBIX IPOTPAMM 32 CUET UCTIOIH30BaHUS OOIIEH MaMsITH

-
. MPI no3BosI€T CYIIECTBEHHO CHU3UTH OCTPOTY MPOOIEMbI
IIEPEHOCUMOCTH TapaJUIEIIbHBIX ITPOTPAMM MEXKIY Pa3HbIMHU

KOMIIBIOTCPHBIMHU CUCTCMAMM.

" MPI COJICHCTBYET MOBBILLIEHUIO 3PPEKTUBHOCTH MapaiieIbHbIX

BBIYMCJICHUH - MPAKTHYCCKU JJIS1 KAXKA0Ir0o THUIla BEIYMCIUTCIBHBIX CUCTEM

CYIIECTBYIOT peanu3anuu 6udimorex MPI.

" MPI YMEHBIIAET CII0KHOCTh Pa3padO0TKHU NapajyieNIbHbIX MPOTPaMM:

7’7 IlonoxutenbHble CTOPOHBI TexHONOrM OpenMP



. paboTa B Opayzepe

. Mo3TarHoe (MHKPEMEHTAILHOE) paclapaieINBaHue
. €IMHCTBEHHOCTH pa3pabaThIiBaeMOro Koja

. 3¢ (PEeKTUBHOCTH

. HEPEHOCUMOCTh
78.IloHATHE KOMMYHUKATOPOB...

[loHATHE KOMMYHHKATOPOB...

-
o HUCIIOJB3YCTCA AJIA CBA3HW MCKAY HCCKOJIbBKMMU ITIOTOKAMHA

o : HUCIIOJB3YCTCA OJIA CBA3HW MCKAY ABYMS ITOTOKaMHU

B X0A4€ BBIUMCJICHUIN MOT'YT CO3JaBaTbCA HOBBIC U YAAIATHCA

CYIICCTBYIOIIINC KOMMYHHUKATOPBHBI.

-

OJIMH U TOT K€ MMPOICCC MOKCT IPUHAJIC)KATh PA3HBIM

KOMMYHHKATOpam
79.1loHATHE KOMMYHHUKATOPOB...

[loHATHE KOMMYHHKATOPOB...

-
o HCIIOJB3YCTCA OJIA CBA3HW MCKAY HCCKOJIbBKMMHU ITIOTOKaMH

o a HUCIIOJIB3YCTCA AJIA CBA3HW MCKAY ABYMS ITOTOKaMHU

-
° IMapHBIC OIICpalny Iepeaadn JaHHbIX BBIITOJIHAIOTCA AJIA ITPpOICCCOB,

MMpUHAJIC)KAINNX OJHOMY U TOMY K€ KOMMYHHKATOPyY

-
o KOJIJICKTUBHLIC OIICPpAlH IIPUMCEHAIOTCSA OAHOBPEMCHHO JIA BCCX

IPOLIECCOB KOMMYHHUKATOpa
80.IToHsiTHE KOMMYHHUKATOPOB...

[ToHsITHE KOMMYHUKATOPOB...



. HCIIOJB3YECTCA IJId CBA3HU MEKAY HCCKOJIBKUMHU ITOTOKaAMHU

° HUCIIOJB3YCTCA OJIA CBA3W MCKAY ABYMS ITOTOKaMU

[ o
° BCC UMCIOINHMCCA B ITAPAJUICIIBHOU ITPpOrpamMmMe IMpoucCChbl BXOJAT B

COCTaB CO3/1aBa€MOT0 MO YMOJIYAHUIO KOMMYHUKATOpa C
uaeHtupukaropom MPI COMM_WORLD

-
. IIpu H606XOI[I/IMOCTI/I nepcaadn JaHHbIX MCKAY IPOLHCCCaMU U3 PA3HBIX

rpymn HEOOXOIMMO CO3/1aBaTh TI00ATbHBIN KOMMYHUKATOD

(intercommunicator)
81.IloHsATHE KOMMYHHKATOPOB...

[loHATHE KOMMYHHUKATOPOB...

-

o HUCIIOJB3YCTCA OJIA CBA3HW MCKAY HCCKOJIBKMMU ITIOTOKaMM
-

o HUCIIOJB3YCTCA OJIA CBA3HW MCKAY ABYMS ITOTOKaMHU

« ' cneumanbro cosnaBaeMblit CITyKEOHBIN 00BEKT, O0BEAUHSIONTUN B
CBOEM COCTaBE TPYIITY IMPOLIECCOB U P AOMOJHUTEIBHBIX apaMeTPOB

(konmexcm)

-

yKa3aHHUE UCIO0JIb3YEMOTO0 KOMMYHUKATOpa SABJISIETCA 00s3aTEIBHBIM IS

onepauuii nepenayn JanHbix B MPI
82.IToTok 310

IloTok 31O

o COBOKYITHOCTB ITPOTrpaMMHO-aIIIapaTHbIX CPCACTB, CIIOCOOHBIX

BBIITOJIHATH IIOTOK KOMaH/

{ o
° MMOCJICAOBATCIIbHOCTD MHCTPYKIUH, BBITIOJHACMBBIX BbIYHCIINTCIBHBIM

SPOM B paMKax Tpoiiecca

T
. nporpamma Ha si3bike CU1U



. CUCTEMHBIN OJIOK
83.IlpeumymiecTBa Knacrepa:
[IpenmyiecTBa Kiacrepa:

-

MOTYT OBITH 00pa30BaHbI HA 0a3e yKe CYIIECTBYIOIIHNX y MOTpeOuTeNnen
OTZIETHLHBIX KOMITBIOTEPOB, JTUOO KE€ CKOHCTPYHUPOBAHBI U3 THITOBBIX

KOMIIBIOTCPHBIX 3JICMCHTOB,

B o
. IMOBBINICHUC BBIYHUCIINTCIIPHON MOIITHOCTHU OTACIBHBIX ITPOICCCOPOB

IMO3BOJICT CTPOUTD KIIACTCPBI U3 CPABHUTCIIBHO HEOOIBIIOT0 KOJIMYECTBA

otnenbHbIX KoMibioTepoB (lowly parallel processing),

-

AJI TIapalJICIIbHOTO BBIIIOJIHCHUA B aJITOPUTMAX AOCTATOYHO BBIJACIIATD

TOJIbKO KPYITHbIC HE3aBUCUMBbIC YacTH pacueToB (coarse granularity).

[ o
OpraHmauI/m B3aUMOJACUCTBUA BbIYUCIUTCIIbHBIX Y3JI0B KJIACTCpa IIPpU

IIoMoIIy Icpcaadun COO6H1€HPII>1 0OBIYHO IIPUBOAUT K 3HAYUTCIIbHBIM

BPEMEHHBIM 3aJIepyKKaM,
84.ITpuem coobmienuiiB MPI

YKaXUTe NMPaBUIbHBIE CYXKICHUS

e ' s napameTpa tag MOKeT OBITh YKa3aHO 3HAYCHUE

MPI_ANY_SOURCE

-
. Bbydep namatu noskeH ObITh JOCTATOYHBIM ISl IpUEeMa COOOILEHNs, a
THUI 3JIEMEHTOB [IE€PE1aBaEMOT0 ¥ MPUHUMAEMOTO COOOIIEHNUS JOKHbI

COBMAJIaTh; IPU HEXBATKE MaMSITH YacTh COOOIIEHHs OyIeT MOTepsiHA U B

KoJie 3aBepiieHus PyHkuu OyAeT 3aukcrupoBaHa omuoOKa mepernoTHeHus,

-
. [Ipu HEOOXOIMMOCTHU IpHeMa COOOILEHUS OT JIF0OOro IMpoliecca-

OTIIpaBUTEIIA Ul TapaMeTpa SOUrCe MOKET ObITh YKa3aHO

snauenue MPI_ANY_SOURCE,



. B [Ipu HEOOXOIUMOCTH MpUEeMa COOOIIEHUSI C JIFOOBIM TETOM JIJIs

napametpa tag moxxet ObITh ykazaHo 3Hauenne MP1_ANY_TAG
85.I1pumep 3anucu qupekTuB B TexHOJ0oruu OpenMP
[Tpumep 3anucu aAupeKkTUB B TexHoJaorun OpenMP
. ' inti=omp_get thread num();
« ' printf("Hello from thread %d\n", i);
. #pragma omp parallel private(beta,pi)

. #pragma omp parallel default(shared)
86.I[1pumep 3anucu AupekTUB B TexHosoruu OpenMP
[Ipumep 3anucu qupekTuB B TexHonoruu OpenMP

r
-}
« ' Hello from thread 0

. #pragma omp parallel private(beta,pi)

. #pragma omp parallel default(shared) private(beta,pi)
87.Ilpumep 3anucu AupekTuB B TexHojgorun OpenMP

[Ipumep 3anucu qupekTuB B TexHoioruu OpenMP

. H &pragma omp parallel private(beta,pi)
« ' inti=omp_get thread_num();
B

. #pragma omp parallel default(shared)

. #pragma omp parallel default(shared) private(beta,pi)

[188.pumep 3anucu aupekTuB B TexHomgoruu OpenMP



[Tpumep 3anucu 1UpeKTUB B TexHosorun OpenMP

« ' h=1.0/(double) n;
. sum = 0.0;
. #pragma omp parallel default (none) private (i,x) shared (n,h,sum)

. #pragma omp parallel default(shared) private(beta,pi)
89.I1pumep 3anucu AupeKkTUB B TexHojgorun OpenMP

[Ipumep 3anucu qupekTuB B TexHonoruu OpenMP

-

. intid = omp_get_thread num();
« ' intnumt = omp_get_num_threads();
. | #pragma omp critical

r

. #pragma omp parallel default (none) private (i,x) shared (n,h,sum)
90.ITpumep 3anucu AUpeKTUB B TexHoJgorun OpenMP
[Tpumep 3anucu aupekTuB B TexHojoruu OpenMP

« ' pi=h*sum;

. printf("pi is approximately %.16f", pi);

. #pragma omp parallel default(shared)

. #pragma omp critical
91.I1pumep 3anucu AMPeKTUB B TexHoJaorun OpenMP

[Tpumep 3anucu qupekTuB B TexHosnoruu OpenMP

« ' #include

« ' #include



. #pragma omp parallel private(beta,pi)

.l #pragma omp parallel
92 Ilpumep 3anucu TupeKkTUB B TexHOoJorun OpenMP
[Ipumep 3anucu qupekTuB B TexHonoruu OpenMP

« ' #include

. int main()
. #pragma omp parallel private(beta,pi)

. #pragma omp parallel default(shared)
93.IIpumep 3anucu AUPEeKTUB B TexHoJgorun OpenMP

[Ipumep 3anmcu qupekTuB B TexHonorun OpenMP

. &pragma omp parallel private(beta,pi)
. ' inti=omp_get thread num();

. #pragma omp parallel default(shared)
94 Ilpumep 3anucu TUpeKTHB B TexHOJ0oruu OpenMP
[Ipumep 3anucu qupekTuB B TexHoiorun OpenMP
.}

. Hello from thread 0

. ' #pragma omp parallel default(shared) private(beta,pi)
95.I1pumep 3anucu AUPeKTUB B TexHOoJorun OpenMP

[Tpumep 3anucu qupekTuB B TexHonoruu OpenMP



. &pragma omp parallel private(beta,pi)

. "pragma omp parallel private(beta,pi)

. @pragma omp parallel default(shared)

. #pragma omp parallel default(shared) private(beta,pi)
96.I[1pumep 3anucu AUpeKTUB B TexHoJdorun OpenMP
[Ipumep 3anucu qupekTuB B TexHonorun OpenMP

« ' for(i=id+1;i<=n; isi+numt)

« ' x=h*((double)i - 0.5);

. #pragma omp parallel default(shared)

. #pragma omp critical
97.Ilpumep 3anucu AMPeKTUB B TexHoJorun OpenMP

[Ipumep 3anucu qupekTuB B TexHonoruu OpenMP

« ° #include
. ' intmain()

. ' #pragma omp parallel default(shared)
98.I1pumep 3anucu AUpeKkTUB B TexHosoruu OpenMP

[Ipumep 3anucu qupekTuB B TexHonorun OpenMP

. int i = omp_get_thread_num();
. ' printf("Hello from thread %d\n", i);

. #pragma omp parallel private(beta,pi)

99.I1pumep 3anucu AMPeKTUB B TexHoJorun OpenMP



[Ipumep 3anucu qupekTuB B TexHonorun OpenMP

« ' #include
« ' #include

. ' #pragma omp parallel private(beta,pi)
100.[Tpumep 3anucu AupekTuB B TexHosorun OpenMP

[Ipumep 3anucu qupekTuB B TexHonorun OpenMP

. &pragma omp parallel private(beta,pi)
. #pragma omp parallel private(beta,pi)
. #pragma omp parallel default(shared)

. #pragma omp parallel default(shared) private(beta,pi)
101.[TpunHuIBl OpraHu3anuu napaensmMa B TexHosoruu OpenMP

K npuniumny oTHocuTCS

° L I[ICYaTh PC3YyJIbTATOB BLIIIOJHCHUS IIPOrpaMMBI Ha ITPUHTCPC

paborta B UnTepHeTe

a IIPY BBIMOJIHEHUH OOBIYHOTO KOJIa (BHE MapaJlJIeIbHBIX 00JIacTei)

Mporpamma UCHOJIHAETCS OAHUM NOTOKOM (master thread)

-

'

P TIOSIBJICHUM TUPEKTUBHI #parallel mpoucxoaut co3manue "KoMaHIb!'

(team) NOTOKOB )11 MAPAILIETLHOIO BBIMOIHEHUS BEIUUCICHU I

« ' nocne BBIXOJ1a U3 00JIacTU IeUCTBUS qupeKTUBHI #parallel mpoucxoaut

CHUHXpOHHU3alUs, BCC IIOTOKHU, KPOME master, YHHUYTOXKAIOTCSA

NPOAOJIKAETCS TIOCTIEA0BATEIHHOE BHIMTOIHEHNE KOAA (0 0OUepEeTHOTO
MOSIBJICHUS TUPEKTUBHI #parallel mapannenusm gobaBusercs

HHKPCMCHTAJIbHO



102.1TpoGaeMbl ¢ UCTIOJIH30BAHUEM EIMHOMN 00IIEeH MaMsTH ...

[TpoGneMbl ¢ UCTIOIB30BAHUEM €IMHOM O0IIel MaMsITH MYJIbTUIIPOIIECCOpa:

o JOCTYTI C pa3HBIX MPOIECCOPOB K OOIIMM JaHHBIM U 00€CIICUCHHE, B
ATOM CBSI3U, OTHO3HAYHOCTH (KOTE€PEHTHOCTH) COJICPKUMOTO Pa3HBIX
)11 ()

(cache coherence problem),

. L HCO6XOI[I/IMOCTI> CUHXPOHU3AIINHN BSaHMOHCﬁCTBHH OJHOBPCMCHHO

BBIITOJIHACMBIX IIOTOKOB KOMaH/I

. | He oBecreunBaeTcs OXHOPOAHBII ZOCTYII K TAMSTH
103.Pacnpenenennas nepapxuieckas 6a3a JaHHBIX, ...

PacnpeneneHHaﬁ HCPAPXUICCKAA 0aza JdaHHBIX, COACPIKalIasa I/IH(l)OpMaHI/II-O 00
HMCHax CCPBCPOB I/IHTepHCTa " ITO3BOJIATOIIAA 110 MMCHH CUCTCMBbI OIIPEACIINTD €C

IP-anpec.

. " DNS
. OHGpaLII/IOHHaSI CMCTEMA
. rapcep

. Domain Name Service
104.pexxumsbl iepenadn JTaHHBIX

PEKHUMEI ICPpCaavn JaHHBIX MOTYT OBITH CJICAYONIMMHA

. [TapannenbHbIA
. Bbydepuzosannsiii (Buffered)
. Pexxum nepenaun no roroBHocTH (Ready)

. Cunxponnsiii (Synchronous)



105.CepBuc cetu HTEepHET, TO3BOJISIONTUHN MTOTY4YaTh JOCTYM K ...

Cepsuc cetn UHTEpHET, MO3BOJIAIOIIMI ITOTyYaTh AOCTYI K MacCUBam

uH(pOopMaIuK, pa3MEIICHHBIM B II100aIbHOM ceTu

< owww
. htp
« ' TCPNIP

P
106.CereBas omnepaiioHHass CUCTEMa - OTIEPAI[IOHHA ...

CerteBas OIICpanMOHHasA CUCTEMaA - OIICPAIHMOHHAs CUCTCMA, O6€CH€‘-II/IBaIOIHa$I

. MIPOCMOTP (PUIBMOB

. .
. (aiiin-cepBepHyIO TEXHOJIOTHIO

{ .
. 00paboTKy, XpaHEHHUE U TiepeAady JaHHbIX B MHPOPMAIITMOHHOMN CEeTH
107.Crioco0sI peanm3arus mapajiean3iMa

Cnoco0bl peanu3anys napauienn3Ma

. SQL-cepgep
. napcep
. ' sSIMD

. ' MIMD
108.CtpykTypa napamieabHON NporpaMmMbl, pa3paboTaHHas C ...

CrtpykTypa napauielIbHOM MporpamMmsl, pa3paboTaHHas ¢ ucroiab3oBanueM MPI,

JIOJKHA UMETH CIIENYFOIIUNA BU/:



. © #include "mpi.h"

int main (int argc, char *argv[] ) {

<mporpaMMHbIi KoJ11 6e3 ucnoabzoBanuss MPI pynkuuii> MPI_Init ( &agrc,
&argv );

<mporpaMMHBII KoJI ¢ ucnojas3oBanueM MPI ¢ynkuuit > MPI_ Finalize();
<mporpaMMHBbIH Ko 6e3 ucnoias3zoBanus MPI ¢ynkuuit > return 0;

¥

. © #include "mpi.h"

int main (int argc, char *argv[] ) {
<mporpaMMHbIN koA 0e3 ucnosb3oBanust MPI pyHkunii><nporpamMMHbIi
ko ¢ ucnoiabzoBanueMm MPI pynkiuit > MPI_ Finalize();

<mporpaMMHbIN koj 0e3 ucnoas3oBanus MPI ¢pynkuuii > return 0;

¥

. © #include "mpi.h"

int main ( int argc, char *argv([] ) {
<mporpaMMHbIi koA 0e3 ucnoas3oBanuss MPI ¢pynkuuii> MPI ( &agrec,
&argv );

<mporpaMMHbIH kKo ¢ ucnois3oBanneMm MPI pynkiuit > MPI_ Finalize();

<mporpaMMHbIi koj 0e3 ucnons3oBanus MPI ¢pynkuuii > return 0;

¥

109.CynepkoMmbroTep 3TO

CynepkoMnbrOTED 3TO

. BBIYUCIIUTEIbHAS CUCTEMA, 00JIaarolias mpeaeibHbIMU
XapaKTEPUCTUKAMHU IO TTPOU3BOAUTEIIBHOCTH CPEJIM UMEIOIIUXCS B KaXK 1IN

KOHerTHBII\/’I MOMCHT BPEMCHH KOMIIBIOTCPHBIX CUCTCM

{ .
. CUCTEMHBII OJIOK

. cTpuMep



. napcep

110.Tums! nasasix B MPI

Tune! nagaeix B MPI

OTCYTCTBYCT IOHATHC TUIIOB JAHHBIX

. L HCIIOJIB3YCTCA IOHATUC TUIIOB JaHHBIX TOJBKO U3 aJITOPUTMHYCCKOTO

si3pika C

-

MIPY BHITIOJTHEHUH ONEepaluii epeaayu cOOOIEHUM TSl yKa3aHuUsI
nepeaBaeMbIX WU MOJTy4aeMbIX JaHHBIX B GyHKIHAX MPI HeoO6xoamumo

YKa3bIBaATh THUII IICPCCBLIIACMBIX JaHHBIX.

-

B MPI umeroTcst BO3MOXKHOCTH JIJIsI CO3JIaHHSI HOBBIX NPOU3BOOHBIX
Muno8 0arHwvlx Jjisl 00J1Iee TOYHOTO U KPATKOTO OMUCAHUSI COJIEPKUMOTO

MepechlIaeMbIX COOOIIECHUN
111.Twumne! nanasrx B MPI

Twune! nagaeIx B MPI

-

OTCYTCTBYCT IMOHATHUC TUIIOB JaAHHBIX

° = HUCIIOJIB3YCTCA IMOHATHC TUIIOB JAHHBIX TOJIBKO U3 aJITOPUTMHUYICCKOI'O

s3pika C

r . .
MIPU BHITIOJTHEHUH ONepaluii nepeaayu cOOOIEeHUM ISl yKa3aHuUsl

nepenaBaeMbIX WIH MOJTyYaeMbIX JaHHbIX B pyHKkIusax MPI Heo6xoaumo

YKa3bIBaTh THUII IICPCCHIIIACMBIX JaHHBIX.

|— .
. MPI conepxut 60b11101 HAOOP 6A306bIX MUNOE OAHHBIX, BO MHOTOM

COBITAJAOMUX C TUIIAMH JAHHBIX B aJITOPUTMHYCCKHX A3bIKaX C u Fortran.

MIkana OlICHUBaAHUA PE3YJIbTATOB TECTUPOBAHUS: B COOTBETCTBUH C

JEHUCTBYIONEH B YHUBEPCUTETE OaUTbHO-PEUTHHTOBON CHUCTEMOM OIlEHUBAaHUE



pe3yabTaTOB MPOMEXKYTOUYHOM aTTecTaliuud OOydYaroIIMXCsl OCYIIECTBISIETCS B
pamkax 100-0anibpHOM HIKaIbl, IPH 3TOM MaKCUMaIbHBIN 0asll MO MPOMEXKYTOUHON
aTTecTalluy 00y4aroIIuXcs M0 O4YHOM (hopMe 00yueHHs cocTaBisieT 36 O6amioB, 1o
OYHO-3209HOM W 3a04yHOW (opmam oOydenuss — 60 OamioB (yCTaHOBIICHO

nojoxxenuem I1 02.016).

Obwmin 6ann NO NPOMENKYTOYHOM aTTecTauum cymmupyetca ¢ bannamm,
Nosy4eHHbIMMU 0ByYaOLWMMCA MO pe3y/ibTaTaM TEKYLLEro KOHTPO/1A YCNeBAaeMOoCTH
B TEYEHME CEMECTPA; CyMMma 6annos nepeBoAMTCs B OLLEHKY NO AUXOTOMUYECKOM
WwKane (ans 3ayeta) MAM B OUEHKY NO 5-6annbHOM WKane (gnA sKksameHa)

cneayrowmnm obpasom:

CooTtBeTtctBue 100-6a11bHON M ANXOTOMUYECKON LLIKAN

Cymma 6annog no 100-6arnvnou wixane | Oyenka no OUXOMOMUYECKOU WIKATLe

100-50 3a4YTEHO

49 u MmeHee HE 3aUTEHO

Cootsetcteme 100-6annbHOM U 5-6annbHOM WKan

Cymma 6annos no 100-b6annvrot wikae Oyenka no 5-6annvHou wxane
100-85 OTJINYHO
84-70 XOPOIIIO
69-50 YAOBJIECTBOPUTEIBLHO
49 u meHee HEYJIOBJIETBOPUTEIBHO

Kpumepuu ouyenusanus pe3yiomamos mecmuposanus:
Kaxkgbplt Bonpoc (3agaHue) B TectoBoM ¢opme OueHMBaeTca Mo

,D,MXOTOMVI‘-IGCKOVI LWKane: BbINONHEeHOo — 2 6anna, He BbiNnosHeHO — 0 6annos..






