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1 OLEHOYHbIE CPEACTBA ANA TEKYLLETrO KOHTPO/IA YCMEBAEMOCTHU

1.1 BOIPOCHI f1/11 COBECEJOBAHUA

Paznen (Tema) AUCHUILIMHBI
«BBeneHne TUCITUTIIMHY»

[TonsiTue mapamienbHBIX CUCTEM 00paboTKK HHGOPMAITUU
[Tepeuncnure OCHOBHBIE LIEIN IPUMEHEHUSI CUCTEM.
[lepeuncnure ycaoBus peanus3alu CUCTEM.

OnuimTe BO3MOKHBIC CTPYKTYPbI CUCTCM.

1
2
3
4
5. Knaccudukarus cuctem ¢ nmapajuieibHONH 00paboTKOM
6. Kitaccudukanust BEBIMUCIUTEIBHBIX CHCTEM 110 DIHHY.
7. MHOTOIIPOIIECCOPHBIC BHIYUCITUTEIIBHBIC CUCTEMBI.

8. MHOrOoMaIMHHbIE BEIYUCTUTEIHHBIC CHCTEMBI.

9. Tumbl mapaaIenbHBIX apXUTEKTYP.

10.00MeH mTaHHBIMU MEXTY dJIEMEHTAMU BBIYHUCIUTEIBHON CHUCTEMBI.

Paznen (Tema) TUCHUTUIMHBI

«O11eHKa KauecTBa padOoThl NapayIeIbHON BEIYUCIUTEIbHON CUCTEMBL.)»
11.TpeOGyeMble CBOMCTBA CUCTEM C MapajieibHOM 00paboTKON nH(pOopMaIu
12.mporpammMHOe 0OecriedeHNE BEIUUCITUTEHHBIX CUCTEM
13.0OxapakTepu3yiiTe OCHOBHBIC THIIBI TPOTPAMMHBIX TTPOTYKTOB
14 TTonsatue nmpou3BOIUTEIBHOCTH CUCTEMBbI
15.T1onsiTHe 3 (HEKTUBHOCTU CUCTEMBI
16.11epBrIii 3akoH AMaana
17.Btopoii 3akoH AMaana
18.Tperuii 3akoH Amaana

19.3akon 'ycradcona -bapcuca



20.0Omnenka 3¢ HeKTUBHOCTH pabOTHI paclpeIeIEHHBIX CUCTEM

Paznen (Tema) TUCHUTIUTMHBI
«Croco0bI mapajuIeIbHOTO IMTPOrPaMMHUPOBAHHMS Ha SI3bIKaX BHICOKOTO YPOBHS

21.1lonsiTHE ¥  Ha3HAUEHHUE MPOMEXKYTOUHOTO CJIOS MPOrPaMMHOTO
oOecrnieueHus pactpeeIeHHbIX BRIYUCICHUN

22.Kaky1o OCHOBHYIO 3ajjauy pellaeT MPe3eHTAlMOHHbBIN CION MPUKIIaJHOTO
MPOTPaMMHOT0 oOecriedeHus?

23.laiiTe onpeiesieHue OHATUSAM «KIHEHT» U «CEPBEPH.

24 xoH(pUTYpaIuU «TOHKUID U «TOJCTHIA» KIUEHT.

25.IlosicHUTe TPUHIUIHAIBHOE OTIWYHE KOHPUTYpalHuid «TOHKUI» H
«TOJICTBII KITUEHT.

26.KaxoBbl uX MpenMyIIiecTBa U HEAOCTATKU?

27 .Ilapannenus3m Ha ypOBHE KOMaH]I

28.[Tapamienusm Ha YPOBHE JIaHHBIX

29.1Tapamrenu3m Ha ypoBHE 3a71a4

30.Crioco0bI 3anucy napaijieIbHBIX TPOTPaMM

Paznen (Tema) TUCHUTUIMHBI
TexHonorus napamienabHoro nporpaMmmupoBanud “Open Multi-Processing”

31.HazHaueHue TeXHOJIOTHUU

32.Ctparerus moaxojia

33.0nummre MoIeNh MapajuiebHON porpaMmbl B cpeae OpenMP

34.Kak opopmisitorest qupektussl OpenMP?

35.0nummTe mporecc KOMIIIAINA U 3aITycKa TPOrpaMMbl, HCTIOIb3YIOMIEH
TEXHOJIOTHIO pacnapaienuBanus OpenMP

36.11apamienbHbie U MOCae0BaTEIbHBIC 00JIACTH

37.Co3nanue napayiebHBIX CEKITUN



38.JlupexTuBa single
39.JlupexTrBa master

40.CuHXpOHM3AIUS BETBEH

Paznen (Tema) TUCIUIUTHMHBI
Crannapt unrepgeiica oomena nanubiMu “Message Passing Interface”

41.Pacnpenenennas oopaboTka nH(OpMAaIIUU Ha OCHOBE TEXHOJIOTHI 0OMeHa
COOOIICHUSIMU

42.Texunonorust MPI

43.Croco0bl Iepeiavun COOOIIeHUN

44 .Bo3nukHoBeHUE cTtanaapra MPI

45.Pa3Burue crangapra MPI

46.1TpoGnemMHbBIC CUTYyaIlluU

47.bubmuoreka MPI

48.KoMnusius 1 3amycK mporpaMMbl

49.TIpon3BOoIHBIE TUIBI JAHHBIX U TIEpeIada YITaKOBAaHHBIX JaHHBIX

50.1Ipo6sieMbl UCTIOJIB30BAHUS PA3TMYHBIX THIIOB JJAHHBIX

Kpurepun ouenku:

- MPOJIEMOHCTPUPOBAHO HETIOHUMaHHE MPOOJIEMbl, OTBETH HENpPABUIIbHBIC
WM OTCYTCTBYIOT — () OaJIsIoB.

- NPOJAEMOHCTPUPOBAHO YACTUYHOE TOHUMAaHHE TMPOOJEMBI,  J0JIs
paBUJIBLHBIX OTBETOB MeHee 50% - 12 6anos

- IPOJIEMOHCTPHUPOBAHO 3HAYUTEIHFHOE WM MOJHOE MOHMMAHUE TPOOJIEMBI,

JIOJISl TIPaBUIIBLHBIX 0TBETOB OoJiee 50% - 24 Gamna



2 OIEHOYHBIE CPEJACTBA [Jid MPOMEXYTOYHOM
ATTECTALIUHU OBYUYAIOIIIUXCA

2.1 BAHK BOITPOCOB M 3AJJAHUM B TECTOBOM ®OPME

MpomexKyTouHasa aTTecTaumMs Mo AUCUMNAWHE npoBoguTca B dopme
3K3amMeHa, npoBoauTcA B Gopme KOMMNbIOTEPHOIO TECTUPOBAHUA.

[nsA TecTMpoBaHMUA NCNONb3YIOTCA KOHTPOIbHO-U3MEPUTENIbHbIE MaTepuanbl
(KUM) —3apaHus B TectoBoi dopme, cocTaBnatowme 6aHK TecToBbIX 3a4aHnin (BT3)
No AUCUUNAUHE, YTBEPKAEHHbIN B YCTaHOBNEHHOM B YHUBEPCUTETE NOPAAKE.

MpoBepaeMbIMU Ha NPOMENKYTOYHOM aTTecTaluMmn 3NeMeHTaMN COAEPHKaHUA
ABNAKOTCA TeMbl ANCUMNINHDI. Bce TeMbl ANCUMNANHBI OTPaXKeHbl B KMUM B paBHbIX
ponsax (%). BT3 BkawuyaeT B ceba He meHee 100 3agaHMiM U NOCTOAHHO
nononHaetca. OnA NPOBEPKM 3HAHWM UCMONb3YIOTCA BOMPOCbI M 33a4aHWUs B
Pa3NINYHbIX popmax:

1. 3aKpbITol (C BbIGOPOM OAHOIO UM HECKO/IbKMX MPaBUIbHbIX OTBETOB),
2. OTKpbITON (HeEoH6Xx0aMMO BNMUCATb NPaBU/IbHbIA OTBET),

3. Ha yCTaHOB/EHWe NpPaBUAbHOM NOCNe[0BaTENbHOCTH,

4. Ha yCTaHOB/IEHME COOTBETCTBMA.

YMEeHUAA, HaBblKM M KOMMETEHUMW MPOBEPAOTCA C MNOMOLLbIO 33a4ay
(CMTyaUMOHHbIX, NPOU3BOACTBEHHbIX WM KEMCOBOro XapakTepa) U pPas/INyHOro
BM/Aa KOHCTPYKTOPOB. Bce 3aaum ABNAOTCA MHOrOX040BbIMU. HEKOTOpbIE 3a4a4u,
nposepsiowmMe ypoBeHb CHOPMUPOBAHHOCTM  KOMMETEHUMN,  ABAAKOTCA
MHOroBapMaHTHbIMK. YacTb YMEHWIN, HABbIKOB WM KOMMETEHUWN NpPAMO He
oTpaxkeHa B (GOPMY/IMPOBKax 3af4ay, HO OHM MOryT ObiTb NPOSABAEHDI
06YyYaloLWMMUCA NPU UX PELLEHUN.

B Kaxkabi BapmaHT KNM BKAOYAKOTCA 3a4aHMA NO KaXKA0MY NpoBepAemMomy
31eMEHTY COAEepPKaHNA BO BCEX NEPEYMC/IEHHDIX Bbllle POopmax 1 pasHOro yPOBHSA
CnoxKHocTu. Takon dopmat KMM nossonsieT 06BHEKTUBHO ONpeaennUTb KayecTBo
0CBOEHMA 0OYYalOLWMMNCA OCHOBHbIX 3/IEMEHTOB COAEPKaHUA AUCUMUMINHBI U
ypoBeHb CPOPMMPOBAHHOCTN KOMNETEHUMA.



3ananus B 3aKpbITOIl popMme
1.MPI ymeHbIIaeT CI0KHOCTh pa3pabOTKH NapalIeIbHbIX ...

MPI ymeHbIIaeT CIOKHOCTh pa3pabOTKU MapauieNbHbIX POTrpaMM:

L L 3a CUCT HCIIOJIb30BaHU O6HIGI>’I IHaMsITH

e | Goubluas 4acTh OCHOBHBIX onepanui nepeaadyu JaHHbIX

npeaycMarpusaercs crangaprom MPI,

-
° MMeeTCsl 0O0JIbIIIOE KOJMYECTBO OMOIMOTEK MapasjieibHbIX METOIOB,

CO3/JaHHBIX ¢ UcIoiib3oBaHneM MPI.
2.Shedule - crtoco6 pacnpenenenus Harpy3ku #pragma omp for shedule( ...

Shedule - cioco6 pacnipeneneHust Harpy3Ku

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

e omp

o parallel
° runtime

J static
3.ApXUTEKTypa CYyNIepKOMIBIOTEPA, B KOTOPOU KAXKIBIH ...

ApXUTEKTypa CyNEepKOMIIBIOTEPA, B KOTOPOH KaXKJIbIi MPOIIECCOP UMEET

COOCTBEHHYIO ONEPaTUBHYIO NaMSTh

~
J CUMMETPMYHasI

~
o aCMMMETpUYHAsI MyJIbTUIIPOLIECCOpHast 00paboTKa

~
L ImociacaoBaTcCiibHasn



4 .ba3oBbie TUIIBI JaHHBIX MPI

bazoBbie Tunel janusix MPI

o long double

o MPI_unsigned int

e ' MPI_UNSIGNED CHAR
e ' MPI_UNSIGNED

5.bubnuoteka pynkuit OpenMP

bubnuoteka ¢pynkuuit OpenMP

o void omp_set_threads(int num threads)
o void omp_get_max_threads(void)
o void omp_set _num_threads(int num threads)

o int omp_get_max_threads(void)
6.Bupryanbabie Tononorun B MPI

Bupryansnsie Tononoruu B MPI

L4 L OTCYTCTBYCT TAKOC IMOHATHUC
L L HCIIOJB3YCTCA 9TO IMOHATUC AJITOPUTMHUYCCKOT'O A3bIKaA C

e | Normueckas Tomonorus MMHUIA B3N MEXy TpolieccaMy UMEeT
CTPYKTYPY MOJIHOTO Tpada (He3aBUCUMO OT HAJTUYHS PeabHbIX

(u3MUECKUX KaHAJIOB CBSI3U MEXKIY MPOILIECCOPaMHu)

e ' BMPI nmerores cpencTBa v Juist POPMUPOBAHUS JTOTHIECKUX

(BUPTyaIbHBIX ) TOMOJIOTHH JTFOOOTO TPEOYyEeMOro THIia

7.Buprtyanbabie Tononoruu B MPI



Bupryansnbsie Tononoruu B MPI

L L OTCYTCTBYCT TAKOC IIOHATHUC
L4 L HUCIIOJB3YCTCA 9TO IMOHATUC AJITOPUTMUUYCCKOI'O A3bIKA C

e | jormueckas TOMONOrMs IMHUH CBS3U MEXIy MpoIleCCaMi UMEET
CTPYKTYPY MOJHOTO rpada (He3aBUCUMO OT HATNYIHS PEaTbHBIX

(bu3HUEeCKNX KaHAJIOB CBSI3U MEXIY MPOIleCCOpaMHu)

-

B MPI umeercst BO3MOKHOCTB MPEICTABICHUS MHOKECTBA MPOLIECCOB B
BUJIE peuiemKu MIPOU3BOJIBHON pasMepHOCTH. 1Ipu 3TOM, rpaHnyHbIE
MIPOLIECCHI PEIIETOK MOTYT OBITh OOBSIBICHBI COCETHUMH U, TEM CaMbIM, Ha

OCHOBE PEIIETOK MOTYT OBITh ONPEACIICHbI CTPYKTYPBI TUIIA MOp
8.Bo3moskubie mapamerpsl (clause) qupextussl for [clause ...]

Bosmosknbie mapametpsi (clause) qupextussl for [clause ...]

° sections

o #pragma omp parallel

.

o lastprivate(list)

o reduction(operator: list)
9.B ocHoBy MPI nosiokeHsl cieayronme OCHOBHBIE KOHIIETIUN

B ocHoBy MPI niosoxens! cienyromne OCHOBHBIE KOHIIEIIIIUN

o KOTE€PEHTHOCTH Kellla
o IIOHATHE Tapcepa
o MOHSITHE KOMMYHHKATOpa (IpyIIbl MPOIIECCOB)

b IOHATHUC BI/IpTyaJIBHOﬁ TOITOJIOTNH

10.B ocHoBy MPI 1107105K€HBI CAEAYIONIME OCHOBHBIE KOHIICTIIIUM



B ocHoBy MPI niosioxens! cienyromne OCHOBHBIE KOHIIEIIIIUN

o KOT€PEHTHOCTH Kellla
. MIOHATHUE Tapcepa
o THUI OTIEPAIMU TIEPEauH COOOIICHUS

o THII JJAHHBIX, TIEPEChLIAEMBIX B COOOIIICHUH
1 1.BeruucnurenbHoOE SIpo 3TO

BreraucnurensHoe A4po 3TO

~
L COBOKYIIHOCTB IIPpOIrpaMMHO-AIIIIapaTHbIX CPCACTB, CITOCOOHBIX

BBITIOJTHSATH MOTOK KOMaH,]
A
o nporpamma Ha sizbike CU

' o
° CHUCTEMHBIIN OJIOK
12.I'pyrima KOMIBIOTEPOB, 00BETMHEHHBIX BEICOKOCKOPOCTHBIMU ...

['pynmna KoMnbl0TepoB, 00BEUMHEHHBIX BHICOKOCKOPOCTHBIMU KaHaJlaMU CBSI3U U
MPEACTABIIONIAS C TOUKU 3PEHUS MTOJIB30BATEIS OJJHY MHOTOIIPOLIECCOPHYIO

BBIYUCIUTCIIbHYIO MAIlIMHY

~

o KJIacTep
~

o JIOMEH

A
o napcep
13.leiictBue nupektussl parallel B rexnomorun OpenMP

HeiictBue nupextussl parallel B rexnonorun OpenMP

e | ko OJlyOJIUpYyEeTCsl MEX]y TpoleccaMu



e | KOrza OCHOBHOIT IOTOK BBIMONHEHHS JOCTUTAET nupektuBy parallel,
co3naercst Habop (team) MOTOKOB; BXOJHOM MOTOK SIBJISIETCSI OCHOBHBIM
IIOTOKOM 3TOT0 Habopa (master thread) u umeeT HOmep O

-
L KOJ obmacTn ILY6JII/Ipy€TCH WA pasaciisICTCa MCXKAY IMIOTOKAMHU IJIsA

IMapaJluICIIbHOI'O BBIITOJIHCHUA

-

L B KOHIIC o0iacTu oOecrneynBaeTCs CUHXPOHHU3aUA IIOTOKOB -
BBIIIOJIHACTCA OKUIAHNUC 3aBCPIICHUA IIOTOKOB, 1aJICC BCC IIOTOKH
3aBCPIIArOTCA - I[&J'II:HGﬁHIHG BBIYUCJIICHHUA IIPOJOJIKACT BBIIIOJIHATD TOJIBKO

OCHOBHOM IOTOK BEIYHCIIEHUH BCEX
14.TupexTuBa sections - pacnpenesieHe BEIYUCICHUHN I ...

JupexTusa sections - pacnpeieJIeHUEe BEIUUCIECHUHN I pa3IebHbIX (D)parMeHTOB

KOJ1a 00€CIIeYnBaET

r .

o (bparMeHThI BBIICITSAIOTCS MPU MMOMOIIU JTUPEKTUBHI sections
A

o pacnpenesnesnseT UTepaluoHHbIe OJIOKOB

~
° 3aBEPIICHUE TUPEKTUBBI IO YMOJIYAHUIO CUHXPOHU3UPYETCS
15.JupekTuBa sections - pacupenesieHle BEIYUCICHUHN I ...

JupekTusa sections - pacnpeieJIeHUE BEIUUCIECHUHN I pa3IebHbIX (D)parMeHTOB

KOJ1a 00€CIIeunBacT

|— .
o (bparMeHThI BBIICTSAIOTCS TPU TOMOIIU TUPEKTUBHI sections

o pacrnpenenesseT uTepaluoHHbIe OJJIOKOB
o 3aBepIIEHNE TUPEKTUBBI IO YMOTYaAHUIO CUHXPOHU3UPYETCS

L L JUPCKTUBBI section JOJDKHBI UCITIOJIB30BaThCA TOJIBKO B CTATHYCCKOM

KOHTCKCTC

16.lupexTBa sections - pacrnpeeieHle BbIYUCICHUHN IS ...



JupexTusa sections - pacnpe/ieJIeHUE BRIUUCIECHUHN AJI pa3ieNbHbIX (PparMeHTOB

KoJa o0OecrieynBaeT

o (parMeHTHI BBIIEISAIOTCS IPU TOMOLIM TUPEKTUBBI sections
o pacnpezenenseT UTepalioHHbIe OJI0KOB
o KXl (hparMeHT BBIMOIHIETCS OJTHOKPATHO

o pasHbie (PparMeHTHI BBITIOIHAIOTCS Pa3HBIMU MOTOKAMHU
JupekTuBa sections - pacpeeIeHNe BEIYUCICHUN [UIA ...

17.1upekTrBa sections - pacupeiesIeHUe BRIYUCICHUH I pa3iesIbHbIX

dbparmMeHToB KoJ1a 00ecreuynBaeT

o (bparMeHThI BBIICISAIOTCS MPU MOMOIIU JTUPEKTUBHI sections
o pacnpenesnesnsieT UTepalMoHHbIe OJTIOKOB
o (parMeHThI BBIICISIFOTCS IPU TOMOIIK TUPEKTUBBI SECtion

o KaX/Ibli (PparMeHT BBITIOJIHSIETCSI OAHOKPATHO
18.JlupexTBa sections - pacrpeeieHre BbIYUCICHUHN IS ...

JlupexTuBa sections - pacnpe/ieJIeHUEe BEIUUCICHUHN I pa3/iebHbIX (hparMeHTOB

KOJIa 00€eCIIeunBaeT

C .

o (parMeHTbI BBIACISAIOTCS MPU MOMOIIU JUPEKTUBHI sections
~

o pacnpezenenseT UTepaloHHbIe OJI0KOB

~
o paszHbie (parMeHThI BHITIOJHSIOTCS pa3HbIMU MTOTOKAMHU
19.JlupexTuBa sections - pacrnpeeieHre BHIYUCICHUH IS ...

JlupekTuBa sections - pacipe/esieHue BEIUMCICHUN 11 pa3fesibHbIX ()parMeHTOB

KOJ1a 00€CIIEYnBaAET



C :

o (bparMeHTbl BBIACIAIOTCS MPU MOMOIIM TUPEKTUBBI sections
~

o pacnpezenensieT UTepaloHHbIe OJI0KOB

{ o
o KX (hparMeHT BBITOIHIETCS OJHOKPATHO
20.AupextuBsl OpenMP B3anMHOE UCKITFOUEHHE KPUTHUYECKHX ...

Jupextussl OpenMP

B3auMmHOe HCKIIOUYEHME KPUTHYCCKHUX MHTCPBAJIOB

B o
L B JIIOOOM MOMEHT BPEMCHH TOJIBKO IBC HUTH MOI'YT HAXOAUTHCSA BHYTPH

KPpUTHYCCKOT'O MHTCPBAJa

B JIIOOOM MOMEHT BpPEMCHH TOJIBKO TPHU HUTHU MOI'YT HAaXOIAUTBHCA BHYTPU

KPUTHYCCKOT'O MHTCPBAJa

B JIIOOOM MOMEHT BPEMCHH TOJIBKO OAHA HUTHb MOXKCT HAXOOAUTLCA

BHYTPU KPUTHUYECKOIO MHTEPBAJA;

-
L CCJIM HM OJJHA HUTHb HC HAXOAUTCA B KPUTHICCKOM MHTCPBAJIC, TO JIr00as
HUTB, XXCIaromas BOMWTH B KpI/ITI/IIICCKI/II\/'I HHTCPBAJ, JOJDKHA ITOJIYUUTD

pasperieHue 6e3 Kakoi Tu00 3a1epKKU
21.JdupexktuBbl OpenMP B3anmHOe UCKITIOUEHUE KPUTUUECKUX ...

HupextuBbl OpenMP

B3aumMnoe uckiroueHue KPUTUYCCKHUX MHTCPBAJIOB

[ o
L4 B JIIOOOM MOMEHT BPCMCHH TOJIBKO JIB€ HUTU MOI'YT HAXOAWUTLCSA BHYTPHU

KPUTHUYECKOTO UHTEpBaia

[ o
L4 B JIIOOOM MOMEHT BPCMCHM TOJIbKO TPHU HUTHU MOTYT HAXOJAUTLCA BHYTPH

KPUTHUYECKOIO UHTEpBaia



b L HHU OJHAa HUTH HC JOJI?KHA OECKOHEYHO A0JIr'0 KAAaTh pa3pClICHUS Ha
BXO4 B KpI/ITI/I‘IeCKI/Iﬁ HHTCPBAJI (CCJII/I HH OJJHA HUTb HC 6YI[CT HAaXOAUTHCA

BHYTPH KPUTHYECKOTO UHTEpPBaJIa OECKOHEYHO).

-
L CCJIM HHY OJJHA HUTHh HC HAXOAUTCA B KPUTHICCKOM HMHTCPBAJIC, TO Jr00ast
HUTD, KCJIaromias BOIWTH B KpHTH"IeCKI/IfI HHTCPBAJI, 10JDKHA ITIOJYYUTH

paszpelieHue 0e3 Kakoil 100 3aJ1epKKU
22 . JIUpEKTUBBI I PaclpeIeICHUS BBIYUCICHUN B ...
JIupeKTUBBI 1JI pacipeiesIeHUs] BBIYMCICHUI B MapauieIbHOM 00JacTh

e ° #pragma omp

o © #pragma omp parallel

i~ .
o single

23./IupeKTUBbI AJisl paclpeiesIeHHUs] BBIYUCICHUH B ...

JIupeKTUBHI I pacipeieNieHUs BHIYUCICHUI B MapajjieIbHOW 00J1acTh

e ' #pragma omp

o I #pragma omp parallel
e | sections

o single

24 Jlns onpeneneHus paHra rnpoiecca UCojiab3yeTcs pyHKuus

Jlyst onipeiesieHnst paHTa mpolecca UCIOIb3yeTcsl PYHKITUS
e " int MPI_Comm_size ( MPI_Comm comm, int *size)

o int MPI_Comm_rank ( MPI_Comm comm, int *rank )

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



25. /115 mepenaun JaHHBIX OT BCEX MPOIIECCOB OAHOMY ...

I[J'ISI nepcaadn JaHHbIX OT BCEX IIPOUCCCOB OJHOMY IIPOLCCCY AOJIZKHA OBITH

BBITIOJIHEHA (DYHKITUS

e " int MPI_Recv(void *buf, int count, MPI_Datatype type, int source,int
tag, MPI_Comm comm, MPI_Status *status)

e ' int MPI1_Reduce(void *sendbuf, void *recvbuf,int count, MPI_Datatype

type, int root, MP1_Comm comm)

e " int MPI1_Send(void *buf, int count, MPI_Datatype type, int dest, int tag,

MPI_Comm comm)
26.J111s1 mepenaur JaHHBIX OT OJHOTO MPOIIECCA BCEM ...

I[JBI nepcaadn AaHHbIX OT OAHOIO IIPOHICCCa BCCM IIpOoHCCCaM IIPpOrpaMMbI JOJIZKHA

OBITh BBIMIOJIHEHA (PYHKIIMS:

e * int MPI_Recv(void *buf, int count, MPI_Datatype type, int source,int

tag, MPI_Comm comm, MPI_Status *status)

e * int MPI1_Bcast(void *buf,int count,MPI_Datatype type, int root,
MPI_Comm comm)

e * int MPI1_Send(void *buf, int count, MPI_Datatype type, int dest, int tag,

MPI_Comm comm)
27.1ns mepenaun cooOIeHHsI MPOIIECC-OTIPABUTENb JOJIKEH ...
Jlst mepenayu coOOIIEHUS MPOTIECC-OTIIPABUTENh JIOHKCH BBITIOTHUTH (DYHKITHIO
e " int MPI_Comm_size ( MPI_Comm comm, int *size)

e " int MPI_Comm_rank ( MPI_Comm comm, int *rank )

e " int MPI_Send(void *buf, int count, MP1_Datatype type, int dest, int tag,

MPI_Comm comm)



28. s mpueMa cooOIIeHus MPOIIeCC-TIoTyYaTelNb JOJDKEH ...

I[J'ISI ImpucMma COO6HICHI/I$I IMPpOLCCC-II0JIYyYaTC/Ib OJIKCH BBIITOJIHUTD (I)YHKHI/IIO:

e * int MPI_Recv(void *buf, int count, MPI_Datatype type, int source,int

tag, MPI_Comm comm, MPI_Status *status)

e ' int MPI_Comm_rank ( MPI_Comm comm, int *rank )

~

o int MP1_Send(void *buf, int count, MPI_Datatype type, int dest, int tag,

MPI_Comm comm)
29.]_—[OCTI/I>K€HI/IG ImapauiiCciindiMa BO3MOKHO TOJIBKO IIPH ...

I[OCTI/I)KGHHG ImapauiCiindMa BO3MOKHO TOJIBKO IIPHU BBIITOJIHUMOCTH CJICIYIOIINX

TpeOOBaHUIM

e | HesasucumocTb (yHKUMOHUPOBAHUS OTAEIBHBIX yCTpoiicTB OBM

L4 N30BITOYHOCTD 3JICMEHTOB BBIUMCIIMTEIILHON CUCTEMBI
L4 HaJIMYKUC HCCKOJIBKHUX IIPUHTCPOB

o U30BITOYHOCTH TAMSITH
30.Equnuiia namMepeHusi Ipou3BOIUTEIbHOCTA KOMIIBIOTEPA

EI[I/IHI/IHa HN3MCPCHUA IIPOU3BOIUTCIBHOCTH KOMIIBIOTCPA

o Meradoct
o out
° Mrepu

o Kour
31.Knaccuduxanuy BBIYUCIUTENBHBIX CUCTEM TI0 ""MOJEINH ...

Knaccudukanuy BEIMUCIUTEIBHBIX CUCTEM TIO "MOJIEIH MTPOrpaMMUPOBaHUS "



o noclie[oBaTeNbHas cCUCTeMa

o CUMMETpPHUYHbIC MapajuiesibHble cucTeMbl (SMP) - 00111e# namsThio
o MAaCCHUBHO-TIapaJLJIEIbHBIE CUCTEMBI - C pacIpeieIEHHON MaMsIThIO
o KJIACTEPHBIE CUCTEMBI

o METAKOMITbIOTEPHI

o napaujiesibHas

b KOJIbICBAasA
32.KJ’I&CCH(1)I/IKaIII/II/I BBIYHMCIIMTCIIBHBIX CHCTCM 110 HAa3HAYCHHNIO

KJIaCCI/I(bI/IKaI_[I/IH BBIYHUCIIMTCIIBHBIX CUCTCM 110 HAa3HAYCHHNIO

o NEPCOHANIBHBIN KOMIIBIOTED (paboyast CTaHIIMs)
o TOHKUH KJIUEHT (X-TepMHUHAIN)

o cepsep

o MerHppenm

o CYTIEpKOMITHIOTEP

o cMapTPoH
33.Knaccudukanus MHOTOIPOLIECCOPHBIX BEIYMCIUTEIbHBIX ...

KHaCCI/I(l)I/IKaHI/IH MHOTOIIPOHCCCOPHBIX BEIYUCIIUTCIBHBIX CUCTEM

o MYJIBTHUITPOLECCOPBI

-
° MYJIbTHUKOMIIBIOTCPBI

o | HOYTOYK

o | cepBep

34 xnaccudukanus mo crnocodaM B3auMOJICHCTBUA ...



KJ1accuduKaIiys 1mo crnocodaM B3auMoJIeHCTBUS MTOCIeA0BaTEIbHOCTEN (ITOTOKOB)

BBIITOJIHACMBIX KOMaH/I 1 O6pa6aTLIBaCMBIX JaHHBIX:

e ! SISD

e SIMD
e MISD
e MIMD
e | MMSS

o ' MSMS
35.Knacrep 3to

Kunacrep ato

e * MHOXECTBO OTHEIBHBIX KOMITbIOTEPOB, 00BETUHEHHBIX B CETh, JJIS
KOTOPBIX IMPY TTOMOIIY CIEIUATBHBIX alapaTHO-MPOTPAMMHBIX CPEACTB
o0ecreunBaeTcsi BO3MOKHOCTh YHU(DHUITMPOBAHHOTO yIIpaBieHus (single
system image), HaJe)kHOTo (PyHKITMOHHpoBaHus (availability) u

s dexTuBHOTO Kcnonb3oBaHus (performance)
{ o
o CUCTEMHBIH OJIOK

~
o CTpUMED
36.Knactep 3to

Knacrep 310

~
L rpyiiia KOMIIbHOTCPOB, O6T>CI[I/IHCHHBIX B JIOKAJIbHYIO BBIYHUCIIMTCIIBHYTO

ceTb (JIBC) u cnocoOHBIX paboTaTh B Ka4€CTBE €AMHOTO BHIYUCIUTEIHLHOTO
pecypca

. o
b CHCTEMHEIN OJIOK



~
o CTpUMED

~
o napcep
37.KoHCTpyKUMH 1711 CAHXPOHU3ALUHA HUTEU

KoHncTpykuuu 1t CHHXpOHU3AMKA HUTEN

o nupekTrBa parallel
° JTUpPEKTHBA section
o cemadopsl

o | nupektuBa CRITICAL
38.KoHCTpyKIuu U151 CHHXPOHHM3ALUA HUTEHN

KOHCTpYKI_[HH I CHHXPOHU3AIINnH HUTEHU

o nupekTuBa parallel
o JTUpPEKTUBA section
o | mupexktna ATOMIC

o I mupexktnBa MASTER
39.KoHCTpyKIMH 111 CAHXPOHU3ALUA HUTEN

KoHcTpykiuuy 11t CHHXpOHU3AIMA HUTEN

o nupekTuBa parallel
° TUPEKTHBA section
o nupektuBa BARRIER

o« I mupektrBa CRITICAL

40.KOHCTpYKUMH AJ1s1 CHHXPOHHU3ALNKU HUTEU



KoHCTpyKIuu J1si CHHXpOHM3ALUKM HUTEH

o nupekTrBa parallel
. JTUPEKTUBA section
o I nupexktnBa TASKWAIT

° nupextrBa FLUSH
41.Mecto, riae GU3NIECKH pacroioKeHbI (haiiibl BeO-CTpaHHUIL, ...

MecTto, rae puznyecku pacroyiokeHbl (aitsibl BeO-cTpaHull, 6a3bl TaHHBIX U IIp., a
TaKke CEpBEPHBIE MPOTrpaMMBbl, B3aUMOJICHCTBYIONIUE C 00paIAlOIIUMCS K HUM
Opay3epaM U OpraHMU3yIOIIUE, 10 COOTBETCTBYIOIIEMY 3alpocy Opay3epa,

KOMITOHOBKY TpeOyeMoil BeO-CTpaHUIIbI.

o Web-cepBep

o BUPTYyabHbIN Katanor [IS
o SQL-cepgep

° baza nanHBIX
42.MHorompoueccopHasi CUCTEMa - BBIYUCIUTEIbHASI CUCTEMA:

MHoromnpoueccopHas CUCTEMA - BBIYACIUTENbHAS CUCTEMA:
[

o oOecrneunBaronias pabory B UntepHere

-
L cocCToAIad N3 HCCKOJBKUX IIPOHCCCOPOB

e | oGecneunsaromas napajiebHy0 00paboTKy AaHHBIX

43 .MHoOromnpoIeccopHas CuCTeMa - BBIYUCIUTEIbHAS CUCTEMA:

MHoronpoueccopHaﬂ CHCTCMaA - BBIYUCIUTCIbHAA CUCTEMA.

-~
o oOecneunBaromias padboty B Untepnere



~

b COCTOAIAaA U3 HECKOJIBKUX ITPOLECCOPOB
~

L COCTOAIYIO M3 HECKOJIBKUX MOHUTOPOB

e ' Brmouaromas CYbB/J
44 MynbTUKOMIBIOTEPHI. .

MyAbTUKOMIIBIOTEDSL. ..

~
o IUISL TOCTYTIA K JAHHBIM, pACIIOaraéMbIX Ha JIPYTUX MPOIECCOpax,
HE0OXOIUMO SIBHO BBITIOJIHUTH OTNEpAINU Mepeladl cCoOOIIeHnit (message

passing operations).
{ o
L4 oOecrieunBaeTCs OJHOPOAHBIN JOCTVYII K ITaMATH

A
o oO111ast onepaTuBHas NaMsITh
45.MyJIbTHKOMITBIOTEPHI. ..

MyJbTUKOMIBIOTEPBHI. .

i o o o
° HEe 00eCTIeYnMBarOT OOIINMA TIOCTYI KO BCEH MMEIOIICHCS B CHCTEMaX

namsATy (no-remote memory access or NORMA),
{ o
° oOecrieunBaeTCst OJHOPOIHBIN JOCTYN K TAMATH

~
o oO1iast onepaTuBHas IaMsITh
46.MyJIbTUKOMITBIOTEPHI. ..

MynbTUKOMIIBIOTEDSL. ..

{ o
L KaXXIAbIX IIPOOCCCOP CUCTEMBI MOXKCT HCII0JIB30BaTh TOJIBKO CBOIO

JIOKAJIbHYIO NIaMSTh,
C .
o o0ecreynBaeTcst OJHOPOAHBIN AOCTYN K MAMATH

~
o 00111ast oriepaTuBHAs MAMSTh



47 . MynbTUKOMITBIOTEPHL. ..

MyJbTUKOMIBIOTEPHL. ..

He 00eCreYnBarOT OOIINMA TOCTYH KO BCEW MMEIOIICHCS B CHCTEMaX

namsATa (no-remote memory access or NORMA),

Ka}K,HLIﬁ MpoHecCcCop CUCTCMBI MOKCT HUCIIOJIb30BATh TOJILKO CBOIO

JIOKAJIbHYIO IIaMAThb,

o ' JIOCTYyTIA K JJAHHBIM, pacriojiaraéMbIX Ha JIPYTuX Mporeccopax,
HEOOXOJIUMO SIBHO BBITIOJIHUTH OMEpAIU NIepeaay cooOIieHni (message
passing operations).

-

o0ecreynBaeTcst OJHOPOAHBIN AOCTYI K MAMATH

-

00111ast orepaTuBHas MaMSTh
48.MyJIbTUKOMITbIOTEPHI. JJaHHBIN MOAXO0/T UCTIOIB3YETCS TIPH ...

MynpTUKOMIBIOTEPHL. JlaHHBIN OAXO0 UCIIONIB3YETCA MPU MMOCTPOEHUN TAKUX

THUIIOB MHOTOITPOLECCOPHBIX BEIYUCIIUTCIIbHBIX CUCTCM!

o | MaCCHBHO-TIApaJUIeIbHBIX cucTeM (massively parallel processor or MPP),
Hanpumep: IBM RS/6000 SP2, Intel PARAGON, ASCI Red,

TpaHCIBIOTEpHBIE cucTeMbl Parsytec,

kiactepos (clusters), nanpumep: AC3 Velocity u NCSA NT
Supercluster

e | BexropHBIX MapatenbHBIX Mpoueccopos (parallel vector processor or

PVP). IIpumepsr: Cray T90,

e | cummerpnunbix MyJbTHITpoIieccopoB (Symmetric multiprocessor or
SMP). IIpumepsr: IBM eServer, Sun StarFire, HP Superdome,
SGI Origin.

49.MynbTUKOMIBIOTEPHI 3TO



MyJIbTUKOMIIBIOTEPHI 3TO

. o o

L CHCTCMEI C O6HIGI/I pasaciIACMoOu IaMATbIO
. o

L4 CHUCTCMBI C paClIpCaACIICHHOU ITaMATbIO

~
L I'pyI1iia KOMIIBXOTCPOB, O6'I)€I[I/IH€HHI>IX B JIOKAJIbBHYTO BBIYHCIUTCIIbHYTO

ceTb (JIBC) u cnocoOHBIX paboTaTh B Ka4€CTBE €AUHOTO BHIYUCIUTEIHLHOTO
pecypca

{ o
. CUCTEMHBIH OJIOK
50.MynbTurpoieccopHas 00padboTka ...

MynbTumnporieccoptas o0padoTka ...

{ o

o BBITIOJIHEHUE MTPOTpaMMBbI C:kaHusl PailioB
~

o paboTa B Opaysepe

~
o OJIHOBPEMEHHOE BBIMOJTHEHUE JIBYX U O0JIee MPOIECCOB (MPOTrpaMm)

HECKOJIbKMMH TPOIIECCOPAMU BBIUNCITUTEILHOW CHCTEMBI
51.MynbetumnporeccopHas 00padoTka ...

MynbTumnporieccoptnas 00padoTka ...

e | Bomonnenne IPOrpPaMMBbI CKaHUs (HaitsToB
-
o paboTa B Opaysepe

-
o OJIHOBPEMEHHOE BBHITMIOJTHEHUE JIBYX U O0JI€e MPOIECCOB (MPOTrpaMm)

HCCKOJIbKUMHU IIPOOCCCOPaAMU BBIYHCJIUTEILHON CUCTEMbI

e | BemonHennue IIPOrpPaMMBI Ha KJIACTEPE
52.MyJIbTUNIPOLIECCOPHI C UCIIOIB30BAHUEM E€JUHOM OOIIEH ...

MynbTUIIPOIIECCOPHI C UCTIOIB30BaHUEM €IMHON 0011ei mamsatu (shared

memory)...



~ o .
b oOecrnieunBaeTcs OJHOPOAHBIN JOCTVYII K ITIaMATH (unlform memory

access or UMA)
" o
L4 He o0ecrneunBaeTCs OJHOPOJAHBIN JOCTYII K ITIAMATH

~
L4 rpyiiia KOMIIbIOTCPOB, O6T>€I[I/IHGHHBIX B JIOKAJIbHYIO BBIYHUCIIMTCIbHYIO

CETh
53.MyabTHIIPOIIECCOPHI C UCTIOIB30BAHUEM €IMHOM OOIIEH ...

MyJbTUIIPOIIECCOPHI C UCTIOIB30BAHUEM €IMHOM o01Ieit mamsitu (shared

memory)...

e | obecneunsacrcs OJTHOPOJHBIN 10CTyN K namsATu (uniform memory

access or UMA)
-

He 00ecreunBaeTcs OJHOPOAHBIN JOCTYI K MaMSTH

-
L I'pyI1iia KOMIIBIOTCPOB, O6T>C,Z[I/IHCHHI>IX B JIOKAJIbHYIO BBIYUCIUTCIIbHYTO

CCThb

SIBJISIFOTCSI OCHOBOM JUISI IOCTPOCHMS BEKTOPHBIX HapalICIbHBIX
IIPOIIECCOPOB

L4 L SIBJISTIOTCSI OCHOBOM AJIS1 TOCTPOCHUA CUMMETPHUYHBIX

MYJIBTUIIPOIIECCOPOB
54 MyJIbTUTIPOTIECCOPHI C UCTIOIH30BAaHUEM (DU3UUYECKH ...

MyJIbTHIIPOIIECCOPHI ¢ UCTIOIB30BaHUEM (PH3NYECKU paCTIPEICTICHHOM MaMsITH:

~
o YIPOILIAIOTCS MPOOIEMbI CO3TaHUSI MYJIBTUITPOIIECCOPOB (M3BECTHBI

OPUMEPBI CUCTEM C HECKOJIBKUMU ThICSTYaMH MPOLECCOPOB),
- .
o o0ecrnieunBaeTcs OJAHOPOAHBIN TOCTYII K MaMsATH

~
o 00111ast orepaTuBHAs MaMSTh

55.MyIbTHTIPOTIECCOPHI C UCTIONH30BAHUEM (DH3UIECKH ...



MyJIbTUIIPOIIECCOPHI C UCTIONB30BaHUEM (PU3NYECKU pACIIPE/IETICHHON MaMsITH:

o BO3HUKAIOT MPOOJIEMBbI 3(PPEKTUBHOTO UCTIOIH30BAHUSI paCIIpEeeICHHON
naMmsTu (BpeMs JO0CTyNa K JTOKAJIbHOW U yAAJICHHON NaMATH MOKET
pasznuyaThCsl Ha HECKOJIBKO MOPSIKOB).

oOecrnieunBaeTcs OIIHOpOIIHBIfI AOCTYII K IIaMATH

~
o o0111ast orepaTuBHas MaMTh
56.MyJIbTUIIPOIIECCOPHI C UCTIONB30BaHUEM (DU3UYECKH ...

My.]'II)TI/IHpOI_ICCCOpBI C NCIIOJIBb30BAHHUCM (1)H31/I‘{€CKI/I paCHpCIIGHCHHOfI InHaMsITHu:

o yIPOIIAIOTCA MPOOJIEMBI CO3/IaHUS MYJIBTUIIPOLIECCOPOB (M3BECTHBI

IMPUMCPHBI CUCTCM C HCCKOJIbKUMMU ThICAYaMU HpOHGCCOpOB),

r .
o BO3HMKAIOT MPOOJIEMbI 3P(HEKTUBHOTO UCIIOJIb30BaHUS PACTIPEACICHHON
namsTH (BpeMsi I0CTyIa K JOKAJIbHOM U y/1aJeHHON MaMsITH MOXKET
paznuyaThCsl Ha HECKOJIBKO MOPSIKOB).

e | me oBecreunBaercs OJHOPOJIHBIN TOCTYI K MAMSITH

o | mer oO11ei orepaTiBHON MaMATH

57.MyJIbTUIIPOLIECCOPHI 3TO
MynpTUIpOLEeCcCOphI 3TO

. o o
L4 CHCTCEMHI C O6H.ICI/I pasaciIAieMoOu MMaMATbIO

L4 rpyiiia KOMIIbIOTCPOB, O6BG,Z[I/IHGHHBIX B JIOKAJIbHYIO BBIYHUCIIMTCIBHYIO

ceTb (JIBC) u crnocoOHBIX paboTaTh B KAU€CTBE €AUHOTO BEIYHUCIUTEILHOTO

pecypca

s .
° CUCTEMHBIN 0JIOK

58.Henocratku knacrepa:



HCI[OCT&TKI/I KJ1acTepa:

L L MOITHOCTHU OTACJIbHBIX ITPOLCCCOPOB ITO3BOJIACT CTPOUTD KIIACTCPHI U3

CPaBHUTCIBHO HEOOJIBIIIOr0 KOJIMYECTBA OTACIBbHBIX KOMIIBIOTCPOB

o | Opranusanus B3auMOJICHCTBUS BBIYUCIUTEIBHBIX y3JI0B KiacTepa Ipu
MOMOIIIH TEepeIavu COOOIIEHUI OOBIYHO MPUBOIUT K 3HAUUTEIHHBIM

BPCMCHHBIM 3aJICPKKaM,

-
L HOHOJIHI/ITGJIBHBIG OT'paHUYCHUS HA THUIL pa3pa6aTI>IBa€MLIX
IMapauICIIBHBIX aJIT'OPUTMOB U IIPpOIrpaMM (HI/I3KaH HNHTCHCHUBHOCTD ITOTOKOB

nepeiayu JaHHbIX )
59.0000611eHHas nepeiada JaHHBIX OT BCEX MPOIECCOB OJTHOMY ...

O0o00uIeHHas neperaya JaHHBIX OT BCEX MPOLIECCOB OJTHOMY MPOLECCY

e ' int MPI1_Recv(void *buf, int count, MPI_Datatype type, int source,int

tag, MPI_Comm comm, MPI_Status *status)

~

o int MP1_Gather(void *sbuf,int scount,MPI_Datatype stype, void

*rbuf,int rcount, MP1_Datatype rtype, int root, MPI_Comm comm),

e ' int MPI_Scatter(void *sbuf,int scount,MPI_Datatype stype, void

*rbuf,int rcount, MP1_Datatype rtype, int root, MPI_Comm comm)
60.006001meHHas rmepeada JaHHBIX OT OJHOTO IIPOIECCa BCEM ...

O06o001meHHas nepenaya JaHHBIX OT OJTHOTO MPOIIecca BCEM MpoIieccaM

e © int MPI_Recv(void *buf, int count, MPI_Datatype type, int source,int

tag, MP1_Comm comm, MPI_Status *status)

e " int MPI_Reduce(void *sendbuf, void *recvbuf,int count, MPI_Datatype

type, int root, MP1_Comm comm)



e * int MPI_Scatter(void *sbuf,int scount,MPI_Datatype stype, void

*rbuf,int rcount, MPI_Datatype rtype, int root, MPl_Comm comm)
61.00beKT BeO-CTpaHULIbI (TEKCT WA U300paKEeHHE), ...

OObeKT BeO-CTpaHUIlbI (TEKCT WU N300paKeHNE), YCTAaHABIUBAIOIINN CBS3b C

IpyruM o0BeKTOM B cetd HTepHeT

L L TUIICPCChIIIKA

' URL
o U300paKeHHe

o HYMEPOBAaHHBIN CITMCOK
62.0mnpeneneHne KOJaM4ecTBa MPOLECCOB B BBIIIOJIHAEMOM ...

OrnpeneneHue KOJMYECTBa NPOLIECCOB B BBIMIOJIHAEMOM MapasuiesIbHOW Nporpamme

OCYUIECTBJISIETCS TP MOMOIIM (PYHKIUU:

~

o int MPI_Comm_size ( MP1_Comm comm, int *size )
e ' int MPI_Comm_rank ( MPI_Comm comm, int *rank )
e “ int MPL_Init (int *agrc, char ***argv )

63.0cHoBy MPI cocTaBisitoT ciieiyroniue onepamnny nepeiady ...

OcuHoBy MPI cocTaBnsitoT ciaeayrome onepauy nepeaadr cooomeHni
o MEK1y HECKOJIbKUMU MTOTOKaMU

o | MEXAY IByMS IOTOKaMH

o napHeie (Point-to-point) onepanuu Mex Iy IBYMs IPOIECCAMH

e | komnexruBHbIC (collective) koMMyHUKAIIMOHHBIE CUCTBUS JIS

OZHOBPCMCHHOI'O BBaHMOHeﬁCTBHﬂ HCCKOJIBKHX ITPOICCCOB



64.11apannenbHbli MpoLece ...

[TapannenbHbIN MPOLIECC ...

~

. reyaTh pe3yJIbTaTOB BBIMOJIHEHHUS IIPOTPAMMBI Ha TIPHHTEPE
~

o paborta B MHTEpHETE

. o
L COBCPIHICHHUC IIPOLCCC, ACUCTBUA KOTOPOI'O MOTI'YT BBIIIOJIHATBCA

OJIHOBPEMEHHO
65 .ITapannenbHbIil IpoLece ...

[TapajutenbHBIN ITpOLECC ...

L L I[ICYaTh PC3YyJIbTATOB BBIIIOJIHCHUS ITPOIrpaMMEBI Ha ITPUHTCPC

o | paborta B UHTEepHETE

l_ o
L COBCPIICHHUC IIPOHCCC, ACUCTBUA KOTOPOI'O MOI'YT BBIIIOJIHATBCA

OJTHOBPEMEHHO

-

OJIHOBPEMEHHOE BBIIIOJIHEHUE JIBYX ITIOTOKOB OJIHOTO MpoIiecca
66.ITapametrp DEFAULT

[Tapamerp DEFAULT

~
L4 IMO3BOJIACT CO3AAaTh JTOKAJIbHBIC ICPEMCHHBIC IIOTOKOB, KOTOPLIC IIEPCA

HCIIOJBb30BaAHUCM MHUIMUAJIU3HUPYIOTCA 3HAYCHHUAMU UCXOAHBIX IICPEMCHHBIX

~

L4 OoNIpCACIISICT CIIMCOK IIEPEMCHHEBIX, KOTOPLIC 6YIIYT JJOKAJIbHBIMHU IJIS1
KaXXIa01o0 IIOTOKA, IICPEMCHHBIC CO31al0OTCA B MOMCHT (I)OpMI/IpOBaHI/I}I
ITOTOKOB HapaHHCHBHOﬁ O6H3,CTI/I; Ha4YaJIbHOC 3HAYCHUC IICPCMCHHBIX

ABIACTCA HCOIIPCACIICHHBIM

{ o
L4 MCHJACT KJIaCC ICPEMCHHOM 110 YMOJIYaAHHWIO

67 ITapameTp firstprivate



[TapameTp firstprivate

~
L IMO3BOJIACT CO34AaTh JIOKAJIBHBIC IICPCMCHHBIC IIOTOKOB, KOTOPBIC IICPCO

HCIIOJBb30BAHUCM MHUTTHAJIN3HUPYIOTCS 3HAYCHUAMUN UCXOAHBIX IICPEMCHHBIX

~

o OIpe/eIseT CIUCOK IEPEMEHHBIX, KOTOPBIE OYIyT JOKAJIBHBIMU JISI
KaXKJ0T0 MOTOKA; IEPEMEHHBIE CO3/Ial0TCS B MOMEHT (DOPMHUPOBAHHUS
IOTOKOB HapasuieIbHON 00JaCcTH; Ha4aJIbHOE 3HAUEHNE TIEPEMEHHBIX

ABIACTCA HCOIIPCACIICHHBIM

~
o ONpeaeNsieT CIUCOK EPEMEHHBIX, KOTOPbIE OyayT OOLIMMU IS BCEX
IOTOKOB MapajuieIbHON 00JacTH; MPaBUIbHOCTh MUCIIOIb30BAHUSI TAKMX

MePEMEHHBIX JOJIKHA 00ECIIeYNBATHCS MPOTPAMMHUCTOM
68.ITapameTp lastprivate

[TapameTp lastprivate

~
L IMO3BOJIACT CO34aTh JIOKAJIbHBIC IICPCMCHHBIC IIOTOKOB, KOTOPLIC IICPCO

HUCIIOJIb30BAHUCM MHUIUAJIU3HUPYIOTCA 3HAYCHHUAMU NCXOAHBIX IICPEMCHHBIX

~

o OTIpe/IeIIsieT CIUCOK MEPEMEHHBIX, KOTOPbIE OYIyT JOKAJIbHBIMU JISI
Ka)XJIOTO IOTOKA; IEPEMEHHBIE CO3Al0TCA B MOMEHT (DOPMHUPOBAHHUS
MNOTOKOB MapasuieabHON 001acTH; HaYaJIbHOE 3HAUE€HUE TIEPEMEHHBIX

ABIACTCA HCOIIPCACIICHHBIM

. o . o
L4 nepeaacT 3Ha4CHUC ITPUBATHOU IICPEMCHHOU, ITIOCUUTAHHOHN Ha

MOCJIeTHEN UTepaIy B rI00aIbHYyI0 IEPEMEHHYIO
69.ITapameTp private

[TapameTp private

~
b IMO3BOJIACT CO3AAaTh JTOKAJIbHBIC ICPEMCHHBIC IIOTOKOB, KOTOPLIC IIEPCA

HCIIOJBb30BAHUCM MHUIMUAJIN3HUPYIOTCS 3HAYCHUAMUN UCXOJHBIX IICPEMCHHBIX



~

o OIIpe/eNsAeT CIMCOK IEPEMEHHBIX, KOTOPBIE OYyT JOKAJIbHBIMU JISI
KaXKJ0T0 MOTOKA; IEPEMEHHBIE CO3/Ial0TCS B MOMEHT (DOPMHUPOBAHHUS
IOTOKOB MapajuieIbHON 00JaCcTH; Ha4aJIbHOE 3HAUEHNE TIEPEMEHHBIX

ABJIACTCA HCOIIPCACIICHHBIM

~
o OTIpEIENSAET CIIUCOK TIEPEMEHHBIX, KOTOPBIE OyayT OOITUMU IS BCEX
MIOTOKOB TapajuIeIbHON 00JaCcTH; MPaBUIIBHOCTh HCIIOH30BAHUS TAKIX

MePEMEHHBIX JOJIKHA 00ECIIeYNBATHCS MPOTPAMMHUCTOM
70.ITapameTp shared

[TapameTtp shared

~
L4 IMO3BOJIICT CO3AaTh JIOKAJIIbHBIC IICPEMCHHBIC IIOTOKOB, KOTOPBIC IICPC /T

HCIIOJBb30BAHUCM MHUIMUAJIU3HUPYIOTCA 3HAYCHHUAMU NCXOAHBIX IICPEMCHHBIX

~

o ONpeNeNsieT CIIUCOK NEPEMEHHBIX, KOTOPbIE OYIyT JIOKAJIbHBIMU JIJI51
KaXJIOTO IOTOKA; IEPEMEHHBIE CO3AI0TCA B MOMEHT (DOPMHUPOBAHHUS
MIOTOKOB NapaJuIeIbHON 00J1aCTH; HaYaJIbHOE 3HAYEHNE IIEPEMEHHBIX

ABIACTCA HCOIIPCACIICHHBIM

~
o ONpeaeNsieT CIUCOK MEPEMEHHBIX, KOTOPbIE OyayT OOLIMMU I BCEX
MOTOKOB NapasuieIbHONW 00JaCcTH; MPaBUIBHOCTh MUCTIOIb30BAHUS TAKUX

MEPEMEHHBIX JOJIKHA 00ECIIeYnBaThCS MPOrPAMMUCTOM
71.ITapametp THREADPRIVATE

[Tapamerp THREADPRIVATE

~
L4 ITO3BOJIACT CO3AaTh JTOKAJIbHBIC IIEPEMCHHBIC IIOTOKOB, KOTOPLIC IIEPEA

HCII0JIB30BAHUCM MHHIUAIIN3UPYIOTCA 3HAUCHUAMU HCXOOHBIX IICPCMCHHBIX

~
b OIIpCACIISACT CIIMCOK IIEPEMCHHEBIX, KOTOPLIC 6y,ZIYT JJOKAJIbHBIMH IJIsA

KaXJ10T0 IIOTOKA; NEPEMCHHBIC CO3Aal0TCA B MOMCHT q)OpMI/IpOBaHI/ISI



ITIOTOKOB HapaHJIeJILHOﬁ 06J'I3.CTI/I; Ha4YaJIbHOC 3HAUYCHHUC IICPCMCHHBIX

ABJIACTCA HCOIIPCACIICHHBIM

COXpPaHAIOT FJIO6aJILHy}O 0011acTh BUIAUMOCTHU BHYTPHU Ka}KIIOﬁ HUTHU

71.I1epBoii Bei3biBaeMoit pyHkumet MPI nomkHa ObITh QyHKITHS:

[TepBoii Be3biBaeMoi pyHkiuet MPI nomxHa ObITh GyHKITHS:

“int MPI_Comm_size ( MPI_Comm comm, int *size
©int MPI_Finalize (void)
-~

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

72 Ilepenaua coobiennii B MPI

[lepenaua cooOmienuii B MPI

-
AJI I1apaMeTpa Source MOKeET OBITH YKa3aHO 3HAYCHUC

MPI_ANY_SOURCE

-
OTIIPABIISIEMOE COOOIIICHHE OPEIEIICTCS Yepe3 yKa3anue 0J0Ka mamsITi

(6yepa), B KoTOpOM 3TO cOOOIIEHKE pacmoaraercs. Mcnons3yemast s
ykaszanus 0ydepa tpuazga (buf, count, type) BXxoauT B coctaB mapaMeTpoB

MPAKTUYECKU BeeX (DYHKIIMM repeaun JaHHbIX,

L IMPOUECCChl, MCKAY KOTOPBIMH BBIITOJHACTCS IIE€pcaada JaHHbIX,

00s13aTeILHO OOJDKHBI TPUHAJIC)KATE KOMMYHUKATOPY, YKAa3bIBACMOMY B

¢yukuun MP1_Send,

napameTp tag ucnonab3yercs TOIBKO MPYU HEOOXOAMMOCTU PA3TUICHUS
nepeaBaeMbIX COOOIIEHUH, B TPOTUBHOM CTydae B KaueCTBE 3HAUCHUS

napameTpa MOXeET ObITh UCIIOJIH30BAHO MPOU3BOJIBHOE TIEJI0€ YHCIIO

73.ITox nmapamiensHOM nporpamMmMoii B pamkax MPI nonumaercs

[Ton napautensHOM porpaMmoit B pamkax MPI nmonnmaercs



e | BBIBOJ Pe3y/BTATOB BBIIOJHEHMS IPOrPAMMBI HA IIPHHTEP
-
o paborta B MHTEpHETE

e ' wucxonHbiit IPOrpaMMHBINA KOJI pa3pabaTbiBaeTCsl HA alTOPUTMUYECKUX
si3pikax C wm Fortran ¢ ucnonps3zoBannem 6noimorekun MPImporieccsr
MOTYT BBIIIOJHATHCS HA Pa3HbBIX MPOLIECCOPAX; BMECTE C ITUM, HA OTHOM

MpoIeCCopec MOryT paclojiararbCst HCCKOJIBKO ITPOIECCOB

e | komnuectso IPOLIECCOB U YHUCIIO UCIIOJIb3YEMBIX IIPOLIECCOPOB
ONpeaeNsieTCss B MOMEHT 3aIlyCKa MapaieIbHON MPOrpaMMbl CPEJICTBAMU

cpenpl ucnosnaenuss MPI nmporpamm
74 Ilon napamienbHOU nporpamMmoil B pamkax MPI nonumaercs

[Tox mapaiutenbHOM iporpamMon B pamkax MPI nmonumaercs

o BBIBO/J] PE3YJIbTATOB BBHIMIOJHEHUSI IPOTPAMMBI Ha IPUHTEP
o paborta B UHTepHeTe
J BCE MPOIIECCHl IPOTPaMMBI MTOCIIE0BATEIBHO EPEHYMEPOBAHBI

o HOMEP IIPOLIECCAa UMEHYETCSI PAHTOM IIPOLECCa
75.11ox mapamnensHoM nporpamMmmoit B pamkax MPI nonumaercs

[Tox mapaiutenbHOM TporpamMon B pamkax MPI nmonumaercs

o BBIBOJI PE3YJIbTATOB BBIMIOJHEHUS ITPOTPaMMBbI Ha IPUHTEP
o paborta B UnTepHeTe
o MHOKECTBO OJHOBPEMEHHO BBHITIOJIHIEMBIX TIPOIIECCOB

L IMPOICCChbI MOT'YT BBIIIOJIHATBHCSA HA PA3HBIX ITPOICCCOpPaAX; BMECCTC C O9THM,

Ha OJJHOM IIPOHECCOPC MOT'YT paciojiaratbCia HECKOJIbKO ITPOICCCOB

76.I1onoxuTenbHbIE CTOPOHBI TexXHOJIOrMH OpenMP



[TonoxuTtenbHbIE CTOPOHBI TeXHOOTHH OpenMP

-
MPI no3Bonsier CYIICCTBCHHO CHU3UTH CIIOKHOCTDH p8,3pa6OTKI/I

MapauieIbHBIX IPOTPAMM 3a CUYET MCIIOIH30BAHUS OOIIEH MaMsITH

-
MPI no3BoJIsI€T CYIIECTBEHHO CHU3UTH OCTPOTY TIPOOIIEMbI

IIEPEHOCUMOCTH MMAPAIUIENBHBIX POIPAMM MEXIY PA3HBIMU

KOMIIBIOTCPHBIMH CUCTCMAMMU.

-

MPI coneiicTByeT noBbIeHUIO 3G (HEKTUBHOCTH MapaieIbHbIX
BBIUNCIICHUH - IIPAKTUYECKHU [T KaXKIOI'0 TUIIA BBIYUCIUTEIIbHBIX CUCTEM

CYIIECTBYIOT peanu3aiuu oubamorex MPI.

" MPI YMEHBIIAET CJI0KHOCTh Pa3padO0TKHU MapaiIeNIbHBIX MPOTPAMM:

777 I1lonoxutenbHble CTOPOHBI TeEXHOJIOTHH OpenMP

o paboTa B Opaysepe

o Mo3TarHoe (MHKPEMEHTAJILHOE) paclapaljicINBaHHE
o ¢IMHCTBEHHOCTh pa3padaThIBAEMOT0 Koja

o 3¢ PEeKTUBHOCTD

o EPEHOCUMOCTh
78 IloHsITHE KOMMYHHUKATOPOB...

IloHATHE KOMMYHHKATOPOB...

-
L HUCTIOJB3YCTCA OJIAA CBA3HW MCKAY HCCKOJIbBKMUMU ITOTOKAMU

L4 L HCIIOJB3YCTCA AJIA CBA3U MEKAY ABYMS IIOTOKaAMH

l_ o
L B XOZ€ BBITYUCJIICHUHU MOTYT CO31aBaATbCA HOBBIC U YAAIATHCA

CYILIECTBYIOIINE KOMMYHHUKATOPHI.

-
L4 OJIMH U TOT K€ MMPOUCCC MOKCT NIPUHAJIC)KATH PA3HBIM

KOMMYHHKaTOpamMm



79.1loHsiTHE KOMMYHUKATOPOB...

[lonsiTue KOMMYHHKATOPOB...

L L HCIIOJIB3YCTCA AJIA CBA3U MCKAY HCCKOJIBKHMHU ITIOTOKAMHU
-
L4 HUCIOJB3YCTCA MJIA CBA3HW MCKIAY ABYMs IIOTOKaMU

L = ITapHBIC OIICpalIuM IICpCAadn JaHHBIX BLIIIOJIHAIOTCA IJIA IIPOLICCCOB,

[MpUHAIJICKAIUX OJHOMY U TOMY K€ KOMMYHUKATOPY

L = KOJUICKTHBHBIC OIICpAlNH ITPUMCHAIOTCA OAHOBPCMCHHO IJIAA BCCX

POLIECCOB KOMMYHHKATOpa
80.I1oHATHE KOMMYHUKATOPOB...

[TonsiTue KOMMYHHKATOPOB...

L L HCIIOJIB3YCTCA AJIA CBA3U MCKAY HCCKOJIBKHMMHU ITIOTOKaMH

L4 L HUCIIOJIB3YCTCA OJIA CBA3HW MCKIAY ABYMS ITOTOKaMHU

l_ o
L BCC MMCIOIUCCA B IIaPaJUICIIbHOU IIPOTpaMMCEC ITPOUCCChI BXOIAT B
COCTaB CO31aBacMOro 1o yMmOJd49aHuiO KOMMYHHKaATOpa C

uaeHtupukaropom MPI COMM_WORLD

o | MIpU HEOOXOMMOCTH MePeIayy TaHHBIX MEXKy MPOLECCaMHU U3 Pa3HbIX

rpymm HeoOX0AUMO CO3/1aBaTh TJIO0ATBHBI KOMMYHUKATOP

(intercommunicator)
81.IloHATHE KOMMYHHKATOPOB...

[ToHsATHE KOMMYHUKATOPOB...

L L HCTIOJB3YCTCA AJIA CBA3HU MCKAY HCCKOJIbBKUMU ITOTOKAMU

-
b HCIIOJB3YCTCA AJIA CBA3U MEKAY ABYMS IIOTOKaMH



o | CIIEMAJIBHO CO3/1aBa€MbIi CITy>KEOHBIN 00BEKT, 00HEAUMHS IO B
CBOEM COCTAaBE TPYIITY MPOLIECCOB U Psijl AOTOJHUTEIBHBIX TApaMETPOB

(konmexcm)

-
L YKa3aHHC HUCIIOJIb3YCMOT'O KOMMYHHKATOPA ABJIACTCA 00s13aTeIHbHBIM JJIA

orepanuii nepenadyu JaHHbix B MPI
82.IToTok 31O

[loToxk 31O

~
L COBOKYIIHOCTB ITPpOIrpaMMHO-AIIIIapaTHbIX CPCACTB, CITOCOOHBIX

BBIITOJIHATH ITIOTOK KOMaH

{ o
L IMOCJICAOBATCIIBHOCTh HHCTPYKINH, BBIIIOJIHACMBLIX BBIYHNCIINTCIIBHBIM

SIPOM B paMKax mporecca
~
o nporpamma Ha sizbike C1

r .
o CHUCTEMHBIN OJIOK

83.IIpeumytiecTBa KiacTepa:

[IpenmymecTBa Kiacrepa:

o I MOTYT ObITH 00pa30BaHbl Ha 6a3e y>Ke CYIIECTBYIOIIUX Y MOTpeduTeneit

OTACJIbHBIX KOMIIBIOTCPOB, 00 ke CKOHCTPYHUPOBAHLI U3 TUITOBLIX

KOMIIBIOTCPHBIX 3JICMCHTOB,

L4 L MOBBIIICHUE BBIYUCIIMTEIBHOU MOIIHOCTHU OTACIBbHBIX ITPOICCCOPOB

IIO3BOJIACT CTPOUTH KJIIACTCPBI U3 CPABHUTCIIBHO HEOOJIBIIIOT0 KOJMYECTBA

oTnenbHbIX KoMibioTepoB (lowly parallel processing),

° L AJIA TIApaJlICIIBHOT'O BBIIIOJIHCHUS B aJITOPUTMAX JOCTATOYHO BBIACIIATD

TOJIbKO KPYITHbIE HE3aBUCHMBIEC YaCTH pacueToB (coarse granularity).



o Opranusanus B3auMOJIECUCTBUS BbIUNCIUTENBHBIX Y3JI0B KJIacTepa IpH
MOMOIIIH TEepeIavu COOOIIEHUI 0OBIYHO MPUBOIUT K 3HAUUTEIHHBIM

BPEMEHHBIM 3aJIepKKaM,
84.ITpuem coobmenuiis MPI

Ykaxure IMPpaBUJIBHBIC CYXKICHUA

L L HJIA IIapaMeTpa tag MOJKET OBITh YKa3aHO 3HA4YCHHUC

MPI_ANY_SOURCE

2 Bbydep namsatu 1omkeH ObITh TOCTATOYHBIM JIJIs IPUEMa COOOIICHNS, a

THII 9JICMCHTOB II€pCaaBacMoro 1 IpuHUMacMoro COO6IJ.[€HI/I$I JOJIDKHBI
COBITAAaTh, IIPX HCXBATKC IIaMATH 4aCTb COO6IH€HI/I$I 6y,£[eT IIOTCPAHA U B

KOJIe 3aBepiieHus PyHKIUKU OyaeT 3auKCUpoBaHa OIKOKa MepernoTHEHuUs,

a [Ipu HEOOXOIMMOCTH IIpHEMa COOOILEHUS OT JIFOOOTo Mpolecca-
OTIIPABUTEIA JUI TapaMeTpa SOUrCe MOXKeT ObITh YKa3aHO

saauenne MP1_ANY_SOURCE,

= [Tpy HEOOXOIUMOCTH MMpHUEMa COOOIIESHHUS C JIFOOBIM TETOM IS

napameTpa tag moxet ObITh yKazano 3Hauenue MP1_ANY_TAG
85.IIpumep 3anucu qupekTuB B TexHosnoruu OpenMP

[Tpumep 3anucu qupekTuB B TexHonoruu OpenMP

. inti = omp_get_thread num();
o printf("Hello from thread %d\n", i);
o #pragma omp parallel private(beta,pi)

. #pragma omp parallel default(shared)
86.1Ipumep 3anucu nupekTuB B TexHonoruu OpenMP

[Tpumep 3anucu aupekTuB B TexHojaorun OpenMP



o }
e ' Hello from thread 0
o I #pragma omp parallel private(beta,pi)

o I #pragma omp parallel default(shared) private(beta,pi)
87.Ilpumep 3anucu qupekTuB B TexHosuoruu OpenMP

[Ipumep 3anucu qupekTuB B TexHonoruu OpenMP

: &pragma omp parallel private(beta,pi)

-

int i = omp_get_thread_num();

" #pragma omp parallel default(shared)

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

88.puMep 3anucu JUPeKTUB B TexHoJoruu OpenMP

[Ipumep 3anucu qupekTuB B TexHonorun OpenMP

" h=1.0/(double) n;
-

sum = 0.0;

a #pragma omp parallel default (none) private (i,x) shared (n,h,sum)

" #pragma omp parallel default(shared) private(beta,pi)
89.IIpumep 3anucu qupekTuB B TexHonoruu OpenMP

[Ipumep 3anucu qupekTuB B TexHosnorun OpenMP

e ' intid=omp_get thread num();

e ' int numt = omp_get_num_threads();

e ' #pragma omp critical



o I #pragma omp parallel default (none) private (i,x) shared (n,h,sum)
90.ITpumep 3anucu qupekTuB B TexHOoiIoruu OpenMP

[Tpumep 3anucu TUPEeKTUB B TexHOoJIoruu OpenMP

o I pi =h* sum;

o printf("pi is approximately %.16f", pi);
o #pragma omp parallel default(shared)

o #pragma omp critical
91.I1pumep 3anucu qupekTHB B TexHOJIOorMu OpenMP

[Ipumep 3anmcu qupekTuB B TexHonorun OpenMP

e | #include

o #include
o #pragma omp parallel private(beta,pi)

o #pragma omp parallel
92 Ilpumep 3anucu qupekTuB B TexHonornn OpenMP

[Ipumep 3anucu qupekTuB B TexHoioruu OpenMP

e ' #include
o ! int main()
-

o #pragma omp parallel private(beta,pi)

. #pragma omp parallel default(shared)
93.ITpumep 3anucu AMPEKTUB B TexHOoJorun OpenMP

[Tpumep 3anucu aupekTuB B TexHogorun OpenMP



o © &pragma omp parallel private(beta,pi)
e * inti=omp_get_thread_num();

e ° #pragma omp parallel default(shared)
94 ITpumep 3anucu AMPEeKTUB B TexHOoJorun OpenMP

[Tpumep 3anucu aAupeKkTUB B TexHoJgorun OpenMP

° s }
e ° Hello from thread 0

o © #pragma omp parallel default(shared) private(beta,pi)
95.I1pumep 3anucu AUPEeKTUB B TexHoJIoruu OpenMP

[Ipumep 3anucu qupekTuB B TexHonoruu OpenMP

o &pragma omp parallel private(beta,pi)
o "pragma omp parallel private(beta,pi)
3 @pragma omp parallel default(shared)

o #pragma omp parallel default(shared) private(beta,pi)
96.1Ipumep 3anucu gupekTuB B TexHonorun OpenMP
[Ipumep 3anucu qupekTuB B TexHonoruu OpenMP

e | for(i=id+1;i<=n;isi+numt)

e ' x=h*((double)i - 0.5);

e | #pragma omp parallel default(shared)

e ' #pragma omp critical

97 1lpumep 3anucu JUpeKTUB B TexHOoJaoruu OpenMP



[Tpumep 3anucu TUpeKTUB B TeXHOJIoruu OpenMP

e © #include
e ' int main()

e ° #pragma omp parallel default(shared)
98.ITpumep 3anucu AMpeKTUB B TexHOJIorun OpenMP

[Ipumep 3anmcu qupekTuB B TexHonorun OpenMP

e * inti=omp_get_thread_num();
o printf("Hello from thread %d\n", i);

o © #pragma omp parallel private(beta,pi)
99 Ilpumep 3anucu qupekTuB B TexHoioruu OpenMP

[Ipumep 3anucu qupekTuB B TexHosnoruu OpenMP

e ° #include
e " #include

o © #pragma omp parallel private(beta,pi)
100.ITpumep 3anucu gupekTuB B TexHonoruu OpenMP

[Tpumep 3anucu qupekTuB B TexHonoruu OpenMP

e ' &pragma omp parallel private(beta,pi)

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

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

101.1TpuHUMIBI OpraHu3anyy napauieansma B TexHoiaorun OpenMP



K npuniumy orHocuTcs

e | Ieuars pesylbTaTOB BBIIONHEHHS IPOIPAMMBI Ha IPHHTEPE
-
o pabota B MHTEpHETE

o I P BBITTOJTHEHUH OOBIYHOTO KOJ1a (BHE MapaJIeIbHbBIX 00J1acTei)
porpaMMa UCTHOJHSIETCS] OAHUM MOTOKOM (master thread)

o I P TIOSIBJICHUM TUPEKTUBHI #parallel mpoucxoaut coznanue "KomMaHIb1"

(team) MOTOKOB AJ1s MAPAJLIIETLHOIO BHIMOIHEHUS BEIUUCICHUI

e | mocme BBIX0J1a U3 00JIacTH JISUCTBUS TUPEKTUBHI #parallel mpoucxoaut

CHUHXpPOHHU3alus, BCC IIOTOKHU, KPOME master, YHHUUYTOKAIOTCA

-
o IIPOJI0JKAETCS TTOCJIEIOBATEIHLHOE BBITOJIHEHHE KO/1a (0 04epEeTHOTO
NOSIBJICHUS] AUPEKTUBHI #parallel mapannenusm gobasusiercs

UHKPEMEHTAJILHO
102.1Tpo6sieMbl ¢ UICTIOJIB30BAaHUEM €AMHON 00IIeH MaMSsTH ...

[Tpo6iieMbI ¢ UCIIOIB30BAHUEM €IMHOM OO0IIeH MaMsITH MYJIbTHITPOIIECCOPA:

o I JOCTYT C pa3HbIX MPOIECCOPOB K OOIIMM JaHHBIM U 00€CTICUeHUE, B

ATOM CBSI3U, OJTHO3HAYHOCTH (KOTE€PEHTHOCTH) COJICPKUMOTO Pa3HBIX
KDIIEH

(cache coherence problem),

L L HCO6XOI[I/IMOCTB CUHXPOHHU3aAlINH BBaHMOﬂCﬁCTBHﬂ OJHOBPCMCHHO
BBIITOJIHACMBIX ITIOTOKOB KOMaH/

e | He obecrieunBaeTcs OJHOPOJHBIN TOCTYMN K MAMSTH

103.Pacnipenenennas uepapxuueckas 60aza 1aHHBIX, ...

Pacnipenenennas uepapxuueckas 06a3a I1aHHbIX, coAeprkaiias nHpopmaiuio oo
MMEHax cepBepoB MHTepHETA 1 TO3BOJIAIONIAS 10 UMEHH CUCTEMBI ONPE/ICIUTD €€

IP-anpec.



e DNS
L] OHGpaLII/IOHHaﬂ cCMCTEMA
° rapcep

) Domain Name Service
104.pexxumbl iepeaur TaHHBIX

PCKHUMBI IICPCAa4Yn JaHHBIX MOI'YT OBITH CICAYIOIINMU

: [TapayutenbHbI

a bydepuzosannsiii (Buffered)

Pexxum nepenaun no roroBHocTH (Ready)

a Cunxponsbiii (Synchronous)

105.CepBuc cetu MIHTEepHET, NO3BOJISIIOIINI TTOJTYyYaTh JOCTYI K ...

Cepsuc cetu HTEpHET, MO3BOJISIIOIINAN IT0JYy4aTh JOCTYII K MACCUBaM

uH(pOopMaIuK, pa3MEIICHHBIM B II100aIbHON ceTH

e I WwWwW

" http

" TCP/IP

P
106.CeTeBas onepanvoHHasi CUCTEMA - ONIEPAllMOHHAS ...

CereBas OoIIcpaliMOHHasdA CUCTEMaA - OIICpallnOHHaA CUCTCMaA, O6€CH6‘—II/IBaIOH_[a$I

-~
o MPOCMOTP (PUITHMOB

{ o
o (aitn-cepBepHyI0 TEXHOJIOTHIO

C .
o 00paboTKy, XpaHEHHE U TIepeaady JaHHBIX B MHQOPMAIIMOHHON CETH



107.Crioco0sI peanuzaiiys napaiieau3ma
CrniocoObl peanuzaliys napajiienn3ma

o I SQL-cepBep

o rapcep
e SIMD

e MIMD
108.CtpykTypa napajiesibHONU MporpamMMebl, pa3paboTaHHas C ...

CrpykTypa napauielIbHOM MporpamMMebl, pa3paboTaHHas ¢ Ucroiab3oBanueM MPI,

JIOJKHA UMETH CIIENYIOIIUNA BU/I:

e © #include "mpi.h"
int main (int argc, char *argv[] ) {
<mporpaMMHbIi koA 0e3 ucnoas3oBanus MPI pyuxuuii> MPI Init ( &agrec,
&argv );
<mporpaMMHbIN Koj ¢ ucnoiab3oBanneM MPI ¢pyukiuit > MPI_Finalize();

<mporpaMMHbIi koA 0e3 ucnonb3oBanus MPI ¢pynkuuii > return 0;

k
I:H- H n - n
o #include "mpi.h
int main (int argc, char *argv[] ) {
<mporpaMMHbIN koA 0e3 ucnoiab3oBanuss MPI pyHKuui><nporpamMMHbIi
KoJ ¢ ucnosb3oBanreM MPI ¢pynxkiuit > MPI_ Finalize();

<mporpaMMHbIi kof 0e3 ucnonb3oBanus MPI ¢pynkuuii > return 0;

¥
i . " T
o #include "mpi.h
int main (int argc, char *argv[] ) {
<mporpaMMHbIi kKoJ11 6e3 ucnonbp3zoBanus MPI ¢pynkuuit> MPI ( &agre,

&argv );



<mporpaMMHbI# KoJl ¢ ucnoas3oBanueM MPI ¢ynkuuit > MPI Finalize();

<mporpaMMHBIN KoJ1 6e3 ucnosib3oBanus MPI ¢dynkiuii > return 0;

¥

109.CynepkomnbroTep 310

CynepkoMIproTep 3TO

~
L4 BBIYHCJINTCIIbBHAA CUCTEMA, 06J1a)1a}0ma;1 MMpCaACIbHBIMUA
XapaKTCPUCTUKAMM 110 ITPOU3BOJUTCIBbHOCTH CPCAU NMCIOIUXCS B Ka)KI[BIIjI

KOHKPETHBI MOMEHT BPEMEHHU KOMIIBIOTEPHBIX CUCTEM
" o

o CUCTEMHBII OJI0K
~

o CTpUMED

-
° rapcep
110.Tums! nanaeix B MPI

Twune! nagaeIx B MPI

L4 L OTCYTCTBYCT IIOHATHC TUIIOB JaAHHBIX

L4 L HUCIIOJIB3YCTCA MMOHATHEC TUIIOB JAHHBIX TOJIBKO U3 aJITOPUTMHUYICCKOI'O

si3pika C

[ . o
o IPY BBINOJIHEHUH Olepalyil epe1adyu COOOMICHHM ISl yKa3aHUsI

nepeaBaeMbIX WIH MOJTydaeMbIX AaHHbIX B QpyHKUKAX MPI HeoOxoaumo

YKa3bIBaTh THUII ICPCChIIIACMBIX JaHHBIX.

-

B MPI umeroTcs BO3MOKHOCTH ISl CO31aHUS HOBBIX HPOU3BOOHbIX
Munog OarHwvIx Jj1sl 00JIee TOYHOTO U KPATKOTO OMUCAHUSI COJIEPIKUMOTO

MepeChIIaeMbIX COOOIICHUI
111.Tuns! nanseix B MPI

Tume! nagaeix B MPI



-
b OTCYTCTBYCT IIOHATHEC TUIIOB JaAHHBIX

-
L4 HUCIIOJIB3YCTCA IMMOHATHC TUIIOB JAHHBIX TOJIBKO U3 aJITOPUTMHUICCKOI'O

si3pika C

r . .
° MIPY BHITIOJTHEHUH ONEpaluii epeaayu cOOOIEHUM ISl YKa3aHUsI

nepeaBaeMbIX WU MOJTydaeMbIX JaHHBIX B GyHKIUAX MPI Heob6xoaumo

YKa3bIBaTh THUII ICPCCHIJIACMbBIX JaHHBIX.

r .
MPI conepxkut 60Jb1110H HA0OP O6A308bIX MUNOE OAHHBIX, BO MHOTOM

CoBIIagarOmux € THUIIAMH JaHHBIX B AJITOPUTMHUYCCKUX A3BIKAX C u Fortran.

3agaHus B OTKPHITOH (popme

1. BBIYKCIIUTEIbHBIE CUCTEMBI COCTOSIT U3 HECKOJBKUX
KOMITBIOTEPOB.
2.3ak0H WJUTKOCTPUPYET OTPaHUYCHHE pocTa

MIPOM3BOJUTEIILHOCTA BBIYMCIUTEIBHON CHUCTEMBI C YBEJIMYEHHEM KOJIMYECTBA
BBIYUCIIUTEIIEH

3. BBIYMCIINTEIBHBIE CUCTEMBI COCTOST W3 HECKOJIBKUX
IIPOLIECCOPOB.
4.3ax0oH WJUTKOCTPUPYET OTPaHUYCHHE pocta

MPOU3BOJAUTEIIBHOCTA BBIYMCIUTEIBHON CUCTEMBI C YBEJIMYEHHUEM KOJIMYECTBA
BBIYUCIIUTEIIEHN

S.KHaCTepHLIe CHUCTCMBI OTHOCIATCA K BBIYMCJIIMTCIIBHBIM CUCTCMaM

6.Hapanneanble BBIYMCIIUTEIBHBIE CHUCTEMBI OBIBAIOT MHOTOITPOLCCCOPHBIC
n

7. HapaJ'IJ'ICJ'IBHBIe BBIYMCIIMTEIBHBIE CHUCTEMBI OBIBAaIOT MHOT'OMAIIMHHBIC

n
8.CYHepKOMHBIOTepBI OTHOCATCA K BbIYUCIIUTCIIbHBIM CUCTCEMaM
9. KOMaHga MOXKET CIYXHUTb IMPUMECPOM KOMAHIbI, KOTOpasd IO3BOJIACT

pa3ieNATh BEIYMCIUTEIbHBIN MOTOK
10. cuctemsl kmacca MKM/I oTHOCSITCSL K cUCTeMaM ¢ napajieIn3MoM

?.az[amm Ha YCTAHOBJICHUE l'[paBI/I.JIbH()ﬁ nmocjaea0oBaTc/JIbHOCTH:


https://ru.wikipedia.org/wiki/Центральный_процессор
https://ru.wikipedia.org/wiki/Центральный_процессор

1.PacnonokuTe Kj1acChl BEIYUCIUTEILHBIX CHCTEM B MMOpAAKE BO3paCTaHHUA yp0BH€ﬁ
napauiejim3mMa:

OKOJT
OKMJT
MKM/I

2.Pacromnoxure KJ1acchbl BBIYMCIUTEIBHBIX CUCTEM B ITOPSAIKE BO3PACTAHUSA YPOBHEN
napasuieJIu3Ma:

OKO/I
MKO]T
MKM]/I

3. PacnonoxuTe TUIBI apXUTEKTYP MPolieccopa B MOPSJIKE BO3pACTaAHUS CIIOKHOCTH
KOMaH/I

RISC
CISC

3allaHI/ISI Ha YCTAHOBJICHHUE COOTBETCTBUA:

1.YcTaHoBuTE COOTBETCTBUE:
1. MHOTrOIIpOLIECCOPHBIE CUCTEMBI
2. MHOTOMAIITMHHBIE CHCTEMBI
A) Texnonorus nporpammupoBanus OpenMP
b) Texnonorus nporpammupoBanus MPI
2. YCTaHOBUTE COOTBETCTBHE:
1. MHOTOIIPOLIECCOPHBIE CUCTEMBI
2. MHOTOMAITMHHBIE CHCTEMBI
A) OO1as ornepaTtvBHas MaMsTh
b) Pa3nenennas oneparuBHasi naMsTh
3.Cy1iecTBYIOT CIIEYIONINE YPOBHU U30JIALIMU TPAH3AKIINN:

VYpoBenbl: BHyTpu naHHOW TpaH3aKUUM BHAHBI TOJIbKO 3aBEPIIEHHBIC
W3MEHEHUSI, CICTIaHHbIC IPYTUMH TPAH3AKIHUSIMHU



YpoBenb2: BHyTpu maHHOW TpaH3aKIMKW BHJHBI BCE (3aBEpIIEHHBIC U
HE3aBEPUIEHHBIC) U3BMEHEHUSI, ClICJIaHHbIC IPYTUMH TPAH3aKIUIMHU

YpoBenb3: BHyTpu 1aHHOM TpaH3aKIMU BUJIHBI T€ JaHHBIE, KOTOPHIE ObLIN B
0a3e Ha MOMEHT Hauaja TpaH3aKUUuU

YcTaHOBUTE COOTBETCTBHE MEXKIY 3HaueHUsIMU cBoiicTBa Translsolation
KOMITOHEHTHI IIEPBBIM YPOBHEM H30JISILIANA TPaH3aKIUH.

A) tiDirtyRead
B) tiReadCommited

C) tiRepeatableRead
Ixajaa oneHuBaHUA

TecT coaepKUT BOMPOCH U3 pa3HBIX KaTeropuil. MakcuMalibHOE KOJIUYECTBO
0ay1oB 3a pemnieHue Tecta — 30 6anios.
Kpumepuu ouyenueanus pe3yiomamos mecmuposanus:
Kaxnprit  Bompoc (3amaHue) B TecTOBOM ¢opMe OICHUBAETCA TIO0

JMXOTOMHYECKOM IIKaJIe: BRITIOJIHEHO — 2 0aJjia, He BBITOJHEHO — () 0aJ1J10B.

2.2 KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE 3AJIAYH

I.Jonmyctum, wumeercs wmatpuua 4 Ha 6 BBIUHCIHMTENIBHBIX Y3JI0B
pacupeeIeCHHON BBIYUCIIUTEIIBHOW CUCTEMBI. Pean3oBaHa KOJJIEKTOpHAs cXema
oOMeHa JaHHBIMU. BBIUMCINTE, CKOJIBKO IHUKIOB IMEpelauyd JIaHHBIX HYXKHO
BBITIOJIHUTh, YTOOBI OPTraHM30BaTh TONHBIM oOMeH wuHpopmarmeit. KpaTko
000CHYHTE CBOM OTBETHI.

2B wmatpune 6 Ha 8§ BBIYUCIUTEIBHBIX Y3J0B paclpeleIeHHON
BBIYUCIIUTEILHON cUCTeMBI. Peanr3oBaHa MUKIWYEcKas cxeMa oOMeHa JaHHBIMHU.
Brruucnure, CKONMBKO IMKJIOB TEpPEeNadd JaHHBIX HYXKHO BBITIOJHUTH, UYTOOBI
OpraHU30BaTh MOJHBIN 00MeH uHpopManueit. Kpatko 000CHYWTE CBOM OTBETHI.

3.IIpuBenure mpuMep NPOrpaMMHOrO KoJa [Jisi MPOU3BOJIbHOW Barei
3aJlayu, rJe IPUMEHSETCS pa3esieHle U 00beIMHEHUE BHIYMCIUTENbHBIX TOTOKOB



IIIkajia oueHMBAHUS PpelIeHHs KOMMNETEHTHOCTHO-OPHEHTHPOBAHHOIM
3a/1a4M: B COOTBETCTBHHU C JICHCTBYIOIICH B YHHUBEPCUTETE OATTbHO-PEHTHHTOBOM
CHCTEMOH OIICHHBAHHE PE3YyJIbTATOB MPOMEKYTOUHOM aTTeCTallMU O0YyYaroInxcs
ocymiecTBisieTcs B paMkax 100-0aIbHOM MIKAJBI, PU STOM MaKCUMATbHBIN Oat
0 TPOMEXKYTOUYHOM aTTecTallud OOydYarolMXcs MO O4YHOM (opme oO0yueHus
cocTaBisieT 36 6amIoB, MO OYHO-3a0YHOW W 3a04yHOU (opmam oOyueHuss — 60
(ycranoBneHo mnonoxenueM II 02.018). OOmmit OGami Mo HPOMENKYTOUHOM
aTTecTallid CyMMHpPYETCSd C OaslaMd, TOJYyYEeHHBIMH OOYYaromuUMCs IO
pe3ysibTaraM TEKYIIEro KOHTPOJIS YCIEBA€MOCTH B TEUYEHHE CEMECTpa; CyMMa
0aJUI0B MEPEBOAUTCS B OLIEHKY IO AMXOTOMUYECKOW IIKane (s 3a4era) Wid B
OIICHKY IO 5-0alIbHOM 1IKase (11 IK3aMeHa)

MaxkcuManbHOE KOJMYECTBO OaJIOB 3a pEHIeHHE KOMIIETEHTHOCTHO-
OpPUEHTHUPOBAHHOM 3a1aun — 6 OaIOB.

bamn, mnomydeHHbli oOydarommMcs 3a pEHIeHHe KOMIIETEHTHOCTHO-
OPHEHTUPOBAHHON 3aqadd, CyMMHUpPYeTcs C OajuioM, BBICTABICHHBIM €My TI0
pesyibTataM  TecTupoBaHus. OOmwMil Oaml NPOMEKYTOUHOW — aTTecTalluu
CYMMHUpYETCs ¢ OaJuIaMu, MOTyYeHHBIMU 00Y4arOIIUMCS 110 pe3yJibTaTaM TeKYIIEero
KOHTPOJISI YCIIEBAaEMOCTH B TEUYECHHE CEMEeCTpa; CyMMa OajyiIoB TMEPEBOIUTCS B

OIICHKY CIIEAYIOUIUM 00pa3oM:

CootserctBrue 100-0aIbHON U TUXOTOMUYECKOM IIIKAT

Cymma 6annos no 100-6arrvrnoti wikane | OyeHka no OUXOMOMUYECKOU UWKATLe

100-50 3aYTEHO

49 u meHee HE 3a4TEHO

CooteerctBue 100-0a/u1pHOM U 5-0aJLIBHOM IIIKA

Cymma 6amioB o 100-6amtpHoM mikane | OreHka mo 5-0ayutbHON IIKase

100-85 OTJIAYHO




84-70 XOpOUIO

69-50 yAOBJIETBOPUTEIILHO

49 u meHee HEYI0BJIETBOPUTEIIBHO

KpuTtepun oneHuBaHUsi pelleHHs] KOMIIETEHTHOCTHO-OPHEHTHPOBAHHOM
3aa4d (HIDKECIICIYIONINE KPUTCPUU OICHKH SIBJISIFOTCS TPUMEPHBIMH U MOTYT
KOPPEKTUPOBATHCS):

6-5 ©OanoB BbICTaBIAECTCS OOydYarolmeMycCsi, €CJIM pelIeHHe 3ajJaduu
JIEMOHCTPHPYET TTyO00KOe MOHNMaHUE 00y4JaloIIUMCs PEAJIOKEHHOM MPOOIeMbI U
Pa3HOCTOPOHHEE €€ pacCMOTpPEHHE; CBOOOJHO KOHCTpyHpyemas pabota
MPEICTaBISIET COOO0 JTOTHYHOE, SICHOE U TIPH STOM KpaTKOe, TOYHOE OMMCAaHUE X0/
pemieHus 3agadd  (MOCIAEAOBATEIBLHOCTH (WJIM  BBIMOJHEHHUS]) HEOOXOAUMBIX
TPYJOBBIX JEUCTBUI) U (QOPMYJIHPOBKY JIOKa3aHHOTO, MPABHIIBHOIO BBIBOJIA
(oTBeTa); MpU 3TOM OOYYAIOIIUMCS MPEIOKEHO HECKOJIbKO BAPUAHTOB PEIICHUS
WM OpUTHHAIBHOE, HECTaHJIApTHOE pelieHue (uiu Hambomee r¢hPexkTuBHOE, WIH
HamOoJiee paIMOHAIBLHOE, WU ONTHUMAJIbHOE, WM EJUHCTBEHHO MPAaBUIIHHOE
pellieHne); 3agada pelieHa B YCTAHOBJIIGHHOE TIPEIoaBaTesieM BpeMs WIH C
OTIEPEKEHUEM BPEMEHH.

4-3 Oanja BbICTaBIACTCS OOydYarolmleMycsl, €CJId pelieHue 3ajauu
JIEMOHCTPHUPYET MOHUMaHHE OO0YyYaloUIMMCs TPEUIOKEHHON MpoOJIeMbl; 3amada
peIlieHa TUMOBBIM CIOCOOOM B YCTAaHOBJICHHOE IPEIOJaBaTEIeM BPEMS; UMEIOT
MecTo ob0mue ¢pa3bl U (UIM) HECYIIECTBEHHbIE HEAOYEThl B ONHMCAHMM XOJa
peueHus u (Uian) BeIBoJA (OTBETA).

2-1 ©Oanja BpICTaBIsAeTCS OOydYaromieMycsi, €ClIM pEIICHHe 3aJa4yu
JEMOHCTPHUPYET TIOBEPXHOCTHOE TMOHUMAaHHE OOydYalomUMCsl MPeaoKeHHON
POOJIEMBI; OCYIIECTBICHA IMOMBITKA MIA0JIOHHOTO pEelIeHUs 3a7a4d, HO TpHU ee
peuieHuu  JOMyIIeHbl  OMMOKM ¢ (WJIM)  MPEBBIIEHO  YCTAHOBJIEHHOE

npernoaaBaTciicM BpEMs.



0 ©OanjoB BbICTaBISIETCS OOydYaloOlIEMyCsl, €CJIM pelIeHUuEe 3aJlayu
JEMOHCTPUPYET HEMOHUMaHUE 00yYaroUUMCs MPEI0KEHHON TPOOIeMBbl, U (HIIN)
3HAYUTENIbHOE MECTO 3aHMMAIOT 00IIMe (Ppas3bl U TOJOCIOBHBIE PACCYXKICHUS, U

(w1M) 3a7a4a HE pellIeHa.



