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YHUKanbHbI MPOrpaMMHbIA KIKOY:

e3a683eaale62674b54149980990 XRGHQEH! MapasIenbHbIX eblyuceHud, 8 cemecmp

Tepuana ana AnarHoCtn4yeCckKoro rectupoBaHusa

NMarHoOCTnN4eCKoro TeCtupoBaHmda no gucuuniinHe:

Koa, HanpasneHune 09.03.02 "HghopMaLMOHHbIE CUCTEMbI U TEXHOSTOMNK
NOLArOTOBKU
HanpaBneHHOCTb NHdopMaLMOHHbIE CUCTEMBI N TEXHOSOMNN
(npochunb)
dopma 0byyeHus OYHas
Kadenpa- NHdopmaTrKn 1 BbIYUCIINTESNTBHOW TEXHUKM
pa3paboTymk
Beinyckatowas NHdopMaTrKn 1 BbIMUCIIUTESNTBHOWN TEXHUKN
kadegpa
ITpoBepsiemas BapuanTbl Tun
KOMIIETCHIIUA 33)13]!1/16 OTBETOB CI10KHOCTH
BOIIPOCA
1. oTHOLIEHUE BpEMEHU
IMOCJICAOBATCIIbHOI'O AJITOPHUTMaA KO
BPEMCHH ITapAJIJICIIBbHOI'O PCIICHUA
3a1a4u
2. OTHOIIICHUE BPEMCHH
OIK-1 IMOCJICAOBATCIIbHOI'O AJIF'OPHUTMaA KO
OIIK-6 YCKOPGHI/IGV rapajjiesIbHbIX | BDEMEHHU apajjleIbHOTO PEIICHUs Huskuii
MK-4 BBIYHCIICHUU — O3TO: 3aJlavy IIpHU UCII0JIb30BaHUN
MaKCHUMAaJIBHO BO3MOXHOT'O
KOJIMYECTBA IIPOLIECCOPOB
3. OTHOIIICHHE BPEeMEHHU
MapajieJIbHOI'O aJIrOpUTMa KO
BpPEMCHU MMOCJICA0BATCIBLHOI'O
pEHIICHUS 3a1a9U
JlomonuuTe, BIUIINTE
HEOOoCTaromee CJI0BO Ha MECTC
NponyckoB  «Jlig  opraHuzanuu
OIIK-1 napajiCJIbHBIX BBIYHCJICHUN B
OHK- 6 BI)I‘II/ICJ'II/ITGJ'II)HI)\I‘X CUCTeMax C skt
[K-4 pacipeaci€cHHOU IIaMATBIO
HEOOXOIMO BBIICITUTD
MH(OPMALIOHHO
(bparmMeHThI BBIYNCIICHUH,
IIPOBECTHU 150, IIPOTPaMMHYIO
pcaI3alnuto
1. U30BITOYHOCTD
OIK-1 B dWem cocTtoar HeoOXoAWMBbIC| BBIUUCIUTEIBHBIX YCTPONCTB U
OIIK-6 yCJI0BUMA 11 BO3MOXHOCTH HE3aBUCHUMOCTH UX Huskuii
[K-4 OpraHu3alu napajIeIbHBIX (GYHKIIMOHUPOBAHUS
BBIYHCJICHHUH: 2. OopraHu3anus pexxuma
pasaciICHuA BPpEMCHU




3. HaJTMYKE CeTH Mepeadu TaHHBIX
MEXy MPOIECCOPAMHU

JlomoaHwute, BIIMILIUTE
HEJOCTalollee CJIIOBO Ha MecTe
IPOITYCKOB «B pexxume
OITK-1 _ napauIebHbIX
OITK-6 BBIYUCIICHUH Ha 00BIYHOM sk
K-4 MOCIE0BATEILHOM  KOMIIBIOTEpE
0e3 HCII0JIb30BAHUS
JOTIOTHUTEIBHBIX ~ MPOTrPAMMHBIX
CpEenCTB c BU3yaJIM3aLien
polecca peteHus»
1. anuknnyeckuii
OIIK-1 OPHUEHTHPOBAHHBIN Tpad
OIIK-6 Mopnenb BIYUCIIEHUHN — 3TO: 2. OuHapHOE AEPEBO Huzkuit
[1K-4 3. MUKJINYECKUI
OpPUEHTHUPOBAaHHBIN rpad
1. uTeHue BXOIHBIX TAHHBIX C
JKECTKOT0 JIUCKa
OIK-1 2. CHHXPOHH3aLNA B
OIK-6 Kakue 9acTu POTPAMMBI napajuleJIbHON MporpaMmMe Cpenuii
TK-4 SBIISIOTCS MOCJIEIOBATEIbHBIMU? 3. KPUTHYECKAs CEKIUA B
napajuleJIbHON MporpaMmMe
4. Huuero u3 BbllIE
NEPEYUCIIEHHOTO
Haiigure COTJIACHO 3aKOHY
I'ycraBcona YCKOpEHHE
MacIITabupoBaHuUs HEKOTOpOU
MapajuleIbHOM MPOTPaMMBbl, €CJIH
OIK-1 U3BECTHO, 4o BpeMsl
OITK-6 nocJeA0BaTeIbHON 9acTH Cpenmnii
TK-4 mporpaMMbl paBHO math mc, Bpems
YacTH TPOTPAMMBI, KOTOPAst MOYKET
ObITH pacmapalesieHa, paBHO math
MC, KOJIMYECTBO  IPOIIECCOPOB
paBHO math. OTBeT okpyriure 110
JIECSATHIX.
1. nporpamma noposxaaet
MIPOIIECCHI, BHITTOIHSONIHECS
"0THOBpEMEHHO"
2. IporpaMma MopoKJaeT He
OoJiee OZHOTO Mpoliecca 3a BeCh
OTTK-1 IIUKJI CBOETO BBITIOJTHEHUS
OIK-6 Yem xapakrtepusyercs concurrent- 3. mporpaMMa MOXeT ObITh Cpennii
K-4 nporpamma? MCIIOJTHEHA TOJIBKO Ha HECKOJIBKHUX
BBIYHCIUTENLHBIX MAIIMHAX,
COCIMHEHHBIX CETHIO
4. mporpamMMa MOXeT OBbITh
HCITOJIHEHA TOJIbKO Ha OBM ¢
HECKOJIbKUMH (PU3HUECKUMHU
poreccopamu
OIIK-1 JlonmonHwure, BIIUIIIUTE
OIIK-6 HENOCTAIoIEe CJIOBAa Ha MECTE Cpenuuii
I1K-4 nponyckoB  «Ilog  kmacrepom




OOBIYHO TOHUMAETCI MHOKECTBO

OTAENbHBIX ,
06’[: CANHCHHBIX B CCTh, JUIA
KOTOPBIX pu ITOMOIIH
CIICIHAJIBHBIX aHHapaTHO-
IPOrPaMMHBIX CPEICTB
oOecrieunBaeTcs BO3MOKHOCTh
YHH(PHUITUPOBAHHOTO ,
HAIEKHOTO i1

3(PEKTUBHOTO MCTIOIB30BAHMS

OIIK-1
OIIK-6
[IK-4

Kakasgs  gupektuBa  Mapkupyer
HA4yajJ0 IapajuleIbHOM  CEKLUH
(OpenMP, si3p1k C)?

1. #pragma parallel
2. #pragma init
3. #pragma mp start
4. Hu oniHa u3 npeiiioKeHHbIX

Cpennuit

OIIK-1
OIIK-6
[IK-4

Hononnure, BITUILINTE
HEJOCTAIOUIME CJI0BA HA MECTE
npornyckoB  «/lnsg  opranuzauuu
napajiCJIbHbIX BBIUHCIICHUN B
BBIYMCIIUTENIbHBIX ~ CHUCTEMax C
pacnpeneneHHoM
HE00X0UMO BBIJICIIUTh
UH(POPMALIMOHHO HE3aBUCHMBIE
BBIYHMCIICHH, IPOBECTH
UX TMPOrPAMMHYIO PEaTU3aLHIO,
pa3MECTUTh IOJIYYEHHBIE YacTH
IIPOrpaMMBI Ha pasHbIX
npoieccopax u 3aTeM
OpraHu30BaTh
B3aUMO/ICCTBUE MEXAY
IIPOLIECCOPAMU)

Cpennuit

OIIK-1
OIIK-6
[IK-4

Paccmotpum 3aaqy
MEPEeMHOKCHHUST ~ MATpPUIBI  Ha
BEKTOP. [Tycth pasmep
IIEPEMHOKAEMON MaTpHUIIbI
100x100. Ha BblYUCAUTENBHON
CHCTEME BCE OTIEpAINH CIIOKECHHS 1
YMHOXEHHS BBITIOJTHSIOTCS
OJIMHAKOBOE BPEMSI

2 Hcek. JIaTeHTHOCTH ceTH

50 Heek. [TponyckHas CmocoOHOCTH
cetu 60 Moaiit/cex. DneMeHTHI
MaTpulibl uMmeroT Ttun double wu
3aHHMaloT w = 8§ Oaiit. Eciiu npu
pacrmapauieIMBaHu! UCTIONB30BaTh
pa3jienieHne MaTpullbl Ha CTPOKH
geMmy OyZleT paBHO yCKOpEHHUE MpHU
UCIIOJIb30BaHUU 4 MPOLIECCOPOB:

1.5
2. 3,97
3.2

Cpennuii

OIIK-1
OIIK-6
[1K-4

Kakum o6pazom B OpenMP moxHO
SBHO 3aJaTh YUCJIO TIOTOKOB?

1. c momorIEI0 IEpEMEHHON
OMP_NUM_THREAD
2. C TIOMOIIBIO TUPEKTUBBI
#pragma omp parallel ...
num_threads
3. C TOMOIIBIO (PYHKIHH
set_num_threads
4. HEe OJVH U3 BHIIIIC
TIePEYNCIICHHBIX

Cpenuuii




1. atpubyT ycTaHaBIMBAET, YTO
BCE HUTH MOJIB3YIOTCA OJTHOM
KOIIMEH BCEX IIEPEMEHHBIX U

00mux OJI0KOB, IEPEUYUCICHHBIX B
list
2. aTpuOyT yCTaHaBJIMBAECT, YTO HU

OIIK-1 Bri6epuTe BepHOE yTBEpKICHHE 00 .
h s OJIHA U3 HUTEH, MePEUNCIICHHBIX B .
OIIK-6 atpubyte private(list) TUpEeKTUBBHI| .. - Cpennuii
list, He MOJKeT BOMTH B OJI0K KOJa
[1K-4 omp parallel 8 OpenMP. .
HWKE TAaHHOUW TUPEKTHBBI
3. aTpuOyT ycTaHaBIUBAECT, YTO
ToJIbKO master thread MoxeT numeTh
JIOCTYTI K IEPEMECHHBIM,
MIePEUNCIICHHBIM B list
4. Bce yTBEpKJICHUSI HE BEPHbBIC
PaccmoTpum 3aauy
nepeMHokeHuss Marpui. I[lycth
pa3Mep NepeMHOXKAeMO MaTpHIIBI
100x100. Ha BbIYUCAUTEIBHOU
CHCTEME BCE OTICpAIIMH CIIOKCHHS 1
YMHOXCHHUS BBITIOTHSIOTCS
OJIMHAKOBOE BpEMSI
2 ucek. JIaTeHTHOCTH ceTn 1.1,8
OIIK-1
500 HCEK. [Iponycknas 2.21 o
OIIK-6 Cpenumii
TK-4 CIOCOOHOCTH CETH 3.3,6
50 Moaiit/cex. DJIeMEHTHI
Matpuil umeroT Tun double wu
3aHuMaloT w = 8 OaiiT. Ecniu npu
pacrnapasuieIMBaHuU UCITIOJIb30BaTh
anroput™M  ®okca, uyemy Oyxer
PaBHO TEOPETUYECKOE YCKOPEHHUE
pu HCITOJIb30BaHUU 4
MPOIIECCOPOB
1. oGecnieueHne MUHUMAIILHOTO
BpPEMEHH BBITTOJIHCHUS OJTHOM
MPOrPaMMBbI
Yen < APAKTEDHZYCTCS 2. IEpBUYHOCTD MPOITYCKHOM
OTIK-1 MHOTOIT OHGCCHOCTBp(COIl(I:)uI‘I‘}e]nC ) criocobmocTH
OIIK-6 P YN 3. ne TpeOyeTcst odbecnieueHune Bricokuit
B KOHTEKCTE  MapaJjiebHbBIX .
[1K-4 . MaKCUMaTbHON U30JISAINUN
BBIYUCIICHH?
MIPOIIECCOB JIPYT OT JIpyra
4. obecrieueHre KaKk MOKHO Ooliee
PaBHOMEPHOTO pacIpe/IeIICHUS
PECYPCOB MEXY MpOoIlecCaMu
Haitgure COTJIaCHO 3aKOHY
I'ycraBcona YCKOpEHHE
MacIITabupoBaHuUs HEKOTOPOU
napajuieTbHON MPOrpPaMMBI, eCIH
H3BECTHO 91O BpeMsl
OTIK-1 HOCHCI[OB’aTeHBHOﬁ qIZlCTI/I
OIIK-6 Bricokmii
K-4 mporpamMMbl paBHO math mc, Bpems

Y4acTH MPOTPAMMBI, KOTOpast MOXKET
OBITH pacrapalesieHa, paBHO math
MC, KOJMYECTBO  IIPOILIECCOPOB
paBHO math. OTBeT OkpyriuTe 10
JIECSTHIX.




1. BeIYUCIIEHUS TPOU3BOJATCS HA
OBM c ogHOsAIepHBIM
MPOLECCOPOM B MHOT'03aIa4HOU
oC

2. BEIYUCIICHUS IIPOU3BOAATCA HaA

OIIK-1 B kakux cuTyanusx MOXET OBITH
OIIK-6 peanu3oBaH UCTUHHBIN 9BM ¢ onnosncpubim . Bricokuit
8 npoiieccopom B oHo3agauHon OC
[IK-4 napajuleInu3M BbIUNCICHUN?
3. BBIYMCIICHUS POU3BOASTCS Ha
MHOTOIPOLIECCOPHOM yCTPONCTBE
4. nist BBIYMCIICHUHN pUMEHSIETCS
MpOLECCOP, NOAACPKUBAIOIINI
(buU3NYECKYI0 BEKTOPU3AIINIO
Haiinure COIJIaCHO 3aKOHY
I'ycraBcona YCKOpEHHE
MacIITabupoBaHuUs HEKOTOPOU
[apaJUIEJIbHOM INPOrPaMMBl, €CIIH
OIK-1 U3BECTHO, 4o BpeMs
OITK-6 1OCJIE€0BATENbHON 4acTH BLICOKIIA
K-4 mporpaMMbl paBHO math mc, Bpems
YacTH MPOTrPAMMBI, KOTOPasi MOXKET
OBITH pacrapaiiesieHa, paBHO math
MC, KOJIMYECTBO  IPOIIECCOPOB
paBHO math. OTBeT OKpyriauTe 10
JIECSITHIX.
1. mammHHas oneparys CI0KeHus
qrces He 00J1a7jaeT CBONCTBOM
KOMMYTaTUBHOCTH (IIOPSAIOK
CJIOKEHMSI IBYX YMCEJ BaXKEH)
2. pacriapalijielIieHHbIe alrOpPUTMbI
peayin3yroTcs Ha OJJHOSIEPHOM
Kakue akTopsl npensTCTBYIOT npoieccope
OIIK-1 MOJTYYCHHIO pe3ynbTaTa c 3. MalIMHHAS OTIepaIUs
OIIK-6 OKU/JaeMOW  TOYHOCTBIO  TpH| YMHOXKEHMs 4Hcel He o0yagaer Beicoknii
[IK-4 pacnapajieIMBaHuU CBOMCTBOM aCCOLMaTUBHOCTH

apu(MeTHUECKUX pacyeToB?

(BakeH MOPSATOK MEPEMHOKEHUS
TpEX yucen)

4. MalMHHAS ONepalus
YMHOXXEHHS YHcell 00J1a1aeT
CBOIICTBOM KOMMYTAaTUBHOCTH
(TIOPSTOK TTEPEMHOKCHHSI IBYX
YHUCEJ HE BOKCH)




