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Koa, HanpasneHune 09.03.02 "HghopMaLMOHHbIE CUCTEMbI U TEXHOSTOMNK
noAaroToBKU
HanpaBneHHOCTb be3onacHOCTb MHOOPMALMOHHBIX CUCTEM U TEXHOMNOMN
(npochunb)
dopma 0byyeHus OYHas
Kadenpa- NHdopmaTrKn 1 BbIYUCIINTESNTBHOW TEXHUKM
pa3paboTymk
Beinyckatowas NHdopMaTrKn 1 BbIMUCIIUTESNTBHOWN TEXHUKN
kadegpa
Tun
IIpoBepsiemast Bapuantsi
KOMIETeHIUsI 3anatue OTBETOB CHOAHOCTH
BOIpOCa
1. oTHOIIIEHUE BpEeMEHHU
MOCIIEI0BATEIBHOTO ArOPUTMA
KO BPEMEHH TapauIeIbHOTO
peleHus 3a1a4u
2. OTHOIIICHHE BPEMCHH
MOCIIEI0BATEIBHOTO ATOPUTMA
OIIK-1 . KO BPEMEHHU MMapAJIIEIBbHOTO
OIIK-6 YCIfOpeHI/IG rapasjiejIbHbIX BBIYMCIICHUN — T — Huskuit
[1IK-4 oo WCTIOJIb30BAHUY MAaKCUMAIbHO
BO3MOYXHOT'O KOJTMYECTBA
MIPOLIECCOPOB
3. OTHOIIIEHHE BPEMEHH
MapajuIeILHOTO AJITOPUTMA KO
BPEMEHH IOCJIEIOBATETHLHOTO
pemeHus 3agaun
JlomoyHUTe, BOUIIKATE HETOCTAIOIIEE CIIOBO
Ha MeECTe TPOMYCKoB «JlJis opraHu3anuu
OIIK-1 napajuleIbHbIX BBIYKCIICHUN B
OIIK-6 BBIYHCIIUTEIBHBIX CHCTEMax c Huzkuit
[1K-4 pacmpeieieHHON TaMsIThl0 HE00XO0IUMO
BBIJICIUTh ~ MH(POPMAIIMOHHO
(dbparMeHTBl BBIUUCIECHUN, TPOBECTH HX
MIPOTPaMMHYIO pean3aIiuio
1. U30BITOYHOCTD
BBIYUCIIUTCIIBHBIX YCTpOI\/'ICTB u
HE3aBHUCHUMOCTh MX
OIIK-1 B ueMm cocTosT HeoOX0IUMBbIE YCIOBUS TS (YHKIIMOHUPOBAHUS
OIIK-6 BO3MOYXHOCTH OpPTaHU3AINU MapaIeTbHbBIX 2. opraHm3aIiys pexnuma Huzkuit
[1K-4 BBIYMCIICHHI: pa3zeseHus BpEMEHU
3. HATMYHUE CeTU Tepeladun
IaHHBIX MEXIY MpoLeccopamu




HOHOJ’IHI/ITG, BIIMIINTE HEAOCTAOIIEEC CIIOBO

Ha MECTe IIPONYCKOB «B  pPEXKUME
OTNK-1 _ napauIeTbHBIX
OITK-6 BBIYHCIICHUI Ha 0OBIYHOM Huskuii
K-4 MOCJIeIOBaTEeIbHOM  KOMIbloTepe  0e3
UCIOJIb30BAHUSA JTOTIOTHUTEIIbHBIX
MPOrPaMMHBIX CPEACTB C BH3yalu3aruei
polecca pelIeHus»
1. auuknuyeckuit
OIIK-1 OpPUEHTUPOBAHHBIN rpad
OIIK-6 Moienb BEIYMCIEHUH — 3TO: 2. GuHApHOE JIEPEBO Huskuii
T1IK-4 3. HUKIINYECKUI
OpPUEHTUPOBAHHBIN rpad
1. 9TeHUe BXOIHBIX TAHHBIX C
AKECTKOTO JTUCKA
OIK-1 2. CI/IHXpOIEI/BaLII/I}I B
OITK-6 Kakume dactu mporpaMmbl  SIBISIFOTCS napasuieIbHOM MporpaMmme Cpenuii
K-4 MoCJe10BaTeIbHBIMH? 3. KPUTHECKast CCKLUA B
napasuieIbHOM MporpaMmme
4. Hudero u3 BbIIIIE
MIEPEYUCICHHOTO
Haitnute cornacHo 3akony ['ycraBcoHna
YCKOpPEHUE MacIITaOMpOBaHUS HEKOTOPOM
napauieIbHOM POTPaMMBI, €CITH H3BECTHO,
OIIK-1 YTO BpEMs IOCJEIOBATEIbHON  YacTu
OIIK-6 nporpamMMbl paBHO math mc, Bpems yactu Cpennuii
[1K-4 MPOrpaMMBbI,  KOTOpas ~ MOXeET  ObITh
pacmapaneneHa,  paBHo  math  wmc,
KOJMYECTBO MpOIIECCOpOB paBHO math.
OTBET OKPYTIIUTE IO JECATHIX.
1. nporpamma nopoxaaer
MIPOIIECCHI, BHITOTHSFOIIHECS
"0OAHOBpPEMEHHO"
2. IporpaMMa TopoKIaeT He
6oJiee OJJHOTO Mpoliecca 3a BeCh
OINK-1 IIUKJT CBOETO BBITIOJTHEHUS
OIK-6 Yem XapaKkTepu3yercs concurrent- 3. mporpaMmma MOXeT ObITh Cpennii
K-4 nporpamma? WCTIOJTHEHA TOJIBKO Ha
HECKOJIbKUX BBIYUCITUTENBHBIX
MAaIIHHAX, COSIMHCHHBIX CEThIO
4. mporpamMMa MOXeT ObITh
HCIIOJIHEHA TOJIbKO Ha OBM ¢
HECKOJIbKUMH (PU3UIECKIMHU
IpOIIecCCOpamMu
JlomonHuTe, BOUIIKUTE HEIOCTAIOIINE CIIOBA
Ha Mecte mpomyckoB «[lom kimacrepom
OOBIYHO MOHUMAETCS MHO>KECTBO
OIIK-1 OTJETbHBIX , OOBEOWHECHHBIX B
OIIK-6 CeTh, JUIL  KOTOPBIX IIPpM  IIOMOIIHU Cpennnii
[1K-4 CIIELIMAJIIBHBIX  alapaTHO-IIPOrPaMMHBIX
CpeAcTB o0ecreynBaeTcss BO3MOXKHOCTb
YHU(PUIUPOBAHHOTO , HaJIe)HOTO
1 2QHEKTUBHOTO HCIIOIH30BAHUS
OIIK-1 Kakas mupekTHBa MapKUpyeT Hadayo 1. #pragma parallel .
o .. Cpennuit
OIIK-6 napauienbHol cexuun (OpenMP, 31k C)? 2. #pragma init




[1K-4

3. #pragma mp start
4. Hu ogHa U3 Npe1yIoKEHHBIX

JlomoTHUTE, BIUIIIATE HEAOCTAIOIINE CII0BA
Ha MecTe MNpomnyckoB «Jlns opraHuzanuu

napajuiebHbIX BBIUMCIICHUN B
BBIUMCIIUTEIIbHBIX cucTremMax c
OITK-1 pacnpezieieHHOM HE00X0IUMO
OITK-6 BBIJICJIUTh I/IH(l)OpMaI_[I/IOIiHO HE3aBUCHMBIC Cpenuii
K-4 BBIUMCIICHHUM, TPOBECTH HUX
NPOTPaMMHYIO pEaH3alfi0, Pa3MECTHTh
MOJIyYE€HHBIE YAaCTH MIPOrpaMMbl Ha Pa3HBIX
mporieccopax M 3aTeéM  OpraHU30BaTh
B3aMMOJICHCTBHE  MEXIY
IPOIIECCOPAMI
Paccmorpum  3agauy = mepeMHOXKEHHS
Marpuilpl  Ha Bektop. Ilycte pasmep
nepemHoxkaemoil matpuubl 100x100. Ha
BBIUUCIIUTENIFHOW CHUCTEME BCE OIepamuu
CIIO)KEHHUSI W YMHO>KEHHUS BBIMOJIHIIOTCS
OIIK-1 SHHI/LI:;K(J)?;TGG:EI;ZB(/)ISTH ceTu 1.5
OIIK-6 ' 2. 3,97 Cpennuit
K-4 50 HCEK. [IponyckHas coco6HOCTH ceTn 60 3
Mobaiit/cex. DJeMEeHTBl MaTpPULIBI HUMEIOT
tun double u 3annmaror w = 8 Gaiit. Ecin
IpU  pacnapajuieTuBaHUU  HUCIOJIb30BaTh
pa3jeneHne MaTpULbl Ha CTPOKH YeMy
Oyzner paBHO yCKOpEeHUue npu
WCIIOJIb30BaHUU 4 TIPOIIECCOPOB:
1. c momo1kI0 IepeMEeHHOMN
OMP_NUM_THREAD
2. C TIOMOIIBIO TUPEKTUBBI
OTIK-1 Kakum ob6pazom B OpenMP MOxHO SBHO #pragma omp parallel .. .
OIIK-6 o num_threads Cpennuit
3a]aTh YHCIIO TOTOKOB’
TIK-4 3. C MOMOIIBIO PYHKITHH
set_num_threads
4. He OJIMH U3 BbIILIE
NEePEYHCIEHHBIX
1. arpubyT ycTaHaBIMBaeT, 4TO
BCE€ HUTH MOJIb3YIOTCS OAHON
KOTHEW BCEX IEPEMEHHBIX U
00ImuX OJIOKOB, EPEUUCICHHBIX B
list
2. aTpu0yT yCTaHABIUBAET, YTO
OIIK-1 Breibepute  BepHOe  yTBepxkjaeHHE 00 HU OJIHA U3 HUTEH,
OIIK-6 arpubyte private(list) aAMpexTHBB omp| nepedyrciaeHHbIX B list, He Mmoxer | CpenHuii
[1K-4 parallel B OpenMP. BOMTH B OJIOK KOJla HIDKE JJaHHOU
JTUPEKTUBBI
3. atpuOyT yCTaHABINBAET, YTO
TOJIbKO master thread moxer
HUMETh JIOCTYI K TIEPEMEHHBIM,
MePEeYUCICHHBIM B list
4. Bce yTBEpK/ICHUSI HE BEpPHbBIE
OIIK-1 PaccmorpuM  3agauy = NepeMHOXKEHUS 1.1,8
OIIK-6 Matpuil. I[lycTs pasmep mnepeMHOKaeMOu 2.2,1 Cpennuit
T1K-4 Marpunbl 100x100. Ha BbruucnuTenbHOM 3.3,6




CHCTEME BCE OIEpalud CIOXKCHUS U
YMHOXXCHUSI  BBITTOJIHSIOTCS  OJJUHAKOBOE
BpeMsI

2 Heek. JIaTeHTHOCTH CeTH

500 ueek. [IpomyckHas CHOCOOHOCTH CeTH
50 Mobaiit/cek. D1eMeHTbI MaTPUIIBl UMEIOT
tun double u 3anumaror w = 8 6aiit. Ecin
IpH  pacnapaiieIiBaHuN  HMCIIOJIb30BaTh
anroputMm  Dokca, demy Oyaer paBHO
TEOPETUYECKOE YCKOpCHHUE npu
WCII0JIb30BaHUH 4 TTPOLIECCOPOB

1. oOecrieueHUE MUHUMAITLHOTO
BPEMCHH BBITIOJIHEHUS OJTHOM

IIPOrpaMMbl
2. IEpBUYHOCTb IPOITYCKHON
OIIK-1 Yem xapakTepusyercs MHOTOIIPOLECCHOCTh CHOCOOHOCTH
OIIK-6 (concurrency) B KOHTEKCTE NMapauieIbHbIX| 3. HE TpeOyeTcs o0ecreueHne Bricoknii
[1K-4 BBIYUCIICHUI? MaKCUMAaJIbHOU U30JIALUU
IIPOLIECCOB IPYT OT Ipyra
4. obecrieyeHne Kak MOXKHO OoJee
PaBHOMEPHOTO paclpeeiIeHUs
pECYpPCOB MEXAY IpoLEeccCaMu
Haitnure cornacHo 3akony I'ycraBcona
YCKOpEHUE MacIITa0UpOBaHUS HEKOTOPOM
IapaJuIeIbHOM IPOrpaMMBl, €CJIU U3BECTHO,
OIIK-1 YTO BpEMs IIOCIIEIOBATEIbHOM  4YacTH
OIIK-6 mporpaMMbl paBHO math mc, Bpems yactu Bricokuit
[IK-4 IPOrpaMMbl,  KOTOpask ~ MOXET  ObITh
pacnapaesneHa, paBHoO  math  wMmc,
KOJIMYECTBO IpOLIECCOpOB paBHO math.
OTBET OKPYIJINTE JO JECSTHIX.
1. BeIuMCIIEHUS TPOU3BOIATCS HA
OBM c ogHOsIIEpHBIM
MPOLECCOPOM B MHOT033/Ia4HOU
OoC
2. BBIYHCIICHUS IPOU3BOJISATCS Ha
OIIK-1 B kakux cuTyamusx MoOXeT  OBITh OBM c ogHOsAEpHBIM
OIIK-6 peanu30BaH  MCTUHHBIM  Mapajulean3M| IMPOLECCOPOM B OJHO3aJauHON | Beicokuit
[1K-4 BBIYMCIICHHI? oC
3. BBIYMCIICHHSI TPOU3BOIATCS HA
MHOTOIIPOLIECCOPHOM yCTPONCTBE
4. U1 BBIYMCIICHUH PUMEHSIETCS
MIPOLECCOP, MOAIEPKUBAOLIMI
(hU3MUYECKYI0 BEKTOPU3ALINIO
Haiinure cormacHo 3akoHy I'ycraBcona
YCKOpEHHE MacIITaOUpOBaHUS HEKOTOPOH
NapajuIeIbHOM IPOrpaMMBl, €CJIU U3BECTHO,
OIIK-1 YTO BpEMsS IIOCIIEIOBATEIbHON  YacTH
OIIK-6 nporpamMMbl paBHO math mc, Bpems yactu Beicoknii
[1K-4 MPOrpaMMbl,  KOTOpasi ~ MOXET  ObITh
pacnapanesneHa, paBHO math  mMc,
KOJHMYECTBO TMpOILIEcCCOpoB paBHO math.
OTBET OKPYIJINTE JO JECSTHIX.
OIIK-1 Kaxkne (bakTopbI MPENSATCTBYIOT 1. mammHHas onepanus BhICOKHIA
OIIK-6 MOJYYEHHIO pe3ylbTaTa C OXKHAAeMOW| CIIOXKEHMs YKces He o0iafaer




[1K-4

TOYHOCTBIO TIPU  pacnapajuieIMBaHUH
apru(pMETHIECKUX PacueToB?

CBOWCTBOM KOMMYTAaTHBHOCTHU
(MOpPAIOK CHOXKEHHUS ABYX YHMCEN
BAXKEH)

2. pacriapajuIeJICHHbIE aIrOPUTMbI
peann3yroTcs Ha OJHOSIEPHOM
nporeccope
3. MalMHHAS OTepanus
YMHOKEHUS yucell He o01agaer
CBOMCTBOM aCCOLIMaTUBHOCTH
(BaykeH MOPSAJOK MEPEMHOKEHHUS
TpEX uncen)

4. MalIMHHAas oneparus
YMHOXEHHUS Yncen 0daagaer
CBOWCTBOM KOMMYTaTUBHOCTH
(MOpPsIIOK EPEMHOKEHUS IBYX
YHUCEJ HE BOKCH)




