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Bompocs! k 3aueTy (3K3amMeHy) 110 Kypcy
CynepkoMinbIOTepbl ¥ NMapajuie/ibHasg 00padoTka JaHHbIX (2024 rox)
1, 2 nortoku 4-ro Kypca ¢akynsrera BMuK MI'Y

Bupl napaienibHOM 06paboTKY JaHHBIX, HX 0COOEHHOCTH.

BeruncuTesibHO C/10KHBIe 3afa4u. [IprMeps! OLleHKU BbIYMC/IUTETBHON C/I0KHOCTH IIKOJIbHBIX, HAYUYHBIX U TIPOMBILIEHHBIX 3aJa4.
CoBpeMeHHble TeXHOJIOTMH U TIapaZiuTMbl pellleHUsI 33/jau C UCT0/Ib30BaHHeM CyTIepKOMIIbIOTEPOB.

MUKpO3/71eKTPOHUKA U apXUTeKTypa: OL{eHKa BK/Ia/la B yBeJU4YeHHe [TPOU3BOUTETLHOCTH KOMITBIOTEPOB.

ApxuTeKTypa ¥ IIapaMeTphl CYIIePKOMIBIOTEPHBIX CHCTeM — HzAepoB criricka Top500 (TTprMepsl): TPOU3BOAUTETBHOCTD, 3¢ (eKTHBHOCTD,
SHepronorpeb/eHne, 3Hepro3GeKTHBHOCTE, CTelleHb Mapa/lIe/IbHOCTH.

DTarel pelleHus 3aJau Ha Mapasule/ibHbIX BBIYUCIUTENBHBIX CUCTeMaX. [IMKoBas 1 peasibHasi IPOM3BOUTEIBHOCTh KOMITbIOTEPOB. IToHATHE
CyINepKOMITbIOTePHOT0 KoJH3aiiHa.

Crmicok Top500: npuHLMITE! (OPMUPOBaHUS, CTPYKTYPa, lapaMeTphl, POCT NPOU3BOUTETBHOCTH CYIIePKOMITbIOTEPHBIX CUCTeM, 3HaueHuss N
U Nup.

Vepapxuist TaMsITH, JIOKaJIbHOCTb BBIUMC/IEHNH, I0KaJIbHOCTb UCTI0/Ib30BaHUS AaHHBIX.

3akoH Am/jana, ero clefiCTBUS, CyrepIrHelfHOe YCKOpeHHe.

ITokasaresn KauecTBa MapasulesIbHBIX IIPOrpaMM: YCKopeHue, 3¢(heKTHBHOCTE peanu3aLiiy, 3¢ (eKTUBHOCT paciapasule/IMBaHus,
MacITabupyeMoCTb.

CuibHasi MacITabupyeMoCTb, MacIITabUpyeMOoCTh BIIMPE, cy1abast MacTabupyeMocts. OyHKLuS 1303 HeKTHBHOCTH.

Knaccudrkanyss @nuHHA apXUTEKTYP BBIUMCIUTEIBHBIX CHCTEM.

Komribtotepsl ¢ 06111 1 pacrnpeéneHHoN naMsaThio. [IBe 3a/1aur apasuielbHbIX BBIUMC/IEHHH.

UMA, NUMA u ccNUMA apxurektypsl. Komnbiotepsl Cm*, BBN Butterfly.

Ob61mas ctpykTypa ccNUMA komrmbtoTepa Ha ripumepe Hewlett-Packard Superdome.

TTpruMHBI YMEeHBILEeH s TPOU3BO/JUTELHOCTH KOMITBIOTEPOB C 001l TaMSIThIO.

KomMyHuKalMOHHBIe TONOA0ruy. JI11MHa KpUTUYeCKOro Iy TH, CBSI3HOCTb, CJIOXKHOCTD.

OcobeHHocTH KoMIboTepoB cemeiictBa CRAY XT: BBIUHC/IUTENBHBIE Y37Ibl, IPOLIECCOPHBIE 37IEMEHThI, KOMMYHHKALMOHHASI CETb.
OcobenHocty KoMITbroTepoB ceMetictBa CRAY XT: anmapaTHasi oAepsKKa CHHXPOHH3ALIUK TapayiebHbIX ITPOLIeCCOB.
BbluncnuTesbHbIE K/IaCTePBI: y3/1bl, KOMMYHHKALMOHHAs CEThb (JIaTeHTHOCTb, POIYCKHAst CI0COOHOCTB), CIOCOObI TIOCTPOEHMSI.
Apxurektypa cynepkoMnblotepoB CKU® MI'Y «UebrbiueB», «JIoMOHOCOB» U «J/IOMOHOCOB-2».

Tonosorysi KOMMYHUKALIIOHHOM CeTH «TojicToe ZiepeBo» (fat tree) Ha mpuMepe peanu3aiuu B cynepkomiibiorepax CKM® MI'Y «Uebbiiés»
uiy «JIoMoHOCOB».

IpyunHbl yMeHblIIeH!s TIPOM3BOAUTEEHOCTH KOMITbIOTEPOB C pacipe/ie/IEHHOM MaMAThIO.

CooTHoIIIeHre MesK/ly TIOHATHSIMU: (DYHKL{MOHAIbHOe yCTPOHCTBO, KOMaH/a (oreparjys), KOMITBIOTep ¥ MX XapaKTepUCTUKaMU: CKaISipHbIH,
BEKTOPHBIM, KOHBellepHBIH.

BexkTopu3aLyst nporpaMm, HeoO6X0oiUMbIe YCJIOBHSI BEKTOPHU3aliUH, TIPEISITCTBUS |15l BEKTOPH3aLUH.

O61mas CTpyKTypa BeKTOpPHO-KOHBelepHOro KoMrbiotepa Ha ipuMepe CRAY C90. IMapastes3m B apxuTeKType Komietotepa CRAY C90.
Cynepkomnbtotepsl NEC SX-Aurora TSUBASA.

OnemeHTBI BeKTOPHOM 00pabOTKM B COBpeMeHHBIX KoMmbioTepax. Habops! uHctpykipii MMX, SSE, AVX, AVX2, AVX-512, AltiVec, ARM
SVE.

IpyumHbl yMeHblIIeHHsT IPOM3BOANUTENEHOCTH BeKTOPHO-KOHBeePHBIX KOMITBIOTEPOB.

MeTakoMITbIOTep ¥ MeTAaKOMITHIOTHHT. OT/IHUNTe/IbHbIe CBOWCTBA pacrpe/e/leHHbIX BEIYUC/IUTE/IBHBIX CPef.

INapannenusm Ha ypoBHe MalllMHHbIX KoMaH/,. CynepckansgpHocts, VLIW, EPIC.

[IpousBOAUTENBEHOCTD BEIUMCIUTE/IBHBIX CUCTEM, METO/bI OLIeHKH U M3MepeHUsl.

TexHO/I0r1Y rapasijieNbHOro NporpaMMHUpPOBaHUS: CIIOCOOBI ¥ TIO/XO/BI CO3J,aHUs Mapasiie/ibHbIX IIPOrPaMM.

MPI: napasuiesbHasi porpamMmma, coo61ieHre, MOHATHS TPy U KOMMYHHKaTOPOB.

MPI: cuHXpOHHOe B3auMO/ieicTBHe TIpoLieccoB, BUAbI onepatopoB Send (Bsend, Ssend, Rsend). TynukoBble cuTyaruu.

MPI: acMHXpOHHOe B3aUMO/eliCTBHe TIPOL{eCCOB.

MPI: Ko/IeKTUBHBIE OIlepaLuy.

MPI: nepecbuIKa pa3sHOTUITHBIX JaHHbIX, [IePeChlIKA YIIaKOBAHHbBIX JaHHbIX.

MPI: rpymmnel ¥ KOMMYHUKATOPBI

MPI: BUpTYya/bHBIE TOMOJIOIUU

OpenMP: napanneneHasi mporpaMMa, HUTH, KOHCTPYKLMH /151 OpraHX3alliy Mapajule/bHbIX U MOC/Ie/j0BaTe/IbHbIX CeKLIUM.

OpenMP: ocHOBHbIE KOHCTPYKLIMH /|15 pacripe/iesieHrst paboTbl MeXy HUTAMU.

OpenMP: oCHOBHbIE KOHCTPYKLIMH i1l CAHXPOHHM3aLUK HUTeH 1 paboThl C OOLMMU U JIOKaJIbHBIMH JIaHHBIMH.

I'pacoBble MoJeMM MPOrpamMM, UX B3aUMOCBSI3b.

IMonsATHsS MHGOPMALMOHHOM 3aBUCUMOCTH Y MH(OPMALIMOHHON He3aBUCMMOCTH: KPUTEPHH 3KBUBaJIeHTHOCTH TIPe0Opa30BaHus IPOrPaMM,
pecypc napasiieu3Ma NporpamMM M arOpUTMOB.

I'pa¢ anroputma. BaanmocBsi3b rpacda anroputma v rpa)oBEIX MOJiesiel IporpamMm.

Bubl napasuien3ma: KOHEUHBIM, MaCCOBBIM, KOOPAWHATHBIM, CKOIIIEHHBIN.

SIpycHo-niapanenbHast popma rpada alroputma, BeicoTa, mmprHa. KaHonndeckas ATI®. Bricota SATI® u ayviHa KPUTHYECKOTO MyTH Tpada
ajropuTMa.

3aBUCUMOCTb CTeTleHU Tapasijiesr3Ma oT (JopMBI 3amMcy aaroprUTMa (Ha MpuMepe peanusainuu Metoga [aycca).

MaTE[zl/IaHLI OJ151 TIOATOTOBKH.
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