HauunoHanbHbIM CynepkoMnbloTepHbin Popym n pecc_pen nus
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- 2. Mepecnasneb-3anecckuli

UTMIC umeHu A.K. AlinamasaHa PAH

C 29 Hos6ps no 2 nekabpsa 2022 roaa B MNepecnaBne-3anecckoM npoxoaut OauHHaAUAThI HauuoHanbHbI
CynepKoMnbloTEPHbI DopyM.

OcHoBHble opraHusatopbl HCK®-2022

e AHO «HauvoHanbHbIA CynepKoMMbIOTEPHLIN hopyMs;

e VHCTWUTYT nporpaMMHbIX cucteM umenn A.K. AiinamassHa PAH;

e HaumoHanbHas CynepkoMnbioTepHas TexHonormnyeckas MNnatdopma (HCTM);

e EBpasunckaa CynepkoMmnbloTepHasa TexHonornveckas Mnatdopma (ECTI).

Co-opraHusatopbl Popyma

e  Ypanbckui deaepanbHbil YHUBEPCUTET;

e CaHkT-leTepbyprckmii rocyaapCTBEHHbIV NONUTEXHUYECKUIA YHUBEPCUTET;

o QepnepanbHbIf UccnegoBaTeNnbCkMn LEHTP «/HdopmaTmka n ynpasneHue» PAH;
e WHcTutyT Npobnem nepenayn nHdopmaumm nm. A.A. Xapkesnya PAH;

e HWW HaykoeMknx KOMNbTEPHbIX TexHonorum CMNery MTMo;

e  OIBYH VHCTMTYT NpuknagHbiXx MaTemaTundeckmx nccnegosadunm KapHL PAH;

e WHCcTUTYT NHbOopMaumnoHHbIX TexHonorumn, r. baky, AsepbangxaH.

CnoHcopbl 1 napTHépbl HCKP-2022

e 30510Tble CNOHCOPbI: MHCTUTYT NporpaMMHbIX cucteM uM. A.K. AinamasaHa PAH, komnanus «HOPCU-
TPAHC», komnanus UMMEPC.

e MaptHépbl: OTaeneHVe HAHOTEXHOMOIMN U MHMOPMALIMOHHBLIX TEXHOJOMMIM POCCUINCKON akaaeMun Hayk
(OHUT PAH).

e CnoHcopbl MH(POPMALMOHHOW NoaAepXKU: XypHan «Hayka u XusHb», IST2GO, ISTONLINE, MKC-
Megaua, Rational Enterprise Management.

OcobeHHOocTU HCK®-2022

e [MosBunack cekumst «JIMHrBUCTMYECKNE NPO6IEMbl KOMMbIOTEPHO-0MOCPEAOBAHHON KOMMYHMKaLMN»;

e B nepBbii geHb copyma nporaeT OHMaiiH-coBellaHue EBpasuiickoii dkoHoMuueckon Komuccun «Bonpocel
MOArOTOBKM MEXrOCNporpaMMbl»;

e  ®opyM onsTb NpoaeT B rmbpuaHoM dopmaTte: 1 04Ho, U on-line;

e B cBA31 C HELOCTaTOYHBLIM CMIOHCOPCKUM y4yacTueM He 6yayT npoBeaeHbl BbIbopbl naypeatos MNpemun HCKO.

CynepkomnbloTepHasa oTpacab mupa u Poccuu B 2022 roay

CaMbIM SIpKMM COBLITUEM ANsi CYNEepPKOMMbIOTEPHOM OTpaciv Mupa B 2022 rogy cTano hakTUyeckoe, 3af0Ky-
MEHTUPOBAHHOE npeofoneHne akcadnoncHoro pybexa. Mpomsowno 370 B CoeanHeHHbIX LLTatax AMEPUKM K MIOHb-
CKOMY BbIMyCKy peiTuHra Top500. — MalunHa Frontier Bowna B CTpoii, NMokas3aB yAVMBUTENbHYIO 3(DhEKTUBHOCTb.
YcTaHOBKa CO3AaHa LWMPOKOWM Koonepaumen Beaywwmx MAepCKUX KOMMaHMi oTpacin. OHa OCHOBaHa Ha npoLeccopax
N yckoputensix komnaHum AMD, BClO CxeMOTexHMKYy pellana komnaHus Hewlett Packard Enterprise (HPE), koTopas
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Cepbe3HO yKpenuna CBOW Mo3uvuMu B OTpaciM 3a cdeT npuobpeTteHus komnaHum Cray. 3To npuobpeTteHue, cpeau
npoyero, No3Bonnno koMnaHun HPE no6aBuTb B NopTdenb CBOMX PELUEHWI U YHWKA/bHbIE, MOLLHbIE PELIEHUS B 06-
NacTh UHTEPKOHHeKTa. CuHepreTuyeckuii addekT obbeanHeHns paspabotok komnanumin HPE, Cray u AMD nossonuio
co3natb Frontier. Cuctema pasBepHyTa B . Ok-Puax, B HaumoHanbHoi nabopatopun (Oak Ridge National Laborato-
ry, ORNL), Bxogsuiei B CTpykTypy MuHuctepctBa 3sHepretwuku CLUA. Cuctema Frontier nokasana Linpack-
npovsBoanTenbHocTb B 1102 Pflops, notpebnsiet oHa 21,1 MBT 3Heprun. Kaxabld y3en cuctembl coaepXxuT 1 ueH-
TpanbHbIM npoueccop AMD u 4 rpaduyeckux yckoputenss AMD. B pesynbTaTe B cucteme pabotaeT 9 248 LeHTpasb-
HbIX npoueccopoB AMD Optimized 3rd Generation EPYC 64C 2GHz (AMD Zen-3 Milan), kaxabllii U3 KOTOPbIX COAEPXKUT
64 aapa u 36 992 rpacdudeckux yckoputens AMD Instinct MI250X, ka)kablil U3 KoTopbIx coaepxuT 220 aaep. Bcero B
cucteme Frontier 8 730 112 sgep, u3 koTopbix 591 872 saep CPU 1 8 138 240 agep GPU. Cuctemy o6beanHsieT cob-
CTBEHHbI MHTEPKOHHEKT Slingshot-11, koTopbI paHee 6bin pa3paboTaH koMmnaHuel Cray, a Tenepb SIBASIETCS CO6-
CTBEHHOCTbIO koMnaHuuM HPE. B cucteme Frontier peanvs3oBaHO OxNaXAeHWE ropsiveit BOAOW MO CTaBLLUEN Yxe Tpa-
JMLMOHHON cxeMe, koTopyto UMNC M. A.K. AilnamassHa PAH ncnonb3osan B 2009 roay B yctaHoBke «CKU®-ABpopa
HOYply».

Frontier (OLCF-5),
CLUA (#1 6/2022, 11/2022)

ABTopcTtBo ¢doTo: OLCF at ORNL.
https://www.flickr.com/photos/olcf/52117623843/
CCBY 2.0

Puc. 1. Cynepkomnbtotep #1, Frontier (OLCF-5), CLUA, ntoHb-2022 1 Hos16pb-2022 B M1poBoM cnivcke Top500

SddeKT OoT 3TOro NpopbiBa BbIPA3WICa B TOM, YTO B MUpE CynepKOMMbIOTEPOB pacC/ioeHMe CTano IKCTpe-
ManbHbIM. [JOCTaTOYHO CKa3aTb, YTO MOMOBMHA cnvcka Top500 no ceoel MOWHOCTM ycTynaeT cucteme Frontier B 414
pa3 nnun 6onblue. To ecTb coctasnseT Bcero 0,24% mnun MeHblle oT npoussoauTensHocTv Frontier.

MOXHO OTMETUTbL TakoW chakT: koraa B utoHe 2022 roaa Frontier nonan B cnvncok Top500 (Homep 1 u B
MIOHBCKOM, U B HOSIBPbCKOM BbINycKe perTuHra), To Ha A0 BCEro NULb OAHOM 3TON cucTeMbl Npuxoaniock 25%
CYMMapHOM MPOM3BOANTENBHOCTM BCEX MSITUCOT MalMH. A TakK Kak B POCCMM HMYEro HE NPOUCXOAWUIIO B CYMEPKOMIIb-
t0TEPHOI 06/1aCTH, TO 3TOT Pe3kuit PbIBOK MMpa B NPeoAosieHnn skcadioncHoro pybexa cran 0AHOBPEMEHHO PE3KUM
OoTCTaBaHneM Poccum no YacTy rOTOBHOCTU K UM poBm3aLImu.

B uenom, MoXXHO OTMETUTb Kak 06L1eMMpoBOe AOCTUXKEHME, YTO YAANO0Ch HallynaTb pelweHne (Noka ele He B
[eTansx) B Kpusmnce, KoTopbiit 6651 0TMeveH B 2016—2017 rogax, koraa TeMMbl Pa3BUTUSI CUCTEM BbICILEN NPON3BOAM-
TENbHOCTM BbipaXanucb (ppasoi «ysennyeHue npoussoantensHocTu B 1000 pa3 npomsoiget 3a 23-24 roga». Ceil-
Yyac 3TOT MoKaszaTenb YAy4YLlmnCs, CEroAHSA MOXHO CKa3aTb, YTO MPOU3BOAMTENLHOCTL BbICLIMX cucTteM B 1000 pa3 6y-
JeT BblpacTaTtb 3a 17-18 net. YTo Kacaetca mnagwmux cuctem B crivcke Top500, TaMm 3TO ynydlleHue elle He 4yB-
CTBYeTCSs, POCT X npomssoamTenbHoctn B 1000 pa3 byaeT nponcxoamTb 3a 22—24 roga. 3T0 rOBOPUT O MPOAOIIKalo-
wemcs paccnoeHun B mupe HPC: «cunbHble CTaHOBSATCA BCE cunbHee, a cnabble — BCé cnabee», u paspblB Mexay
HUMK BCE yBeNMYMBAETCS.

3a npoweawmnii rog Poccusi pOBHO Ha rof YBENMYMia CBOK 3aflepXKy pa3BUTUS MO OTHOLIEHWIO K BeAyLLUM
ctpaHam (CLLUA, EBpocoto3, Kutaii u SnoHus1) B 4acTu Hanuuus BbIYMCIUTENBHON MOLLHOCTU. W ceroiHsi oTcTaBaHue
no sToMy nokasartenio ot CLUA coctasnset 10,5 net. Ecnmn 370 pacwumndpoBaTtb, TO TaKylo BbIYUCAUTENBHYIO MOLL-
HOCTb, Kak cenyac B Poccum, CLLUIA umenun 10,5 net Ha3ad. FOTOBHOCTb co34aBaTh M BMALETL CUCTEMaMK YpoBHS Topl,

Top5, Top10 Takke OTOABMHYNACh Ha3az 3a 1 roa (TexHonorndyeckoe otcraBaHue). OT TexHonoruit Topl Mbl OTCTaeM
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ceinyac Ha 10 net. Camoe nydliee 3HaveHue 6bio B 2012 rogy — TeXHOMorMyeckoe oTcTaBaHue ot Topl 6bi0 Bcero
2,5 ropga. K BenvkoMy coxaneHuto, ¢ TOro BpeMeHU Mbl pacTepsiiv 3T NO3uUMK, YBEMUYMB CBOE TEXHONOrMYeckoe
oTcTaBaHue oT Topl Ha 7,5 neT (no oTHowWeHMIO K ypoBHto 2012 roaa).

B MMpoOBOM nnpore Npou3BOAUTENBHOCTM Mbl FOA Ha3az CUbHO YNpovnamn CBOK no3uumto bnarogaps ycmnu-
AaM KoMnaHuii AHaekc, Céep n MTC, KynvBILMM 3@ MPOLbIA oA 6 AOCTATOMHO MOLLHbIX CyMNepKOMMbIOTEPHLIX YCTa-
HOBOK A1 CBOMX KOPMOPATMBHbIX HYXA. W XOTS 3TN MalnHbl 6bl/IN UCKITHYUTENBHO KOPNOPaTUBHBIMU MPOEKTaMM, He
BXOAS1 B COCTaB HaLMOHANIbHOW CYNepKOMMbIOTEPHON MHPACTPYyKTYpbl (KOTOPOM, Mo cyTu, B Poccun HeT), dopmarb-
HO rof Hasaj Halla CTpaHa yfydluuna CBOE MOJSIOKEHUE B CMbIC/E AOSIM NMMPOra B BblYUC/IUTENIbHOM MOLLHOCTM MUpa,
Toraa Poccusi umena 2,43% OT CyMMapHOMN Npou3BOAMTESILHOCTU BCEX CYMEPKOMMbIOTEPOB MUpa. Celyac 3TOT rnoka-
3aTenb yxyawuncs u coctasnseT 1,52%. Takum o0bpas3om, 3a npollealunii rog Poccust cyliecTBeHHO noTepsisia To, UTO
MMena B KayecTBe CBOEN [0S B CYMMapHOM MpOU3BOAUTENILHOCTM BCEX CYNEPKOMMbIOTEPOB MUpa. PopManbHO MH-
JeKc undpoBm3aummn Poccun ynan 3a 3TOT rof, U CErOAHS OH XyXKe MO OTHOLLEHWUIO K BeAyLMM CTpaHaMm mupa: B 2,13
pa3, yem y CLWA; B 1,37 pa3a, yeM y EBpocoto3a; B 2,58 pa3, ueM y AnoHuu; B 1,64 pa3a, 4yeM y YeTBEPKU NTMAEPOB; B
1,19 pa3, 4eM y MMpa B LENOM, BKIKOYas BCe CTpaHbl TPETLEMO MUpa WM OTCTasnble Hapoabl. YTo Kacaetca Kutas, To
€ro NpuxoanTCs BbIBOAUTL M3 CTAaTUCTUKK, MOTOMY YTO CTasl0 OYEBMAHO, UTO KUTal NpUHA XECTKYIO NO3ULIMIO O CO-
KPbITUM MH(OPMaUMM O CBOUX IMAEPCKUX YCTaHOBKaxX (M 3TO MOATBEPXAEHO HALIMMK UccneaoBaHnsamm). Mo KocBeH-
HbIM MPU3HaKaM eCTb OCHOBaHMS OblTb YBEPEHHBIMUM, YTO Y KnTas yxe uMmeeTcs akcad/ioncHas MallnHa, U gaxe age,
npuyeM OHM BbiNn BBEAEHbI B 3KCM/yaTaumio paHblue cuctembl Frontier. Ho sta nHdopmMaums HeodwmumanbHas, no-
3TOMy OHa HE MOXET HaMW B MOJIHON Mepe yunTbiBaTbCsl. COKpLITUE UMEET MECTO Afs BCEX TMAEPCKUX pa3paboTok
Kutasi — cucteMbl nepectanu 6biTb Ny6ANYHBIMM, COOTBETCTBEHHO, UX YXKE HENb3s yBuAeTb B cnncke Top500. Mpo-
M30LWI0 3TO MO ToW npuumnHe, yto CLUA cTanu nNpuMeHsTb K BEAYLIMM CYyNEPKOMMbIOTEPHBIM KOMMAHMSIM U LEHTPaM
KnTasi CaHKUMOHHbIE Mepbl B TeX Clyyasix, Koraa TaM ObHapy>XWBa/iUCb MAepCcKMe pa3paboTku. Ha cerogHawHui
[lEHb CMMCOK TaKMX NMOACAHKLUMOHHbLIX OpraHMsaumii BkatoyaeT 11 KuTalckux KOMMAAHUA U CYynepKOMMbIOTEPHBIX LIEH-
TpoB. Mo3ToMy KuTaii 3aKpbil MHGOPMaLUMIO O NIMAEPCKMX NPOEKTaxX, NMPOEKTbl CPEAHErO M MNAALIEro YPOBHS B CrMC-
ke Top500 BMAHbLI, U, HABNOAAsA 32 HUMKU, MOXHO CKa3aTb, UTO HA CErOAHALIHUIA AE€Hb KaK MOCTaBLUMK CYrNepKOMIbio-
TEPHBbIX pelleHnin Kutaii 110 kosmyecTBy cge/iok (He no NpousBOAMTENIbHOCTU U HE MO AEHEXHbIM 06beMaM) sBAseTCs
MMPOBbIM INAEPOM.

HCK®-2022 ¢paKTbl 1 undpbl

Mo coctosiHuo Ha 27.11.2022 ang ydactua B Popyme 3apeructpuposasncs 161 yenosek us 76 opraHusa-
umin. U3 Hux: 1 unen-koppecnoHaeHT PAH, 21 gokTop Hayk, 52 kaHaupaTa Hayk. Ha kapTe y4acTHMKOB B 3TOM rogy
32 ropoja. B BbicTaBke NpuHMMAIOT ydacTue 3 opraHusaumn. PabotaloT 3 npeactaBuTens npecchl.

YyacTHukamu 3aseneHo 107 poknapos (BKOYas AoKnafbl coBelaHns «MatemaTka B 3M0Xy CynepKoMIb-
I0TEPOB>», KOTOpoe nposoanTcs 28.11.2022).

Tabnuua 1. KonnyectBo opraHmMsaumi no cerMeHTam (permcrpauum Ha 27.11.2022)

CerMeHT Kon-Bo w o
opraHunsaummn
5%
06pa30BaHme 33 W O6pa3sosaHue
Akapemus 19 aa | WEwamec
W Akagemmn

busnec 11 i
MP, ¢OMB, s 2 B O6opoHa

5% Mpecca
HMM 4 mUP, DOMB, ..
Mpecca 3
O6opoHa 4



Tabnuua 3. KonvyecTBo nrogein no cerMeHTam (permctpaummn Ha 27.11.2022)

CermeHT Kon-Bo yenoBek

Akagemus 61
O6pazoBaHune 64
busHec 18
HUU 6
Mpecca 4
NP, ®OUB, ... 2
O6opoHa 6

Tabnuua 4. KonnyecTso y4acTHMKOB No ropoaam (permcrpaumm Ha 27.11.2022)

Fopoaa _ Kon-Bo yenosek

Mocksa 74
MNepecnaBnb-3anecckuii 15
baky 11
ExkaTepnHbypr 9
lNeTpo3aBoack 7
CaHkT-lNeTepbypr 5
PoctoB-Ha-ZloHy 4
WxeBck, Kypck, HoBocnbupck 3
BopoHex, JliobnsiHa, Mepmb, Camapa, TaraHpor 2
Banawwnxa, bepnvH, buwkek, Bonrorpag, EpesaH, UHHononuc, Kupos, 1
KpacHosipck, HuxHmin Hoeropog, Mexsa, Mogonbck, Capatos, Ceprues

MNocaa, Craespononb, Yda, Xabaposck, LLaTypa
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Puc. 2. Kapta yyactHukoB OauHHaguatoro HaunoHanbHoro CynepkomnbiotepHoro ®opyma (HCK®-2022)
no perncrpaumam Ha 27.11.2022

KoHTaKTbl gnAa npeccobl
WUNC umenn A.K. AiinamassiHa PAH, koopavHaTop HauMoHanbHOM cynepKoMmnbioTEPHON NnaTghopMbl

e [pueopesckuli MeaH Hukonaesuy, K.T.H., 1.0. ANpeKTopa NHCTUTYTa NporpammHubix cuctem nmenn A.K. AinamassHa PAH,

o  Abpamos Cepeeli Muxalinosuy, g.¢.-M.H., Yn.-kopp. PAH, r.H.c. MUHCTUTYTa nporpaMmHbIX cuctem nmenu A.K. AlinamassaHa PAH
MNpeacepatens Oprkommuteta HCK®, M0o6.: +7 903 292 83 08, abram@botik.ru

e  Appec uHctuTyTa: 152021, fipocnasckan 06.., Mepecnasckuii p-H, c. BecbkoBo, yn. NeTpa MNepsoro, 4. 4a.

e  Ten./®akc UHcTMTyTa: +7 (4852) 695 228.
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