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B. B. Creraiinos, I'. 9. Hopman

IIpobaemMsbl pazBuTus
cynnepKoMIIbIOTepHOI oTpacyii B Poccum:
B3IJISA [I0JIb30BaTeJisd
BBICOKOITPOU3BOJIUTEJIbHBIX CHUCTEM

AHHOTAIMS. 3a mnpormeainee JECATWIETHE AKTUBHAS TOCIOJIEPXKKA YCKOPUIA
pa3BuTHe cynepkoMmbioTepHoit orpaciau B Poccum. Ceromusi B crpane paboTaior
HECKOJIBKO CYIIEPKOMIIBIOTEPOB OOJIBINON MTPOU3BOIUTEILHOCTH, Ha KOTOPBIX pella-
ercss Bce OOJIbINIee YHMCJIO HAYYHO-TeXHWYecKux 3ama4d. Habupaer cuiy cymepkowm-
nploTepHoe obpasoBanne B BY3ax. B To ke BpeMs MOXKHO KOHCTATHPOBATBH «O/I-
HOOOKOE» Pa3BUTHS OTPACIM B OTHOIIEHWU IIPEJICTABIIEHHBIX B CTPaHE CYyIEPKOM-
MBIOTEPHBIX APXUTEKTYP U HEIOCTATOYHOE Pa3BUTHE PaboT B 00J1aCTH DPa3BUTHUS
MacCCOBOI'0 MapaJlIeIn3Ma IIPU PENIeHUU MMPUKJIQTHBIX 3a1a4.
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50 Years of Microprocessor Trend Data
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[lanbHeunwee pasBnTne CyrnepKkoMnbTEPOB
CBA3aHO yBENNYEHNEM YMCNa HE3ABUCUMbIX
BblYNCNUTENbHbLIX 3J1IEMEHTOB, CBA3EeN MeXay HUMU
N pasBUTUEM COOTBETCTBYHOLLIMX TEXHOSOMMN
napannenbHOro nNporpaMmmMmMpoBaHuns
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Abstract The short-range pair interaction consumes most of the CPU time in molecular dynamics (MD) simulations.
The inherent computation sp

ehitecture. In this paper, we pf The experimental results show that the optimized
by the oot dute 1oty wnd fOrce kernel obtains a performance speedup of 226x
compared with the reference implementation and
achieves 20% of peak flop rate on the Sunway many-
this many-core processor. Thd COI€ ProCessor.

226x compared with the reference implementation and achieves

by the poor data locality an
with an appropriate granulari
mechanism, using data-privat
overhead of data reduction.
which utilizes the on-chip da
we exploit the single instructi

o Ol pea Op rate on the sunway many-core processor.

Keywords molecular dynamics, sunway many-core, pair interaction, parallel algorithm
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GROMACS: pa3sutne GPU yckopeHunAa
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[Ipon3BOANTENBHOCTD B HC/IeHb pazinuHbiX Bepcuii GROMACS nHa
ouonorundeckoit 3agade ¢ 141000 aToMOB 1711 IBYX pa3IUYHBIX apXUTEKTyp: ES
2620v4 & GTX 1080 u E5 2620v4 & GTX 1080Ti. Paznuunble uBeTa Ha
KapTUHKE COOTBETCTBYIOT BepcusiMm GROMACS

Pall, S. et al. Journal of Chemical Physics, 2020. V. 153, P. 134110



Pa3HooGOpa3ne GPU-yckoputenen
MU TEXHOJIOrMMN UX napansenbHOro nNporpaMmMmmpoBaHus
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Other architectures: ARM, Elbrus, Adapteva

ARM
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3ALEPXXKWU MEPAPXWUN NAMATU GPU-YCKOPUTENEN
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__global__ void KernelFunction (...){

}

/

/declare shared memory space

__shared__ unsigned int s_tvalue[];

__shared__ unsigned int s_index][]
preheat the data;

f

}

or(it=0;it<iterations;it++) {
start_time=clock () ;
j=my_array[j];

//store the array index
s_index[it]=j;
end_time=clock () ;

//store the access latency

s_tvalue[it]=end_time—start_time;

II I Listing 3. Fine-grained P-chase kernel (single thread, single CTA)
I _=
2 3 4 5

Kondratyuk, Nikolskiy, Pavlov, Stegailov, Int. J. High Perf. Comp. Appl., 2021, V. 35, P. 312
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W) Check for updates
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25 Vladislav Galigerov"3, Daniil Kolotinskii'?,
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Daniil Paviov
Vsevolod Nikolskiy'? and Vladimir Stegailov

Abstract

Fluid dynamics is a ubiquitous problem that arises in different branches of science and industry. It is usually tackled by
numerically solving continuum Navier-Stokes type equations. Molecular dynamics has been not a feasible tool to approach
fluid dynamics until very recently due to its disproportional computational complexity for relevant system sizes. In this
paper, we propose a hew type of boundary conditions for molecular dynamics simulations of stationary fluid flows and
present its possible GPU-based implementations in OpenMM and LAMMPS. We examine the performance and scalability of
the proposed implementations. The benchmarking results show promising performance that makes it possible to reach
turbulence in atomistic models of stationary fluid flows using modern supercomputers.




TpaHcnopT naccusHoro ckanapa (J1-4x dpirong, 1 mnpa atomos, Re ~ 1000)



Tononorus MHTEPKOHHEKTA - aPXUTEKTypa CynepKkoMmnbroTepoB

Bbluncnu-
TeNbHbIN
y3en

Lny
rny
NANC




CynepKoMnbOTEPHbIU MHTEPKOHHEKT:
MeXAYHapoAHbIU KOHTEKCT
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Desmos supercomputer
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