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aBblKam NPaBUAbHON GOPMbI,
0371aHME HOBbIX NJIOCKOCTEN U
DaHeW ero npodpeccuoHanmamar»*

[podeccnoHanbHan HaBUrauus,
KCNepTHOE U KapbepHoe
OHCYNbTUPOBAHUE

|lOMOLLLb B OTBETaX Ha MaKCMMaibHO
KTya/ibHble BOMPOCH!

‘) https://asi.ru/nastavniki/forum/

Nemopus:

[[OTOBHOCTb K «OBYy4YeHMI0 B3POCIIOro»
(nccneposan Malcom Knowles)
onpenensaeTcs ero CTpeEMSIEHUEM MNpU
noMoLLM y4ebHON OeATENBbHOCTM PELUnNTb
CBOW XXWU3HEHHO BakHble Npobnemsbl n
OOCTUYb KOHKPETHOW Lenu
Xapaktepuctukon metoga «oby4vyeHue
nenctemem» (nccnegosan Reg Revans)
cuUMTaeTcd TO, YTO Y4YacTHUKN cpasy
peLwarT CBOWN aKTyanbHble 3agayu

C NOMOLLbIO HEODXOAUMBIX 3HAHUN
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MHCTUTYTbI

NT-obpa3oBaHus

Nngnpyrowas ponb UT-nHayctpum
npodeccuoHarnsHoOM UT-
obpa3oBaHuu:

1.0rpoMHast CKOpOCTb HAKOMEHUS
COBPEMEHHbIX 3HaHuUn B U T-
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_K ‘:::::’ [TonynspHblie npuknagHblie naketbl gna HPC
(C OTKPbITbIM NPOrpaMmmHbIM KOAOM)

. bunonndpopmaTtnka: BLAST

. MonekynsapHaa anHamuka: GROMACS, LAMPPS, NAMD

. BoiuncnutenbHaga xummna: GAMESS

. BbluncnutenbHasa ruapoanHammka: OpenFOAM

.CDM3|/||<a BblICOKUX 3Heprun: GEANT4, MILC

. [Toropga n knumat: NEMO, WRF
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) 1000
\ : Exa

Peta

£ 100 /’ 1.5% from transistor
& 2% 8x from transistor 670x from parallelism
5 Tera .~ 128x from parallelism
§
LT

HecbopMaanoe B & - 32x from transistor

obpasoBaHue “ . 32x from paralielism
1986 1991 1996 2001 2006 2m 2016 2021

S Borkas, bkl
Performance from parallelism
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10 Petaflops

)OANHaAMUKa
20 Petaflops
200 Petaflops
1 Exaflops

epHas onTuka
NeKynspHas AuHaMuka
YOAUHAMUYECKUN AU3anH
10 Exaflops
100 Exaflops
1 Zettaflops

yncnutenbHasi KOCMoJOrus
)OyrneHTHOCTb B (husmnke

yncnutesnbHaa XMMusa

nmepbl 3Kk3adrIONCHbIX 3agay:

lMonHoe MoaennpoBaHNe NOBEAEHUS camoneTa
Vicnonb3oBaHue 3HaHU O reHoMe B MeguLuHe

WccneposaHue bonbluoro B3psiBa BceneHHon

CuHTEeTUYECKMe Tonnmnea

To4HOe MoaenMpoBaHue 1 NPOrHO3 NOroAbl

Taken fiom Human Brology by Daniel Chiras

yHuk: Dr. Steve Chen,
Growing HPC Momentum
ina”, June 30th, 2006,
den, Germany

* Record revenues

= Strong $250K+ growth HPC
Servers
$11.2B

AN
gAR™

(under $100K)
Divisional

$1.78
($250K - $500K)
\ $2.38

* Low-end decline

Departmental
($250K - $100K)
A $3.18

UcmouHuk: Trends in the Worldwide HPC Market
SC17 November 2017 Earl Joseph, Steve Conway,
Bob Sorensen and Alex Norton
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Cray Inc.
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M Fujitsu

M Aripa
M Others

UcemoyHuk: Top500.0rg (Hosibpb
2014)
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From Giga to Exa, via Tera & Peta*

1000
Wcmounuk: https://www.exascaleproject.org/ Exa
o Pem_‘___.__w 1
i T ..................... . B "Dm

8x from transistor 670x from |
Tera 128x from parallelism
..................... ).

100

32x from transistor
32x from parallelism

Relative Transistor Performan

Giga
1 ==

1988 1991 1996 2001 2006 2011 20186 2021 's. B

Performance from parallelism
Mpobnembl Ha NyTU K 3K3ackewnny:

OTK830yCTOI71‘-IMBOCTb

«All aspects of exascale computin
from hardware up to the applicatic
can and must contribute to create

viable resilience strategies»

UcmouHuk: Top 10 exascale
research challenges, DOE ASCAC
report, R. Lucas et al, Feb 10,
2014, p 52
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