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UHcmumym ebiqucnnumenbHOU MameMamuKu u Mamemamu4veckou 2eopusuku CO PAH

BMuMTI cCcKLU

SSCC HARDWARE 2021

NKS-1P (RSC, hot water cooling, 2448 cores, ~182TFLOPS Rpeak):

* 27 nodes: 2 CPU Intel Xeon E5-2697v4 [128 GB DDR4, 256 GB DDR4] (864 cores, 2.6GHz) (1 y3en
2x375GB Intel Optane [IMDT])

* 16 nodes: 1 CPU Intel Xeon Phi 7290 KNL [16 GB MCDRAM+96 GB DDR4] (1152 cores, 1.5-1.7 GHz)

* 1node: 2 CPU Intel Xeon Platinum 8268 [192 GB DDR4] (48 cores, 2.9 GHz)

8 nodes: 2 CPU Intel Xeon Gold 6248R [192/384/768 GB DDR4] (384 cores, 2.9 GHz)

* Intel OmniPath 100 Gb/s

* Intel Lustre — 200 TB + NFS 100TB(UI'm/1 CO PAH)

NKS-30T (HP, air cooling, ~1500 CPU cores (2.9GHz), ~30000 GPU cores, 85T®JIOINC (cermeHT C
GPU) + 22T®DJIOMNC (cermeHT CPU)):

* 576 CPU Intel Xeon E5450/E5540(2688 cores)

* 80 CPU Intel Xeon X5670(480 cores)

* 120 GPU NVIDIA Tesla M 2090(61440 cores)

* Infiniband QDR 40 Gb/s

* HPIlbrix-90TB
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cCKU

NMPOrPAMMHOE OBECINEYEHUE

Kommepueckue u ceo6ogHo-pacnpocTpaHaemblie NPorpaMmmHbie NakeTbl

la3zoBana auHamuka: ANSYS (Fluent) 14.5
KBaHToBaa xumuna: GAUSSIAN 09, QUANTUM ESPRESSO 6.1, NWCHEM
MonekynapHaa guHamuka: GROMACS 4.6, NAMD 2.12

MporpammHbie naketbl, pa3pabotaHHblie B UBMuMI CO PAH
PacnpeaeneHHoe ctatuctmyeckoe mogenmpoBanme: PARMONC (MapueHko M.A.)
Cpena umutaumoHHoro mogenmnposaHua: AGNES (PoguoHos A.C.)
Xnmunyeckasa KMHeTUKa U dpapmakokmHeTuka: ChemPAK (YepHbix U.T.)
HennHenHble ynpyro-nnactnyeckme gepopmauymmn: ELAST2D (Kynnkos U.M.)

Actpodusmka: AstroPhi (Kynukos 1.M.)
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BbicokonpousBoguTenbHasa BblYMCNUTENbHas Moaenb
NnnasMeHHbIX TeYEHMU B OTKPbITbIX TOBYLUKaX B pexume

AnaMarHUTHOro yaepxaHus
Bwuekos B.A., AyaHukoBa I'.U., bBopoHunHa M.A., N'eHpux E.A.

CosgaHa 4ncneHHast Modenb yaepXaHus U HarpeBa nna3Mmbl B OCECUMMETPUYHON OTKPbLITOM MarHUTHOM
noeywke gnsa ycraHoBok YTC. [mbpuaHas mMogenb C MCNOMb30BaHMEM METOAA 4acTuy B siYerkax
OCHOBaHa Ha KMHETMYECKOM MPUBNMXKEHUN ANS1 MOHHBIX KOMMOHEHT OOHOBOW MNia3Mbl U UHXEKTUPYEMOrO
nyyka n MI' npubnuxeHnn gnsa anNeKTPOHHOM KOMMNOHEHTbI. Co34aH KOMMEKC nporpaMmm ans NnpoBeaeHus
YMCIIEHHOrO0 MOAENIMPOBAHNS AWAaMarHUTHONO pexmma FOBYLUKN, 3KCNEPUMEHTbI MO WUCCnegoBaHUI0
koToporo nnaHunpytotca Ha yctaHoBke KOT (MAD CO PAH). MpoBeaeHb! BblYUCANTESbHbIE AKCMEPUMEHTDI
No MCCrnegOBaHUIO 3BOMIOUNM  CTPYKTYPbl MarHUTHOrO MNons M nrasmbl, MOSlydeHbl BPEMEHHbIE U
NPOCTPAHCTBEHHbIE XapaKTEPUCTUKN (POHOBOW U yaepXMBaeMon nrasmMbl B 3aBUCUMMOCTM OT SHEPIUM, TOKA
N MOHHOIO COCTaBa MHXEKTUPYEMOro ny4vka u Apyrux napameTposB.
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" o BOPOHPIH& M.A.

Pa3paborka 4YHCIEHHBIX METOA0B W MNapajlieJbHbIX ) ) ) )
p ‘ , j ik E(1,k), B(i,k) i,k »E@Gk), B(iL,k) ]
AJIrOPUTMOB [UUISI MOJAEJMPOBAHUS [AMHAMHKH IUIa3Mbl B et | i ’ ) DU
AUAMATHUTHOM pe:KUMe B OTKPBITOM MATHUTHOM JIOBYIIIKE: o /J \
iik i+1.,k
v Pa3paboTka ajropurMa IpOLEAyp BBHIUYUCICHHS KOOPIAUHAT Sr siueiika
U CKOPOCTEM 4YacTUIl JJisi aBTOMATHYECKOM BEKTOPHU3ALUU k incell ik — CKOJIBKO B HEH
TOPOM, T Th NMPUMCHCHU HOH OII UH K ~
KOMITHJIATOPOM, TO CCTH NPUMCHCHHEC OXHOM OTCpall ps YACTULI, occup ik — IIOJIOKEHUE B
HECKOJIbKUM  JaHHBIM  OJHOBPEMEHHO, IO3BOJISIONIEE
\, 00ILIEM MacCHBE
UCIIOJIb30BaTh MPOLECCOPhl B HMHTEHCUBHOM pPEXUME U

YIY4IIATh TPOU3BOJUTEILHOCTh KOJA; BKJIIOYAET B CeOs
MOMU(PUKAIMIO  TIOCIEIOBATEIPHOCTH  IUKIOB  JJIA i
00paOOTKM 4YacCTHUIl, PEOPraHU3AIMI0 XPAHEHUS JAHHBIX
YaCTHI[ C YIYETOM MX COPTHUPOBKH IO sUeHKaM, U3MCHCHHE . _
POLIETyPHI 3aIaHusI KOOpAUHAT (DOHA, MHKEKIIMHA YaCTUIL | ik r(j) — AaHHbIC LA
TPAaHUYHBIX YCIOBHM. BJICTAIOIIINX YaCTHUIL

holei,k j— HOMEpPA BBUICTCBIIUX
JaCTHIl

v’ Pa3paboTka alropuTMa ydeTra BpEMEHH HHKEKI[MH YaCTHI

v' TlocT-06paboTKa MAacCHBOB JAHHBIX /IS YACTHI[ B ILIEIBIO — 7 oSN Nin(i,k)=7
JMATHOCTUKH Nout(i,k)=3

* M.A. boponuna, B.A. BmuskoB, C.E. Kupeer Becmruux HI'Y. Cepus: Ungpopmayuonnsvie mexnonocuu. 2021 T.19, Nel. C. 15-25.
DOI: 10.25205/1818-7900-2021-19-1-15-25

M. A. Boronina, I. G. Chernykh, G. I. Dudnikova, V. A. Vshivkov. Numerical modelling of open magnetic trap using parallel
computers // Marchuk Scientific Readings-2021: Abstracts of the Intern. conf., October 4-8, 2021 / Institute of comput. mathematics
and mat. geophysics SB RAS. DOI: 10.24412/cl-35065-2021-1-01-66

MexnyHapoaHas koHpepeHuus «MapuykoBckue HayuHble uTeHust 2021», 4-8 okts0pst 2021 r, HoBocubupck, Poccus 8
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Fourth Virtual Workshop on Numerical Modeling in MHD and Plasma
Physics: Methods, Tools, and Outcomes. Virtual, October 12-14, 2021

ke Zoom KoHdepeHuma
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coBmectHo ¢ UCH CO PAH
b.M. I'muackuii, A.®. Canetuna

CynepkomnbloTepHas
cuctema

"
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A
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HOPOCEUCMUYECKUUA MOHUTOPUHT BYJIKAHOB

b.M. I'muuckui, A.®. CaneTuna

m [IpennoxeH 1 000CHOBaH METOJ MOHUTOPHUHIA I'PSA3EBBIX U
MarmMaTU4YeCKUX BYJIKAHOB C MPUMEHEHUEM MOIIIHBIX
BHOPOCEMCMHUYECKUX MCTOYHUKOB. [IpoBeicHHBIC paHee
AKCIIEPUMEHTAIbHBIC pa00OThI HA IPA3EBBIX ByJKaHaX TaMaHCKOU
TPA3EBYJIKAHUYECKOW IPOBUHIIMUA U YUCIIEHHBIE SKCIIEPUMEHTHI
MOKA3bIBAIOT MPUHIIATTHATIBHYIO BO3MOKHOCTb AKTUBHOT'O
MOHUTOPHUHIA BYJIKAHOB.

m Ha ocHOBE NpoBEeACHHOrO aHaIM3a BBIOPaHbI IIEPCIICKTUBHBIC
IIOJIXOJIbI K IIOCTPOCHHUIO 00JI€€ pECATMCTUYHBIX YHCICHHBIX
MOJICJIEH, YUYUTHIBAIOIIMNE BA3KO-YIPYTYIO MPUPOAY BYJIKAHUYECCKUX
MarM 1 a1 py3HYI0 TPaHUIy IIEpexo/ia MEXIy MarMou u
TBEPABIMU TOPOJIAMHU.

1. Canemuna A.@., I'nunckuii B.M., Mapmuvinos B.H. Modenupogarue axmusHo2o uOpONpoceeuusanus 8yaKAHUYecKou NOCMpOUKU O
OYEHKU O3MONCHOCU NPpOGedeHUss Monumopunea // IIpobaemvt KOMRIEKCHO20 2e0u3UUEcK020 MOHUMOPUHSA CEUCMOAKMUBHBIX
peauonos.: Tpyovl Bocvmotl Bcepoccutickou HayyHO-mexHu4eckol KoHgepeHyuu ¢ MexcoyHapooHvim yuacmuem. Ilemponaenosck-
Kamuamcxuii. 26 cenmaopsa— 2 okmsaops 2021 2

2. Sapetina A. F., Glinskiy B. M., Martynov V. N. Numerical modeling results for vibroseismic monitoring of volcanic structures with
different shape of the magma chamber // J. of Phys.: Conf. Ser. 2021. V. 1715
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BVHC [.B. NonHomacwtabHoe moaennpoBaHue BbIYUCIUTENBbHON
MHPpacTpyKTypbl. OLEeHKa MakcuMarnbHOro KofinyecTtsa y3roB.

Changing the number of nodes (depending on the operating mode)
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Carbon Intensity across the world About CO2e

‘Carbon dioxide equivalent’ (CO2e) measures the global warming
potential of a mixture of greenhouse gases. It represents the
quantity of CO2 that would have the same impact on global

-
. warming as the mix of interest and is used as a standardised unit to
assess the environmental impact of human activities.

UBMuMI'

what is a tree-month?

It's the amount of CO2 sequestered by a tree in a month. We use it to
measure how long it would take to a mature tree to absorb the
CO2 emitted by an algorithm. \We use the value of 11 kg CO2/year,
which is roughly 1kg CO2/month

What can you do about it? Power draw of different processors

The main factor impacting your footprint is the location of
your servers: the same algorithm will emit 74 times more
COze if ran in Australia compared to Switzerland. Although it's
not always the case, many cloud providers offer the option to
select a data centre

Memory power draw is a huge source of waste, because the
energy consumption depends on the memory available,
not the actual usage. only requesting the needed memory is
a painless way to reduce greenhouse gas emissions

Generally, taking the time to write optimised code that runs
faster with fewer resources saves both money and the planet

Power draw per core (W) |

And above all. only run jobs that you need!

The formula How to report it?

The carbon footprint is calculated by estimating the energy draw of the algorithm It's important to track the impact of computational
and the carbon intensity of producing this energy at a given location research on climate change in order to stimulate
greener algorithms. For that. we believe that the

carbon footprint = energy needed * carbon intensity e T D e e T

Where the energy needed is publications alongside other performance metrics
runtime * (power draw for cores * usage + power draw for memory) * PUE Here is a text you can include in your paper:
*
Pk This algorithm runs in 12h on 12 CPUs Xeon E5-2683
The power draw for the computing cores depends on the model and number of v4, and draws 2.28 RWh. Based in Austria, this has a

cores, while the memory power draw only depends on the size of memory available. carbon footprint of 303.10 g COze, which is equivalent
The usage factor corrects for the real core usage (default is 1. ie. full usage). The PUE to 0.33 tree-months (calculated using green-
(Power Usage Effectiveness) measures how much extra energy is needed to operate algorithms.org v2.1 [1)).
the data centre (cooling. lighting etc). The PSF (Pragmatic Scaling Factor) is used to 1] Lannelongue, L. Grealey, J., Inouye. M., Green Algorithms

take into account multiple identical runs (e.g. for testing or optimisation) Quantifying the Carbon Footprint of Computation. Adv. Sci 2021

2100707.

The Carbon Intensity depends on the location and the technologies used to produce
electricity. But note that the "energy needed" indicated at the top of this page is
independent of the location.

Including the vers

to keep track of the
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