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YnpagieHue BIYNCIUTEIbHBIMEI pecypcaMu CHOUPCKOro
CynepkomnbrorepHoro LlenTpa

b.M. I'nmunckuii, U.I". Yepnsix, H.B. Kyuun, C.B. Jlomakun, 1.H. MakapoB

NuctutyT BeraucnurensHoit Matematuku u Maremarnueckoii ['eopuszunku CO PAH

Pasbuparorcs Bompocs! skcruryaranun cynepkommbsiorepa HKC-30T Cubupckoro Cymep-
koMibroTepHoro Ilentpa KosmnexktuBHoro Ilosnb30BaHus ¢ CUCTEMOW ymNpaBieHHs Odepe-
npto 3ananuii PBS Pro.

1. BBeaenue

IenTp koutekTUBHOTO MoJib30BaHus «Cudbupckuii CynepkomibtotepHbiii Lentp» (CCKILIL) op-
TaHU30BaH Kak CTpykTypHoe noapazaeneHrne UBMuMI' CO PAH B cOOTBETCTBHH C MIOCTAHOBICHUEM
IIpesuamyma CO PAH ot 06.03.2001 Ne 100 «O cozmanun CHOMPCKOTO CYMEPKOMITBIOTEPHOTO IICH-
Tpa KoJutekTuBHOTO moyib3oBanusi CO PAH». B CCKIL] ObliM yCTaHOBJICHBI M DKCILTYaTHPOBAIUCH
pa3HO00pa3HbIe CUCTEMBI aKeTHON 00paboTku (batch system):

- Distributed Queuing System (DQS) na xommrekce RM600 E30;

- CucteMa yIipaBIIeHUS POXOXKIeHUEM MapauienbHbix 3aganuit (CYIIII3)

Ha kiactepax MBC-1000/32 u MBC-1000/128;

- Sun Grid Engine ua xmacrepe HKC-160;

- PBS Pro 11.1 na cynepkomnsiotepe HKC-30T.

2. Boruucaurenabnblie pecypesl u nporpammuoe obecnedenue LIKIT CCKIL

2.1 Kaacrepnblii cynepkomnsiotep HKC-30T

Knactep HKC-30T Pacwmpenme knactepaHa GPU
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Puc. 1. Jloruaeckas cxema reteporennoro kinacrepa HKC-30T

I'ereporennslii Beicokonpon3BoauTenbHblil Kiactep HKC-30T ¢ nukoBo# mpon3BoANTENTEHOCTHIO
115 Tdmoric 310 0cHOBHOM BhuucauTenbHbi pecype CCKIT [1-3]. T'ubpumnoe pacmmpenne va GPU
NVIDIA Tesla M2090 3anumaet 30 mecto, a 6a30BbIil KilacTep Ha mporeccopax Intel Xeon - matuze-
csaToe mecto B 22 criucke Top 50 ot 31.03.2015.
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Kommynukanuonnas cets kinacrepa QDR Infiniband, tpancnoprhas u cepucHas cetn — Gigabit
.Ethernet. Knacrepnas aiinosas cucrema Ibrix 6suta mogepansuposana B 2014 romy.

Cepsep HP ProLiant DL980 G7 ¢ omHuM TepabaliToM OIEepaTHBHOM MaMSATH BKIIIOYEH B COCTaB
HKC-30T kak HecTaHAapTHBIN BEIYUCIUTENBHBIN y3€ll.

[IporpamMMHo-anmapaTHasi cpeja Kjactepa Io3BOJISET HCIIOIb30BaTh 00IagYHbIe TEXHOIOTHH IS
CO3IaHUS CHETHaTN3NPOBAHHBIX BEIYHCIUTEIBHBIX Cpell. | eTeporeHHOCTh pecypcoB KilacTepa Mo3BO-
nsieT THOKO BapbUPOBATh apaMeTpPhl BBIIENIIEMBIX B 00JIAKO BUPTYaJIbHBIX PECYPCOB.

B nacrosmee Bpemsa B CCKL CO PAH ¢yunknuonupyet nse, ocuoBannsie Ha KVM BupTyanuzupo-
BaHHBIC BBIUYMCIIUTENBHBIE CPEJIbI, BIISIOIMXCS YAaCTIMH 00Jiee KPYITHBIX BUPTYAIbHBIX KJIACTEPOB.
Iepgast - USAD-HI'Y-CCKII [4]. Ucnionb3yeTcst a5t 00pabOoTKU TaHHBIX (U3HYECKUX IKCIICPUMEHTOB
B (PU3MKE BBICOKUX dHEpruii, ocymectsisieMbix B USD CO PAH. Bropas - Akagemnapk-CCKLI. Pa3-
paboTtana coBMecTHO ¢ AkaneMmapkoM Texromapka HoBocrnOnpckoro AkameMropoaka v mpeaHa3zHa-
yeHa [T pemeHus 3aaa4 BigData (reodusmka, 00paboTka MEIUIIMHCKUX JaHHBIX U aApyrue). O6a
BUPTYaJIbHBIX Kiactepa it ooMeHa ganabiMu ¢ CCKI] ncnonp3yrot CynepkoMnbroTepHyto ceTh Ho-
Bocubupckoro Hayunoro I{entpa (10 I'0Out/c).

2.2 llporpamMHoe obecrieyenmne

CucremMHoe mporpamMmHoe obecreueHue BkiaouaeT B ceos Red Hat Enterprise Linux 5.4, HP
Cluster Management Utility (CMU) 7.0 u cuctemy yrpaBieHus makeTHo# oopadotkoii PBS Pro 11.1.

CpencrtBa paspabotku BrmodaroT Intel MPI 4.1, Intel TraceAnalyzer/Collector, koMmmussiTopb
Intel C++ u Intel Fortran u3 cocraa Composer XE 2013 SP1, skmouarorue 6udarotexu Intel MKL,
Intel IPP u Intel TBB. JlononHUTENBFHO YCTaHOBICHBI KOMIUIATOPBI M Oubmuoreku u3 Intel Parallel
Studio XE 2015. Takoit moaxo/1 HO3BOJISIET UCIIOIB30BATH AOPOTOCTOSIIHME JTUIICH3UU Ha CTapble BEp-
CHH TIporpaMMHoro obecreuenus Intel.

W3 xomMepueckunx makeToB ycraHoBiensl Gaussian ¢g09 Rev D.01 w/LINDA, ANSYS CFD
Bepeun 14.5.7. ¢ nunensusmu HPC, obecrieunBaronMu napauiesibHOe BIOJHEHHE mporpamm Flu-
ent, a takoke ANSYS CFD 16.1 (6e3 numensuit HPC)..

Apxutektypa CCKL] monnep’uBaeT 1Be COBPEMEHHBIX MapagurMbl NapajieNbHbIX BBIYHCICHHUH
— MPI ans cucrem ¢ pacnpenenenHoi namsateio_(MPP-knactepoB)u OpenMP mis cuctem ¢ oOrieit
namsThio. CmemnanHas cxema BerarciieHuii(MP1+OpenMP) 1o3BosisieT 3ammyck Ha KaKIblii BBIYHCITH-
TEJIBHBIN y3€l Kiactepa 1o ogHoMy MPI-nponeccy, KOTOpbI 3allyCKaeT BHYTPU KaKJIOTO0 BBIUUCIIH-
TEJIHHOTO MOJYJISl HECKOJIBKO MOTOKOB € romotisio OpenMP.

Jia ruOpuaHON apXUTEKTYpBI: CYyNEPKOMIBIOTEP COCTOMT M3 Habopa COEIMHEHHBIX MEXIY CO-
0ot y31o0B, A oOMeHa JaHHbIMH Hcnonb3yeTcss MPI; kaxnpnii y3en coctout u3 aByx CPU u tpéx
GPU; nHa xaxnaom y3ne 3amyckaercs 1 mpouecc MPI, ympasnsroniuii BeIYucCIeHUSIMU (IIPOLIECC BHI-
nonusercst Ha CPU); u3 MPI nponecca 3anyckatorcs notoku (threads) OpenMP, kaxp1ii U3 KOTOPBIX
ynpasisier padoroii oqnoro GPU. [pyroii Bapuant: 3amyckatorcs Tpu MPI nponecca Ha y3en, Kax-
JIBIH yTIpaBIIsIeT 3aKperuieHHbIM 32 HuM GPU.

3. Ucnoib30BaHUeE BHIYMCJIUTEIBHBIX PECYPCOB

Taoauna 1. Mcronp3oBaHre MalmiHHOTO BPEMEHH TI0 TO/1aM

CTaTHCTHKA 10 KJjacTe-
pam (HKC-30T + HKC- 2009 2010 2011 2012 2013 2014
160)
X, MPOH3BOIHTEILHOCTS 71 175 31 116 115 115
(tpmomc)
Y CPU (1un) 80 179,52 12120146 | 20999757 | 533324,55 | 71396042 | 52970863

> KOJMYECTBO 33JaHUH 38914 39 750 35952 83797 103 840 89059

. 2(?8?523?;;;2@&1 26 34 32 16, 30 21,36 28, 45
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Tabémuma 2. Otuet o padore nonb3oBateneit 3a 2014 rox

Bcero monk3oBatenei — 155 Bcero rpanToB, nporpamm, Bcero myonukaruii — 158
Bcero opranuzanmii — 29 IIPOEKTOB, TeM — 176
Poccuiickux — 88

AkaeMU4ecKux opranusanuii — 24 W3 vux Poccmiickux — 171 3apybexnbix — 70
YHusepcureToB — 3 MexnyHapoaHBIX — S
(CDdVY, Kpacuosipck), HI'Y, HI'TY) Hoxrop. auccept. — 1,
Hpyrue opranuzanuu — 2 I'pantoB PODU — 67 Kangupar. nuccept. — 5,
(Cu6HUA um. Yarumeiruna, CuoHUI - IIporpamm PAH — 22 Juruiomsr — 7,
MI) IMTpoextoB CO PAH — 30 IMareHtsr — 2.

[TporpamMmm MuHOOpHayky — 18

Hpyrue — 34

[IpuBenennas craructuka nokassiBaet, uro LIKIT CCKII neficTBUTEIRHO LIEHTP KOJJIEKTUBHOTO
MOJIb30BaHUs, KpynHenumnii 3a Ypanom. Ero monb3oBarenu B ocHoBHOM coTpyaHuku CO PAH. C
YBEJTMUEHHEM BBIUYMCIUTEIbHBIX PECYPCOB YHCIIO 3aJaHUN M 3arpy3Ka BBIYUCIUTEIBHOM TEXHUKH —
Bo3pactaeT. Cnan B 2014 roay cBsi3aH ¢ yMEHBLIEHUEM MOTOKA 33JaHUI MOJb30BATENCH U MOTEPSIMU
MAIIMHHOTO BPEMEHH Ha MOJEPHHU3AIMIO IPOTPaMMHOTO oOecTiedeHus KiacTepHol (ainoBoii cucre-
Mbl IBRIX u HapammBaHme AMCKOBOTO MPOCTPaHCTBA B aBrycTe - ceHTsA0pe. OCHOBHBIE 3aTpaThl
MIPUIIUTACH HA COXpaHeHue 1Mo JacTsaM 27 TepabailT moib30BaTENbCKUX JaHHBIX U MOCIETYIOIIee X
BOCCTaHOBJICHUE.

4, O0ecrieyenue 0€30MaACHOCTH

VYcranosnen ceteBoii akpan (firewall), paspemmaromuii goctymn o nporokoiy Ssh/scp/sftp Toabko
U3 ceTel, B KOTOPHIX ecTh 3apeructpupoBanHbie monb3oBatenn CCKI. Ha ucxonsmmii Tpaduk orpa-
HUYCHHI He Hamaraercs. bojee TOUYHbIE OrpaHHYCHHs HAKJIaAbIBAalOTCs cpeacTBamu  Linux
(hosts.allow , AllowUsers).

[Tosp30BaTeH aBTOPU3YIOTCS MO KIFOUY SSh, KOTOPBIN cO3MaETCsl KayK/IbIM IOJIb30BATEIEM HH-
nuBUIyanbHo. CeKpeTHas 4acTh Kiroda SSh XpaHMTCs y MOJIB30BATElNsl, 8 OTKPHITAs MMOChUIACTCS all-
MUHUCTPATOPY KJlacTepa.

5. Ucnoan3oBanue Bo3mo:xxkHocTeir PBS Pro

PBS Professional [5] ato komMepueckasi cuctema sl IUTaHUPOBAHMUS 3aITaHUI U yIIpaBJICHHS 3a-
IPY3KO# BBICOKOITPOU3BOAUTENBHBIX BEIYUCIUTEIBHBIX KIIACTEPOB.

5.1 Ouepenu 3ananui

Ha xiactepe opraHi30BaHO HECKOJIBKO Ouepelieid, Kaxasi ouepe/ib MOoIepKUBaeT padboTy ¢ o/-
HOTHUITHBIMU CepBEpPaMu OJHOTO TokoneHus. Hamucan ckpunt pbsinfo, Beiiaroriumii uncio cBoOOIHBIX
BBIYMCIWUTEIBHBIX Y3JI0B U OTACIIBHBIX SAJIEP B Ka)I()IOf/'I ouecpeau.

[kuchin@nks-g6 ~]$ pbsinfo

QUEUE NODES FREE CORES FREE NODES TOTAL GPUS FREE GPUS TOTAL

workq(G5) 0 0*8 64 0 0
g6_q(G6) 36 36*8+37 128 0 0
G7_q(G7) 1 1%12 96 0 0
SMP_G7_q(G7) 0 0*80+67 1 0 0
SL_q(GPU) 0 0*12 40 0 120

Puc. 2. TIpumep Boigaun pbsinfo
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JInst crierMaibHbIX [EeNeiH MOKHO CO3aTh 0Yepeb, MOIEPKUBAIOIIYI0 PabOTy C HEOTHOPOIHbI-
Mu cepBepamu. Hampumep, cepBep ¢ GOJIBIION ONEPaTHBHOM MAaMATHIO M HECKOJIBKO CEPBEPOB C Ipa-
duueckumu ycxopurensimu Nvidia Tesla.

5.2 OrpaHnyeHue YN CJIAa BHITOJHIEMbIX 3aaHUH 1JI51 KOHKPETHBIX M0JIb30BaTeJ1eil

ITomp30BaTeNnb, MOCTABUBIIHIA B OUepe/b OONBIIOE YHCIIO 3aJaHHH, KOTOPBIE BBIMAYT B CUET H 3a-
XBaTAT BCE CBOOOHBIC pecypchl, (pakTHuecKu OyIeT UCIONIb30BaTh KIacTep MOHOIOJIBHO U OJIOKUPO-
BaTh CUET 3aJaHUil IPYTUX MOIb30BaTenei. /[ Takux monbp30BaTeNe BBOJUTCS JUMHUT HA YUCIIO
pelraeMbIX 33124 ¥ JUMHUT Ha YMCIIO BBIIEIAEMBIX TPOIIECCOPHBIX SAEP.

[root@nks-g6 ~]# gmgr -c "print queue G7_q "

#

# Create queues and set their attributes.

#

#

# Create and define queue G7_q

#

create queue G7_q

set queue G7_q queue_type = Execution

set queue G7_g max_run = [u:user1=10]

set queue G7_g max_run += [u:user2=10]

set queue G7_g max_run += [u:user3=10]

set queue G7_q max_run += [u:user4=10]

set queue G7_g max_run += [u:user5=10]

set queue G7_g max_run_res.ncpus = [u:userl=120]
set queue G7_g max_run_res.ncpus += [u:userd=120]
set queue G7_q max_run_res.ncpus += [u:user5=300]
set queue G7_q enabled = True

set queue G7_q started = True

[root@nks-g6 ~]#

Puc. 3. [IpenoTBpaleHue MOHONOIEHOTO UCIONIB30BAHUS OUePeIH 3aJaHUSAMH OJHOTO I10JIb30BaTeNs.
5.3 Yuer HCno/1b30BaHNS 3aJaHUSAMH T0JIb30BaTe/ e MAIIMHHOIO BPEMEHU

3a BBINOJIHEHHOE 33/1a4ei 10JIb30BaTEN sl BPeMsi IPUHUMACTCSI BPEMsI PELICHUsI 3a]a4ll YMHOKCH-
HOE Ha YHCJIO BBIICJICHHBIX 3aja4ye MPOIIECCOPHBIX siep. 3a OCHOBY MOACHCTEMbI y4eTa 3aaHuii
nosb3oBarenei B3sra [6] Bepcum pbsacct-1.4.7.tar.gz. IMonp3oBarenu kaxaoro uacruryra CO PAH
00BEANHSIOTCS B OTACIBHYIO Tpymity. MH(popMaIus 1o 3arpy3Ke BEIYHCIUTEIBHBIX PECYPCOB BBIIACT-
Csl IO KXKJIOW OYepe/id U MHTErPajibHO 0 BCEM OYepe/siM Kiactepa. J[OmOTHUTEIbHO BBIAACTCS MH-
bopMarus Mo UCIOJIb30BAHHIO 33aHUSMHU rpapUIecKuX yckoputesneid. OTMETHM YTO B TPUBEICHHOM
npumepe nHdopmarus o moas3osarenx (login, Full name) ve npuBeneHa u ypesana 10 MepBBIX MATH
CTpOK.

GPU May 2015

Portable Batch System accounting statistics

Processing a total of 31 accounting files... done.
The first job record is dated Fri 01 May 2015 02:38:12 AM NOVT.
The last Jjob record is dated Sun 31 May 2015 12:23:12 AM NOVT.

QUEUE (S) : all (GPU only)
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Puc. 4. TlpuMep BbIAa4M CTATUCTHKY 32 Maii: opranu3anuu ucnonb3yone GPU.

Wallclock

Username Group #jobs

TOTAL -
Userl itam
User2 uiggm

User3 niboch
User4 icmmg
User5 altstu

(GPU only)

Average Average  GPUs Average

days Percent #cores #GPUs  days g-days Full name
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85
28
14
12
28

7113.76 100.00 40.36 10.20 1797.94 0.41

5558.26 78.13 110.77 27.69 1389.57
695.73 9.78 101.43 12.00 8231

593.17 8.34 12.00 3.00 148

.29

147.07 2.07 7.81 1.00 18.83
46.64 0.66 1.00 3.00 13991

243
0.15
0.41
0.00
0.04

Puc. 5. ITone3oBareny, 3akassiBaromue GPU.

6. Bupryaabnbiii kiacrep UAD-HI'Y-CCKIJ

t‘ﬁz 1'

"."“ Internet ; CynepEOMIBIOTepHaR
; /) cerk HHILI

U mEn

Control
Unit

64x GE 128x GB
BL2x220 | =

1x G8
DL380 n
Kepler K40M W

Puc. 6. O6mas cxema pecypcos CCKI]
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Buptyansnsiii knacrep UAD-HI'Y-CCKL ucnons3yetcs anst 00paboTKK AaHHBIX (PU3UIECKUX
SKCIIEPUMEHTOB B (DM3HKe BRICOKHX 3HEPTHi, ocymiecTisieMbix B MSAD CO PAH [4]. 3agaunm xapak-
TEPU3YIOTCS UCIIOIB30BAHUEM OJHOMOTOYHBIX IIPOTPAMM M XOPOILEil napanienu3anueii Ha ypoBHe
JaHHBIX. 151 cCO3AaHus BUPTYaIbHBIX PECYpCOB Ha JIOKAILHOM KJIacTepe UCIONB3YIOTCS ITATHbIC
Bo3MokHOCTH PBS Pro. PBS Pro 3amyckaer Tpebyemyto BUPTyaIbHYIO MaIlliHY, OITMCAHHYIO B
ckpunre (prologue) n ocTaHaBIHUBAET €€ M0 3aBEPUICHUIO 3a1aHus (epilogue), mocie 9ero BEIYUCIIn-
TEJIbHBIN Y3€J1 MOKET UCIIOJIb30BAThCS B OOBIYHOM PeXXUME IPYTUMHE 3aJaHusIMU. B kauecTBe cpebl
BUpTyanuzauuu ucnoib3yetcs KVM. Oomen nqanusimu Mesxxy USSP CO PAH u CCKL ocymmecTBus-
eTcs uepes cynepkommnbioTepHyro cetb HoBocubupckoro Hayanoro Lentpa (10 I'0ut/c).

OcHoBHEBIE 33/1a4H, penaeMbie Ha BUpTyanbHOM Kinactepe UAD-HI'Y-CCKL:

* Okcniepument KEJIP

Pabota npoBoauTCS Ha AIEKTPOH-TI03UTPpOoHHOM Koymaiiaepe BOIIIT-4M ¢ nerexkropom KEJIP. Dkc-
MIEPUMEHTHI B 001acTh poxkaeHus y-pesonancos (J/y, y(2S), w(3770)) u t-nentona. cnoms3yer
Scientific Linux CERN 3.

* Okcnepument ATLAS

Pabota mpoBoautcs Ha bonbmom agpornom komnatiaepe (BAK) (LIEPH, LlBeiinapus). Ananu3 nas-
HbIX Skcniepumenta ATLAS B pamkax ATLAS Exotics Working Group.

* Oxcnepument CHJL

Pabota mpoBoautcs Ha komaiinepe BOIIII-2000 co Cdeprdeckinm HEHTpaIbHBIM IETEKTOPOM
(CHJ). M3yuenne mporeccoB AIeKTPOH-TIO3UTPOHHON aHHUTHIISIINY B 00nacTu sHeprun 1o 2 [3B B
CHCTEME LIEHTpa Macc.

Cmadus 4:
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Puc. 7. Cxema BuptyanbHoro knacrepa USAD-HI'Y-CCKL]

7. Bupryaabnbiii kaacrep Axkagemnapk-CCKI

Bupryansnsiii knactep Axanemnapk-CCKL] co3maH cOBMECTHO ¢ JemapTaMEHTOM CHCTEMHOM
uaTerpannu Kommaamm TexuoCutu mis Akagemnapka Texnonmapka HoBocubupckoro AkaaeMropo-
ka. [IpennasHayena s pemeHus 3agad oopadotku BigData. B nepByto ouepens 310 reodusnka, 00-
paboTKa MEOUIMHCKUX JaHHBIX, 00paboTka Tpaduka. OYHKIMOHUPYET BHE OYepend 3aJaHWd Ha
MPP-G6 gactu kmactepa CCKII.

672

lpynna eupmyasbHbIX Habop sbi4ucaumens-



Cyneprxomnviomepnuie onu ¢ Poccuu 2015 // Russian Supercomputing Days 2015 // RussianSCDays.org

" € Monezopatenn
?,.,*"} &F ,  KnacTtepa
A O Axkapgemnapk-CCKL, MHTEF}HET

MHTepchenc
m g JocTyna nofk3oBartenen u
F____— N

HacTe BMPTYanNeHOro Knacrepa

1remr
10 rBUT B NnpoeKTe

Akapemnapk

L CynepKoMnkio TEpHas
SESEEY ceTs HHY, LIKT

1o rour "CM1J, CO PAH"

GRID-wunmo =

Infiniband 40 roumT I—I,Krl

y 'CCKL, CO PAH"

BupTtyankHeie
BelHACUTE IEHBIE Y3nkl
Ha knactepe UKM CCKL,

Puc. 8. Cxema BuptyanpHoro kinactepa Akanemmnapk-CCKI]

8. Padora ¢ moJb30BareJasaMu

11 -14 mapTta 2014 r.copmectro ¢ NVIDIA u YueOHbIM nieHTpoM 1o Texnosiorurn CUDA
(CUDA Teaching Center) HI'Y 6bu1a nmpoBezeHa I1Ikosa-TpeHUHT M0 yriyOJeHHOMY H3YUSHHUIO TeX-
HOJIOTHI IPOrpaMMHUpOBaHusi rpaduueckux mporeccopos [7]. Ha mikone Obuti paccMOTpEHbI BOIPO-
cbl IpouMpoBaHusl, oTIaAKH, ontumMu3zanuu koga Ha CUDA, npumenenus texnonorun OpenACC.
[TpakTrueckas 4acTh 3aHATHIA IKOJIBI TPOXOAMIa Ha rTuOpuaHoM pacimupenuu kiacrepa HKC-30T ¢
GPU NVIDIA TESLA M2090.

15 -16 mas 2014 r.una pecypcax CCKL] corpyanukamu Intel mposener TPEHUHI Intel® Soft-
ware Development Excellence Program ITpumenenue Intel® Parallel Studio XE u Intel® Cluster Stu-
dio XE B pemennu mccieqoBaTeabCKuX 3aaa4 [8].

[IpoBoauTcs peryyispHbIi ceMHHApP «APXUTEKTYpa, CAICTEMHOE U IPUKIaJHOE IPOTPaMMHOE
obecnieueHune knacrepHbix cynepdBM» na 6aze CCKL, kadenpsr Boraucaurensubix cuctem HI'Y u
Ientpa KommeTenimu mo Beicokonpou3BoanTeabubiM Boraucienusm CO PAH — Intel [9].

9. IIpodJieMbl ¥ BHIBOABI

1. MopasbHOe ycTapeBaHUE BBIYHCIUTEILHONU TEXHUKH.

2. 3aBeplIeHHE TAPAaHTHIHOTO 0OCTYKUBAHUS, T.€. BCE PEMOHTHI 3a CUET HHCTUTYTA.

3. Hepocrarounas mpomyckHas criocoOHOCTh Ibrix, COOTBETCTBEHHO, B KOHEYHOM MTOTE CKO-
pOCTh OOMEHOB ONPEACIACTCS OBICTPOACHCTBUEM JIUCKOBOM MTOJIKH.
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4. Henpucnocobnennocts Ibrix k padote ¢ 6onpmmmMu QaiinaMu pa3mepoM B COTHU | Urabamr.
5. HoBsrit kmactep AOMKEH OBITH € KHUIAKOCTHBIM OXJIQKICHHUCM. .
6. YacTb BRIYMCIUTENBHBIX Y3JIOB JOJDKHA OBITH ¢ compoiieccopamu Intel Xeon Phi, qacts ¢ GPU

Nvidia u mpuOIHU3NTETHHO MOJOBHHA O€3 COMPOIIECCOPOB M YCKOPUTENEH TOIBKO C MPOIECCOpamMu
Intel Xeon.

7. HeckompKO BRIYMCIUTENHHBIX Y3JI0B TOJDKHEI OBITH CEpBEpaMu ¢ OOJIBIION OTIEpAaTHBHOM Ia-

MATBIO B 2 — 4 TepabaiiTa 1 TOKaTbHBIM JUCKOBBIM MaccuBoM He MeHee 10 TepabaidT.

8. B xauecTBe KOMMYHHMKaIMOHHOMN cpeibl Aomken 0b1Th Mellanox Infiniband w/.umm Intel Omni-

Path.

9. O6s3aTeNbHO NODKHA OBITH MapatenbHas daiinobas cucrema Lustre mim Panasas, a takxke

(baﬁﬂOBOG XPpaHWJINIIC OOJIBIION EMKOCTHU JAJI XpAaHCHHUA U apXUBUPOBAHUA HCUCIIOJIB3YCMbIX JaHHBIX.

BrisBineHnnsie BO BpPEMA SKCIUTyaTalluu HpO6J’ICMLI 6y,I[YT YYTEHBI ITPYU HapalllMBaHUU BBIYHUCIIN-

TCJIBHBIX PECYPCOB M 3aKYIIKE CJICOYIOIICTO KIacTepa.

Jlureparypa

1.

I'munckuit 5.M., Kyunn H.B., Jlomakun C.B., Yepnsix U.I". CuOupckuii cynepKkoMIbIOTEPHBIH
nentp CO PAH. Marepuaibl MexxIyHapOAHOH KOHD. «MeTo/Ibl CO3AaHUs, UCCIICIOBAHUS U UICH-
TA(UKAUA MaTeMaTHIeckux Mozenei», 2013, C. 28-29

b.M. I'muuckuii, JI.A. Kapasaes, .M. Kynukos, H.B. Kyuun, H.B. CHpiTHUKOB. Macmrabupye-
MBbIC BBIYHMCIICHHS C TIPUMEHEHHEM THOPHIHOTO KiacTepa// Marepuaibl MeXTyHapOHOU KOH]e-
penmn «Mathematical and Informational Technologies, MIT-2013», ¢.89.

I'u6pumaeni knacrep HKC-30T
URL.: http://wwwz2.sscc.ru/HKC-30T/HKC-30T.htm

C.[. benos, A.C. 3aiiues, B.U. Kammun, A.A. Kopons, K.1O. Cxosrnens, A.M. Cyxapes, A.C.
AnaxuH, B.C. Hukyneues, /[.JI.. Uybapos, H.B. Kyunn, C.B. Jlomakun, B.A. KanroxHsrit
/[Vicionb3oBaHKe BUPTYaIN30BaHHOM CYIEPKOMITbIOTEpHO# HHMpacTpykTypbl HoBoCHOMpCKOTO
HAYYHOTO LIEHTpa /Uil 00pabOTKH JaHHBIX SKCIIEPUMEHTOB (DM3UKHU BBICOKUX dHEepruil. XKypnan
«BrraucnutensHbie TexHOMOTHNY, 2012 1., ToM 17, Ne6, cTp.36-46.

PBS Professional.URL.: http://www.pbsworks.com/Product.aspx?id=1

pbsacct - Accounting Report Tool.
URL:http://mww.mcs.anl.gov/research/projects/openpbs/patches/pbsacct/ README.txt

[lkoma — TpeHuHT 10 porpamMmMupoBanuio Ha GPU
URL.: http://wwwz2.sscc.ru/Seminars/Nvidia%20Cuda-2014.htm

[Tpumenenue Intel® Parallel Studio XE u Intel® Cluster Studio XE
URL: http://www2.sscc.ru/SORAN-INTEL/documents 2014.htm

«APXHUTEKTYypa, CHCTEMHOE U TPUKIIATHOE TPOrpaMMHOE 00ecTiedeH e KIaCTEPHBIX CY-
nepOBM»
URL: http://www2.sscc.ru/Seminars/NEW/Seminars.htm

674


http://www2.sscc.ru/SORAN-INTEL/documents_2014.htm
http://www2.sscc.ru/Seminars/NEW/Seminars.htm

