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IIpou3BOIUTEIBHOCTH CYIEPKOMIIBIOTEPA
«T'oBopyn» B OUSUN nocturia 1,1 Ilduionc

14 Hos10pst B O cocrosiack mpe3eHTaIus MOIep-
HU3UPOBAHHOTO CyNepKoMITbioTepa «[ 0BOpyH», IPOU3BO-
JUTEIBHOCTh KOTOPOTO BhIpocia Ha 23,5% u jgocturia
yposast 1,1 Tlduroric. [IpesenTanus mpoxoauia B paMKax
WT-mkonsl, s y9acTust B Kotopoii B JlyOHy mpuexann
6onee 60 ctynentoB u3 13 ynusepcuteroB Poccun.

OcHOBOW ISl co3daHusl cynepkommbiotepa «loBo-
PYH» TOCTYXHJI OTBIT, HAKOIJICHHBIH B Pe3yJbTaTe IKC-
Iutyatanuu rereporenHoro kimacrepa HybriLIT, Bxons-
mero B coctaB MHOTO(YHKITMOHATEHOTO HH(OPMALIHOH-
Ho-BbluncsuTenbHoro komruiekca JIMT OUSIU. HybriLIT
MOKa3al CBOIO BOCTPEOOBAaHHOCTh NPHU PELICHUH 3a]ad
KX]I Ha pemierkax, paaudaliOHHOW OHOJIOTHMH, B IPH-
KJIaJTHBIX MCclieoBaHusIX u Jp. [TocTosHHBINA pocT Yncia
M0JTb30BATENIe W paclIMpeHHe Kpyra pellaeMblX 3a/ad
MoTpeOoBajl HE MPOCTO CYUIECTBEHHO HApaCTHTh BbI-
YHUCIIUTEIbHBIE BO3MOXKHOCTH KJIacTepa, a pa3padoTarh
1 BHEJIPUTH HOBBIE TEXHOJIOTHH, YTO PUBEIIO K CO3AAHHUIO

B 2018 . HOBOHM BBIUMCIMTEIHHOW CHCTEMBI — CyIEp-
xommeioTepa «loBopyr». CK «l'oBopyH» co3maBaics Kak
BBICOKOIIPOM3BOJIUTENbHAS ~MacliTabupyemasi cucrema
C KHJIKOCTHBIM OXJIQXKJCHUEM, O0Jajgaronas IHIepKOH-
BEPI€HTHOW W NPOrpaMMHO-ONPEACIIEMON apXUTEKTY-
poii. B texymiyto kongurypamuio CK «l'oBopyH» BXOasT
BBIYMCIIUTENIBHBIE MOJYJH, COAEpIKAallfe KOMITOHEHTHI
GPU u CPU, a Taxxe uepapxudeckas cucreMa 00paboTKu
1 XpaHEeHUS JTaHHBIX.

Jns CPU-koMIIOHEHTa CyIepKOMITbIOTepa Oblila BBI-
6paHa TCXHOJIOTHUA HOPAMOTO XKUAKOCTHOTO OXJIAXKIACHHUSA
xomnannu 3A0 «PCK Texnonorumy», koTopas sBISET-
cst BemymuM B Poccun pa3paboTUMKOM M MHTErPaToOpOM
«ITOJTHOTO IHMKJIa» CYNEePKOMIBIOTEPHBIX PEUIeHHH 1 00-
JaJaeT LEIIbIM PSIIOM COOCTBEHHBIX MHHOBAIIMOHHBIX pa3-
pabotok. biaromaps BHEIPEHHIO 3THX TEXHOJIOTMH IS
CK «IoBopyH» ynanoch A0CTUYb PEKOPAHON IMIOTHOCTH
pa3MenIeHns BEIYUCIUTENBHBIX y310B Ha mKad (153 y3ma
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The Performance of the “Govorun”
Supercomputer at JINR Reached 1.1 PFlops

Within the IT School, which was held on 14—
19 November at the Joint Institute for Nuclear Research
in Dubna, bringing together over 60 students of 13 uni-
versities from Russia, a presentation of the modernized
“Govorun” supercomputer took place. The performance
of this high-performance system enhanced by 23.5% and
reached 1.1 PFlops.

The “Govorun” supercomputer was created on top of
the experience gained during the operation of the HybriLIT
heterogeneous cluster, which is part of the JINR MLIT
Multifunctional Information and Computing Complex.
HybriLIT has shown its relevance in solving tasks of QCD
on lattices, radiation biology, applied research, etc. The
continuous growth in the number of users and the expan-
sion of the range of tasks to be solved entailed not only
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a significant increase in the computing capabilities of the
cluster, but the development and implementation of nov-
el technologies, which resulted in the creation in 2018 of
a new computing system, the “Govorun” supercomputer.
The “Govorun” supercomputer was created as a high-per-
formance, scalable liquid-cooled system with a hypercon-
verged and software-defined architecture. The current con-
figuration of the “Govorun” supercomputer involves com-
puting modules containing GPU and CPU components, as
well as a hierarchical data processing and storage system.
The technology of direct liquid cooling of CJSC
“RSC Technologies”, which is the leading Russian devel-
oper and integrator of the “full cycle” of supercomputer
solutions and has a number of its own innovative devel-
opments, was chosen for the CPU component of the su-
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JlaGoparopust HHYOPMAIIOHHBIX TEXHOIOTUI

uM. M. T Memepsxopa. Corpynauk 3A0 «PCK TexHomornm»
0. H. Muraine pacckasbIBaeT 0 TEKyIIEM dTare MOICPHU3AINT
cynepkommsiorepa «loBopyH»

percomputer. Thanks to the introduction of these technol-
ogies, the “Govorun” supercomputer managed to achieve
a record density of placement of compute nodes per rack
(153 nodes vs 25 nodes for air cooling), and the operation
in the “hot water” cooling mode made it possible to use the
year-round free cooling mode (24 x 7 x 365). In addition to
high-energy efficiency, this approach enabled scientists to
significantly simplify the infrastructure of the supercom-
puter centre, i.e., the cooling system of the “Govorun”
supercomputer was created using only dry cooling tow-
ers that cool the liquid using ambient air. Due to liquid
cooling, the average annual PUE indicator of the system,
reflecting the level of energy efficiency, is less than 1.06.
That is, less than 6% of the total electricity consumed is
spent on cooling, which is an outstanding result for the
high-performance computing (HPC) industry. The given
system is the first system in the world with 100% liquid
cooling; all components, namely, compute nodes, network
switches and the data storage system, are cooled.

The current stage of the modernization, related to
the expansion of the CPU component, was implemented
within a hyperconverged approach to building a comput-
ing complex, which underlies the “Govorun” supercom-
puter. Hyperconvergence allows orchestrating computing
resources and data storage elements, as well as creating
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The Meshcheryakov Laboratory of Information Technologies.
Yu. N. Migal (CJSC “RSC Technologies™)

speaks about the current stage of the modernization of the
“Govorun” supercomputer

computing systems on demand, taking into account the
needs of user applications, with the help of the RSC BasIS
software. The notion “orchestration” means the logical dis-
integration of a compute node into separate components,
such as compute cores, data storage elements (SSDs), with
their subsequent integration into the configuration. Thus,
computing elements (CPU cores and graphics accelera-
tors) and data storage elements (SSDs) form independent
sets of resources (pools). Due to orchestration, the user
can allocate for his task the required number and type of
compute nodes (including the required number of graphics
accelerators), the required volume and type of data storage
systems, as well as automatically configure the required
software, including parallel file systems. After the task is
completed, the compute nodes and storage elements are
returned to their corresponding pools and are ready for
the next use. This feature enables to effectively solve user
tasks of different types, to enhance the level of confiden-
tiality of working with data and avoid system errors that
occur when crossing the resources for different user tasks.
The storage-on-demand system implemented on the hyper-
converged nodes of the first modification under the man-
agement of the Lustre file system allowed the “Govorun”
supercomputer to take the 9th place in the 10500 world
rating (June 2018) for HPC storage systems.
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MPOTHB 25 y37OB I BO3AYLIHOTO OXJIAXKIICHHS), a pa-
0oTa B pexxMMe OXJIAKACHHS «ropsiueii BOJOI» M03BOIH-
Jla MCHOJIB30BaTh KPYDJIOTOMW4HBIN pexxum free cooling
(24 x7%365). [ToMmumMO BBICOKOH HEProd3(h(heKTHBHOCTH,
TaKoOM IOAXOZ IO03BOJIMJI CYLIECTBEHHO YIPOCTUTb HH-
(dpacTpyKTypy CYNEpKOMITBIOTEPHOTO IIEHTpa — CHCTe-
Mma oxiaxnaerns CK «['oBopyH» co3maHa ¢ mpUMEHEHHEM
TOJNIBKO CyXHX T'PaJnpeH, OXIaXIAOIIUX KHIKOCTb HPH
TIOMOIIY OKPY)KaIOIIEro BO3/yXa. 3a CYET MPUMEHECHUS
KHUJKOCTHOTO OXJIQKACHHSI CPEIHETO/I0BOM ITOKa3arelb
PUE-cuctemsl, otpaxkatommii ypoBeHb 3(dekTuBHO-
CTH HUCIIOJIb30BaHMUS AJIEKTPOIHEPIHHU, COCTABISIET MEHEe
yeMm 1,06. To ecThb Ha OXJIQXJECHUE PACXOAYETCsl MEHee
6% Bcero morpedmsiemoro CK «l'oBopyn» anekTpuue-
CTBa, 4TO ABJSETCA BhLIAOIIUMCS pesynsTaroM s HPC-
nHnycrpun. IlocTpoeHHass cuctema sIBISIETCS TEPBOM
B Mupe cuctemoit co 100 %-M KUAKOCTHBIM OXJTaXKICHH-
€M, T.€. XKHJKOCTHBIM 00pa3oM OXJIaXKJA0TCsl BCE KOMIIO-
HEHTBI: BBIYHCIIUTEIbHBIC Y3JIbl, CETEBbIE KOMMYTaTOPBI
CHCTeMa XpaHECHUS JaHHBIX.

Texkywuil 3Tanm MOAEpHU3aLUM, CBSA3aHHBIA C pac-
mupenueM CPU-koMIOHEHTa, OCYIIECTBICH B paMKax
THIIEPKOHBEPTEHTHOT'O MTOAX0/a K IIOCTPOSHHIO BBIYHCIIN-
TEIHHOTO KOMITIeKca, mojokeHHoro B ocHOBY CK «IoBo-
pyH». ['MIIEpKOHBEPreHTHOCTh IO3BOJISIET «OPKECTPH-

pOBaTh» BBIYUCIUTENBHBIME PECYypcaMH U 3IEMEHTAMHU
XpaHEHMS JaHHBIX U CO3/1aBaTh, UCHOIb3Ys MPOrpaMMHOE
obecrieuenne PCK BaslIC, BBIYKCIIHUTEIBHBIE CHCTEMBI,
KOH(HUTYpaLii KOTOPBIX 3aBUCST OT MOTPEOHOCTEH TI0Nb-
30BaTENIbCKUX NpUIIokeHUH. [Tog TepMUHOM OpKecTpanus
NoAipa3yMeBaeTcs JIOTHUecKasi JIe3MHTErpalusl BEIUNCIU-
TEJIFHOTO Y3712 Ha OT/ICbHBIC KOMITOHEHTBHI, TAKHE KaK BbI-
YUCITUTEBHBIC SI/Ipa, SIEMEHTHI XpaHeHNs JaHHBIX (SSD-
HaKOIUTEJHN), C MOCIIECAYIOINM X 00bETMHEHHEM B KOH-
¢urypanuto. Takum 00pa3oM, BHIYNCIUTENbHBIC IEMEH-
1o (CPU-sinpa u rpadudgeckie yCKOPUTEIHN) U 3JIEMEHTHI
xpaHeHus aHHbIX (SSD-auckn) 00pa3yloT He3aBUCHMbIE
HaOopsl pecypcoB (mynbl). brmaromapst «opkecTparim»
TI0JTb30BATENL MOXKET IO CBOIO 3a/1ady aJuIOHPOBaTh He-
00XOJIIMO€ YHCJIO M THI BEIYUCIUTEIBHBIX Y3JI0B (1 YHC-
70 TpaUYECKUX YCKOPHUTEINICH), HEOOXOAUMEBIH 00BEM U
THUIT CUCTEM XPAHEHUs JaHHBIX, @ TAKXKE aBTOMaTHUECKH
HacTpouTh Heobxonumoe [10, B ToM unciie mapaiieabHbIe
¢aiinossie cuctemsl. [locne 3aBepiieHus 3a1a4n BbIYHC-
JWUTENbHBIE s[pa W AJIEMEHTHl XpaHEHWs BO3BpallaroT-
Csl B COOTBETCTBYIOIHE ITyJIbI M TOTOBBI K CJIEAYIOLIEMY
UCIIOJIb30BaHUIO. JTO CBOWCTBO Mo3BousieT d(dhexTHBHO
pelarh MoJIb30BaTeNIbCKHUE 3aa4H Pa3HbIX TUIIOB, MOBBI-
CHUTb YPOBEHb KOH(HICHINAIEHOCTH PAOOTHI C TAHHBIMH,
n30€eXaTh CUCTEMHBIX OIMNOOK, BO3HUKAIOUIUX MPH Tepe-

As a result of the modernization, the CPU component
was extended to 32 hyperconverged compute nodes based
on two Intel Xeon Platinum 8368Q processors (frequen-
cy 2.6 GHz, 38 cores, cache 57 MB, TDP 270 W) each,
DDR4 RAM modules (256 GB per node), 8 Intel Optane
DC Persistent Memory modules (2 TB per node), 4 EDSFF
E1.S NVMe SSDs (16 TB per node), and an M.2 NVMe
SSD with a capacity of 128 GB. In addition, each node
is equipped with two 100-Gb/s Intel Omni-Path adapters.

The uniqueness of the upgrade makes it possible to
create a layer of “very hot” data with a capacity of 8 PB
in the hierarchical data processing and storage system of
the “Govorun” supercomputer. The creation of such a hi-
erarchical system was defined by its relevance for work-
ing with Big Data, primarily for the NICA megaproject.
According to the speed of accessing data, the system is
divided into layers, namely, “very hot data”, the most de-
manded data to which it is currently required to provide
the fastest access, “hot data”, and “warm data”. Each layer
of the developed data storage system can be used both in-
dependently and as part of data processing workflows. At
the moment, as a layer of “very hot data”, the latest DAOS
(Distributed Asynchronous Object Storage) technology for
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Big Data processing, which has shown its promise for deep
learning tasks and for the operation of quantum simulators
to emulate a larger number of qubits, is being implemented
on the “Govorun” supercomputer. For the high-speed data
processing and storage system, the “Govorun” supercom-
puter received the prestigious Russian DC Awards 2020 in
nomination “The Best IT Solution for Data Centers” .

The hyperconvergence of new compute nodes has al-
ready enabled their use for the tasks of mass generation
and data reconstruction within the NICA MPD experi-
ment. At the same time, at different stages of generation
and reconstruction, there is a need for different access rates
to data; for example, for long-term storage tasks, access
speed is not an important factor, however, for reconstruc-
tion tasks, speed plays a relevant role. In addition, for a
number of MPD tasks, there was a need for a large amount
of random-access memory (RAM), which is satisfied by
new nodes. Thus, methodologically, to ensure all work-
flows for the tasks of the NICA megaproject, a system that
combines both computing architectures of different types
and the developed hierarchical data processing and storage
system was created on the “Govorun” supercomputer. The
computing resources and the hierarchical data processing
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CEYEHUH PECYPCOB [UIS PA3JINYHBIX TOJIb30BATEIbCKUX 3a-
nad. Peanm3oBaHHast HA TUTIEPKOHBEPTEHTHBIX y3/1ax Iep-
BOM Oo4Yepey CUCTEeMa XpaHEHHs JaHHBIX MO TPEOOBAHUIO
(storage-on-demand) mox ympaBieHueM (haitmoBoii cucre-
Mbl Lustre mno3Bomwia cynepkomnbroTepy «l0BOpyH»
3aHATE 9-¢ MecTo B MupoBoM peituare 10500 (uioHB
2018 r.) mns cuctem xpanenus ganasix HPC-kacca.

B pesynerare monepuuzanun CPU-KOMIOHEHT OBLI
pacmmpeH Ha 32 THIEPKOHBEPICHTHBIX BBIYMCIHTEINb-
HBIX y371a Ha 0aze 1Byx mporeccopoB Intel Xeon Platinum
8368Q (wactota 2,6 I'Tm, 38 sxep, kot 57 Mobaiit, Termio-
BhIeneHue 270 BT) B kax oM, MOIyIelt oiepaTuBHOM 1a-
Matu DDR4 — 256 T'b na y3en, 8 momyneit sHepronesa-
Bucumoit mamsaTu Intel Optane DC Persistent Memory —
2 Thb Ha y3em, 4YeThIpex TBEPAOTEIBHBIX IHCKOB SSD
B ¢opmpaxrope EDSFF EL.S (pymep) ¢ mHTepdeticom
NVMe — 16 Tb Ha y3ed, a Takke ¢ TBEpAOTEIHHBIM JTHC-
koM SSD NVMe B popmare M.2 emroctsio 128 I'b. Kpome
TOTO, KaXKABIN y3en cHaOkeH aByMs amanTepamu Intel
Omni-Path ¢ mpomyckno#t cnoco6HocTRIO0 100 I'6HT/C.

VHHMKaIbHOCTh TAKOTO PACIIMPEHUS] MO3BOJSET CO-
3[aTh CJON «OYEeHb TOPSYNX» TAHHBIX eMKOCThio 8 I1b
B MEpapXUUECKOil crcTeMe 00pabOTKH M XpaHEHUS IaH-
HeIXx CK «loBopyn». Co3nmaHme Takol HepapXHuecKon
CHCTEMBI OBLIO OOYCITOBIICHO €€ BOCTPEOOBAHHOCTHIO IS
paboTHI ¢ OONMBIIMMHU JAHHBIMH, MPEXE BCErO T Mera-
mpoekTta NICA. ITo ckopocTn 10CTyna K TaHHBIM CHCTEMa
pasaeneHa Ha ypOBHHU: «OYEHb TOpsiYMe» JNaHHbIE — Hau-

Oonee BocTpeOOBaHHBIE JAHHBIC, K KOTOPBIM B HACTOSIINI
MOMEHT TpeOyeTcst 00eCTIeunTh CaMbIii OBICTPBIN AOCTYTI,
«TopsYMe» JTaHHBIE U «TeIuIbley JaHHble. Kaxaplid ypo-
BEHb Pa3pabOTaHHOI CHCTEMbI XpaHEHHs JTaHHBIX MOXKET
HCTIOJIb30BAThCSI KAK CAMOCTOSITEIBHO, TaK U B COCTaBE pa-
6ounx mporeccoB 00padOTKM AaHHBIX. B HacTosmee Bpe-
Ms Ha CK «[oBOpyH» B KauecTBE CJIOSl «OYE€HB TOPSTIUX»
JIAHHBIX OCYILIECTBIISIETCSI BHEAPEHUE HOBEMILEH TEXHO-
normu DAOS (Distributed Asynchronous Object Storage)
UIE 00pabOTKH OOJNBIINX MaHHBIX, TOKa3aBIIEH CBOIO
MEPCTIEKTUBHOCTD JUTS 3371a4 TIyOOKOro OOY4eHHs U IS
pabOTBl KBAHTOBBIX CHUMYISITOPOB IIPU SMYIALUH OOJNb-
[IeTO YHUClia KyOWTOB. 3a BBICOKOCKOPOCTHYIO CHCTEMY
00pabotku n xpanerus naHHbIX CK «'oBOpyH» mOTy9ni
npecTkHyo npemuo Russian DC Awards 2020 B Homu-
Harn «Jlyumee UT-pemienne amsi MEHTPOB 00pabOTKH
JTAHHBIX».

I'mnepKOHBEPreHTHOCTh HOBBIX BEIYHCIUTENBHBIX y3-
JIOB y’K€ MO3BOJIHIIA 33€HCTBOBATh MX UIS 3a[ad Macco-
BOMW TeHepanuy 1 PEeKOHCTPYKIHMH JAHHBIX SKCIIEPUMEHTA
MPD NICA. IIpu 5TOM Ha pa3HBIX dTamax TeHepalud 1
PEKOHCTPYKIIMH BOSHUKAET MOTPEOHOCTD B Pa3HON CKOPO-
CTH JIOCTyNa K JAHHBIM, HAIIPUMeED, JUIS 3a1ad JOJITOBpe-
MEHHOTO XpPaHEHHsI CKOPOCTh JJOCTyIa HE SIBISETCS BaXK-
HBIM (pakTOpOM, a ATt 3a7a4 PEKOHCTPYKIMU UIPAET Cy-
LIECTBEHHYO pouib. Takxke A psga 3agad MPD Bo3Hukna
MOTPEOHOCTH B OOJNBIIOM 00bEMe ONEepPaTHBHON MaMATH,
KOTOPOMY YJOBJIETBOPSIIOT HOBBIE y3IIbl. Takum 00pazom,

GPU-kommoneHT/
GPU component

INunepxonBeprenTHBIN C3I-KOMIOHEHT
1 y3JIbl HePAPXUUYECKOH CHCTEMbI

Hypercoﬁverged CPU component
and nodes of the hierarchical data

00pabOTKY M XpaHEHUS! JTAHHBIX processing and storage system

Pacrnionoxenne HoBbIX y310B CK «IoBopyH» Placement of new nodes of the “Govorun” supercomputer

—EI
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METO/IOJIOTHYECKH, [T 00eCTIedeHnsI BceX pabodmx mpo-
meccoB g 3amad Meranpoekta NICA Ha CK «l'oBopyH»
CO3/IaHa CUCTEMa, COUETAIOMIasl B ce0e KaK BBIUMCIUTEIb-
HBIE aPXUTEKTYPBI Pa3INUHBIX TUIIOB, TaK U Pa3BUTYIO He-
papXuUYecKyro cHUCTeMy OOpaOOTKM M XpaHEHHS JaHHBIX.
BoruncnurensHble pecypehl M Hepapxudeckas CHCTeMa
o0pabotkn n xpanenus maHHbIXx CK «loBopyH» ObLIH
uHTEerpupoBaHbl Ha Oaze miardopmer DIRAC B pacmpe-
JIETICHHYIO0 T€TEPOTeHHYIO Cpely, BKIIOYAONIyI0 B ceOs
pecypcest OUSIN u crpan-y4yacthut. [IpakTtiuka ucmois-
30BaHMS Pa3IMYHBIX BBIYUCIUTENBHBIX pecypcoB OMSAN
1 IPYTUX WHCTHUTYTOB KoJumaboparmu MPD moxkasaia, 94To
Ha cerogHs Hambosnee 3(h(HEKTHBHBIM SBISETCS HCIOIH30-
Banue pecypcoB nmMeHHO CK «IoBopyn».

[IpoBenennass moxpeprmzanus CK «loBopyH» 10-
3BOJIUT YCKOPHUTH HCCIIENOBAHMS B OOJNACTH PEIIETOUHOM
KBAaHTOBOM XPOMOJMHAMHKH, KadeCTBEHHO IIOBBICUTH
3¢ (PEKTUBHOCTE MOAEIMPOBAHUS JTUHAMHUKH CTOJIKHOBE-
HUH PENSITUBUCTCKUX TSDKEIIBIX MOHOB, MPOBECTH pacye-
THl pajallMOHHON O0e30MacHOCTH IKCIIEPUMEHTAIBHBIX
ycranoBok OMSAN u moBeICHTE 3(h(hEeKTHBHOCTE PEIICHHUS
TIPUKITAHBIX 3a/ad.

Oo6noBnennsiit CK «I'oBOpyH» 1aeT BOSMOXXHOCTH HE
TOJBKO MPOBOJUTH PAcUEThl, HO U HCIONb30BATh €ro Kak
Hay4YHO-HCCIICIOBATEIbCKUM TIOMUIOH [Tt BBIPAOOTKH

mporpamMMHO-anmapatHeix 1 U T-permrenuii. 9To CBOHCTBO
TIO3BOJIMIIO PA3BEPHYTh IOJIMTOHBI JUI KBAHTOBBIX BBI-
YHCIEHUH M Uil 00pabOTKM SKCIIEPUMEHTAIbHBIX JaH-
veIx JIPB, Brmounts pecypcsl CK «[0BOpyH» B €qHHYIO
reTeporeHHyio cpeny Ha ocHoBe mardopmsl DIRAC mns
mpoekta NICA 1 3a1eficTBOBaTh €ro pecypchl s peatn-
3alUM MPOTrPaMMbl CEAHCOB MAacCOBOTO MOJAEIHPOBAHUS
MaHHBIX AKcrepuMmenTa MPD. Cremyer oTMeTHTB, 4YTO
HEKOTOPBIE 334U JJIs1 MOAEINPOBAHUS JaHHBIX SKCIIEPHU-
MeHTa MPD BO3MOXXHO BBIIOJIHUTH TOJIBKO Ha pecypcax
CK «I'oBopym».

and storage system of the “Govorun” supercomputer were
integrated into a DIRAC-based distributed heterogeneous
environment that includes the resources of JINR and its
Member States. The experience of using different comput-
ing resources of JINR and other MPD Collaboration insti-
tutes has shown that at present, the use of the “Govorun”
supercomputer resources is the most efficient.

The above modernization of the “Govorun” super-
computer will make it possible to speed up studies in the
field of lattice quantum chromodynamics, to qualitatively
increase the efficiency of modeling the dynamics of rela-
tivistic heavy ion collisions, to carry out calculations of
the radiation safety of JINR experimental facilities and to
enhance the efficiency of solving applied tasks.

The modernized “Govorun” supercomputer enables
not only to perform computing, but also to use the super-
computer as a research polygon for developing software,
hardware and IT solutions for JINR tasks. This feature
made it possible to deploy polygons for quantum comput-
ing and LRB experimental data processing, to integrate the
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resources of the “Govorun” supercomputer into a unified
heterogeneous environment based on the DIRAC platform
for the NICA project and to use its resources to implement
the programme of runs of the mass simulation of MPD
experiment data. It is noteworthy that some tasks for the
MPD experiment data simulation can only be performed
on the resourses of the “Govorun” supercomputer.
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