O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0221U103609

Jlep>KaBHHH peecTpaliliHui HoMep: 0120U102650

Oco06J1uBi TO3HAYKHU: Binkpura

HaTa peectpauii: 22-02-2021

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: O6po6ka nanunx 3 Besmkoro afponHoro kosaiinepa B T2-nentpi HHL XTI rpig-indpactpykrypu
excnepumenty CMS (LLEPH) y 2020 p.

IToyaToK eramy: 05.2020
3akiHYyeHHs eTamy: 12.2020

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPUAHUYHOI 0coou (a00 ITIB ¢izuyHoi 0c06H): HauionansHuil HayKOBUIA

LeHTp "XapKiBCbKUil (Pi3UKO-TeXHIYHUI iHCTUTYT" HalioHanbHoi akagemii Hayk Ykpainu

Kopg 3a €IPIIOY: 14312223

Micue3Haxoa>KeHHSI: By/. Akanemiuna, 1, M. XapkiB, XapKiBCbKuil p-H., XapkiBcbka 0671., 61108, Ykpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 380573353530, 380573351688

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442350981

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuuHmi 06car ¢piHaHCyBaHHA (THC. rpH.): 200.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

O6pobka gaHux 3 Benukoro agponHoro kosnaigepa B T2-uentpi HHL XOTI rpin-indpacTpyKTypu eKCcliepUMEHTY
CMS (LIEPH) y 2020 p.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Processing of data from the Large Hadron Collider at the NSC KIPT T2-center of the grid-infrastructure of the
CMS experiment (CERN) in 2020

Pedepar yKpaiHCBKOIO:

[TigTpuMaHo HaAiliHy POOOTY creljani3oBaHOro 06uyKncioBagbHOro Komiiekey (OK) HHL XOTI, saxuit € enuHuM B
YkpaiHi eHTpoMm rpif-iHppacTpykTypu ekcriepumeHTy CMS Ha Besmmkomy agpoHHoMy Kosangepi (BAK) i aktuBHO
npattoe Ha ii gpyromy (T2) «gpyci». Komnnekc 3apeectpoBanuil B CMS sk T2_UA_KIPT i € ogHuMm 3 kpamux T2-
ueHTpiB CMS 3a oKa3HUKaMU SIKOCTi po6oTy. BinnosinHo no Bumor CMS, y BCTaHOBJIEHI eKCIIEPUMEHTOM TePMiHU
BMKOHAHO IIMPOKUI CIIEKTP POOIT 10 MOJiepHi3allii Kommekcy. 30KkpeMa, BUKOHaHO KoHirypario Rucio o HOBoi
cucremu oominy nanumu CMS, Ha ycix By3ax 3filiCHEHO nepexif Ha Bepcito CentOS7 onepatiiiHoi cuctemu Linux,
Ha MacoBill nucKoBii nam'ati (MIT) BCcTaHOBIEHO HOBY Bepcito cucteMu DPM 3 miATpUMKOIO AOJATKOBUX
IIPOTOKOJIB Iepeadi faHux i criocobiB aBTeHTH(iKallii. 3aMicTh IIPali0I0Yoro paHilile rosoBHOro Bysna CREAM-CE
HaJIarofpKeHu i BBeleHui B Jito rosioBHUil cepsep tuily HTCondor-CE 3 olHOYacHOI0 3aMiHOI0 CUCTEMU 06POOKHU
nakeTHux 3aBganb Torque /PBS na HTCondor. PiBeHs sikocTi po6oTu ueHTpy T2_UA_KIPT, sikuil BUBHA4a€ThCS
TOTOBHICTIO JI0 y4acTi B 00po61i naHux, 3a 11 micsauiB 3 moyaTky poky ckiaB 99.4% 110 € HallKpalum MOKa3HUKOM
cepen T2-uentpis CMS. 3a 2020 pik Tinibku 3a fonomoroio cucremu PhEDEx Ha komnineke T2_UA_KIPT 6yiso
nepenaHo AJ1g 06po6Ku noHay, 2.6 IletabaliT gaHux, o y ~3 pasu nepesuulye MicTkicTs oro MJIL. Bukopucranus
004K CITIOBAIBHUX I'Pif-pecypciB Komiiekcy B 2020 p. cknano noHaz 40 tuc. kHEPspecO6-ronuH, a6o 95% Bin
BHMKOPHMCTaHHs yCiX pecypciB HallioHanbHOI rpifg-mepesxi Ykpainu (NGI_UA) ycima BipTyaslbHUMU OpraHisalisimu.
JI7151 po3paxyHKiB 3 (PisMYHOrO aHasi3y 3100yTUx B ekcnepuMeHnTi CMS gaHux 3 meTolo nomyky SUSY-curHasmis
BUKOHAaBLSIMU NPOeKTY 3a 2020 p. Bukopucrtano 12 CPU-xi6 i 20 1i6 acTpoHOMIYHOTr0 4acy pecypcis rpiz-
indpactpykTypn WLCG. 3 MeTol0 CTBOpEHHS IIpaljiooyoro xmapHoro cepsicy Ha OK HHIJ X®TI BctaHOBJIEHO i
HajlamroBaHo muatdopmy OpenStack 3 inrerpauieto ii B xmapny EGI-indpactpykrypy 'Federated Cloud'
(FedCloud).

Pedepar aHIJIiHCBKOIO:

Operation reliability was provided for the NSC KIPT dedicated computing facility, which is the only Ukrainian
center of the Grid infrastructure of the CMS experiment at the Large Hadron Collider (LHC) actively contributing
to Tier 2 (T2) of this infrastructure. The facility is registered at the CMS as T2_UA_KIPT, and it is one of the best
CMS T2-centers, if the operation quality is considered. Following CMS requirements, a wide range of work was
performed on upgrading the facility. In particular, the Rucio - a new CMS data exchange system - was configured,
and transition to the CentOS7 version of the Linux operation system was fulfilled for all nodes of the facility. A new
version of the DPM system was installed providing support for additional data transfer protocols and new
authentication options. A new head node of the HTCondor-CE type (replacing the CREAM-CE) has been set up and
put into operation, with the Torque /PBS system for batch job allocation being simultaneously replaced by the
HTCondor one. For the T2_UA_KIPT center, the operation quality determined by the readiness for participation in
the data processing was 99.4% for 11 months of the year, what is the best performance level among the CMS T2
sites. In 2020, more than 2.6 Petabytes of data has been transferred (only by means the PhEDEx system) for
processing to the T2_UA_KIPT facility, what exceeds the T2_UA_KIPT storage capacity by factor of ~3. Usage of
facility’s computing Grid-resources in 2020 exceeded 40 thousand kHEPspec06-hours, or 95% from utilization of
all resources of the Ukrainian Grid (NGI_UA) by all virtual organizations. For computations within the CMS data



physics analysis aimed at the search for SUSY-signals, the project authors utilized 12 CPU days and 20 wall-clock
days of the WLCG infrastructure resources in 2020. To create an active cloud service, the OpenStack platform has
been set up at the facility with its integration into the EGI Federated Cloud (FedCloud) infrastructure.

Inpexc YIK: 53.087/.088, 004; 539.12

Koau TeMaTHYHHX PyOPHK: 29.03.45

KepiBHHKH po6OTH

BiacHe IlIpizBume Im's I10-6aTBKOBI: Jlesuyk Jleonin I'ennasmiitopuy
HayKkoBHi1 CTYIIHB: k. {.-M. H.

BueHe 3BaHHS:

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszga HTII ykpaiHCBKOIO: [Ipononuuii Ta METOAMKY 110 06PO6Li JaHKX 3 BENMKOro afipOHOro KoJsaiaepa B
T2-uentpi HHL X®TI rpin-ingpacTtpykrypu excriepumenty CMS (LIEPH) y 2020 p.

Hazpa HTII auri#icbKo¥0: Offers and techniques on data processing from the Large Hadron Collider in the
NSC KIPT T2-center of grid-infrastructure of experiment of CMS (CERN) in 2020

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3ysIbTaTH: Haykosi crarti Ta MOHOTpadii
l'any3s 3acTocyBaHHS: 63.11;72.19

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: [inrpumano HagiitHy po6oTy CrienianizoBaHOro 064MCIoBaIbHOrO Komiuiekey (OK) HHL XTI,
SKUI € €IVHUM B YKpaiHi eHTpOM Ipif-iHppacTpykTypu ekcriepumeHTy CMS Ha Besimkomy aipoOHHOMY KoJanzepi
(BAK) i aktuBHO npawoe Ha ii gpyromy (T2) «sapyci». Kommnekc 3apeecrpoBanuil B CMS gk T2_UA_KIPT i € onHuM 3
Kkpamux T2-ueHTpiB CMS 3a NokazHUKaMU SIKOCTi poboTH. BinnosinHo no Bumor CMS, y BCTaHOBJIEHI
€KCIIEPMMEHTOM TEPMiHM BUKOHAHO IIMPOKUI CIIEKTP POOIT 10 MOJiepHi3allii KoMIekcy. 30KpeMa, BUKOHaHO
KoH@irypauito Rucio o HoBoi cucremun o6Miny ganumu CMS, Ha ycix Byssax 34ilicHeHO nepexif, Ha epcito CentOS7
onepaliiiHoi cucremu Linux, Ha MacoBiii guckoBii nam'ati (M) BctaHoBIeHO HOBY Bepcito cuctemu DPM 3
MiATPUMKOIO TOJATKOBUX ITPOTOKOJIIB Nepeayi fanux i crnoco6iB aBreHTHiKalii. 3aMicTb npaijoo4oro paHiiuie
ronosHoro By3ja CREAM-CE nanaromkenuil i BBeieHuH B [ito rosoBHuii cepsep tuity HTCondor-CE 3
OJIHOYACHOIO 3aMiHOIO CUCTeMU 00pOOKM NakeTHUX 3aBaaHb Torque/PBS na HTCondor. PiBens sikocTi po6oTu
uentpy T2_UA_KIPT, sxuil BU3Ha4YaeThCsl TOTOBHICTIO 10 Y4aCTi B 0OpOOLIi AaHuX, 3a 11 MiCSI11iB 3 10YaTKy POKY
cknaB 99.4% 10 € HallKpaluM NoKa3HUKOM cepep, T2-neHtpiB CMS. 3a 2020 pik TiibKK 3a JOIIOMOTOI0 CUCTEMU
PhEDEx Ha xommiekc T2_UA_KIPT 6ysio nepenaHo s o6po6ku noHan 2.6 IletabaiiT gaHux, o y ~3 pasu
nepesuiye MicTkicTs vioro M/IIT. BukopucTaHHs 064K CIIOBAILHUX IPifi-pecypciB kommiekcy B 2020 p. ckiano
noHag 40 tuc. KHEPspecO6-rogus, abo 95% Bif BUKOPUCTAaHHS yCiX pecypciB HallioHalIbHOI Ipif-Mepesxi Ykpainu
(NGI_UA) ycima BipTyaJlbHUMU OpraHisanisiMu. JI71s1 po3paxyHKiB 3 (PisM4HOTO aHaJi3y 3[00yTUX B €KCIIEPUMEHTI
CMS paHux 3 meToto nomyky SUSY-curHasiB BUKOHaBLSIMU NIPOeKTY 3a 2020 p. Bukopucrano 12 CPU-7i6 i 20 1i6
aCTpOHOMIYHOrO yacy pecypciB rpig-inppactpykrypu WLCG. 3 MeTOI0 CTBOPEHHS IPALl0I040ro XMapHOI'o CEpBIcy
Ha OK HHII XOTI BcranoBseHo i HanamToBaHo matdopmy OpenStack 3 iHTerpauieto ii B xmapHy EGI-
inppacrpykrypy 'Federated Cloud' (FedCloud).

ConianbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Gynnamentanbhi gocimpkenns
Brnyius HTII Ha moBKiJjs:
BnposagskeHHst HTII: Briposamkens 3a mpoekToM He mepentadeHo
ITpakTuyHa peasnizanis HTII
IToyaTok eramy: 05.2020
3akiHyeHHs eTamy: 12.2020
Crnio>kuBavi NPOAYKILii:
IlepcneKTHBHI PUHKHU:
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM

IToTpiOHUI 06CAT iHBECTHILiH, THC. TPH.:



IlpaBa, 0 HaAAIOThCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:

HasaBHicTb 6i3Hec-IJIaHY:

TexHiKO-eKOHOMiYHe OOrpyHTYBaHHSI:

IloTeHuiaIbHUI 00CAT IPOJAXKY, THC. TPH.:

OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoapaTrkoBa iHdpopmawist:

IX. Bi6siorpadiuyHuii onuc

X. 3aKkJII04Hi BiZoMOCTi

KepiBHHK I0pHAHUYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABIIiB
Knimenko KiMm OnekcaHgpoBuy
KosasnboBa Jlrogmuina CemeHiBHA
Kypos Ousiekciit Onekcanaposud
Jlyk'ssneHko Cepriit TumodifioBuy
[Tonos Biktop [Tununosuy
[IpucraBka Onekcanap CepriiioBud

Copoka [Imutpo BsiuecsaBoBuy

BignoBigasibHUIH 3a HiATOTOBKY

00JIiKOBHX JOKYMEHTIB
Tenedon

PeecTpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peECTpallil0o HAyKOBOi

OisIJIbHOCTI

llynsra Mukosa ®enopoBuy
I. @.-M. H.

KoBasnvosa JI.C.

+38 (057) 335-63-90




