O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0218U001385

Jep>kaBHUH peecTpauiliHUI HOMeP: 0117U003386

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 07-02-2018

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: O6po6ka nanunx 3 Besmkoro afponHoro kosaiinepa B T2-nentpi HHL XTI rpig-indpactpykrypu
ekcnepumenty CMS (LLEPH) y 2017 p.

IToyaToK eTamy: 04.2017
3akiHyeHHs eTamy: 12.2017

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

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

ueHTp "XapkiBcbKuil (isuko-TexHiuHui inctutyT" HAH Ykpainu
Kopg 3a €IPIIOY: 14312223

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

TenedoH: 0573356394, 0573353533

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: 00027601

Micue3Haxoa KeHHS: , m. Kuis, Kuis, 01601, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu
ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 044 234 51 67

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: 2.3 - BUKOHaHHS POOIT 32 JepsKaBHUMU 11iJTbOBUMU ITPOTPaMamMu
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

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

dakTHyHHi 00car ¢piHaHCYBaHHS (THC. IPH.): 748




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

O6pobka gaHux 3 Benukoro agponHoro kosnaigepa B T2-uentpi HHL XOTI rpin-indpacTpyKTypu eKCcliepUMEHTY
CMS (LUEPH) y 2017 p.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Data processing from the Large Hadron Collider in the NSC KIPT T2-center of grid-infrastructure of experiment of
CMS (CERN) in 2017

Pedepat yKpaiHCBKOIO:

OpHUM 3 aKTUBHUX LEHTPIB Irpin-indppacTpykTypu excriepumenTy CMS (oHOro 3 Hai6ibImKX 6araToLiIbOBUX
€KCIIEPMMEHTIB Ha Benmkomy agponHomy kosaiinepi (BAK) B LIEPH) e cnienjianisoBaHuil 064MCIII0BaIbHUAN
kommiekc (OK) HHL XTI - uentp T2_UA_KIPT, sikuit npautoe Ha ii gpyromy (T2) "apyci". 2017 pik BusiBuBcs
HenpocTuM 111 minTpuMku Komiiekcy T2_UA_KIPT y 3B's13Ky 3 pisyHMM 3HOCOM BY3JIiB i BiZICyTHICTIO BIIPOJIOBX
I€KiJIbKOX IIOIIEPEeHIX POKiB HEOOXiJHUX KOIITiB Ha IIpUI0aHHS HOBOI'O i 3aMiHy 3acTapisioro abo 3HOIIEHOTO
YCTaTKyBaHH. Ha KoIITH, O BUAJIEHO B PaMKax L[bOTO [IPOEKTY, BIEPILE 3a KijIbKa POKiB MpuidaHe 00IaJHAHHS,
sIKe 301/IbIINIIO MPONYKTUBHICTb 004N CITIOBAIBHOI CUCTEMHU i EMHICTh MAaCOBOI JMICKOBOI ITaM'SITi KOMILJIEKCY
T2_UA_KIPT. Ilpun6aHo i B HAHKOPOTLIMI TEePMiH iHTEIPOBAaHO B CUCTEMY JUCKOBUI CEPBEP Pa3oM 3 10HATKOBUM
HabopoMm 4 TB nuckiB, @ TaKOK 00UMCIII0BAIBHUM By30J1 (110 10 BUCOKOIIPOYKTUBHUX siiep Ha KOsKHOMY 3 2-X CPU).
B pesysbTaTi MiCTKICTb PO3NOJiNEeHOro cXoBula gaHux csaruyna 723 Tb (6yso 520 TB), a o6unciioBaibHa
nponykTuBHicTb - 7.4 kKHEPspec06 (6yso 7.1 kKHEPspec06). Takox npunbaHo pibHe MepeskeBe YCTaTKyBaHHS
(SFP+- mopyJi Ta iH.), 10 4,O3BOJINJIO BUKOHATY MOJIEPHi3allilo MepexXeBoi iHppacTpyKTypu KOMILIEKCY. JleTalbHO
[IPOAHaIi30BaHO MEPEXKEBY iHPPACTPYKTYPY 3 METOIO BUSIBJIEHHS "BYy3bKUX" MiCIlb i MOKJIMBUX IPKEPEJ BTPAT MIpU
nepepnayvi indpopmauii. 17151 3a6e3neyeHHs epeKTUBHOTO OOMiHY TaHUMU Mi’K OCHOBHUMU CUCTEMaMU KOMILTIEKCY
IIOBHICTIO [1epedyl0BaHO CXeMY MiJKIII0UeHHS] KOMYTaTOPiB. 301/IbII€HO i ONTHMI30BaHO IIKMPHUHY OCHOBHUX
MEpEXXEBUX MaricTpaseil, o 3'€JHyI0Tb MiXK CO00I0 BCi KOMYTaTOpU KOMILIEKCY. [1pu LiboMy 311iliCHEHO
arperyBaHHs Ethernet-kananiB Ha ocHoBi npoTokomny LACP ('Link Aggregation Control Protocol’), a Takosx
BHMKOPHCTaHO ONTUYHI MOJyJii Ta MepeskeBi Kabesi 'Direct Attach'. BukonaHo Mo epHizallilo KaHay 30BHIIIHBOTO
3B's13Ky KOMILIeKcy. [IBa ontuyHux 1 I'6iT/cek MmeiakoHBepTepa 3amiHeHo Ha 2?10 I'6iT/cexk MepeskeBUX ONTUYHUX
MozyJi (MpUa6aHo Ha BUAiJIEH] 32 IPOEKTOM KOWITH) A1 po6oTu B napi Ha mmo3i T2_UA_KIPT i Ha komyTartopi
UARnet. Tum camuM anapatHe OOMEXKEHHSI Ha IIMPUHY 30BHIIIHBOTO KaHaly posmupeHe 3 2 1o 10 I'6it/cex, i
CYTTEBO MiJIBUILIEHO SIKICTh 3B'A3KY (3HUKJIA IIpOo6ieMa BTpaTy IlakeTiB). MOHITOPUHT 110Ka3ye, 110 Iics 31ilicHeHOi
MojepHizanii mBuaKicTs nepenadi indopmarii Ha kommekce T2_UA_KIPT BusaHauaeTbcs janumu CMS i csrae 4 - 6
I'6iT /ceK, a TaKOX Te, 1[0 Mipa BUKOPUCTAHHSI 30BHIIIHBOTO KaHaJy JOCTAaTHbO BesMKa. He3pakaloun Ha BUKOHAHY
arapaTHy MoZiepHizalliio, Ha KiHelb poky komIiekc T2_UA_KIPT, gk i panimwe, cyrreso (y ~3 - 3.5 pasu)
IIOCTYIIAETHCS 32 PECYPCHUMU ITapaMeTpamu "HoMmiHanbHOMY" T2-1eHTpy rpif-iHdpacTpyktypu CMS. OpHak,
HEe3Ba)XXalouW Ha 1€, BIAI0Cs 3a0€3M1eUNTH BUCOKY CTA0IBbHICTD 1 HAIiMHICTh pOOOTH KOMILIEKCY IPOTSITOM POKY.
Brniponossk 2017 p. TpuBaB iHTeHCUBHUI NOCTYN AaHUX 3 BAK Ha komriekc 115t 06po6Ku. 3a ocTaHHi pik Ha
komiuiekc T2_UA_KIPT nepepaHo s 06pobky noHag, 1.8 Ilerabailt anux - 6isiblile, HixX 3a yBeCb ITONepeHil yac
yyacti T2_UA_KIPT B rpig-indpactpykrypi CMS i B ~3.5 pa3 6isblie MiCTKOCTI pO3MOAiIEHOTO CXOBUINA IAaHUX
KoMILIekcy Ha noyaTtok 2017 p. (Beboro 3a Bech yac Ha OK HHII X®TI nepenano 6inbute 3.5 INetabaiit gaHux CMS.)
3a 2017 p. na komnzekci T2_UA_KIPT 3renepoBaHo MeTonoM MoHTe-Kapso i nepenaHo B iHIII LEHTPU rpif-
ingpactpykrypu CMS noxap 310 TepabaiiT ganux. Lle Takosx 6isblie, HDK 3a yBech nomnepenHiil yac po6otu OK
HHII X®TI B rpig-indpactpykrypi CMS (Bcboro 3a Bech yac B rjeHTpi T2_UA_KIPT 3reHepoBaHo i nepefaHo B iHi
LeHTpU ekcriepuMmeHTy ~520 TepabailT aHux.) IIpy LIbOMY BUKOPHCTaHHS OOYMCIIOBAJIBHUX PECYPCIB KOMILIEKCY
3a 11 micsuis 2017 p. cknano 33 tuc. kKHEPspec06-rop., mo 6isiblie, HixX 3a yBech nonepenHiii 2016 pik. Le ckianae
90.4% BiJ, BUKOPUCTaHHS pecypciB ykpaiHCbhKOi HallioHanbHOI rpin-iHdpactpykrypu (NGI_UA) yciMma BipTyalbHUMU



oprasisauismu, gki nos's3aHi 3 BAK. lleii moka3HUK BifnoBifae 6e3nepepBHOMY BUKOpUCcTaHHIO 100%

004K CII0BAIbHOI IIPOYKTUBHOCTI KOMILJIEKCY BIPOJOBX MoHaz, 0.53 poKy. 3a6e3rneueHo BUCOKUM SKICHUI piBeHb
pobotu uentpy T2_UA_KIPT Bnpogosx ycboro 2017 poky. [ns uentpy T2_UA_KIPT piBeH»b sIKOCTI, 1110
BU3HAYa€ThCsl MipOIO TOTOBHOCTI /10 pO3NoiieHoi 06pobku aanux CMS, 3a pik ckiaB ~97% yacy, 10 € OLHUM 3
HaMKpalMX MTOKa3HUKIB cepen T2-uenTtpiB CMS. TakuM YMHOM, OCHOBHI 3aBIaHH M0 MiITPUMLI LEHTPY 2-TO SIPyCy
rpig-inppactpykrypu ekciepumenty CMS T2_UA_KIPT B 2017 p. ycrmimHo BUKOHaHHi. [IpofoBxxeHo po6oTu 3
(dismyHOro aHasnizy 3100yTUx B ekcnepuMmeHnTi CMS nanux. Bukonano nomyk SUSY-4aCcTHHOK Ha OCHOBI aHaJi3y
BUOIpPKM JaHuX ekcriepumeHnTy CMS, mo 3106yTo 32 nonepenHiii 2016 pik. O6¢sr ueit BUGipKu BifoBigae
iHTerpanpHii cBiTumocti 35.4 PpoOH-1. Sk i panimie, Bimbupanucs noaii i3 3apeecTpoBaHOIO MapOIo JIEMTOHIB
IIPOTUJIESKHOTO 3HAKY 3 IOCUTb BEJIMKUMU IONIEPEYHUMU iIMITyJIbCaMU i BEJIMKUM AUCOHATAaHCOM [IONIEPEYHOTO
IMIIyJIbCY. B MeKax JOCATHYTOI €KCIIEPUMEHTAIbHOI TOYHOCTI Bianosinuuit SUSY-curHas He BusBieHui. 3a 2017 p.
3aBJAHHSMU 3 aHaJi3y JaHux ekcrepumeHTy CMS BukopucTaHo pecypcis rpig-ingpactpykrypu WLCG: 401 CPU-
o0y (Maitke B 4 pasu 6isblie, HiX y nonepegHbomy 2016 poti) i 708 ni6 acTpoHOMiYHOrO yacy. Bcboro 3a pik B
crpykrypu WLCG 3anymeHo 8165 3aBfaHb 1o aHanidy gaHux CMS, 3 sskux 73% yCIHilIHO 3aBepLIeHO; 3aBAAHHS
PO3IONiNANINCS AJ1s1 OOYUCIIEHHS IPAKTUYHO 1O YCil rpif-iHdpactpykrypi WLCG/CMS Kpim Toro, as aHanizy
naHux CMS 6yso BukopucTtaHo ~1000 CPU-ronus (~40 CPU-zi6) tokaspHUX pecypcis crenianizopanoro OK HHII
XTI

Pedepar aHIJ1iHCBKOIO:

The specialized KIPT computing facility (CF) is an active working element of the Grid infrastructure of the CMS,
which is one of the biggest experiments at the Large Hadron Collider (LHC) at CERN. The CF (or center
T2_UA_KIPT) operates at Tier 2 (T2) of this infrastructure. 2017 was not an easy year for support of the
T2_UA_KIPT center because of aging and substantial wear of the facility units and the absence of funding for the
needed hardware upgrades during several previous years. Using the funds allocated within this project, the system
computing productivity and disk space were increased for the first time during several years. The purchases
included a disk server with an additional array of 4 TB disks and a computing ("worker") node with 10 high-
performance core on each of the 2 CPU's. As a result, the mass storage disk space reached 723 TB (from 520 TB),
and worker-node computing productivity was increased to 7.4 HEPspecO06 (from 7.1 HEPspec06). Acquisition of
some networking hardware (SFP(+) optical units, etc.) has enabled an upgrade of the system network
infrastructure. To determine possible bottlenecks and sources of packet losses, the network infrastructure had
been thoroughly examined. In order to provide an effective data exchange between major units, the system
networking layout was completely rebuilt. The bandwidth of the main network pipes that connect system switches
and routers was optimized and increased, with utilizing the aggregation technology for Ethernet channels based
on the LACP ('Link Aggregation Control Protocol') and using optical units and direct-attach cables. The system
uplink was also upgraded through replacement of two 1 Gbps fiber media converters by 2?10 Gbps optical units
working with each other together (one on the T2_UA_KIPT gateway, and another - on the UARnet router). This
has allowed us to expand the hardware limitation on the T2_UA_KIPT connectivity from 2 to 10 Gbps and
substantially improve the communication quality (through, e.g., resolution of the packet loss problem). As follows
from T2_UA_KIPT uplink monitoring, the information transfer rate after the upgrade is determined by CMS data
and reaches 4 - 6 Gbps, with the degree of the outer channel usage being fairly large. In spite of the accomplished
hardware upgrade, the T2_UA_KIPT center, by its computing and disk resources, is still well (by factor of ~3 - 3.5)
below the requirements for a "nominal” T2 center of the CMS Grid infrastructure. Nevertheless, a high quality of its
operation was provided during the year. The year 2017 was featured with further intensive LHC data transfers to
the system for processing. For the last year, more than 1.8 PB of CMS data has been transferred to center
T2_UA_KIPT, what exceeds the total amount of experimental information transferred to the site for all previous
time of its participation in the CMS Grid infrastructure. (In total, more than 3.5 PB of CMS data has been
transferred to the KIPT CF for all time.) In 2017, more than 310 TB of Monte Carlo (MC) data were generated at the
T2_UA_KIPT center and transferred to other sites of the CMS Grid infrastructure. This is also more than amount



of MC data generated at the KIPT CF for the whole period of its participation in the CMS Grid infrastructure. (In
total, ~510 TB of MC data has been generated at T2_UA_KIPT and transferred to other CMS sites for all time.) The
usage of KIPT CF computing resources for 11 months of 2017 was 33 thousand kHEPspec06-hours, what is some
greater than was used for the total previous year 2016. This is 90.4% of the total usage of Ukrainian national Grid
(NGI_UA) resources by all the virtual organizations associated with the LHC. On the other hand, this corresponds
to a continuous usage of the 100% KIPT CF computing productivity during 0.53 year. A high level of quality for
T2_UA_KIPT operation was provided during 2017. This quality level determined by the degree of system readiness
for the distributed CMS data processing, for T2_UA_KIPT, turns out to be 97% for the year, what is one of the best
results among the CMS T2 centers. So, the main tasks on support of the T2_UA_KIPT as a Tier-2 center of the
CMS Grid infrastructure in 2017 have been successfully completed. An intensive work was also continued on the
physics analysis of data collected in the CMS experiment. A search of SUSY particles was carried out based of the
analysis of the complete event sample recorded in the previous year 2016. This data sample corresponds to 35.4 fb-
1. As in the past, events with large missing transverse momentum ETmiss and a reconstructed opposite-sign high
transverse momentum lepton pair were selected. Within the achieved experimental uncertainties, the
corresponding SUSY signal was not observed. To accomplish this work, 401 CPU-days (4 times greater than in
2016) or 708 elapsed-time (wall-clock) days of the WLCG computing resources have been utilized. In total, 8165
analysis jobs were submitted to the WLCG/CMS infrastructure during 2017, with 73 % of this total amount being
successfully completed. (These jobs were distributed practically over the entire WLCG/CMS Grid infrastructure.)
In addition, ~1000 CPU hours (~40 CPU days) of the local KIPT CF computing resources were used for the analysis.

Impexc YIK: 004.3-185.4; 004.7-185.4, 004; 539.12

Koau TemaTHYHHUX pyOpHK: 50.07.03

KepiBHUKH po6OTH

BiacHe IlpizBue Im's I10-6aThKOBI: JleBuyk Jleonin ['ennapiitoBny
HaykoBHH CTYHiHB: K. $.-M. H.

Buene 3BaHHS:

InenTudikarop ORCID ID:

JonaTkoBa iHdopmarist:



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

Ha3zsa HTII ykpaiHCBKOIO: [Iponosuuii Ta METOAMKY 110 06po6Li aHNX 3 BEIMKOro afpoHHOro KoJaizepa B
T2-uentpi HHL X®TI rpin-indpacTtpykrypu excriepumenty CMS (LEPH) y 2017 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 2017

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3ysIbTaTH: Haykosi crarti Ta MOHOTpadii
l'asy3s 3acTocyBaHHs: 63.11; 72.19

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Onnum 3 aktuBHUX LEHTPIB rpif-iHbpacTpykTypu ekcriepumenTy CMS (OZHOrO 3 HaNGIIbIINX
6araToLibOBUX €KCIIEPUMEHTIB Ha Besmmkomy agpoHHOMy Kosaigepi (BAK) B LIEPH) e crienianizoBaHui
o6uncmoBanbHuil Komrieke (OK) HHI X®TI - nyentp T2_UA_KIPT, saxuii npauoe Ha ii gpyromy (T2) "apyci". Ha
KOUITH, 1110 BUJiJIEHO B paMKax LibOT0 IIPOEKTY, BIIepllie 3a KijibKa POKiB IpudaHe 06JaHaHHs, sSIKe 30iIbIINIIO
IIPOYKTUBHICTb OOYMCIIIOBAJIBHOI CUCTEMU i EMHICTh MacoBoi AucKoBoi nam'ari komniekcy T2_UA_KIPT. Takox
npunbaHo ApibHe MepexkeBe ycTaTKyBaHHS (SFP+- Momysti Ta iH.), 0 1O3BOJINJIO BUKOHATH MOJEPHI3alLiio
MepeXeBoi iHppacTpyKTypy KOMILIEKCY. AllapaTHe OOMEXXEHHS! Ha IIMPUHY 30BHIIIHBOTO KaHaJly PO3IMPEHE 3 2 110
10 T'6iT/ceK, i CyTTEBO MifBUIIEHO SKIiCTb 3B'S13KY (3HUKJIA [TpOo6JIeMa BTPATH MaKeTiB). 3a OCTaHHIN pik Ha KOMILJIEKC
T2_UA_KIPT nepegnano 11 06po6ku noxap 1.8 [lerabailT naHux - 6inblie, HiXX 3@ yBECh IIONEPEeIHIN Yyac yJacTi
T2_UA_KIPT B rpig-indpactpykrypi CMS i B ~3.5 pa3 6iblie MiCTKOCTi PO3MOJiJIEHOr0 CXOBUIIA AAHUX

KOMILIeKcy Ha noyaTtok 2017 p. (Bcboro
ConiaibHO-€eKOHOMIYHA cnpsamoBaHicTe HTII:
Bnyins HTII Ha moBKiJjis:
BnposaaskeHHst HTII: Briposampkeno
ITpakTuyHa peasnizanis HTTI
IToyaTok eramy: 2017 pix
3aKiHYeHHs eTaly:
Cno>kuBavi NpoayKIii: CrinbHoTa BeecBiTHbOTO rpina Benkoro afgponHoro konaitgepa (LIEPH)
IlepcrieKTHBHI PUHKH: Vkpaina, Pocis, KpaiHu 6JIMKHbOTO Ta JJalbHOTO 3apy6ikoKs
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAIOTHCS iHBECTOPY MiCJIsA 3aBEpPIIEHHSI POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUIE 0OCST IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:



IX. Bi6sriorpadiuHuii onuc

X. 3aKJII0YHI BiTOMOCTi
KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABILiB
l'opbenko €sren CrernaHoBuY
Knimenko Kim OnekcaHnpoBuy
KosanboBa Jliogmuna CemeHiBHA
Kypos Osekcit Onekcannposuy
JleBuyk JleoHiz 'enHazinoBuy
Jlyk'ssHenko Cepriit Tumo@dirioBuy
[Tonos Bikrop Iniaunosuy
[Tpucraska Onekcanap CeprinoBuy

Copoka [Imutpo B'auecsaBoBry

BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedpon

PeecTpaTtop

KepiBHuKk Bigginy YKpIHTEI, mpo €

BiZIIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisiIBHOCTI

llynsra Mukosa ®enopoBuy




