O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 02170006063
Jep>kaBHUH peecTpaniliHUI HOMeP: 0116U005319
Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 03-02-2017

II. Etran BukoHnauus JiP
Homep erany:

Ha3ssa eramy:

IToyaTok eramy:
3aKkiHYeHHs eTamy:

Buz 3BiTHOrO JOKyMEHTa:

I11. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMeHyBaHHS IOPHUAUYHOI 0coou (a60 ITIB ¢izmyHOi 0c00H): HauionanbHMil HAYKOBUIA

LeHTp "XapkiBcbkuil Qisuko-TexHiyHuy iHctutyT" HAH Ykpainu

Kopg 3a €IPIIOY: 14312223
Micue3HaxoaKeHHS:

dopma ByracHoOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

Inentudikarop ROR: He zacrocosyerbcs
Po3mip opranisamii:

Tenedon: 0573356394, 0573353533

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [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

dakTuyHHi 06csar ¢piHaHCyBaHHS (THC. IpH.): 150




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

O6pobka gaHux 3 Benukoro agponHoro kosnaigepa B T2-uentpi HHL XOTI rpin-indpacTpyKTypu eKCcliepUMEHTY
CMS (LEPH) y 2016 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 2016

Pedepat yKpaiHCBKOIO:

CrneunianizoBanuii o6uyucaoBanbHuil Kommuekce (OK) HHL XTI (rpip-cait T2_UA_KIPT) € akTUBHUM LIEHTPOM
npyroro "apycy" (T2-ueHTpoMm) rpin-iH@ppacTpykTypu ekcriepumenty CMS Ha BesmkoMy afpoHHOMY KoJlaiziepi
(BAK). HesBakarouu Ha TpygHOILi, y 2016 p. BAKOHAHO BEJIMKUI OOCAT POOIT 110 ONTUMi3allil KOMILJIEKCY.
Po3pobeHo i 3xificHeHO IpoLeaypy TeCTyBaHHs 6aTapeil axKepesi 6e3rnepe6iiiHOro KUBJIEHHS, PE3yJIbTaTOM SIKOI
BUSIBUBCS P€3€PB, 3laTHUI [TOBHICTIO 3aMiHATHU 6aTapei B 0JHOMY 3 JKepeJl. BUKoHaHO MOJiepHi3allilo MepeskeBoi
iHppacTpykTypu OK, 1m0 30i/IbIINIIO CMYTy IPOIYCKaHHS B 2 pa3u. 3MifICHEHO NepeXif 30BHIMHbOrO 3B's13Ky OK Ha
cxemy LHCONE, sixa nigTpumyeTtbcest B UEPH. [Tpy 1pboMy 36i/1bII€HO MTPONYCKHY 34ATHICTh KAHAJY 30BHIIHBOTO
3B's13Ky KoMILeKcy 1o 2 I'6iT/c 3a paxyHOK Jpyroro pe3epBHOro ONTUYHOro KaHany. MogepHizauis koHpirypauii
KaHaJly 30BHIIIHBOrO 3B'43KYy N03BOJIWJIA MIIBUIIATYA WBUIKICTh Nepenadi Ha Kommeke T2_UA_KIPT ganux
excriepuMmeHnTy CMS 1o ~2 I'6iT/c. 3abe3nedeHo BUCOKY CTabiIbHICTh i HaAiNHICTh po60TH KoMILIeKCy B 2016 porii.
BripooBsk poKy TpuBaB iHTEHCHUBHUI 1OCTyM gaHux 3 BAK Ha komriekc ii1st 06po6ku. Ha MOMEHT IiArOTOBKY 3BiTY
Ha kommekc T2_UA_KIPT 3 novaTky poky 0yJ0 nnepefaHo i o6pobku noxaz 970 TéailT naHux - 6isblie, HDX 3a
yBech nonepenHin yac ydacti T2-uentpa T2_UA_KIPT B rpin-indppactpykrypi CMS. BukopucraHHs

004K CIIOBATIBHUX PecypciB KomIiekcey ckiano ~30 tuc. kKHEPspec06-ronyH, mo npubanu3Ho B 2 pasu Oiblie, HiX
3a 2015 p. Lle cknanae 85% (93.4%) Bin, BUKOPUCTAHHS PeCypCiB HallioHaIbHOI rpin-mepexi Ykpainu, NGI_UA, ycima
BipTyaJIbHMMU OpraHisauisiMu (BipTyaJlbHUMU OpraHizauismy, nos'si3anumu 3 BAK). el nokasHuk Bianosigae
6e3nepepBHOMY BUKOPUCTAHHIO 100% 064nCIII0BaIbHOI TPOLYKTUBHOCTI KOMILIEKCY BIpo#oBxk 0.5 poky. 3a 2016 p.
Ha komiekci T2_UA_KIPT 6ysio 3reHepoBaHO i nepefaHo B iHIi neHTpu rpig-indpactpykrypu CMS ~115 To6aiit
MonTe-Kapno-panux. Lle Takox 6isblie, HixX 3a yBech nonepeHiit yac poootu OK HHII XPTI B rpiz-
ingpactpykrypi CMS. [ng uenrpy T2_UA_KIPT piBeHb SIKOCTI, 110 BUBHAYAETHCS MiPOIO FOTOBHOCTI 1O
posmnogineHoi 06po6ku ganux CMS, y 2016 p. cknas 99%, 1m0 € NPaKTUYHO MAaKCHMaJIbHUM ITIOKa3HUKOM. B
pe3ysbTari KepiBHULTBOM CMS nigTpuMKy Kommekcey T2_UA_KIPT B 2016 p. 3apaxoBaHo Ha piBHi 7.6 FTE-micanis
POOIT 110 y4acTi B €KCIIEPUMEHTI, 1110, B LIiJIOMY, € JOCUTb I0OPUM pe3yabTaToOM. TaKMM YMHOM, YCi 3aBJaHHS 110
HiATpUMLI LEeHTPyY 2-TO sSpycy rpif-inppactpykrypu ekcnepumenty CMS T2_UA_KIPT B 2016 p. ycmimHo
BMKOHaHi. 31iliCHeHO BeJIMKUI 06csr pobiT 3 pisnyHoro aHasnizy 3m006yTux B ekcriepumenTi CMS nanux. Bukonano
nomyk SUSY-yacTHMHOK Ha OCHOBI aHasi3y BUOIpKU JaHuX, 110 3700yTo 3a Bech 2015 p. (o6csr Bubipku 2.3 poH-1).
Bin6upanucs nopii 3 BeUKUM IrcHanaHCOM MONEPEYHOTO iIMITYJIbCY i 3apEECTPOBAHOIO NAPOI0 JIENITOHIB
IIPOTUJIESKHOTO 3HAKY 3 BEJIMKMMH [IONIEPEYHNMH iMITyJIbCaMU. MOSKJIMBI IPOLECH 3 HAPOIPKEHHSM CYII€PYACTUHOK,
SIKi MOPOKYIOTh TaKy CUTHATYPY, BiJl[IOBial0Th YTBOPEHHIO B IPOMDKHOMY CTaHi IIapy CJIENTOHIB, 260
IIPOTUJIEXKHO 3aPSIKEHUX Yap/KMHO. Pe3ysbTaT aHasizy 3HaXOAUTHCS Y 3O 3 ependaueHHsIMUA CTaHAPTHO]
mogeri. 3a 2016 p. 3aBIaHHSIMU 3 aHaJi3y JaHUX eKcriepumeHTy CMS BUKOPHCTAHO pecypciB rpif-iHppacTpyKTypu
WLCG: 2475 CPU-roguH (103 CPU-1i6) a6o 7150 ropuH (298 1i6) acTpoHOMIYHOTrO 4acy. Bcboro 3a pik B CTPYKTypu
WLCG 3zanyuieHo 6inbuie 7800 3aBaaHb 110 aHanisy ganux CMS, 3 skux 6inbuie 90% ycrHilHo 3aBeplIeHo.

Pedepar aHIJIiHCBKOIO:

The specialized KIPT computing facility (CF) is an active Tier-2 (T2) center (with name T2_UA_KIPT) of the Grid
infrastructure of the CMS experiment at the Large Hadron Collider (LHC). Despite all the difficulties, intensive



work on facility optimization was carried out in 2016. A procedure for UPS battery testing has been developed and
implemented, what resulted in picking out a number of additional battery spares which is enough for replacing all
the batteries in one of the UPS'. The KIPT CF network infrastructure has been upgraded to provide a 2 times
greater network bandwidth. The outer network routing has been changed to the LHCONE scheme which is
supported by CERN, with increasing the remote-link bandwidth to 2 Gbps using a duplicate optical channel. As a
result, the rate of the CMS data transfers to site T2_UA_KIPT has been increased to ~2 Gbps. A high level of site
stability and reliability has been provided for the whole year of 2016, and an intensive flow of data for processing at
the facility lasted during the year. More than 970 TB of data was transferred to center T2_UA_KIPT from the
beginning of the year up to time of report preparation, what exceeds the total amount of CMS data transferred to
the site for all the previous years of its participation in the CMS Grid infrastructure. About 30,000 kHEPspec06-
hours (~2 times greater than in 2015) of site computing resources have been consumed for the year. This is 85%
(93.4%) of the total resource consumption of the national Grid infrastructure of Ukraine, NGI_UA, by all
(associated with the LHC) virtual organizations. This quantity corresponds also to continuous exploitation of 100%
of T2_UA_KIPT present total computing productivity during half a year. More than 115 TB of Monte Carlo (MC)
data was generated at T2_UA_KIPT and transferred to other sites of the CMS Grid infrastructure in 2016. This is
also exceeds the total amount of CMS MC data generated at the KIPT CF before. For T2_UA_KIPT, the site
operation quality, which is determined by a level of site readiness for CMS data processing, was 99 % in 2016, what
is practically a maximum level. As a result, operation of site T2_UA_KIPT in 2016 has been accounted for in 2016 as
7.6 FTE-months of general support of the CMS experiment, what is a fairly good estimate. So, all the tasks on
support of the CMS T2 center T2_UA_KIPT in 2016 have been successfully completed. A great amount of work has
been also carried out on physics analysis of the CMS data. Search for SUSY particles was completed through the
analysis of all the data (2.3 fb-1) accumulated by the CMS in 2015. Events with large missing transverse energy and
reconstructed pair of opposite-sign high-transverse-momentum leptons were selected. Such a signature can be
generated by production in the intermediate state of either slepton pair or opposite-sign charginos. The result of
the analysis is in a fair agreement with the standard model predictions. To accomplish this work, 2475 CPU-hours
(103 CPU-days) or 7150 elapsed-time (wall-clock) hours (298 days) of the WLCG computing resources have been
utilized. In total, ~7800 analysis jobs were submitted to the WLCG/CMS infrastructure, with 90 % of tthis total
amount being successfully completed.

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

Koau TemaTHYHHUX pyOpHK: 50.07.03

KepiBHHKH po6OTH

BiacHe IlIpizBume Im's I10-6aThKOBI: JleBuyk Jleonin I'ennaiitoBuy
HaykoBH# CTYHiHB: K. $.-M. H.

BueHe 3BaHHS:

InenTudikarop ORCID ID:

JoparkoBa indpopmamnist:



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 rpig-inppacTtpykrypu excnepumenty CMS (LUEPH) y 2016 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 2016

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3ysIbTaTH: Haykosi crarti Ta MOHOTpadii
l'asy3b 3aCTOCYBaHHS:

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: CrieuianizoBanuii o6uuncimoBanbHuil kommieke (OK) HHL XOTI (rpix-caitt T2_UA_KIPT) e
aKTUBHMM LIeHTpOM npyroro "apycy” (T2-ueHTpoM) rpif-iHppacTpykTypu ekcnepumenty CMS Ha Besnnkomy
anpoHHOMY KoJaizepi (BAK). Hespaskarouu Ha TpygHoui, y 2016 p. BUKOHaHO BEIMKUI 06CAT POBIT 110 onTuMisariii
KoMmIliekcy. Po3pobiieHo i 3ailicHeHO Npolenypy TeCTyBaHHS 6aTapeil Jpkepes 6e3rnepediliHOro >KUBJIeHHs,
Pe3yJIbTaTOM $IKOi BUSIBUBCSI PE3EPB, 3[IlaTHUI MTOBHICTIO 3aMiHUTH 6aTapei B 04HOMY 3 iKepeJl. BUKoOHaHO
MoJepHizalio MmepeskeBoi iHppacTpykTypu OK, 110 36i1b1IKIIO CMYTY TPONYCKaHHS B 2 pa3u. 3MifICHEHO Mepexif,
30BHiHbOrO 3B'A3Ky OK Ha cxemy LHCONE, sika nigrpumyetscs B LIEPH. [Ipu 1boMy 36i1b1I€HO IPOITYCKHY
3/1aTHICTb KaHaJly 30BHIIIHbOTO 3B'SI13Ky KOMILIEKCY 10 2 I'6iT/C 32 paXyHOK APYroro pe3epBHOI0 ONTUYHOI'O KaHaJy.
MogpepHiszauis KoHQirypalii KaHay 30BHIIIHBOTO 3B'I3Ky JO3BOJIMJIA MigBUIIATY MIBAKICTb NIepeadi Ha KOMILJIEKC
T2_UA_KIPT panux ekcnepumeHTty CMS no ~2 I'6iT/c. 3a6e3rneyeHo BUCOKY CTabi/IbHICTD i HafiliHICTh po60TU
KomIiekcy B 2016 poui. Bnponosx poky TpuB

ConiaibHO-€eKOHOMIYHA cnpsamoBaHicTe HTII:
Bnyins HTII Ha moBKiJjis:
BnposaaskeHHst HTII: Briposampkeno
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 2016 pik
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

CopokiH [1aBio BosogumupoBruy

BignoBigasibHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB
Tenedon

PeectpaTtop

KepiBHuKk Bigginy YKpIHTEI, mpo €

BiZIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOIi

OisIIBHOCTI

llynsra Mukosa ®enopoBuy




