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JNaGopatopunsa MHPOPMaALMNOHHBLIX TEXHONOMMM

[IpencraBieHbl ¥ MpPOAHATM3UPOBAHBI IKCIEPUMEH-
TaJIbHBIC PE3yJIbTaThl 110 TEJIETOPTALMU JIBYXKYOUTHBIX
MaKCHMaJIbHO 3aIllyTaHHBIX COCTOSHMH beia, momyden-
HBIC aBTOPAMH HA TIPOMEXKYTOUHBIX IIYMSIINX KBAHTOBBIX
yerpoiictBax ([MIIIKY) — mnATHKYOUTHBIX KBaHTOBBIX
npo-tieccopax IBM Q Burlington, IBM Essex, IBM
London, IBM Ourense, IBM Rome, IBM Santiago, IBM
Vigo u IBM Yorktown. ['1aBHBIM NpEnMsSTCTBHEM Ha MyTH
npaxkTu-yeckoro ucnonb3opanus [IIKY mnst peanuzaryu
KBaHTO-BBIX QJITOPUTMOB SIBISIETCS HAJIWYME ONIMOOK
obopymoBa-uuss  (TeWTOB W KyOHTOB), CyMMapHas
BEJIMYMHA KOTOPBIX

3aBHCHUT OT ITyOWHBI MCIIOIB3yeMOl KBAaHTOBOH CXEMBI U
ee CTpyKTypbl. C 11eJIbI0 yMEHBIIEeHHUS BO3HUKAIOIINX OITH-
00K MpPEeIOKEHBI HECKOJIBKO MOAM(MDUKAIIMNA HCXOIHOTO
MPOTOKOJIA TEJIETMOPTAUUH, MPUBOAALIMX K ONTUMHU3ALUI
TTyOWHBI HCIIOJB3YeMbIX KBAHTOBBIX CXEM U CBS3HOCTEH
MeXIy Kyouramu. Kpome Toro, mpou3BecHO CpaBHEHHE
JIMHAMUKHU PE3YJIBTaTOB U3MEPEHMS BBIXOAHBIX BEPOSTHO-
CTeHl, BBIMOIHEHHBIX Ha mporeccope IBM Q Yorktown 3a
TIOCIICTHIE TIOJITOPA TOAA. DTU PE3YIIbTAThl SICHO TIOKA3bI-
BalOT MPOTPECC B YIYUIIEHUH XapaKTePUCTUK 000pyI0Ba-
HUS pacCMaTprBaeMOro KBaHTOBOTO IPOIIECCOpa.

Gerdt V. P., Kotkova E. A. Bell States Teleportation on IBM
Q Computers // Lect. Notes Comp. Sci. (Q2) (submitted).

Ha 6ase mmardopmer HybriLIT mpomomkaercs ak-
THUBHAs pa3paboTKa MPOrpaMMHOI0 0OeCreueHHus U cep-
BUCOB s coBMecTHoro mpoekra JIUT u JIPB OUAU
o cozzuanuio uHpopManuonHoit cucrtemsl (MC) kak co-
BokynHoCcTH UT-peniennii, obecreunBaromux XpaHeHHE,
aHAJN3 ¥ BU3YAJIM3AIMIO JTaHHBIX, TIOJyYCHHBIX B JKCIIe-
pumenrax, nposogumsix B JIPB. Buenpenne VC no3so-
JMT TIPOBOANTH aHAIN3 MOBEJCHYCCKUX U maroMopdoro-
TMYECKUX U3MEHEHUH B LIEHTpaJIbHOW HEPBHOM cUCTEME
(ITHC) mipu mcciemoBaHUY BO3ACHCTBHS HOHU3HUPYIOIIETO
U3JIyYeHUs] U JIpyrux (aKTopoB Ha IKCIEPHUMEHTAIBHBIX

Ourense, Rome, Santiago, Vigo, and Yorktown, are pre-
sented and analyzed. The main obstacle in the practical im-
plementation of quantum algorithms on NISQ computers
is caused by hardware errors, which depend on the depth
of the underlying circuit and its gates. In order to reduce
the errors, several modifications of the original teleporta-
tion protocol, resulting in the optimization of the depth of
its circuit and the connectivity of hardware qubits, were
proposed. In addition, the dynamics of the results of mea-
suring the output probabilities, performed by the authors
on the IBM Q Yorktown processor over the past year and a
half, was compared. These results clearly demonstrate sig-
nificant progress in the hardware of quantum computers.

Gerdt V. P., Kotkova E. A. Bell States Teleportation on IBM
Q Computers // Lect. Notes Comp. Sci. (Q2) (submitted).

On the basis of the HybriLIT platform, the active de-
velopment of software and services for the joint project of
the JINR Laboratory of Information Technologies and the
JINR Laboratory of Radiation Biology on the creation of
an information system (IS) as a set of IT solutions provid-
ing the storage, analysis, and visualization of data from
experiments at LRB, is in progress. The IS implementation

will enable the analysis of behavioral and pathomorpho-
logical changes in the central nervous system (CNS) when
studying the effects of ionizing radiation and other factors
on experimental animals. The IS will allow combining and
structuring data of different types, obtained in experiments
carried out at LRB, into a unified information space. The
services being developed will provide a set of advanced
(relevant) algorithmic procedures for automating data
analysis to solve tasks related to the diagnosis of different
CNS pathologies. The IS under development is based on
machine and deep learning methods and neural network
approaches. To date, the client and server parts of the web
service https://bio.jinr.ru/ were implemented; a unified
storage of all data from experiments was elaborated; the
first results of improved tracking of experimental animals
in setups designed to study behavioral patterns were ob-
tained; two ways of data marking to test the training op-
tions for an artificial neural network were developed.
Kolesnikova I. et al. Information System for Radiobiologi-
cal Research // CEUR Workshop Proc. 2020. V. 2743. P. 1-10.
Bulatov A., Stadnik A., Streltsova O. Computer Vision Algo-
rithms for Studying the Influence of Various Factors on Biologi-
cal Objects // CEUR Workshop Proc. 2020. V. 2743. P. 36-44.
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JKUBOTHBIX. Pa3pabatsiBaemast VIC mo3BONMHAT 00BEIMHATE
W CTPYKTYPHUPOBATh [AHHBIC PA3IMYHBIX THIIOB, ITOIY-
YCHHBIC B SKCIICPUMEHTAX, B SIUHOE WH(POPMAI[HOHHOE
MIPOCTPAHCTBO. Pa3BUTHIC CEPBHUCHI MPEAOCTaBAT HaboOp
MepeioBbIX (AKTyalbHbBIX) aIrOPUTMUYECKUX MPOIELYP
aBTOMaTU3alli aHaliu3a JaHHBIX Ui PCUICHUA BOIIPO-
COB, CBSI3aHHBIX C JWATHOCTHKOW Pa3TMYHBIX ITATOIOTHI
IHC. PaspabareiBacmas UC Oa3upyercs Ha METO/IaX Ma-
IIHHOTO ¥ TITyOOKOTO 00y4YeHHs 1 HEMPOCETEBBIX MOIX0-
nax. K HacTosiieMy BpeMEHH pean30BaHa KIIMCHTCKAs U
cepBepHas yacTu BeO-cepsuca https://bio.jinr.ru/, a Taxxe
€IMHOE XPAaHWIHIIEC BCEX MAHHBIX, TOJYYCHHBIX B JKCITE-
pHUMEHTAaX; MOJIyYEHBI IIEPBLIE PE3YNIBTATHI YIIyYIIEHHOTO
OTCJIEKUBAHUS IKCIIEPUMEHTAIHFHOTO KUBOTHOTO B yCTa-
HOBKaX, ITPEIHA3HAYCHHBIX IS U3yUCHISI TOBEACHYCCKIX
MaTTEPHOB; pa3paboTaHbl [Ba CIIOCO0a Pa3METKH JaHHBIX
JUTSA arpoOaIiy BapUaHTOB 00yUeHHsI HEHPOHHOM CeTH.

Kolesnikova I. et al. Information System for Radiobiologi-
cal Research // CEUR Workshop Proc. 2020. V. 2743. P. 1-10.

Bulatov A., Stadnik A., Streltsova O. Computer Vision Algo-
rithms for Studying the Influence of Various Factors on Biologi-
cal Objects // CEUR Workshop Proc. 2020. V. 2743. P. 36-44.

B pamkax comameHus O COTPYAHUYECTBE MEKILY
OUSIN u DESY (I'epmaH¥st) COBMECTHO C yYaCTHHKAMH

JlaGoparopust nHGOPMAIMOHHEIX TEXHOJIOTHH. MOHTa)KHEIE
paboTEI Ha cynepkoMITbioTepe «[ oBopyH»
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npoekra JOINZ 8 OMSIU co3nan MHCTUTYIIMOHAJIBHEIH pe-
nosutopuit JINR Document Server (JDS), npentasnadeH-
HBIH U151 XpaHEHUS HayYHBIX MH()OPMAIIHOHHBIX PECYPCOB
WucruTyTa (CcTaTel, IPENpHHTOB, ayIHo- H BHICOICKIHHT,
MIPE3EHTALNH 1 IPYTHX MaTepPHaIoOB, OTPasKaIONINX HCCIIe-
JIOBATEJbCKYIO IEATEBHOCTD) 1 obecredeHus 3G heKTHB-
HOTO JIOCTyIa K HAM.

JOINZ (https://join2.de) — »T0 obmIas uHppacTpyk-
Typa PEHO3UTOPUCB (XPAHIIIMII) HAYYHBIX MYOIHKAIHH,
oObenuHsONIas 8 HCCIIeIOBAaTENbCKUX WHCTUTYTOB, Ha
OCHOBE CBOOOIHO pacHpOCTPaHAEMOrO IIPOrPaMMHO-
ro obecrieyenus Invenio v1.1, paspadorannoro B IIEPH
CHennaibHO I KPYIMHOMACIITaOHBIX ITHU(PPOBBIX Ou-
OIHOTeK M peno3uTopHeB. YuacTHuKaMu mpoekta JOIN?
spisiorest  Oubnmuorekn  DESY  (I'amOypr/Lloiiten),
DKFZ (Teitnensbepr), DZNE (bonn), OUSAN (dy6Ha),
GSI  (Japmitanr), Hay4Helii HEHTpPOHHBII LEHTp
uM. X. Maiiepa-Jleitouuna (I'apxunr), Mysei Lluranenu
(FOnux) u RWTH (Aaxen).

IIpu nepexozne JDS Ha muardopmy JOIN2 6uimu mpo-
BeJIeHbI paboThI Uil KOPPEKTHOIO OTOOPaYKEHHUSI aBTOPH-
TETHBIX 3amucell (CPaBOYHUKOB): TIEPCOHAIMIN, OpraHH-
3alUi{, TPAHTOB, SKCIIEPUMEHTOB M T. . HA KUPWJLUIHILE.
Brum HacTpoeHs! BeO-hopMBI TS BBOAA ITyONHMKALUN C
YYeTOM THITOB HaydHBIX ToKymeHToB OV, 3arpysxeHst

The Laboratory of Information Technologies. The assembly
operations on the “Govorun” supercomputer
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ABTOPHUTETHBIC 3amucH 1IpO6IeMHO-TEeMAaTHYECKOTO IITa-
Ha HAy4HO-HCCJICI0BATEILCKUX PA0OT U MEXKIyHAPOIHO-
ro corpyaandectBa OWSU, uro0sl cBA3aTh MyOIHKAIUN
C HCTOYHMKAaMH (MHAHCHPOBaHHS (TEMOH, TIPaHTOM).
Taxoke B JDS Obuta peannzoBaHa MojiepiKKa eMHOTO BXO-
na (Single Sign-On) ms corpynaukos OMSAN. OnbiTHas
BEPCHs CHCTEMBI C UCIONB30BAHUEM MTPOTPAMMHOTO 00e-
cneuenust JOINZ noctymua no aapecy http://publications.
jinr.ru/. B 2021 r. mnaHupyeTcst Ha4aTh BBOJ PETIO3UTOPHS
JDS B aKcIITyaTanuio.

Qunozosa U. A. u Op. Penosutopuii OTKPBITOTO TOCTyHa
OUSM na mnarpopme JOINZ // CEUR Workshop Proc.: Tp.

Within the framework of the cooperation agreement
between JINR and DESY (Germany), together with the
participants of the JOINZ project, an institutional reposi-
tory JINR Document Server (JDS) was created at JINR
to store scientific information resources of the Institute
(articles, preprints, audio and video lectures, presentations
and other materials that reflect and promote the research
activity) and to provide effective access to them.

JOINZ (https://join2.de) is a shared repository infra-
structure of scientific publications, which brings together
eight research institutes, on the basis of the Invenio v1.1
open-source software developed at CERN specifically
for large-scale digital libraries and repositories. JOINZ2
partners are the libraries of DESY (Hamburg/Zeuthen),
DKFZ (Heidelberg), DZNE (Bonn), JINR (Dubna),
GSI (Darmstadt), Maier-Leibnitz-Zentrum (Garching),
Museum Zitadelle (Jilich), and Rheinisch-Westfélische
Technische Hochschule Aachen (RWTH Aachen Uni-
versity, Aachen).

During the migration of JDS to the JOIN? platform,
work to handle the Cyrillic script for the correct display
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KOH(. «AHanWTHKa W YOpaBlIeHWE IAaHHBIMH B OONacTAX ¢
HMHTEHCHBHBIM KCIIONb30BaHUeM aaHHbIx», 13-16 oxt. 2020 r,
Boponex, Poccust (B mevatn).

of authority records (directories), namely, Personalities,
Organizations, Grants, Experiments, etc., was performed.
Web forms to input publications were improved taking in-
to account the types of JINR publications. The authority
records of the Topical plan for JINR research and interna-
tional cooperation were downloaded to link publications
with funding sources (theme, grant). Support of JINR SSO
(Single Sign-0n) for the JINR staff was implemented in
JDS. The pre-production version based on the JOINZ pro-
ject software is available at http://publications.jinr.ru/. In
2021, it is planned to start putting the JDS repository into
operation.

Filozova I. et al. JINR Open Access Repository Based on
the JOINZ Platform // CEUR Workshop Proc.: Proc. of the XVII
Intern. Conf. “Data Analytics and Management in Data Intensive
Domains”, Oct. 13-16, 2020, Voronezh, Russia (submitted).






