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Unitary representations of wreath products arise in
the description of many-particle quantum systems, as well
as in group theory and coding theory. When studying
repre-sentations of groups and their applications, a natural
initial step is the decomposition of representations into
irreduc-ible components. It allows one to reduce a
complicated problem to a sequence of maximally
simple  subprob-lems.  The problem of the
decomposition into irreducible
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JNa6opaTopus nHpopMaLMOHHLIX TEXHONOTUN

YHUTapHbIE NPEACTABIICHUS CIUIETEHUN BO3HUKAIOT
IIpY ONKMCAHUU MHOIOYACTUYHBIX KBAHTOBBIX CHCTEM, a
TaK)Ke B TEOPUU TPYII U TeOPUH Koauposanus. [Ipu usy-
YEHWU MPEJCTABICHUN TPyNI U WX HPUIOKEHUH ecTe-
CTBEHHBIM HAYaJIbHBIM MLIATOM SBIISIETCA Ppa3I0XKEHUE
MIPEACTAaBICHUIl Ha HENPUBOAMMBIE KOMIIOHEHTHI. OTO
10-3BOJIAET CBECTH TPYAHYIO 3a1auy K
[IOCJIEJOBATEIbHOCTH MAaKCUMAJIbHO IIPOCTBIX I0J3a1ad.
3amaua pa3IokKEHHS Ha HENPUBOJUMBIE KOMIIOHEHTHI
0COOCHHO TPpYAHA B CIydae
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CILJIETEHUI TPYII, MOCKOJbKY HUX MPEICTABICHUS UMEIOT
BBICOKHME Pa3MEPHOCTH M paHrd. s mpeoaosieHust 3THX
TPYAHOCTEH MpeAyioKeH d(PPEKTUBHBIN aITOPUTM BbIYHC-
JIEHUS TIOJTHOTO MHOYKECTBA MPUMHUTHUBHBIX OPTOTOHANb-
HBIX UIEMIIOTEHTOB LIEHTPAJIN3aTOPHOIO KOJIbLIA IIEpecTa-
HOBOYHOTI'O IPEACTAaBICHUS CIJIETEHHUS KOHEYHBIX T'PYIIIL.
OT0 MHOXECTBO ONpEACISICT Pa3IOKECHNE TIPEICTaBICHIUS
Ha HEMPHUBOAUMBIC KOMITOHEHTHI. B hopmann3me KBaHTO-
BOM MEXaHHWKHU TMPUMUTHUBHBIC HIEMIIOTEHTHI SBIISIIOTCS
omneparopamu MPOEKIMU B HEIPUBOAMMbIE HHBAPUAHTHbBIC
MOANPOCTPAHCTBA THIIHLOEPTOBA MPOCTPAHCTBA, ONHCHIBA-
IOIIETO COCTOSIHUS MHOTOYAaCTUYHOM KBAHTOBOM CHCTE-
Mbl. [Ipennaraemplii anroputM MCHOIB3YET METOJIbI KOM-
MBIOTEPHON aJareOpbl M BBIUMCIUTEILHOW TEOPUU TPYIII.
Peanmsys anroput™ Ha si361ke CH, MOYKHO CTPOUTH Pasiio-
J)KEHUsI Ha HEMPUBOJMMbBIE KOMITIOHEHTHI IPE/ICTABICHUMN
BBICOKHMX Pa3MEPHOCTEN U PAHIOB.

Kopusax B.B. BpluncieHue HENPUBOAUMBIX Pa3lIOKECHUH
NEPECTAaHOBOYHBIX NpEACTABICHUU CIIJICTCHUU KOHCYHBIX
rpymn // JKypHanm BBIYHCIHTENbHOW MaTeMaTHKM W MaTe-

marudeckoit ¢pusuku. 2020. T.60, Ne 1. C.96-108.

B Jlaboparopun WHPOPMAITMOHHBIX TEXHOJOTHHA
paboTaer exuHAs CHCTEMa MOHHMTOPHHIA BCEX KOM-
MMOHEHTOB MHOTO(QYHKITMOHAIEHOTO HWH(POPMAIIHOHHO-
BBIYMCIUTENbHOTO KoMItiekca (MUBK), obecreunBaro-

components is particularly difficult in the case of wreath
products of groups, since their representations have high
dimensions and ranks. To overcome these difficulties, an
effective algorithm for calculating the complete set of
primitive orthogonal idempotents of the centralizer ring of
the permutation representation of the wreath product of fi-
nite groups is proposed. This set determines the decompo-
sition of the representation into irreducible components. In
quantum mechanics formalism, primitive idempotents are
projection operators into irreducible invariant subspaces
of the Hilbert space, which describes the states of a ma-
ny-particle quantum system. The proposed algorithm uses
methods of computer algebra and computational group
theory. The C implementation of the algorithm is able to
construct decompositions of representations of high di-
mensions and ranks into irreducible components.

Kornyak V. V. Computation of Irreducible Decompositions

of Permutation Representations of Wreath Products of Finite
Groups // Comput. Math. Math. Phys. 2020. V.60, No. 1. P.90-101.

A unified system for monitoring all the components of
the Multifunctional Information and Computing Complex
(MICC), which provides necessary conditions for organiz-
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ing data processing and storage, operates at the Laboratory
of Information Technologies. The original version of the
monitoring system was based on the Nagios 3.5 software.
The development of a computing complex presupposes the
expansion of computing power, which increases the num-
ber of processed parameters. With an increase in the vol-
ume of the MICC-connected equipment, it became clear
that the performance of the central processing unit (CPU)
of the monitoring system was a bottleneck for expanding
the scalability of Nagios 3.5. Connecting new equipment
required the enlargement of the monitoring system; how-
ever, the existing Nagios 3.5 system did not support adding
load distribution nodes, which would distribute CPU jobs
of the monitoring system to additional nodes. In this re-
gard, a new concept of a cluster monitoring system based
on Icinga2 was developed and implemented. All data ac-
quisition and processing operations were previously pro-
vided by one server, i.e. litmon; now the MICC monitoring
system comprises three nodes: the central control server
litmon-01 and two load distribution nodes litmon-02 and
hlitmon. When the maximum load of the distribution node
is reached, the next node is connected. It takes on the addi-
tional load. Thus, it enables the expansion of nodes of the
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IIeT0 HEOOXOMUMBIE YCIIOBUS ISl OpraHU3aIyy Iporecca
00paboTKu W XpaHeHHs: JaHHbIX. OpUTHHAIbHAS BEPCHS
CHCTEeMbl MOHHMTOPHHIA 0a3upoBaslach Ha IPOrPAMMHOM
obecnieuennn Nagios 3.5. Pa3BuTne BBIYHUCTUTEIHHOTO
KOMILJIEKCA TMpE/oyiaraeT HapaliBaHHe BbIYMCIUTEIb-
HOW MOIITHOCTH, YTO YBEIMYMBACT KOJINYECTBO 00padarsl-
BaeMBIX mapameTpoB. C pocToM 00beMa MOAKITI0IaEMOTO
obopynoanns MHMBK crano moHSITHO, 94TO MPOU3BOAM-
TENLHOCTB IIeHTpasibHOTO Tporieccopa (L) cucremsr mo-
HUTOPHHTA SBJSCTCS Y3KAM MECTOM HA ITYTH YBEINYCHUS
macmrabupyemoctn Nagios 3.5. [logkmrodeHne HOBOTO
000pyoBaHUsT TOTPEOOBAIO PACIIUPEHUS CHCTEMBI MO-
HUTOPHHTA, HO CylecTBylomas cucrema Nagios 3.5 He
ToJ/IepKMBaa To0aBIEHHE Y3JIOB DPACHpeleNeHus Ha-
IPY3KH, 4TO TI03BOJIMIIO OBl pacnpenenuts 3aaaun LI cu-
CTEMbl MOHUTOPHHTIA Ha JIOTIOJIHUTEIbHBIC y3IIbl. B cBsi3n
¢ 3THM OBLTa pa3paboTaHa M peann30BaHa HOBAs KOHIICTI-
IIUS KJIACTEPHOM CHCTEMbl MOHUTOPHHTA Ha 0a3e Icingal.
Panee Bce oneparuu mo coopy u 00pabOTKe JaHHBIX 00€-
CIIeYMBaJl OMUH cepBep — litmon, Temeps B CHCTEMY MO-
Hurtopunra MUBK BkitoueHbl TpHU y37a: LEHTPAJIbHBINA
cepsep yrpasienus litmon-01 u 1Ba y3na pacrpeneieHus
Harpy3ku — litmon-02, hlitmon. IIpu moctmkxeHun Mak-
CHUMAaJIbHOH 3aTPy3KH y371a pacrpeeeHus TPOU3BOIUTCS
MOJIKITIOYEHUE CIIeMyoIero y3ina. OH mpuHUMaeT Ha cebs
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JIOTIOTHUTENBHYI0 Harpy3Kky. TakuM oOpa3oMm, 3TO 1MO3BO-
JSIET OCYIIECTBUTh HAPAIIUBAHUE Y3JI0OB CUCTEMBI MOHH-
TOPHMHTA TP YBEIHMUCHWH MOAKIIOYAEMOro 000pynoBa-
Huss MUBK. CpaBHuBas 3arpy3ky ICHTPalbHOTO Y3Ja
litmon-01 u litmon, MOXXHO Tak)Ke TOBOPUTH U O BBIUTPHI-
1ie B IPOU3BOAUTENBHOCTH.

Kawynun U.A. u Op. VIHTerpanus KiIacTepHOW CHCTEMbI
MoHHTOpHUHTa Ha 6a3e Icinga2 8 MUBK JIUT OUSIN // Tlucema
B DUAS. 2020. T.17, Ne3(228). C.345-352.

Penrenne coBpeMEHHBIX HAyYHBIX 33134 TPeOyeT ak-
TyaJbHBIX HHPOPMAIIOHHO-TEXHOIOTHIECKUX ITOIXOOB.
OIHUM U3 TaKMX IOIXOHOB sBIIsIeTCs co3manue B OV
JIOKaJTbHON 00JIayHON MH(PACTPYKTYPHI, @ TAKKE € HH-
Terparus ¢ 00JaYHBIMU UHPPACTPYKTYypaMH OpraHH3aIui
cTpan-ydactHul MHcTuTyTa. B Hacrosiee Bpems: pa3Bu-
THE HHPOPMAITUOHHBIX TEXHOJIOTUH, a TAKXKE JTIOCTIKCHIE
Pe3yabTaToB, Al KOTOPBIX OHH HCIOJB3YIOTCS, MOTYT
OBITh CYIIIECTBCHHO YCKOPCHBI 3a CYCT OOBCTUHCHUS YCHU-
MU U PECYPCOB COTPYIHHUYAIONIUX OpraHu3alui, pera-
FOIKMX AHAJIOTHYHBIC 3aJjaud. Ba)KHBIM acIeKTOM TaKoro
COTPYIHHYCCTBA SBISICTCS OOMECH OIBITOM H Iepenada
3HaHui. B pamkax JaHHOW 3a1a4u ObUT OPraHU30BaH U
MPOBEJIEH KOMIUIEKC MEXTyHAPOIHBIX YI€OHBIX MEPOIPH-
aTUW I cnenuanucToB u3 Kasaxcrana, Y3OekucraHna,

monitoring system while increasing the MICC-connected
equipment. Comparing the load of the central node lit-
mon-01 and litmon, one can also see some performance
gains.

Kashunin I. A. et al. Integration of a Cluster Monitoring
System Based on Icinga2 into JINR LIT MICC // Part. Nucl.,
Lett. 2020. V.17, No. 3(228). P.345-352.

The solution of modern scientific problems entails
relevant information technology approaches. One of such
approaches represents the creation of a local cloud infra-
structure at JINR, as well as its integration with cloud in-
frastructures of organizations of the JINR Member States.
At present, the speed of the development of information
technology and the achievement of the results, for which
they are used, can be significantly increased by combin-
ing the efforts and resources of cooperating organizations
solving similar problems. A major aspect of such coopera-
tion relies on the exchange of experience and knowledge.
A set of international training events for specialists from
Kazakhstan, Uzbekistan, the Czech Republic, Poland,
Belarus, Egypt, Bulgaria, Georgia and Russia on the cre-
ation of cloud platforms based on OpenNebula and the
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use of resources of distributed information and computing
environments was organized and conducted as part of the
given task. LIT also actively cooperates with universities
of Russia and the other JINR Member States. In particu-
lar, at Dubna University, LIT specialists conduct semester
courses on different directions of information technol-
ogy, including such courses as “Distributed Computing
and Cloud Technologies”, “Cloud Services and Virtual
Environments”. Conducting courses at universities en-
hances the level of theoretical and practical knowledge of
students, as well as prepares qualified personnel.

Balashov N. et al. Creating a Unified Educational Environ-
ment for Training IT Specialists of Organizations of the JINR
Member States in the Field of Cloud Technologies // Mod. In-
form. Technol. IT Education. 2020. V.1201. P. 149-162.
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UYexuun, Ilonbmn, benopyccun, Erunra, bBboarapuu,
I'py3un u Poccun mo co3manmio o0OmauHbIX matdopm Ha
6a3e OpenNebula u ucmone30BaHUI0 PECYPCOB pactpere-
JICHHBIX WH(POPMAIMOHHO-BEIYUCIUTEIBHBIX cpell. Takxke
JINT Bexet akTUBHOE COTPYIHUYECTBO C YHUBEPCUTETAMH
Poccum u npyrux crpan-ydactaun, OMSIU. B wactHocTH,
B yHuBepcutete «JlyoHa» corpymuuxu JIUT npoBoasT ce-
MECTPOBBIE KYPChI 110 pa3IM4HbIM HaMpaBiIeHUsIM HH(Op-
MaLMOHHBIX TEXHOJIOTUM, Takue Kak «PacmpeneneHHble
BBIYHCIICHUSI W OOJIauHbIe TEXHOIOTHM», «O0IadHbIe
CEepBHUCHl M BUPTyalbHble cpenbl». [IpoBeneHue Kypcos
B By3aX HE TOJBbKO IOBBIIIAET YPOBEHb TEOPETUUECKUX
Y TPAKTUYCCKUX 3HAHUH CTYIEHTOB, HO U CIIOCOOCTBYET
ITOJITOTOBKE KBaJTH(DHUIIMPOBAHHBIX KaJPOB.

banawos H. u Op. Co3znanue enmHON 00pa3zoBaTeIbHOI
cpe€abl i1 NOArOTOBKH I/IT-CHGL[I/IaJ'II/ICTOB opraHmauHﬁ
crpan-yyactauiy OUSIM B obmacté 0OMaYHBIX TEXHOJIOTUH //

Cospemennble uHpopmanuonnsie TexHomornn u  WT-obpa-
3oBanue. 2020. T. 1201. C. 149-162.




