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Nabopatopusa nH(pOpPMaLNOHHBLIX TEXHONOrNN

[IpeyioxkeH HOBBIM AJITrOPUTM AJIA TPENCTABICHUS
TTOTMHOMOB B 3aJladyaX BBIYHCIICHUS WHBOIOTHUBHBIX 0a-
3uCOB M 0a3ucoB [péOHepa CHCTEM HEIMHEHHBIX TOJH-
HOMHAJIbHBIX ypaBHEeHM. B gaHHOM anroputme Bce Mo-
JTIUHOMBI, KOTOphIe HEOOXOMUMBI ISl BRIYMCICHUH, TIpe-
CTaBJICHBI B BUJIC CJMHOM TAOIHIII, CTOJIOIIBI KOTOPOH CO-
MOCTABJIEHbl C MOHOMAaMHU, B JaHHBIH MOMEHT BXOJSLIMMU
B 0a3mc, a CTPOKH — C MOJMHOMaMU. B siueiikax TaOIHIIbI
HaXoIsTcs KO3(P(QUIIUCHTHI IPH MOHOMAaX B KOHKPETHOM
nosiHoMe. [list oOecriedeH st POU3BOJIBHOTO JOCTYIIA 110
MOHOMaM 1 0oJiee MPOCTOl pabOoThI C JAHHBIMU K TaOIHIIE
TIPUBS3aHO HECKOJBKO O0Jiee CIOKHBIX CTPYKTYP: CBA3aH-
HBIIl CIIMCOK MOHOMOB, OTCOPTHPOBAHHBIX MO YOBIBAHHIO
COMIaCHO HCIIOJIb3YEMOMY YIOPSIOYEHHIO, 3aJaroIIni
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COOTBETCTBHE MEXKIy MOHOMOM M HOMEPOM €ro crojidra
B Ta0JIHUIIE, X3II-TA0JIHIIA 10 KITFOYY-MOHOMY, BBIIAOIIIEMY
HOMEp €ro cTojlIa B TaOIHUIle, U eIe OHa X3II-TabuIa,
10 HOMEPY CTOJIONA BBIIAOIIast MOHOM, EMY COOTBETCTBY-
omui. Takol CTPYKTypbl JaHHBIX BIIOJHE JOCTATOYHO
JUTSA peai3aiy alroprUTMa BEIYUCIICHHS Oa3uca.

IToxa3zaHo, YTO BBIYMCIIECHUS C TAOIUIICH MOXKHO Ya-
ctuuHo nepeHectd Ha GPU, 4To sBISIETCS, HACKOILKO
W3BECTHO aBTOpY, mepBbIM ciydaeM GPU-yckopeHHOTO
BeIyMCIeHUs Oasuca ['péOnepa. Bwrumcienns na GPU
C TIOMOIIBIO TaHHOH CTPYKTYPHI UMEIOT MEHBIIE IpOoMa-
XOB K311Ia 110 CPAaBHEHUIO C TPATUIIMOHHBIMU CTPYKTYpamMu
JaHHBIX, TCCThI ITOKA3bIBAIOT CpaBHI/IMyIO CKOpOCTI) BbI-
TIOJTHEHUSI BRIYHCIICHUH B OONBIIMHCTBE CITydacB M OONb-
1IOM BBIUTPBIII HA HEKOTOPBIX MPUMEpax.

AHnoeuu /. A. Bpluncienne WHBOMIOTHBHBIX 0a3MCcOB U Oa-

3ucoB [péoHepa, HCIob3ys TaOIMYHOE TPEICTABICHNE TTIOJIHHO-
moB // IlporpammupoBanue. 2020. T. 46, Ne2. C.67-72.

Ananuzupyercs mpobieMa KBaHTOBO-MEXaHHYECKO-
TO OTHCAHHS OKOJOOApPhEPHOTO CIUSHUS TSKEIBIX SIep,
MPOUCXOIAIIETO B YCIOBUSIX CHJIBHOM CBSI3U UX OTHOCH-
TEJIHHOTO JBUKECHHSI C TIOBEPXHOCTHBIMH KOJICOAHUSIMHU.
C ool menpro IpeaiokeH d(PPEKTHBHBIA METOJ] KOHEU-
HBIX 3JIEMEHTOB ISl YUCIEHHOTO PEIIeHHs] CUCTEMBI CBSI-
3aHHBIX ypaBHeHHUi [llpennHrepa ¢ TpaHUYHBIMH yCIIOBH-
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A new algorithm for representing polynomials in
computations of involutive and Grobner bases of systems
of nonlinear polynomial equations is proposed. In this
algorithm, all polynomials that are necessary for calcula-
tions are presented in the form of a unified table, the col-
umns of which are assigned to monomials that are current-
ly included in the basis, and the rows correspond to the
polynomials. The table cells contain the coefficients of the
monomials. To ensure random access to the coefficients of
the polynomial by its monomials and to simplify the work
with data, some more structures are added to this table: a
linked list of monomials arranged in descending order of
some ordering, each element of which is assigned to the
index of its column in the table; a hash table that, given
the key-monomial, produces the index of its column in the
table and another hash table that, given the column index
in the table, produces the corresponding monomial. Such
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a data structure is enough to implement a basis calculation
algorithm.

It is shown that calculations with a table can be par-
tially transferred to GPU, which is, as far as the author
knows, the first case of GPU-accelerated calculations of
the Grobner basis. Computations on CPU using this struc-
ture have fewer cache misses, compared to traditional data
structures; tests show a comparable speed of calculations
in most cases and a big gain in some examples.

Yanovich D. Computation of Involutive and Grobner Bases

Using a Tabular Representation of Polynomials // Program. Com-
put. Software. 2020. V. 46, No.2. P.67-72.

The problem of a quantum-mechanical description of a
near-barrier fusion of heavy nuclei, which occurs at strong
coupling of their relative motion to surface vibrations, is
analyzed. To this end, an efficient finite-element method
is proposed for numerically solving coupled Schrédinger
equations with boundary conditions corresponding to total
absorption. The method allows us to eliminate the instabil-
ities in numerical solutions that appear at a large number
of coupled channels in some reactions. To illustrate the
validity of our approach, the results of the fusion cross
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SIMH, COOTBETCTBYIOIIIUMH ITOJTHOMY OTJIOMICHHI0. MeTon
MMO3BOJISIET YCTPAHATh HEYCTOWYMBOCTH B HYHCICHHBIX
PEIICHUSX, BO3HUKAIOIINE MTPH OOJBIIIOM KOJTHICCTBE CBSI-
3aHHBIX KaHAJIOB B HEKOTOPHIX peakmusx. YToObI mpomi-
JOCTPUPOBATh 000CHOBAHHOCTh METOJA, PE3YIBTATHI IO
ceueHusM ciusuus peakuuit %Ni+ 100Mo u 368 + 48Ca
ObUTH TIepecMOTpeHBL. [lomydeHHBIC pe3ylbTaThl 3aMeua-
TEIBHO COTIIACYIOTCS C WMCIOIIUMUCS SKCICPUMCHTAIb-
HBIMU JIaHHBIMHU. YCTaHOBJICHO, YTO MOXKHO BOCIIPOU3BE-
CTH 3KCIICPUMCHTAIBHBIC TaHHBIC C IIOMOIIBIO TOTCHITHA-
na Bynca—CakcoHa 0e3 BBEICHHS OTTAIKHBAOIINX SIIIEP.
[Toka3aHo, YTO CEYEHUs CIMSIHUS IPU DIyOOKHX Cy00a-
PBEPHBIX SHEPTUSAX TYBCTBUTEIBHBI K TIPOQIITIO TOTCHIH-
aJBHOTO KapMaHa.

Wen P.W. et al. Near-Barrier Heavy-Ion Fusion: Role of

Boundary Conditions in Coupling of Channels // Phys. Rev. C.
2020. V.101. P.014618.

Pa3zpaboran pabouuii TPOTOTHUII TECOMETPUUCCKOU
6a3pl nanHbiX (Geometry Database) s skcriepumeHTa
BM@N mnpoekra NICA. OcHOBHOIl Liesiblo 9TOH 0a3bl
JAHHBIX ABIACTCA LHECHTPAINM30BAHHOC XPAHCHHUE TI'€OME-
tpun BM@N, npenocraBieHne yIoOHBIX CPEICTB IS
VIOPaBICHUS JAaHHBIMH O T'€OMETPUYSCKHX MOJIYIIX,
cOOpKe pa3IHyYHBIX BepcHil ycTaHOBKH BM@N m3 mo-
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Iylell ¥ JNOTOTHUTENBHBIX (paiinoB. PaspaboranHas wH-
(opManMoHHasl CHcTeMa BKJIIOYaeT B cedsi 0a3y JaHHBIX,
WHTYUTHBHBIA W KOMITAaKTHBIH TpauuecKuii mHTEepdeiic,
a Taroke MPOrpaMMHBINH HHTEpdeEiC B BU/e HAOOpa MaKpo-
coB. B nanHo#i pa3paborke ObUT NPUMEHEH ONBIT PAOOTHI
¢ Geometry Database mnst skciepumenta CBM, a ymyd-
menust rpaduueckoro nuTepdeiica ObIIM BHIMOIHEHBI Ha
ocHoOBe TpeOoBanuii noib3oBareneii BM@N. [Ipororun
Geometry Database Obl1 BBeIeH B 9KCIUTyaTalHIoO.

Akishina E. et al. Development of the Geometry Database
for the BM@N Experiment of the NICA Project // Eur. Phys. J.
Web of Conf., Conf. MMCP 2019. 2020. V.226. 03001.

Ha ocnoge Texunonoruit MPI u OpenMP paspaborana
rapajuiesbHas peajn3alysi MeTola pacyera BEIICCTBEH-
HOW YacTH ONTHYECKOTO SAPO-SIJIEPHOTO IOTEHIIHAla
B paMKax MHKPOCKOIMYECKOW MOJENN JBOWHOrO Qoli-
JIUHTa. TecToBbie PacyuCThbl IMOJHOTO CCYCHUA pCaKuu
%He + 28Si npu sueprun 50 M>B nokasbiBaiot, uto 06a
MeTo/a BriosiHe 3()(GeKTUBHBI 1 00ecreunBatoT Oojee yem
20-KpaTHOE YCKOPEHHE BBIYHCICHUN TI0 CPAaBHEHHIO C TO-
CJIC/IOBATEIIbHBIM PEXKHUMOM cYeTa. PacueTbl BBINIOIHEHBI
Ha kiactepe HybriLIT MuorodyHkironaisHoro nuugop-
MalMOHHO-BBIYMCIUTENBHOTO KoMIulekca JlaGoparopun
nHpopmanmoHHbx TexHomorud OMAN. [lakeT koMIbro-

section of the ®*Ni + 190Mo and 3¢S + 48Ca reactions have
been re-examined. The obtained results demonstrate a re-
markable agreement with the available experimental data.
It is found that experimental data can be reproduced with
the use of the Woods—Saxon potential, without introduc-
ing repulsive cores. It appears that fusion cross sections
at deep sub-barrier energies are sensitive to the potential
pocket profile.

Wen P.W. et al. Near-Barrier Heavy-lon Fusion: Role of

Boundary Conditions in Coupling of Channels // Phys. Rev. C.
2020. V.101. P.014618.

A workable prototype of the Geometry Database for
the BM@N experiment of the NICA project has been de-
veloped. The main goal of the database is to provide a cen-
tral storage of the BM(@N geometries, convenient tools for
managing its geometry modules, various software assem-
bling versions of the BM@N setup from geometry modules
and additional files. The developed information system in-
cludes a database, an intuitive and compact Graphical User
Interface (GUI) and Application Programming Interface
(API) tools as a set of ROOT macros. The experience of
the Geometry Database design for the CBM experiment
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has been applied to this development, and GUI improve-
ments have been made on the basis of BM@N users’ re-
quirements. The Geometry Database prototype has been
put into operation.

Akishina E. et al. Development of the Geometry Database
for the BM@N Experiment of the NICA Project // Eur. Phys. J.
Web of Conf., Conf. MMCP 2019. 2020. V.226. 03001.

On the basis of MPI and OpenMP technologies, a par-
allel implementation of the method for calculating the real
part of the nucleus—nucleus optical potential within the mi-
croscopic double-folding model has been developed. Test
calculations of the total cross section of the °He + 28Si scat-
tering at an energy of S0A MeV show that both techniques
are quite efficient, with more than 20 times speedup of
calculations in comparison with the serial mode. The cal-
culations have been performed on the HybriLIT cluster of
the Multifunctional Information and Computing Complex
of the Laboratory of Information Technologies of JINR.
The package of computer codes DFM-POTM, including
the serial C++ code, the MPI code and the OpenMP code,
is freely available at the JINRLIB library of JINR.
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TepHBIX KomoB DFM-POTM, Brumodaromwii mociieaoBa-
TenpHbIH Kox Ha C++, MPI-kog 1 OpenMP-xon, epenan
IUIE CBOOOIHOTO MOCTyNa B OHMOMMOTEKY DIEKTPOHHBIX
mporpamm JINRLIB OUSN.

Bashashin M., Zemlyanaya E., Lukyanov K. Double-Fold-
ing Nucleus—Nucleus Optical Potential: Parallel MPI and Open-

MP Implementations // Eur. Phys. J. Web of Conf. EDP Sci.
2020. V.226. 02004.






