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BUCOKONpOn3BoanTenHun naymcnenus (BITN) npes 2017 r.
oT
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1. [eitnoctu u uH(poOpMaIys 3a cla3BaHe Ha TpyJaoBaTa nuciuiuiHa 3a 2017 r. B
JIBIIN

JlaGopatopuata 10 BHCOKONPOU3BOAUTENIHUM HW3YHCICHHUS Oelle OTKpHUTa
opunmanno Ha 17 mapt 2017 r. B IpUCHCTBUETO HA MMHUCTbpPA HAa MKOHOMHKATa
Teonop Cennapcku, nupexkropure Ha Codus Tex [lapk, 3am.-pexropa Ha Coduiickus
YHHUBEPCHUTET, AeKaHa Ha (aKynaTeTa Mo MaremMaruka u uHpopmaruka Ha Copuiickus
YHHUBEPCUTET, JTUPEKTOPHT HAa MHCTUTYTa MO MaTemartuka M uHpopmaTtnka — BAH,
3aM. — JUPEKTOpKaTa Ha MHCTUTyTa MO HH(POPMALMOHHU M KOMYHHUKAIIMOHHH
texHonorun — BAH, mnpenonaBatenu ot Texuuueckusi yHuBepcureT-Codus,
Coduiickus YHUBEPCUTET, CTYJAEHTH M YYEHUIM OT TEeXHOJOTHMYHO YYHIIUILE
,,BIeKTpoHHU cucteMu™ KbM Texuuuecku YHuBepcurer — Codusi, 3aM.-TUpeKkTopa u
ciayxurenu Ha /[IppxkaBHOTO mnpennpuArve "PBKOBOACTBO Ha  BB3AYLIHOTO
IBIDKEeHHE".

B JIBIIM ce wu3BppmIBaT AEMHOCTM B CBOTBETCTBUE C JOTOBOpPAa MEXKIY
EBponeiickara komucus, I'enepanna nupexkuus PernonanHa u rpajcka IOJUTHKA U
Codus Tex Ilapk — HayuyHute u3ciaenBanust ca 80% or paboTHOTO Bpeme Ha
nabopatopusara, a 20% oT KamamuTeTa Ha J1abopaTropusTa Ce€ H3IOJI3Ba CpeILy
3alulaliaHe Mo J0rosop ¢ JIbp:kaBHOTO npeanpusitue "PbKOBOACTBO Ha
BB3AYHIIHOTO ABMKeHue". JlocThbT A0 naboTapuara Ha aKaZEeMUYHH MOTPOUTEIH
(YHHBepcUTETH M H3cienoBaTelcku HMHCTHUTYTH Ha BAH) e cBobogen karo e
HE00X0IMMO B MyOJIMKALMUTE CH U JOKJIAJUTE, KOUTO U3HACAT Ja OTOEIsA3BaT HOMEpa
Ha JoroBopa c EBpormeiickata KOMHUCHS, ¢ YHETO (UHAHCHpAHE € M3TPajgeH H
obopynsan Co¢us Tex [Tapk.

B nabopatopusara e Ha3HaueH camo eauH ciyxuten — VBo Wnmes, KOHTO
OTroBaps 3a TEXHMYECKaTa W3IPAaBHOCT Ha H3YUCIUTENHATa CHCTEeMa, 32
71a00paTOPHUTE YCIOBUS — TEMIEpaTypa, BIaKHOCT, 3alpPaIICHOCT, 32 O IbPKAaHETO
Ha JIMCKOBaTa CUCTEMa, 3a OTBApSHE HAa aKayHTU HA MOTPEOHUTENNTE, 3a MOJAbPKaAHE
Ha HYXHHA UM coTyep, 3a OOHOBSBAHETO Ha yeO-CTpaHHMIaTa Ha JlabopaTopusTa
http://nestum.phys.uni-sofia.bg/. IBo MnueB peqoBHO MpeAcTaBsi CEAMUYHU OTUETH B
CHUP/L, xouto ca npoBepruMH IO JJOTOBETE HA U3YUCIUTEIHUS KIIbCTED.

Exunst Ha nmaboparopusita (Mnues, [IpoiikoBa) oOyuyaBaT nmoTpedbutenure Kak ce
U3I10J13Ba U3YHCIUTEIHUS KIIBTEP.

B mepuoma 17.03.2017 — 31.12.2017 B maGopaTopusita UMaIle eIUHATeCceT
o(umanHu NoCceIeHus BKIIOUUTENHO U OT reHepanHus aupekrop Podept Su Cmurc
Ha gupekuus Hayunm WM3cnenBanus um MHoBaumm Ha EBponeickata KOMHCHS,
26.06.2017 r. Ilo Bpeme Ha moceuieHusATa O0s1Xa MPEJCTaBEHU PE3YITATUTE, [TOTyUCHH
OT noTpeduTennTe Ha JabopaTopusra.




B nepuona 8-23.08.2017 r. ekunbT Ha JabopaToOpUATa CE CpEIIHA C MPEICTABUTENIN
Ha TPH GUPMHU, U3PA3HIH KeJaHHe 32 CbBMeCTHA padoTa BbB BPb3Ka ¢ KOHKYPC
no OIIMK. 3a name ymoBieTBopeHHe, 1Be OT (GUPMUTE ca KIACUPAaHU U IIe Obaatr
¢unancupanu u paborara B 1a00paTOPHTA 11I€ CE YBEINYH HAKOJIKOKPATHO.

B nabGopatopusra e abCOIOTHO HEOOXOIUMO A2 ObJIc HaA3HAYEH OILE €IUH YOBEK C
oryiefl Ha TMpeAcTosiiaTa padora Ha ekuna Ha JgabopatopusAra IO
BHCOKOIIPOM3BOAUTEIIHU HW3YUCICHUS KaTO MapTHbOP Ha (PUPMHUTE, CledeJTuIu
NPOEKTH OT ONepaTHMBHATA NporpamMa KoHKypeHTHocnocoOHoct (OIl HK), B
koHKkypca BG16RFOP002-1.005 ,PASPABOTBAHE HA TMPOOAYKTOBU WU

NPON3BOACTBEHN MHOBALINN®.

HNwme Ha Jarana | Tema Ha npoekra | Mckane kbM | Bb3mokHO | BhHIIHHK
KOMIIAaHM | cpelara HPC ct Ha HPC | maptHbOpH
aT1a ¢ nabopatopu | lab na HPC lab
BAJIN 3a pabora
EH web- 0 IIPOEKTa
address
& e-mail
of the
CEO
Heat 08.08.20 | U3nos3BaHe Ha [Iponecopn |1
Design 17 Hectym 3a 0 BpeMe & CIIELUaJIUC
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JocTaBKa 3a u CAD
pelliaBaHe cucteMu”
Ha
3ajlayara.




2. OcHOBHM  HampaBlIeHHs, 10 KOMUTO  pabotu  naboparopusra 1O
BHCOKOIIPOU3BOIUTEIIHN U3YHCICHUS C ONMCAHWE HAa TEXHOJIOTMUTE M amaparyparta,
KOSITO CE M3I0JI3BA

Amnaparypara, kosaTo ce usnoinsBa € cynepkommorbpbT HECTYM — Bropu 1o
IIPOU3BOJIUTEIIHOCT B CTpaHATa.

XapakTepUCTUKHU Ha Xapyep:

The Nestum HPC cluster consists of 24 computing nodes based on Fujitsu Primergy
RX2530 M1 servers with two Intel Xeon E5-2698v3@2.3 GHz processors.

2 x Intel Xeon E5-2698v3(@2.3 GHz processors
128 GB system memory

128 GB SSD hard drive

2 x 1 Gbps Ethernet controllers

1 x 56 Gbps FDR Infiniband controller

1 x iRMC Ethernet controller

TeopernyHaTa MMKOBa MPOU3BOAUTEIIHOCT c€ M3UMCIsIBa Taka: Rmax = Number of
nodes \times Number of cores per node \times AVX2 base frequency \times Number
of DP operation per cycle = 24 \times 32 \times 1.9 \times 16 = 23347 Gflops.
Standard LINPACK test from the HPL-2.2 package, performed with Intel Compiler
XE 2017 developer edition and OpenMPI-1.10.3

Hucraaupan copryep:

The base operation system is Ubuntu 16.04 LTS.

Hayuen codryep:

Quantum Espresso is an integrated suite of Open-Source computer codes for
electronic-structure calculations and materials modeling at the nanoscale. It is based
on density-functional theory, plane waves, and pseudopotentials.

Gromacs is a versatile package to perform molecular dynamics, i.e. simulate the
Newtonian equations of motion for systems with hundreds to millions of particles. It
is primarily designed for biochemical molecules like proteins, lipids and nucleic acids
that have a lot of complicated bonded interactions, but since GROMACS is extremely
fast at calculating the nonbonded interactions (that usually dominate simulations)
many groups are also using it for research on non-biological systems, e.g. polymers.
WRF is a next-generation mesoscale numerical weather prediction system
designed for both atmospheric research and operational forecasting needs. It features
two dynamical cores, a data assimilation system, and a software architecture
facilitating parallel computation and system extensibility.

Ablnit is a package whose main program allows one to find the total energy,
charge density and electronic structure of systems made of electrons and nuclei
(molecules and periodic solids) within Density Functional Theory (DFT), using
pseudopotentials and a planewave or wavelet basis. ABINIT also includes options to
optimize the geometry according to the DFT forces and stresses, or to perform
molecular dynamics simulations using these forces, or to generate dynamical
matrices, Born effective charges, and dielectric tensors, based on Density-Functional
Perturbation Theory, and many more properties. Excited states can be computed
within the Many-Body Perturbation Theory (the GW approximation and the Bethe-
Salpeter equation), and Time-Dependent Density Functional Theory (for molecules).
In addition to the main ABINIT code, different utility programs are provided.




HNucTranupany HayYyHu OM0JIHOTEKH

FFTW

ScaLAPACK

NetCDF

HDF5

ATLAS

Using Intel Parallel XE Cluster Edition 2017 or OpenMPI builds with Intel Compilers

A) Hayuynm wusciaeaBanusa B oOsactra IIpupoanm Hayku, MaTeMaTHMKa M
nHpopmMaTuka B cboTBeTcTBUE ¢ mnpuoputeture Ha MCHUC u HanuoHanHarta
cTpareruss 3a HayuyHu wuscinensanus  2017-2030: “UudopManuoHHn U
KOMYHMKAI[MOHHU TEXHOJIOTUN &
“MexaTpOHUKA U YUCTU TEXHOJIOTUN .
KoHkpeTHu pa3paboTKy ca HallpaBEHU B:

- MAarHuTHH U eJIEKTPUYHH CBOMCTBA HA HAHOCTPYKTYpH (TpadeH ¢ nedexTu)

- KpHUCTaJIeH pacTex U Au(y3ust BbPXy HEPAaBHOBECHHU MOBBPXHOCTH

- INPOMEHM B KJIUMaTa

b) IlpecmsaTanust Ha TemMrnepaTypHUTE IOJETa U IPOrHO3aTa 3a BPEMETO B CTpaHaTa
BbB Bpb3Ka C JI0roBOpa, CKJIIOYeH ¢ J[bpkaBHO npennpusrue “PpkoBoacTBO Ha
BB3/YLIHO IBM)KEHUE  TpH (UHAHCOBU YCIOBHSA, OZOOPEHH OT PBHKOBOJCTBOTO HA
CHUP/I.

IIvoaukammu, B KOUTO € u3pasena 0aarogapuoct kbM HPC laboratory:

1.Desislava Dimova, Stoyan Pisov, Ana Proykova,
Magnetism Of Bilayer Graphene With Vacancies
Volume 2, Issue 12, Page 779-782, Year 2017 | DOI: 10.5185/amp.2017/914

2. D. Dimova, S. Pisov, N. Panchev, A. Proykova

The role of canonical ensemble in predicting the toluene film structure under external
electric field, NANOSCIENCE AND NANOTECHNOLOGY: Nanostructured
material, application and innovation transfer, v17. No.1, pp.14-18 (2017) ISSN:1313-
8995

3. Desislava Dimova, Stoyan Pisov, Nikolay Panchev, Miroslava Nedyalkova, Sergio
Madurga, and Ana Proykova,

Insight into electric field-induced rupture mechanism of water-in-toluene emulsion
films from a model system

The Journal of Chemical Physics 146, 194703 (2017); doi: 10.1063/1.4983163

4. High-Performance Scientific Computing: First JARA-HPC Symposium , JHPCS
2016, Aachen, Germany, October 4-5, 2016, Revised Selected Papers, Volume 10164
of Lecture Notes in Computer Science, Theoretical Computer Science and General
Issues, eds. Edoardo Di Napoli, Marc-André Hermanns, Hristo Iliev , Andreas
Lintermann, Alexander Peyser, Springer International Publishing, 2017, ISBN
3319538616



MexkayHapoaHHu KOH(epeHuu, ¢ yyacTue Ha npeacrasures Ha JIBIIN:
I) B mepuoga 15-19 Maii 2017 r. 6e mpoBeieHa cpelia Ha BHCOKO

pPaBHHUILE II0 BBIPOCUTE Ha BHCOKONPOU3BOAUTENHUTE H34YuCiIeHUs B EBpona,
bapcenona, Mcmanus. https://ec.europa.eu/digital-single-market/en/news/european-

high-performance-computing-summit-week-2017

B cw6utnero B3e yuactue a-p Crosin [Tucos ot Coduiickusi yHUBEPCUTET, KOUTO €
YacT OT €KHUIa, OTTOBOPEH 3a M3rPa)XIaHETO W JEHHOCTTa Ha JabopaTopHsTa IO
BHUCOKO-IIPOM3BOIUTEHY U3UUCIEHMS . YdyacTuero Ha npeacrasuren Ha CHUP/ u
B YAacTHOCT Ha Jiaboparopusita M0 BHCOKONPOU3BOAWTENHU H3YMCICHUs Oere
MI0JIE3HO 32 YCTAHOBSIBAaHE Ha PAaOOTHU KOHTAKTU C HOBUAT YIPABUTENICH CHBET Ha
PRACE. u pompuHece 3a BKIIOYBaHE Ha J1abOpaTopHsTa B MEXIyHapoaHATa

enekTpoHHa uHOpactpyktypa Labs Explorer, oOciyxBama Hay4YHUTE
OpraHu3ally U u3cienoBareiackure nHppactpykrypu. Ha crOutnero B bapcenona
a-p IIucoB npexacraBu Bb3MOxHOCTHTE Ha KibcTepa NESTUM 3a ananu3 Ha Big
Data ot obnacTTa Ha METEOPOJIOTUSATA.

II) B nmepuoga 21-25 Asryct 2017 r. 6e npoBenen EBpomeiickust KoHTpec 10
HoBu Mmarepuanu (Crokxonm, I[Bemnus), Ha koito Ana IlpoiikoBa pokianBa
“Magnetism of bilayered graphene with vacancies” B cexuusta Global Graphene
Forum: Growth, Synthesis and Characterizations. JloknanBanta paborta e
nyonukyBana B Advanced Materials Proceedings: DOI: 10.5185/amp.2017/914

III) IlpoiikoBa - ch-mipencenaren Ha cekuusita Growth of Carbon Nanomaterials
(Chair: J. Andreas Larsson Co-Chair: Ana Proykova), mexayHapoaHa
KOH(pepeHIMss MO0 HOBM MaTepuanu (XemuHku, OUHIAHIUSA) U TPEACTaBs

BB3MOXHOCTHUTEC Ha na60paT0pH;1Ta MO0 BUCOKOIIPOU3BOJUTCIIHU U3UUCIICHUA

IV) UBo UnueB u3nacs nokiaa Ha MexxayHaponHata koHdepenims NANO’2017,
24-25.11.2017 r.: HIGH PERFORMANCE COMPUTING FOR NANOSCIENCE
& NANOTECHNOLOGY, L. Iliev, S. Pisov, A. Proykova

Hoxnanpt e  wm3mpaten 3a medyatr B NANOSCIENCE  AND
NANOTECHNOLOGY: Nanostructured material, application and innovation
transfer ¢ 6maromapaoct kM JIBITU-CHUP/]

V) Ha kondepennusra NANO’2017 e npencraseH mnocrep ¢ 0JarogapHoCT KbM
JIBIIU-CHUP/] : Magnetism of Bilayer Graphene — the role of unit cell by
Dimova, Pisov, Proykova. [lonrorss ce crarus 3a neyat

VI) IlpoiikoBa wu3Hacs mokaHeH moknaa Risk Governance of Engineered
Nanomaterials Ha konpepenusita NANO’2017, B koiiTo ce 6iarogapu na JIBIIN

VII) Ha mexnaynaponnara koHdepenuus NANO’2017 e mpenacraBeH mocTep
Morphological transitions in a model of immiscible binary system by vacancy
exclusion by Mihail Enimanev, Vesselin Tonchev, Stoyan Pisov ¢ 6maromapHoct
kbM JIBITU-CHUP/I.



3abenescka: TakcuTe 3a MPABOy4aCTHE B MOCOUYECHUTE KOH(PEPEHIMHU ca IJIaTeHU
oT Oro/KeTa Ha J1abopaTopusATa M0 BUCOKOPOU3BOAUTEIHNA U3UHCIICHHUS.

3amuTH HA IMIUVIOMHHU PadoTH, B KOUTO ca U3Moia3BaHu pecypcute Ha JIBIIU:
- Maructbpcka qumiomna padota, o Unues (O3D-CVY, 2017)
- bakanaBbpcka nurmomua padora, Muxann Eanmanes (O3D-CVY, 2017)

- Maructbpcka nqumuiomsa pabora, Togop Beiaes (PMU — CY, 2017)

B mponec Ha moaroroska ¢ marucrbpekn kype High Performance Computing
Resources for Teaching Cluster and Grid Computing courses.

Jlaboparopusita 1O BUCOKONPOW3BOJAUTEIHH W3YUCICHHUS € BKJIIOYCHA upe3
CHHUPJ/] kato acouumupad napTHbop B lleHThbpa 10 BBLPXOBM NOCTHKEHUS

YHMUTe , xnacupan ¢ Hail-100bp pe3ynrat B koukypca Ha OI1 HOUP B obnactra
Ha MUKT u ¢unancupan ¢ norosop BGOSM20P001-1.001-0004-C01/28.02.2018
(2018-2023).

B nporpamara 3a neiinocrra Ha JIBIIM npe3 2018 r. ca nmocoueHu KOHKpETHUTE
3aJ]auu, BbPXY KOUTO Il pabOTHM.

Pa3npocTpaHeHne HA pPe3yJTATHTE OT H3CJEJABAHHSITA B

JIBIIN 32 miupokara nyoJukKa

- Teaepusus Baymobpr npeaane opuuaiHOTO OTKPUBAHE HA JabopaTopusTa Ha
17.03.2017

https://www.investor.bg/bloomberg-tv/461/a/simulaciite-v-laboratoriite-na-sofiia-

teh-park-promeniat-prilojimi-modeli-235849/

- Jlabopatopusra no BIIN Geme npencraBena ot MiBo Minues B eBponeiickara HOII
Ha yuenus, 30.09.2017 r. npen noseue ot 200 noceTuTenu.

- Bloomberg Ana IlpoiikoBa 3a ¢pUHAHCHpPAaHETO Ha HAayKaTa U BUCOKUTE HAyYHH
IIOCTHKEHUS Ha HAlllM YYEeHM, IIpesicTaBs noctrxkenusTa Ha JIBITN 8.11.2017

https://www.bloombergtv.bg/video/ana-proykova-za-finansiraneto-na-naukata-i-

visokite-nauchni-postizheniya-na-nashi-ucheni

31.03.2018 r. PvxoBoauren va JIBIIU:

/ mpod. nd3u Ana Ipoiikosa/






