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1. InpopmariiiiHa TeXHOJIOTisI €KOJIOTiYHOIO MOHITOPUHTY IPOLECiB 3a0pygHEeHHS aTMocdepy 3 BUKOPUCTAHHIM

BHCOKOIIPOAYKTHBHUX 00YuCIEHD

2. Information technology of ecological monitoring for high performance computing systems

Pedepar:

1. B mucepTaniitHiii poboTi po3pobeHo MeTo MapajesibHOI 00YNCIIOBAIbHOL peasisallii Mojiesne, 10 BUHUKAIOTh
IIpU [OCJIiIPKeHH] ITpolieciB 3a6pyAHeHHs aTMocdepH, IKUH Bilpi3HIETHCS MOXJIUBICTIO € PEKTUBHOTO
3aCTOCYBaHHS riOpUIHUX OOUYMCIIIOBAJIBHUX CUCTEM Ha 6a3i rpadiyHMX NpucKoploBadiB apxiTekTypu Nvidia CUDA i
6a3yeThCs Ha BUKOPUCTaHHI Moau@dikoBaHOro MeToay 14 neKoMIlo3ullii, o 103BoJisie 3MeHIUTH Ha 30%
BMKOPHCTaHHS OllepaTUBHOI IaM'siTi. BiockoHaneHo MmeToq napameTpruyHoi inenTudikanii GyHKLiN mxepesn
3a0pyJHEHHS B MOJeJIsIX aHOMaJIbHUX MIPOLIECiB 3a0pyiHEeHHs aTMocdepu Ha ocHOBi Mogiesi UNI-DEM 3
BpaxyBaHHSIM aHOMAJIbHUX IIPOLIECIB CAaMOOUMIIEHHS. BIOCKOHaIeHNI METO[I, Bilpi3HEThCS MiABUIIEHOIO
IIBUAKOII€I0 32 PaXyHOK BUKOPUCTAHHS pO3pO6JIEHUX NIPSIMOTO Ta ri6pUIHOTO NapaesbHUX METO/IiB BUPIIIEHHS

CJIAP Benukoi po3MipHOCTI Ta 103BOJIsIE CKOPOTUTU Yac MojientoBaHHs B 10-12 pasiB B NOPiBHSHHI 3 peai3aliieto



6e3 3acrocyBanHsl GPGPU. Po3po6seHo iHpopMaLiliHy TEXHOJIOTiI0 MOHITOPUHTY aHOMAaJIbHUX IIPOLIECIB
3a0pygHeHHs aTMocdepu XiIMIYHO-B3aEMOIIIOUMMU JOMILIKaMy, 110 6a3yeThCsl Ha NiOPUIHUX BUCOKOIIPOLYKTUBHUX
obuncoBanbHUX cucteMmax apxitekTypu Nvidia CUDA, Ta BiipisHsI€ThCSI i BUIIEHOI0 €(PEKTUBHICTIO U MEHIIMMU
BMMOTaMMU 10 ONlepaTUBHOI naM’siTi. [1j1s1 BUKOpUCTaHHSs iHpopMallii TeXHOJIOTii po3p0o6JIeHO TPOrpaMHO-anapaTHUN
KoMIuiekc “MoHiTopuHT”. IIporpaMmHO-anapaTHUI KOMILJIEKC CKJIaJIa€ThCsl 3 CEHCOPIB, CUCTEMU arperatii J1aHux,
crucTeMu 30epeskeHHs, reonIpocTopoBoi 6a3u ganux (bI), cucremu npencraBieHHs reopocTopoBoi iHpopmaliii,
CHCTEMHU Bi3yaJlizallii, CACTEMU KepPyBaHHsI, CACTEMU OpraHisalii 064ucseHb Ta 064MCIII0BaIbHOI iHPPaCTPYKTYyPU B
SIKOCTI $IKOi MOXXYTb OyTY BUKOPUCTaHI riopuagHUM Kiactep 3 rpadiyHUMU IPUCKOPIOBaYaMU, IEPCOHAIbHUI
CyIlepKOMITIOTep, TpanuLiiHMII KacTep abo rpin cepenosulie. Po3pobieny iHGopmMaliiiHy TEXHOJIOTI0 6YJI0
BHMKOPHUCTAHO /1J1s1 BUPillleHHs NPakTU4HUX 3a7a4 TOB “YkpekoTexiHBeCT” Ta B HaBYaJIbHOMY IIpOLieCi
HanioHanbHOro TexHiYHOro yHiBepcurery YKpainu “KuiBcbkuil nositexHiyHu iHCTUTYT iMeHi Irops Cikopcbkoro”.
2. In dissertation was developed information technology for monitoring of anomalous processes of atmosphere
pollution by the groups of chemically-interacting pollutants. Information technology is based on hybrid high
performance systems with Nvidia CUDA accelerators, and offers higher performance and less memory usage.
Software complex “Monitoring” was developed based on proposed information technology. Method of parallel
computing implementation of models that arise in the study of atmospheric pollution processes is developed. It
allows effective application of hybrid computing systems based on Nvidia CUDA graphics accelerators and is based
on the use of the modified D4 decomposition method, that uses 30% less random access memory. The method of
parametric identification of the sources of pollution functions in models of abnormal atmospheric pollution
processes based on the UNI-DEM model, taking into account abnormal self-cleaning processes, which is
distinguished by high speed due to the use of developed direct and hybrid parallel methods of solving large-scale
SLAE and allows shortening the simulation time in a 10- 12 times compared to the implementation without the use
of GPGPU. The information technology of monitoring the abnormal processes of atmospheric pollution by
chemically interacting impurities, based on Nvidia CUDA hybrid high performance computing systems, is
developed, and is characterized by increased efficiency and lower requirements to RAM. The proposed information
technology was used to solve practical problems of "Ukrekotekhinvest LLC" and in the educational process of the
National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute".
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