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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOpHK: 27.35.35

Tema gucepranii:
1. MogenioBaHHS TudpakiiiHUX NPOLECiB HA OCHOBI METO/IiB JUCKPETHUX OCOOJIMBOCTEN MTPU OOMEXKEHUX

004MCIII0OBAIbBHUX PECYPCaX.

2. Diffraction process modeling based on methods of discrete singularities when computational resources are
limited.

Pedepar:

1. Y po6oTi BupillyeTbcs akTyaabHa 3a7a4a IOeQHAHHS B MOJIEJIIOBaHHI JU(PaKLiiHUX TPOLIECIB HAa IEPCOHAIBHUX
komm'orepax (I1K) metomamu guckpetHux ocobausocteii (MJIO) posnapasnesneHHs: 0641CIeHb Ha IPOLECOPHI siipa
3 BUKOPUCTaHHSIM JOIaTKOBUX OOYMCIIIOBAJIbHUX IIOTY>KHOCTEH, IPUXOBAaHUX B apxiTekTypi cyyacHux ITK.
Po3po6sieHO TalliHroBUl apasneabHUN 06YMCIIoBaIbHUM MeToh, 2D MozenioBaHHs nudpakiiii e1eKTpOMarHiTHUX
XBUJIb Ha IIPOBiAHMX €KpaHax, OCHOBAaHUI Ha MeTOJi AUCKPEeTHUX CTPpyMiB (MIC), SK1i1 BUKOPUCTOBYE 3€PHUCTICTD
004KCIIeHb, ICTOTHO 3MEHINYI0YM Yyac AudpakLiitHuX po3paxyHKiB. Takok MJIC pO3BHHYTO B HAIIPSIMKY
BeKTOopu3allii o6urcyieHb. [loeqHaHHS PO3pO6IEHUX METOMIB 1a€ MOKJIUBICTh IPUCKOPUTH BUKOHAHHS
KOMITIOTEPHOT0 MOJIe/I0BaHHS AU pakuiiHux npouecis Ha [1K, npundaHux B OCTaHHE ISITUIITTS, HE MEHIIIE HDK y
8 pasiB, Ha-TIpUKJIa[, Py BUKOPUCTaHHI Oibiie, HiX 600 nuckpeTHUX 0cobauBocTeil Ha 20 IPOBigHUX eKpaHax. B

pOo60Ti maHO mAabJIOH i MeTOY CTBOPEHHS TAWIIHTOBUX MapayIe/IbHUX i BEKTOPU30BAHHUX O0YMCITIOBAJIBHUX



METOIiB Ha OCHOBI Tpaguuinamux MJ1O. [l CripoleHHs IPOrpaMHoOi peastisalii TaKux METOIB 3aJIy4€HO
TEXHOJIOTiI0 BUCOKOPiBHEBOTO IporpamyBaHHsl OpenMP. Po3po6ieHO MeTOo[, KOHTPOJIIO BUTPAT €JIeKTPUYHOI

€Heprii IpM BUKOPUCTAHHI CTBOPEHUX Y AUCEPTALLil MOJEIOI0YUX IIPOTPAMHUX CUCTEM.

2. The thesis solves the problem that is essential for diffraction processes modeling using PCs. The above modeling
is performed with the discrete singularity methods (DSM), implemented using both a multi-core processor
features, which allow concurrent computations, and additional computing possibilities hidden in the architecture
of modern PCs. To this end, we have developed a parallel computing method, which is tiling based and significantly
reduces the calculation time in 2D modeling of diffraction of electromagnetic waves on the conductive screens.
This new method is based on the known method of discrete currents (DCM) that uses computational granularity.
In addition, the DCM itself has been further developed in the direction of vectorization of computing. The whole
combination makes it possible to speed up at least 8 times the computer simulation of diffraction processes using
PCs acquired during last five years. As example, such results were achieved for diffraction on 20 screens with more
than 600 discrete singularities. The paper presents a pattern and technique for deriving tiling based parallel
computing methods as well as vectorized ones from other traditional methods of discrete singularities. To simplify
the software implementation of such methods, the high level programming system OpenMP was involved. Also a
method was developed for monitoring the electric energy consumption by the modeling software systems
presented in the thesis.
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