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1. YoockoHaneHHs CTPYKTYPH Ta MiJBUIIEHHS IPOLYKTUBHOCTI 6araToNpoLeCOPHUX CUCTEM i3 3aCTOCYBaHHIM

posnopinieHoi 06s1acTi 064rcaeHb

2. Development and research of efficiency of multiprocessor systems with an expanding area of computing

Pedepar:

1. Incepraniiiny po60Ty IPUCBSIY€HO BUKOHAHHIO aKTyaJIbHOTO HAyKOBO-TEXHIYHOTO 3aBAAHHS PO3BUTKY
TEOPETUYHUX i NPAKTUYHUX OCHOB CTBOPEHHSI BUCOKOIIPOJLYKTUBHUX 6araTornpoL,eCOPHUX OOUNCIIIOBAIbHUAX
CHCTEM 3 PO3IO[IiJIEHOI0 06J1aCTI0 004YKCIIeHb, [1I00yI0BaHNX Ha 06a3i BUKOPUCTaHHS Cy4acHUX QYHKIIOHATIbHUX
MOJYJIiB MaCOBOTO IIPOMUCJIOBOTO BUITYCKY, SIKi 3a0€3M1€4yI0Th PO3B'sI3yBaHHs 3371a4, KOTPE NoTpedye 3HaYHOi
KiJIBKOCTi IPOLIECOPHOTO0 Yacy. 3allpOIIOHOBAHO KOHLEMIIiI0 MOOYI0BY BUCOKOIIPOAYKTUBHOI 6araTonpoLecopHoi
671€11-KJIaCTEPHOI CUCTEMH 3 PO3IOLiTIEHOI0 06JIaCTIO 064MCIEHb HAa OCHOBI 3aCTOCYBaHHS Cy4aCHUX
KOMIIT'IOTEPHUX (PYHKIiOHATIBHUX MOZYJIiB MaCOBOTO IIPOMMCJIOBOTO BUITYyCKY. PO3p06I€EHO METO/, LOCIiIKEHHS
IIOKa3HMKIB IPONYKTUBHOCTI CTBOPEHOI 6araTornpoLecopHOi 00YMCII0BAIbHOI CUCTEMU 3 PO3NOIiIEHOI0 00JIACTIO
obunciieHb. PeanisoBaHO MOXJIMBICTb OL[iHIOBATH NPOAYKTUBHICTb TAKOI CUCTEMU Yepe3 ii mapameTpH, o O3BOJISIE

BCTAHOBUTH [J1s1 Hei JOLiJIbHICTD NiIO0PY YCTaTKyBaHHS. PO3p06J1€HO I [OCIiIPKeHO KOHIIEILIiI0 BIJIMBY 32C0O0iB



MepeKeBOro iHTepdeiicy Ha OKa3HUKU MTPOYKTUBHOCTI 6QaraToNpoL,eCOpPHOi CUCTEMHU 3 PO3MOiNIEHO0 00J1aCTIO
obuucieHs. [IpoaHanizoBaHO OCHOBHI peXXUMHU POOOTH MepesKeBoro iHTepdeiicy B TaKUX CUCTeMax i BUSBJIEHO iX
BILJIMB Ha YIOBIJIbHEHHS 004urcienb. Takuil MiAxin J03BOJMB OKPECIUTH LJISIXU 3HUKEHHS KoediljieHTa
YIIOBiJIbHEHHSI 064KCIIeHDb Y 6araToNpoleCOpHUX cucTeMax. JIociiKeHo TeOpeTUYHi 1 NPaKTUYHi aCIIEKTH
IIEPCIEKTUB 3aCTOCYBAHHS HOBITHIX KOMYHIKaLifHUX TEXHOJIOTiH y 6araTonpoLeCOPHUX KJIACTEPHUX CUCTEMAX 3
PO3I107iNeHo0 06J1aCTI0 06UKCIeHb. BUKOHAHO NOPIBHSJIbHUM aHali3 OLiHOK IIPOAYKTHMBHOCTI 6araTonpoLecopHoi
KJIACTEPHOI CUCTEMU IIPU 3aCTOCYBaHHI Pi3HOTO TUILY MEPEXKEBUX TEXHOJIOTIH, 110 JO3BOJIMIIO OPraHi3yBaTH ii
(PYHKLIOHYBaHHS HAa OCHOBI HOBITHIX JOCATHEHB Y Liil cpepi. Po3pobieHo i1 3anpoBaji)KeHO OCHOBHI KOMIIOHEHTHU
TEXHOJIOTiI NapajieJIbHOrO0 KOHCTPYIOBAHHS aJITOPUTMIB Ha OCHOBI YACJIOBO-aHAJIITMYHOTO Nigxony. [TokazaHo, mo
3aIpPOIIOHOBAHMI METOJ, epedayae HalbibIll BUCOKUI CTYIIiHb BEKTOPU3allii 00UKCIIeHb, 3yMOBIIIOE iX
MaKCHMMAaJIbHO NapajlesIbHy aJIFOPUTMIYHY (OPMY, JO3BOJISIE MiABULIUTH €KOHOMIUHICTb, TPOAYKTUBHICTD i
IWBUAKOiI0 064rcieHb. CTBOPEHO KOMILIEKC IIPUKJIAIHUX IPOTrpam Jijisl PO3B'sI3yBaHHS 3aja4 METaIypriiHOTo
BUPOOHUIITBA. 3alIpOIIOHOBAHO OCHOBHI IPUHIMIIN Bi3yasizallii JaHUX Ta KepyBaHHSI HUMH, CIIMPAIOYMCh Ha SIKi,
MOXKHa NOOYAYyBaTH a1€KBAaTHY KapTUHY AOCJiIKyBaHOTro gBUILA. KitouoBi c10Ba: napasesbHi 00UMCII0BaIbHI
CHUCTEMHU, OJIEIN ] -CUCTEMHU, TIEPCOHANIBHUI OOUUCIIOBAILHUI KJIACTEP, TOMOJOTis, €PEKTUBHICTD, YIIOBiIIbHEHHS
o6uKcieHb, 6araToBUMIpHI 3a1a4i, KOMyTaTopy, MepeskeBi aiaTepy, cucTemMa 30epeskeHHs JaHUX, CUCTEMU
nudepeH1iaJbHUX PiBHSHD.

2. The dissertation is devoted to solving actual scientific and technical problem of development of theoretical and
practical bases of creation of high-performance multiprocessor computing systems with distributed computing
field based on use of modern functional modules of mass industrial production, which ensure the solution of
problems requiring large amount of CPU time. The concept of research productivity indicators for a high-
performance multi-processor system with distributed calculation field has been proposed. The ability to evaluate
the effectiveness of a multiprocessor cluster system through its parameters, which allows to assess the
appropriateness of the selection of hardware of the developed system, has been implemented. The concept of
influence of the network interfaces on the performance characteristics of multiprocessor systems with a
distributed field of computing has been proposed and investigated. The basic operation modes of the network
interface in such systems were analyzed and their impact on the slowdown of the computation was determined.
This approach allowed to identify ways to reduce the deceleration rate calculations in multiprocessor systems.
Theoretical and practical aspects of the prospects for using modern communication technologies in multi-
processor cluster systems with distributed computing area have been investigated. A comparative analysis of the
performance of a multiprocessor cluster system evaluations using various types of network technologies was
fulfilled. The main components of the parallel design technology algorithms based on numerical and analytical
approach have been proposed and implemented. It is shown that the proposed approach assumes the highest
degree of calculations' vectorization, determines the maximum parallel algorithmic form and allows to increase the
efficiency, productivity and computing performance. A complex of applied programs for solving problems of
metallurgical production has been developed. The main principles of data visualization and management were
proposed, and basing on them, one can obtain an adequate picture of the phenomenon under investigation.
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