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2. Investigation the ways of improving the productivity of cluster systems using video adapters

Pedepar:

1. Y nuceprauiiiHiil pob0Ti 3aIIpONIOHOBAHO METOJ, MiIBUILIIEHHS IPOAYKTUBHOCTI Ta PalliOHaJIbBHOTO BUKOPUCTaHHS
pecypciB KJIaCTEpHUX CUCTEM i3 BUKOPUCTAaHHSIM BifeoananTtepis AJ1s1 BUKOHAHHS 004MCIIEHb 3arajlbHOTO
IIpM3HAYEHHs Ta peasizallilo 1Iboro MeTOoy IIpU 1o6ynoBi a60 MOJepHi3allii KjacTepHux cucteM. [lokazaHo
IOLiIBbHICTh BUKOPUCTAHHS BifjeoananTtepis sk criBrnpouecopiB CPU a5 BUKOHaHHS 00YMCTIEHb 3aTajIbHOTO
npusHadeHHs (TexHosorig GPGPU), a Tako>k BUKOPUCTaHHS IPOrpaMHo-anapartHoi maat@gopmu CUDA ta
BigeoananTtepis 3 apxiTekTypoio NVIDIA Fremi. 3 BukopucraHHsaM MareMatnudHoro anaparty CAA-M I'mymkoBa
cTBOpeHOo popMasli3oBaHi METONIMKY Ta MapaMeTPUYHi CXeMU aJIrTOPUTMIB, BAKOHAHO €KBiBaJIeHTHi TpaHcpopMmaliii
CTBOPEHUX NTApaMETPUYHUX CXEM NPOEKTYBaHHS NapajesIbHMX 3aCTOCYBaHb [1JIs1 BY3JliB KJIACTEPHUX cucTeM (SMP-
apxiTekTypa) Ta kjnactepHux cucreM(MPP-apxiTtekTypa) 3 Bifeoagantepamu. EKcriepuMeHTaIbHUM MITISIXOM

HiATBEPAKEHO Ta OOIPYHTOBAHO MacUITabyBaHHS PeCYPCiB 32 paxyHOK BUKOPUCTAHHS KiJIbKOX BiJleoasanTepis B



OJIHOMY BY3JIi KJIACTEPHUX CHUCTEM.

2. The dissertation proposes a method of increasing productivity and efficient use of cluster systems using video
cards to perform a calculation of wide application and implementation of this method in the construction or
upgrading of cluster systems. Feasibility of using a video adapter as a CPU coprocessor to perform calculations of
general purpose (technology GPGPU) is shown also illustrates the use of hardware-software platform CUDA and
video adapters of NVIDIA company. V.M. Glushkov's mathematical apparatus of modified systems of algorithmic
algebras is applied to create the formalized scheme of parametric algorithms. The equivalent transformation of
developed formalized parametric schemes design of parallel applications made for node of cluster systems (SMP-
architecture) and cluster systems (MPP-architecture) with a video adapter. Scalability of resources is confirmed by
experiment and is shown through the use of multiple adapters with simultaneous use of hardware-software
platform CUDA and technology OpenMP in a single node cluster system.
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