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(vkp.)

Po3po0rneno TeopeTnyHi OCHOBM MOOYAOBM JBOpiBHEBOI MaTpuuHOi cTpykrypu Ha IJIIC,
KEpOBaHOIO OOMEXEHOI0 CXEMOIO NMOTOKY JaHuX. CTBOPEHO Ta AOCTIHKEHO MO/l IBOPIBHEBOT
MatpuuHoi cTpykrypu Ha [1JIIC, kepoBaHOIO OOMEKEHOIO CXEMOIO MOTOKY JaHuX. Po3pobieno
HOBY KOHIIEMIIIO TOOYIOBH  MPOOJIIEMHO-OPIEHTOBAHMX OOUYMCITIOBAdIB, peani3ailis KOTPHX
opieHTOBaHa Ha BHKopucTaHHs MHOXUHHU [IJIIC. Po3po0neHo HOBY METOAMKY CTBOpPEHHS
nBopiBHEBOI MaTpuyHOi cTpykTypu Ha IIJIIC, kepoBaHOIO OOMEKEHOIO CXEMOIO MOTOKY JaHUX.
B 3anmexHocTi Bl BUKOHYBaHOI 3aj1adi JBOpiBHeBa MmaTpuyHa cTpykrypa Ha IIJIIC moxe
CKJIaJIaTUCS 3 JEKUIBKOX COTEHb THCSU PEKOH(IrypOBaHUX JOTTUYHUX OJIOKIB, IO 00’ €THYIOTHCS
KOMYTAI[IHHOI0O MEPEKEI0 Ta YTBOPIOIOTH CIEIiali30BaHUM KOHBEEPHUN 0OuYMCIIoBa4, abo
CYNMEPCKAIIPHUA TIPOIECOP 3 MHOXKHHOKO CIEIIATI30BaHUX OOYHCITIOBAIBHUX OJIOKIB MIij
KEpIBHUIITBOM OOMEXKEHOI cXeMH MOTOKy maHux. Lli cmemiamizoBani 00YHMCIIOBaIbHI OJIOKH
MOXHa MMPOTpaMyBaTH Ha Oy/b-sIKi CKJIaH1 MaTeMaTHUYHI orepallii Ha BiIMIHY BiJl 0OMEKEHOTO
Habopy RISC-omnepartii, o MoXyTh BUKOHYBATHUCS (YHKITIOHATBHUMHU OJIOKAMH MPOIIECOPHOTO
aIpa 3 TPAAMIIHHOIO CYNEPCKAISIPHOIO apxiTekTyporo. s mporpamyBaHHS MaTpUYHOL
ctpyktypa Ha IIJIIC Tta 1i pekoHdiryparmii 3acTocoByeThbCs IeHTpajbHa IuIaTopma, IO
yopapisie, Ha OCHOBI cydacHoro crangaptHoro I[IK. Jlocmimkeni amapaTHi 3aco0u, IO
pealii3yloTh  OOMEXKEHY apXITeKTypy HOTOKY JaHUX B CYYaCHHUX CYNEpCKaIsPHUX
MIKpOIIpOIIECOpax Ta pPo3po0ieHO KoH(IrypariiHy O0i0Ji0TeKy OKpeMHX OOYHCITIOBAILHUX
MOJYJIiB 11l OOYKCIIIOBaYa i3 KOHBEEPHOIO apXITEKTYpOIO Ta Il MIKPOAPXITEKTYpH sapa i3
CYMEPCKAISIPHOIO apXiTeKTypor. MeToauky noOyJIoBH IBOPIBHEBOI MaTpUYHOI CTPYKTypU Ha
I[UIIC ampo0®oBaHO Ha MPUKIAAl PO3POOKHM MHOXHMHM OaraToKaHaJIbHUX 1 0araToCMyroBUX
uuppoBux KIX-binbTpiB, KOKEH 3 IKUX HATAIITOBYETHCS HA CBOIO BY3bKY CMYTY.

(poc.)
Pa3paboTaHbl TeopeTHYECKHE OCHOBBI TOCTPOCHHUS JBYMEPHON MAaTpPUYHON CTPYKTYphI Ha

IVIMC, ynpaBiasiemMOoll OTpaHMYEHHOM CXeMOM MOTOKa AaHHbIX. CO3JaHbl M HCCIEIOBaHBI
MOJENU ABYMEpPHOW MaTpuuHOU cTpykTypbl Ha IIJIMC, ynpaBisgeMoll orpaHMY4E€HHOW CXeMOMU
NOTOKA JaHHBIX. Pa3paboTaHa HOBass KOHLEMIUS MOCTPOCHHs MPOOIEMHO-OPUEHTHUPOBAHHBIX
BBIYMCIIUTENIEH, pealu3alus KOTOPBIX OPUEHTHpPOBAaHA Ha HcIoJib30BaHue MHoxkectBa ITJIMC.
PazpaboTaHna HOBasg MeTOJMKa CO3JaHMsA JBYMEpHON MmarpuyHoil cTpykrypel Ha I[IJIMC,
YIPABJIAEMON OTPaHUYCHHOM CXEMOM IOTOKA JaHHBIX. B 3aBUCHMOCTH OT BBINIOJIHAEMON 3a1a4U
nByMepHass MarpuuHas cTpykrypa Ha IIJIMC MOXeT COCTOSTh M3 HECKOJBKHX COTEH ThICSY
PEKOH(UTYPUPOBAHHBIX JIOTHYECKUX OJIOKOB, KOTOpbIE OOBEAMHSIOTCS KOMMYTAI[MOHHOIO
CEThI0O U CO3JAI0T CIECLUAIU3UPOBAHHBIM KOHBEUEPHBIN BBIYUCIUTENb, WIH CYINEPCKAISPHBIN
MPOIIECCOP ¢ MHOXECTBOM CIEHUAIM3UPOBAHHBIX BBIYMCIUTEIBHBIX OJIOKOB IO/ YIIpaBJIEHUEM
OTPaHUYEHHONW CXeMBbl MOTOKAa JaHHBIX. ODTH CHELUAIU3HPOBAHHBIE BBIYHCIUTENbHBIE OJOKU
MOYHO IIPOIrPAMMUPOBATh HA MATEMAaTUYECKUE ONEPALIMU IIPOU3BOJIBHON CIIOKHOCTH B OTJIMYHE
oT orpanudeHHoro Habopa RISC-omnepanuii, KOTOpble MOTYT BBIIOJHATHCS (PYHKIIMOHATIHHBIMU
OJ0KaMM TPOLIECCOPHOTO sipa C TPAAMLMOHHON CyNepcKalspHOW apxutekTypoud. Jns



IpOrpaMMHpOBaHUsl MarpuuHoi cTpykTypel Ha IIJIMC u e€ pexkoHpHUryprupoBaHHS
UCIIONIb3yeTCS LIEHTPAJU30BaHHAs YIpaBisiomas IulaTgopmMa, Ha OCHOBE COBPEMEHHOIO
craggaptHoro IIK. MccimenoBansl anmapaTHble CPEICTBA, KOTOPBIE PEAIM3YIOT OIPAHUYEHHYIO
apXUTEKTYpy IIOTOKAa JAaHHBIX B COBPEMEHHBIX CYINEPCKAISPHBIX MHUKPOIIPOLIECCOPAX U
pa3paboraHa KOH(PHUrypauHOHHAas OWMOTMOTEKAa OTIENBHBIX BBIUYUCIUTEIBHBIX MOJIYIEH Ui
BBIYUCIIUTEIS C KOHBEHMEPHOM apXUTEKTYPOU U JUII MUKPOAPXUTEKTYPHI A/1pa ¢ CyNEPCKAISIPHOU
apXUTEKTypoil. MeTonuKy HOCTpoeHHs [JBYMEpHOM MarpuuHoil cTpykrypsl Ha [IJIMC
anmpoOMpOBaHO Ha MpHUMEpe pa3pabOTKH MHOKECTBA MHOTOKAHAJIBHBIX M MHOTOTIOJIOCHBIX
uppoBeix KUX-hunbpTpoB, Kaxk bl 3 KOTOPBIX HACTPAUBAETCS HA CBOIO Y3KYIO IOJIOCY.

(anen.)

Developed theoretical foundations for creation of multilayered FPGA-based matrix structure
managed by restricted dataflow model. Created and investigated models of multilayered FPGA-
based matrix structure managed by restricted dataflow. Developed new concept of building
problem-oriented processor, implementation of which is based on using multiple FPGA.
Developed new methodology of creation of multilayered FPGA matrix managed by restricted
dataflow model. Depending on task which is needed to be executed, multilayered FPGA-based
matrix structure can contain hundreds of thousands reconfigurable logical elements
interconnected with a communication network and form specialized pipeline processor or
superscalar processor with multiple specialized computation elements managed by restricted
dataflow model. The specialized computation elements can be programmed on any complex
mathematical operations in a contrast to restricted number of RISC-operations that can be
executed by functional elements of processor core with traditional superscalar architecture.
Centralized management platform based on a standard PC is used for programming and
reconfigurations of FPGA-based matrix structure. Investigated hardware that implements
restricted dataflow model in modern superscalar microprocessors. Developed a configuration
library of computational modules for processor with pipeline architecture and for
microarchitecture of processor core with superscalar architecture. Methodology of creation of
multilayered FPGA matrix was tested on development of multichannel FIR-filters each of which
targets its own narrow channel.

4, HasaBHICT, OXOPOHHHMX JOKYMEHTIB Ha 00 €KTH MpaBa IHTEIEKTYaIbHO1 BJIACHOCTI (3as6Ka Ha
namenm, nameHm, c8i0OYMeE0 HA ABMOPCbKE NPABO).
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MOXYTh OyTH JepKaBHI Ta KOMEpILIHHI MiANPHEMCTBA 1 YCTAHOBM, fKi 3aliMarOThCS
pO3poOKOI0 00 BUKOPUCTAHHSAM BHCOKOMPOAYKTHMBHHMX CHEIiali30BaHUX OOYMCIIOBAIbHUX
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IcHyroui pe3yiabTaT BIPOBAIKECHHS.
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OTIMCY 3aCTOCYBaHb B MOTPIOHIN ramy3i, HampuKiIad, 3aaa4d nu(poBoi 0OpoOKH CUTHAIIIB.

Ha etami BuKoHaHHs KOMaH/IU JEKOIYIOThCS B CKOpoUeHUi Habip onepartiit (Ha RISC-onepariii),
Ha BUKOHAHHS SIKUX MMOTIEPETHBO KOHDIrYpYIOThCS 00UMCITIOBATBHI MOTYII.

Junamiune manyBaHHa BukoHaHHS RISC-omepaniii BimOyBaeThbcst BiAMOBIAHO 1O OOMEXEHOT
CXEMH MOTOKY JTAaHHX.
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	"Методи та засоби підвищення ефективності рішення задач на основі перестроюваних обчислювальних засобів на ПЛІС".

