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2. Methods and tools for programmable dedicated processors architecture configuration

Pedepar:

1. lucepranis npucBsYeHa NUTAaHHIM IIPUCKOPEHHS Ta CIIPOIIEHHS MTPOLECY TPOEKTYBAHHS IPOTPaMOBaHUX
crienjiasizoBaHuX MPOLECOPIB HJISIXOM PO3POOKY i MPaKTUYHOTO BUKOPUCTAHHS METOJIiB Ta MPOrpaMHO-anapaTHUX
3aco6iB KOHQIrypyBaHHS ix apxiTeKTypu. Bnepie po3po6seHo KOHQIrypoBaHy Mozesb 6a30B0i apXiTEKTypU
npolecopa 3 MiATPUMKOIO Napasiesi3My Ha piBHI KOMaH], Ta OOIPYHTOBAaHO MO>KJIUBICTb CUHTE3Y Ha ii OCHOBI
crierfiasi3oBaHUX MPUCTPOIiB OOPOOKY JAHUX i3 3aJaHUMU TEXHIYHMMHU XapaKTePUCTUKAMU. 3aITPOTIOHOBAHO
CTPYKTYpPYy IPUCTPOIO BUKOHAHHSI YMOBHUX KOMaH] y 6a30Bill apXiTeKTypi [pouecopa, K1l 3a6e311e4rB BUKOHAHHS
aJITOPUTMIB 3 IPOLIEAYPOIO NIEpeadi KepyBaHHS Ta JJO3BOJIMB IIPUCKOPUTH iX BUKOHAHHS. PO3p06JI€HO METOx
KOHQIirypyBaHHs 6a30B0i apXiTeKTypyu Ha OCHOBI aHasli3y aJirOPUTMY OIIMCAHOTO MOBOIO BUCOKOI'O PiBHSI Ta BUGOPY
napaMeTpiB KOHQIrypyBaHHS, 110 4O3BOJIsIE allapaTHO BioOPa3sUTH aaropuTM poboTu nporpamu. Ilogansuioro
PO3BUTKY HaOYB iCHYI0UMI METO[, €(PEKTUBHOTO IIJIaHYBAHHS 3aBAaHTAXXEHHS MapajleJIbHUX BiTOK [IpOLecopa, KU
OyB pO3LIMPEHUI IJ1s1 ONTUMi3allii BAKOHAHHS iHCTPYKLii y po3po06JieHiil Moieli apXiTeKTypu Ipoliecopa Ha OCHOBI

PO3II0fiNeHOro pericTpoBoro ¢asy 3 ZMHAMIYHUM IPUHIUIIOM pO3MilleHHS JaHux Po3pobiieHo Ta JoCimKeHo



CUCTEMY IIPDOEKTYBAHHA Cl'IeLliaJ'IiBOBaHI/IX npouecopiB Ha OCHOBI AJITOPUTMY, OITNCaHOTO MOBOIO BUCOKOT'O piBHH.

2. The dissertation is dedicated to the programmable dedicated processors design process improvement by
developing and implementing methods and software /hardware tools for processor architecture configuration.
New model of basic specialized processor architecture with instruction level parallelism support is developed.
Capability to synthesize dedicated processors with given characteristics on the basis of the model is shown. The
structure of conditional instruction execution unit for the basic processor architecture is proposed. The unit
allows algorithms with control transfer execution with reduced run-time. The new method of basic architecture
configuration is developed. The method is based on high-level language defined algorithm analysis and
configuration parameters selection, which allows hardware algorithm implementation. The known method of
effective concurrent processor branches load planning is improved. It is expanded for the case of instruction
execution optimization in proposed model of processor architecture based on distributed register file with
dynamic date allocation. The computer-aided design system for dedicated processors synthesis on the basis of
high-level language defined algorithm is developed and examined. Variety of devices were implemented on it's
basis: discrete cosine transformation, median filtering, image format conversion and others. Advantages of
developed devices over known analogues in performance and hardware costs are shown.
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