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Pedepar:

1. MeTta pucepTauiiiHOro AOCIIKEHHS - CYTTEBE 3MEHIIEHHS 4acy [IPOEKTYBaHHS OOYMCIIIOBAJIbHUX APXITEKTYP i
NiABUILEHHS SIKOCTi LUPPOBUX BUPOOIB LIJIIXOM MYJIbTIBEPCHOT'O CUHTE3Yy CTPYKTYPH LIM(POBOro BUPOOY Ha OCHOBI
3apanoi cneundikatii B cepepopumi SystemC (C++) i aBToMaTrnyHOMY Mif60pi QYHKIIOHATIBHAX KOMIIOHEHTIB 32
PaxyHOK I1apajieJIbHOrO CUHTe3y i Bepuddikallii apxiTeKTypHUX pillleHb CUCTEMHOTO PiBHS BiiTIOBiAHO 10
3aIpOIIOHOBaHOI MeTpuKu. OCHOBHI pe3ysbTaTy: 1) Briepiie 3aniporioHOBaHO METOM, CUHTe3y iHTepdeCcHUX
CTPYKTYp i IPOTOKOJIiB BUKOHAHHS TpaH3aklill RT-piBH4 Ha ocHOBI aHanizy crnenudikauii SoC-apxiTekTypu
CHACTEMHOTO PiBH4, SIKAI XapaKT€PU3y€eThCSl BAKOPUCTAHHSIM JIBOOIYHOI cTaHAapTHOI IuHK Wishbone o6Miny
IAaHUMU MK (PYHKIIOHAJIbHUMU MOZYJISIMH, 1O J03BOJISI€ 3[ilICHIOBATU MYJIbTUBEPCHE CTBOPEHHSI KOMIIOHEHTIB
1M(ppoBUX CUCTEM Ha KpUCTajax. 2) Briepie 3anpornoHoBaHo meTof cuHTesy RTL-mopeneit pyHKIioHaNIbHOCTEH,
SIKMI XapaKTepU3YyeTbCs OOHO3HAYHUM NepeTBopeHHIM C++ i SystemC-onuciB 11ppoBUX 6JIOKIB CUCTEMHOTO
PiBHS B aJITOPUTMU | CTPYKTYPU JaHUX aBTOMATHOI Mogesi Mypa, 3a1aH0i CUHTE30BaHOIO ITiZMHOKXMHOIO MOBHUX

KOHCTPYKLi# VHDL, mo nae MOXJIMBICTb iCTOTHO 3MEHIIMTH 4aC BUKOHAHHS MIPOLIECiB IIPOEKTYBAHHS, TECTYBaHHS i



Bepudikaii. 3) YI0CKOHaIEHO CTPYKTYPHU JAHUX AJIs1 ONUACY (PYHKLIOHAJIbHUX [TPUMITUBIB CUCTEMHOTO PiBHS, SKi
BiZIPi3HSIOTHCS Opi€HTAali€l0 Ha BUKOPUCTAHHS CEMAaHTUYHUX i CHHTaKCUYHUX KOHCTPYKLiN MoBU C ++ i SystemC,
1110 [103BOJISI€ 3/1i/ICHIOBATH NapaylesIbHUI CUHTE3 i Bepu@iKallilo apXiTeKTypHUX pillleHb. 4) Y0CKOHAJIEHO METO[
MyJIbTUBEPCHOTO CUHTE3Y KEPYIOUMX 1 OlepaliiiHUX aBTOMATIB, OPi€HTOBAaHMX Ha apXiTEKTYPHI PilleHHS B METPUL,
IIO BiJIPi3HSIETHCS MiHIMAJIbHMM 4aCOM BUKOHAHHS (YHKIIOHAJIILHOCTI 32 PaXYHOK pO3lapaesloBaHHs oNepauin

rpu oOMesKeHHi Ha arapaTHi BUTpaTH.

2. The goal of the investigation is significantly reducing the time for designing computing architectures and
improving the quality of digital products by way of multiversion synthesis of a digital product structure based on a
specified specification in SystemC (C++) environment, and automatically selecting functional components through
the parallel synthesis and verification of architectural solutions of the system level in accordance with the
proposed metric. Main results are the following: 1) a new method for synthesizing interface structures and RT-level
transaction protocols is proposed; it is based on the analysis of the SoC system-level architecture specification,
which is characterized by using a two-sided standard Wishbone data bus between functional modules, which
allows the multiversion creating components of a digital system-on-chip; 2) a new method for synthesizing RTL-
models of functionalities is proposed that is characterized by one-valued transformation of C++ and SystemC-
descriptions of digital blocks of the system level into algorithms and data structures of the Moore automaton
model defined by a synthesized subset of VHDL descriptions, which makes it possible to significantly reduce the
time of designing, testing and verification; 3) data structures for the description of functional primitives of the
system level have been improved, which differ using semantic and syntactic constructions of C++ and SystemC,
which allows performing parallel synthesis and verification of architectural solutions; 4) a method of multiversion
synthesis of control and operational automata focused on architectural solutions in the metric is improved, which
is characterized by a minimum time for operating a functionality through parallel executing the operations with a

limitation on hardware costs
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