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AHHoTauma. PaccMaTpuBaioTcA npobneMbl obecrneyeHMs KauecTBa NPOEKTHbIX peLLeHuit
MpU BbICOKOYPOBHEBOM CUHTe3e cBepxbonblunx MHTerpanbHbix cxem (CBUC). MoKkasaHo,
YTO MCNOJSIb30BaHWe MMMepaTUBHOM Moenu BblYMCIIEHUI U COOTBETCTBYIOLLMX A3bIKOB
B COBpEMeHHbIX NoAxoaax He obecrneynBaeT 3gPeKTVBHOIO pacnapaniesiMBaHnA anropuTMoB
1 nepeHocuMocTU. 31o obycnoeneHo cneundmrkon CBNC, KoTopaa no cyLLecTBy npeactaBnseT
cobot cxeMy naparnsensHon 06paboTkM MHPOPMALMOHHBIX NOTOKOB. MNpeacTaBneH opuUrMHasbHbIN
MeToZ CMHTe3a, 6asupytoLminca Ha GyHKLMOHaNbHO-NOTOKOBOKM NapagurMe napasnfiesnbHbIX
BbIYMCIIEHWIA, NMO3BONAIOLLNIA 06eCneUnTb apXUTEKTYPHYI0 HE3ABUCUMOCTb U MaKCUMaSIbHbI
OXBaT BapUaHTOB peanusaumn. U3noeH MapLupyT npoekTrposaHua CBUC npu ¢pyHKUMOHaNEHO-
NOTOKOBOM Nopaxoe. [11A MapLupyTa BbigenieHa 3a4a4a oL,eHKM TpebyeMblx annapaTHbIX pecypcoB
n npoussoauTensHoct CBUC-npoeKTa Ha paHHUX 3Tanax NpoeKTMpoBaHuA. [peanoeH MeToq
oueHKM pecypcoB B npouecce OlM-cuHTe3a. B ocHoBY MeToaa MOfOMEHO UCMOIb30BaHUe
gononHutensHoro Meta-cnos HDL-rpada, npy 3toM, ¢ y4eToM nonuMopdumsMa peLleHus
3a[1a4M OLLEeHKM PecypcoB, B HOBOM MeTOAE NpeaJI0rKeHO UCMOSIb30BaTb TEXHOMOM MW MaLLMHHOMO
06y4eHus. MoKaszaHo, YTO NPUMEHEHWE 03HAYeHHOro MeTo[a B NPOLLECC CMHTe3a NO3BONAET
obecneynTb MaKCUManbHO TOYHYIO OLLEHKY pecypcoB. 3TO BO3MOXKHO, NockonbKy HDL-rpad
npeacTaBnAeT coboi TUNMM3UPOBAHHBIN U CTPYKTYPUPOBAHHBIN B COOTBETCTBUM C GYHKLMOHANBHO-
MOTOKOBOM MOENblo MapasiesibHbIX BbIYUCIEHWI Fpad NOTOKa AaHHbIX, @ MaLLMHHOE 06yYeHme
No3B0JIAeT MaKCUMarnbHO 3GPEKTUBHO MOJy4aTh peLleHne 3a4a4n OnTUMasbHOro Bbibopa
TpebyeMblx pecypcoB. BbiaeneHbl Kiacckl pecypcos, 48 KoTopbix TpebyeTtca oueHKa. OTobpaHbl
napameTpbl 417 NOCTPOEHUA MOLENM OLLEHKM pecypcoB. BeinonHeHa nporpaMMHan peanusaumsa
W CpaBHeHWe npeasIoKeHHOro MeTofa OLEeHKU pecypcoB Ha OCHOBE Mofefen NIMHeUHON
perpeccum, HEMPOHHBIX CETeW U MPaAMEeHTHOO BYCTUHIa C M3BeCTHbIMM Noaxonamu. MNokasaHo,
YTO NPU UCMOSIb30BAHWUM TEXHONOMMM PYHKLIMOHANBHO-MOTOKOBOIO CMHTE3a NpY NMPUMEHEHUU
NPeLIoKeHHOr0 MeToAa AJ1A OLLeHKU TpebyeMbIX pecypcoB U NPOM3BOOUTENILHOCTU JOCTUMAeTCA
yBenM4eHme TO4YHOCTU OLLEHKWN Ha BbICOKOYPOBHEBOM 3Tarle.
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Abstract. The problems of high-level synthesis of very large integrated circuits (VLSI) are
considered. The review of the subject area shows that the use of the imperative model and
corresponding programming languages does not provide efficient parallelization of algorithms
and the possibility of efficient parallelization of programs. This leads to the impossibility of
providing the required technical characteristics. This is due to the specifics of VLSI, which is
essentially a scheme of parallel processing of information flows. An original VLSI synthesis
method is presented. The method based on the functional-streaming paradigm of parallel
computing. This method allows ensuring architectural independence and maximum coverage
of implementation options. The route map of VLSI functional-flow method is outlined. The
problem of estimating the requested hardware resources and clock frequency, necessary for
solving, is formulated. This problem must be solved at the early stages of design. A method for
estimating resources in the process of functional-flow synthesis is proposed. The method is
based on the use of an additional meta-layer (HDL-graph). Taking into account the polymorphism
of the solution of the resource estimation problem, it is proposed to use machine learning
technologies in the new method. It is shown that the application of the indicated method in the
synthesis process makes it possible to provide the most accurate assessment of resources. This
is possible, because the HDL graph is a data flow graph typed and structured in accordance with
the functional-flow model of parallel computing. Machine learning allows to most effectively
obtain a solution to the problem of optimal selection of the required resources. The classes of
resources for which an assessment is required are highlighted. Selected parameters for building
a resource assessment model. The software implementation and comparison of the proposed
resource estimation method based on linear regression models, neural networks and gradient
boosting with known approaches is performed. It is shown that when using the technology
of functional-flow synthesis when applying the proposed method for estimating the required
resources and performance, an increase in the accuracy of the estimate at the high-level stage.
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BeegeHue CTalIbHBIX CUCTEM. HeCOMHEHHBIMU MUPOBBIMHU
TUAepaMu, TpeIaraloNIMMy MO100HbBIE TTO-

€XHOJIOTUH BBICOKOYPOBHEBOTO CHH- XOJIBI, ABIAIOTCS KomnaHuu Mentor Graphics,
TTe3a CBepXOOoNbIINX UHTETpadbHBIX cxeM Intel m Xilinx. OgHako B M3BECTHBIX METOAAX
(CBUC) mmpoKo UCIIONB3YIOTCS IIPH CO3-  BBICOKOYPOBHEBOTO CHHTE3a UCIIOIB3YETCSI OITH-
JAHUU CJIOKHO-(DYHKIMOHAJIBHBIX OJHOKPU- CaHHE UCXOOHBIX aJITOPUTMOB HA MMIIEPATHBHBIX
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