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The article made of the efficiency of the delta - transformation in the transition from a continuous description of
systems of differential equations to discrete form by the example of the different units of the second-order model. The
short description the delta-operator is given and ways of equivalent transition from transfer functions in z- and s- form
to transfer functions in the delta-form are described. Generalized model of a dynamical system n-th order, described
Delta-operator, is realized by method of joint integration. For an assessment the delta-systems in time and frequency
domain was used the environment of model design of NI LabVIEW, which has implemented a number of models of
transfer functions in the various forms of representation. The simulation results are presented graphically. It is shown
that application the delta-transformation and joint integration at calculations with the fixed point allows to raise degree
of equivalence of digital and continuous systems.
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[TpoBenen cpaBHUTENBHEIN aHAMN3 cHcTeM BhIcokoypoBHero cuaTe3a(HLS) LegUp, Impulse C u Aprokoq HDL.
HLS-cucTeMsl cpaBHUBAIUCH 10 (YHKIIMOHAIBHBIM BO3MOXKHOCTSIM, IPOCTOTE OCBOCHHMS, YIOOCTBY UCIIOJIB30BAHUS U
TI0 PSITY KOJIMYECTBEHHBIX XapaKTePUCTHK CHHTE3NPOBAHHBIX MU MOIYJIeH. AHAIIN3 CHHTE3HPOBAHHBIX MOJTYIIEH Ipo-
BOJMJICS 1O CIIEAYIOIIUM KPUTEPHUSAM: KOJIMYECTBO U3PACXOIOBAHHBIX JIOTHUYECKUX BEHTHJICH, YMHOXKHUTENIEH U SUeeK
TIaMsITH, MaKCHMAaJIEHO BO3MOXHAs pabodast TAKTOBAst 9aCTOTa, IIPOM3BOUTEIHLHOCTD U SHEPTONOTPEOIeHHE CHHTE3 -
POBaHHBIX UMM TECTOBBIX MOJyJeH Bbrunciaenus muknundeckoro koga (CRC), BII® (FFT) u kpunroanroputma AES.
HccnenoBanne mokasaso, 4TO Ha JaHHBIH MOMEHT BpeMeHH OoTKpbIThie HLS-cuctemsl, Takne xak LegUp, criocoOHBI
KOHKYpPHPOBATh C IIMPOKO W3BECTHBIMU KOMMepUecKuMH, Hampumep Impulse C, ecian ¥ He B IPOU3BOIUTEILHOCTH
TeHepHPYEMBIX MOMYIICH, TO, KaK MUHUMYM, B YI00CTBE HUCIIOIB30BaHMS U TIPOCTOTE OCBOCHMUS, HO HA CETONHSIIHIN
JICHb HU OJ[HA U3 POTECTHPOBAHHBIX CHCTEM HE CIIOCOOHA COCTABUTh KOHKYPEHIHUIO onucaHHbiM Ha HDL cxemam mo
TIPON3BOAUTENEHOCTH.
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This paper contains a comparative analysis of three high level synthesis systems(HLSs): LegUp, Impulse C and
Autocode HDL. Those systems were compared by their functionality, operability, simplicity of mastering and number of
hardware metrics of units, synthesized by this HLSs. We used set of metrics that include: number of logic elements(LE),
number of memory bits used (bits), number of used multipliers(muls), maximum unit clock frequency(max freq),
thermal power dissipation and unit performance for CRC, FFT and AES computing units. Our research showed that
state-of-the-art open source HLSs like LegUp capable of competing with commercial like Impulse C and Autocode
HDL. We established that open Source HLSs like Legup couldn’t be a concurrents to commercical HLSs in performance
aspect, but they can be more user-friendly. But potential users of LegUp should know that this HLSs only available
on Linux. We also ascertained that all tested HLSs couldn’t be a performance competitors to HDL-based schematics.
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