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V. BizomocTi npo gucepraniio
MoBga guceprariii:
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Tema gucepranii:
1. MO,ILC]Ii Ta METOAU TECTOINIPUIAATHOI'O IIPOEKTYBAHHA KPDUTUYHNX CUCTEM JIOTiYHOT'O yr[paB]IiHHH Ha OCHOBI

KiHILIeBUX aBTOMATIB

2. Models and methods for the testable design of critical systems of logic control based on finite-state machines

Pedepar:

1. Inceprarnist npucBsiyeHa po3poblii Mofesieil Ta MeTO/iB aBTOMATHU30BaHOIO ITPOEKTYBaHHSI Ta [iarHOCTYBAaHHS
ABTOMAaTHUX CHUCTEM JIOTiYHOrO yrnpasiliHHA Ha [1JIIC 3 BUKOPHUCTAaHHSIM MOB OIKMCY anaparypu. 3allpolIOHOBaHO
pO3MNPEHHS BXigHOTro asndasiTy KiHLeBOro aBTOMATa LJISIXOM BBEIEHHS JOAATKOBOI'O CTOBIILS B TAGIUIIIO
IepexoiB-BUXO/IiB aBTOMAaTa Ta JOLATKOBOIO BXOJly B CXEMHY pea’lidallilo KEpyHdoro aBToMara. Y JOCKOHaJIEHO
IIpoLieypy NPOBEIeHHS AiarHOCTUYHOTO €KCIIEPUMEHTY 3 BUKOPUCTAHHSIM CHHXPOHI3YIOUMX IIOCJIiIOBHOCTE.
YIOCKOHa/IeHO MeTOAM NOOYAOBY allapaTHUX MPUCTPOIB [iaTHOCTYBaHHS, 110 Peali3yloTh CTPATEril0 00X04y BCiX
CTaHiB abo nyr rpada nepexoziB Kepy4oro aBTomaTa UISIXoM iMiTallii airopuTMy po6oTy ONepariiiHOro aBTOMary
B CUCTEMIi JIOT{YHOTO yIpaBiliHHs. Monu¢ikoBaHO METOAU PO3PaXyHKY TECTOIPUAATHOCTI KiHIIEBUX aBTOMATIB,
KEPOBAHOCTI, CIIOCTEPEXKYBAHOCTI Ta JOCSKHOCTI BEPLIMH (CTaHiB) y rpadax NepexomiB KEPyUnx aBTOMATIB.
3arporioHOBaHO HOBUM MiAXif, IPU aBTOMATM30BaHOMY IIPOEKTYBaHHI TECTONPUAATHUX KiHLIEBUX aBTOMATIB 3a

PaxyHOK [100y[10BY Mogesielt MoBamu onucy anapatypu (HDL-mopeneit) y sSIKUX JOJaTKOBI [IEpeX0oy peai3yoThCs



IIJISIXOM JOJIaBaHHSI YMOBHUX OIIE€PATOPIB Y ONKC (PYHKLiN IEPEXOIiB i aBBTOMATHOTO MA6JI0HY MOBOIO OIUCY
anapartypu VHDL. Po3po6seHi HDL-onucy MOAeo0ThCsl Ta CUHTE3YI0ThCS iIHCTPYMEHTAIbHUMU 32C00aMU CUCTEM
aBTOMAaTHU30BAHOTO MTPOEKTYBAaHHS LU(PPOBUX IPUCTPOIB HA TeXHOJOTuHiN natdopmi ITJIIC. Po3pobieHi
IIPOLIEAYPH PO3PAXYHKY TECTOIPUIATHOCTI KiHIIEBUX KEPYIOUUX aBTOMATIB JO3BOJIWJIA ONITUMI3yBaTU CTBOPEHHS
IOATKOBUX ITIEPEXOMIB B MOZIEJISIX aBTOMATIB 32 paxyHOK O0YMCIIeHHS OL[iHOK 110 KBaliHy CHHTE30BaHMX MOesei
aBToMariB. Po3po6sieHO IporpaMHuil MOAyJIb 3 BidyaJIbHUM iHTepdeiicoM 1715l BBeJleHHs rpada nepexoiis
KEPYIOUOro aBTOMara Ta aBTOMaTU30BaHOi 1100y 10BY TecTonpuaaTtHux HDL-Mopesneit aBromaTiB y Gopmi
aBTOMATHOTO IIa6JIOHY Y CUHTE30BaHil NiIMHOXKUHI MOBU onucy anapatypyu VHDL. Pe3ynbTaTel, HOJy4€HHBIE B
XOJle UCCJIeJOBAHNH, SIBJIIIOTCS JOCTOBEPHBIMHU, YTO MTOATBEPKIAETCS TPOBEAEHHBIMU SKCIIEPUMEHTAMU I10

IIPOBEPKE MMPENJIATAEMbIX MO,H,QJICI/UI U METO0OB MOHUTOPWHI'A U YIIPpABJIEHUS CUCTEMaAMU ra3ocHaOXeHUs.

2. The PhD thesis is devoted to the development of models and methods of computer-aided design and diagnosis
of automaton logic control systems on FPGA using hardware description languages. The extension of the input
alphabet of the finite state machine is proposed by introducing an additional column in the table of transitions-
outputs of the automaton and an additional input to the circuit implementation of the control automaton. The
procedures for performing a diagnostic experiment are improved through the use of synchronization sequences.
The methods for developing hardware diagnostics devices have been improved; they implement a strategy for
bypassing all the states or arcs of the transition graph of a control automaton by simulating the algorithm of an
operational automaton in a logical control system. The methods for calculating the testability of finite state
machine, controllability, observability and the reachability of nodes (states) of a transition graph of control
automata have been improved. A new approach to computer-aided design of testable finite state machines has
been proposed, based on the use of hardware description languages for describing models (HDL models), in which
additional transitions are implemented by adding conditional statements to the VHDL description of transition
functions and automaton pattern. The developed HDL descriptions are simulated and synthesized by computer-
aided design tools based on the FPGA technology platform. The developed procedures for calculating the
testability of the control automaton made it possible to optimize of entering additional transitions in automaton
models through calculating the Quine estimate of the synthesized automaton models. A software module has been
developed; it has visual interface for creating the transition graph of the control automaton and automating the
construction of testable HDL models of automata in the form of automaton pattern in a synthesized subset of the
VHDL language. The results obtained in the course of the research are reliable, which is confirmed by the
experiments carried out to verify the proposed models and methods for monitoring and controlling gas supply
systems.
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