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1. Iemuenko O.1. BexTopHo-s0riyHi Mogesni undpoBuX cxeM [Jis CUMYJIL|i Ta Bidyasisauii. — KBamidikaniiina
HayKoBa Ipalsl Ha IpaBax pykonucy. Jluceprallis Ha 3000yTTs CTyIIeHs oKTopa ¢inocodii 3a crenianpHicTio 123
Komm'totepHa imkeHepist — XapKiBCbKUI HalliOHAJIbHUI YHIBEPCUTET PaflioeIeKTPOHIKM, MiHICTEPCTBO OCBITH i
Hayku YKpainu, XapkiB, 2026. [lucepraris IprucBsiueHa po3B'sI3Ky HayKOBO-TIPAaKTUYHO] 3a/1a4i 110710 eKOHOMIYHUX
BEKTOPHO-JIOTIYHUX O0YKCIIEHb, OPiEHTOBAHUX Ha O6€3IpOoLeCOPHY 06pPOOKY Yy Mam'siTi (in-memory), 1110 3aCHOBaHi
Ha TPaH3aKLisIX YUTAHHS-3alIMCy HaJ, PO3YMHUMU CTPYKTYPaMU JAHUX, SIKUMU BUCTYIAIOTh JIOTIYHI BEKTOPH,
TabuLi icTUHHOCTI Ta MaTpuli. MeTa JOCiIKeHHs — 3HUKEHHS YaCOBUX Ta eHepreTUYHux Butpar fault/good-
value as address simulation uudpoBUX cxeM 32 paxyHOK Ha/IJINIIKOBOCTI BEKTOPHO-JIOTIYHUX MOJesel ix
eJleMeHTiB. 3aaui focuigkeHHs: 1. AHami3 cTaHy Ipo6JieMu Ta aKTyaJIbHUX TEXHOJIOTIN IIPOrPeCUBHOIO
KOPITyCYyBaHHS iHTErpajIbHUX MIKPOCXEM, MOJEIOBAHHS HECIIPABHOCTEN LIM(PPOBUX CUCTEM Ta iX KOMIIOHEHTIB. 2.
BIoCKOHaeHHS! pO3yMHUX CTPYKTYP JAHMX BEKTOPHOI JIOTIKY, 110 3MEHIIYIOTh 00YMCIIIOBAJIbHY CKJIAHICTD
anroputMis fault/good-value as address simulation 3a paxyHOK eKCIIOHEHIIialIbHOI HaAMIpHOCTI Mozesei



€JIEMEHTIB JIOTIYHUX cXeM. 3. Po3po6Ka apXiTeKTypu J1s1 MOLEI0OBAHHS CXEMU Ta PEHIIEPUHTY IIPOLECiB
cHHXpOHi3anii BekropHo-soriunoro modeling for fault /good-value as address simulation, mo micTuTs 1o6ynoBy
MogeJii 06'eKTa y am'siTi KOMIT'I0Tepa Ta 03BOJIS€ BidyalbHO CYyNIPOBOIKyBaTU pouec modeling for simulation
udpoBoi cxemu. 4. Po3pobka BEKTOPHO-JI0TiYHUX MexaHi3miB modeling for fault /good-value as address
simulation 3 yiHIHOIO aITOPUTMIYHOIO CKJIAJHICTIO. 5. [IporpaMHa peanisallis pO3yMHUX CTPYKTYP JaHUX,
anropuTMiB Ta MexaHizmis fault /good-value as address simulation, CMUHXpOHHUI PEHIEPYHT BCiX KOMIIOHEHTIB
IIpoLieCy CUMYJISILii Ha BIKHO MOHITOPY 3 METOIO Bi3yaJIbHOTO CYIIPOBOMXYBaHHs npouecy modeling for simulation
uupoBoi cxeMy, ix Bepudikauisg Ha 6i6ioTeni crennoBUx cxeM ISCAS Ta iMIyieMeHTallist 0 XMapHOTO CepBicy
MOSI-HDL. HaykoBa HOBU3HA JOCIiIKEHHS [IpeJiCTaBleHa BEKTOPHO-JIOTIYHUMU MOJEeJISIMU eJIEMEeHTIiB 11 POBOI
cxemu, MexaHizmamu good-value simulation test set as address ta fault as address simulation nugpoBoi cxemu i
fault as address simulation BxinmHOro Ha6OPy, BUKOPUCTOBYIOUM KBaIPAaTUUYHY MATPULI0 CUMYJILii. [IpakTryHe
3HQYEHHS T0JIrae y LBUAKOMY PO3BUTKY EKOHOMIYHO €()EKTUBHMX MEXaHI3MiB Ta TEXHOJIOTIN IJI1 MOZLEJIIOBAaHHS
Ta CUMYJIALIi B TaM'sITi 3aBIISKY iHTEJIEKTyaJJbHOMY PEHJIEPUHIY Ta iepapxidHill CMUHXPOHI3allil BCixX NpoLeciB
MOJIEJIIOBAHHS Ta CUMYJIALIL IPOEKTY. BUXiz, 3alIpOIIOHOBAHMX MEXaHI3MIB MOJI€/IIOBAaHHS Ha EDA-prHOK
nepeznbadae BukopuctanHs crangapry IEEE 1500 SECT njis nepeBipku GyHKLIOHAIBHOCTI Ta cTPyKTypu SoC Ha
piBHsx [P-ampa, reiity, RTL Ta cuctemu 1@ posoro onucy npoekty. O6'eKT JoCliIKeHHs — BeKTOPHO-JIOT{YHUM in-
memory KOMII'IOTHHT [J15 BUPIilIEHHS 3a7a4 MOJEII0OBaHHS IU(PPOBUX CUCTEM. [IpeMeT TOCTiIKEHHS — BEKTOPHO-
JIOriyHe MOJIeJIIOBaHHS HECIIPABHOCTEH, SIK agpec, 01s Bepu@ikauii nudposux cxem. HaykoBa HOBM3HA pe3yJIbTaTiB
mocinkeHs: 1. YIOCKOHAZIEHO PO3yMHi CTPYKTYPH JIAHUX, SIKi OpPiEHTOBaHi Ha 6e31IPOLeCOPHUI BEKTOPHO-JIOTIYHUN
modeling for fault/good-value as address simulation 3a fonomorozo read-write TpaH3aKLiii, 1110 JO3BOJIUIIO
3MEHUIUTU OO0UYMCIIIOBAJIbHY CKJIQIHICTh aJIFOPUTMIB CUMYJIALi. 2. Biepiue 3a1poroHOBaHO BEKTOPHO-JIOTIYHY
MOJeJib eJIEMEHTIB U POBOI cxeMH, 10 103BOJIsI€ 3ailcHUTH good-value simulation BXigHMX TecTOBMX HAbOPiB Ta
fault as address simulation six azipec 6iTiB JIOri4YHOro Ta IeAyKTUBHOTO BEKTOPa Ha OCHOBI read-write TpaH3akIiil Ta
3HUBUTU OOUYMCIIIOBAJIbHY CKJIQIHICTb aJIFOPUTMIB TECTYBaHHSI JIOTIYHUX (YHKIIOHANBHOCTEN 10 JIiHiHOI. 3.
Briepie 3an1poNOHOBAHO apXiTEKTYPY [J MOZIEJIIOBAHHS CXEMU Ta PEHIEPUHTY IIPOLIECiB CUHXPOHi3allil BEKTOPHO-
snornyHoro modeling for fault /good-value as address simulation, mo MicTutb No6yIOBY MOzEJi 06'€KTA Y IIaM'ATi
KOMIT'IOTepa Ta I03BOJISIE IPOEKTYBAJIbHUKY BidyasbHO CyIpoBoKyBaTu mpotiec modeling for simulation nudposoi
CxeMHU (Bpy4Hy OyilyBaTU TECTHU [iJIs1 IOKPUTTS HECIIPABHOCTEM JIOTIYHUX CXeM). 4. Briepiue 3apornoHOBaHO
MexaHi3Mu BekTopHO-JoriuHoro modeling for fault /good-value as address simulation, mo Bif3Ha4a0ThCS

JIIHIHOIO aJITOPUTMIYHOIO CKJIATIHICTIO.

2. Demchenko O.1. Vector-Logic Models of Digital Circuits for Simulation and Rendering. - Qualification scientific
work submitted as a manuscript. Dissertation for the degree of Doctor of Philosophy in specialty 123 Computer
Engineering — Kharkiv National University of Radio Electronics, Ministry of Education and Science of Ukraine,
Kharkiv, 2026. The dissertation is devoted to the solution of a scientific and practical problem regarding
economical vector-logic calculations, oriented to processor-free processing in memory (in-memory), which are
based on read-write transactions over intelligent data structures, which are logical vectors, truth tables and
matrices. The purpose of the research is to reduce the time and energy costs for fault /good-value as address
simulation of digital circuits due to the redundancy of vector-logic models of their elements. Research objectives:
1. Analysis of the state of the problem and current technologies of progressive packaging of integrated circuits,
modeling of faults of digital systems and their components. 2. Improvement of intelligent vector logic data
structures that reduce the computational complexity of fault /good-value as address simulation algorithms due to
the exponential redundancy of models of elements of logical circuits. 3. Development of an architecture for circuit
modeling and rendering of synchronization processes of vector-logical modeling for fault /good-value as address
simulation, which includes building an object model in computer memory and allows for visual monitoring of the
modeling for simulation process of a digital circuit. 4. Development of vector-logical modeling for fault/good-
value as address simulation mechanisms with linear algorithmic complexity. 5. Software implementation of
intelligent data structures, algorithms and fault /good-value as address simulation mechanisms, synchronous
rendering of all components of the simulation process on the monitor window for the purpose of visual monitoring



of the modeling for simulation process of a digital circuit, their verification on the ISCAS bench circuit library and
implementation in the MOSI-HDL cloud service. The scientific novelty of the research is represented by vector-
logic models of digital circuit elements, good-value simulation test set as address and fault as address simulation
mechanisms of the digital circuit and fault as address simulation of the input set, using a quadratic simulation
matrix. The practical significance lies in the rapid development of cost-effective mechanisms and technologies for
modeling and simulation in memory due to intelligent rendering and hierarchical synchronization of all processes
of modeling and simulation of the project. The release of the proposed modeling mechanisms to the EDA market
involves the use of the IEEE 1500 SECT standard to verify the functionality and structure of the SoC at the levels of
the IP core, gate, RTL and digital description system of the project. The object of the research is vector-logic in-
memory computing for solving problems of modeling digital systems. The subject of the research is vector-logic
modeling of faults, as addresses, for verification of digital circuits. Scientific novelty of the research results: 1.
Intelligent data structures focused on processor-free vector-logical modeling for fault/good-value as address
simulation using read-write transactions have been improved, which has reduced the computational complexity of
simulation algorithms to linear. 2. For the first time, a vector-logical model of digital circuit elements has been
proposed, which allows for good-value simulation of input test sets and fault as address simulation as address bits
of a logical and deductive vector based on read-write transactions and reduces the computational complexity of
logical functionality testing algorithms to linear. 3. For the first time, an architecture for circuit modeling and
rendering of vector-logical modeling for fault /good-value as address simulation synchronization processes has
been proposed, which includes building an object model in computer memory and allows the designer to visually
accompany the modeling for simulation process of a digital circuit (manually build tests to cover faults in logical
circuits). 4. For the first time, vector-logic modeling mechanisms for fault /good-value as address simulation,
characterized by linear algorithmic complexity, are proposed. Practical Significance of the Research Results is
determined by the verification of smart data structures and simulation algorithms on dozens of circuits and
functional elements from the ISCAS benchmark library.
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