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Pedepar:

1. B po60Ti po3B’a3aHO HAyKOBO-TIPAaKTUYHY 33/1a4y 3MEHIIEHHS aJIFTOPUTMIYHOI CKJIAHOCTI CUHTE3y TeCTy Ta
OLIiHKM MOTO SIKOCTI IIJIIXOM BUKOPUCTAHHS HAMIJIMIIKOBOCTI PO3YMHHUX CTPYKTYP AaHux. Bukopucranus read-write
TPaH3aKLill Ha PO3yMHUX CTPYKTYpax JAHMUX y [IaM'SITi 3aMiCTb ITOTYKHOI CHCTEMU KOMaHZ, IIPOLeCOpa AO3BOJISIIOTh
YCYHYTH iTepallii IMHOI0 JaHUX MiXK IPOLLeCOPOM Ta IaM'sITTIo MamuHu ¢GoH HeliMaHa, 1110 IPpUBOAUTD JO €KOHOMii
4yacy Ta eHePrii Ipy BUPillleHHi 3aBJaHb IIPOEKTYBAHHS i TECTYBaHHS LIM(PPOBUX KOMIOHEHTIB SOoC. MeTa
IOCJIiIPKEHHS — 3MEHIIEHHS] YaCOBUX BUTPAT Ta MiJBUILEHHS alcKBaTHOCTI MOZ,E/II0BAaHHS TECTOBUX HAbOPIB Ta
HECIIPaBHOCTEH, SIK aJipec, 332 paXyHOK €KCIIOHEHIi1HOi HaJ/IMIIKOBOCTI pO3yMHUX CTPYKTYP JaHUX Ha 6asi
JIOriYHOrO BEKTOpa. 3aBJaHHs fociinKeHHs: 1. Po3pobka po3yMHUX CTPYKTYP AaHUX Ha 06a3i JIOriYHOro BEKTopa AJis

PO3B'I3aHHA 3aBIaHb TEXHIYHOI JIarHOCTUKY LU(MPOBUX IPUCTPOIB. 2. PO3POGKA BEKTOPHOTO METOLY CUHTE3Y



IeIyKTUBHOI MaTpULi JIOTiYHOI (PYHKLIOHANBHOCTI. 3. PO3p06Ka BEKTOPHOTO METOAY CUHTE3Y KapT/ T€CTyBaHHS
sioriyHoi QyHKIiOHaNbHOCTI. 4. PO3p06Ka BEKTOPHOIO METOMY MOJIe/II0OBaHHS HECIIPABHOCTEH, SIK afpec, sl OLiHKU
SIKOCTIi T€CTOBUX Hab0piB uudpoBoi cxemu. 5. [IporpamHa peanisauist Ta Bepudikallis pO3yMHUX CTPYKTYP JAHUX Ta
BEKTOPHUX METO/IiB MOJI€/IIOBAHHS TECTOBMX HAOOPIB Ta HECIIPABHOCTEH, SIK agpec. O6'eKT NOCITiIKeHHs — in-
Memory KOMIT'IOTUHT BEJIMKUX JaHUX AJ1s BUpilleHHd 3a7a4 SoC IPOeKTyBaHH i TeCTyBaHHA. [Ipegmer
IOCJiIKeHHS — in-memory Mo/ieJII0BaHHs TECTiB Ta HeCIIPaBHOCTEH, sK azipec, AJs Bepudikallii 1nppoBoi jgoriku
Ta CXeM. BUKOPUCTOBYIOTHCS PIBHSAHHS TEXHIYHOI IiarHOCTUKM 17151 PO3B A3aHHS 3aBIaHb Bepudikauii nudposux
BMPOOIB. Bylyl0TbCS PO3yMHIi Ta SIBHi CTPYKTYPH JAHUX y BUIJISIA JIOTIYHOTO BEKTOPA, TAOMLi iCTUHHOCTI Ta
MAaTpUIi aKTUBHOCTI [17i1 PO3B I3aHHS 3aBIaHb aHai3y U(POBUX MPOEKTIB. PeasizyeTbCsi TEXHOJIOTISI BEKTOPHOTO
MOJIE/IIOBaHHA UU(MPOBUX CXEM. PO3POOIISIOTHCS METOIM NTOOYI0BY MAaTPULb IEPEKOAYBAHHS Ta aKTUBHOCTI JIJ1s1
IIPUCKOPEHHS MOJIEeJIIOBAHHS HECIIPABHOCTEH, SIK agpec. bylyeTbCst KapTa TeCTyBaHHSI HECIIPABHOCTEH JIOTiYHOI
(PYHKIIOHATILHOCTI Ha OCHOBI MaTpullb NEPEKOAYBAHHS Ta AKTUBHOCTI. CTBOPIOETHCS TEXHOJIOTISI MOJEIIOBaHHS
HEeCIPaBHOCTEH, sIK azipec, [ aHajizy nu@poBux cxem. Bci 1i MyHKTH CIIPsIMOBaHI Ha 6e3MpoLeCOpHy pearizallito
B I1aM'sITi 32 ONIOMOrol0 read — write TpaH3aKLiil HA pO3yMHUX CTPYKTypax BEJIMKUX JAHUX i MAIOTh HA METI
€KOHOMIIO Yacy Ta €HeproBUTPaT Npu Bepudikauii uuppoBrx IpoeKTiB. HaykoBa HOBU3HA PE3YJIbTATIB NOCIIIPKEHb:
1. Bniepie 3anporoHOBaHO PO3YMHY CTPYKTYPY AAHMX, KA XapaKTEPU3Y€EThCS Napajesi3MOM MOJEIOBAHHS
TECTOBUX HabOPIB Ta HECIIPABHOCTEW, SIK afIpeC, 110 Jla€ 3MOTy e(PEeKTUBHO 0OPOOJISITY BEKTOPU HECIIPABHOCTEN
1PppoBOi cxeMU Ta,/abo JIOTiYHOTO €JIeMEHTA. 2. YJOCKOHAJIEHO BEKTOPHI METOIY NTOOYJOBY [€AyKTUBHOI MaTpHULi
(renoma Bepudikaliii), ki Bilpi3HsI0TbCS BiJ] aHAJIOTIB 3aCTOCYBAaHHSIM MATPUL IIEPEKOIYBAHHS Ta BUKOPUCTAHHIM
XOr-oreparuiil MixX JIOTiYHUM BEKTOPOM Ta TECTOBUM Habopom. 3. Briepiie 3anporioHOBaHO BEKTOPHUN METO[
CHHTE3y KapTH TECTYBaHHS, SIKUH XapaKT€PU3YEThCSI BUKOPUCTAHHSIM JIOTIYHOTrO BeKTOpa (PyHKIiOHAIBHOCTI Ta
MaTpHulli IEPEKOLYBaHHS, IO J1a€ MOXJIUBICTb BUPIIIYBATH 3a/1a4i CUHTE3y TECTIB Ta MOJIEJII0OBAaHHS HECIIPABHOCTEN
3a KBaJJpaTU4YHy 004YMCIIIOBAJIbHY CKJIAJHICTb arOPUTMY. 4. Briepie 3arrporoHOBAHO BEKTOPHUI METO],
MOJIEJIIOBAHHS HECIIPABHOCTEM, SIKUI XapaKTePU3Y€eThCs Mapasesli3MOM aHasli3y HECIIPABHOCTEN, SIK aipecC, IIPU
aHaJli3i JIOriYHOI CXeMH, IO LO3BOJISIE CYTTEBO 3MEHIIUTU CKJIAIHICTh aJITOPUTMY MOJE/IOBAHHS 40 KBaJIpaTU4HOI
oLiHKM. [IpakTUYHA 3HAYYLIICTb PE3YyJIbTATIB JOCIIKEHHS BU3HA4Ya€eThCsl: BUKOHAHO Bepu@iKallilo pO3yMHHUX
CTPYKTYp AaHUX Ta aJITOPUTMIB MOJI€/IIOBAaHHS Ha JIeCSITKAaX CXeM Ta (PYHKLiOHAJIbHUX eJIEMEHTIB 3 6i6J1ioTeKu
ISCAS. 3anponoHoBaHi MoJeli Ta METOIM allpOOOBaHi Ha AeCsATKax KOHpepeHLiil y HanpsiMKy EDA, ne orpumanu
BUCOKI OLIIHKY ITPOBiJHUX BYEHUX IJIAHETH 32 I0KA30BY 6a3y, OPUTiHAIBHICTb Ta IPAKTUYHY CIIPSIMOBAHICTb
METO[IiB [1711 PUHKY €JIEKTPOHHUX TeXHOJIOTi. MozeJii, MeToau Ta aJiIrOPUTMHU peasizoBaHo MoBolo Python, Bonu
npoiiy Bepudikallito Ha fecsiTKax MPUKIIaiB KOMOIHALITHMX CXeM Ta CKJIaHUX JIOTIYHUX (PYHKILIOHATIbHOCTEH.
O6MesxeHHs IPeCTaBIEHUX MEXaHi3MiB MOZEJIIOBAaHHS HECIIPABHOCTI Ta CUHTE3Y TECTIB MOB's13aHi 3 PO3MipHICTIO

JIOTIYHOTO BEKTOPA, KU NOTpebye BEJIUKOTro 0O0CATY BidyasbHOI Bepuikallii Ipoueayp MOJeI0BaHHS.

2. The work solves the scientific and practical problem of reducing the algorithmic complexity of test synthesis and
assessing its quality by using the redundancy of smart data structures. The use of read-write transactions on smart
data structures in memory instead of a powerful system of processor commands allows you to eliminate iterations
of the data bus between the processor and the memory of the von Neumann machine, which leads to saving time
and energy when solving the problems of SoC digital components design and test. The goal of the research is to
reduce time costs and increase the adequacy of simulation of test sets and faults, as addresses, through the
exponential redundancy of smart data structures based on a logical vector. Objectives of the study: 1. Development
of smart data structures based on a logical vector for solving tasks of technical diagnostics of digital devices. 2.
Development of a vector method for the synthesis of a deductive matrix of logical functionality. 3. Development of
a vector method for the synthesis of a testing map of logical functionality. 4. Development of a vector method for
faults as addresses simulation to evaluate the quality of digital circuit test sets. 5. Software implementation and
verification of smart data structures and vector methods for simulation of test sets and faults as addresses. The
object of research is in-memory computing of big data for solving the problems of SoC design and test. The subject
of research is in-memory simulation of tests and faults as addresses for verification of digital logic and circuits.
Equations of technical diagnostics are used to solve tasks of digital product verification. Smart and explicit data



structures in the form of logical vector, truth table and activity matrix are built to solve the problems of digital
project analysis. The technology of vector simulation of digital circuits is implemented. Methods for generating
recoding and activity matrices are being developed to accelerate the simulation of faults as addresses. A logic
functionality fault test map is generated based on the recoding and activity matrices. A technology for simulating
faults as addresses for analyzing digital circuits is being developed. All these items are aimed at processor-free
implementation in memory using read-write transactions on smart big data structures and are focused on saving
time and energy during the verification of digital projects. Scientific novelty of research results: 1. For the first
time, a smart data structure is proposed, which is characterized by the parallelism of simulation of test sets and
faults as addresses, which enables efficient processing fault vectors of a digital circuit and /or logic element. 2.
Vector methods for generating a deductive matrix (verification genome) is improved, which differs from analogues
by the use of a recoding matrix and xor operations between a logical vector and test set. 3. For the first time, a
vector method for the synthesis of a test map is proposed, which is characterized by the use of a logical vector of
functionality and a recoding matrix, which makes it possible solving the problems of test synthesis and fault
simulation with a quadratic computational complexity of the algorithm. 4. For the first time, a vector method for
fault simulation is proposed, which is characterized by the parallelism of the analysis of faults, as addresses, in the
analysis of the logic circuit, which allows to significantly reduce the complexity of the simulation algorithm to a
quadratic estimate. The practical significance of the research results is determined by the following: Verification of
smart data structures and simulation algorithms was performed on dozens of circuits and functional elements
from the ISCAS library. The proposed models and methods have been tested at dozens of conferences in the field
of EDA, where they received high marks from the leading scientists of the planet for the evidence base, originality,
and practical focus of the methods on the electronic technology market. Models, methods, and algorithms are
implemented in the Python language, they have been verified on dozens of examples of combinational circuits and
complex logical functions. The constraints of the presented mechanisms of fault simulation and test synthesis are
related to the dimension of the logical vector, which requires a large value of visual verification of modeling and

simulation procedures.
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