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Pedepar:

1. MeTa mocimpKkeHHs — 3MeHIIeHHs yacy Bepudikanii nudpoBrX CUCTEM Ha KPUCTAJIAX LMIJISSXOM BUKOPUCTAHHS
memory-driven apxiTeKTyp i Ky0iTHUX CTPYKTYP JaHUX [JIs1 KOMIIaKTHOT'O OIMCY JIOTiYHUX X-YHKIIii i icTOTHOTO
NiABUILEHHS IPOOYKTUBHOCTI METOMIB TECTYBaHHS 1 e JyKTUBHOTO MOJEJIIOBAHHS HECIIPABHOCTEN 332 PaXyHOK
[1apajeIbHOrO KOMIT'IOTHHIY ajropyuTMmiB. CyTHICTb HOCIIPKEHHS — KBAHTOBI MOJEJIi i METOIM CMHTE3Y TECTIB i
aHasli3y HeclpaBHOCTeM JIoriyHMX X-(YHKLIN Ha OCHOBI BUKOPUCTAHHS KyOiTHUX CTPYKTYP JaHUX i memory-driven
apXxiTeKTyp /151 1apajleIbHOrO KOMIT'FOTHMHIY aJITOPUTMIB 3 METOI0 iCTOTHOTO MiJjBUIIEHHS TPOLYKTUBHOCTI
TECTYBaHHS i eIyKTUBHOTO MOJEJIIOBAaHHS LN(PPOBUX CUCTEM HA KprcTasax. HaykoBa HOBM3HA pe3yJIbTaTiB
nmocimkeHHs: 1) Briepiue 3a1iporioHOBaHO CTPYKTYPHY MOJIEe/Ib MEeTPUYHUX BJIACTUBOCTEN X-(PYHKLIH, 1110
OpieHTOBaHa Ha BUKOHAHHS N1apajlesIbHUX Olepalliil Ha KyOiTHUX CTPYKTYpax JaHUX B LIJIIX OTPUMAHHS JIiHIITHOrO
Yyacy reHepallii TeCTiB i MOZI€IIOBaHHS LU(PPOBUX CUCTEM. 2) Briepie 3aripOIIOHOBAHO aHATITUYHY MOZEb CUHTE3Y
KyO6iTHMX OKPUTTIB X-(yHKIii1 Bif KiHLIEBOTrO uncya 3MiHHUX, SIKA XapaKTepPU3YETbCSI MOXJIMBICTIO CTBOPEHHS

JIOTiYHUX CXeM, LII0 He TOTPeOyI0Th eKCIIOHEHIITHMX BUTPAT Ha TeHepPyBaHHS i aHaJli3 TeCTiB NepeBipKu



HecIpaBHOCTeN. 3) Briepie 3anponioHOBaHO NapasebHUN METOJ, CUHTE3Y TECTIB JJ1s1 He-CIIpaBHOCTEN X-(PYyHKIiN
BiJI, KiHLI€BOT'O YMCJIa 3MiHHUX, SIKUI XapaKTepU3y€eTbCs B3ATTAM OyJIeBUX MOXIIHUX 110 KyOITHUM [IOKPUTTSM, L0
Jla€ MO>XKJIMBICTb OTPUMYBATH IEPEBIPsII0Yi TECTU MiHiMaIbHOI HOBXUHU. 4) Brieplie 3aliporIOHOBaHO NapajesbHuN
METOJ], CUHTE3Y IeAYKTUBHUX KyOiTHUX MOKPUTTIB /1711 MOJE0BaHHS X-(QYHKIIi, SIKAI1 XapaKTePU3y€ETbCs
OTPUMAaHHSAM OVHWYHOI MaTPULi OXiTHUX, 110 JA€ MOKJIMBICTh CTBOPIOBATH CEKBEHCOP MOJIETIOBAHHS Ae(dEKTIB,
iHBapiaHTHUY [0 BXiHUX T€CTOBUX HAOOPiB. 5) YnockoHaseHo memory-driven apxiTekTypu Ta aJropUuTMU s
peaizalii MeToziB TecTyBaHHS Ta Bepudikauii L1MPPOBUX CUCTEM Ha KPUCTAJIAX, SIKi BiIPi3HSIOTHCS NIapajlebHUM
BYMKOHAHHSIM JIOTIYHUX ONlepalill HaJl KyOiTHUMU CTPYKTYPaMu JaHUX. 6) YIOCKOHAJIEHO KBAaHTOBI METOIM reHepallii
TECTiB i IelyKTUBHOTO MOJIeJII0BAaHHS HECIIPABHOCTE! JIOTIYHUX (PYHKLIH, SKi Bifpi3HSAIOTHCS BiJ, aHAJIOTIB CUHTE30M

MaTpullb OyJIeBUX MOXiTHUX 3a iX KyOiTHUM ITOKPUTTSIM.

2. The purpose of the research is reducing the verification time of digital systems-on-chips by using memory-
driven architectures and qubit data structures to compactly describe logical X-functions and significantly improve
the performance of methods for testing and deductive fault simulation through par-allel computing of algorithms.
The essence of the research is quantum models and methods for test synthesis and fault analysis of logical X~
functions based on the use of qubit data structures and memory-driven architectures for parallel computing of
algorithms in order to significantly improve the performance of testing and deductive simulation of digital
systems-on-chips. Scientific novelty of research results: 1) A structural model of the metrical properties of X-
functions is proposed for the first time, focused on executing parallel operations on qubit data structures in order
to provide linear time of test generation and simulation of digital systems. 2) An analytical model for the synthesis
of qubit coverages of X-functions of a finite number of variables is proposed for the first time, characterizing by
the possibility of creating logic circuits, which do not require exponential costs of generating and analyzing tests.
3) A parallel method of test synthesis for the faults of X-functions of a finite number of variables is proposed for
the first time, characterizing by taking Boolean derivatives with respect to qubit coverages, which makes it
possible to generate tests of minimal length. 4) A parallel method for the synthesis of deductive qubit coverages for
simulation of X-functions is proposed for the first time, characterizing by obtaining a unit matrix of derivatives,
which makes it possible to create a sequencer for fault simulation that is invariant to the input test patterns. 5)
Memory-driven architectures and algorithms for implementing methods for testing and verifying digital systems-
on-chips are improved, which are distinguished by the parallel execution of logical operations on qubit data
structures. 6) The quantum methods of test generation and deductive fault simulation of logic functions are
improved, which differ from analogs in the synthesis of matrices of Boolean derivatives with respect to their qubit
coverages.
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