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Pedepar:

1. MeTa pocifpkeHHs — 3MeHIIeHHs yacy Bepudikauii 1udpoBrX CUCTEM Ha KPUCTaJIAX LUIJISSXOM BUKOPUCTAHHS
memory-driven apxiTeKTyp i Ky0iTHUX CTPYKTYP OAHUX [OJIs1 KOMIIAKTHOT'O OIKMCY JIOTIYHMX X-(YHKIii i iCTOTHOTO
MiJBUILIEHHS IPOIYKTUBHOCTI METO/IIB TECTYBAHHS 1 JE€IYKTUBHOIO MOJEJIIOBAHHS HECIIPABHOCTEN 32 PAXyHOK
[apajieJIbHOTO KOMITIOTUHTY aJIrOPUTMIB. CYTHICTb NOCJIIJI)KEHHS — KBAHTOBI MOJI€Jli i METOAY CUHTE3Y TECTIB i
aHaJli3y HeCIIPaBHOCTEM JIOTTYHMX X-(PYHKLIiN HA OCHOBI BUKOPUCTAHHS KyOiTHMX CTPYKTYP JaHUX i memory-driven
apxiTeKTyp 4714 NapajejbHOr0 KOMIT'IOTUHTY aJITOPUTMIB 3 METOIO iCTOTHOTO MMiJBUILEHHS [IPOAYKTUBHOCTI
TECTYBaHHS i JeAyKTUBHOTO MOJEJII0BaHHS LU(PPOBUX CUCTEM Ha KprcTaax. HaykoBa HOBM3HA pe3yJIbTaTiB
nociigxeHHs: 1) Bnepiie 3aIIpoIIOHOBAHO CTPYKTYPHY MOJI€JIb METPUYHUX BAaCTUBOCTEN X-(PYHKLIH, 1110

OPi€EHTOBaHA HAa BUKOHAHHS NapajlesIbHUX ONepaliil Ha KyOiTHUX CTPYKTYPax JaHUX B LJISIX OTPUMAHHS JIiHITHOTO



4yacy reHepalii TECTiB i MOZI€IIOBaHHS LUPPOBUX CUCTEM. 2) Brieplie 3aripOIIOHOBAHO aHAITUYHY MOJEb CUHTE3Y
KyOITHUX OKPUTTIB X-(YHKIH Bif KiHII€BOTO YKCIIa 3MIHHUX, IKa XapaKTePU3yEThCSI MOKIIMBICTIO CTBOPEHHS
JIOTiYHUX CXeM, 110 He NOTPeOYIOTh €KCIIOHEHLiTHMX BUTPAT Ha TeHEPYBaHHS i aHaJli3 TeCTiB NepeBipKU
HeclpaBHOCTEN. 3) Briepiie 3anipoOHOBAHO NapajesbHUI METOJ, CUHTE3Y TECTIB M1 He-CIpaBHOCTEN X-(QyHKLiN
BiJ KiHLIEBOrO Yncia 3MiHHUX, SIKU XapaKTepU3YEeThCS B3SITTSIM OyJI€BUX [OXiIHMX MO KyOiTHUM IOKPUTTSIM, 1O
Jla€ MO>KJIMBICTb OTPUMYBATH I€PEBIPsi0Yi TeCTH MiHiMaIbHOI HOBXUHU. 4) Briepiie 3aliporioHOBaHO NapajesbHuN
METOJ], CUHTE3Y IeAYKTUBHUX KyOiTHUX MOKPUTTIB /1711 MOJeJII0BaHHS X-(QYHKIIil, SIKAI1 XapaKTepPU3y€eTbCsl
OTPUMAaHHSM OJMHUYHOI MaTpULli MOXiIHUX, 11O A€ MOKJIUBICTb CTBOPIOBATH CEKBEHCOP MOJEIOBaHHS NleDEKTiB,
iHBapiaHTHUY [0 BXiHUX TECTOBUX HAOOPIB. 5) YnockoHaseHo memory-driven apxiTeKTypu Ta aJrOpUTMU IS
peasizallii MeToziB TecTyBaHHS Ta Bepudikalii 1MPPOBUX CUCTEM Ha KPUCTAJIAX, SIKi BiIpi3HSIOTHCS NIapajiebHUM
BMKOHAHHSIM JIOTIYHUX ONe€paliil HaJl KyOiTHUMU CTPYKTypPaMu JaHUX. 6) YIOCKOHAJIEHO KBAaHTOBI METO M reHepallii
TECTIB i JelyKTUBHOT'O MOJI€/IIOBAHHS HECIIPABHOCTEN JIOTIYHUX (PYHKIIiM, SIKi Bipi3HSAIOTHCS Bifl aHAJIOTiB CUHTE30M

MaTpulp 0yJIeBUX ITOXiTHUX 32 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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