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Pedepar:

1. MeTa pucepTaLiliHOro JOCiIKeHHS - 3MEHIIeHHSI Yacy CepBiCHOrO 06CIyroByBaHHs NU(MPOBUX CUCTEM Ha
KpUCTaJIax LUIJIIXOM BBEJIE€HHs BOYIOBaHOI IPOrpaMHO-anapaTHOI HaJJIMIIKOBOCTI y BUTJISIAL iHppacTpyKTypu
(YHKLiOHAJIBHMX KOMIIOHEHTIB, 110 3a0e3evye 3a1aHy [MINOMHY AiarHOCTyBaHHA. O0'€KT NOCiI)KEHHS - IPOLecH
BOYZIOBAHOTO TECTYBaHHS LM(POBUX CUCTEM Ha KpUCTaJIax, o NepenbadaioTb CUHTE3 TECTIB i momyk nedekxTis Ha
OCHOBI CTaHJIapTiB rPaHMYHOrO CKaHyBaHHS. [IpegMeT JOoCIiIpKeHHs - MOJiesli, MeTou Ta 3aco6u BOYIJOBAaHOTO
TECTyBaHHSI KOMIIOHEHTIB IU(POBUX CUCTEM Ha KPUCTajaxX Ha OCHOBI BUKOPUCTAHHS TpaH3aKliliiHoro rpada i
MEXaHi3My rpPaHUYHOTO CKaHyBaHHS. OCHOBHI Pe3yJIbTaTU: HOBA MOJIEJIb B3AEMOJIil TNUCKPETHUX 00'€KTIB B
KiGepIIpOCTOpi, 5IKa XapaKTepU3y€eThCsI BAKOPUCTAHHSIM CKAJISIPHOTO i BEKTOPHOTO 3HaUY€HHS 6€Ta-MeTPUKH, IO
II03BOJISIE TOYHO i a1eKBaTHO OLIiHIOBAaTH PillleHHS B IIPOLIECi [IOMIYKY i po3Mi3HaBaHHs 6YIb-sIKUX 00'€KTIB y
BEKTOPHOMY JIOTIYHOMY IIPOCTOPI, @ TAKOXK B [1apajieJIbLHOMY PEXMMi BUPILIyBaTU 3a4a4di CUHTE3Y Ta aHaJIi3y
IiarHocTUYHOI iH(opMallii; BIOCKOHaleHa CTPYKTypHA MOJeJib L(POBOI CUCTEMH, SIKa BiPi3HSIETHCS HASIBHICTIO

TpaH3akujiiiHoro rpadga QyHKIioOHANIBHUX MOJYJIiB, iHBapiaHTHA [10 PiBHIB iepapxii Bupo0y, ska [103BOJIsS€ CIIPOCTUTU



IiATOTOBKY Ta MOJAHHS IiarHOCTUYHOI iH(popMaLii y BUIIsAAi MiHIMI30BaHOI TabIMLi aKTUBi3aLii PyHKLiOHATBHUX
6J10KiB 260 eCTPYKTUBHUX KOMIIOHEHTIB Ha TECTOBUX CETMEHTAaX; BIOCKOHAJIEHi METOIU CUHTE3y TeCTiB i
IiarHOCTYBaHHS HECIIPABHOCTE Ha OCHOBI 'PaHUYHOT0 CKaHYBaHHSI 11 (PYHKLIOHATIbHOCTEH, 3aJaHUX
MaTpuyHUMU GOPMaMU OIUCY NOBEIIHKY LUPPOBUX KOMIIOHEHTIB, SIKi BiJpi3HSAIOTbCS [1apajesli3MOM BEKTOPHUX
orepalii Haj TabaMLSIMU HECIIPABHOCTEM, 10 JO3BOJISIE 3MEHIINTH OOCST ITaM'SITi, 4ac BiHOBIIEHHS
Ipaue3faTHoCTI 1UdPOBOi CUCTEMH; BIOCKOHAJIEHA apXiTeKTypa JIOTIYHOTO acoliaTUBHOTO MYJIbTUIIPOLECOPa,
Opi€HTOBAHOTrO Ha MiJIBUIIEHHS MBUIKO/II TpolLeiyp BOYLOBAHOTO [iarHOCTyBaHHS HECIIPABHOCTEH, siKa
BiIpi3HsI€TbCS BUKOPUCTAHHSM IapajlesIbHUX JIOTTYHUX BEKTOPHUX ONepaliil and, or, Xor, slc, o Jae MOXJIUBICTb
icroTHO (x10) MigBUIIUTY MBUAKOIIO NiarHOCTYBaHHS OJVHOYHUX i / 260 KpaTHUX HECIIPaBHOCTEN 32 JOTIOMOT0I0
TabJIMLi aKTUBi3aLii QyHKIiOHaJIBHUX MOJYJIiB; MOZEJIi T2 METOAU CEPBICHOIO 00CJIyTOBYBaHHS, a TAKOX
apxiTekTypa creuianizoBaHOro MyJILTUIIPOLLECOPA AOBELNEHI 10 TPOrpaMHO-anapaTHoi peasisalii KOMIIOHEHTIB
iHppacTpyKTypH, 110 BUKOPUCTOBYE TEXHOJIOTiI0 TPAaHUYHOTO CKaHyBaHH4. Lle 103B0INIO CTBOPUTH €(PEKTUBHI
MaplIpyTH i mpouec-Mozesi CUHTe3y TECTiB Ta iarHOCTUKU PYHKLIOHAJIbHMX MOAYiB HU(PPOBUX CUCTEM Ha
KpHUCTazax; iHppacTpyKTypa CEpBiCHOr0 06CIyrOBYBaHHS 103BOJISIE BUSIBJISITY MIMPOKUI CIIEKTP HECIIPaBHOCTEN
6J10KiB IM(POBUX CUCTEM HA KPUCTAIAX, 1O NO3BOJIsIE iCTOTHO (30%) 3MEHIIMTH Yac AiarHOCTYBAHHS allapaTHUX
KOMIIOHEHTIB B Npolieci PyHKLiIOHYBaHHS; 3aIIPOIIOHOBAHI MOJIeli i METOIM CKJIafal0Th MaTeMaTUYHy OCHOBY
iH(pacTpyKTypH CepBiCHOTO 0O6CIyroByBaHHs, icTOTHO (20%) MifBUILYIOTh TECTONPIrOJHOCTD 1M(POBOI CUCTEMH,
1110 J,O3BOJISIE 3MEHIIUTY TUMYAaCOBI BUTPATH Ha CUHTE3 iarHOCTUYHOI iHdopMaliii, iABUILIUTY SKiCTb
IIPOEKTOBAHOTO BUPOOY Ta BUXif, IPUAATHOI TPOIYKLIi.

2. The aim of the research is to improve the test-infrastructure IP of digital systems-on-chips by the introduction
of embedded hardware and software redundancy in the form of the functional component infrastructure that
provides the desired diagnosis depth. The subject of the research is the processes of embedded testing digital
systems-on-chips, including test synthesis and fault detectiom, based on the standard boundary-scan. Main
results: a new model for interacting discrete objects in cyberspace, which is characterized by the use of scalar and
vector value of beta metric, which allows accurate and adequately evaluate the solutions, when searching and
recognizing any objects in the vector logic space, and in parallel solving the problems of synthesis and analysis of
diagnosis information; improved structural model of the digital system, which is distinguished by the transaction
graph of functional modules, which is invariant to hierarchy levels of the product and allows simplifying the
preparation and presentation of diagnostic information in the form of minimized activation table of functional
blocks or destructive components on the test segments; improved methods for test synthesis and fault diagnosis,
based on boundary-scan, for functionalities specified by matrix forms describing the behavior of digital
components, which differ parallel vector operations on fault detection tables and allow reducing memory volume
and repair time of digital system; improved architecture of logic associative multiprocessor, focused to increase
the productivity of embedded fault diagnosis, which differs by using parallel vector logical operations and, or, xor,
slc, which makes it possible to reduce the diagnosis time for single and multiple faults by activation table of
functional modules. Models and methods of Infrastructure IP and architecture of dedicated multiprocessor are
implemented in the software and hardware, using the boundary-scan technology. It allows creating efficient flows
and process models for test synthesis and diagnosis of functional modules of digital systems-on-chips. The
Infrastructure IP can detect a wide range of fault blocks of digital systems-on-chips that allows significantly (30%)
reducing the diagnosis time of hardware components in functioning; proposed models and methods are the
mathematical basis of the Infrastructure IP and significantly (20%) increase the testability of digital system.
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