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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemMaTHYHHUX PYOPHK: 50.49.02

Tema gucepranii:
1. Mogeni Ta MeTOOY MiABUILEHHS HAAIMHOCTI iHPOpMalLiiHO-YIIPaBISIOYMX CUCTEM KPUTUYHOTO 3aCTOCYBaHHS 3

BHUKOPHCTaHHSIM 0araToOKaHaJIbHOIO Ay0OJII0BAaHHS

2. Models and methods of increasing dependability informational-control systems of critical application by use of
multichannel duplication

Pedepar:

1. Incepraris mpucBsyeHa po3po0iii Mofiesiel HaiiHOCTi i MeTOMiB pe3epByBaHHs Ta BiTHOBIEHHS
KOMIT'IOTEpPU30BaHUX iHQOpMaLifIHO-YIIPaBJISIOYMX CUCTEM 3 6araToKaHaJbHOIO y6sboBaHoo apxirekTypoio (KIC 3
BJIA) 3 ypaxyBaHHSIM BiIMOB anlapaTHUX i porpaMHux 3aco6is (A3 i I13). HaykoBumMu pesyabratami €: 1) Moieb
KIC 3 BJIA, 1m0 BU3HA4Ya€e CUCTEMHI 3B'SI3KU (PYHKLIOHAIbHUX Ta HAIilHICHAX O3HAK BiIMOBOCTIMKHUX apXiTEKTYP i
IO3BOJISIE CUHTE3YBATH iX 3 yPaxXyBaHHSM KiJIbKOCTI Ta PO3IIOLiNy 10 KaHajlaX IIPOrPAMHUX BEPCill, IOBHOTH
Iy6Jl0BaHHS, 3MaTHOCTI 10 ajanTauii; 2) metog aganratii 1o BinMoB A3 i I13, mo 6a3yeTbcs Ha AUHAMIUHIN
pexoHirypallii Ta IOCIiJOBHOMY aHaJli3i CMUHAPOMIB i 3abe3reuye 30epeXeHHs pale3faTHOCTI TP BiIMOBax JBOX
IOBiJIbHUX KaHaJIiB; 3) CYKYITHICTb MAaPKOBCbKUX MOJeJIeN TOTOBHOCTI BifHOBIOBaHUX KIC 3 BJIA, sKi ypaxoBylOTb

rapaMeTpy CTpaTeril BiTHOBJIEHHS, BapiaHTU BBEJIEHHS BePCiMHOI HAIMiIPHOCTI Ta MIXKIiTICUCTEMHOTO KOHTPOJIIO;



4) komIiekc crpareriit BinHoBieHHs KIC, sKi ypaxoByIOTb MOMEHTH [TOYATKY, OOCAT i IPiIOPUTETHICTDh
BiJHOBJIIOBaHMXEJIEMEHTIB Miciis BinMoB A3 i I13; 5) metoz Bubopy apxitexTyp i crpareriii BinHoBeHHs KIC 3 BJIA,
110 3a6e3Ievuye CIIPSIMOBAHUI MOLIYK pallioHaIbHUX CTPYKTYPHUX Ta €KCILIyaTalliffHUX IapaMeTpiB 32 KpUTEPisIMU
rOTOBHOCTI Ta BiAMOBOCTIMKOCTL. OTpUMaHi pe3yybTaTy JO3BOJISAIOTh MiABUIIUTY BiIMOBOCTIMKICTbh T4 TOTOBHICTb
KIC 3a paxyHOK KOMILZIEKCHOTO BUKOPUCTAHHS MTPoLielyp afanTallii, 6araToBepCiiiHUX TEXHOJIOTIN Ta CTpaTerii

BiZJHOBJIEHHS, @ TAKO>XK aBTOMATU3yBaTH NPOLeCU IPUIHSTTS pillleHb IIpYU PO3POOLI.

2. The dissertation is devoted to development of dependability assessment models, methods of redundancy and
restoration of information-control systems with multichannel structural duplication (ICS-MSD) taking into
account hardware (HW) and software (SW) faults. Scientific results are: 1) model of ICS-MSD, determining system
connections of functional and dependability attributes of fault-tolerant architectures and allowing to synthesize
their systematized set taking into account number and distributions of SW versions on channels, completeness of
duplication, ability to adaptation; 2) method of adaptation of ICS-MSD to HW and SW faults, basing on dynamic
reconfiguration and procedure of consecutive fixing and the analysis of failure syndromes and providing
preservation of work capacity at failures of any of two channels; 3) availability markov's models of restored ICS-
MSD, taking into account strategy restoration parameters, variants of introduction of version redundancy and the
subsystem check organization; 4) set of ICS-MSD restoration strategies taking into account the moments of the
beginning, volume and priority of restored HW and SW faults; 5) method of ICS-MSD architectures and restoration
strategies choice supporting search of rational structural and operational parameters on criteria of availability and
fault tolerance. Offered methods and means allow to increase fault tolerance and availability of ICS of critical
application at the expense of complex use of procedures of adaptation, multiversion technologies and flexible
restoration strategies on HW and SW faults and to automate decision-making processes at designing such
systems.
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