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1. Mopzesi Ta METOJM CTATUYHOTO aHAJIi3y aCUHXPOHHUX CUCTEM 06pOOKH iHpopMallii

2. Models and methods for static analysis of asynchronous information processing systems

Pedepar:

1. PoboTa npucssiuena rnpobdjemMmam MaTeMaTUIHOTO MOJeJIIOBAHHS IIPOTPAaMHUX CUCTEM. B poGOTi PO3IisSHyTO
IIEPCIIEKTUBHUM Ha CbOTOJHI apXiTeKTYPHU IiJXill, [0 [PYHTYEThCS HA aCUHXPOHHIN [1epeayi yrpassliHHS MK
KOMIIOHEHTamu cucteMu. Takuii nifxif 103Bossie 3a6€3Ne4nTy aJanTyeMiCTh CUCTEMH, 10 BKpail BAXKJIUBO [J1S
BEJIMKMX CUCTEM, SIKi MalOTh BEJIMKUI Yac iCHYBaHHS i, TOMYy pO3pO6HMKaM HEOOXiIHO 3a6€3Me4nTH MeXaHi3Mu ix
peiHKuHIpUHTY. B po60Ti no6y0BaHa 3arajibHa MOZeJIb KOMIIOHEHTY TaKoi CUCTEMU, SIKA IIJIIXOM €KBiBaJleHTHUX
IIepeTBOPEHb 3BEJEHA 10 anreopaiyHoi KOHCTPYKLIi, BiZOMOI sIK Iepe-aBTomMaT. BupasHa 3#aTHiCTh niepe -
aBTOMATHUX MOJI€JIe BUIA 32 BUPA3HY 30aTHICTb aBTOMAaTHUX MOJieJIEN. 30KpeMa B paMKax Mepej-aBTOMaTHOI
MOJeJli BUHMKa€E MOXJIMBICTb MOZEJIIOBATH aHOMAJIiI0 IIOBEiHKY, BilOMY SIK aKTUBHUI TYNUK. B po6oTi oTpuManuii
KpUTEPiii BiICYTHOCTi aKTUBHUX TYNUKIB B paMKax Liiei Mmozesi. Y 3B'43Ky 3 TUM, 110 IIepe]-aBTOMATH TiCHO
IIOB'SI3aHi 3 OPieHTOBaHUMU rpadamu, Ayru SIKUX po3MideHi IpediKCHUMHU KOJaMu, B POOOTi y3araabHEHO IOHSTTS
perioHy Ta BU3Ha4€Hi iHTepBajM K MaKCUMaJlbHi perionu. lle 103BoJisie BBECTH MOHSITTS NOXiAHOTO rpady 3a

aHasiorielo 3 noxinHum rpadom aJis rpadiB IOTOKY YIIPaBJIiHHS Ta OOYAYBATH MOXITHUN Psif, [1JIs IIepe-aBTOMATIB.



OcraHHe 103BoJIsi€e iTeHTUdiKyBaTU iepapXiuHy CTPYKTYpY, WO NPUPOAHO IPUTAMAHHA BiATIOBiIHOMY IIepe[-
aBromary. Po3po6sieHi TeOpeTUYHI TI0JIOKEHHS JO3BOJIMIIM N100YyBaTU CYKYIHICTh OOYMCIIOBAJIbHUX METOIIB
CTaTMYHOTO aHaJsIi3y Nepe-aBTOMATIB Ta CTBOPUTH Ha iX 6a3i KOMILJIEKC IIPOrPaMHUX YTUJIIT, 5IKi B pOOOTi loBeeHi

JIO DOCJIiIHUX IIPOTOTHUIIIB.

2. This thesis is devoted to problems of mathematical modelling software systems. An architectural approach
based on asynchronous transfer of control between components of the system is considered in this work. It is a
promising approach today. It ensures system adaptability which is important for large systems that have a great
time of existence. So developers should realise mechanisms to ensure their re-engineering. In the thesis a general
model of components for asynchronous system was built. It was transformed by series of equivalent
transformations to the algebraic structures known as pre-automaton. The expressive ability of pre-automatic
models is better than expressive ability automata models. In particular, the pre-automatic model has ability to
model such kind of system behaviour as live-lock. In the thesis a criterion of existence for live-lock was obtained.
Due to the fact that pre-machines is closely related to the directed graph, which arcs are labelled by prefix codes,
the concept of a region was generalised. An interval was defined as a maximal region. This allows to introduce the
concept of a derivative graph similar to a derivative graph for a control flow graph flow and to build derivatives
series for pre-machines. This series identifies the hierarchical structure which inherent to the corresponding pre-
automata. The theoretical results allowed to construct the set of computational methods for static analysis of pre-
machine and to develop the complex of utilities, which realize these methods.
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