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1. luceprarifina po6oTa rnmpucBsYeHa po3pobeHHI0 iHhOpMaIiliHOI TeXHOJIOTI] HinBuIeHHs e(EeKTUBHOCTI
po3pobiieHHs Ta Bajipauii cnenuddikaniii BuMor IT-nipoekTiB y npoleci peiHkuHipyHry apxaiyHux IT-cucrem.
AKTyasIbHICTB HOCIIIIKEHHS 3yMOBJIEHA 3pOCTaHHAM KUJIBKOCTI 3a71a4 MOAepHi3alii 3actapinux IT-cucreM, A1 IKUX
XapaKTepHi HeroBHa abo0 3acTapisia JOKyMEHTAllisl, CKJIalHa JIorika 6i3Hec-IIPOoLeciB, BUCOKA B3a€MO3aJIEXKHICTh
KOMIIOHEHTIB Ta pU3MKU BTpaTH QYHKIIOHAIBHOI BifllIOBiAHOCTI Mif yac Mirpatii. ¥ nepuomy posnisi npoBeseHo
aHaJli3 cyyaCcHUX METO[IiB, Mozesieil Ta 3ac0o6iB po3pobsieHHs crienudikaniil BuMor IT-npoekris, MeTonu
PEeiHXUHIPUHTY IPOTPaMHUX CUCTEM, TUIHN [T-IIPOEKTIB pEiH>KMHIPUHTY Ta IPAKTUKU (POPMYyBaHHs crienudikauii y
3a1ayax mogepHizauii apxaiynux IT-cuctem. BrusiBieHO OCHOBHI OOMEKEHHS iCHYIOYHMX ITiIX0IiB, 30Kpema
3aJIEXKHICTb Bifl HEIIOBHOI JOKyMEHTALlil Ta €KCIIEPTHUX 3HaHb, HEJOCTATHIO (POPMAJIbHICTh TEKCTOBUX OIIUCIB,
CKJIa[IHiCTb IOOY,0BU [IOBHUX MOJ€JIE€l BEJIMKUX CUCTEM i BUCOKY OOUKCIIIOBAJIbHY CKJIAHICTD iX (POpMabHOi
nepesipky. OGIPyHTOBAaHO HEOOXiIHICTb IHTETPOBAHOTO MigXO0y, 110 NOENHYE NOBENiHKOBUI aHai3, (popmaisalito
6iHec-TpoleciB i MacmTaboBaHy CTAaTUCTUYHY Baslifalio crenudikauiil. ¥ gpyromy poszisii po3pobyieHo Mmozeri Ta



MeTtoau iHpopMaliiiHOI TeXHOJIOril po3po6ieHHs crienndikaliil Ipyu peilkuHipuHry apxaiyHux IT-cucrem.
CdopmMoBaHO MeTOA NeKOMITO3Ullii Ta aHanidy apxaiyHux IT-cucrtem, MeTo[, CUHTe3y BUMOT i crienudikaniil Ha
OCHOBI peBepC-iHXMHIPUHIY Ta MOJIEJi «JOPHOTO SIIMKa», MeTol, popmanisalii 6i3Hec-IpoleciB Ha OCHOBI MepexX
[leTpi Ta MeTOA CTaTUCTUYHOI Basiganii cnenudikaniii. OTpuMaHi METOAWYHI pe3ysIbTaTu 3a0€3MevyoTh
CTPYKTYpPOBaHE BiJJHOBJIEHHS JIOTiKM (DYHKLIOHYBaHHSI CUCTEMHU, CUHTE3 BUMOT 32 YMOB HEIIOBHOI JOKyMEHTalii,
dopmasibHe [10JjaHHs NapajesibHuX, ajlbTePHAaTUBHUX i BiIHOBJIIOBaJIbHUX CLIEHaPiiB, a TAKOXX MaclITaboBaHY
nepeBipKy MoJesieil 6e3 IOBHOTrO Iepebopy NPOCTOPY CTaHiB. Y TPETbOMY pO3isi CGOPMOBAHO aJrOPUTMIYHE
3abesneyeHHs iHPpopmauiitHOi TexHoorii. [I06y10BaHO arOPUTM METOY pPeiHKUHIpUHTY IT-ITPO€EKTiB, aropuT™
[IPUAHATTS pillleHb i TOKyMEeHTYBaHHS po30iKHOCTEH, anroputm popmarizauii nporecis Ta 1o6yLoBU Mofeel, a
TaKOX aJIFOPUTM CTATUCTUYHOI Basimauii cnenudikauiii. lle cTBOpUO aJropuTMiuHy OCHOBY II€PETBOPEHHS
Pe3yJbTaTiB peBepC-iHKUHIPUHTY y (popMaizoBaHi crenndikalii, MiATPUMKY iTepaTUBHOIO NapajeabHOro
TECTYBaHHSI Ta 3a0€31e4eHHs] KOHTPOJIbOBAHOTO PiBHS JOCTOBIPHOCTI Pe3yJIbTaTiB Bajlifallii. Y 4eTBepToMy po3mimi
PO3p0o6JIeHO CTPYKTYPY iHdopMalifiHOI TexHOoJIoril po3pobieHHs crienudikaliii npy peinxuHipunHry apxaiyaux IT-
CHCTEM, OIIMCAHO 0COOJIUBOCTI PO3PO6JIEHOTO IPOrPaMHOr0 3a6€3I1€4E€HHS, IPOBENIEHO IIOCTAaHOBKY
€KCIIEPMMEHTAJIBHOTO AOCJIIPKEHHS Ta HABEIEHO OINKC eKCIIePUMEHTAIbHUX Mofesel i mpouecis. [logaHo
Pe3yJIbTaTU CTAaTUCTUYHOI Baslifaii Mozesei i nopiBHANbHUIN aHaJi3 e(peKTUBHOCTI 3alIpOIIOHOBAHOTO MiAXONY.
[TokaszaHo, 10 po3pobiieHa iHpopmalliliiHa TEXHOJIOTis iHTerpye MificucTeMu peBepC-iHKUHIpUHTY Ta
IIOBEJiHKOBOT'O aHaslidy, popMarizauii npouecis i cTaTUCTUYHOI Balifauii cnenudikaiiil. 3a pesyabTaTamu
€KCIIEpMMEHTIB BCTAHOBJIEHO, 110 CTATUCTUYHA Baslifaliis 3abesneyye cTabinizaniio XxapakTepruCcTUK Mojiei 6e3
IIOBHOTO I1epebopy NPOCTOPY CTaHIB i lae 3MOTy 3MEHIIUTH OOUMCIIIOBAJIbHI BUTPATU lepeBipku y 1,5-4 pasu
IIOPIBHSIHO 3 TPaJuLiliHOIO popmabHOIO Bepudikallielo 3a 36epeKeHHs HeOOXiAHOTrO PiBHS LOCTOBIPHOCTI. Y
Pe3yJbTaTi AOCHiIKEHHS pO3po6seHO0 iHpOPMaLiliHy TEXHOJIOTiI0 po3pobseHHs cienu@ikaliil Ipy peimKUHIpUHTY
apxaiyHux IT-cucrem, mo OXOIJII0E METO, IEKOMITO3ULIi Ta aHaNi3y apxaiyHux IT-cuctem, MeTOJ, CUHTE3Y BUMOT
Ha OCHOBI pP€BepPC-iHXMHIPUHTY Ta MOJIeJli «40PHOTO SIMKa», MeToh popmartisaliii 6i3Hec-1rpolieciB Ha OCHOBI
mepex IleTpi Ta MeTON CTaTUCTUYHOI Basiganii crienudikaniit. Kpim Toro, copmoBaHO aaropuTMu peanizanii nux
METO[IiB, CTPYKTYypy iHdOpMauiiiHOi TeXHOJIOrii, TporpaMHi 3aco6u aBTOMaTu3alii 1o6yg0BM Moene i
CTaTUCTUYHOI NepeBipku crienudikalliii, a TaKOX [IPOBEJIEHO eKCIIEPUMEHTaJIbHE OCTiIKEeHHS, Pe3yJIbTaTy SIKOTO
niaTeepauay epeKTUBHICTb po3p06JIeHOro niaxony AJ1s 3anad peikunipunry IT-cucrem. [IpakTuyHe 3Ha4€HHS
OJlepKaHUX PE3yJbTaTiB MOJISTa€E y IOOYIOBi CTPYKTYpU iHPOPMALiFIHOI TEXHOJIOTIi pOo3pO0JIeHHs Ta Bajigallil
crierudikaniit IT-ipoeKTiB, po3po6IeHHi aATOPUTMIB i IporpaMHUX 3aC06iB ii peasiszariii, a TAKOXK B
€KCIIEPMMEHTAIbHOMY IiTBEPIKEHH] e(PeKTUBHOCTI 3aIIPOIIOHOBAHOTO MiJX04y Ha peayIbHUX NIPUKIIaax
peirkuHipuHry IT-cucteM. 3acTocyBaHHS PO3POOJIEHO] TEXHOJIOTII jae 3MOr'y MiIBUIIXATH SIKiCTh crienuQikaiii,

3MEHIIMTU PU3UK (PYHKIIOHATIBHUX HEBIAMOBIAHOCTEN i CKOPOTUTH TPYLOMICTKICTb €TaIiB aHai3y Ta Balifarii.

2. The dissertation is devoted to the development of information technology to increase the efficiency of
developing and validating IT project requirements specifications in the process of reengineering archaic IT
systems. The relevance of the study is due to the increasing number of tasks for upgrading outdated IT systems,
which are characterized by incomplete or outdated documentation, complex business process logic, high
interdependence of components and risks of loss of functional compliance during migration. The first section
analyzes modern methods, models and tools for developing IT project requirements specifications, methods for
reengineering software systems, types of IT reengineering projects and practices for forming specifications in
tasks for upgrading archaic IT systems. The main limitations of existing approaches are identified, in particular,
dependence on incomplete documentation and expert knowledge, insufficient formality of text descriptions, the
complexity of building complete models of large systems and the high computational complexity of their formal
verification. The need for an integrated approach combining behavioral analysis, business process formalization,
and scalable statistical validation of specifications is substantiated. In the second section, information technology
models and methods for developing specifications when reengineering archaic IT systems are developed. A
method for decomposition and analysis of archaic IT systems, a method for synthesizing requirements and
specifications based on reverse engineering and the "black box" model, a method for formalizing business



processes based on Petri nets, and a method for statistical validation of specifications are formed. The obtained
methodological results provide structured restoration of the logic of system functioning, synthesis of
requirements under conditions of incomplete documentation, formal representation of parallel, alternative, and
recovery scenarios, as well as scalable verification of models without a complete search of the state space. In the
third section, algorithmic support for information technology is formed. An algorithm for the method of
reengineering IT projects, an algorithm for decision-making and documentation of discrepancies, an algorithm for
formalizing processes and building models, and an algorithm for statistical validation of specifications have been
built. This has created an algorithmic basis for converting reverse engineering results into formalized
specifications, supporting iterative parallel testing, and ensuring a controlled level of reliability of validation
results. In the fourth section, the structure of the information technology for developing specifications during the
reengineering of archaic IT systems is developed, the features of the developed software are described, an
experimental study is conducted, and a description of experimental models and processes is given. The results of
statistical validation of models and a comparative analysis of the effectiveness of the proposed approach are
presented. It is shown that the developed information technology integrates the subsystems of reverse
engineering and behavioral analysis, process formalization, and statistical validation of specifications. According to
the results of the experiments, it was found that statistical validation provides stabilization of the model
characteristics without a complete search of the state space and allows reducing the computational costs of
verification by 1.5-4 times compared to traditional formal verification while maintaining the required level of
reliability. As a result of the study, an information technology for developing specifications for reengineering
archaic IT systems was developed, which includes a method of decomposition and analysis of archaic IT systems, a
method of synthesis of requirements based on reverse engineering and the "black box" model, a method of
formalizing business processes based on Petri nets, and a method of statistical validation of specifications. In
addition, algorithms for implementing these methods, the structure of information technology, software tools for
automating model construction and statistical verification of specifications were formed, and an experimental
study was conducted, the results of which confirmed the effectiveness of the developed approach for IT system
reengineering tasks. The practical significance of the results obtained lies in building the structure of information
technology for the development and validation of IT project specifications, developing algorithms and software
tools for its implementation, as well as experimentally confirming the effectiveness of the proposed approach on
real examples of IT system reengineering. The application of the developed technology allows to improve the
quality of specifications, reduce the risk of functional inconsistencies, and reduce the complexity of the analysis
and validation stages.
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