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Pedepar:

1. Inceprarnist Ha 3006YTTs CTyneHs JokTopa (dpinocodii 3a cnenianpHicTio 122 - KoM'totepHi Hayku (I'any3b 3HaHb
12 - TexHiuHi HayKkn). - XapKiBCbKUI HallioHaJIbHUY YHiBepcuteT iMeHi B. H. Kapasina, MiHicTepcTBa OCBiTH i HAyKu
Ykpainu, Xapkis, 2023. lucepTalis npucBsiieHa Bepudikallii napasueabHAX Iporpam A inpopmauinHux
YIIPaBJISIIOUMX CUCTEM, IO € CKJIQJAHOI0 Ta BaKJIMBOIO 33Jjau€elo 3 6aratbma rpobiemamu Ta BUKIUKaMHU.
PosrngnaoTscst 0cO6IMBOCTI IpoLecy Bepudikallii napanesabHUX Nporpam iHpopMmaLiiHUX yIpaBiIsilounX CUCTEM.
OnucaHi HaNNOIMPEHIIli iIHCTPYMEHTAJbHI 3aco6u Bepu@ikauii mporpam 3 HiITPUMKOIO IIapajeIbHUX OO0UNCIEHb.
[TpupnineHo yBary, 1o Ha CbOrO/IHI HEOOXiTHICTh BUCOKOI € peKTUBHOCTI IIapajieIbHOro IPOTPaMHOr0 3a0e3IedyeHHs
iHdOpMaLiiHNX YIIPaBISAIOYMX CUCTEM BAUMAarae CyTTEBOTO PO3IMMPEHHS CKIaly (HaKTOPiB, 110 BPAaXOBYIOThCS IIPU
(dopMasbHIiN po3po6Li YaconapamMeTprU30BaHUX MyJIbTUNIAPAIEIBHUX IPOrpaM iH(POpMaLIHUX YIPABIISIOUAX
CHCTEM. AKLIEHTOBAHO, 10 Bepudikallis MyJIbTUIIapPAJIEIbHMUX 4aCONapaMETPU30BaHUX [IPOTPaM Ma€ TPU CKIIafIOBi:

KOMIIISILifHA BepudiKallist; JeKoMIIisaiiHa Bepudikalist Ta ceMaHTH4Ha Bepudikamis. Komminauiitna



BepuQikalis 3a6e3nedye nepeBipky CUHTAKCUYHOI Ta 4aCOBOi KOPEKTHOCTI (POPMAJIbHOTO CUHTE3Y CTPYKTYP
CEeMaHTUKO-YMCII0BOi crienudikanii, nekoMmninauiiHa Bepudikaliis 3a6e3rnedye rnepesipKy JIOriYHoi eKBiBaJeHTHOCTI
CHHTE30BaHUX MYJIbTUIIAPAJIEJIbHUAX IPOrPaM Ta TEKCTIB BXiJHUX MTOCIIiZOBHUX IIPOrPaM IIiCjIsg 3aBEPLIEHHS BCiX
€TalliB CUHTE3Y, a CEMaHTU4YHA Bepu@ikalis nosdrae y nepesipli 36iry olMHULb BUMipIOBaHHS (i3MYHUX BEJINYMH,
OTPUMAaHUX Ha OCHOBi ()OPMasIbHOTO CUHTE3Y YacoIllapaMeTPU30BaHUX MYJIbTUIIAPAJIEJIbHUX ITPOrpam
iHpopmaLiiHUX YIIPABIISIIOYUX CUCTEM Ta OOUHULb BUMIPIOBAHHS BXiJHUX Ta BUXIIHUX [aHUX, IO 331aI0ThCs
KopucrtyBauamu. CpoOpMOBaHO Cy4yaCHi BUMOTHY [0 CYTTEBOIO PO3IIMUPEHHS CKIany (paKTopiB, [0 BPaxOBYIOTbCS
npu GopMaspHili po3pob1Li YacornapaMmeTpU30BaHNUX MYyJIbTUIIAPAJIeNIbHUX [Tporpam iHhopMaLifiHUX yIIPaBISIOunX
cucreM. PopMymIOeTHCS 3a1a4ya IUCEPTALiTHOrO JOCiIKEeHHs, sIK PO3po6Ka iHdopMaliiiHOI TeXHOJIOTil
Bepudikalii napasnespHUX YacolapamMeTpU30BaHUX Nporpam iHQopMaLifHUX YIPABIISIIOUAX CUCTEM 3 METOIO
niABUILEHHS ii e(PEeKTUBHOCTI 32 PaXyHOK 3aCTOCYBAaHHS KOMIIUISILIMHOIL, TeKOMIIIALIMNHOI Ta CEMaHTUYHOI
BepuQiKallii Ha OCHOBi CEMAaHTUKO-YMCIOBUX crienudikaniii. 17151 BUpilIeHHs IOCTaBIEHOI HAYKOBO-MTPUKJIaAHOI
3a71a4i BUPillIEeHO PO3POOUTH Psif METOIB, a came: MeTo ], KOMIIJALiHOI Bepudikalii mapaaenbHUX
YyacolapameTpU30BaHUX Nporpam 111 iHpopMaLiliHMX YIIPaBJIsIlOYMX CUCTEM; METO, IEKOMIIIALifHOI Bepudikaii
napasiesbHUX YacolapamMeTprU30BaHUX Iporpam 1Jis iHpopMaliiHUX YIIPaBIsS0YUX CUCTEM; METOJ, CEMaHTUYHOI
Bepudikalii napasgespHUX YacolapamMeTpU30BaHUX IIporpam IJ1st iHpopMaLiliHuX yIpasisodux cucteM. OnucaHo
eTany po3pobKy MeToHy KOMIIIsLiiiHOI Bepudikalii napasyesbHUX MPOrpaMHUX 3ac06iB iHPpopMaLiliHuX
yhnpasisiiounx cucteM. OnucaHi icHy04i MeToau napasieybHoi 00poOKM iHpopmalii Ta ix CyTHICTh, TOKa3aHO
IOLiNbHICTh BUKOPUCTAHHS CYKYITHOCTI METOIiB NapasesbHoi 06po6ku iHdopMalii mpu po3poobli napaaeabHOro
IIPOrpaMHOro 3a6e3neyeHHs iHPopMaliiHUX yIpaBsiiouux cucteM. ONKUCaHO CyTHICTb AEKOMIISALIHHO]
Bepudikalii yaconapameTpru3oBaHUX IPOrpaMHUX 3aCc00iB iHpOpMaLIiHUX YIIPaBASIOUMX cucTeM. [lounHaouy 3
aHaJi3y 6iHapHOTO KOAY MOCIiOBHOI TpOrpamu, MPOBOAUTHCS MOTO AEeKOMIIJIALIS 3 METOI0 BiJHOBJIEHHS BXiTHOTO
Kony. OTpuUMaHuil BXiTHUIN Ko, MinaaeTbesl popMasbHil Bepudikarii 3a JoromMoroo MaTeMaTUYHUX METO/LIB.
Bin6yBaeTbcs [OBeleHHSI KOPEKTHOCTI TporpamMu, repesipka BJIaCcTUBOCTEN 6€3I1eKU, aHali3 BillIOBiAHOCTI
BMMOraM TOILO. AHAJIi3yl0YM BXiIHUH KOJI IIPOrPamMu, MO>XKHA BUSIBUTY MO>KJIMBI BPa3JMBi MicL, fjedekru abo
[IOMUJIKY, 1II0 MOXKYTb BILJIMBATH Ha ii 6€3neKy Ta Ha#iiHicTh. TakoXX ONMCcaHi eTany I0CTaHOBKY 3334l
IIeKOMIiJIALiTHOI Bepu@ikalii yaconnapaMeTpru30BaHUX MapajiebHUX [MPOrpaMHUX 3ac06iB iHhopMaIiiHuX
yhnpasisiiounx cucteM. OnMcaHo MeTol, CEMaHTUYHOI Bepuikalii yaconapameTpru3oBaHUX MyJIbTUIIAPAIETIbHUX
IIporpam, 3MiCTOBHO PO3IJISIHYTI OCHOBHI €Tany METOly CEMaHTUYHOI Bepu@ikalii MyJIbTUIIapajeIbHUX IPOrpaM Ta
OIIMCAHO N0OYHOBY rpady, 1o 3[ilCHIOETHCS 32 LOIIOMOTOI0 32C00iB Bisyasizauii mapasenbHUX anapaTHO-
nporpaMHux o6'eKTiB. [IpencTaBieHa KOHIENITyajlbHa MOJleJIb TEXHOJIOTI Bepudikallii yaconapaMmeTpru3oBaHUX
napa’sesbHUX IPorpam iHpopMaLiliHuX YIIPaB/sl0YUX CUCTEM Ta 3MiCTOBHO OMKCAHO OCHOBHI KOMIIOHEHTU
apxiTeKTypu TexHoJioril Bepudikauii. O6paHo 10Ka3HUKY €PEeKTUBHOCTI TEXHOJIOTI] CeMaHTHKO-4YHCJIOBO1
Bepudikanii iHpopmaliiHUX yIPaBIIsSI0YNX CUCTEM CIIPSIMOBaHI Ha OLIiHKY TOYHOCTI Ta HaJiliHOCTi pe3ysbTaTiB
Bepudikanii. CyKynHiCTb OTPUMAaHUX y JUCEPTallii HOBUX HAyKOBUX PE3YJIbTATiB, IO3UTHUBHA OL[iHKA IXHbO]
IIOCTOBIPHOCTI, HAYKOBOI Ta MPaKTUYHOI 3HaYYyIIOCTi al0Th 3MOTy BBaXXaTU C(POPMYJILOBaHY HAYKOBY 3a7avyy
PO3poOKU TexHoJIoril Bepudikauii napanesbHux YacorapaMeTprU30BaHUX IIPOrpam iHPOpMaLiiHUX YIIPaBIISIOINX
CHCTEM 3 METOIO MiJBHUIeHHS e(PeKTUBHOCTI Bepu@ikallii 3a paxyHOK 3aCTOCYBaHHS KOMIIIJISILINHOI,
IIeKOMIIIJIALIIHOI Ta ceMaHTUYHOI Bepudikaliii Ha OCHOBI CEMaHTUKO-4YUCIIOBUX crielndikaliili, - po3B's3aHolo, a

IIOCTaBJIEHY METY — JOCSATHYTOIO.

2. The dissertation submitted for obtaining the Doctor of Philosophy degree in Technical Science: Speciality 122 -
Computer science. V. N Karazin Kharkiv National University, Ministry of Education and Science of Ukraine,
Kharkiv, 2023. The dissertation is devoted to the development and verification of parallel programs for information
management systems, which is a complex and important task with many problems and challenges. Peculiarities of
the processof verification of parallel programs of information management systems. The most common tools for
verifying programs with parallel computing support are described. Attention is focused on the fact that today the
need for high efficiency of parallel software of information management systems requires a significant expansion
of the composition of factors that are taken into account during the formal development of time-parameterized



multi-parallel programs of information management systems. It is emphasized that the verification of multi-
parallel time-parameterized programs has three components: compilation verification; decompilation verification
and semantic verification. Compilation verification provides checking the syntactic and temporal correctness of
the formal synthesis of semantic-numerical specification structures. Decompilation verification provides checking
the logical equivalence of synthesized multiparallel programs and input sequential program texts after completion
of all stages of synthesis. And semantic verification consists in verifying the coincidence of the units of
measurement of physical quantities obtained on based on the formal synthesis of time-parameterized multi-
parallel information management systems programs and units of measurement of input and output data specified
by users. Modern requirements for a significant expansion of the composition of factors taken into account during
the formal development of time-parameterized multi-parallel information management systems programs have
been formed. The task of the dissertation research is formulated as the development of information technology for
the verification of parallel time-parameterized programs of information management systems with the aim of
increasing its efficiency due to the application of compilation, decompilation and semantic verification based on
semantic-numerical specifications. To solve the scientific and applied problem, it was decided to develop a
number of methods, namely: the method of compilation verification of parallel time-parameterized programs for
information management systems; method of decompilation verification of parallel time-parameterized programs
for information management systems; method of semantic verification of parallel time-parameterized programs
for information management systems. The stages of development of the method of compilation verification of
parallel software tools of information control systems. It describes the existing methods of parallel information
processing and their essence, shows the expediency of using a set of methods of parallel information processing in
the development of parallel information management systems software. The stages of setting task of
decompilation verification of time-parameterized parallel software tools of information management systems. In
particular, it presents the structural scheme of the method of decompilation verification of time-parameterized
parallel software tools of information management systems and a detailed description of the procedures that
implement the stages of the method. The method of semantic verification of time-parameterized multiparallel
programs, reviews the main stages of the method of semantic verification of multiparallel programs meaningfully,
and describes the construction of the graph, which is carried out using means of visualization of parallel hardware
and software objects. It presents the conceptual model of the verification technology of time-parameterized
parallel information management systems programs and describes the main components of the verification
technology architecture meaningfully. The structure of the synthesis verifier of graphs is described in more detail.
The indicators of the effectiveness of the technology of semantic-numerical verification of information
management systems, aimed at assessing the accuracy and reliability of the verification results. The set of new
scientific results obtained in the dissertation, a positive assessment of their reliability, scientific and practical
significance make it possible to consider the formulated scientific task of developing a technology for the
verification of parallel time-parameterized programs of information management systems in order to increase the
effectiveness of verification due to the application of compilation, decompilation and semantic verification based
on semantic of numerical specifications, is solved, and the set goal is achieved.
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Bunaxonu, KOPUCHI MOJeJIi, MPOMUCIIOBI 3pa3ku
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BrnipoBagkeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B's130K 3 HAYKOBHMH TeMaMH: 0116U003141; 0121U11306883; 0121U109183

VI. BizoMocCTi mpo HayKOBOT0 KEPiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)

BaacHe IlpizBume Im's [10-6aThKOBI:



1. Toncronysbka Osnena I'eHHaziiBHa

2. Tolstoluzka Olena H.

KBastidikamis: 1. 1. 1., cTapmuii HayKOBuiA CIIiBPOGITHUK, KoueHT, 05.13.06

InenTudikarop ORCID ID: He 3acrocosyetses

JoparkoBa indopmamnist:

IloBHe HaﬁMeHYBaHHﬂ IOPUIUYHOL 0CO0H: XapKiBCbKuii HallioHaMbHUT yHiBepcUTeT imeni B. H. Kapasina
Kopg 3a €IPIIOY: 02071205

Micue3HaxoaKeHH: maiinan CBo6oH, Oyz. 4, XapkiB, XapkiBcbkuil p-H., 61022, Vkpaina

dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBitiHHS: MinictrepcTBo oCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odilliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBume Im'a Ilo-6aTbKOBI:

1. Opapymenko Oser MukosiaiioBuy

2. Oleh Odarushchenko

KBasidikamis: 1. 1. n., npodecop, 05.13.05

InenTudgikarop ORCID ID: 0000-0003-3933-9637

JoparkoBa iHdpopmamnist:

IToBHE HaﬁMeHyBaHHH lOpI/I,ILH'{HOi 0CO0H: TMosTaBChKuUii iepKaBHUI arpapHUil yHiBEpCUTET
Kopg 3a €IPIIOY: 00493014

Micue3HaxoaKeHHS: ByJ1. CkoBOpOH, 6yz. 1/3, IlontaBa, [TonTaBeekuii p-H., 36003, Ykpaina
dopma BiracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

Imentudikarop ROR: https:/ /ror.org/01s344n79

Baacue IlpizBumie Im's Ilo-6aTbKOBI:

1. JopomeHko AHaroutin OxumoBny

2. Anatolii Doroshenko

KBasigikamis: g. ¢.-m. 1., npodecop, 01.05.03
InenTudgikarop ORCID ID: 0000-0002-8435-1451
JoparkoBa indopmamnist:

IloBHe HaﬁMeHYBaHHﬂ IOPUIUYHOL 0Cc00H: KuiBchkuil HallioHasIbHUI yHiBepcuTeT iMmeHi Tapaca

[ITeByenka



Kog 3a €IPIIOY: 02070944

Micue3HaxoaKeHH: ByJI. Bosmogumupceska, 6yz. 60, Kuis, 01033, YkpaiHa
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

PeuenseHTu

Baacue IlpizBuuie Im's I1o-6aThbKOBI:
1. 'am3aeB Pycram OsiekcaHZpOBUY

2. Rustam Hamzaiev

KBasigikamis: . . 1., gou., 05.13.06

InenTudikarop ORCID ID: 0000-0002-2713-5664

JopaTrkoBa indpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKuil HallioHaMbHKT yHiBEpcUTeT imeni B. H. Kapasina
Kopg 3a €IPIIOY: 02071205

Micuesnaxo,r.perHﬂ: Maipan Ceobonu, 6yn. 4, XapkiB, XapKiBCbKuil p-H., 61022, Vkpaina

dopma ByacHOCTI: Jlepkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. MipomtHuK MapuHa AHaTosiiiBHa

2. Maryna Miroshnyk

KBasigikamis: 1. 1. ., npodecop, 05.13.05

InenTudikarop ORCID ID: 0000-0002-2231-2529

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPUAHUYHOI OCOOH: XapKiBChbKuil HAL[OHAJIBHUMI YHiBepcuTeT imeHi B. H. Kapasina
Kopg 3a €APIIOY: 02071205

Micue3HaxoaKeHHS: maiinad CBo6ozu, Oyn. 4, XapkiB, XapkiBcbkuil p-H., 61022, Vkpaina

dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3akir04Hi BimoMocTi



Biacue IlpisBume IM'st [To-6aTbKOBI XKontkeBud I'puropiit Mukosiainosu4
roJIOBH pagu

Biiacue IlpisBume Im's ITo-6aTbKOBI Xontkesud I'puropiii MukosiainoBuy
rOJIOBYIOYOTO Ha 3acCilaHHi

BiamoBiganbHUH 32 MiZTOTOBKY [llepuenko Annpiii Onekcanaposuy

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiJIIOBiZaJIbHUM 3a peE:CTpaI.lilO HayKOBO'l' Opuenko TersiHa AHaToJIiBHA

OisIIBHOCTI




