O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0826U003587
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 14-07-2026

Craryc: Haka3 npo Bugady gumnioma

PexBi3utu Haka3y MOH / Haka3y 3akjyazny: Hakas no JJHY N2 1041-c Big 22.09.2026
P

I1. BimomocrTi nipo 3400yBaya

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. MitikoB MuKkosa OpiiioBuy

2. Mykola Y. Mitikov

KBasigikamis:

InenTudikarop ORCID ID: 0009-0002-1297-5676

Bupa, pucepranii: nokrop dinocodii
AcnipanTtypa/JloKTOpaHTypa: Hi

IITudp HayKoBOi creniaJIbHOCTI: 113

Ha3zBa HayKOBOi cneuia.m;noc'ri: [TpuknagHa MaTeMaTHKa
I‘a.nysb / ra.nysi 3HAHb. MaTeMaTHKa Ta CTaTUCTUKA
OcCBiTHBO-HAayKOBa NMporpama 3i CreniajgbHOCTI: [IpukiagHa MaTemMaTrKa
Jara 3axucTy: 01-09-2026

CrneniaJbHICTh 3a OCBITOI0: Komm'oTepHa iHXeHepis
Micue p060TI/l 3a06yBaqa: Opranisauis BifiCcyTHA

Koz 3a €IPIIOY: 00000000

Micue3HaxoaKeHHs: ------ , Kuis, 00000, Ykpaina
dopma ByracHOCTI: 3mimana

Cdepa ynpasiriHHS:

InenTudikarop ROR:

Image not found or type unknow



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
IIudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi Cleliaai30BaHOi BYEHOI pazu). PhD 16279

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOH: [IHINPOBCHKMIl HALIOHAIBHUIA YHiBepCcUTeT imMeHi Onecs
l'onuapa

Kopg 3a €IPIIOY: 02066747

Micqesﬂaxon)KeHHﬂ: npocnekT Hayku, [JHinpo, JHIIpoBChKuii p-H., 49045, Ykpaina
dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTudikarop ROR:

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOH: [IHINPOBCHKMII HALIOHAIBHUIA YHiBEpCUTET imMeHi Onecs
l'oHuapa

Kopg 3a €IPIIOY: 02066747

Micue3Haxoa>KeHHsI: npocnekt Hayku, JlHinpo, JHinpoBcbkuil p-H., 49045, Vkpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

InmenTudikarop ROR:

V. BimomocTi npo gucepraniio
MoBga guceprTaiiii: Vkpaincoka
Kopu TeMaTHYHHX PYOPHK: 27.41.17, 28.17.05, 28.17.19

Tema guceprauii:
1. Inentudikaris aHomaniit B po60Ti IporpamMHOro 3abe3nedeHHs Ha OCHOBI aHasIi3y 3HIMKIB Imam’sTi

2. Detection of Software Anomalies Based on Memory Dump Analysis

Pedepar/anoTamis:

1. Inceprauiiine QOCIiIpKEHHS 0yJI0 IPOBEEHO 3 METOI0 PO3POOJIEHHS MaTeMaTUYHOI MOJIeJli, KPUTEPIiB Ta
aNropuTMIYHUX IpoUenyp ineHTUdiKalii cieHapiiB HaIMipHOTO BUKOPUCTAHHS ONEPATUBHOI MaM’sITi IPOrpaMHUMUA
3aCTOCYHKaMU KEPOBaHOTr'O CepeoBUIa BUKOHAHHS Ha OCHOBI (pOpMasli3oBaHOIo NOIAHHS 3HIMKA MTaM’sTi, a TAaKOX
11o6yJ0BY NPOJYKLIMHOrO MEXaHi3My 3aCTOCYBaHHSI ITPaBuUJI [1J1s1 KiJIbKiCHOTO OLIiHIOBAaHHSI MOKJIMBOT'O 3MEHIIEHHS
o6csry nam’siTi micsis gOoMyCTUMUX EPETBOPEHD MOJAHHS AaHUX. [I71s1 IbOTO B XO[i pO60TH BIEPIIE 3aIIPOIIOHOBAHO
dbopmanbHy MOZesIb 3HIMKA [TaM’Ti IPOrPaMHOrO MIPOLECy K CKIHU€HHOI TUIII30BaHOI CTPYKTYypU OO'€KTIB, y SIKiil
0aiiToBe MOJAaHHS NIaM'sITi IHTEpPIIPETYEThCS Uepe3 MHOXKUHU 00 €KTiB, TUIIIB, aJipec, po3MipiB, 3HaUeHb I10JIiB i
3B'S13KiB MK 00’eKTamu. Briepiie copmynboBaHo 3amavy ineHTudikalii HaIMipHOro BUKOPMCTaHHS ONI€PaTHUBHOI
nam’siTi SIK 3a7ja4y BUSIBJIEHHS KJIACiB HA/IJIMIIKOBOTO TIOJJaHHS iHpopMallil y TUIi30BaHill CTPYKTYpi 06'€KTiB 3

ypaxyBaHHSM €KBiBaJIEHTHOCTI 3a iHpOpMaLiliHUM BMiCTOM, 6€3HAJIMIIKOBOIO IIPECTaBIeHHS Ta KiJIbKiCHOrO



KoedilieHTa HaAMiIpHOCTI. YIOCKOHATIEHO aJrOPUTMIYHUI MiTXif, 10 BUSBJIEHHS Iy6JIiKaTiB He3MiHIOBaHUX 00 €KTIB
y 3HIMKax IIaM’sITi IJISIXOM IIOIIepeJHbOrO IPYITyBaHHS 00'€KTIB 32 TUIIOM i MIBUAKO OOYUCIIIOBAHMMY O3HAKaMU
iHpopmaLiiiHOro BMICTy 3 OAQJIBLIOIO TIEPEBIPKOI0 €KBiBAJIEHTHOCT] BCEPEVHI OTPMMaHUX MiIMHOXMH. [licTaB
[IOAAJIBLIIOTO PO3BUTKY METOJ, KiIbKiCHOTO OL[iHIOBAHHSI MOXKJ/IMBOTO 3MEHIIEHHS] BUKOPUCTAaHHS MaM'sTi [1J14
OCHOBHUX KJIaCiB HaJJIMIIKOBOTO MOIAHHS JaHUX, 30KpeMa 1y0JII0BaHHSI HE3MiHIOBAaHMX 00'€KTiB, HA/IJINIIKOBOTO
Iliana3oHy TUIIB [10JIiB, BTPAT Yepe3 BUPiBHIOBAHHS 00’€KTiB, CIIy>KOOBUX BUTPAT X€UI-KOJIEKIIiil i CTUCKaHHS
MacuBiB 6aliTiB 3i 36epekeHHSIM iHpopMaLiliHOro BMicTy. TakoX BIleplie 3alIpOIIOHOBAHO (POPMaJIbHY
IPOIYKLiHY MOZeJb IPeACTABIE€HHS 3HaHb [1JIs1 aHaJli3y 3HIMKIiB IIaM'sITi, y SIKill [IpaBuja 3aa0ThCs IPEUKATaMU
HaJ, GOopMasi3oBaHOIO CTPYKTYPOIO 3HiIMKa ITaM’sITi,  pe3yJIbTaTOM JIOTIYHOTO BUBEJEHHS € MHOXKHHA CLieHapiiB
HaJgMipHOTO BUKOPUCTAHHS IIaM'sITi, JiarHOCTUYHMX BUCHOBKIB i KiJIbKiCHMX OLIIHOK O4iKyBaHOI'O 3MEHIIEeHHS ii
o6csry. [HCTpyMeHTasIbHy peastisaliilo BUKOPUCTAHO 1171 OTPMMaHHS (aKTiB 31 3HIMKIB Tam’sITi, BAKOHAHHSI
aJITOPUTMIYHMX IIPOLENYP Ta EKCIIEPUMEHTAJILHOI IIEPEBIPKY 3alIPOIIOHOBAHUX MOJeNeN. Y X011 eMIIipu4HOi
IIepeBipKU Ha IIPOMUCIIOBUX 3HIMKAX I1aM’sITi 6yJI0 LOCIiI>KeHO PO3IO/i IIaM'sITi 3a TUIIaMHU, KiJIbKICHO OL[iHEHO
Iy0JII0BaHHS HE3MIHIOBAaHUX PSAKOBUX 3HaY€Hb, IEPEBIPEHO [IPUCKOPEHE BUSIBJIEHHS Ay0JIiKaTiB, OLIHEHO
KOMITIAKTHE IIOJAHHS KJIIOYOBUX TUIIIB XEII-KOJIEKLil, BapTiCTh 36epiraHHs iHpopmalii y CJIOBHUKAX [J1SI MAJIAX
KiJIbKOCTE! eJIEMEHTIB i JOIibHICTh CTUCKAHHS MAaCUBIiB 6aTiB; 1151 COOPMOBAaHUX IiaTHOCTUYHUX BUCHOBKIB

3icTaByieHO MMPOrHO30BaHi OIiHKY 3 GaKTUYHUMU 3MiHAMU ITiCJIsl IEPeTBOPEHHS MOJJaHHS JaHUX.

2. The dissertation research was carried out with the aim of developing a mathematical model, redundancy
criteria, and algorithmic procedures for identifying scenarios of excessive operational memory usage in managed-
runtime software applications on the basis of a formalized memory snapshot representation, as well as
constructing a production-rule mechanism for quantitatively estimating the possible reduction of memory usage
after admissible transformations of data representation. For this purpose, the dissertation for the first time
proposes a formal model of a process memory snapshot as a finite typed object structure, in which the byte
representation of memory is interpreted through sets of objects, types, addresses, sizes, field values, and relations
between objects. For the first time, the problem of identifying excessive operational memory usage is formulated
as the problem of detecting classes of redundant information representation in a typed object structure, taking
into account equivalence by information content, non-redundant representation, and a quantitative redundancy
coefficient. The algorithmic approach to detecting duplicates of immutable objects in memory snapshots is
improved by preliminary grouping of objects by type and rapidly computable features of information content,
followed by equivalence verification within the obtained subsets. The method for quantitatively estimating possible
memory reduction is further developed for the main classes of redundant data representation, including
duplication of immutable objects, excessive declared ranges of field types, memory losses caused by object
alignment, service overhead of hash collections, and compression of byte arrays while preserving information
content. The dissertation also proposes for the first time a formal production model of knowledge representation
for memory snapshot analysis, in which rules are defined as predicates over the formalized memory snapshot
structure, and the inference result is represented as a set of excessive memory usage scenarios, diagnostic
conclusions, and quantitative estimates of the expected memory reduction. The instrumental implementation was
used to extract facts from memory snapshots, execute the algorithmic procedures, and experimentally verify the
proposed models. During the empirical verification on industrial memory snapshots, the memory distribution by
object types was analyzed, duplication of immutable string values was quantitatively assessed, accelerated
duplicate detection was tested, compact representation of hash-collection key types was evaluated, the storage
cost of dictionaries with small numbers of elements was estimated, and the feasibility of byte-array compression
was examined; for the obtained diagnostic conclusions, predicted estimates were compared with actual changes
after transformations of data representation.
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Biacue IpizBume Im's ITo-6aThKOBI Kicenbosa Onena MuxafinisHa
rOJIOBH pagu

Biiacue IlpisBume Im's I1o-6aThKOBI Kicenbosa Onena MuxafinisHa
rOJIOBYIOYOTO Ha 3acCiiaHHi

Bi,ILl'IOBi,uaJIbHHI';I 3a lli,ILI‘OTOBKy XopaneH TersHa BosoguMupisHa

00JIiKOBUX JOKYMEHTIB



PeecTpaTop IOpueHko TetsiHa AHaToOJiiBHA

KepiBHuk Bigginy YKpIHTEI, mo €
BiZITIOBiZAaILHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisIIbHOCTI




