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Pedepar:

1. Y puceprauiiiHiil po60Ti po3B'sa3aHO aKTyabHy HayKOBO-TIPUKJIAJHY 3a[1a4y Y rajay3i IporpamHoi iHxkeHepii —
MiBUIIEHHS PiBHS HANiIMHOCTI MpOrpamMHOro 3abe3rnedyeHHs MOOIIbHUX CUCTEM HIJISIXOM BU3HAYEHHs (PaKTOPiB, 110
BIIJIMBAIOTh Ha NIPOLEC MOT0 CTapiHHS, NOOYJ0BM MAaTEMAaTUYHUX MOJEJIEN CTapiHHS i OMOJIOIPKEHHS IIPOTrPAMHOTO
3a6e3reyeHHs Ta po3pOo06JI€HHS BiiNOBiAHMX 3aCc06iB. [lucepTaliiiHa poboTa CKIaAA€ThCA 3i BCTYIY, YOTUPbOX
PO3[isiB, BUCHOBKIB, CIIUCKY JiTEpaTypHUX JIKepeJl Ta JOAATKIB. Y BCTyIi OGIPYHTOBAHO aKTyaslbHICTh TEMU
IYCEepPTaLifHOTO AOCJIIPKEHHS; ONIMCAHO 3B'SI30K POOOTU 3 HAYKOBUMU IIPOrpaMaMH, [IJIaHAMU, TEMaMU;
c(pOpMyIbOBAHO METY Ta OCHOBHI 3aBIaHHS IACEPTALiIHOI pOOOTH; IPEACTABIEHO METOAN NOCHIIKEHHS Ta
BM3HAYE€HO HAyKOBY HOBU3HY Ta BilOOPa’)KEHO MPAaKTUYHE 3HAYEHHSI OJeP>KaHMX Pe3yJbTaTiB LOCIiIKeHHS,;
IIPE3€HTOBAHO CIIMCKU OIy0JIiKOBaHMX IIpallb 32 TEMATUKOIO IUCEPTaliliHOi po60TU Ta KOHPEPEHLIil, Ha KOTPUX
0yJ10 anipO60BAHO OCHOBHI Pe3yJIbTaTU JUCEPTALIHOI poOOTHU. B epmomMy po3zini po3risiHyTO OHSITTS CTapiHHS
IIPOrPAMHOTO 3a6€3MeYeHHs Ta TaKi OCHOBHI XapaKTEPUCTUKU SIK 4eEKTU, IOMUJIKY, €PEKTH, METPUKU Ta (AKTOPU

cTapiHHs. BuzHadeHo, 0 SBUIE CTAPiHHSA Ma€ 3HAaYHUI HETAaTUBHUI BIIUB HA HAZiMHICTb Ta IPOAYKTUBHICTD



[IPOrPaMHOro 3a6esnevyeHHs. PO3risHyTO Ta MpoaHasi30BaHO Pi3Hi METONY AOCIIKEHHS Ta MOJIeJII0BaHHS SIBUINA
CTapiHHS IporpamMHoOro 3abesneyeHHs.. OGIPYHTOBAHO BaKJIMBICTh €eMITIDUYHOIO Ta TEOPETUYHOTO OCTIiIPKEHHS
IIpolLiecy CTapiHHs Ta METO[IiB IPOTHUJ] 1oro edpekTaM B MOOIIbHUX OllepalliiHUX cCUCTEMax, 30KpeMa, Android,
OCKiJIbKM, MOOLJIbHI Ta BOYIOBaHi IPUCTPOi BPa3JIMBi 10 €(PEKTIB CTApiHHS, a iX NOBCAKAEHHE BUKOPUCTAHHS
BUMarae 3abe3ne4eHHs BUCOKOro piBHS HafiliHOCTi. COPMyIbOBAaHO aKTyasIbHi HAYKOBO-IIPUKJIAIHI 3aadi, sKi
OyIyTb PO3B’sI3yBaTUCh B JIaHill pOOOTi. Y Ipyromy po3ziii BUKOHAHO aHaJli3 iCHY040i Moiesli IIpoLiecy CTapiHH Ta
OMOJIOJIKEHHS IIPOrPAMHOrO 3abe3eYeHHs 115 ornepauiiHoi cuctemu Android 3 ypaxyBaHHSIM aKTUBHOCTI
BMKOPHCTaHHS MOOLILHOTO IIPUCTPOIO KOPUCTYBAaY€M, BUSHAYEHO OCHOBHI HEJIOJIIKM Liiei MOZeJIi Ta 3alIpOIIOHOBAHO
[IOKpaIlleHi MOZeJIi CTapiHHS Ta OMOJIOJKEHHS], SIKi BpaXOBYIOTbh SIK aKTUBHICTh BUKOPUCTAaHHS MOOIJIBHOTO
IIPUCTPOIO KOPUCTYBAYEM, TaK i MEXAHI3MU «TEIJIOTO» Ta «XOJIOJHOI0» BUKOHAHHS [IPOLIEAYPY OMOJIOIKEHHS, Pi3Hi
PiBHI CTapiHH4 Ta MO>KJIMBI CTpaTerii BUKOHAHHS NPOLeIyPYU OMOJIOIKEHHS, a TAKOX, (PaKTOp PiBHA 3apsiLy 6arapei.
B TpeTboMy pO3iJi IPEICTaBIEHO PE3YIbTaTh €KCIIEPUMEHTANILHUX JOCIIIIKEHD BUIIA CTAPiHHA IPOrPAMHOTO
3abe3nevyeHHs B ornepalliliHii cuctemi Android, 30kpema, BAKOHaHO aHasi3 MeTPpUK Ta GakTOPiB CTapiHHS.
3anpornoHOBaHO Ta €KCIIEPUMEHTAIBHO NTepeBipeHO JBi METPUKM rpadivyHoro intepdeiicy KOpucTyBaya, HOBi B
KOHTEKCTi CTapiHHS IPOrpaMHOro 3abe3Me4eHHs: TPUBAJiCThb BilOOGPaskeHHS KaJpiB Ta KiJbKiCTb «3iCOBAHUX»
Kazpis. [JocnigkeHo HOBI pakTOpu CTapiHHS, a caMe, Kpoc-TIaTPOPMOBIi 3aCTOCYHKH Ha 6a3i GpperiMBOpKYy Flutter
Ta CLeHapill BUKOPUCTAHHS MOOIJIBHOTO NPUCTPOIO i3 ay3aMH MiJ, 4aCc reHepyBaHHS pob040oro HaBaHTakeHHs. Ha
OCHOBi BUKOHAaHMX TEOPETUYHHUX Ta IPAKTUYHUX JOCIiIKEHb 3alIPOIIOHOBAHO i ONNMCAaHO METO]] OMOJIOIPKEHHS
IIPOrpaMHOro 3abe3neyeHHs [J1s onepauiiiHoi cucremu Android, K1l BAKOPHUCTOBYE KOMIIJIEKCHY MOJIEJIb,
OIMCaHy B APYTOMY PO3ZiJi, 1719 IPOrHO3yBAaHHS YaCy BUKOHAHHS MIPOLEyPH OMOJIOJIKEHHS. Y YETBEPTOMY
PO3[iJli OIIMCAHO BilOMY METOJ0JIOTII0 AOCIIIPKEHHS CTapiHHS IPOrpaMHOro 3abe3nedyeHHs 11 olepaliiHoi
cuctemu Android, sika BUKOpUCTaHa B AaHill poOOTi 11714 NOCiIKEeHHS METPUK, PAaKTOPiB Ta OCOOJIUBOCTEN
npoueciB cTapiHHs. Po3po6ieHo ppeiMBOPK Jj1s1 BAKOHAHHS CTPECOBOTO TECTYBaHHS MOOGiIIbHUX 3aCTOCYHKIB OC
Android Ta BUKOHaHHS aHaJli3y 3i0paHUX JaHUX Y BiANOBIZHOCTI 10 NonepenHbO BUBHAYEHOI METOLOJIOT
IoCHiIXeHHs. Po3po6ieHO CTPYKTYPy MOJYJIiB IPOrPaMHOTO 3aCO0Y OMOJIO>KEHHS IIPOrPAaMHOrO 3a6€31e4eHHs
1151 onepauiitHoi cucremu Android, B KOHTEKCTI SIKOi MOKJIMBO peasli3yBaTy 3alIPOIIOHOBAHUI B TPETbOMY PO3Zisi

METOM OMOJIOJIPKEHHS ITPOTrPAMHOTO 3abe3reyeHHsI.

2. The dissertation solves a topical scientific and applied problem in the field of software engineering - increasing
the software reliability for mobile systems by identifying factors influencing the aging process, building software
aging and rejuvenation mathematical models and developing appropriate tools. The dissertation consists of an
introduction, four chapters, conclusions, a list of references and appendices. The introduction substantiates the
relevance of the topic of dissertation research; describes the connection of work with scientific programs, plans,
topics; the purpose and main tasks of the dissertation are formulated; research methods are presented and
scientific novelty is determined and the practical significance of the obtained research results is reflected; lists of
published works on the topic of dissertation work and conferences were presented, at which the main results of
the dissertation work were tested. The first chapter discusses the concept of software aging and key
characteristics such as defects, errors, effects, metrics and aging factors. It is determined that the phenomenon of
aging has a significant negative impact on the software reliability and performance. Various methods of research
and modeling of the software aging phenomenon are considered and analyzed. The importance of empirical and
theoretical research of the aging process and methods of counteracting its effects in mobile operating systems, in
particular, Android, is justified, because mobile and embedded devices are vulnerable to the effects of aging, and
their daily use requires a high level of reliability. The actual scientific and applied problems that will be solved in
this work are formulated. The second chapter analyzes the existing model of software aging and rejuvenation for
the Android operating system considering the usage activity of mobile device, identifies the main disadvantages of
this model and offers improved models of aging and rejuvenation, which take into account both user activity and
mechanisms of warm and cold rejuvenation, different aging levels and possible rejuvenation strategies, as well as
the battery charge factor. The third chapter presents the results of experimental studies of the software aging
phenomenon in the Android operating system, in particular, the analysis of metrics and aging factors. Two new



graphical user interface metrics have been proposed and experimentally tested in the context of software aging:
frame draw time and junky frames count. New aging factors have been explored, namely cross-platform
applications based on the Flutter framework and the scenario of using a mobile device with pauses when
generating workload. Based on the performed theoretical and practical research, the software rejuvenation
method for the Android operating system is proposed and described. The fourth chapter describes the general
methodology for researching software aging in the Android operating system, which is used in this paper to study
the metrics, factors, and features of aging processes. A framework has been developed to perform stress testing of
Android mobile applications and perform analysis of collected data in accordance with a predefined research
methodology. The structure of software modules for the Android operating system has been developed, in the
context of which it is possible to implement the software rejuvenation method proposed in the third chapter.
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