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2. Methods and Models for Software Quality Assessment in Information and Communication Systems

Pedepat/anoranis:

1. IncepTaliiio prCBsIYeHO PO3B’I3aHHIO aKTYaJIbHOI HAyKOBO-IIPAKTUYHOI 3a1a4i OI[iHIOBaHHS SIKOCTI IIPOrPaMHOTO
3abesneveHHs ([13) B indpopmauiftHo-KomyHikaninHux cucteMax (IKC). AKTyasnbHICTb JOCIiIPKEHHS 3yMOBJIeHa
3pocTaHHAM poJi [13 K KJII0YOBOrO KOMIIOHEHTA Cy4YaCHUX TEJIEKOMYHIKALIMHUX, PO3IOAIIEHNX, XMAPHHUX,
cepBicHO-OpieHTOBaHMX Ta aBianiiiHux IKC. Y po60Ti 06rpyHTOBaHO HEOOXiIHICTb TO€AHAHHS CTATUYHUX
XapaKTepPUCTUK IIPOrPaMHOTO NIPOAYKTY 3 AUHAMIYHUMHU OllepalliiiHUMU [IOKa3HUKaMU QYHKIiOHYBaHHS CUCTEMHU.
Mera focimpKeHHs NOJISITae Y MiBUILIEHHI TOYHOCTI, 00’€KTUBHOCTI Ta NPaKTUYHOI IPUATHOCTI OL[iHIOBAaHHS
sxocTi I13 B IKC msxom po3pobsieHHsI KOMIIJIEKCHOI MOl Ta JOMEHHO-OPi€EHTOBAHOTO METOY. 3alIpOIIOHOBAHO
IOMEHHO-OPiEHTOBaHMUI MeTO[, OLiHKM SKOCTi 13 simpa 5G, KOMIIJIeKCHY 6araTopiBHEBY MOZEJb iHTerpabHOI
oninku sikocTi I13 B IKC, a TakoX Nifxif, 10 afalTUBHOTO KOPUTYBaHHS BaroBUX KoeillieHTiB 3 ypaxyBaHHSIM
eKCIlTyaTaliitHoi quHaMmiku. ExcriepuMeHTanbHy nepeBipky BUKOHAHO y cepenosumax free5GC, UERANSIM,
Proxmox VE ta NetEm 14 cueHapiis, HabnmkeHuX 10 yMOB QyHKLiOHYyBaHHS cydacHux IKC. Pesysnbratu

HigTBEPAUJIN NIPALE3LATHICTh, YyTJINUBICTb i IPAKTUYHY NPUAATHICTh 3aIIPOIIOHOBAHUX PilllEHb AJ151 KOHTPOJIIO



SIKOCTi, BUSIBJICHHS Jlerpafalii, MOPiBHSIHHA KOHQIrypariii, onTumisatii IporpaMHUX KOMIIOHEHTIB Ta iHTerpari
IIpoLeayp OLiHIOBaHHS SIKOCTI B IIPOLIECU PO3PO06JIeHHS], TECTYBaHHS I eKCILIyaTalliflHOro MOHITOPHUHTY.

2. The thesis addresses an important scientific and practical problem of software quality assessment in information
and communication systems (ICS). The relevance of the research is determined by the increasing role of software
as a key component of modern telecommunication, distributed, cloud-based, service-oriented, and aviation ICS.
The thesis substantiates the need to integrate static characteristics of a software product with dynamic
operational indicators of system behavior. The aim of the research is to improve the accuracy, objectivity, and
practical applicability of software quality assessment in ICS by developing a comprehensive model and a domain-
oriented method. A domain-oriented method for assessing the quality of 5G Core software, a comprehensive
multi-level model for integral software quality assessment in ICS, and an approach to adaptive adjustment of
weighting coefficients taking into account operational dynamics are proposed. Experimental validation was carried
out using free5GC, UERANSIM, Proxmox VE, and NetEm in scenarios close to real operating conditions of modern
ICS. The results confirmed the feasibility, sensitivity, and practical applicability of the proposed solutions for
quality control, degradation detection, configuration comparison, software component optimization, and
integration of quality assessment procedures into development, testing, and operational monitoring processes.
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