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NpaBax pPyKOIUCY.

Huceprauiss Ha 3400yTTS CTyIleHd IOKTopa (irocodii 3a crnemianbHicTio 121
«IHxkeHepiss nporpaMHOro 3a0e3nedyeHHs» — 3axXIJHOYKPaiHCHbKHUW HallOHAJIbHUI
yHiBepcuteT, TepHomninb, 2026.

[TinroroBka 3/11CHIOBAJIACh Ha Kadenpi KOMIT FOTEPHUX HayK
3axiTHOYKpaiHCHKOTO HAIIOHALHOTO YHIBepcUTeTy MiHICTepCTBa OCBITH 1 HAYKH
YkpaiHu.

Huceprarniitna poboTa MNPUCBSIUEHA PO3B’A3yBAaHHIO AaKTYyaJIbHOI'O HAYKOBO-
TEXHIYHOTO 3aBJIaHHsS TIJIBUINCHHS e()EKTUBHOCTI YMPABIIHHA KOPIOPATUBHUMU
KOMI'IOTEPHUMH MEpeXaMHu IIJITXOM pPO3pOOJTICHHS MOjeNell 1 METOMiB Ha OCHOBI
3HAHHS-OPIEHTOBAHOTO MIJIXOY, II0 BPaXOBYIOTh CTPYKTYpPY MEpexl, il pecypcu Ta
MHOKHHY 3a/1a4, sIKi HUMH PO3B’SI3YIOThCA.

CydacHl KOpIIOpAaTUBHI KOMIT' FOTEPHI MEpEeXi € CKIAJHUMH PO3NOJILIICHUMU
1HGOpMaIIHHUMU CEPEIOBUINIAMHU, SIKI 00’ €THYIOTh 3HAYHY KUIbKICTh KOPHCTYBAdiB,
CepBepiB, MEPEIKEBHX CEPBICIB, IHHOPMAIIIIHUX PECYPCIB Ta MPUKIAAHUX 3a1a4. [locTiiine
3pocTaHHs O0CATIB iH(OpMAIlii, MIIBHIIEHHS BHMOI O JOCTYIIHOCTI CEpBICIB,
HEOOX1/IHICTh 3a0e3rnedeHHs KibepOesnekn Ta e()EeKTHBHOIO BUKOPUCTAHHS PECYPCIB
NPU3BOATh JO0 YCKIJIQIHEHHS IMPOIECIB aMIHICTPYBAHHS MEPEXEBOi 1HPPACTPYKTYPH.
TpaauiiitHi cucreMu ynpaBIiHHS KOPIIOPATUBHUMU MEPEKaMU MEPEBAXKHO OPIEHTOBAHI
HAa MOHITOPUHT TEXHIYHUX IapaMeTpiB oOOJiaJHAaHHS Ta AaBTOMATH3allll0 OKPEMHX
aJIMiHICTPAaTUBHUX OIEpalliid, MPOTE HEJOCTaTHLO BPAaXOBYIOTh 3HAHHS PO B3a€MO3B I3KU
MK pecypcamu, cepBicaMy, KOPUCTYBadyaMH Ta MHOXXHHOIO 33/1a4, 10 PO3B’SI3yIOThCA B
MepexkeBoMy cepenoBuili. [le oOMexye MOXIHBOCTI aBTOMAaTH30BAHOTO MPUNAHSATTS
OOIPYHTOBaHMX KOH(IrypaliiHUX pIIIEHb Ta 3HUKYE E(QEKTUBHICTh BUKOPUCTAHHS
MEPEKEBUX PECYPCiB.

[IpoBenenuii  aHami3 Cy4acHMX METOMIB  YIPABIIHHSA  KOPIOPAaTUBHUMU



KOMIT FOTEPHUMH MEPEKaMH T0Ka3aB, M0 ICHYIYi MporpaMHi miaTpopMu MOHITOPUHTY
ta aamiHictpyBanHs, 30kpema Cisco DNA Center, SolarWinds Network Performance
Monitor, ManageEngine OpManager, PRTG Network Monitor Ta Microsoft System
Center, 3a0e3meuyroTh BUCOKMW piBeHb 300py Ta Bizyamizauii iHQopmarlli mpo cTaH
MEpEXKi, OIHAK HE MIATPUMYIOTh TOBHOIIIHHOT'O OHTOJIOTIYHOI'O MPEACTABIICHHS 3HAHb IIPO
npeaIMeTHy 00JIacTh 1 MEXaHI3MIB JIOTIYHOTO BMBEICHHS, HEOOXIIHMX JIA peami3altii
THTEJICKTYAJIbHOT'O YIIPABIIHHSI MEPEKEBOIO 1THHPACTPYKTYPOIO.

Y pobOoTi 0OrpyHTOBAaHO JAOUUIBHICTH BUKOPUCTAHHS 3HAHHSA-OPIEHTOBAHOIO
MIAXOAY JUIS YIPABIIIHHA KOPIOPATUBHUMHU KOMIT FOTEpHUMHU Mepexamu. Ha BinMiHy Bij
TPaJUIIITHUX M1X0/I1B, 3aIIPOINIOHOBAaHA KOHIIEIII Oa3yeThest Ha (hopmastizaliii 3HaHb PO
CTPYKTYPY MEPEeXi, PECypCH, CEpBICH, KOPHUCTYBadiB, MOJITHKU OE3MEKH Ta MHOXHUHY
3aJa4 Yy MeXaxX €IMHOTO CEMaHTUYHOrO TPOCTOPY, IO CTBOPIOE OCHOBY ISt
ABTOMATHU30BAHOTO JIOTTYHOTO BUBEICHHS Ta MIATPUMKU NPUMHSATTS PIllICHb.

Y mepmiomMy po3niii - IPOBEASHO aHami3 ocoOJmBOCTEel  (YHKIIIOHYBAHHS
KOPIIOPATUBHUX KOMIT FOTEPHUX MEPEXK, CyYaCHUX METO/IB iX yIpaBJIiHHS, MOHITOPUHTY,
KOoH(DIrypyBaHHs Ta OajaHCyBaHHS HaBaHTaXeHHA. JlOCHIKEHO 3HAHHS-OPIEHTOBaHI
HiAXOAW JO0 TMOOYIOBU IHTENEKTYaIbHUX 1H(OpPMAIIHHUX CHUCTEM, MPOAHATI30BaHO
MeToau ¢opMaiizalii 3HaHb, BKJIOYAIOYM JIOTTYHI MOJENI, MPOIYKLIWHI CUCTEMH,
CEMaHTH4HI Mepexi, (PerMOBI CTPYKTYpH Ta OHTONOT1I. TakoX po3MIISIHYTO MOMIIUBOCTI
BUKOPHUCTAHHS HEUITKOI JIOT1KH, MAIIMHHOTO HaBYAHHS Ta MTYYHUX HEUPOHHUX MEPEK
JUIA MATPUMKM IPOLECIB YIOPABIIHHA MEpPEXeBOW 1H(ppacTpykTyporo. Ha ocHOBI
MPOBEJICHOT0 aHaNi3y cPOpMYyIHLOBAHO HAYKOBO-TEXHIYHY MpoOieMy Ta OOIpyHTOBAHO
HEOOX1HICTh 3aCTOCYBaHHS OHTOJIOTIYHOTO MIXOY.

VY apyromy po3aiii po3po0aeHo MaTeMaTHYHe 3a0e3MeYeHHs 3HAaHHI-OPIEHTOBAHO1
CUCTEMH YMPABIIHHSA KOPHOPATUBHUMHU KOMIT IOTEPHUMHU MeEpexaMu. 3alporioHOBAHO
OHTOJIOTIYHY MOJI€NIb KOPIIOPATHUBHOI Mepexi, sika ¢opMalli3ye 3HAHHSA MPO MEpEeKeBl
pecypcH, cepBiCH, KOPHUCTYBauiB Ta MHOXUHY 3aJlay y BUIJISJI KOHIICTITIB, BIIHOIICHD,
aKCioOM Ta TpaBWJI JIOTIYHOTO BHBEICHHS. P0O3p00JEHO METO OHTOIOTTYHO-KEPOBAHOTO

KOH(IrypyBaHHs KOPIIOPATUBHOI MEPEXK, SIKUM 3a0e31euye aBTOMaTU30BaHe (POpMyBaHHS



KOH(IrypaIiiifHuX pilieHh Ha OCHOBI CEMAaHTHYHOTO aHANi3y 3HAaHb IPO MPEAMETHY
007acTh Ta MEXaHI3MIB JIOTIYHOTO BHUBEICHHS. YIOCKOHAJIEHO MAaTeMaTUYHy MOJEIh
pPO3MOJUTY HAaBaHTAXKEHHS MDK IIEHTpaMU TEPMIHAIBHUX KJIacTepiB Ha OCHOBI
OaraToKpuTepiaibHOI ONTHMI3aIli Ta OHTOJOTIYHOTO TOJAHHA 3HAaHb IPO PECypCH
KOPIIOPATUBHOI KOMIT FOTEPHOT MEpeXi W MHOXKMHY 3a/ay. 3amporoHOBaHA MOJEIb
JI03BOJISIE BPAXOBYBATH HE JIMINE MOTOYHHM CTaH pecypciB, ajle ¥ CeMaHTU4H1
B3a€MO3B’SI3KM MDK 3a/ladyamMH, CepBiCaMU Ta MEPEKEBOIO 1H(PPACTPYKTYypOrO TMiA Yac
(opMyBaHHS ONTUMANIBHUX KOHQITYpalliil po3noIily HaBaHTaKEHHSL.

VY TperboMy po3aiial PO3pOOJICHO apXITEKTYpYy 3HAHHS-OPIEHTOBAHOI CHUCTEMHU
VIOpaBIiHHA  KOPIOPAaTUBHHUMH  KOMIT'IOTEPHHUMH  MEpeXaMH.  3ampOorOHOBAHO
0araTopiBHEBY NPOTPaMHYy apXiTEKTypy, SKa IHTETpye MIJCUCTEMU MOHITOPUHTIY,
VIPaBIIiHHSA OHTOJIOTTYHOIO 043010 3HAHb, JIOTIYHOTO BHUBEACHHS, KOH(ITypyBaHHS Ta
ontuMizarii. PeanizoBaHo oHToNoOriyHy 0Oa3zy 3HaHb Ha ocHOBI TexHosorii OWL Ta
MEXaHI3M JIOTIYHOTO BHBEJICHHS, SIKUM 3abe3mnedye aBToMaTuuHe (OpMyBaHHS HOBUX
3HaHh Ha OCHOB1 (aKTiB, OTPUMAHUX BIJ IIJCUCTEMH MOHITOPHHTY. Po3pobieHo
NpOrpaMHy peatizallilo MaTeMaTHYHOI MOJIEI PO3MO/ILTy HABAHTAXKEHHSI MK IIEHTpaMu
TEepPMIHAJIBHUX KJIACTEPIB Ta 3a0€3MeUeHO ii IHTErpallito 3 OHTOJIOTTYHOK 0a3010 3HAHb i
MEXaHI3MOM JIOTTYHOrO BUBeAEHHS. OOIpyHTOBAaHO BHUOIp TEXHOJOTIH MPOrpaMHOl
peatizailii Ta OMCaHoO OCOOIIMBOCTI IHTETrpalli MPOrPAMHUX KOMIIOHEHTIB Y MEXaX €IMHOI
CHCTEMH.

VY derBeprOMy PpO3AUII HABEIECHO pe3yJabTaTH NPOrpaMHOi peanizaiii Ta
EKCIIEPUMEHTATIbHUX JTOCIIKeHb po3po0sieHol cuctemu. PeanizoBaHo BeOOpi€HTOBaHE
nporpaMHe 3a0e3MeyYeHHs 3 BUKOPHCTAHHSAM CYYacHHX TEXHOJIOTIH po3poOIeHHS
nporpaMHux cucreM. [IpoBeneHo oriHoBaHHS €()EKTUBHOCTI 3alPONOHOBAHOTO METOY
OHTOJIOTTYHO-KEPOBAHOTO KOH(MIrypyBaHHS Ta MaTEMaTHYHOI MOJEIl PO3MOALTY
HAaBAaHTAXXEHHS MK LEHTpaMH TepMiHAIbHUX KiacTepiB. Pe3ynbratu excriepuMeHTIB
iATBEPIUIN MOXJIMBICTh aBTOMATH30BaHOrO (hOpMyBaHHS KOH(ITypauiiHUX PIllIeHb,
3MEHILECHHS PIBHS HEPIBHOMIPHOCTI BUKOPHUCTaHHS PECYpPCIB MEpEXI Ta MiABULICHHS

epeKTUBHOCTI (YHKIIIOHYBaHHA MepexeBoi 1HPpacTpykTypu. BukoHaHo ampobariiro



3alMpoOMOHOBAHMX MOJIENe 1 METOAIB Ha TMPUKIAAl KOPIOPATHBHOI  MEpPEexKi
3axiAHOYKPATHCHKOTO HAIIOHAJILHOTO YHIBEPCHTETY Ta Mepeki kKommaHii «KomymOyc».
OTtpuMaHi pe3ybTaTy MOKa3aJId 3MEHIIIEHHS CEPeIHbOI 3aTPUMKH JIOCTYITY JI0 CEPBICIB Ha
29-36 %, 3HIKEHHS 3aBaHTAXKEHHSA cepBepHUX pecypciB Ha 20-24 %, CKOpOYeHHs
KUTBKOCT1 MOPYIIIEHb MOJITHK JOCTYITY Ta MOKPAIICHHS IHTErpabHUX MMOKA3HUKIB SKOCTI
dbyHKITIOHYBaHHS Mepexi Maiike Ha 50 %.

[IpakTryHe 3HAYECHHS OJEpKAHWX pE3YJAbTATiB MOJSTA€ y CTBOPEHHI 3HAHHS-
OpIEHTOBAHOI TPOTPaMHOI CHUCTEMHU YIPABIIHHSA KOPHOPATUBHUMH KOMIT FOTEPHUMH
MepekaMy, sika 3a0e3ledye aBTOMAaTH3allilo MPOIECIiB MOHITOPUHTY, KOH(IrypyBaHHS
pecypciB, pO3MOAUTY HABAHTAXEHHSA Ta MIATPUMKUA NTPUHHATTS PIIIEHb HAa OCHOBI
OHTOJIOTIYHOTO TPEACTABICHHS 3HAHb. Pe3ynabTaTh [OCHIIKEHHS MOXYTh OyTH
BUKOPHUCTAHI i Yac MPOEKTYBAHHS, MOJEPHI3AIlli Ta EKCIUTyarailii KOpPIOpaTUBHUX
KOMIT'FOTEPHUX MEPEX MIANPUEMCTB, YCTAHOB Ta OpraHizamiid pi3HOrO TpodiIo
TISUTBHOCTI.

VY BHCHOBKax c(hpopmMysIbOBaHO OCHOBHI pe3yJIbTaTH AUCEPTALIHHOI POOOTH.

KuarouoBi cioBa: nporpamHo-anapaTHi 3aco0u (amapaTHO-IpOrpamMHi 3acoOu);
IHTEeNeKTyalli30BaHa CHCTeMa; KOMIT'IOTepHA Mepexka; apXiTeKTypa MpOrpamMHOro
3a0€e3MeUeHHs; OHTOJIOTIS (OHTOJIOT1SI MpeAMETHOI 001acTi); 0a3a 3HaHb; 1HPOpPMAILIiTHI
TEXHOJIOT1i; HeUITKa cucTeMa (HEUITKa JIOT1Ka); INTYYHUN 1HTEeNEKT; IPUIUHATTS PIlICHb;
HEHpOHHI Mepexi; MaTeMaThuyHa Mojedb (MaTeMaTHYHE MOJAENIOBAHHA); METOAH

ontuMizalli (onTuMizalis); KOMIT I0TEpHA CUCTEMA; MAllIMHHE HABYAHHS.

MNEPEJIIK OITYBJIKOBAHUX IPAIIH 3A TEMOIO JTUCEPTAIIIT

Haykoei npayi, 6 sikux onybiko8ano 0CHO8HI HAYKOBI pe3yibmamu oucepmayii

1. Dyvak, M.; Tsapiv, Y.; Pukas, A.; Petrovskyi, Y.; Melnyk, A.; Dyvak, A.;
Banasik, A.; Czupryna-Nowak, A.; Pikiewicz, P.; Popyk, Y.; Dzyha, Y. AR Technology
for Restoring Upper-Limb Joint Mobility in Patients. Appl. Sci. 2026, 16, 5878. (3,6 n.a.
/0,5 n.a.; 0cOOMCTUI BHECOK: TPOrPAMHMI MOYJIb HAAIITYBaHHS TAPEMETPIB CUCTEMU

Ta OIliHKa oro e()eKTUBHOCT1).



DOI: https://doi.org/10.3390/app16125878 (Scopus, Q2).

2. Melnyk A., Popyk Y. An Ontology-Driven Knowledge-Based Approach to
Complex Systems Management. Computer Systems and Information Technologies. 2026.
Ne 2. P. 86-99. (1,4 nma. / 0,8 ma.; ocoOMCTHII BHECOK: OHTOJIOTIYHA MOJIEIb
KOPIIOPaTUBHOI ~ KOMIT' IOTEPHOI ~ MEpexi, METOJI ~ OHTOJIOT'TYHO-KEPOBAHOI'O
KOH(IrypyBaHHsI KOPIIOPATUBHOT KOMIT FOTEPHOT MEPExKi).

DOI: https://doi.org/10.31891/csit-2026-2-9

3. Menbauk A. M., Tlonuk FO. 1. Ilporpamua apXiTekTypa OHTOJOI1YHO-
KEpOBAaHOI CUCTEMHM JJis YIPaBIIHHS CKJIAAHUMU 00’ektamu. Bicuuk HarioHansHOrO
YHIBEPCUTETY BOJHOIO rocrnojapcTBa Ta MpupoaokopuctyBanHsa. Cepis «TexHiuH1
Haykmy». 2026. Bun. 1(125). C. 276-302. (2,7 n.a. / 2,5 n.a.; 0cOOMCTHI1 BHECOK: MOJICTh
JUHAMIYHOTO PO3MOTY HABaHTKEHHS IIEHTPIB TEPMIHAIBHUX KJIACTEPiB, apXITEKTypa
MPOrpaMHOi  OHTOJOTIYHO-KEPOBAHOI  CHCTEMM  YIPABIIHHSI  KOPIOPATUBHUMH
KOMITFOTEPHUMH MEPEKAMMU ).

DOI: https://doi.org/10.31713/vt1202620

4. Popyk Y., Ples M. Optimization of Energy Consumption in Data Centers
Based on an Ontological Approach. Opto-Electronic Devices and Components in Laser
and Energy Technologies. 2025, Ne 50 (2), 282-292. (1,2 n.a. / 0,8 n.a.; ocobuctuii
BHECOK: arpooOarrisi Ta miaxiJ 10 HaJalTyBaHHs MapaMeTpiB OHTOJOTTYHO-KEPOBAHOIO
KOH(ITypyBaHHS KOPIIOPATHBHOI KOMIT IOTEPHOT MEPEXK1).

DOI: https://doi.org/10.31649/1681-7893-2025-50-2-282-292

5. M. Pylypchuk, N. Porplytsya, I. Stasiv, R. Monko, Y. Popyk, T. Yurchyshyn,
Parallelization and Optimization of a Method for Web Content Analysis and Accessibility
Evaluation for Visually Impaired Users. 2025 15th International Conference on
Advanced Computer Information Technologies (ACIT), Sibenik, Croatia, 2025, pp. 879-
883. (0,5 n.a. /0,1 n.a.; ocOOMCTUI BHECOK: METO/ OIIIHKH JOCTYITHOCTI 1H(GOpMAaIlIHHIX
pecypciB Ta HOro BIUIMB Ha MPOJAYKTUBHICTh POOOTH CUCTEMH).

DOI: https://doi.org/10.1109/ACIT65614.2025.11185892 (Scopus)

0. A. Melnyk, I. Romanets, R. Shevchuk, O. Kvasnytsia, Y. Popyk, V. Ivanyna.


https://doi.org/10.3390/app16125878
https://doi.org/10.31891/csit-2026-2-9
https://doi.org/10.31713/vt1202620
https://doi.org/10.31649/1681-7893-2025-50-2-282-292
https://doi.org/10.1109/ACIT65614.2025.11185892

An Intelligent System for Detecting Malicious Messages in IP Telephony within a
Corporate Network. 2025 IEEE 13th International Conference on Intelligent Data
Acquisition and Advanced Computing Systems: Technology and Applications
(IDAACS), Gliwice, Poland, 2025, pp. 1-5. (0,5 m.a. / 0,1 m.a.; ocoOMCTHII BHECOK:
QJITOPUTM HAJIAIITYBaHHS KOPIOPATUBHOT MEPEXI1 MPH aHaI31 JOCTOBIPHOCT1 KOHTEHTY).

DOI: https://doi.org/10.1109/IDAACS68557.2025.11322321 (Scopus).

Hayxkosi npayi, saxi 3aceiouyroms anpobayiro mamepianie oucepmayii

7. [Tonuk FO.I. 3HaHHA-Opi€EHTOBaHA MporpamMHa CHCTEMa YIPABIIHHS
KOPIIOPAaTUBHUMHU KOMIT IOTEPHIUMH MepexkaMmu. MaTepiaau HMIKOTU-CEMIHApY MOJOIUX
BUeHUX 1 cTyneHTiB «Komm’toTepHi iHpopmarttiiiHi TexHosorii» (CIT°2026). Teproninib.
2026, ct. 190-191 (0,1 m.a.).

8. Segin A. 1., Popyk Y. I. System of Automatic Translation of Verbal Audio
Streams in Real Time. Materials of the 17th International Symposium of Croatian
Metallurgical Society SHMD'2024 (published in: Metalurgija 63 (2024) 2). P. 317-320.
(0,4 n.a. / 0,1 m.a.; ocoOMCTHUI BHECOK: MporpamMHe 3a0e3medeHHs Jisd IM00YyT0BU
KOpeJSLIMHUX MOJeNel y MOJSpHIM CcucTeMi KOOpAMHAT, peaii3allii aJropuTMIB
00pOOKHU JaHUX Ta aHaI3y TOYHOCTI OTPUMAaHUX MOJIeiel Ha TECTOBUX HAOopax JaHuX).

URL: https://hrcak.srce.hr/en/file/451123

9. Cerin A. 1., 3acraBauit O. M., Ilonuk lO. 1. Monens mnependaueHHs
reorpaiyHOr0 MICHEMNOJIOKEHH 1 Yacy BHHHMKHEHHsS 3emieTpyciB. Komm’iorephe
MOJIETIOBAHHSI Ta TporpamHe 3abe3meueHHs 1HGOPMALIWHUX CHCTEM 1 TEXHOJIOTIH
(KMII3-2024): 30ipHMK HAyKOBUX TMpalb (Te3u momoBifed Ta BuOpani crarti) IV
MixHapoHOT HAYKOBO-TIPaKTHYHOI KoH(epenmii, YepHiBii, 30 TpaBHs — 01 uepBHs
2024 p. JIeBiB: JIHY imeni IBana ®panka, 2024. C. 137-141. (0,5 nm.a. / 0,1 n.a.;
0ocoOuCTUM BHECOK: aHai3 BUMOT hi () IPOrpaMHHUX CUCTEM
nporuo3yBanHs).URL:https://bukuniver.edu.ua/wp-content/themes/bukuniver/docs/
tezy kmpz 2024.pdf

10. Cerin A. L., IMonuk FO.I.,, Koryr L. P., Koryr lO., [TaBnoBcekuit A. O.,

Boznsik B. C. Kopensuiiiai Mozeni B TOJApHINA cucTeM1 KoopaAuHaT // 301pHUK MaTepiasiiB


https://doi.org/10.1109/IDAACS68557.2025.11322321
https://bukuniver.edu.ua/wp-content/themes/bukuniver/docs/%20tezy_kmpz_2024.pdf
https://bukuniver.edu.ua/wp-content/themes/bukuniver/docs/%20tezy_kmpz_2024.pdf

MpoOJIEMHO-HayKOBOi ~ MDKraimy3eBoi  koH(epenmii  «lHdopmariiini  mpoOiaemu
KOMIT IOTEPHUX CHCTEM, FOPUCIIPYCHINI, CHEPTeTHKN, MOJICTIOBAHHS Ta YIIPaBIIHHS
(ICSM-2023). Hangipna, 2023. C. 188-191. (0,4 m.a. / 0,1 nm.a.; ocoOMCTHI BHECOK:
pe3yapTat opMatizallii METo1y KOpesIiiHOrO aHaji3y 3HAaKOBUX (PYHKIIIH).

URL:

https://drive.google.com/file/d/1eLKEeeVfgQ1IxUSAfwdO_ FF5ywHBgdch/view


https://drive.google.com/file/d/1eLKEeeVfgQ1lxU8AfwdO_FF5ywHBgdch/view

ANNOTATION

Popyk Yu.l. Knowledge-Oriented Software System for Corporate Computer
Network Management. — Scientific work on the rights of the manuscript.

Thesis for the degree of Doctor of Philosophy in the specialty 121 "Software
Engineering" - West Ukrainian National University, Ternopil, 2026.

The research was carried out at the Department of Computer Science of the West
Ukrainian National University of the Ministry of Education and Science of Ukraine.

The dissertation is devoted to solving the relevant scientific and technical problem
of improving the efficiency of corporate computer network management through the
development of models and methods based on a knowledge-oriented approach that takes
into account the network structure, its resources, and the set of tasks performed within
it.

Modern corporate computer networks are complex distributed information
environments that integrate a large number of users, servers, network services,
information resources, and application tasks. The continuous growth of information
volumes, increasing requirements for service availability, the need to ensure
cybersecurity, and the efficient utilization of resources significantly complicate network
infrastructure administration. Traditional corporate network management systems are
primarily focused on monitoring technical equipment parameters and automating
individual administrative operations; however, they insufficiently consider knowledge
about the relationships among resources, services, users, and the set of tasks performed
within the network environment. This limitation reduces the ability to make automated
and well-grounded configuration decisions and decreases the efficiency of network
resource utilization.

The analysis of modern corporate computer network management methods
demonstrated that existing monitoring and administration platforms, including Cisco
DNA Center, SolarWinds Network Performance Monitor, ManageEngine OpManager,
PRTG Network Monitor, and Microsoft System Center, provide a high level of network
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status monitoring and visualization. However, they do not support comprehensive
ontological knowledge representation of the domain and logical reasoning mechanisms
required for intelligent network infrastructure management.

The dissertation substantiates the feasibility of applying a knowledge-oriented
approach to corporate computer network management. Unlike traditional approaches,
the proposed concept is based on the formalization of knowledge about network
structure, resources, services, users, security policies, and task sets within a unified
semantic space. This creates the foundation for automated logical reasoning and decision
support.

The first chapter analyzes the operational features of corporate computer
networks, modern methods of their management, monitoring, configuration, and load
balancing. Knowledge-oriented approaches to intelligent information system
development are investigated, and methods of knowledge formalization, including
logical models, production systems, semantic networks, frame structures, and
ontologies, are analyzed. The possibilities of applying fuzzy logic, machine learning,
and artificial neural networks to support network infrastructure management processes
are also examined. Based on the conducted analysis, the scientific and technical problem
1s formulated, and the necessity of applying an ontological approach is substantiated.

The second chapter develops the mathematical foundations of a knowledge-
oriented corporate computer network management system. An ontological model of a
corporate network is proposed, formalizing knowledge about network resources,
services, users, and task sets in the form of concepts, relationships, axioms, and logical
inference rules. An ontology-driven network configuration method is developed that
enables the automated generation of configuration decisions based on semantic analysis
of domain knowledge and logical reasoning mechanisms. A mathematical model for
workload distribution among terminal cluster centers is improved using multicriteria
optimization and ontological representation of knowledge about corporate network
resources and task sets. The proposed model makes it possible to consider not only the

current state of resources but also semantic relationships among tasks, services, and
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network infrastructure when generating optimal workload distribution configurations.

The third chapter presents the architecture of a knowledge-oriented corporate
computer network management system. A multilayer software architecture integrating
monitoring, ontology-based knowledge management, logical reasoning, configuration,
and optimization subsystems is proposed. An ontology-based knowledge base was
implemented using OWL technology, together with a logical inference mechanism that
automatically generates new knowledge from facts obtained by the monitoring
subsystem. A software implementation of the workload distribution model for terminal
cluster centers was developed and integrated with the ontology knowledge base and
reasoning engine. The choice of software implementation technologies is justified, and
the integration features of software components within a unified system are described.

The fourth chapter presents the results of software implementation and
experimental studies of the developed system. A web-oriented software solution was
implemented using modern software engineering technologies. The effectiveness of the
proposed ontology-driven configuration method and the mathematical model of
workload distribution among terminal cluster centers was evaluated. Experimental
results confirmed the possibility of automated generation of configuration decisions,
reduction of resource utilization imbalance, and improvement of network infrastructure
performance. The proposed models and methods were validated using the corporate
network of West Ukrainian National University and the network infrastructure of
Columbus Company. The obtained results demonstrated a reduction in average service
access latency by 29-36%, a decrease in server resource utilization by 20-24%, a
reduction in access policy violations, and an improvement in integrated network
performance indicators of nearly 50%.

The practical significance of the obtained results lies in the development of a
knowledge-oriented software system for corporate computer network management that
automates monitoring, resource configuration, workload distribution, and decision-
support processes based on ontological knowledge representation. The research results

can be applied in the design, modernization, and operation of corporate computer
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networks in enterprises, institutions, and organizations of various domains.
The conclusions summarize the principal scientific and practical results of the
dissertation.

Keywords: hardware-software systems; intelligent system; computer network;
software architecture; ontology (domain ontology); knowledge base; information
technologies; fuzzy system(fuzzy logic); artificial intelligence; decision making; neural
networks; mathematical model (mathematical modeling); optimization methods

(optimization); computer system; machine learning.
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