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Pedepar:

1. Y pucepTauiiiHiii po60Ti pO3IJIIHYTO aKTyaslbHY HAyKOBO-TIPUKJIAJHY 3aa4y MifBUILEHHS €(PEKTUBHOCTI aHai3y
IIPOJYKTUBHOCTI B€63aCTOCYHKIB LIJIIXOM BUKOPUCTAHHS MOJIeJIell MAaIIMHHOTO HaBYaHHS Ta METOZiB
IIOSICHIOBAHOCTI. Y Cy4aCHUX YMOBAax Be63aCTOCYHKHU (QYHKIIOHYIOTh Y CKJIQIHUX PO3MNOAiIIEHUX CEPELOBUILAXK, [I€
IIPOJYKTUBHICTb BUBHAYAETbCSI 6araTbMa B3a€MOIOB'I3aHMMU (PAaKTOPaMU, TAKUMU SIK IIBUAKOS,
MaciTaboBaHICTh, TPOIYCKHA 3aTHICTh Ta BUKOPUCTAHHS pecypciB. [Ipu iboMy iCHYI04i 3aCO6M MOHITOPUHTY
371€6i7bIIOr0 0OMEXKYIOTHCS 300POM i Bisyaslizallielo MeTpUK, He 3a06e3ledyioun IIM00K0ro aHalidy IpuirH
Ierpanauii NpogyKTUBHOCTI Ta aJallTUBHOTO IPUMHSITTS apXiTEKTYPHUX pillleHb. Y pOOOTi OOI'PyHTOBAHO
HEOOXiJIHICTh CTBOPEHHS CIIeLiali30BaHOr0 IIPOrpaMHOro 3abe3nedeHHs, sIKe TOeTHY€E MOZEJIi 03HaK

MIPOAYKTUBHOCTI, METOAW MAalIMHHOTO HaBYaHHS Ta iIHCTPYMEHTH iHTepIIpeTalil pe3yibTaTiB. MeTO JOCTiIKEHHS



€ TiIBUILIEHHS TOYHOCTI BiIOOPY KIIIOYOBUX O3HAK, IO BIUIMBAIOTh HA IPOYKTUBHICTh BE63aCTOCYHKIB, & TAKOX
3MEHIIEHHS CIIOKUBAHHA PECYPCIB IIif] 4ac ix eKcIuyaTalii. ¥ nepmomMy po3ziii MIpoBeLeHO aHajli3 Cy4aCcHUX
IiAXOIiB 1O MOHITOPUHTIY IPOAYKTUBHOCTI BE063aCTOCYHKIB. BUsIBJIE€HO, 1110 6ibIIICTb iCHYIOUMX CUCTEM €
3aKPUTUMHU Ta HELOCTATHBO THYYKMMMU, HE BPDAXOBYIOTb aPXiTEKTYPHi OCOBIMBOCTI 3aCTOCYHKIB i He 3a6€31e4yIOTh
HaJIeKHOTO PiBHS iHTeppeTalii pe3yabTariB. Tako>K BCTAHOBJIEHO, IO TPaNULIiNHI HifXoau 6a3yl0ThCsl Ha
CTAaTUYHUX MOJIEJISIX i He BPaXOBYIOTh IMHAMIKy HaBaHTaXeHHs. Ha oCHOBI 11boro c)opMyJIbOBaHO BUMOTH JI0
HOBOTO [IPOTPaMHOro 3a0e3NeydeHHs. Y Apyromy po3iji po3po61eHO MeTOAM Bil0OPY KII0UOBUX O3HAK
MIPOAYKTUBHOCTI HA OCHOBi MaIMHHOTO HaBYaHHS. 3allpOIIOHOBAHO rpadoBO-OPi€HTOBAHMM MiJIXifl, 1IJ0 BPAXOBYE
B32€MO3B'I3KM MK KOMIIOHEHTaMU CUCTEMH, a TAKOXK 6araTodakTOpHy MOZEJIb 3JIUTTS TeJleMeTPUIHUX JaHUX.
Oco61By yBary NpupiseHo 3a06e3Me4YeHHIO0 II0SICHIOBAHOCTI pe3yJIbTaTiB 3a fgornomoroio SHAP-nionibHux MeToiB,
11O [103BOJISI€ iHTEPIIPETYBATU BIJIUB OKPEMUX (PAKTOPIB HA 3MiHY IPOAYKTUBHOCTI Ta (POPMYBATU OOI'PYHTOBAHI
rirnoTesy Wo40 IPUYMH Aerpaganii. ¥ TpeTboMy pOo3zijli BUKOHAHO €KCIIEPUMEHTAJIbHY MTEPEBIPKY 3alIPOIIOHOBAHUX
MeToziB. [IpoBeieHO HaBYaHHS Ta BaJliJallil0o MOJI€JIEN HA PEAVIbHUX i CHHTETUYHMX JAHUX, OTPUMAHUX i3 Cy4aCHUX
XMapHUX Ta KOHTEHEPU30BAaHUX CEPeNOBULL,. Pe3ybTaTy 10Ka3ajay MigBUIIEHHS TOYHOCTI Kiacudikarii
apxiTeKTyp, NOKPaLIEHHs SIKOCTi BilOOPY 03HAK Ta CTIiMKiCTb MOJEJIeN 10 3POCTaHHSI HAaBAaHTAXEHHS. Jl0JaTKOBO
3acTocoBaHo MeTonu iHtepnpetauii (SHAP, LIME), mo ninTBepinsio y3rogkeHicTh OTPUMaHUX Pe3yJIbTaTiB. Y
YETBEPTOMY PO37iji po3p0o06JeHO apXiTEKTypy IPOrPaMHOTr0 3a6e3IeyeHHsI [1J1s1 iHTeIeKTyaJlbHOr0 aHali3y
IIPOAYKTUBHOCTI B€63aCTOCYHKIB. 3alIpOIIOHOBAaHA CUCTEMA BKJIIOYA€E MOLYJIi 300py Ta 06POOKU TeIeMETPii,
IIPOTHO3YBaHHS, [TOSICHIOBAHOTO aHaslizy Ta GopMyBaHHS peKoMeHaliil. PeanizoBano Bebintepdeiic i API nis
B3aeMOii 3 cucTemMo10. ApxiTeKkTypa MigTpuMye iHTerpatiio 3 cydacHumu DevOps-iHCTpyMeHTaMu Ta 3abe3mneuye
eeKTUBHillle BUKOPUCTAHHS PECYPCiB y IOPiBHSHHI 3 iCHYyIOUMMH pilleHHSIMU. HaykoBa HOBU3HA POOOTHU IOJISITAE Y
PO3po0O1i HOBUX METO/IiB aHaJi3y IPOLyKTUBHOCTI, 30Kkpema TAM-GNN, DCA-MicroNet tTa CMA-CloudNet, ski
BPaxXOBYIOTb CTPYKTYPHI 3aJIe)KHOCTI B cCCTeMax i 3a6e31e4uyIoTh MiIBUILIeHHS TOYHOCTI aHali3y Ta MBUIKOCTI
BUSIBJIEHHS ITpo6JieM. YiockoHaneHo Mofiesib AMF-MonoNet 117151 MOHOJITHUX CUCTEM Ta 3alIPOTIOHOBAHO METO],
CEA-ServerlessNet n1g onTuMizalii MOHITOPUHTY 6€3CEPBEPHUX apXiTEKTyp. [IpakTUUHe 3Ha4€HHSI OTPUMAHUX
PEe3YJIbTATIiB MOJISITa€ y CTBOPEHHI MPOrpaMHOro 3abe3rnedeHHs, sKe J03BOJISIE aBTOMATU3yBaTH aHaJIi3
IIPOIYKTUBHOCTI, OIIepaTUBHO BUSIBJISITH «BY3bKi MiCLisi» Ta GOpMYyBaTU peJjieBaHTHI peKoMeHaalii AJ1s ontumisariii
B€63aCTOCYHKIB. 3alIpOIIOHOBAHI PillleHHS CIIPUSIIOTh 3HUKEHHIO CIIOKMBAHHS 00YMCIII0OBAIbHUX PECYPCIB Ta

MOXYTb OyTH iHTE€TPOBaHi B Cy4aCHi pouecy po3po0JIeHHs Ta €KCIlyaTallii IPOrpaMHUX CUCTEM.

2. The dissertation addresses a relevant scientific and applied problem of improving web application performance
analysis through the use of machine learning models and explainability methods. In modern conditions, web
applications operate in complex distributed environments where performance is determined by multiple
interrelated factors, including response time, scalability, throughput, and resource utilization. At the same time,
existing monitoring tools are mostly limited to collecting and visualizing metrics, without providing in-depth
analysis of performance degradation causes or adaptive architectural decision-making. The study substantiates
the need for specialized software that combines performance feature models, machine learning techniques, and
result interpretation tools. The objective of the research is to improve the accuracy of selecting key features that
influence web application performance, as well as to reduce resource consumption during system operation. The
first chapter analyzes modern approaches to web application performance monitoring. It is shown that most
existing systems are closed and insufficiently flexible, do not account for architectural specifics, and lack proper
interpretability of results. It is also identified that traditional approaches rely on static models and do not consider
dynamic workload changes. Based on this analysis, functional and non-functional requirements for the proposed
software are formulated. The second chapter presents methods for selecting key performance features based on
machine learning. A graph-oriented approach is proposed, which takes into account relationships between system
components, along with a multi-factor telemetry fusion model. Particular attention is paid to ensuring
explainability using SHAP-like methods, enabling interpretation of feature impact on performance changes and
supporting the formulation of hypotheses regarding degradation causes. The third chapter provides experimental
validation of the proposed methods. Models are trained and validated using both real and synthetic datasets



obtained from modern cloud and containerized environments. The results demonstrate improved classification
accuracy of application architectures, enhanced feature selection quality, and robustness under increasing
workloads. Additionally, interpretability methods (SHAP, LIME) are applied, confirming the consistency of the
obtained results. The fourth chapter describes the architecture of the developed software for intelligent web
application performance analysis. The system includes modules for telemetry collection, data processing,
prediction, explainable analysis, and recommendation generation. A web interface and REST API are implemented
for interactive use. The architecture supports integration with modern DevOps tools and demonstrates improved
resource efficiency compared to existing solutions. The scientific novelty of the work lies in the development of
new performance analysis methods, including TAM-GNN, DCA-MicroNet, and CMA-CloudNet, which account for
structural dependencies in systems and improve both analysis accuracy and problem detection speed. The AMF-
MonoNet model for monolithic systems is enhanced, and the CEA-ServerlessNet method is proposed for
optimizing monitoring in serverless architectures. The practical significance of the results lies in the development
of software that enables automated performance analysis, rapid detection of bottlenecks, and generation of
relevant optimization recommendations for web applications. The proposed solutions contribute to reducing
computational resource consumption and can be integrated into modern software development and operation
processes.
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