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Cremuk O.A. IHTenexkTyanbHa BHCOKOHAaBaHTa)XEHA PO3MOiJICHa CHCTeMa
00poOKHM JTaHWX B COIIaIbHUX Mepekax. — KBami(ikaliiiiHa HayKoBa mpalisg Ha MpaBax
PYKOIIUCY.

Hucepramiss Ha 3700yTTS HAyKOBOTO CTymeHs JokTopa dimocodii 3a
cunemianbHicTiIO 126 «IHdopmaniiiHi cuctemun Ta TexHonorii». — KuiBcbkuit
HalllOHAJbHUM YHIBEpPCUTET OyAiBHUUTBA 1 apXiTekTypu. — Kuis, 2024,

HaykoBa HoBHM3HA ofep:kaHUX pe3y/braTiB. HaykoBa HOBH3HA aucepTaiiiHoOl
poOOTH TIOJISITAE Y TOMY, IIO:

enepuie po3pooieHno:

- monens HMKTyCH, mo € HelipoHHOIO Mepexero i Kiacudikauii TeKCTy y
CTpiyulll HOBMH Ha OCHOBI Moaudikaiii ridOpuay 3ropTKOBOi HEHPOHHOI Mepexli Ta
JIBOCTOPOHHBOI MEPEkK1 JIOBrOi KOPOTKOYACHOI mam’siTi, sika €(QEKTUBHO TMOEIHYE
apXiTEeKTypH1 pIllIEHHs, ONTHUMI3O0BaH1 TileprnapaMeTpu Ta HaTPEHOBaHI Hamepen
BEKTOpHI BOY/lyBaHHS CIIIB 3a JIOIIOMOTOI0 HeMpoMepex 3 TpaHchopMep apXiTEKTyporo,
JUTsI TOTO, 1100 KIacu(ikyBaTu TEKCT €(pEKTHUBHO Ta IIBUIKO;

- METOJ1 3MEHIIICHHS e(peKTy «OynpOaIku» yepe3 quBepcudikaiiito CTpiyku HOBUH,
AKUW TPYHTYEThCS Ha Kiacudikaiii po3poOIeHOI0 HEWpoMepex e HOBUH 3a
KOHKPETHUMH JUCKYCIHHUMHU KaTeTOpisiMH, 1 MOMAJIbIIIA KIacTepu3allii TeKCTIB B IHUX
JTMCKYCIHHUX KaTeropisiX; 3amporOHOBaHWN MeToi auBepcudikailii CTpiYKu HOBUH,
cnpusie OUIBIIT TOHKOMY O3HAMOMIJICHHIO 3 PI3HUMH TOYKAMHU 30Dy, IIOAO JUCKYCIHHOT
KaTeropii;

YOOCKOHAIEHO:

- METOJ] BUSIBJICHHS CIlaMy 1 mpomarasau, 3a paxyHok TpenyBanHsi HMKTyCH, B
HanpsIMKy OTPUMaHHs OaJlaHCy M1 TOYHICTIO 1 IIBUAKICTIO KIacU(iKaLii;

- apXITEKTYpy CUCTEMU COI[IaIbHUX MEPEXK B HANPSIMKY HAOIMKEHHS IIBUIKOCTI
Kjacuikamid TEKCTIB 1 TeHepauii JUMBEpCU(IKOBAHOI CTPIYKM HOBHH [0 PEXKUMY
peabHOro Yacy, NUIIXOM KOMOiHaIlli MaciiTa0OBaHMX TEXHOJIOTIH 1 HATpEeHOBaHOI
HMKTyCH;

Habynu nOOANLULO20 PO3CUMKY:



- KOHIIEIIsl CTBOPEHHS TOpUIHUX CUCTEM, 1110 3aCHOBAaHA Ha MOJIEIISX ITYYHOTO
IHTEJIEKTY Ta MAIIMHHOTO HaBYaHHS B HANPSAMKY OOpOOKM MaHWX MJII OTPUMaHHS
YUCTIMIOTO 1 PI3HOMAHITHILIOTO CEPEAOBUILA B COI[IaIbHUX MEpEkKax.

OcHOBHHUI 3MiCT AUCepTaliiTHOI pO0OTH.

Hucepraniitny  poO0OTy  TpHUCBSIYEHY TMpobOieMaM  sAKI  BUHHUKAOTh Y
BUCOKOHABAHTXKEHUX PO3MOJIJICHUX CUCTEMaX COLIATIbHUX MEpEeX, TaKUM SK: Cram,
nmponarasga, Ta epekr «OyabOalikuy, Ta iX BUPINIEHHIO Y peaJbHOMY Yaci Ta IMpHU
BEJIMKIN KIJTBKOCTI KOPUCTYBAYiB.

3a pe3ynbraramu J0CIIPKEHHS po3po0IeHO:

- IeTaJbHY apXiTeKTypy BUCOKOHABAHTAXKEHOI PO3IMOALICHOI CUCTEMHU COIiaIbHOT
MEpexi, fKa B peaJlbHOMY 4Yacl MapKye IOCTH, SK CIIaM YH MpoIaraHja, Ta BKa3ye
KOHKPETHY MPOIAraHuCcThChKy TEXHIKY, SIKa BAKOPUCTOBYEThCS,

- Mmeto nuBepcudikaiii CTpiuKH HOBHH, SKHW JO3BOJIAE 3MEHIICHHS e(eKTy
«OyIbOAIIKI.

Y nepuiomy po3aijii « AHaI3 CydaCHUX 1HTEICKTYaThbHUX BHCOKOHABAHTAXKCHUX
PO3MOAUIEHUX CHCTEM COLIAJBbHUX MEpPeXk» JOCIHIHKEHO CydacHl 1HTEJIEeKTyabHi
CHUCTEMU Ta MPOOJIEMH, IO Y HUX BUHUKAIOTH, BUKOHAHO aHATI3 ICHYIOUMX MOJEeH 1
MeTOIB OOpPOTHOM 13 CIIaMOM Ta MPOIAraHji0l0; BUKOHAHO aHai3 MPUYUH BUHUKHEHHS
eexty «OynpOammku» Ta Mojeiaed 1 MeTomiB OOpoThOM 3 HUM; MNPOAHAII30BaHO
apXITEKTYpH1 BPA3JMBI MICUS PO3MOAUICHUX CUCTEM COLIATIBHUX MEPEX; JOCTIIHKEHO
MPUYMHA BUHUKHEHHS BPA3JIMBOCTEH, TaKWX SK: BIAMOBY CEpBEpiB, palTOBUI HAIUIUB
BEJIMKOI  KUIBKOCTI ~ KOPUCTYBauiB, BEJIMKY KUIbKICTh  OJHOYACHUX  3aIlUTIB;
MPOAHATI30BAaHO METOIM BHSBJICHHA Ta YCYHEHHS HECIPABHOCTEH Yy PO3MOMIICHUX
cucTeMax; OOrpyHTYBaHO HEOOXIJIHICTh CTBOPEHHSI €()EKTUBHHMX MOJEJICH 1 METOIIB
PO3Ii3HaBaHHS CIIaMy 1 IMpoIaraHayu Ta 00poThOH 3 ePeKTOM «OyIbO0aITKI.

Y napyromy posnini «Mojeni Ta METOAM BHUSBICHHS CHamy, MpoMaranjiy 1
3MEHIIEHHs €(eKTy «OynbOamku» B COIIaJbHUX MEpexax» ONMUCAHO IepeBaru Ta
HEJIONIKU 3aCTOCYBaHHs MAIIMHHOTO HAaBYAHHS 1 HEHpoOMepex I Kiacudikalli cruamy,
MpOTaraly Ta 3MEHIICHHsS e(PeKTy «OynbOaIikmy; 3anpornoHOBaHO MOJENb HEHPOHHA

Mepesxa s kinacudikarii tekery y crpivmi HoBuH (HMKTyCH) Ha ocHOBI Moaudikarii



riOpuy 3ropTKOBOI HEHPOHHOI MEpEeXl Ta MEpexki JOBroi KOPOTKOYACHOI MaM ATi, siKa
e(eKTUBHO TIO€JHYE AapXITEKTypHI pIIIEHHsS, ONTHMI30BaHl TrieprnapameTpu 1
HaTpPEHOBaHI Harepe ] BEKTOpHI BOyTyBaHHS CJIiB HA OCHOB1 HeMipoMepex 3 TpaHchopmep
apXITEKTYypOIO, 1J1s1 €PEKTUBHOI Ta MBUJKOT KiIacu(ikallii TEKCTY; YIOCKOHAJIEHO METO/T
kiacudikaiii cnaMmy 1 mpormaranau 3a jaornomoror Bukopuctanus moxaeni HMKTyCH;
3aMpOIIOHOBAHO METOJ O00poThOM 3 edekToM «OynbOaIku» Ha OCHOBI MOjei
HMKTyCH, Ta xnactepusariiii TeKCTIB.

Y tperbomy po3aini “CTBOpeHHS MOE]II BHCOKOHABAHTAXKEHOI PO3IMOAIICHOL
CUCTEMHU COIliaIbHOT MEpeXi” OMUCaHO HEeOOX1/IH1 ornepallii KOPUCTYBAUiB y COIIaTbHUX
Mepekax; YIOCKOHAJIEHO MacIiTaboBaHy MOJENb JJIA COLIAIbHOI MEpEeXkl; OMHCaHO
HanpsIMKA PO3IIUPEHHS JAaHOi MOjeNi, NpU 30IIBIIEHH] KUIBKOCTI (PyHKIIIOHAIY;
BH3HAYCHO BpA3JIMBI MICI 3alpOIIOHOBAHOI MOJEN; IIiJ Yac MOJACIIOBAaHHS JaHOI
CHUCTEMHU 0COONMBA yBara MpPUJIISETHCS MIBUIKOMII JAHOI CUCTEMH, Ta 1l MPOMYCKHIN
3MATHOCTI; 1HTETPOBAHO MOJIETh BHCOKOHABAHTAXXEHOI CHUCTEMH COIIATbHOI MEpPEexi 3
MeTOoAaMH Ki1acu]ikalii mocTiB Ha MpoMara’y Ta craM; IHTErpOBaHO MOJIENb 3 METOIOM
auBepcu@ikaiii CTPIYKM HOBUH JJIS1 3MEHILIEHHS €(eKTy «OyiapOalIku» B COLIaTbHUX
Mepexax; IMOKpalleHO CHUCTEMY B HANpsAMKY 30UIbIICHHS IMMIBHJKOAIL 3a pPaxyHOK
BUKOPUCTaHHS MEPEXi JOCTaBKU TOBIJOMJICHb Ta KENIyBaHHS, JOAAHO MOHITOPHHT
[IBUJIKOCT] 3alIUTIB Ta HASIBHICTH [IOMMJIOK.

Y 4derBepromy po3aiji: «EkcniepuMeHTalIbHI AOCIHKEHHSI OTPUMAaHUX MOJEen
Ta METOJIIB» PO3pOOJIEHO THCTPYMEHTAIBHI 3aco0u AJig Kiiacudikallli TEeKCTIB Ha CIaM 1
IpomaraHjy, Ta KjacTepu3alli TEeKCTIB; NPOBEACHO TMOPIBHSIHHSA pe3YJIbTaTiB
kiacudikalli TEeKCTiB Ha craM 1 mporaraiay 3a JOMOMOTOI PI3HUX MOJENEH 1 METO/IIB
MaIIMHHOTO HAaBYaHHS Ta HEMPOHHHMX MEPEX Ha OCHOBI OILIHOK BIYYHOCTI, TIOBHOTH,
TOYHOCTI Ta f-MipH; MPOBEAECHO EKCIEPUMEHTH [JIs KjacTepu3allii TEeKCTIB II0
JTUCKYCIHUX TeMax.

KurouoBi cioBa: mTydyHHil 1HTENIEKT, MAlllMHHE HaBYaHHS, HEHPOHHI MeEpexi,

yIIpaBJIiHHS 3HAHHSAMU, BEJIUK1 JaH1, ITBUJIKO/IIS, TIPOIIaraH/ia, Criam.



ABSTRACT

Stetsyk O.A. Intelligent high-load distributed data processing system in social
networks.

Dissertation for the degree of Doctor of Philosophy in the speciality 126
"Information Systems and Technologies."” - Kyiv National University of Construction and
Architecture.

Scientific novelty of the results. The scientific novelty of the dissertation is that:

for the first time developed:

- a model NMfTCIiNF, which is a neural network for text classification in a news
feed based on a modification of a hybrid of a convolutional neural network and a
bidirectional long short-term memory network, which effectively combines architectural
solutions, optimised hyperparameters and pre-trained vector word embeddings using
neural networks with transformer architecture in order to classify text efficiently and
quickly;

- a method for reducing the "bubble" effect through news feed diversification,
which is based on the classification of news by the developed neural network into specific
discussion categories, and the subsequent clustering of texts in these discussion
categories; the proposed method of diversifying the news feed contributes to a more subtle
introduction to different points of view regarding a discussion category;

improved:

- the method of detecting spam and propaganda, by training NMfTCINF, in the
direction of obtaining a balance between accuracy and speed of classification;

- the architecture of the social networking system in the direction of bringing the
speed of text classifications and generation of a diversified news feed closer to real-time,
by combining scalable technologies and trained NMfTCIiNF;

were further developed:

- the concept of creating hybrid systems based on artificial intelligence and
machine learning models in the direction of data processing to obtain a cleaner and more
diverse environment in social networks.

The main content of the thesis.



The dissertation is devoted to the problems that arise in highly loaded distributed
social networking systems, such as spam, propaganda, and the bubble effect, and their
solution in real time and with a large number of users.

Based on the results of the study, we have developed

- a detailed architecture of a highly loaded distributed social network system that
labels posts as spam or propaganda in real time and indicates the specific propaganda
technique used;

- a method of diversifying the news feed to reduce the bubble effect.

The first chapter, "Analysis of Modern Intelligent Highly Loaded Distributed
Social Networking Systems™, examines modern intelligent systems and the problems they
face; analyses existing models and methods of combating spam and propaganda; analyses
the causes of the ‘bubble’ effect and models and methods of combating it; analyses the
architectural vulnerabilities of distributed social networking systems; investigates the
causes of vulnerabilities, such as server failure, sudden influx of a large number of users,
large number of simultaneous requests; analyses methods of detecting and eliminating
faults in distributed systems; substantiates the need to create effective models and
methods for recognising spam and propaganda and combating the "bubble" effect.

The second chapter, "Models and methods for detecting spam, propaganda and
reducing the bubble effect in social networks,"” describes the advantages and
disadvantages of using machine learning and neural networks to classify spam,
propaganda, and reduce the bubble effect; a model of a neural network for text
classification in a news feed (NMfTCINF) based on a modification of a hybrid of a
convolutional neural network and a long short-term memory network, which effectively
combines architectural solutions, optimised hyperparameters and pre-trained vector word
embeddings based on neural networks with a transformer architecture, for effective and
fast text classification; improved the method of classifying spam and propaganda by using
the NMfTCINF model; proposed a method for combating the "bubble™ effect based on
the NMfTCiNF model and clustering texts.

In the third chapter, "Models and methods for detecting spam, propaganda and

reducing the bubble effect in social networks", the necessary operations of users in social



networks are described; the scalable model for the social network is improved; the
directions of expansion of this model are described, with an increase in the number of
functions; the vulnerabilities of the proposed model are identified; when modelling this
system, special attention is paid to the performance of this system and its throughput; the
model of a highly loaded social network system is integrated with classification methods.

In the fourth chapter: "Experimental studies for the obtained models and
methods™ develops tools for classifying texts into spam and propaganda and clustering
texts; compares the results of classifying texts into spam and propaganda using different
models and methods of machine learning and neural networks based on the accuracy,
completeness, precision and f-measure; conducts experiments for clustering texts on
controversial topics.

Keywords: artificial intelligence, machine learning, neural networks,

knowledge management, big data, performance, propaganda, spam.



