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Ot:  1pod. n-p. Kamenus Credanona
Hayuna cneyuannocm: “llpunosicenue na uzuuciumenHama mexHukd 8
uxonomukama
VHCC, kameodpa ,, Unghopmayuonnu mexunonoeuu u KomMynuxayuu”

OTHOCHO: KOHKYypC 3a mpodiecop 1Mo HaydHa CIEMUATHOCT ,,IIpunoxenne Ha
W3UHCIUTEIHATA ~ TEXHWKA B  HMKOHOMHKATa  (JUTHUTAIHA
TpaHcopMaIys U apxXUTEKTypa 3a 00pabOTKa HA TOJIEeMH JIaHHH)”
no npodecuonanHo HanpasieHue 3.8. Ukonomuka, B YHCC.

1. Undopmanus 3a KOHKypca

KoHkypchT € o00sBeH 3a HyxauTe Ha kKareapa ~HHPopMauuoHHU
TEXHOJIOTMM W KOMyHuKamuu’, ¢akynarer ,Ilpunoxkna uHpopMaTtuka u
cratuctuka” Ha YHCC, cwrioacHo Pemenne na AC Ne 5/01.06.2022 .

y4acTBaM B ChCTaBa Ha HAyYHOTO JXKYpPH IO KOHKypca ChIVIACHO 3amoBea Ne
2399/28.09.2022 r. Ha Pexropa Ha YHCC.

2. Undopmanus 3a KaHAUAATA B KOHKYypca

B oOsBenuss koHKypc 3a mpodecop MO HaydHa CHEHUATHOCT
[IpunoxxeHue Ha WIYUCIUTETHATA TEXHUKA B HWKOHOMMKATa (JAUTHTaTIHA
TpaHchopMalMsl U apXUTEKTypa 3a 0o0paboTka Ha rosemu naHuu)” B YHCC
y4yacTBa e€AuH KaHaujaaT — nou. 1-p Jlrodben KupuinoB bosiHOB oT kateapa
,/IHOOPMAIMOHHN TEXHOJOTMM W KOMyHHUKauuu‘, ¢akynrer ,llpunoxna
nHpopmatuka u craructuka’“ Ha YHCC. Toit e ponen npe3 1960 r. [Tpunoousa
OKC ,6akamassp“ u OKC ,maructsp® mo cneuuasHoct , M 3uuciutenHa
texuuka®“ B MEU-Codus (cera TY-Codus) mpes 1985 r., mpe3 1989 r.
3agppmiBa OKC ,maructsp® mno cnenuaiHocT ,,KOMIOIOTHpHU HaykKu“ B
ManuecTbpckust yauBepcuter (BemukoOpuranus), a mpe3 1996 r. - OHC
,»JOKTOP®* IO Hay4YHAaTa CliequaiHoCT ,,KoMImoTbpHN Hayku* B MaHuecTbpCKHs
yHuBepcuteT. B mepuoma 1985-1987 r. e ummxkeHep U wu3CiemoBarel KbM
HUUT-Codus. Tlpe3 crnenBamuTe TOAWHU € TMOCIEAOBATETHO HAy4YeH
CBTPYIHUK KbM ,lleHTpannata maGopaTopusi 3a mapajienHa oOpaboTka Ha
unpopmanusata“, BAH u e xonopyBan acuctent kbM HBY u TV, Hauannuk



otaen ,,MexayHapoqHo chTpyaHU4YecTBO kbM MOCB, nupekTop AUpEKIIHs
,<MexayHaponuu neviHoctu kbM MOH. Ot 2006 no 2014 r. e AOLEHT KbM
LHCTUTYT 10 MH(OPMALIMOHHM W KOMYHUKAIMOHHU TexHojoruun BAH. Ot
2014 r. gocera e HOOUEHT KbM Karenapa ,,IHGOpMalMOHHM TEXHOJOTHH U
KOMyHUKanuu“, ¢akynrert ,,[Ipunoxna unpopmaruka u cratuctuka, YHCC.
Or 2017 r. Tot e 3am.-mekaH mno KayecTBOTO W MEXIyHApOIHOTO
ChTPYAHUYECTBO KbM GakynTeTa. 3a nepuoaa 2017-2021 r. e 3aM. nipeacenaren
Ha OC, a ot 2021 1. e npencenaten Ha OC Ha dakynTera.

3. U3nbiaHeHHe Ha W3HCKBAHHUATA 3a 3aeMaHe HAa aKaJleMHMYHATA
NJIbAKHOCT

3.1. HU3nwanenue na konuuecmeenume U3UCKEAHUS

KannunarsT B KOHKYypCa M3MBIHSABA BCHUKH 3aAbJDKUTEIIHH U3UCKBAHUS
3a 3a€MaHe Ha aKaJIeMH4YHa JUTbKHOCT ,lpodecop no 3PACPb — npunodun e
OHC ,,noxtop* B yHuBepcutreTa Ha MaHuecTsp, BenukoOpuTtanusi, yrBbpJeHa
or BAK (1286-BAK ot 23.07.1996 r.) ¢ Tema Ha TUCEpTAIMOHHHS TPYyI ,,A
study of Parallel Architectures and Algorithms for Logic Simulation®
(M3cnenBane Ha mnapajelnHd AapXUTEKTYpd U QJITOPUTMHU 3a JIOrHYecKa
cumynanus). Tol 3aema akageMuU4HaTa JJIBKHOCT ,JIOLEHT TOBEYE OT
HNEeTHAJeCeT TOJMHU M HMa IyOJIMKyBaH MOHOrpaduyeH TpyA, KOHTO He
noBTaps mpezacraBeHus 3a npugodusane Ha OHC ,noktop® u 3a 3aemaHe Ha
aKaJeMHUYHaTa JIBKHOCT "noueHt". MoHorpadusra e Ha Tema ,,J[uruTalIHusaT
CBAT - IpoMsHaTa, [ 1odanHaTa qurutanHa Tpancdopmalus - o0oratsaBaHe Uiu
o0eTHsIBaHE HA YOBEYECTBOTO .

KanaunarsT € npencraBuil 7/ CTaTUU U TOKJIAU, TyOIMKYBaHU B HAYYHU
u3aHus, pedepupaHd W HMHIECKCUPAHH B CBETOBHOM3BECTHU 0a3M JaHHU C
HayyHa wuH@opmamus Scopus w/mwimm Web of Science, or koutro 2
CaMOCTOSITENIHU U 5 B chaBTOpPCTBO. lIpencrtaBenu ca 18 cratum u moknaaw,
nyoJMKyBaHM B HepedepupaHu U3MaHUS C HAY4YHO PpEIEH3UpPAHE WU
nyOJUKyBaHM B pPEIAKTUPAHU KOJEKTUBHM TOMOBe, KaTto 12 oT Tax ca
CaMOCTOSITENIHU U 6 — B ChaBTOPCTBO. VIMa yuactue ¢ myOJaMKyBaHH IJ1aBH B 3
konekTuBHU Tpyaa. Jou. bosnoB mma 10 uutupanHuss B HaydyHM HW3JaHu,
MH/ICKCUPAaHU B CBETOBHM 0a3uW JaHHU W 8 LUTUPAaHUS B MOHOrpaduu u
KOJIEKTUBHM TOMOBE C HAay4HO peueHsupane. KanaunateT mma 5 yyactus B
HAIlMOHAJHU HAyyHH WM oOpa3oBarenHu mpoektn, 10 yuactus B
MEXIYHApOAHU HayYHU WJIM 00pa30BaTEIHU MIPOEKTH, KaTO € OUJI PHKOBOIUTE
Ha €JIMH HAI[MOHAJIEH HAay4YeH MPOEKT M Ha JIBa MEXAYHApOJHU HAy4YHU
npoekTd. Jlou. bosHOB ydacTBa B KOJEKTUBHUTE, U3JAIH JBA YHUBEPCUTETCKU
y4eOHHUKa.



CymMapHO MO TIOCOYEHUTE TMO-TOpE TIOKA3aTelid, OT HEOOXOIUMUTE
Crope]l HalMOHAJTHUTE W3UCKBaHWS MHUHMUMaTHH 550 TOUYKHM, KaHIUIATHT
noctura 1334 Toukwu.

KangunaTtsT ynoBneTBOpsiBA BCUYKM M JIOPU MPEBUIIABA HAKOU OT
JOMBbJIHUTETHUTE KOJIMYECTBEHU M3HCcKBaHus 3a mpodecop Ha YHCC — namp. B
rpyna ,,3“ (myOJuKaluy, UUTUPaHUs U MPOEKTH) MPEBUIICHUETO € Haja TpHU
nbTH (1000 Touku mpu munuManuu 320), a 3a rpymna ,,I* (ayauTopHa 3aeTocT,
pa3paboOTeHH KypcoBE U yU4eOHU pOrpaMu) — ABa U NojioBuHA IbTH (308 Touku
npu MuHUMaHH 120).

Karo u3Bom Moxke na ce MOCOuYd, Y€ KaHIUAAThT IMOKPHMBA BCUYKHU
HallMOHAJIHU M YHUBEPCUTETCKH M3UCKBaHUs 1o Kaprata 3a M3mbiIHEHUE Ha
KOJJMYECTBEHUTE W3HCKBAHMS 3a 3a€MaHe Ha akaJeMHU4yHaTa JIbKHOCT
L Ipodecop”.

3.2. H3nwvanenue na kauecmeeHume U3UCKEAHUSL

KangunaTthT mokpuBa M TOBEUYETO OT KAYECTBEHUTE HW3UCKBAHUA 3a
3aeMaHe Ha akaJeMUu4Ha JUIbKHOCT ,lpodecop™ B YHCC. Cpen npuHocute Ha
KaH/IMJ1aTa B HALIMOHAJTHOTO/MEKIYHAPOAHOTO Pa3BUTHE HA 3HAHUETO MOrar Ja
ObJIaT OTJIMYECHM Harpajara 3a MojKpena B MHOBaTUBHOTO pa3Butue Ha JTSAC
- CpBMecTeH IEHTBHP 3a OOydeHue, cuMmyianuu W aHaiau3 kpM BAH, 3a
MOJIKperna TMpu oO0ydyeHHe U U3KIIOUUTEIEH NpPUHOC B MexIyHapoaHu
u3cnenoBaTescku AeitHoctu 3a kubepunuimatuata CYREX 2019, pazsurtuero
Ha HOBM H3CJIEJIOBATEJIICKU HarpaBieHus cdeparta Ha ,,IlHTepHET Ha HemaTa*
(Internet of Things - 10T) cbc ChbBMECTHUS LIEHTHP 3a 00yUEHHUE, CUMYJIAIUS U
ananu3z — MUKT-BAH, u no-koHKpeTHO, MPOAaKTHUBHO HACHTUPUIIMPAHE Ha
Oblem KuOep 3ariaxd B yMHU JIOMOBE, HMHTEPAKTUBHOTO OOy4YEHHE,
M3MOJ3BAlll0 YMHU aBaTapy, KaKTO U M3CJIEBAHUS BbPXY PA3IUYHH ACHEKTH OT
KHOEpPCUTYPHOCTTa B CHhBPEMEHHHUTE coUMamHu Mpexu. JI. BosHOB akTUBHO
ydyacTBa M B pa3BUBaHE HAa HOBU M3CJIEAOBATEICKM U 00pa3oBaTEIHU
HanpasieHusi B EBponelickusa Ilonmurexnnuecku Yuuepcurter (EIIY), cpen
KOUTO Ca WHOBAaTUBHUTE MpPEXKOBM U KOMYHUKAIMOHHU TEXHOJIOTUU U
kubepcurypHoct. B YHCC rtoii pa3spaboTBa HOBM y4eOHH IPOTpaMH U KypPCOBE
Karto ,,Ipanchopmarusi ¢ UutepHeT Ha o6exkTuTe  (MarucTp), ,, IHTeTMreHTHU
obekTu‘ (Maructpu) u ,,Jureprer Ha odekrute* (OHC JlokTop).

JIto6en bosiHOB yuacTBa B Ch37aBaHETO W PETHCTPALUATA B TMATCHTHO
BEIOMCTBO Ha bbarapus Ha 3 mone3Hu Mojena. B 1gBa oT TAX ydacTBaT
crynentu ot YHCC. Tlone3nute monenu ca B obmacture — 2 3a HTepHET Ha
obexkture W 1 3a xkubepcurypHoct. Jlon. bBossHOB uMa TpPUHOCH KbM
PBKOBOACTBOTO W PA3BUTHETO Ha JPYrd OpraHU3alld  TOCPEIACTBOM
U3CJIeIOBATENICKa W/WIM KOHCyJATaHTcka JerHoct — BM  Kpuelitup, 1o
pa3BUTHE HA MOJIEIHU U MOJAX0au 3a padota ¢ Jflo6aBeHa peanmnoct (Augmented



Reality), agantupane Ha OMOIMOTEKH, OCHINECTBIBAHE HA KOMYHHKAITMOHHU
BpB3KHA. TOM WM3BBPIIBA KOHCYJITAHTCKAa M IPOEKTHA JIEWHOCT IO JIMHUSA Ha
NHoBaTBHA TEXHOJIOTHS 3a TEMAaTUYHO WHICKCHUpaHe Ha (opymu B
brearapckoro uaTEepHET TIpocTpancTBO 3a hupma MTCODT-OO/. JI. bosHoB
y4acTBa B 5 HAy4yHHM XypHUTa, KaTo B 4 OT TAX MNPEIACTaBs PELEH3US WIH
ctaHoBuile. bui e uneH Ha Hay4HH cbBeTH U paboTHu rpynu kbM BAH, YHCC
u EITY, a cbio Taka e 6w wieH Ha nporpamuus komuteT Ha IEEE Conference,
Automatics and Informatics 2021 (ICAI’2021). KangupatsT ydacTBa B
MHOXXecTBO (20 3a mocieAHUTEe TOJWHU) HAUMOHAIHU M MEXIYHapOJHU
koH(pepenuuu (Codus, Bapua, Ceuios, SIm60m, Pycus, Ykpaiina, Makegonus
U Jp.), C MpPEJCTaBsiHE Ha JIOKJIaIu, 4 OT KOUTO ca MHJEKCUpPaHU B Scopus, 1Ba
oT nokinaaute ca Ha kKoHdepeHuus Ha IEEE. Baxho e na ce orOenexu u
HETOBUSIT TMPUHOC KbM YTBBPXKIABAHETO U PA3BUTUETO Ha J00pUTE
YIPaBJICHCKU MPAKTUKU B YHHUBEPCUTETA Upe3 JECHHOCTTAa MYy KaTo 3aM. JIEKaH
10 Ka4eCTBO U MEXJAyHapoaHa JAeiHOoCT Ha ¢akynrteT [Ipunoxna nundpopmaTuka
W CTaTUCTUKa W 3aM. npeacenaren u npeacemaren Ha OC na OINC.
[IpenonaBareyickuaT ONUT HAa KaHAWJAATA € 3HAYUTEJIEH M JOCTaThueH 3a
U3IbJIHCHUE HA KAUECTBEHUTE U3MCKBAHMUSL.

[TorbnHenata Kapra 3a U3MbJIHEHHWE HA KAYECTBEHUTE W3UCKBAHUS 3a
3a€MaHe Ha aKaJIeMUYHUTE IBKHOCTU ,Jpodecop u ,gomeHt B YHCC
MOKa3Ba, Y€ J01. BOSTHOB MHOTO OTTOBOPHO M aHTa)XKMPaHO y4acTBAa B HAYYHH,
U3CIIEIOBATENICKA W MPUJIOKHH JAEHHOCTH, CBbP3aHU C MPEAMETa HAa HETOBUTE
no3Hanusa. MoxkeM caMo Ja My mpenopbuame ga Obae u ['ocT-u3ciaenoBaren B
YHUBEPCUTETU W/WIIA U3CIE0BATEIICKU 3BE€HA B Uy»KOWHA, Thil KaTO HaWCTUHA
MMa KaKBO Jia CTOJIeNIM Ha UYKIECTPAHHUTE KOJIETH.

CbBeThT MO XaOWiIWTAlMS JlaBa TMOJOXXKUTEIHO CTAHOBHIIE 3a
MOTEHIMATHMS KaHIUAAT B KOHKypca fo1l. 1-p JIroden Kupuinos bosHoB

e IlpencraBeHo e MOJIOKUTEIHO cTaHOBHUIIE Ha ChBETa MO XaOUIUTAIMS HA
YHCC OTHOCHO U3IBJIHEHUETO HAa KOJIMYECTBEHUTE U KAYECTBEHUTE
M3UCKBAHUS 3a 3a€MaHe Ha aKaJeMHYHa JIBKHOCT ,,podecop” B YHCC or
NOTEHIIMAIHAA KaHAWAAT B KoHKypca jou. A-p Jlio6en Kupunos bosiHOB,
npeacraBeHo ¢ IIporokon Ne 4 ot 11.05.2022 r. oT peaoBHO 3acelaHUe Ha
ChBETA.

4. OueHka Ha y4eOHO-TIpPenogaBaTeJcKaTa JqeifHOCT

Kangunarst nma Harpynad Haa 30 TOIMINEH CTaX KaTo IMPENojiaBaTell.
[Tonactosimem Toil Boau nekinuu u ynpaxksHenus B OKC ,.0akanaBbp® 1o
TUCHUIUITMHUTE ,,ApXUTEKTYPH HA M3YUCIUTEITHU CUCTEMHU™ (HA OBJIrapCcKu U
AHTJIMHACKU €3UK), ,,KOMIIOTHPHU MpPEXU U KOMYHUKAIMU® (Ha OBJIrapcku u
aHTJIMICKK e3uK), ,,MHpopmatuka®, kakto u nekuuu B OKC ,maructsp* mo



TUCIUTUTMHATE ,, I panchopmanms ¢ MaTepHEeT Ha 00ekTHTE®, ,,JIHTENMUTEHTHU
obextu wu ,KubepcurypHoct. 3a JIUCUMIUIMHUTE Ca TMOJITOTBEHU U
CBOECBPEMEHHO aKTyaJH3UWpaHU y4eOHU MpPOrpamu, MPEe3eHTAIlMH U MHOKECTBO
yue6Hu marepuanu. [lomn. BosSHOB yuacTBa akTUBHO W B PBHKOBOJCTBOTO Ha
JTUIUIOMAaHTA W JOKTOPAaHTU KbM Kateapa ,,MIHpopMalMOHHU TEXHOJIOTHUU U
KOMyHHUKanuu“‘. TeMaTukuTe Ha MPENnoJaBaHUTE OT HEro AUCUUIUIMHHA -
Nurenurentan  o0OektH, Tpanchopmanuss c¢ VHTepHer Ha 0OEKTHTE,
Kubepcuryprnoct, ApXUTEKTypa Ha JWTUTaIHU CHUCTEMH, TEXHOJOTHUH,
UH(GPACTPYKTYPH U CBBP3AHOCT Ca B IIBJIHO ChOTBETCTBUE ChC crieluduKara Ha
KOHKYpCa W MO-KOHKPETHO ,,JUTMTallHa TpaHcpopMalus M apXUTEKTypa 3a
oOpaboTka Ha ronemu gaHHH . KbM chinarta crneunduka crmagaT ¥ YCHEIIHO
pa3pabOTEeHUTE W 3allMTEHH AUCEPTALMOHHU TPYAOBE Ha 3AIMTHIIATE MOJ
HETOBO PBKOBOACTBO AOKTOpaHTH SABop XpuctoB n Hukonai Kbckatniicku.

5. O0ma xapaKTepuCcTHKA HA NPeJICTABeHUTE HAYYHU
TPYAOBe/IMyOJIUKAUHA
5.1. Ocnosénu nanpagienus 6 u3ciedosamencKkama OeuHocm.
[IpencraBenuTe OT KaHAuAaTa NyOJMKAllMM TO3BOJSABAT Ja Obaar
OYEepTaHW  CJICAHUTE OCHOBHHM  HallpaBJieHWs] B  HEroBaTa Hay4yHO-
U3CIIeIoBaTeNICKa padoTa.
- aurhTanHa TpaHcopmanus, miargopmMu U Mojenu npu MHTEepHeT Ha

00€eKTHUTE;

- MoAeIM M TpoOJieMHM TIpH JUTHTaIHATa TpaHchopmalus Ha
0OIIIECTBOTO;

- kxuOep3amaxy TpH JAWTATaTHaTa TpaHchopmamms ¢ HHTepHeT Ha
00CKTHUTE;

- IUTUTaIHA TpaHchopmaliis B 00JacTTa Ha JIOTUCTUKATA;
- AQPXUTEKTYPH U U3TPaKIaHe Ha PePEPEHTHH apXUTEKTYpH 3a HTepHET
Ha OOeKTHTE;

- TIOAXOJM 3a 00paboTKa Ha TOJEMHU JaHHW B Pa3IMUYHA MKOHOMHUYECKH

o0JacTi;

- KOMYHUKAIITMOHHU TIPOTOKOJIM 3a TojieMu JaHnHu B MTHO.

KangunateT € myOauKyBanm CBOMTE M3CICABAHUS OCHOBHO Tpe3
nocienuure 5 roaunau. llyOnukanmuure ce OTIMYaBAT C aKTYadHOCT M ChC
3HAYUMOCT Ha Pa3TIeKIaHUTE TEMAaTHKU. Te ca pe3yiTar OT 3amo3HaBaHE C
rojisiMm 00eM Hay4YHa JUTepaTypa H TPOBEXKIAHE Ha  3aIbJI00YEHU
HU3CJIEeI0BATEIICKU JIEUHOCTH.

5.2. Obobuwernue Ha HAYUHUME U HAYUHO-RPUTLONCHUNLE De3VIMamU.

OCHOBHUTE HAYYHU W HAyYHO-TIPHJIOKHHU PpE3YyIATaTH, NMPEACTaBEHU B
nyOIUKaIMUTEe Ha KaHAWAaTa, M0 MOCOYCHHWTE HAMpaBlIEHWs MoraT aa ObaaT




0000IIEHN KaKTO CIIE/IBa:

- IMTUTAJHa TpaHcpopmanus, miiatpopmu u moaenu npu UnTepHer
Ha o0eKTHTE ca 00XBAaHATH OCHOBHO B XaOWJIMTAI[MOHHUS TPYH, B €IUH JOKIIA]
Ha KoH(depeHws, 1 B 1Be cratuu (myos. 33, 4, 8 u 28). [Ipemnoxenu ca cpena
U METOJI0JIOTHSI, KOUTO TMO3BOJsBAT padoTa BbpXy I'bBkaBu MHO miatdopmu,
pasriexIaHd ca OCOOCHOCTUTE Ha pazIuyHUTE (QakTopu 3a JUTHTAIIHATA
TpaHchopmanus - UHO, U3KYyCTBEH UHTENEKT, OJOKYEIH, 00Ja4Hi TEXHOJIOTUU
U JIp. U Ca WU3BEICHU BB3MOXHOCTHUTE, MPOOJIEMHUTE U OMACHOCTUTE IMPHU
Pa3BUTHETO;

- MoJeJM M mNpodjeMH NpPH JAUTUTAIHATA TpaHcopMamus Ha
001IecCTBOTO ca TpeaMeT Ha OmucaHue B MoHorpadwusita, B JOKIaa Ha
KOH(EpPEHIIHS U B TJIaBa OT KOJEKTUBEH Tpy/MoHorpadus (myomn. 33, 12 u 14).
JlepuHupanu ca pamMKuTe 3a H3CIEIBaHE Ha UTHUTATHOTO OOIIECTBO M €
MpeIJIOKEH aHAIMTUYCH MOJEN, C KOWTO ce u3cieABa ePEeKTUBHOCTTA Ha
B3aMMOJICHCTBHATA MEX]y YOBEK M MamuHa. V3cneaBaHeTo € 3a1bp1009€eHO B
NPWIOKEH acHeKkT 3a AUTMTaiHa TpaHchopmamusi BbB (UHAHCOBUS CEKTOD.
[Ipepnarat ce monenu M (PYHKUMOHAIHM NOAXOAM B KPHUIOTO Cpela U €
U3BBPILIEH KPUTUYEH aHAJIN3 Ha MPEIMMCTBATa U OMIACHOCTUTE, KOUTO Ch3/1aBaT
TEXHOJIOTMUTE B HETO.;

- knOep3amjiaxy Npu IMrHTAJHaATa Tpancopmanus ¢ UHTepHeT Ha
o0eKTHUTe ca IMPEACTaBEHW B XaOWJIUTALMOHHUS TPYyH, B 3 JOKIaJa U €aHa
cratus (myo6n. 33, 5, 2, 7 u 31). IlpemioxeHn ca MOIXOA 3a MPOTHO3HO
UACHTU(ULMpaHEe Ha HOBOBB3HUKBAIM XUOPUAHM 3aIulaxd B HOBara
IUTUTanHa cpeda Ha MHTepHeT Ha OOEKTUTE, B peE3ylTaT Ha CMECEHOTO
B3aMMOJCHCTBHE MEXAY YOBEeKa M MamuHaTa. V3BeneHw ca  Moienu Ha
B3aMMOJICHCTBHETO YOBEK-MAIIMHA, C AKIIEHT BBPXY U3TOUHHUIINTE HA 3aIlJIaXu.
[Ipennoxen € monen 3a KUOEPCUTYPHOCT, KOWTO OCHUTYpsiBAa HEOOXOIUMOTO
HUBO Ha CHUTYpPHOCT 3a KpaHUTE TOYKH, OCHOBHUTE CHCTEMH,
KOMYHHKAIIMOHHUTE Mpexu B ManycTpuanen NHTepHeT Ha 00eKTUTE;

- JMruTajHata tpaHchopmanusi B 00JacTTa Ha JIOTHCTHKATA €
OpeacTaBeHa KaTo pe3yjiaTaT OT M3CIIEe[BaHE B TpU JOKJIaJa U €AHAa CTaTUs
(my6m. 15, 16, 19 u 21). [IpeqynoskeHu ca MOAXOIU 3a U3IPAXKIAHE HA PEIICHUS
3a TUTHTaIU3alusl KaTo ca M3BEJEHU M OOOOLICHH MOJUTHKH, KOHLENLUU U
CTpaTerMd Ha MEXAYHapoAHO M HAIMOHAJIHO HHMBO 3a JUTHTaJHA
TpaHcopmanusi Mpu Bepurute 3a goctaBku. OmucaHa € MeTOHOoJoTus 3a
OIICHKAa Ha CTENeHTa Ha JAWruTamHa TpaHcdopmaius B oOnacTra Ha
JIOTUCTHKATa C OMNpeAeNissHe Ha HUBOTO Ha 0Oa3oBaTa JWUTHTAIM3AINS HA
JIOTUCTHYHU KOMITAHUHU 4Ype3 METOIUYEcKa paMKa, KOSITO 0oO0XBala OCHOBHATa
kinacudukanus Ha MHPOPMALMOHHUTE cHCTEeMH B obisactra. Pasriexna ce
TpaHncopmupamiara pojs Ha TOJEMUTE JAaHHU B JIOTUCTUKATa M HEWHUTE



MOJICHCTEMH, KaKTO W BIUSHUETO HA TE3W JaHHU B CHOTBETHUTE TEXHOJIOTHUHU
MIpH YIIpaBJEHUE Ha TPOIECUTE HA BEpUTATa Ha JJOCTABKHU.

- apXMTEKTYPpHM M H3rpakiaHe Ha pedepeHTHH aAPXUTEKTYpH 3a
HNuTepHeT HAa 00eKTHTE Ca YacT OT MPUIIOKHHUTE PE3yJTaTH Ha MPOBEIACHU
HAy4YHU M3CJEABAaHUS U ca pasrielaHd B MoHorpadusTa, JABE CTaTUM MU JiBa
nokmaga (myon. 33, 23, 25, 26 u 30). IlpemioxeH ¢ moaen Ha pedepeHTHA
apxutektypa 3a MHO, KOWTO mpelcTaBiisiBa MOJyJIHA CUCTeMa 3a e(peKTUBHA
00paboTka Ha TrojieMd OOEeMHM JaHHU, YUATO 1IeJl € Jla MUHUMHU3Upa Opos Ha
U3MOJI3BaHUTE KOMIIOHEHTUTEe. OmnucaHa € ChIIHOCTTa Ha EKOCHUCTeMaTa 3a
oOpaboTka Ha JaHHM XaJyln CbhC CHOTBETHUTE IMaKETH 3a IIpUEMaHe,
pasmpesensHe, ChbXpaHEHWE W W3BEXKJIaHE Ha JaHHW. APXUTEKTYpUTE ca
MamadupyeMu, ThbBKaBH | pasmupsieMu. KbM 00XBaTa Ha TOBa HallpaBJeHUE Ha
Hay4YHO M3CJIeJIBAaHE, MOTAT J1a ObJaT J00aBEHU M MPEIJIOKEHUTE MOJIXO0H 3a
OllcHKa Ha pedepeHTHa apxuTekTypa 3a MHTepHeT Ha oOektute (1my0:. 18),
KaKTO W MOJXOJl 3a OIleHKa Ha pedepeHTHa apxuTekrypa 3a Muayctpuanexn
WuTepHet Ha obextuTe (my0ost. 34). IHTepecHO U3CIIe0BATEICKO MPEIIOKECHNE
MPEACTABISIBA M MTOAXOABT 32 M3BJIIMYAHE M CHXPAaHCHHE HA TOJEMHU JTaHHHU, C
KOHTO ce mojao0psiBa edeKTUBHOCTTA Ha (paimoBara cuctema B Xaaym (1yOd.
20).

- moaxoau 3a o0pa0oTka HAa TOJeMH [JAHHM B Pa3JIUYHH
HKOHOMMYECKH 00JIaCTH € TeMaTHKa, KOSITO € MHOTO BaXHa OT MPHJIOKEH
aCleKT M € HacoueHa KbM IIpesiaraHe Ha BepUPUIIMPAHM TOIXOIU 3a
o0paboTka Ha TOJEMHU JaHHU BHB (DMHAHCHUTE, TPAHCIOPTAa U EKOJOTUATa —
3acThIIEHH ca B MoHorpadusta u Tpu cratum (my6n. 33, 22, 29 u 35).
[Ipensnoxen e mMojmen, ype3 KOWTO Ja ce M3BIMYAT, ChbXpaHsABAT U 00paboTBaT
rojieMd JIaHHM OT oOjactra Ha ¢uHaHcuTe. MoaenbT € MNoAXOAsI] 3a
BHEIpsBaHe B YydeOHa cpema. MonmenbT € BepuPHUIMpPaH B TPHIIOKHA
pa3paboTKa 3a LeJIMTe Ha TpaHcopTHaTa cdepa,

- KOMYHUKAUMOHHU MNPOTOKOJM 3a rojgemu ganHu B HHO ca
pasrienanu B JIBa JOKJIaaa U eaHa ctatus (myoun. 24, 27 u 32). Uscneasanu u
OMHCAHU ca OCHOBHUTE MOJEIU U MPOTOKOJM 3a npenaBane Ha MHO manHwm.
[IpenyioxkeHn ca MOAXOIM 3a OIEHKA HAa MPOTOKOJM 3a MPEHOC Ha TOJeMHU
naHHu ot HMHTepHeT Ha OOEKTHTE M € aHalu3upaHa e(pEeKTUBHOCTTA Ha
KOMYHUKAIMOHHU TipoTokosi B MHO mnpu w3mon3BaHe Ha CTPYKTYpUpPaHH,
MOJIYCTPYKTYPUPAHU U HECTPYKTYpUPAHU JTaHHH.

5.3. Ilpeyenka na monozpaguume xamo camocmosimeneH 00eKm Ha

peyeH3upate.

XaOUIUTAIIMOHHUAT Tpyd Ha nou. 1-p Jlro6en bosiHOB ,,JlurutamHust
CBIT — TpoMmsiHaTa - ['obanHaTa auruTaigHa TpaHcopmalus - oOoraTsBaHe
Wi oO0eqHsSBaHE Ha YOBEYECTBOTO™ € IOCBETEH Ha W3BBpIIBAIlaTa CE B




CBhBPEMHUETO TUTHTATHA TpaHCHOpMaIUs Ha BCUUKH JIEHHOCTHU B IN100aJeH TUIaH
U TOAXOJUTE 3a M3BJIMYAaHE Ha TMOJ3U OT Ta3u TpaHchopmamms 3a OusHeca,
MKOHOMUKATA U 00ILECTBOTO.

N30panara 3a HAy4yHOTO H3CJIEABAHE MPOOJIEMATHKA € H3KIIOUHUTETHO
aKTyajlHa ¥ Ba)KHA 32 CbBPEMEHHUTE MIPEIN3BUKATEICTBA HA AUTUTAIHATA €pa U
CBBpP3aHUTE C HEd XapaKTepHU MpolLecHd Ha TpaHcdopmauus Ha Ou3Heca,
MKOHOMHUKaTa U o0mmecTBoTO. IIpencraBenata pa3paboTka MpeAcTaBiisiBa €IUH
oorar mpocTpaHeH MaTepuain, oOXBalllall pPa3IMYHUTE M3MEpPEHHsT Ha
Pa3BUTHETO HA ChbBPEMEHHATA Cpejla, CBbpP3aHa C HOBUTE TEXHOJOTUHU, METOIU
U ApXUTEKTYpPH, 3HAYUMHU 32 Pa3BUTHETO HA HMH(OPMALMOHHUTE CUCTEMH B
pa3INYHU IPEeIMETHH 00JIacTH JHEC.

Pa3paboTkaTta mnpencraBisiBa €IMH 3aIbJI00OYEH MaTepual, KOUTO
OTpa3siBa YCWIMATA Ha AaBTOpa Ja C€ 3alo3Hae C MHOIO JIMTEepaTypHU
W3TOYHHIIM U IPWIOKHU PELIEHNUs, KaTO ONMCAHUTE B TEKCTa ca 225.

MonorpapuyausT Tpyn € paszpaboter B oOmy odem ot 118 crpanumm.
CwcTOH Cce OT MIECT T7IaBU, BbBEACHHE, 3aKIII0OUEHUE U IUTEpaTypa.

B mbpBa rnaBa ca W3BECHUW M ONMCAHU OCHOBHUTE JIBUTATENH, JOBEIU
10 CbCTOSHUETO Ha CBBPEMEHHHUTE TEXHOJIOTMHM, Ha KOWUTO ce Oas3upar
npouecuTe Ha TpaHchopmanus 1Hec. Tyk ca pasrielaHu XapaKTepHUTE YepTH
Ha CErallHUTE YUIIOBE, OCOOCHOCTUTE Ha LEHTPOBETE 3a JaHHH, POJsATa Ha
MOOUIHUTE TEXHOJIOTHH U O€3KMUYHUTE KOMYHUKALIUH.

Bropa riaBa e mocBeTeHa Ha JWTUTAIHUTE TEXHOJOTUU - OOJAYHU
M3YHUCIICHUS, KOHTEHHEPH, BUPTYaJHU MallMHU U OnokdelH. OT rienHa Touka
Ha MH()OPMAIIMOHHUTE TEXHOJOTHMH W YIpPAaBIEHUE, € OTAENEHO MSICTO M Ha
BBIPOCUTE 33 HACOKATE 3a pa3BUTHE Ha poOOTHKATa, CBBpP3aHU C
MUHHUATIOpU3AIUATA HAa EJIEKTPOHHUTE KOMIIOHEHTH W BHUpPTyalu3alus Ha
KOMYHHKAITHHTE.

CnepnBamiaTa, TpeTa IjlaBa, € HaCOYeHa KbM OCOOEHOCTUTE Ha MPOLECUTE
Ha JAUTUTaIHA TpaHchopMalys B 00XBaTa Ha Pa3IMYHU MPEIMETHH OOJIACTH —
HSIKOM OT KOWUTO ca: (PMHAHCH, 3][paBeolla3BaHe, yNpaBJIeHHE Ha BEPUTHTE Ha
JOCTaBKUTE, TPAHCIOPT, OOpa3oBaHME, 3E€MEIENINe, XPaHUTEIHO-BKYCOBa
cdepa, ekonorus u Jip. BaxkeH acnekT Ha U3JI0)KEHUETO TYK, € 0OBBP3BAaHETO Ha
IPOMEHUTE B TEXHOJIOTUUTE C BB3JCHCTBUETO BbPXY MPOLECUTE U JCHHOCTUTE
B ChOTBETHATa cdepa.

B chabpkareneH acnekT, YeTBbpTa rjlaBa € MOCBETeHa Ha €IUH OT Haii-
CWJIHUTE JBUTATENU 3a JUTHTalHATa TpaHchopMmanus — TOJIEMUTE JaHHH.
[IpencraBena e TeopusTa Ha TOJIEMHTE aHHU IO CBHIIHOCT, M3TOYHHUIU U
BuzoBe. [1oAX0AA1II0 B H3I0KEHUETO CJIe/IBA U OTMCAHUE HAa HACOKUTE, B KOUTO
pa3iNYHU MpeIMeTHU 00JacTH ce pa3BUBAT M MPOMEHST MPU WHKOPIOpPUpPaHE
Ha rOJIEMUTE TaHHU B TEXHUTE MHPOPMAITIOHHU CHCTEMH.



B TEeXHOJOrMYHO OTHOLIEHHWE, I€Ta IjaBa MPEJICTaBisABa ONMCAHUE HA
TEOPETUYHN W TPUIOXKHH PE3YNTAaTH, MOCTUTHATH OT KOHKPETHO HAy4YHO
n3ciensane. OOOCHOBaHA € HEOOXOJMMOCTTa OT M3TpaXkJaHE Ha ONTUMAaIHa
pedepeHTHa apXUTeKTypa 3a padoTa ¢ roiemu AaHHUA. ONUCaHU ca pa3IudHU
BUJIOBE aPXUTEKTYpU U U3UCKBaHUS KbM 00paboTKkara Ha gaHHH. [IpeacraBenu
ca OCHOBHM IIaTGOPMHM U HHCTPYMEHTH 3a paboTa, HAJOXKWUIU C€ B
OPWIOKEHUETO Ha TOJIEMH JaHHU, KAaTO Ca OIKMCAaHU OCHOBHHUTE TEXHH
KOMITOHEHTH.

B Ta3u rnaBa Ha Tpyjaa ca MOCOYEHH U KOHKPETHU MPUJIOKHU PE3yJITaTh
OT M3BBPIICHO MPAKTUYECKO M3CJIEe/IBAaHE M MPHIOKEHUE Ha MpeiokKeHaTa
apXWUTEKTypa, 3a KOETO Ca M3IMOJ3BAHM TPU BHJA W3TOYHHUIIM HA JaHHU —
METEOpPOJIOTUYHHY, (UHAHCOBH W TpaHCHOpTHU. OmnucaHu ca MOJTyYEeHUTE
pesyaTtatd W ca npeiacraBeHn B rpadguuen  Bua.  OOocHOBaHa €
paboTOCIOCOOHOCTTA Ha MPEJJI0oKEeHaTa apXUTEKTYpa.

JlornyHo, IPENTIOKEHUIT MOHOTpapuUeH TPy 3aBbpILBA C IJIaBa, KOSATO
€ MOCBETEHa HAa OCHOBHUTE TEHACHIMU B PA3BUTHUETO HA JUTUTATHHS CBST.
@OKyChT € MOCTaBEH BBPXY JABE OT OCHOBHUTE TEXHOJIOTMM — HW3KYCTBEH
WHTEJICKT U KBAHTOBU KOMITIOTpU. OOBpHATO € BHUMAaHUE W HAa aCMEKTUTE Ha
KUOEpCUTYpPHOCTTA U MPOOJIEMUTE IO 3aIINUTA.

3aKI0YEHUETO € IOCBETEHO HAa HSKOW YOBEUIKM BBIIPOCH, CBBP3aHU C
Pa3BUTUETO HA TEXHOJIOTUUTE BOBEIIE.

JIOMbTHUTENHO Cca MPEACTaBEeHU U MYyOIMKYyBaHU TJIaBU B KOJEKTHBHU
tpynoBe. B mepBus ot Tax (17) ,PascnenBaHe W 3amUTa B MHTEPAKTHBHA
cpena® moi. BosHOB omucBa TEXHHWKH, CpEICTBA M J10OpU MPAKTUKU MIpH
YCTAaHOBSIBAHETO M AHAJIM3UPAHETO HA KPUITOBAIYTH W AUTUTAIHU CTOKH.
Pasrnexpar ce aurutagHu OOEKTH, AWTUTAIHU CTOKH, KPUNTOBAIYTH M
nepBUYHOTO Tipeuiarane Ha MoHetH (ICO), mocodyeHuW ca TPUIMKUTE U
Pa3IMKUTE MEXAY TPAAULMOHHUTE BATYTH U IUTUTATHUTE BaJdyTH; pa3riieJaHu
ca OCHOBHM XapaKTEpUCTHUKH Ha KpUITOBATYTUTE, BUJOBE MOpTQeilnn Ha
KpUIITOBAIYTa, KOIMA€HE HAa KPUNTOBAJIyTa, HAMPABEHO € OIMCAaHHE Ha
OnokueiiH u Ha cdyeroBogHa kHura (ledger). BB Bropus (14) ce pasriexna
KpunroBanyTata OuTKoiH (TiaBara e Bitcoin — Present and Future Challenges
ot monorpadusra Future Digital Society Resilience in the Informational Age) u
(GOKYCHT € BbPXY JUTHTAITHUTE U KPUMTOBATYTH, KAKTO U BBPXY TAXHATA POJIS
B Obaemara nukoHoMuka. [loka3anu ca OCHOBHUTE XapaKTEpUCTHKHU, CBONCTBA,
(GyHKIMOHATHUTE MOAYJIM Ha OutkoiHa. B Tpetust (10) kojekTHUBEH Tpyn
(Cp3naBane Ha Ilmatdopmu 3a MsyuaBane Ha Ilogxomute 3a IlpuinoxeHus B
NuTepHeT Ha 00€KTUTE) C€ MpaBH OOCTOEH aHajiu3 Ha ChCTOSHHETO Ha
Nutepner Ha oOekrture, mnatdpopmute 3a padoTa, BB3MOXKHOCTHTE 3a
npuiiaraHe Ha Tas3u ¥ noaooHu miatdopmu B obnactra Ha MHO. Ilpencrasen e



MakeT OT CIIEHapuu 3a morpedurtencku 3amnaxu kbM MHO u e HampaBeHa
OLICHKAa Ha Bh3MOXXHOCTHUTE 3a U3rpakaane Ha peuenus ¢ MaO.

6. OueHka HA HAYYHUTE U HAYYHO-TIPUIOKHH MPUHOCH

[IpuemMaM OCHOBHUTE HAy4YHO-TIPWIOKHM TpHHOCH Ha jou. Jlroben
bosiHOB, KOUTO MoraT a ObAAT 0000IIEHH, KAKTO CJe/IBa!

1. [IpoekTupanun W BepUPUIMPAHH Ca MOAYJIHU aAPXUTEKTYypU 3a
U3BJIMYaHE, CbhXpaHeHWe u oOpaborka Ha mganHu B WMHO. U3Benena e
kiacudukanus Ha peepeHTHH apxuTekTypu 3a MHO,

2. [IpepyioxkeHn ca METOAM 3a OLEHKA HAa apXUTEKTypH 3a
n3rpaxnaane Ha npujioxxenust B THO. Cp31azieH € HOB MOAXO0/ 32 KOJIMYECTBEHA
onleHka Ha pedepentHu apxutekrypu Ha MHO u nHa Uunyctpuamum HHO.
Pa3BuTtn ca moaxoau 3a W3BJIMYAHE, ChXpaHEHHWE M 00pabOTKa Ha TOJIEMH
JAHHU.

3. N3Benenn ca Hacokute 3a pasButhe Ha MHO ¢ BB3MOXKHOCTH 3a
oOorarsiBaHE M Bpb3Ka C JIPYyTrY TEXHOJOTUU - OJOKYEIH, U3KYCTBEH UHTEJIEKT,
no00aBeHa peasHoCT U T.H.

4. W3cnenBanu ca BB3MOXKHOCTUTE M MPOOJIEMHUTE Ha JUTHTAIHA
TpaHcopmanys Ha JOTUCTUKATa U € IpeIokKeHa METOA0JIOTHS 3a OLEHKA Ha
CTENEHTa Ha IUTUTAIN3alIUA.

S. UzcnenBann u uaeHTU(UUUpaHU ca KuOep3amiaxure mpu
aurutanHa tpancopmauus ¢ UHO. [lpeanoxkenu ca moaxoau 3a MPOrHO3HO
UACHTU(ULMpPaHe Ha HOBOBB3HMKBAIIM XUOPUAHM 3alljlaxH, KaKTO U MOJEN 3a
MPOAKTUBHO UACHTUPUIIMPAHE HA MOTEHIUATHU KHOEep3aIiaxu.

6. N3cnensanu ca pa3inyHu KOMYHUKAIMOHHU IPOTOKOJIM 3 TOJIEMU
nanan B THO (MQTT, CoAP, AMQP u HTPP) u ca npeaosxeHu Moaxoau 3a
TSAXHATA OLICHKA.

CepriacHa ¢bM € OYEPTAHUTE MPUIIOKHHU MMPUHOCH OT M3CIIE0OBATEICKATa
nerHocT Ha Jo1l. BosiHOB M Te Morar a ObJ1aT U3BEACHU KaKTO CJIe/IBa;

1. Pa3paborena e cucrema 3a oOydyeHHEe W TIpWIaraHe Ha
koHuenuusta Ha HO, kato e usrpajeHa miatdopma, CriocoOHa Jja U3MbIHIBA
pa3ianyHu GYHKIMOHATHOCTH;

2. Pazpaborena e cucrema 3a aBydakTopHa HACHTH(PUKAIUS 32
U3rpaKIaHe Ha 3alUTHU PEIICHUs IPU MTPOBEKIAHE Ha €IEKTPOHHH U3MHUTH;

3. [IpoekTupana e cucrema 3a ClEIEHE M YOpPaBIEHUE Ha YMEH
KOIIIep COpSAMO MapaMeTpUTe Ha OKOJIHATa Cpefa.

4. Pa3paboTeHO € HMHTEIWIeHTHO MPUJIOKEHHE 332 MOHUTOPUHT H
aHaJIW3 Ha TIOBEICHUETO MPH UrPa Ha KapTH.

5. HampaBeHO € KOJIWYECTBEHO CpaBHEHHE 3a €(PEeKTUBHOCTTA Ha

HSKOJIKO KOMYHMKAallMOHHM TmpoTokona B MHO 4pe3 wu3non3BaHe Ha

10



CTPYKTYpPUPAHH, TIOJYCTPYKTYPUPAHU U HECTPYKTYPHUPAHU JTaHHH.

OTHOCHO HAYYHO-TIPUJIOKHUTE PE3yTaTH TpsiOBa ma ObAAT OTOESI3aHU
U PETUCTPUPAHHWTE TPH IOJIC3HH MOJCNIa — JIBa ca CBBbp3aHW ¢ MHTepHET Ha
OOEKTHUTE, a eIMH — C KHOSPCUTYPHOCT.

7. KpuTnuHu 0ej1e’KKH M NPeNnopbLKU
[IpenopruBaM Ha kanaupara jgou. A-p Jlro6en bosiHOB, kKato eauH OT
nuoHepute y Hac B obnactute Ha MHO u rojsieMu JaHHHM, Ja NPOIBIKU CBOUTE
U3CIIEIOBATENICKA YCHUJIMS B TE€3W TaKa Ba)XHU TEXHOJOTUM 3a JUTUTAIHATA
TpaHchopMalMsl Ha HAILIETO ChbBPEMHUE.
A B pamMKWTEe Ha TIpolemypara, OMX HCKajga Ja TIOCTaBsl CICTHUTE
BBIIPOCHU:
- KakBu Ouxa mornu a Ob1aT OCHOBHUTE HACOKHU 3a MPUIIOKEHUE HA
pasriexaanute apxuTekTypu 3a MTHO u ronemu gaHHu?
- Ilpunoxenu nu ca pa3paObOTEHUTE MOJE3HU MOJAEIU B NPAKTUYECKU
pemeHus?

8. 3akiouenne

B 3axntouenue, 6ux uckania jaa otdenexa, 4e MpeAcTaBEeHUTE MaTepruaiu
0 KOHKypca OTTOBApAT HAI'bJIHO HA W3UCKBaHUsATa Ha neiictBamus 3PACPD,
[IpaBunauka 3a npuwiaraneto My u IlpaBunnuka mHa YHCC 3a 3aemaHe Ha
aKaJleMUYHaTa IIBKHOCT ,,ipodecop*. Tpynosere Ha gou. a-p Jlro6en bosHoB
ca pa3pabOTeHHM Ha BHUCOKO HAyYHO HHMBO W OTpa3siBaT Oe3cropHaTta My
eKclepTu3a B o0OyiacTTa Ha JururtainHata TpaHchopmaius ¢ HHTepHeT Ha
00eKTHUTE.

Bcuuko cnomeHatro MU JaBa IIBJIHOTO OCHOBAaHHME J1a TMpeJJioxka
MOJIOKUTENIHA OLIEHKA W Ja TJlacyBaMm C yOeneHocT ,,3a* m3bopa Ha JOI. J-p
JIroben Kupunor bosinoB 3a IIpodecop B mpodecuonanHo HampasieHue 3.8.
NxoHomuka, HaydHa CEIMATHOCT ,,I[priioykeHne Ha U3UUCIUTeNHaTa TEXHUKA
B MKOHOMMKaTa* (IUruTaiHa TpaHchopMalus U apXuTeKTypa 3a 00padoTKa Ha
rosiemu nanHu) B YHCC.

15.12.2022r. IMogmuc: ......oooevvnnenn.n
Codus IIpod. 1-p K. Credanona
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UNIVERSITY OF NATIONAL AND WORLD ECONOMY

REVIEW

by  Prof. Dr. Kamelia Georgieva Stefanova, UNWE,

Scientific specialty: “05.02.08 Application of computer science in
economics”

UNWE, Department of Information Technologies and Communications

Subject: Competition for Professor in Scientific field 3.8. Economics, scientific
specialty Application of Computer Science in Economy (Digital
Transformation and Big Data Processing Architecture)

1. Information about the competition

The Competition was announced for the needs of the Information
Technologies and Communications Department, Applied Informatics and
Statistics Faculty of UNWE in accordance with Decision of the AC
N05/01.06.2022. | myself am member of the composed scientific jury according
to the Order No 2399 / 28.09.2022 of the Rector of UNWE.

2. Information about the candidate in the competition

In the announced competition for Professor of Scientific Speciality
Application of Computer Science in Economy (Digital Transformation and Big
Data Processing Architecture) at the UNWE participated one candidate — Assoc.
Prof. Dr. Lyuben Kirilov Boyanov from the Information Technologies and
Communications Department, Applied Informatics and Statistics Faculty of
UNWE. He was born in 1960. He acquired the bachelor’s degree and the
master’s degree in Computing at the Technical University of in 1985 and in 1989.
He graduated from the master’s degree in Computer Science at the University of
Manchester (UK), and in 1996 - PhD at the University of Manchester in
Computer Science. In the period 1985-1987 he is an engineer and researcher at
CIIT-Sofia. In the following years he was consecutively a research associate at
the Central Laboratory for Parallel Processing of Information, BAS and was a
part-time assistant at NBU and the Technical University, Head of the
International Cooperation Department at the Ministry of Environment and Water,



Director of the International Activities Directorate at the Ministry of Education
and Science. From 2006 to 2014 he was Associate Professor at the Institute of
Information and Communication Technologies BAS. Since 2014 he has been
Associate Professor at the Department of Information Technologies and
Communications, Faculty of Applied Informatics and Statistics, UNWE. Since
2017, he has been deputy Dean of the Faculty. For the period 2017-2021 he is
Deputy Chairman of the General Assembly and since 2021 he is Chairman of the
General Assembly of the Faculty.

3. Fulfillment of the requirements for acquisition of the academic

position

3.1.Fulfilment of quantitative requirements

The candidate in the competition fulfills all the mandatory requirements
for taking the academic position of "Professor”. He has acquired a PhD at the
University of Manchester, UK, approved by the Higher Attestation Commission
(1286-VAC of 23.07.1996) with the topic of the dissertation "A study of Parallel
Architectures and Algorithms for Logic Simulation". He has held the academic
position of "Associate Professor" for more than fifteen years and has published a
monographic work that does not repeat the PhD Thesis and the monography for
occupying the academic position "Associate Professor*. The current presented
monography is titled "The Digital World - Change, Global Digital
Transformation - Enrichment or Impoverishment of Humanity".

The applicant has submitted 7 articles and papers published in scientific
journals, referenced, and indexed in world-famous databases with scientific
information Scopus and / or Web of Science, of which 2 stand alone and 5 in co-
authorship. There are 18 papers published in non-refereed journals with scientific
review or published in edited collective volumes, 12 of which are stand alone and
6 — co-authored. Assoc. Prof. Boyanov has 10 citations in scientific journals,
indexed in world databases and 8 in monographs and collective volumes with
scientific review. The applicant has 5 participations in national scientific and or
educational projects and 10 participations in international scientific or
educational projects and has been the head of one national scientific project and
two international scientific projects.

In total, according to the above indicators, from the minimum of 550 points
required by the national requirements, the candidate achieves 1334 points.

The applicant satisfies all and even exceeds some of the additional
quantitative requirements for a Professor of UNWE - e.g., in Group "Z"
(publications, citations and projects) the excess is more than three times (1000
points with minimum 320), and for group "I" (lecture hours, developed courses
and curricula) — two and a half times (308 points with minimum 120).



As a conclusion, it can be pointed out that the applicant meets all national
and university requirements of the Card for the fulfillment of quantitative
requirements for occupying the academic position "Professor".

3.2.Meeting qualitative requirements

The candidate also covers most of the qualitative requirements for taking
the academic position of Professor at the UNWE. Among the candidate's
contributions to the national/international development of knowledge can be
awarded the opportunity for support in the innovative development of JTSAC -
Joint Center for Training, Simulation and Analysis at the Bulgarian Academy of
Sciences, for training support and outstanding contribution to International
Research Activities for the cyber initiative CYREX 2019, the development of
new research directions of the field of "Internet of Things" (IoT) with the Joint
Center for Training, Simulation and Analysis — IICT-BAS, and in particular,
proactive identification of future cyber threats in smart homes, interactive
training using smart avatars, as well as research on various aspects of
cybersecurity in modern social networks. L. Boyanov actively participates in the
development of new research and educational directions at the European
Polytechnic University (EPU), among which are innovative network and
communication technologies and cybersecurity. At the UNWE he developed
new academic programs and courses such as Transformation with Internet of
Obijects (Masters), Intelligent Objects (Masters) and Internet of Objects (PhD).

Lyuben Boyanov participated in the creation and registration in the Patent
Office of Bulgaria of 3 utility models including students from the UNWE in 2 of
them. The latest models are in the areas — 2 for Internet of objects and 1 for
cybersecurity. Assoc. Prof. Boyanov has a position to the management and
development of other organizations through research and / or consulting activities
— VM Creative, on the development of models and approaches to work with
Augmented Reality, adaptation of libraries, communication links. He performs
consulting and project activities under the Innovative technology for thematic
indexing of forums on the Bulgarian Internet space for MTSOFT-Ltd. L.
Boyanov participates in 5 scientific juries, and in 4 of them he presents a review
or opinion. He has been a member of scientific councils and working groups at
the Bulgarian Academy of Sciences, UNWE and EPU and has also been a
member of the Programme Committee of the IEEE Conference, Automatics and
Informatics 2021 (ICAI'2021). The candidate participated in many (20 for recent
years) national and international conferences (Sofia, Varna, Svishtov, Yambol,
Russia, Ukraine, Macedonia, etc.), with the presentation of papers, 4 of which are
indexed in Scopus, two of the papers are at an IEEE conference. It is also
Important to note his attitude towards the establishment and development of good
management practices at the university through his activities as Dean of Quality



and International Activities of the Faculty of Applied Informatics and Statistics
and Deputy Chairman and Chairman of the General Assembly of the FAIS. The
teaching experience of the candidate is significant and sufficient for fulfillment
of the quality requirements.

The completed Card for the fulfillment of the quality requirements for
occupying the academic positions of Professor and Associate Professor at the
UNWE shows that Assoc. Prof. Boyanov participates with responsibly and is
engaged in scientific, research and applied activities related to the subject of his
knowledge. We can only recommend that he to be a Guest Researcher at
universities and/or research units abroad, based on his expertise to be shared with
foreign colleagues.

The Habilitation Council had given a positive opinion about the potential
candidate in the competition Assoc. Dr. Lyuben Kirilov Boyanov.

e A positive opinion of the Habilitation Council of UNWE on the
fulfillment of the quantitative and qualitative requirements for taking an
academic position of Professor at the UNWE by the potential candidate in the
competition Assoc. Prof. Dr. Lyuben Kirilov Boyanov was presented, stated by
Protocol No 4 of 11.05.2022 from a regular meeting of the Council.

4. Evaluation of teaching activities

The candidate has over 30 years of experience as a teacher. Currently, he
leads lectures and seminars in the Bachelor's Degree in the disciplines
"Architectures of Computing Systems" (in Bulgarian and English), "Computer
Networks and Communications” (in Bulgarian and English), "Informatics”, as
well as lectures in the Master’s in the disciplines "Transformation with the
Internet of Objects”, "Smart Objects™ and "Cybersecurity”. For the disciplines
are prepared and timely updated curricula, presentations and numerous teaching
materials. Prof. Boyanov actively participates in the management of graduates
and PhD students at the Information Technologies and Communications
Department. The topics of the disciplines he teaches - Smart Objects,
Transformation with the Internet of Objects, Cybersecurity, Architecture of
Electronic Systems, Technologies, Infrastructures and Connectivity are in full
compliance with the specificity of the competition and in particular "digital
transformation and architecture for big data processing”. The same specificity is
covered by the successfully developed and defended dissertations of PhD
students Yavor Hristov and Nikolay Kaskatyski, who defended under his
supervision.

5. General characteristics of submitted scientific papers/publications
5.1.Main directions in research.




The publications submitted by the candidate allow us to outline the
following main directions in his research work:

- digital transformation, platforms and models of Internet of objects;

- models and problems in the digital transformation of society;

- cyber threats in digital transformation with Internet of objects;

- digital transformation in the field of logistics;

- architectures and development of reference architectures for the Internet

of Objects;

- approaches to big data processing in various economic areas;

- big data communication protocols in InO.

The candidate has published his research mainly in the last 5 years. The
publications are characterized by importance of the topics and with extensive
surveys. They are the result of acquaintance with a large volume of scientific
literature and conducting in-depth and investigative activities.

5.2. Summary of scientific_and applied scientific results.

The main scientific and applied scientific results presented in the
publications of the applicant can be summarized in the following directions:

- digital transformation, platforms and models on the Internet of
objects are covered mainly in the habilitation work, in one conference paper, and
In two articles (pub. 33, 4, 8 and 28). An environment and methodology are
proposed that allow working on flexible InO platforms, discussed are various
factors for digital transformation - InO, artificial intelligence, blockchain, cloud
technologies, etc. and the opportunities, problems and treats for development are
outlined;

- models and problems in the digital transformation of society are
subject to description in the monography, in a conference paper and in a chapter
of collective work / monograph (pub. 33, 12 and 14). The framework for study
of the digital society is defined and analytical model that examines the
effectiveness of human-machine interactions is proposed. The study is in-depth
in the applied aspect of digital transformation in the financial sector. Models and
functional approaches in the crypto environment are proposed and a critical
analysis of the advantages and treats created by the technologies in it has been
carried out;

- cyber threats in the digital transformation with the Internet of
objects are presented in the habilitation work, in 3 papers and one article (pub.
33,5, 2, 7 and 31). Proposed is an approach for predictive identification of
emerging hybrid threats in the new digital environment of the Internet of objects,
as a result of the mixed interaction between man and machine. Models of human-
machine interaction are derived, with emphasis on the sources of threats.
Proposed as a cybersecurity model that provides the necessary level of security




for endpoints, core systems, communication networks in the Industrial Internet
of objects;

- Digital transformation in the field of logistics is presented as a result
of research in three papers and one article (pub. 15, 16, 19 and 21). Approaches
for building solutions for digitalization are proposed by outlining and
summarizing policies, concepts and strategies at international and national level
for digital transformation in supply chains. A methodology for assessing the
degree of digital transformation in the field of logistics is described by
determining the level of basic digitalization of logistics companies through a
methodological framework that covers the basic classification of information
systems in the field. The transformative role of big data in logistics and its
subsystems, as well as the impact of this data in relevant technologies in the
management of supply chain processes, is examined.

- architectures and construction of reference architectures for the
Internet of objects are part of the applied results of scientific research and are
also discussed in the monography, two articles and two papers (pub. 33, 23, 25,
26 and 30). Proposed is a model of reference architecture for InO, which is a
modular system for efficient processing of large amounts of data, the purpose of
which is to minimize the number of components used. The essence of the Hadoop
data processing ecosystem with the corresponding data hosting, allocation,
storage and output packages is described. The architectures are scalable, flexible
and extensible. To the scope of this direction of scientific research, can be added
the proposed approach for the evaluation of a reference architecture for the
Internet of objects (pub. 18), as well as an approach for the evaluation of a
reference architecture for Industrial Internet of objects (pub. 34). An interesting
research proposal is also the approach to the extraction and storage of big data,
which improves the efficiency of the file system in Hadoop (pub. 20).

- approaches to processing big data in different economic areas is a
topic that is very important from an applied aspect and is aimed at offering
verified approaches to big data processing in finance, transport and ecology —
covered and are in the monography and three articles (pub. 33, 22, 29 and 35).
A model is proposed through which to extract, store and process big data from
the field of finance. The model is suitable for implementation in a learning
environment. The model is verified in applied development for the purposes of
the transportation field;

- communication protocols for big data in InO with is discussed in two
papers and one article (pub. 24, 27 and 32). The main models and protocols for
the transmission of InO data are studied and described. Approaches for the
evaluation of protocols for the transmission of big data from the Internet of
objects are proposed and the effectiveness of communication protocols in InO



when using structured, semi-structured and unstructured data is analyzed.

5.3. A review of the monographs as a separate subject of review.

The habilitation work of Assoc. Prof. Lyuben Boyanov "The Digital World
— Change - Global Digital Transformation - Enrichment or Impoverishment of
Humanity" is dedicated to the ongoing digital transformation of all activities
globally and the approaches to reaping the benefits of this transformation for
business, economy and society.

The chosen for the scientific research issues are extremely topical and
important for the contemporary challenges of the digital age and the related
processes of transformation of business, economy and society. The presented
monography is a rich and extensive material covering different dimensions of
development of the modern environment related to the new technologies,
methods and architectures significant for the development of information systems
in different subject areas today.

The monography is an in-depth material that reflects the author's efforts to
get acquainted with many references and applied papers, as described in the text
are 225.

The monography work is developed in a total volume of 118 pages. It
consists of six chapters, introduction, conclusion and literature list.

The first chapter outlines and describes the main drivers that led to the
state-of-the-art technologies on which the processes of transformation are based
today. Here are the characteristics of current chips, the peculiarities of data
centers, the role of mobile technologies and wireless communications.

Chapter 2 is dedicated to digital technologies, cloud computing, containers,
virtual machines and blockchain. From the point of view of information
technology and management, focus is also given to the issues of directions for
development of robotics, related to the miniaturization of electronic components
and the virtualization of communications.

The next chapter, focuses on the peculiarities of digital transformation
processes in the scope of different subject areas — some of which are: finance,
healthcare, supply chain management, transport, education, agriculture, food and
taste, ecology, etc. An important aspect here is the link of changes in technology
with the impact on processes and activities in the field.

In terms of content, the fourth chapter is dedicated to one of the strongest
drivers for digital transformation — big data. The theory of big data by nature,
sources and types is presented. Appropriately in the presentation follows a
description of the directions in which different subject areas develop and change
when incorporating big data into their information systems.

In technological terms, the next chapter describes theoretical and applied
results achieved by a specific scientific study. The need to build an optimal




reference architecture for working with big data is justified. Different types of
architectures and requirements for data processing are described. There are main
platforms and tools for work introduced in the application of big data and the
main components are described.

In this chapter of work are mentioned specific applied results of a practical
study and application of the proposed architecture, for which three types of data
sources have been used — meteorological, financial and transport. The results
obtained are described and presented in graphical form. The functionality of the
proposed architecture is justified.

Logically, the proposed monography work ends with a chapter that is
devoted to the main trends in the development of the digital world. The focus is
on two of the main technologies — artificial intelligence and quantum computers.
Attention is also paid to cybersecurity aspects and security issues.

The conclusion is devoted to some human issues related to the
development of technology in the future.

In addition, chapters in collective works are presented and published. In
the first of them (17) "Investigation and Protection in an Interactive
Environment” Assoc. Prof. Boyanov describes techniques, tools and good
practices in identifying and analyzing cryptocurrencies and digital goods. Digital
objects, digital goods, cryptocurrencies and initial coin offerings (ICOs) are
examined, the similarities and differences between traditional currencies and
digital currencies are indicated; the main features of cryptocurrencies; types of
cryptocurrency wallets, cryptocurrency mining, blockchain and ledger
description is made. The second (14) publication examines the cryptocurrency
bitcoin (the chapter is Bitcoin — Present and Future Challenges from the
monography Future Digital Society Resilience in the Informational Age) and the
focus is on digital and cryptocurrencies, as well as on their role in the future
economy. The main features, properties, functional modules of Bitcoin are
shown. In the third publication (10) in a collective work (Creation of Platforms
for Studying Approaches to Applications on the Internet of Objects) a thorough
analysis of the state of the Internet of objects, platforms, opportunities for
applying platforms in the field of InO is made. It is a package of scenarios for
consumer threats to InO and is on the assessment of the opportunities for building
solutions with InO.

6. Evaluation of scientific and applied research contributions

| accept the main scientific and applied contributions of Assoc. Prof.
Lyuben Boyanov, which can be summarized as following:

1. Modular architectures for data retrieval, storage and processing in
InO have been designed and verified. A classification of reference architectures



for InO is developed,

2. Methods are proposed to evaluate architectures for building
applications in InO. A new approach has been created for the quantitative
evaluation of reference architectures of InO and Industrial InO. Approaches have
been developed for extracting, storing and processing big data.

3. The guidelines for the development of InO with opportunities for
enrichment and connection with other technologies - blockchain, artificial
intelligence, augmented reality, etc. are outlined.

4, The opportunities and problems of digital transformation of logistics
are explored and a methodology for assessing the degree of digitalization is
proposed.

5. Cyber threats in digital transformation with InO are researched and
identified. Proposed are approaches for predictive identification of emerging
hybrid threats, as well as a model for proactive identification of potential cyber
threats.

6. Various communication protocols for big data in InO (MQTT,
CoAP, AMQP and HTPP) have been studied and proposed methods for their
evaluation.

| agree with the outlined applied contributions from the research activities
of Assoc. Prof. Boyanov and they can be listed as follows:

1. A system for training and implementation of the InO concept has
been developed, and a platform capable of performing different functionalities
has been built;

2. A two-factor identification system has been developed to build
protective solutions in conducting electronic exams;

3. A system for monitoring and controlling a smart hive according to
environmental parameters is designed.

4, An intelligent application for the monitoring and analysis of card
game behaviour has been developed.

5. A quantitative comparison was made for the performance of several
communication protocols in InO by using structured, semi-structured and
unstructured data.

Regarding the scientific and applied results, the registered three utility
models should be noted — two are related to the Internet of the objects and one -
to cybersecurity.

7. Critical remarks and recommendations



| would like to recommend to the candidate Assoc. Dr. Lyuben Boyanov,
as one of the pioneers in Bulgaria in the fields of InO and big data, to continue
his research efforts in these so important technologies for the digital
transformation of our era.

And in the framework of the procedure, | would like to ask the following
questions:

- What are the main directions for the applications of InO and big data

architectures?
- Have the developed utility models been applied in practical solutions?

8. Conclusion

In conclusion, | would like to note that the submitted materials on the
competition fully meet the requirements of the current Law for the Development
of the Academic Staff in the Republic of Bulgaria, the Rules for the Application
of this Law and the Rules of UNWE for acquisition of the academic position of
Professor. The publications of Assoc. Prof. Dr. Lyuben Boyanov's are developed
at a high scientific level and reflect his indisputable expertise in the field of digital
transformation with the Internet of Objects.

All mentioned here gives me the full grounds to propose a positive
assessment and to vote with conviction "For" the election of Assoc. Prof. Dr.
Lyuben Kirilov Boyanov as Professor in professional field 3.8. Economics,
scientific specialty "Application of Computer Science in Economy" (Digital
Transformation and Architecture for Big Data Processing) at the UNWE.

15.12.2022r. IMogmmc: ...ooovvvveeee ...
Sofia Prof. Dr. K. Stefanova

10



