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PELEH3MA

Ha AucepTaunoHeH Tpya

3a npuaobusaHe Ha obpasosaTenHa U HayyHa CTeneH , AOKTop”
ABTOp Ha AMCEPTALMOHHUA TPy mar. MHXK. MnameH OreaHos Hakos

Tema Ha ancepTaumMoHHUA Tpya: ,MeToamn U anropuTMu 3a aBTOMaTU3MpaHe Ha
nAaHMpaHeTo Ha pecypcu B UT npoektu (MoaenvpaHe Ha MHPpOpMaLMOHHO-
TEXHONIOTUYHU pecypcu U anropMTmMu 3a aBTomaTtusmpaHaTa um obpaborka)”

PeueHseHT: npod. a-p [laHnena AceHosa lNouesa

Kateapa KomnioTbpHu cnctemn, ®KCT, TexHnuecku YHuBepcuter — Coodun

HactosAwara peueHsna e U3roTeeHa B KaYeCTBOTO MM Ha Mpe/jceAaTen Ha Hay4HoTo Hypu,
Ha3Ha4yeHO cbC 3anoses No OX-5.3-23 ot 08.02.2023 r. Ha PekTopa Ha TeXHWUYECKM YHuBepcurert —
Codms.

AokTopaHta mar. kK. MnameH Hakos npes 2017 r. 3aBbpluBa bakanaBbpcKa cTteneH no
cneynanHoct ,KomnioTbpHO M COPTYepHU WMHMKEHEPCTBO” KbM KaTeapa KOMMIOTBPHU CUCTEMM,
dakynteT KOMNIOTbPHU CUCTEMM M TEXHONOTUM B TEXHUYECKM yHusepcuteT — Codwusa. Mpes 2020 r.
npuaobuBa marucTbpcka CTeneH No CNeuranHocT , KOMNIOTbPHO U COPTYEPHU UHKEHEPCTBO" KbM
CbliaTa Kateapa v dakyntet. Ha 15.07.2020 r. goKkTopaHTa mar. uHX. MaameH Hakos e 3auucieH B
PEAOBHA AOKTOpaHTypa MO AO0KTOPCKa nporpama ,ABTOMAatM3MpaHuM cuctemu 3a obpaboTka Ha
nHopmaLua 1 ynpasnenue” B npodecuoHanHo HanpasneHue 5.3 KOMyHUKaLMOHHA U KOMMNIOTbpPHA
TEXHUKA KbM Kategpa ,MHOOPMALMOHHW TEXHONOMMM B MHAYCTPUATA “ KbM OaKynTeT no
KomnioTbpHu cuctemn u TexHonoruu B TexHW4ecku YHUBepcuteT — Codwma, a Ha 01.11.2022
AOKTOPaHTa e TpaHchopmmupaH B 3a404Ha Gopma. [JOKTOPaHTa € U3NBAHUA UHAUBUAYANHUA CY NNAH
W NONOXWN BCUHKM WM3NWUTK OT AOKTOPAHTCKUA MUHUMYM. C pewenune Ha PC Ha PKCT (MpoTokon
Ne3/31.01.2023 r.) no npegnoeHWe Ha KaTegpa »MHOOPMALIMOHHKU TEXHONIOTMM B MHAYCTPUATA"
(NpoTokon Ne4/30.01.2023 r.) e B3eTO pelueHue 3a pa3kpuBaHe Ha npoueaypa 3a nybanyHa 3awmra
Ha AucepTaumMoHHUA My TpyA,.

MapanenHo ¢ HayyHaTa cu geWHoct, ot 2013 r. Hacam, [JOKTOpaHTa ce 3aHWMaBa
npogecmoHanHo cvc codryepHa paspabotka M UT KOHCYNTAHTCKM ycnyru 3a sogewm rnobanHm
opraHusaumn. [lpes nocnegHWTe HAKONKO y4ebHM roaMHW e 6un XOHOPYBaH acCUCTEHT Mo
AucumnauHata ,basu ganHn®, a ot 2022 r. Hacam e acucTeHT Kbm DKCT, TexHUYeCKu YHUBEpCUTET —
Cous.

1. AxTyanHocT Ha pa3paboTBaHWA B AWUCEPTALUOHHWA TPyA, NPo6neM B HAay4HO M Hay4HO-
NPUNOXKHO OTHOLLEHUE

lMNpeACTaBeHUAT AMCEPTALUMOHEH TPYA € HAaco4eH KbM M3CNeABaHeTO Ha Bb3MOMHOCTUTE 3a
W3TPaX/AaHe Ha NpaBUNeH MOAEN HA AaHHUTe Ha MHPOPMALMOHHO-TexHONOMMYHKM (UT) pecypcy,
Cb3/jaBaHe Ha anropuTbm 3a aBTomaTusMpaHa obpaboTka Ha AaHHWM CBbp3aHu ¢ UT pecypcu w
OCMIypABaHE Ha Bb3MOXHOCT 32 ajdeKBaTHa MoJepHa NOAAPBKKA Ha 6usHec u UT ycayrw,



Cb3aaBaHe Ha A06aBeHa CTOMHOCT M ONTUMU3aUMA. [MCepTaLMOHHUA TPYA Leau Aa u3cnepBa,
NPOEKTMpa 1 oueHun NpobnemuTe, nped KOUTO e u3npaeeHa UT WHAYCTPUATA B XKeNaHWMETO CU Aa
AOCTaBA ePEKTMBHO M ONTUMANHO CBOWTE yC/yru. Temata 6e3CNOPHO e efHa OT Haii-aKTyanHuTe 3a
WHAYCTPUATA, @ U HE Camo, uenaLla no-406po No3uumMoHMpaHe M KOHKYPEHTOCNOCOBHOCT Ha Nasapa.

flebuHupaneTo Ha Mogen Ha AaHHM M NpaBWUAHA iepapxus Ha pecypcute (B 4acTHOCT
KOHbUrypaumoHHu enemeHTn B UT) @ KNIOYOBO NpeAM3BMKaTeNCTBO 3a yCnewHo npeMuHaBaHe npes
AurutanHa TpaHchopmauma. OT gpyra CTpaHa M3rpaKaaHeTo U BbBEXAIHETO Ha afantupax
anroputem 3a 06paboTka Ha OrPOMHM MacMBM OT [AaHHM cnomara 3a edeKTMBHOCTTa Ha
OpraHusauuuTe B paspeliaBaHe Ha WHUMAEHTM, HamaNABaHe HapPyLaBaHETO MM CMUPAHETO Ha
pa3nuuHu busHec u UT ycayru n ocurypasaHeTo Ha fobaBeHa CTOMHOCT 3a OpraHn3aumaTa.

B pamkuTe Ha AWUCEPTALMOHHWA TPy YCNEWHO Ca Pa3rnefaHu M afpecupanu, Ype3 Hay4yHo
W3CnefBaHe U eKCnepuMeHTanHa 4acT, ropeonucaHuTe akTyanHu npobnemu, KaTo e HanpaBeHo
NPEANOKEHNE 33 MOAEN Ha [AaHHMW, epapxuyHo pasnpeaeneHue Ha AaHHW 3a UT pecypcu w
anropuMTbM 3a aBTOMaTW3upaHa o6paboTka n aHanus.

2. CreneH Ha no3HaBaHe CbCTOAHWETO Ha npobnema M TBOpYECKa MHTepnperauus Ha
nuTepaTypHUa marepuan

AvcepTauuoHHma Tpya obxsalua akTyanHa TemaTvka B MHGOPMALMOHHO-TEXHONOTUYHMS (nT)
CEKTOp 1 NpeAV3BUKaTeNCTBaTa, NpeAn KOUTO CbluAa e unpaseH. Heobxoammo e 4o6po no3HaBaHe
Ha cneuudukuTe Ha npeameTHaTa 061acT M HauyMHa, No KOWTo WUT WHAYCTpUATA M agpecupa.
MocTaBeHWTe Npea AMCEPTaLMOHHWA TPYL, 3a4a4u U3MCKBAT 3a4bA604eH0 npoy4yBaHe U No3HaBaHe
Ha MOAENN U CXEMU 33 CbXpaHeHWe Ha AaHHW 33 UT pecypcu, KakTo U 33 METOAM U anroputmu
M3N0N3BaHW B WHAYCTPMATA 3a 0bpaboTkata Ha CbuMTe Te3n AaHHW. B pamkute Ha paboTaTa Ha
AOKTOpaHTa ca uuTMpaHu 117 nUTepaTypHU M3TOYHWMKA, CTAHAAPTM M cneuudUKaLUmM, NOCOYEHU B
6ubnuorpadckata cnpaska, KOWTO CBMAETENCTBAaT 3a M3BbpLIEHUA 3aabnbouyeH aHanus U
3an03HaBaHe CbC cneuudukaTta Ha MaTepuaTa, KbM KOATO ce (OKycMpa AMCEepPTaLUOHHMA TPYA.
PasrnefaHu ca MHOXKECTBO NPOYYBAHWA, HAYYHW W3CNEABAHUA, CPABHUTENHWM aHANMU3M pe3ynratu
OT NpoBeAeHW MexAyHapoaHu KoHdepeHuuu. ToBa CBMAETENCTBA 33 OT/IMYHO MO3HaBaHe Ha
npobnematukarta M npegmeTHaTa 061acT.

3. CvorserctBue Ha m3bpaHata MeTOAMKA Ha M3CNeABaHe C NOCTABEHAaTa Lien M 3a4aduv Ha
ANCEPTALNOHHMA TPYA,

W3bpaHata meToamMKa 3a NPOBEMAAHE HAa HayYyHUTE M3C/NeABaHUA ce 6a3npa Ha CPaBHUTENeH M
®YHKUMOHANEH aHaNM3, NPaKTUYECKM M3CNEABAHWA M aHaNM3 Ha TEKYILW Npeau3BUKaTencTsa, Ha
OCHOBAaTa Ha KOWTO e HanpaseH obocHOBaH M3bOp Ha CpeacTBa 3a pellaBaHe Ha MOCTABEHMTE
3ajaun.

MocTaBeHuTe NpeAn ANCEPTaLMOHHMUA TPy 3a4a4M 3a U3rPaKAAHE Ha MOZIEN HA AAHHW, METOaM
W anropuTbM 33 ONTUMANHO NIOKANU3MPaAHM Ha AedeKTW B OnMcaHaTa MepapxmuHa CTPYKTypa ce
GasupaT Ha aprymeHTMpaH wu360p, TeopeTMYHa OBOCHOBKA M eKCnepMmMeHTanHa OLEHKa W
Ba/MJALMA Ha pesyaTaTuTe.

AvcepTauMoHHna  Tpya cneasa  noruuecka  NOC/NEAOBAaTeNHOCT, MPOBEAEHUTE  HaydHU
W3CNeABaHWA Ca HaMbNHO CbobPa3eHU C NpeanoKeHaTa METOAMKA 33 NPOBEXKAAHE Ha U3CNeBaHus



W EKCMEPUMEHTM, KaTO YCrMeWHO Ca W3NMb/AHEeHU MOCTABEHWTE LeAM UM 3a/lauu  npeau
ANCEPTALMOHHUA TPYA.

4. KpaTka aHanMTMUHa XapaKTEPUCTMKA M OLeHKa Ha AOCTOBEPHOCTTA Ha MaTtepuana, Bbpxy
KOWTO Ce rpapAT NPUHOCUTE Ha AUCEPTALMOHHUA TPYA,

AMCepTauMOHHMAT TPYA CbAbPIKA BbBEAEHME, YETUPU [NABU, 3aKNKOYEHME, CNUCHK C npuHOCH,
CMUCBK C NyBAMKaUMKM Ha AOKTOPaHTa Mo AWMCEPTaLMOHHMUA Tpya n bubnuorpadcka cnpaBka Ha
U3MON3BAHMTE INTEPATYPHU M3TOYHMUMK. OBwmnaT obem Ha AucepTaumoHHus Tpya e 157 CTPaHULMK.
AvcepTaunoHHUAT Tpya cbabpwa 12 Tabauum u 46 durypn. Untupanu ca 117 nutepaTtypHu
M3TOYHUKA, CTaHAAPTU U CneunduKaumm, nocoyeHn 8 Bubnuorpadckata cnpaska.

MMbpea rnaBa Ha AMCEPTaLUMOHHUA TPYA NPEACTaBA aHaU3 Ha TEKyLLOTO CbCTOAHME, CbNOCTaBA
Pa3NNYHK CILECTBYBAWM peLleHnA U cTaHaapTi B obnactta u geduUHUpa OCHOBHM 3adaun npeg,
ANCepTauMoHHUA TpyA. B pamkuTe Ha rnasaTa ca pa3rneaaHu NonyiapHu ctaHaapT u framework-u,
CbNOCTaBAMM C TeMaTWKaTa Ha AUCEePTAUMOHHUA TPy, pasrneAaHn ca npobnemu CBbpP3aHU CbC
CMIYPHOCTTa Ha NOA0OEH TUN pelWeHua, pa3rneaann ca pas3nnuniu 6asnm AaHHW 33 yNpasBneHue Ha
KoHpurypaumute (CMDB) M Nnpumepm 1 KOHLENLMK 33 MHOTOC/IOMHM CTPYKTYpH Ha UT pecypcwm.

BB BTOpa rnaBa e HanpaBeH aHanu3 Ha OCHOBHM UT Pecypcu v KOHPUIYPaUMOHHK enemMeHTH,
pasrneAaHn ca Bb3MOXKHW NEPapXUuHK CTPYKTYPU Ha PECYPCH, NPeaIoXKeH e KOHUENTyaneH mogen
3a CTpyKTypupaHe Ha UT pecypcwm.

B TpeTa rnasa ca cMHTE3MpaHWM OCHOBHW NpaBuna, METOAM WM aNrOPUTMMW 33 aBTOMaTU3MpaHa
0bpabotka, Ha 6asa Ha KOMTO e MPEeAJIOKEH U EeKCNePUMEHTANEeH anropuUTbM. M3cnepeaHu ca
NPEANOCTABKATE 33 NpPOBEXJAaHe Ha UW3C/NeABaHWATa B pPaMKWTE Ha [AMCEPTaLMOHHM TpyA,
pasrneAaHn ca pasiMyHn KpUTEpPUK 33 ePEKTUBHOCT Ha NPeA/IOKEHUTE METOAN U aNTOPUTBM, KaTo
Ha CbluMTE € HanpaBeHa OLEHKa 33 CNOXKHOCTTa. B pamkuTe Ha rnasata ca ONMCaHWM AETAaNIHO
NPEANOXKeHUTE METOAMN N aNTOPUTBM, PA3renaHn ca TEXHUTE NPeAUMCTBA M HeA0CTaTbLM.

HeTebpTa rnaBa ONUCBA NOCTaBEHUTE LW, 334a4u W OBEKT Ha eKCrepUMEeHTaNHMsA
u3cneaBaHmuA. Mscnepsann ca noabpaHuTe [aHHM 3a NpOBeXAaHe Ha EKCMepUMEeHTa W ce
AedUHMPAHM ETanuTe, Npe3 KOWTO EKCMEPUMEHTANHO W3CNeABaHE LWEe NpemMuHe. M3BbpWEH e
AETaiNEH aHAaNN3 HA NPOBE/EHNUTE EKCMIEPUMEHTANHU U3CNEeBaHNA U pe3yNTaTUTe OT npoBeaeHuTe
eKCNepUMeHTH B codpTyepHa cpeaa, AeduHMpaHe ca TECTOBM CLEHAPUM U NPaBUNa 3a BaNNAALMA.

OT npefoCTaBeHOTO W3/IOMEHWE, NOCTaBeHWUTE npes AMCEPTaLMOHHUA TPYA 3ajauv
M3BBPLIEHUTE aHANN3N M U3CNEABAHNA, MOXe A3 Ce HanpaBu 3aKNlueHue, Ye JOoKTopaHTa aobpe
NO3HaBa TeMaTHUKaTa M CbCTOAHMETO Ha pasrnexgaHuTe npobnemu. Ha 6a3a M3BbPLIEHWA aHAU3 Ha
Npeaussukarencreata npeg WUT cekTopa no oTHoweHWe Ha npobiemu CBbp3aHW C ynpaBaeHue u
06paboTka Ha OrPOMHM MacuBu OT UHGOPMALMA CBbp3aHKW C pas3nuyHn UT pecypcu mn Ha 6aza
MPEANONKEHNTE W  EKCNEePUMEHTAZIHO OLEHEeHW MEeTOAM M  aNropuTbM 33 pellaBaHeTo Ha
ropeonucaH1Te NpeAM3BNKaTe/ICTBa Ca U3BEAEHM U3BOAM W OLEHKU, KOWTO MM AaBaT OCHOBaHUWe A3

onpegena NOAY4YEeHUTE Pe3yaTaTM U CBbpP3aHUTE C TAX NPUHOCK KaTO AOCTOBEPHU U NpPpakTU4yeCcKu
none3Hun.

5. Hay4Hu u/unm HayuHO-NPUNOKHM NPUHOCK MO AUCEPTALMOHHMA TPYA

Mpremam gopmynuparuTe OT aBTOpPa NPMHOCHK, NOCTUTHATK B PE3YATaT Ha U3BLPLUEHUTE HAyYHU
uscneaBanma. NpuHocuTe MoraT fja ce OTHeCaT KbM KaTeropuute 06oraTABaHe Ha ChbliECTBYBALLOTO



HAY4HO 3HaHWE W HayYHW NOCTMXKEHMA B NPAKTMKATA, KAKTO M Cb3AaBaHE Ha HOBM W MoANUDULMpPaHE
Ha CbLUECTBYBALM METOAM, NOAXOAW, MOAENM WU aNrOpuTMM 3a pellaBaHe Ha MoCTaBeHuTe B
AMCEPTaLMOHHMA TPYA 3a4aum.

PopmMynupaHuTe B AMCEPTALMOHHWA TPYA NPUHOCK, Ca TPYNUPaHW B TPU KAaTeropuu, KakTo

cnepga:

MpuHocu ¢ Hay4eH XapaKkrep

1.

MNpeanoxeH e KOHUenTyaneH MOAEN 3a CTPYKTypa Ha AaHHM Ha KOH$UIrypaLMoHHM
eN1eMEHTH B rofiemMu (eHTbpNpaii3) opraHM3aumm, KOMTO MOAEN Cromara 3a ONTUMAsHO
WAEHTUOULMPEHE Ha AedeKTUPanM enemeHTH B MHdPaCcTPyKTypaTa Ha opraHusaumarta
AeduHupaHo e onucaHue Ha iepapxum Ha Pa3HOPOAHM OBeKTM obycnasaLm
Cb30aBaHETO Ha KayecTBeHa W edekTuBHa 6a3a OT [JaHHWM Ha KOHOMIypPaLWUOHHM
enemeHTu (configuration management database)

MpeanoxeH e anropuTbm C EN1EMEHTU Ha EeKCMepTHa cucTema 3a aBTomMaTM3MpaHa
obpabotka Ha WT pecypcuy, WAEHTUOULUMPAHE Ha CBbp3aHM ¢ pgedekTupan
KOHOUrypaLMOHeH enemMeHTH 06eKTU M TaKCOHOMMA 3a nocneasawia Knacubukauma u
AeUcTBuUA.

MpuHoCK C HAaY4HO-MPWAOKEHO Xapakrtep

L

AHaNU3MpaHK Ca HAMYHUTE MEX/AYHAPOAHN CTaHAAPTM U CeLndUKM npu mM3rpaxkgaHe
Ha CMDB 6a3a oT gaHHW 1 ynpaBneHue Ha MHPPACTPYKTYPHUTE ENEMEHTH B paznyHK
Opranusalum C Len usrpaxaaHe Ha KOHUENTyaNeH MoZen Ha KoHourypaumMoHHa 6asa ot
AAHHW, Cbobpa3seH € aKTyanHUTE TEHAEHLMMU U U3UCKBAHWA

AHanM3MpaHu ca Haln-4ecTo cpewanute npobaemu, npes GUsHeC CTPYKTYPU U KOMMaHUK
MO OTHOWEHWE ONTUMA/NIHOTO OTKPUBAHE, aHanW3 M NpeBeHUMA Ha MHHOPMALMOHHO-
TEXHONOTMYHM Npobnemu.

Pe3aynTar Ha u3cneaBaHuATa M Cb3fafeHMA NPOYKT, Ca aHaNU3npaHn u knacudpmumupaHu
0bekTn B ronama 6asa OT AaHHWM, KOMTO Ca M3NON3BAHM NPU YCbBBLPLIEHCTBAHETO M
$uHanM3MpaHeTo Ha NpeaNoKeHUTE MEeTOAW U anropuUTbLM C ornep cb3aaBaHe Ha
eKcrnepTHa cpeaa.

MpuHOCK C NnpunoxeH XapaKTep

1.

Mpeanoxenn ca cpeacTBa 3a /IOKaNM3UPaHE MO ONTMMANEH HauMH Ha aedektn B
Wiepapx1yHa pecypcHa cuctema

PEIBp&ﬁOTeHM Ca MeToau U anropuTbm, KOUTO NO3BONABAT /SiecHa uMnnemeHTauma B
peanHa codTyepHa cpeaa

6. OueHKa Ha cTeneHTa Ha IMYHOTO y4acTue Ha AOKTOpPaHTKaTa B NpuHocUTe

MpeacTaseHoTO CbAbPKAHWE, NPOBEAEHWTE aHAaNM3W W EKCTIEPUMEHTM, B pamMKuTe Ha
AWNCEPTALMOHHW TpyA, NOKa3BaT OTNMYHOTO MO3HaBaHe Ha npegMeTHaTa obnacT, B KOATO ce
dokycupa Tpyaa. [IMCEPTALMOHHM TPYA Ce OTKPOABA C OTAMYHA nocneao0BaTeIHOCT NO OTHOLEHWe
Ha CbABPHAHMETO, U3BLPWEHUTE aHANU3K U NPOBEAEHUTE EKCNEPUMEHTU. [IOKTOPaHTa MMa Ocem
HaydHU NyBAWKaLUMM C aHanuMsm W pesynTaTuTe MONYYEHM B pamKuTe Ha OMCEePTALMOHHOTO CU
W3C/1e/ABaHe, KaTO BCMYKM NYBAMKALMKM €A AOKNAABAHM HA MEXAYHAPOAHU HAY4HU KOHPEpPeHLuM,
H3 HAKOW OT KOWTO CbM MMana yAOBO/ICTBMETO NWYHO Aa NPUCLCTBAM M A3 ce yBeas B



334pnb0oYeHUTE NO3HAHWA, KOMTO AOKTOpaHTa MNnameH Hakos uma B 06nacTTa. Cuuntam, Yye AMYHKUA

NPUHOC Ha AOKTOPaHTa NPU NOCTUraHe Ha NOCTaBEHWUTe Pe3ynTaTh U GOPMYIMPAHETO Ha NPUHOCKTE
1 6escnopeH.

7. TpeueHKa Ha Nny6aMKauMUTe No AMCEPTALMOHHMA TPYA,

B nepuoga 2020-2022 asTopa e ny6aukysan 8 Hay4HW CTaTWK C aHANWU3KU 1 Pe3yNTaTh NOAYHEHM
B PaMKWTE Ha AWCEPTALMOHHOTO u3cnefBaHe. BCuukM OCEM CTaTMM ca  AOKNAABaHW Ha
MENAYHAPOAHN HayYHW KOHEPEHLWK, Celem OT CTaTUMTe ca JOKNaABaHM Ha Hay4YHW KoHdepeHUUK
npoBeaeHn B bvarapusa v eaHa B KOHPepeHUMA B Mcnanua. Hayynute nybavkaumm ca ny6nukysaHu
B péHomUpaHu n3panus kato IEEE, Springer n EDULEARN22. HanpaseHute nybaukauuu nokpuear
TeéMaTnkaTa Ha AMCEPTALMOHHN TPY/ U OTPA3ABAT OCHOBHU TEMM, aHa/M3W U pesynTaTu oT CbLUMA.
EaHa or cratmute e camoctosTenHa, yeTupu ca B CbaBTOPCTBO C HAay4HWUA PHLKOBOAMTEN U TPU B
CbaBTOPCTBO € Apyrn aBTopu. Cedem OT HayyHWTe NyBAMKALMKM Ca MHAEKCMPaHW B Scopus. [ge ot
nybanKaummuTe UMaT 4 UUTUPaHUA, BCUYKU OT KOMTO OT YYKOECTPaHHN aBTOPM.

8. M3non3saHe Ha pesynTaTUTE OT AMCEPTALMOHHMA TPYA B HAYYHaTa npakTuKa

Pe3ynTaTute NOCTUrHaTK B U3BBLPLIEHWTE MO AMCEPTALMOHHUA TPYA n3cneaBaHWA ca M3MNoi3BaHu
Np¥ y4acTMeTo Ha [OKTOpaHTa B Hay4yHO-M3CNEA0BATENCKM MPOEKT No HauuoHanHa HayuHa
nporpama ,Mnaaun y4eHu u nocTAOKTOPaHTH”, GuHaHcmpaHa ot MOH.

MOCTUTHATUTE HaYYHW U NPUNOXKHM PE3YATATU MOTaT A3 HamepAT NPUIOKEHME W NPU Cb3JaBaHe
Ha aKTyanHo y4ebHO CbabpaHue, koeTo Aa 6bae M3NON3BaHO B yuebHUA NpoLUec, KakTo Cbe
CTYAEHTW, Taka U C yd4eHuuun. Pesyntatute CbwoO Taka MOraT [a HAMepAT MPUAONKEHME WU B
NPaKTUKaTa, Thid KaTO AUCEPTALMOHHMU TPYA CU LIEAU UMEHHO CBbP3aHW C NpeauM3BUKaTENCTBa npej,
WUT unayctpuara.

9. OueHKa Ha CbOTBETCTBMETO Ha aBTOpedepaTa C M3UCKBAHMUATA 33 U3FOTBAHETO MY, KaKTO M
Ha 3AeKBAaTHOCTTa Ha OTPasfABAaHE Ha OCHOBHWTE MONOMEHUA W MNPUHOCHTE Ha
AUCePTaLMOHHMA TPy A,

ABTOpedepaTbT KbM AWUCEPTALMOHHW TPYA OTrOBApA HA M3UCKBAHMATA M CbOTBETCTBA C
AVCEPTALMOHHMA TPYA W NOCTaBEHWTE Npe/, Hero Luenu u 3agauun. B astopedepaTsbT e pasrnefaHo
CbADPHAHMETO NO rNaBM M NOCTUTHATUTE nNpuUHOCK. ABTopedepaTbT e ODOPMEH CbIIACHO
W3NCKBAHMATA Ha TeXHUYeCKn yHuBepcuTeT — Codua 1 CYuTam ye aaeKBaTHO OTPasaBa CbLLHOCTTA Ha
ANCepTaLMOHHMA TPYA.

10. MHeHuA, npenopbKK 1 benexKku

ANCePTaLMOHHMA TPYA M3CNefiBa MHOXECTBO HaydHu NyGAMKauMW W aHanusu CBBP3aHu ¢
NpeAusBuKkatenctsa B T MHAYCTPUATA 1 NO-KOHKPETHO B NpeAmeTHaTa obnact. Tpyaa e opopmeH
CTapatenHo u CBWAETENCTBAa 33 BMCOKONPOQECMOHaNHM NO3HAaHMA Ha asTopa B 061acTTa.
W3BbplieHUTE aHaNN3W W eKCNePUMEHTANHU M3CAeABAHUA Ca NPOBEAEHM C roNama 3agbnboueHocT
W KenaHue 3a uAeHTMOUUMPaHe Ha a/IeKBaTHO PELEHWE HA NOCTABEHWUTE Lenu 1 3agaun. OT apyra



CTpaHa NnocTaseHuTe LenW U 3aayu UENAT pellaBaHe Ha peasHw npobnemu u umat Ge3CnopHo
NPaKTUYECKO MPUNOXKEHME.

MpenopbKUTE MM KbM AOKTOPAHTA Ca Aa NPOAB/IKM CBOATA HaydHa paboTa u U3CNeABaHUA NO
Témata, KaKTo 1 No Apyrv TeMW CBbP3aHK C NPeAM3BUKaTeCTBA NPe/ HayKaTa M UHAYCTPUATE, U A3
HacouM ycmnua Kbm BHeApPABAHE HAa NPEANONKEHWTE MeTOAM M anropuTbm B 6Bu3Heca C uen
MOCTUIaHE Ha NPeKWU NPUNOKHM pesynTaTu.

11. 3aknoyeHue

Ha 6asa ropeusnoeHOTO, CYMTam uYe AMCEepPTaLMOHHMA TPYA Ha mar. uHx». lNnamed Hakos
HaMb/IHO OTrOBAapA HA M3WCKBaHWATA 3aKOHA 33 Pa3BMTME Ha aKafleMWUYHUA CbCTaB Ha Penyb6auka
bbnrapus, lNpaBunHMKa 33 npuiarade Ha 3aKOHAa W CbOTBETHWA NpaBUMHUK Ha TexHW4ecku
YHusepcutet — Codua U Ha M3MCKBAHMATA 33 NPUAOGMBAHE Ha obpasoBaTenHaTta M Hay4Ha cTeneH
»BOKTOP". TpunoxeHua asTopedepar OTroBapa Ha U3UCKBAHWATA M CbOTBETCTBA C AucepTauuoHHUA
TPYA U NOCTaBEHWTE Npej Hero Lenu v 3ajaquu.

MpoBeseHUTe Hay4yHW M3CneaBaHMA ca B akTyasHa obnacT v TpeTupaT NpobaemaTvka, KOATo e
0beKT Ha 3acuneH W3cneaoBaTencku u MHAYCTPUaneH WHTepec. MosyderuTe pesyntaTi CbAbPMKAT
Hay4HW, HAYYHO-MPWMOXKHW W NPUIOKHM NPUHOCK, KOUTO Ca PasNpOCTPaHEeHW W HanpaseHw
AOCTOAHWE HAa 3aMHTepecoBaHaTa Hay4yHa OBWHOCT 4Ype3 nyBAUKYBAHETO MM B HayuHM CTaTUW B
CMUCAHWA U NPEACTaBAHETO UM Ha CNeUMann3npani HaydHu GOPyMM U KOHdEpPeHLIUH.

Cnep KaTo ce 3ano3Hax HanMb/IHO C AMCEPTALMOHHU TPYA M MpeaMeTHaTa o6aacT v Ha 6asa
ropeusnoxeHoto, ybeaeHo pAaBam  CBOATA  MONOMWTENHA OLEHKa 33 MPEACTaBEHUS
AWCEpPTaLMOHEH TPyA M npeanaram Ha yBaXkaemuTe 4neHoBe Ha HayuHoTo Xypu aa 6bpe
npucbAeHa obpasoBaTtenHa M Hay4YHa cTeneH ,A0KTOP" Ha mar. uHK. MnameH OrHAHOB Hakos no
Hay4Ha cneuunanHocT ,ABTOMaTU3nMpaHm cuctemm 3a 06pabotka Ha MHPOPMaLMA 1 ynpaBneHue” B
npodecuoHanHo HanpassieHue 5.3 KOMYHUKALMOHHA U KOMMIOTbPHA TEXHUKA.

18.04.2023 r. PeueH3eHT:

I'p. Codpusa /npod. a-p Aaunena Mouesa/
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PhD student M.Sc. Engineer Plamen Nakov graduated in 2017 with a bachelor's degree in
"Computer and Software Engineering" at the Department of Computer Systems, Faculty of
Computer Systems and Technologies at the Technical University - Sofia. In 2020, he acquired a
master's degree in "Computer and software engineering" at the same department and faculty. On
15.07.2020, the doctoral student mag. Engineer Plamen Nakov was enrolled in full-time doctoral
studies in the doctoral program "Automated systems for information processing and management"
in professional direction 5.3 Communication and computer technology at the department
"Information technologies in industry" at the faculty of Computer systems and technologies at the
Technical University - Sofia, and on 01.11.2022 the doctoral student was transformed into part-time.
The doctoral student has completed his individual plan and passed all the examinations of the
doctoral minimum. With the decision of the FS of FCST (Protocol No. 3/31.91.2023) on the proposal
of the department "Information Technologies in Industry" (Protocol No. 4/30.01.2023), a decision
was made to disclose a procedure for the public defense of the dissertation his work.

In parallel with his scientific activity, since 2013, the PhD student has been professionally engaged in
software development and IT consulting services for leading global organizations. During the last few
academic years, he was a part-time assistant in the discipline "Databases”, and since 2022 he is an
assistant at FCST, Technical University - Sofia.

1. Actuality of developments in the dissertation work, a problem in scientific and scientific-
applied terms

The presented dissertation is aimed at the study of the possibilities of building a correct data
model of information technology (IT) resources, creating an algorithm for automated processing of
data related to IT resources and providing an opportunity for adequate modern support of business
and IT services, creating added value and optimization. The dissertation aims to research, design and
evaluate the problems faced by the IT industry in its desire to deliver its services efficiently and



optimally. The topic is undoubtedly one of the most relevant for the industry, and not only, aiming
for better positioning and competitiveness in the market.

Defining a data model and a proper hierarchy of resources (in particular configuration items in
IT) is a key challenge for successfully going through a digital transformation. On the other hand, the
construction and introduction of an adapted algorithm for processing huge data sets helps the
organizations' efficiency in resolving incidents, reducing the disruption or suspension of various
business and IT services, and providing added value for the organization.

Within the dissertation work, the above-mentioned current problems have been successfully
reviewed and addressed, through scientific research and an experimental part, by proposing a data
model, a hierarchical distribution of data for IT resources, and an algorithm for automated
processing and analysis.

2. Degree of knowledge of the state of the problem and creative interpretation of the literary
material

The dissertation covers current topics in the information technology (IT) sector and the
challenges it faces. A good knowledge of the specifics of the subject area and how the IT industry
addresses them is required. The tasks set before the dissertation work require in-depth research and
knowledge of data storage models and schemes for IT resources, as well as methods and algorithms
used in the industry for processing the same data. Within the doctoral student’s work, 117 literary
sources, standards and specifications are cited, indicated in the bibliographic reference, which testify
to the performed in-depth analysis and familiarization with the specifics of the matter on which the
dissertation work is focused. Numerous studies, scientific studies, comparative analyzes, and results
of international conferences have been reviewed. This testifies to an excellent knowledge of the
issues and the subject area.

3. Correspondence of the chosen research methodology with the set goal and tasks of the
dissertation work

The chosen methodology for conducting scientific research is based on comparative and
functional analysis, practical research, and analysis of current challenges, on the basis of which a
reasoned choice of means for solving the set tasks is made.

The tasks set before the dissertation work to build a data model, methods, and algorithm for
optimally locating defects in the described hierarchical structure are based on a reasoned choice,
theoretical justification and experimental evaluation and validation of the results.

The dissertation follows a logical sequence, the conducted research is fully in line with the
proposed methodology for conducting research and experiments, and the goals and tasks set before
the dissertation were successfully fulfilled.

4. Brief analytical description and assessment of the credibility of the material on which the
contributions of the dissertation are based

The dissertation contains an introduction, four chapters, a conclusion, a list of contributions, a
list of the doctoral student's publications on the dissertation and a bibliographic reference of the



literature sources used. The total volume of the dissertation is 157 pages. The dissertation contains
12 tables and 46 figures. 117 literature sources, standards and specifications are cited in the
bibliography.

The first chapter of the dissertation presents an analysis of the current situation, compares
various existing solutions and standards in the field and defines the main tasks for the dissertation.
Within the chapter PhD students reviews popular standards and frameworks, related to the subject
of the dissertation work, issues related to the security of such solutions are discussed, various
Configuration Management Databases (CMDBs) and examples and concepts of multi-layer structures
of IT resources are discussed.

In the second chapter, an analysis of basic IT resources and configuration elements is made,
possible hierarchical structures of resources are considered, a conceptual model for structuring IT
resources is proposed.

In the third chapter, basic rules, methods, and algorithms for automated processing are
synthesized, based on which an experimental algorithm is proposed. The prerequisites for
conducting the research within the framework of dissertation work were examined, various criteria
for the effectiveness of the proposed methods and algorithm were examined, and the same was
evaluated for their complexity. Within the chapter, the proposed methods and algorithm are
described in detail, their advantages and disadvantages are discussed.

The fourth chapter describes the set goals, tasks, and object of the experimental research. The
selected data for conducting the experiment is studied and the stages through which the
experimental study will pass were defined. A detailed analysis of the conducted experimental
studies and the results of the conducted experiments in a software environment was performed,
test scenarios and validation rules were defined.

From the presentation provided, the tasks set before the dissertation work and the analyzes and
research carried out, it can be concluded that the doctoral student is well aware of the subject
matter and the state of the problems under consideration. Based on the analysis of the challenges
facing the IT sector in terms of problems related to the management and processing of huge arrays
of information related to various IT resources and based on the proposed and experimentally
evaluated methods and algorithm for solving the above-described challenges, conclusions and
assessments have been drawn which give me reason to define the obtained results and related
contributions as credible and practically useful.

5. Scientific and/or scientific-applied contributions to the dissertation work

| accept the contributions formulated by the author, achieved because of the scientific research
carried out. Contributions can be attributed to the categories of enrichment of existing scientific
knowledge and scientific achievements in practice, as well as creation of new and modification of

existing methods, approaches, models, and algorithms for solving the tasks set in the dissertation
work.

The contributions formulated in the dissertation are grouped into three categories as follows:

Contributions of a scientific nature




1. A conceptual model for the data structure of configuration elements in large (enterprise)
organizations is proposed, which model helps to optimally identify defective elements in the
organization's infrastructure.

2. A description of hierarchies of heterogeneous objects has been defined, determining the
creation of a high-quality and effective database of configuration elements (configuration
management database)

3. An algorithm with elements of an expert system for automated processing of IT resources,
identification of objects related to defective configuration elements and a taxonomy for
subsequent classification and actions is proposed.

Contributions of a scientific and applied nature

1. The available international standards and specifics for building a CMDB database and
managing infrastructure elements in various organizations have been analyzed to build a
conceptual model of a configuration database in line with current trends and requirement.

2. The most common problems faced by business structures and companies regarding the
optimal detection, analysis and prevention of information technology problems have been
analyzed.

3. As a result of the research and the created product, objects in a large database were
analyzed and classified, which were used in the improvement and finalization of the
proposed methods and algorithm with a view to creating an expert environment.

Contributions of an applied nature

1. Suggested are means for optimally locating defects in a hierarchical resource system.
2. Methods and an algorithm have been developed that allow easy implementation in a real
software environment.

6. Evaluation of the degree of personal participation of the doctoral student in the
contributions

The presented content, conducted analyzes and experiments, within the dissertation work, show
the excellent knowledge of the subject area in which the work focuses. Dissertation work stands out
with excellent consistency in terms of content, performed analyzes and conducted experiments. The
doctoral student has eight scientific publications with analyzes and the results obtained within the
dissertation research. All publications were reported at international scientific conferences, some of
which | had the pleasure to personally attend and convince myself of the deep knowledge that the
doctoral student Plamen Nakov has in the area. | believe that the personal contribution of the
doctoral student in achieving the set results and the formulation of the contributions is indisputable.

7. Evaluation of publications on the dissertation work

In the period 2020-2022, the author has published 8 scientific articles with analyzes and results
obtained within the dissertation research. All eight articles were reported at international scientific
conferences, seven of the articles were reported at scientific conferences held in Bulgaria and one at
a conference in Spain. Scientific publications have been published in renowned journals such as IEEE,
Springer and EDULEARN22. The publications made cover the subject of dissertation work and reflect
the main topics, analyzes and results of the same. One of the articles is independent, four are co-



authored with the supervisor and three are co-authored with other authors. Seven of the scientific
publications are indexed in Scopus. Two of the publications have 4 citations, all of them from foreign
authors.

8. Using the results of the dissertation work in scientific practice

The results achieved in the research carried out for the dissertation work were used in the
participation of the doctoral student in a scientific research project under the National Scientific
Program "Young Scientists and Postdoctoral Students", financed by the Ministry of Education and
Science.

The achieved scientific and applied results can also be used in creating up-to-date educational
content to be used in the educational process, both with university students and high-school
students. The results can also be applied in practice, since the thesis works are aimed specifically at
challenges facing the IT industry.

9. Assessment of the compliance of the abstract with the requirements for its preparation, as
well as the adequacy of reflecting the main points and contributions of the dissertation
work

The abstract to the dissertation meets the requirements and corresponds to the dissertation and
the goals and objectives set before it. The abstract examines the content by chapter and the
contributions achieved. The abstract is designed according to the requirements of the Technical
University - Sofia and | believe that it adequately reflects the essence of the dissertation work.

10. Opinions, recommendations, and notes

The dissertation examines numerous scientific publications and analyzes related to challenges in
the IT industry and more specifically in the subject area. The work is carefully designed and testifies
to the author's highly professional knowledge in the field. The performed analyzes and experimental
studies were carried out with great depth and desire to identify an adequate solution to the set
goals and tasks. On the other hand, the set goals and objectives are aimed at solving real problems
and have an indisputable practical application.

My recommendations to the doctoral student are to continue his scientific work and research on
the topic, as well as on other topics related to challenges to science and industry, and to direct
efforts to implementing the proposed methods and algorithm in business to achieve direct applied
results.

11. Conclusion

Based on the above, | believe that the dissertation work of mag. Eng. Plamen Nakov fully meets
the requirements of the Law on the Development of the Academic Staff of the Republic of Bulgaria,
the Regulations for the Implementation of the Law and the relevant regulations of the Technical
University - Sofia and the requirements for obtaining the educational and scientific degree "doctor".
The attached abstract meets the requirements and corresponds to the dissertation work and the
goals and tasks set before it.



The scientific research carried out is in an up-to-date field and deals with issues that are the
object of increased research and industrial interest. The obtained results contain scientific, scientific-
applied, and applied contributions, which are disseminated and made available to the interested
scientific community through their publication in scientific articles in journals and their presentation
at specialized scientific forums and conferences.

Having fully familiarized myself with the dissertation work and the subject area and based on
the above, | confidently give my positive assessment of the submitted dissertation work and
propose to the respected members of the Scientific Jury that the educational and scientific degree
"Doctor" be awarded to M.Sc. Eng. Plamen Ognyanov Nakov in scientific specialty "Automated
systems for information processing and management" in professional direction 5.3
Communication and computer technology.

18.04.2023 Reviewer:

Sofia /Prof. Dr. Daniela Gotseva/



