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PErlEH3nn
Ha AhcepraqhoHeH rpyA

sa np14o6raane Ha o6pa:oaarenHa h HayqHa creneH,,4oxrop,,

Aerop xa ArcepraL{hoHHhF rpyA Mar. rxx, flaarnex Orxnxoa Haxos

Tema ua grcepraqhoHHhfl rpy4:,,Mero4r.r H arrophrMH 3a aBToMarr3xpaHe Ha
nraHxpaHero Ha pecypcr B l,lT npoerrx (Mo4eaupaxe xa rxQopruaquonxo_
TexHolon4qHx pecypcx y anropurMr 3a aBToMarx3r,lpaHara HM o6pa6orxa)..

PeqeH:exr: npoQ. g-p [axrera AceHoBa foqeBa

Kare4pa Konnortpxr,r cAcreMA, OKCT, TexHrqecKr yH Bepchrer - CoQran

Hacrosulara peqeH3[fl e u3TorBeHa B xaqecrBoro Mx Ha npeAceAaren Ha HayqHoro xypr4,
Ha3HaqeHo cbc 3anoBeA N9 olH-5.3-23 or 08.02.2023 r. Ha peKropa Ha TexHl4,]ecKr yHrBepc]4rer -
CoQra.

AoKTopaHTa Mar. laHx. nnaMeH HaxoB npe3 2017 r.3asbpuBa 6axaaaetpcxa cTeneH no
cneqranHocr ,,KoMnDTbpHo r coQryepnra rHxexepcreo,, xlM HareApa KoMnprbpHx ct4creMr,
Qaxynrer KoMnprbpH[ chcreM'1 h rexHonorxx B TexHxqecKu yHl,lBepcrrer - coQran. npe3 2020 r.
npr4o6rea Marhcr-bpcKa creneH no cneqra.nHocr ,,KoMnorbpHo lr coQryepHn uxxeHepcrao,, xtm
cbqara KareApa u Qaxy,nrer. Ha 1,5.o7.2o2o r. AoKropaHra Mar. HH)r{. nnaMeH HaxoB e 3aq}4c,neH B

peAoBHa AoKTopaHrypa no AoKTopcKa nporpaMa ,,ABToMaru3rpa Hr cl4creMu 3a o6pa6orxa xa
r'rxQopmaqran n ynpaeneHre" a npoQecroxarHo HanpaBneHxe 5.3 KoMyHIkaLr,xoBHa !i xoMntor]pHa
rexHrKa xrM xareApa ,,14 HoopMa quoH Hx rexHo.norur B 14HAycrpt4BTa,, xtru Qaxynrer no
KoMnprbpHl4 cAcreMA A rexHororr4x B TexHxqecxl yHrBepclarer - CoQran, a Aa o7.tl.zo22
AOXTOpaHTa e rpaHcQoprurpau B 3aAoqHa Qoprua. p,oxropaHTa e r3nb.nHr4r AHAABAAyanHnA CA nnaH
v nono*(ut' BcvqKrl \3nvra or AoxropaHTcRr4fl MllHrMyM. c peueHue Ha oc ra oKcr (nporoKon
Ns3/31.01.2023 r.) no npe4loxeHr4e Ha RareApa ,,l4HQopmaquoxn, rexHororr[ e rr4ycrprrra,,
(llporoxon N94/30.01.2023 r.) e eaero peueHxe 3a pa3kprBaHe Ha npoqeAypa aa ny6nrvxa:au.1rra
Ha Al4cepTaqxoHH14n My rpyA.

napanerHo c HayqHara cr 4eiHocr, or 2013 r. HacaM, AoxropaHTa ce 3aHlaMaBa
npo$ecroxarro ctc coQryepra paspa6orxa ,l I4T r(oHcynraHrctl1 ycnytul 3a Bo.qeu.lh rnolanuu
opraHx3aquh. npe3 nocneAHxre HaKo.nxo yve6Hr ro4rHr e 6nn xouopyaaH acucreHr no
Ahcqr4nrxHara ,,6a3v AaHHV", a or 2022 r. HacaM e acrcreHT RbM OKCT, TexHr4qecxx yHuBepchrer_
CoQun.

AKryanHocr xa palpa6oreaxrfl B AxcepraquoHHr,la TpyA, npo6nerta B Hay,{Ho h HayqHo-
np}1roxHo oTHo]UeHXe

npeAcraBeH,nr A,,cepraq.,oHeH Tpy.q e Haco'{eH xbM r43cneABaHero Ha B}3MoxHocr[Te 3a
[3rpaxAaHe Ha npaBr,neH MoAen Ha AaHHrre Ha x HoopMaqxoH Ho_rexHonorrq Hh (l4T) pecypch,
cb3AaBaHe Ha anTopl4TlM 3a aBToMarr43upara o6pa60rxa Ha AaHHh cBrp3aH[ C l4T pecypcrl y
ocxrypnoaHe Ha Bb3MoxHocr 3a aAexoarHa MoAepHa noAApbHXa xa 6u:sec v l f yc^yta,
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cb3AaBaHe Ha AO6aBeHa CTO HOCT H OnTr4Mh3aqrg. AxcepTaqraoHHln rpyA qenu Aa u3cneABa,
npoeRTlpa 14 oqeHu npo6,0eMure, npeA Koxro e r3npaBeHa t4T ,1HAyCrpxsra B r{eraHrero cu Aa
AOCraBs eoeKT,'BHO h OnrlMarHo cBo[Te ycnyrr. TeMara 6e3cnopHo e eAHa or Ha;-aHryanHHre 3a
vtHqYcfpnflra, a r He caMo, qengqa no-Ao6po no3xl-ll4oH}4paHe I XOH XypeHTOCnOCO6HOCT Ha na3apa.

[eQrxr.rpaHero Ha MoAe,n Ha AaHHu I npaBtanHa fiepapxrr Ha pecypclre (a vacrrocr
xouQrarypaqronHr eneMeHT[ B ly'T) e KnoqoBo npeAh3Bu KarencrBo 3a ycneuJHo npeMuHaBaHe npe3
A[tvran{a rpaHcQoprvraqr.rn. Or 4pyra crpaHa ,l3rpaxAaHero ,,t BbBexAaHero Ha aAanrupaH
anrop rbM sa o6pa6orxa Ha orpoMHr MacI4Bx or AaHHh cnoMara 3a eQexThBHocrra Ha
opfaHx3aqxxre B pa3peuJaBaHe Ha HqI4AeHTu, HaManFBaHe HapyuJaBaHero vAA cnupaHero Ha
pa3nuqHr4 6ugxec r Vtf ycnyn x ocrryprBaHero ua 4o6aeeua cloisocr:a opraH,43aqxflra.

B paMHt4Te Ha AucepraqhoHHxfl rpyA ycneuHo ca pa3rneAaHh la aApecrpaHfi, qpe3 HayqHo
,r3c,neABaHe u eKcnepxMeHTarHa 'racr, ropeonl4caHhre axryanH14 npo6nemr, Karo e HanpaEeHo
npeMoxeHxe 3a MoAen Ha AaHHx, iepapxnvto pa3npeAeneHxe Ha AaHHI 3a l4T pecypcx Ia

arropxrbM 3a aBToMarh3xpaHa o6pa6orxa n a+ant3.

2. CreneH Ha nogHasaHe cbcrosHhero Ha

nI4TeparypHh, MaTepllan
npo6aerna h rBopqecKa xHTepnperaqnn Ha

A[cepraq[oHHrfl TpyA o6xBaqa aKryanHa reMar[Ra a u H$opmaqrouno-rexHonor[q H l,ln (l4T)
cexrop 14 npeAx3BxxarencrBara, npeA,t xor4ro cblll4f, e x3npaBeH. Heo6xo4ulvro e Ao6po no3HaBaHe
Ha cneqr$txrre Ha npeAMerHara o6^acr u Haq[Ha, no Ko ro l4T [HAycrpxflra rh aApecrpa.
flocraBeHr4Te npeA A[cepraqhoHHxe rpyA 3aAaq, r3ucKBar :a4-un6ovexo npoyqBaHe r no3HaBaHe
Ha MoAe.nt4 l,l cxeM]i 3a cbxpaHeHxe Ha AaHHx 3a t4T pecypc[, Kaxro x 3a MeroAV, u a/]ropurMt4
x3no,n3BaHx B r'tHAycrplFra :a o6pa60rxara Ha cbu.lure re3,l AaHH,1. B pamxrre Ha pa60rara Ha

AOKTOpaHTa Ca q,1Tl4paH,l 117 nrreparypur h3ToL{H,lKa, craHAaprr4 r.r cneqnQuxaqur, nocoqeH]1 B

61 6n rao rpa $cxara cnpaBKa, Kol4To cBlAerencrBar 3a x3BbpueHxn ea4u6ovex aHann3 ,1

3ano3HaBaHe ctc cneqr$rxara Ha Marepr4ffra, KIM xonro ce Qoxycrpa A[cepraquoHH[n rpyA.
Pa3rneAaHB ca MHoxecrao npoyqBaHrn, Hay.lH, l43cn€ABaHr4F, cpa.HrrreflH v a*an.3v u pe3y'..arrl
or npoBeAeH|4 MeXAyHapOAHx xOHQepexrlur. ToBa cBrlAerercr8a 3a ornreHo no3HaBaHe Ha
npo6nemarrxara r npe4rueruara o6lacr.

3. CborBercrBhe xa rs6paxara MeroAl.lxa Ha x3creABaHe c nocraBeHara qen h 3aAaqh Ha

AhcepraqxoHHhE rpyA

l4:6paHara MeroAxxa 3a npoBexAaHe Ha Hayr.{Hxre r43cneABaH}4F ce 6aanpa Ha cpaBHxreneH u

$yuxquoHareu aHanr43, npaxTx.recxtn r43cneABaHu A u alann3 Ha re*yu{r4 npeAx3Bu Karencr'a, Ha
ocHoBara Ha xohro e HanpaBeH o60csogat ua60p Ha cpeAcrBa 3a peua8aHe Ha nocraBeHrre
3aAa.{ 14.

nocraBeHtare npeAx AxcepraqhoHHhs rpyA 3aAaqy 3a [3rpaxAaHe Ha MoAel Ha AaHHU, MeroArl
x anropxrbM 3a onrxManHo AoRanA3ApaHU Ha 4eQexla B onl4caHara epapxruHa crpyxrypa ce
6a:rpar Ha apryMeHrxpaH ,:6op, reopernvHa o6ocHoexa x excneptaMeHTa/lHa oqeHKa ]j
Banl4Aaqrf, Ha pe3ynraTl4Te.

.0,I4ce pra qr,lo H H tar rpyA cneABa .nornqecxa nocneAoBarenHocr, npoBeAeHr4re HayqHta
x3creABaHrn ca HanbnHo cuo6paaeHr c npeAnoHeHara MeroAr,lKa 3a npoBexAaHe Ha [3creABaH[ff



I excnepuMeHTu, KaTO ycneuHo

AHCepraqxoHH hs rpyA.
ca [3nbnHeHI,t nocTaBeHrTe \enw A 3aAa'{r npeA(

4. KparKa aHalh't,tqHa xapaKTephcT[Ka ]1 oqeHxa Ha AocToBepHocTTa Ha MaTepxara, Bbpxy
xofiro ce rpaAnr nprHocxre Ha Ahcepral{hoHH}rn rpyA

AxcepraqxoHHxsr rpyA clAlpxa BrBeAeHr4e, ee:i{p4 rnaEn,3aK,nloqeH xe, cnl4cbK c nphHocx,
cnlcbx c ny6nuxatlnn Ha AoKropaHra no AxcepraLluoHHuA TpyA n 6r6nraorpaQcxa cnpaBRa Ha
,,3non3BaHrre nxreparypHh r43roqHr{q}4. 0614rrr o6eru Ha Axcepraq[oHHxff rpyA e 157 crpaHuLl!,r.
ArcepraqxoHHrrr rpyA cbAlpxa 72 ra6^v\n u 46 $urypn. Llr4rhpaHx ca 117 nrreparypHr
x3roqH14Ka, craHAaprh u cneqrQuxaqru, nocoqeHI e 6r6nraorpa$cxara cnpaBKa.

nlpBa rnaBa Ha Axcepral{roHHx, TpyA npeAcraBfl aHanr3 Ha rexyu{oro cbcroeHhe, cbnocraBr
pa3.n.4qH[ cbqecrByBaqu peueH[r x craHAa prh g o6nacrra u ge$naupa ocHoBHx 3aAaqx npeA
AxcepraqxoHHxr rpyA. B paMKrre Ha r,naBara ca pa3rneAaHr nonynflpHx craHAaprh u framework-u,
cbnocraBrMu c reMarrRara Ha AxcepraquoHHuA lpyA, pa3rneAaHx ca npo6nemu cBbp3aH[ cbc
curypHocrra Ha no4o6ex run peLxeHufl, pa3rneA,aHr.t ca pa3nuqH14 6asu qaaan 3a ynpaaneHre Ha
xoxrDurypaqurre (CMDB) r np[Mepx I KoHqenq,4h:a mHorocnofiHr..r crpyKrypx Ha l4T pecypch.

BrB Bropa rnaBa e HanpaBeH aHa,r3 Ha ocHoBH,' l4T pecypc, x xoHQurypaqrotx14 e,.eMeHr!4,
pa3rneAaHu ca 8b3MoxHll iepapxrvHu crpyxrypx Ha pecypct4, npegolxeH e KoHqenrya,neH MoAe,
3a crpyRrypxpaHe ua t4T pecypcu.

B Tpera rnaBa ca cl4HTe3 paHx ocHoBHu npaB,,na, MeroAx u a'lopurMu 3a aBToMarx3xpaHa
o6pa6orxa, xa 6asa Ha Rohro e npeMox{eH u eKcneplMeHTaneH a.nrop,,T.bM. l43cneABaHu ca
npeAnocTaBxxre 3a npoBexAaHe Ha h3C.neABaHUflTa B paMXxre Ha AxcepTaqxoHH14 rpyA,
pa3rneAaHx ca pa3nl4qHr xpxrepxh aa eQexrrexocr Ha npeAnoxeHure MeroAr,r h a,nroprrlM, (aro
Ha cbu-{ure e HanpaBeHa oqeHKa 3a croxHocrra. B paMKxre Ha rraBara ca onxcaHr 4erainxo
npeMoxeHxre MeroAx 14 anrop[TbM, pa3rneAaHx ca TexHhre npeA[McT8a x HeAocrarbqu.

qerBbpra rraBa onrcBa nocraBeHure qenx, 3aAaq14 u o6exr Ha eKcneprMeHTa,nHxg
,|3crreABaH,lfl. I43cneABaHr ca no46paHtre AaHHu 3a npoBexAaHe Ha eRcnephMeHTa ,4 ce
4eQrHrpaxu eranl4Te, npe3 xoxro excnep,lMeHTanHo ,{3cneABaHe u-{e npeM14He. I43B}pUJeH e

4erainex aHa,nr43 Ha npoBeAeHXTe eKCneprMeHTanHu u3cneABat,nl X pe3ynrarrre or npoBeAeHure
eKcnepxMeHTx a co$ryepHa cpe4a, geQraxupaHe ca recroar4 cqeHap|4h A npaBtna 3a Ba,n[Aaqxe.

Or npeAocraBeHoro h3.nolxeHxe, nocraBeHhre npeA AxcepraqxoHHhfl TpyA 3aAaqu ta

l43BlpueHxTe aHana3u t4 u3cneAlaHns, Moxe Aa ce HanpaEx 3ax,no.teHue, ve 4oxropaxra 4o6pe
no3HaBa reMarrKara 14 cbcrogHrero Ha pa3rnexAaHure npo6nelur. Ha 6a3a [3B]pueHuF aHanh3 Ha
n peAx3Bh xaren crBara npeA l4T cexropa no orHoLUeH,le ra npo6aemr cBbp3aHx c ynpaBneHhe 11

o6pa6orxa Ha orpoMHh MachBt4 or raHQopiuaqun cBbp3aHl., c pa3n,,qHul l,.lT pecypo,l ,, Ha 6asa
npeMoxeHxTe x excnept{MeHTanHo OqeHeHx MeToAl4 X anrophTbM 3a peuaBaHeTo Ha
ropeonrcaHxre npeA'I3BrRarencrBa ca ,,3BeAeHr n3}oAu t4 oqeHKh, Koxro Mh Aagar ocHo8aHl4e Aa
onpeAenfl nony'reHhre pe3ynrar[ u cBrp3aHrre c rgx npxHocr4 xaro AocroBepHr u npaKTrqecKx
n o.ne3 H 14.

5. Hay,{Hrt ulunu aaytxo-np[roxHh nphHoch no A]4cepraqhoHHxe rpyA

np,aeMaM OopMynupaHrre or aBropa np[Hocr.r, nocruTHarr4 B pe3ynrar Ha r3BbpueH]ire HayqHx
x3c,neABaHun. npxHocxre Morar Aa ce orHecar xlM Karefopxure o6orarneaxe Ha cbqecroyBaqoro



HayqHo 3HaHue h HaygHr4 nocrrxeH}.r, B npaxrrlKara, xaxro t4 cb3AaBaHe Ha HOar 14 MOAXorlqXpaHe
Ha cbu{ecTByBaqh MeToAl4, noAxoAl4, MoAeAy, A anropxTMl4 3a peuaBaHe Ha nocTaaeHrTe B

AXCepTaqxoHH 14f, rpyA 3aAaqx.

OopMynupaHhre B AlcepraqxoHH[l rpyA np[Hocx, ca rpyn[paH[ B Tpx Hareroplx, xaKro
cneABa:

nDhHo cI c HavqeH xa paKTep

1. npeAnoxeH e xoHqenryaneH MoAen 3a crpyxrypa Ha AaHHI ua xousn rypa qnoH Hr,r

e.rreMeHTr B roneMr (eurupnpafi:) opraHx3aqxH, xofiro uo4el cnoMara 3a onrlMa/rHo
r4erruQuqrapaHe na 4eQexrupalr e.neMeHTI e ranQpacrpyxrypara Ha opraHu3aqtaflTa

2. fleQrairnpano e onhcaHrle Ha iepapxfix Ha pa3HopoAHr,t o6exrm o6yclaanu4u
cb3AaBaHero Ha RaqecrBeHa r eQexrueua 6asa or 4auur xa xoxQurypa qrox rr,t
eneMeHr14 (configuration management database)

3. npeAnoxeH e anropltrlM c eneMeHTr Ha eKcneprHa crcreMa 3a aBToMaru3upaHa
o6pa6orxa Ha ly'T pecypcu, ngearuQuqupaHe Ha cBlp3aHu c 4eQexrupan
xoHQrarypaqroneH eneMeHr[ o6ewu n raKcoHoMun 3a nocneAoarqa xnacn$uxa4na n
geircteua.

llorsocx c HavqHo- npfifloxeHo xa paxTep

1 AHanr3xpaHx ca Ha.nxqHqre MexAyHapoAHt4 craHAaprri r cneqra$rxu npx x3rpaxAaHe
Ha CMDB 6aaa or 4auHr ,t ynpaBneHrre xa ra HspacrpyxrypHure eneMeHrx B pa3nlaqHr
opraHx3aqt.tr c qen r43rpaxAaHe Ha KoHqenryaneH MoAen Ha xoHQurypaquonna 6asa or
4auur, cto6pa:eH c akrya,nHrre reHAeHqxH ,l u3vcRBaHuA
AHantz'3upall ca Hafi-vecro cpeu{aHxre npo6nea,tl, npe4 6r:rec crpyxryph x KoMnaHt,t14
no orHoueHtae onrrMa.nHoro orKpt{BaHe, a+ant3 v npeBeHqt,tn Ha uHQopnaaqrotto_
TexHono r14q H x n po6,nerur.

Pe3ynrar Ha u3cAeABaHnAra,4 cb3AaAeHhF npoAyxr, ca a+ant3tpaHn n xnacusntlnpaun
o6exr[ g ro,ngMa 6a3a or AaHHr, xor.jro ca ,3no.r3oaHx np,4 yc-bB]pueHcroaHero x
$uxalr:upauero Ha npeAnoxeHhre MeroAr4 anroprlTbM c orreA cb3AaBaHe Ha
eKcneprHa cpeAa.

npu Hoc|4 c n pL4noxeH xa pa KTeD

1. npeAnoxeHu ca cpeAcrBa 3a .0oxanx3}4paHe no onrl4Ma,neH HaqrH Ha 4eSexTta a
fiepapxuvna pecypcHa cxcreMa

2. Pa3pa6oreHt,t ca MeroAr4 h anroplTbM, Rot{To no3Bo,nflBar necHa hMnreMeHTaLlxs B

peanHa cooryepHa cpeAa

6. Oqexxa Ha creneHTa Ha rh'{Horo yqacrxe Ha AoKTopaHTKara B nphHocxre

npeAcraBeHoro clAbpxaHhe, npoBeAeHlre alant3u 14 eKCnep[MeHT[, B paMxrre Ha

AhcepraqroHHlr rpyA, noHa3Bar ornxqHoro no3HaBaHe Ha npeAMerHara o6nacr, e xoffro ce
$oxyct'tpa rpyAa. AxcepraqhoHHh rpyA ce orxpoflsa c ornHqHa rocreAogarenHocr no orHoueHxe
Ha clAbpxaHrero, [3a]puleHure a{ann3t/, a npoBeAeHhre eHcnep[MeHTh. AoxropaHTa l4Ma oceM
Hayvrt ny6ntxaqvt c aHanv3u x pe3ynrarr4Te nonyqeHx B paMKlre Ha A[cepraqhoHHoro o_l
[3cneABaHe, Karo acxqKu ny6nuxaqun ca Ao(naABaHr Ha MexAyHapoAH[ HayqHr xox$epeHqr,tr,
Ha Hrxox or Kol4To c'bM rMara yAoeo,ncrB[ero nuqHo Aa np[cbcrBaM x Aa ce y6eAF I
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3aAln60qeH[Te no3HaHufl, xor4To AoKropaHTa [naMeH HaxoB uMa I o6nacrra. cqhraM, qe lhqHr4fl
npxHoc Ha AoKTopaHTa npx nocrhraHe Ha nocraBeHure pe3ynrar[ r Qopruyrupaxero Ha np[Hochre
r 6e:cnopeH.

7. npeqeHxa ta ny6rrxaqnrre no AhcepraqxoHHtae rpyA

B neplaoAa 2020-2022 asropa e ny6nllxysan 8 Hay,rHta crarnv c aHanu3n u pe3ynrarr no.nyqeHx
paMxrre Ha Ahcepraql4oHHoro l,l3cneABaHe. Bcx,iKl4 oceM crar!4r ca Aor{naABaHu Ha

MexAyHapoAH14 xayvHrl xoHQepeHqlu, ceAeM or crarrxre ca AoKnaABaHfi Ha HayilHx xouQepeuqrr.r
npoBeAeHr B Srnraphe h eAHa B xor$epexqun B l4cnaHxfl. HayqHxre ny6nnxaqnn ca ny6ruxyeaHu
B peHoMlpaHx ,{3AaHhn Karo IEEE, springer }a EDULEARN22. HanpaBeHure ny6nuxa4uu noHpyBar
reMarhxara Ha AxcepraqhoHHn rpyA u orpa3nBar ocHoBH[ reMu, aHana3u n pe3ynrarx or c]r4xs.
EAHa or crarxrre e caMocrorrenHa, qervpu ca B cbaBTopcrBo c HayqHrn p-bKoBoAxren I Tp, B

cbaBTopcrBo c Apyrx aBTopx. CeAeM oT Hay,.tHltTe ny6nnxa4uu ca ,4HAeKcu'paH14 B Scopus. ABe or
ny6luxaqrure l4Mar 4 qrrxpaHh fl, Bcuy{u or Kol4ro or qyxAecrpaHHU aBropr4.

8. l43nor3BaHe Ha pe3yrrarxre or AlcepraqhoHHll, rpyA B HayqHara npaxrhKa

Pe3ynrarxre nocrl4rHaru B 
',3atpueHrre 

no AxcepraquoHHxF TpyA r43cneABaHl,ff ca 3non3BaHh
npl,l y']acrrero Ha AoxropaHTa B HayqHo-l43cneAoBarencxr npoeHT no HaqxoHanHa HayqHa
nporpaMa ,,MnaAu yqetr u nocrAoxTopa Hr|4,,, 0rHaHctapa Ha or MOH.

nocurHarure HayqHu x np{,noxHh pe3ynrar}4 Morar Aa HaMepFT nplnoxeH}4e x nph c-b3AaBaHe
Ha axrya.nHo y,le6xo c'u4tpxaHre, Koero 4a 6t4e [3non3BaHo a yve6xrn npol{ec, xaKTo c}c
cryAeHrx, TaKa r c yqeH!4qx. pe3ynTarxTe c-bqo raxa Morar Aa HaMeprr npr4noxeHle ,{ B

npaKrxxara, rui xaro AxcepraqxoHHx rpyA cta qenta xMeHHo cB.bp3aHx c n peAx3BhKarencraa npeA
Vtf nHAycrpufia.

OqeHxa Ha cborBercrahero xa aeropeeepara c r3xcxBaHhaTa 3a h3rorssHero My, xaxTo r.t

Ha aAeKBaTHOCTTa Ha OTpaSSBaHe

AhcepraqhoHHhfl rpyA
Ha ocHoBHnTe noroxeH],l 1.l np],lHoc}4Te Ha

ABropeQeparbr KbM AucepraqloHHx rpyA orroBap, Ha r3,cKBaH[rra ,, cborsercrBa c
AlcepraqxoHHl4fl rpyA 14 nocraBeHrre npeA Hefo qe.fl h A 3aAaq4. B aBTopeoepar-br e pa3fneAaHo
cbAbplxaHuero no rnaBI x nocrfirHarrre npvHoo4. AaropeQeparur e o$opmen c]macHo
l43I4CX8aHr19Ta Ua Texsrqecxu yrrsepcurer - Co$rn r c,. rram qe aAeKEarHo OTpa3fl8a Cbu-{Hocrra Ha

Axcepra qxoH H xf, rpyA.

10. Mxexrn, npenopbKtl r 6eaexxr

AxcepraqxoHHxF TpyA l43cneAoa MHoxecrBo rayvxu ny6luna\AA A aHanu3l cBlp3aHx c
npeAr3B|,,xare.ncrBa B ty'T xHAycrpraflTa ,, no-xoHxperHo B npeAMerHara o6aacr. Tpy4a e oQopuet
crapare,nHo ,4 cBxAerercrBa :a ercoxon poQe cAoHaAHA n03HaHufl Ha aBTopa B o6nacrra.
l43BtpueHrare a*a,',3n v e[cneprlMeHTan H v u3cneABaHAA ca npoBeAeHx c ro,4flMa :a4tn6o,leHocr
I xeraHre sa n4erru$lqrapaHe Ha aAeKBarHo peueH[e Ha nocraBeH re \enl n 3a1ar,a. Or 4pyra
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cTpaHa nocTaBeH[Te qenx ,l 3a.qaqh qenflT peuaBaHe Ha peanHh npo6reMx 14 rMaT 6e3cnopHo
n pa KTxqecRo np14nolKeHIe.

npenopl*xre Mr xl,M Ao*TopaHra ca Aa npoAlnx[ c,onra HayqHa pa6ora 
'n 

x3cneABaHrff no
reMara, KaKTo u no Apyrx reMh cBtp3aHx c npeA[38x KarencrBa npeA HayHara t4 14HAycrpl4Hra, x Aa
Hacoqr ychrrfl KbM BHeAprBaHe Ha npeA.noxeHxre MeroAx u anropurlM a 6rsueca c qen
noclxraHe Ha npek14 npx,noxHH pe3ynTaTx.

11.3axatoqexue

Ha 6a3a ropela3noxeHoro, cqI4TaM qe Arlcepraql4oHHt4s rpyA Ha Mar. rHx. Il,naMeH Haxog
Hanb.nHo orroBapn Ha l43hcKBaHl,ltra 3aHoHa 3a pa3Burle Ha axaAeMrqHug c]cra B Ha peny6nrxa
Etnrapxfl, f'lpaBxnHrxa 3a npr.naraHe Ha 3aRoHa I cborBerHun npaBrnH,lK Ha Texsrqecxn
yHl4Bepclarer - coQrr ra Ha r3xcxBaHxlra :a npu4o6raaxe xa o6paaoaarenxara r HayqHa creneH
,,Aoxrop". npunoHeH!48 aaropeQepar orroBaps Ha ,{3l4cxBaHr4ffTa 14 cborBercrBa c Aucepraq[oHHun
rpyA 14 nocTa8eHxre npeA Hefo qent4 h 3aAaqh.

npoBeAeHxre HayLrHh x3cneABaHrr ca B axryanHa o6nact u rperhpar npo6nemaruxa, xorro e
o6exr sa 3ac[,neH [3cneAoBare.flcKl4 t4 hH.qycTp[aneH laHrepec. TlonyqeH|aTe pe3ynTarla c]Arpx{ar
HayqH[, Hay'.1Ho-npxnoxH]4 t4 npy.nox<Hu nphHoct4, xol4To ca pa3npocTpaHeHu 14 HanpaBeH

AOCTOflHXe Ha 3aXHTepeCOBaHara Hay'rHa o6uluocr vpet ny6rrxyeaHero uM B HayqHx craru 11 B
cn caHtafl x npeAcraaeHero xM Ha cneq[anh3[paHfi HayqHh Qopyrvrra r,r xox$epexqlla.

cneA Karo ce sano3Hax HanbrHo c A,cepraqroHHu rpyA u npeAMerHara o6racr r xa 6aaa
ropetl3noxeHoro, y6e4eno AaBaM caof,Ta noroxhrelHa oqeHxa 3a npeAcraBeHh,
Alcepral{hoHeH rpyA ta npeAnaraM Ha yBaxaeMt4re qleHoBe Ha HayqHoro xypr 4a 6rge
npxcrAeHa o6pasosareaHa h HayqHa crener,,40xrop" Ha Mar. HHlx. nraaaex orxexog Haxos no
HayqHa cneqranHocr ,,ABToMarx3[paHh cxcreM}r aa o6pa6orra xa nxeopruaqra r ynpaaneure,, a
npoQectotalxo xanpaenexre 5.3 Komyxrraqroxxa t,r KoMntorbpHa rexHHKa.

78.04.2023 r.

rp. Coorfl

PeqeH3eHT:

/npoQ. 4-p ,{auraeaa foqeea/
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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. ln 2o2o, he acquired a
master's degree in "computer and software engineering" at the same department and faculty. on
L5.O7.2O2O, 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
"lnformation 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 Fcsr (protocol No. 3/31.91.2023) on the proposal
of the department "lnformation Technologies in tndustry" (protocol No. 4/30.01.2023), a decision
was made to disclose a procedure for the public defense of the dissertation his work.

ln parallel with his scientific activity, since 2013, the phD student has been professionally engaged in
software development and lT 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 (lr) resources, creating an algorithm for automated processing of
data related to lr resources and providing an opportunity for adequate modern support of business
and lT services, creating added value and optimization. The dissertation aims to research, design and
evaluate the problems faced by the lT industry in its desire to deliver its services efficiently and



optimally. The topic ls 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
lr) 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 lT 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 lr resources, and an algorithm for automated
processing and analysis.

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

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 (lr) sector and the
challenges it faces. A good knowledge of the specifics of the subject area and how the lr 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 lT 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.



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 lT resources are discussed.

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

ln 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 lr 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

I 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 cateBories as follows:

rib utio n f a scientifi 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 lr resources,
identification of objects related to defective configuration elements and a taxonomy for
subsequent classification and actions is proposed.

Contributions of a scientific and a pplied natu re

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
ana lyzed.

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 ana oo lied 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 environ ment.

7. Evaluation of publications on the dissertation work

ln the period 2O2O-2O22, 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-

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 internationalscientific conferences, some of
which I had the pleasure to personally attend and convince myself of the deep knowledge that the
doctoral student Plamen Nakov has in the area. I believe that the personal contribution of the
doctoral student in achieving the set results and the formulation ofthe contributions is indisputable.



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
a utho rs.

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 lT 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 I 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 lT 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 doctoralstudent 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, I 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 lmplementation 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.

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 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, I confidently give my positive assessment of the submitted dissertation work and
Propose to the respected members of the Scientific .lury 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.
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