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cTAHOBt4r4E
AucepraquoHeH rpy4 aa npugo6lraaHe Ha o6pa:oaarenHa HayL{Ha creneH,Aorrop,,

Ha A!lcepraqlloHHt4e rpyA: Mar. rxx. llnauex OrHsxoe Haxos

Teua xa 4rcepraqroHHr4r rpyA: METoAl4 14 ArroPITM14 3A ABTOMAT]43t4pAHE nflAH14pAHETo HA
PECYPCI4 B UT NPOEKTI4 (MOAENUPAHE HA I,IHOOPMAqIOHHO.TEXHOIIOTIqHI PECYPC]4 1,I

ATTOPUTM14 3A ABTOMATI43I,IPAHATA 14M OEPAEOTKA)

9ner ra rayvroro xypt4: Aoq. A-p uxx. ilopgaxxa Haigexoea Axacracoea

1. Arryantocr xa paapa6oraax!1, B AncepraqtaoHHhf, rpyA npo6neu B HayqHo u HayqHo
npt4noxHo-oTHOUeHhe.

crpynypr,tpaxero Ha AaHHure [3rpaMaHero Ha onr [4aneH MoAen 3a crxpaHeHue u o6pa6orxa ra
k1T pecypcu e oco6ero aKryanHo KaKro B HayqHa, TaKa u Karo HayqHo-np[noxHa reMarxKa. {enra Ha

A[CepraquoHHtlr rpyA e x3cneABaHe, npoeKrxpaHe I eKcnepu[4eHTanHa oqeHKa xa npo6neuure a ra:u
o6nacr, *:gaaare Ha crpareT[[ r MeroAonoT 14 !4 peafl[3rlpaHe Ha MoAen n anropurbM c eneMeHT[ Ha
eKcneprHa cpe4a. fle$nxnpaHu l.1 3nrrlHeHu ca Llel4pt4 ocHoBH[ 3aAaLl[, 3a qflero peuaBaHe ca
I43n0n3BaH'4 cbBpet4eHHu n0Ax0Ar4 14 TexH0noruu.

2. Crenex Ha no3HaBaHe crcrorHt4ero xa npo6neua h rBopt{ecKa rHTepnperaqlr Ha
nnTeparypHni Marephan.

B pucepraquoxHus rpyA aBTopbr noxa3Ba MHoTo go6po nosxaeaxe Ha Te[,rar[Kara r aAeKBarHa
uHTepnperaq[F Ha n]lTeparypHt4F Marep[ar. Toea nuqfi fcHo or HanpaBeH[gT B nbpBa traBa Ha

AUCepTaqugTa aHanu3 Ha afiyanHoro cbcroflHue npu ynpaBneHxe Ha roxsurypaqrrre r,r clu.lecTByBaq,lTe
co$ryepru peueH[F. B pesynrar rcto e geSuxnpaHa qenra I KoHKperu3,lpaH[ 3aAaqrrre B

ArcepTaqxoHHxfl rpyA.

lucepraquouunr rpyg e e o6er,a or 157 crpaxuqr,l I eKnoqea 46 Qr,rrypr,t n 12 n6nny.l_{urnpanr ca
117 u:ro'lHura, or Kot4To caMo 3 ta 6rnrapcxu u 114 aa atrnnfrcxr, xaro 64 ca osnait r 50 nllreparypHr,l
t43TOt{Hl,lqh, xonro e npeo6nagaBarJ]ara cfi qacr ca or nocneAHure roAlHLl, Koero norasea eagrn6oveHo
n03HaBaHe Ha ctBpeMeHHtaTe reHAeHq[t,t e o6nacrra.

3. ctoreercralte xa us6parara MeroAr4Ka Ha u3cneABaHe I nocraBeHara qefl [ 3aAaq[ Ha

Al1CepTaqIoH8[n rpyA c nocr]trHaTnre nprHoch.

lzls6parara uerog Ka Ha u3cneABaHe pa3rneltqa HrKonKo cBbp3aHu MeToAa, n3rpalt(qaqtl anropltTrr\4,
KOt4To CBoeBpeMeHHo aHanu3upar I onr Mt43[paT pecypct4 B l4T npoerrn orKprlBar ge$enupanr
ereMeHT . flpegnoxelure or aBTopa MeroAl4 [ ar]toprrrMt4 ca recrBaH[ arpxy nnar$oprr,1ata c xalr-ronqll
na3apeH AFn serviceNow, xaro 6aga AaHHr e [3non3Baxa MySQL. llpe4nl,lcreara Ha npeAnoxeHfiTe
MeroAu ca npunoxuMocT, ,cHoTa, noruqecKa nocneAoBarenHocr, Al4c(perHocr, AerepMrlHfipaHocr t4

TexH0fl 0n4qHa He3aBuct4irocT.

flpoaegeroro eKcnepu[ieHranHo [3cneABaHe BKnrcLiBa aHan[3, ra6op ra coQryepna cpeAa 3a
peanr43aLun, no46op xa paxxu 14 nporpaMHa peanu3aLl[e no AeBer MeroAa. [lpegnoxexnnra anrop[T]t\,! e
urnpo6eax etpxy 10 rpynu or pecypcl, Karo BcrKa BKnpqBa Ml4Hr4Myr\r 10 000 xorQrarypaqr,ronxra
eneMeHTa. Perynrarure or npoBeAeHxre recroBe ca B 3yan[3t,tpaHI ra6nr,.1r-to ll rpasravno.

cqurau, qe us6paHara MeroA[Ka Ha [3cneABaHe u peaJllt3aq[fl HanrnHo ctorBercrBar Ha
n0craBeHara B Aucepraq[era qen u SopruynrpaHt,tTe 3aAaqu.

4. Hayvxn n/mn xayrxo-npxnoxHh npxHoch Ha AhcepraqltoHHhn rpyA.
B gucepraquoHrrq rpyA aBropbr e $oplrynrapan cneAH re npfiHocrr, Kor4ro np[eMaM I B pe3oMe ca:
Haytxu: 1. Korqenryaner [loAen 3a crpyKrypa Ha AaHHu na xoxsr,rrypaqr,loHHu efleMeHTu, cnoMaraq

onruMaflHara ugeuruQrxaqnn Ha pe$errrpanra ere[4eHru (ra ronenar opraHr,rsaqr,4r/l); 2. fleQurnr,rpaHe
t,|epapxhu Ha pa3HopoAHt4 erreMeHT!1 3a Cr3AaBaHe 6asa AaHHu or rot$r,1rypaqr,1ouu eneuerru; 3.
[lpegnoxex anropurtM c efleMeHTI Ha eKcneprHa clcreMa 3a aBror\.4aTr43r,tpana o6pa6orxa na lz'1T pecypgl,
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UAeHTU+[Kaq[9 Ha Ae$eKrupafll/,l eneMeHT I ra(coHoM[n.
Hayuno'npunoxxu; 1. AHanus Ha craHAapr n cnequ{rxu np,, u3rpa,'qaHe na CMDB c qen

cHAaBaHe KoHqenryaneH MoAefl Ha rouSurypaqraonua 6aaa gauru; 2. AHanr,4s Ha qecro cpeqaHu
npo6nel,,ru npe4 6usxec crpyfiypt4 no orHoueH[e orKpuBaHero, aianfi3 u npesetqurra ru; 3.
Ycrarpuexcraare u sunarrs,,'paHe Ha npeAnoxeH[Te MeroA, r/ arropur]M qpe3 aHan[3
rnacuQuxaqun Ha o6enu B rorrrMa 6asa gauHn.

flpunoxnu: 1. flpegnoxeru ca cpeAcrBa 3a noxanu3upaHe no onrrMafleH HaquH Ha gesenu e
ItepapxuvHa pecypcHa cucreMa; 2. Paspa60renr,t ca MeToAx u anropurlM, KotlTO nO3BOneBar necHa
,4MnneMeHraq[r B peanHa coQryepua cpega.

5. llpeqenra xa ny6nuraqunre no AxcepraquoHHrn rpyA: 6pori, xaparrep Ha rsAaHxrra, B
KOl4TO Ca OTne'{aTaHu.

Pesynrarnre or ,13cfleABaH!,tera Ha uHx. flnatreH Haxog ca ny6nuxyeatu s ocei/ crarfiu. Bc,4qx[
qaruu ca npeAcraBeHu Ha npecrrxHu [4eMyHapoAHr4 ron$epeHqr,lr,4, or Kot4To gae a ,lyn<6una ,1 uecr B

Etnrapun. fly6ruraqurre ca HanpaBeH[ B neproAa 2o2o-zozz toAVHa v no*praai TeMar[KaTa Ha
npeAcraBeHara A cepraquoHHa pa60ra, xaro orpa3fBar nocTlrTHar[Te pe3yararx I npIHocl4.

E4ta or ctaruure e caMocroflTelHa, qerupu ca B cbaBTopcrBo c Hay'JHt4g pbxoBoAxrefl ufiuc Apytu
aaropr. cegeu or crarufire ca uHAeKc paHu e scopUS u ca ny6nraxyaaxra e IEEE, springei r,|

EDULEARN22. orxprru ca o614o 4 qr,rrupanr,re Ha ABe or cTarr[Te B r3AaHr4fl, xHAeKcrpaHu a SCOpUS.
[ly6nuxaqlloHrara gefixocr ua A[cepraHTa npeBuuJaBa 3Haq[TenHo u3rrcxBaHrflTa sa npupo6raaare ra
oHC-gorrop" 14 

_cq[raM, 
se ny6nrxaqurre ca npn4o6unlr gocrarrqHo ny6nuvxocr B HayqHara o6qnocr.

Orq ra14xu 6por n xavecreoro ua ny6nuraqunre cqt,tTa[,{, qe noryqeHure pe3ynraru ca fi3Knrct][TerHo
Aeno Ha aBTopa u ca nocTrrHaTu noA pbt{oBorcrBoro Ha HayqH[fl My prKoBoA[Ten, Karo He c]M
ycTaHoB na HeAocToBepHocT Ha AaHHrTe UAU nnan/aTcTBo.

6. Mxexrn, npenopLxx u 6enexrn.
[ucepraqr,totrtrunr rpyA e u3torBeH e crporina nornvecKa nocfleAoBareflHocr.
o$oprr,rnexrero 6[ Morno Aa ce noAo6pr raro ce no6erHar pa3r]r4Kure B cr na Nre4y reKcroBara qacT

u o$oplanerrero xa $r,,lrypr,|re u ra6nnqure u ce npeqx3upar HgKo!4 AonycHaru cr4HTaKrl4qHI rpeuKu.
Hanpaeerure sa6enexxu uMar Hectu.{ecrBeHo orpaxeHr4e Brpxy KaqecTBoro lr gocrofincrsara xa

A cepTaq[oHHt4fl TpyA.

7. 3axnrcqexre c flcHa nofloxurenHa nr[ orpr4qarenHa oqeHKa Ha Axcepraq]roHHr4, rpyA.
oqernaau nofloxhrerHo ArlcepTaq oHHrlr rpyg ,,MeroAr I anrop[rM]r 3a aBToMarh3hpaHe

nraHIpaHero Ha pecypcl,r a 1,1T npoexru (Mogenupaxe xa rx$opuaquoHHo-TexHOrOrrqHh pecypcx
t4 anrophrMl4 3a aBroMar[3]tpaHara }rM o6pa60rxa)" c aBrop Mar. rtx. flnauex orHnHoe Haxoe
c.ll,4TaM, 'le e [3roTBeH npeq 3Ho u Ha BUCOKO npO$ecuotanxo H!480, KarO aBTOpbr e nocrrlTHan
nocraBeH re qen[ ]4 3aAaLlI B AUCepraquoHHr4n rpy4. Pe:ynrarure r npuHoc[Te Ha AficepraqloHH14fl rpyA
ca oTpa3eHr B HayqHr4 ny6nrxaqru, Kor4ro ca npeAcraBeHu Ha HayqHaTa ooqnocr Ha MeMyHapoAHr4
xorseperqr',l u ny6nuxyaaru u r4HAeKCupaH[ B CBeTOBHI4 6aSU AaHuU. Hayrxlrre, ,ayrro-nprno*r, ,
npunoxHt4 nplHocu ca 3Haq[M[ t4 c]orBeTcrBar Ha u3rcKBaHl,lflTa Sa npugo6ueane Ha HayqHo-
o6pasoearenrara creneH ,,Aofiop" crffracHo 3axoua ga pa3Burle Ha a(aAe[.,rrir.]H14fl crcrag B penydnr,1xa

Stnrapun, llpaaunulrxa 3a npufloxeH[eTo uy r flpaaurxrxa 3a ycnoBuflTa I peAa 3a nprgo6reare ua
HayqHr creneHr e TexHIqecrfl yHr.reepcltrer - Co$rln.

[lpegnarau Ha yBaxaeMoro Hayvrio xypra ga nprcrgr,r o6paooearenHa HayqHa creneH ,,gorrop,,ra
MaT. ,lHx. flnaMeH OrHsHoa Haxoa a npo$ecr,roHarHo HanpaBnerrle 5.3. Konrynraxaqrorxa , *o,rn,orrpra
rexHu(a, Hay''rHa cnequantocr ,,AaroMar[3,|paHI o4cre[4 3a o6pa60rxa ra r,lnsopuaqr,rr u ynpaBneHue,,.

9flEH HA XYPI,ITO:

(Aoq. A-p rxx. 14oppanxa Axacracoaa)
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STATEMENT
on a PhD thesis for obtaining an educational and scientific degree ,'phD,,

Author: MSc. Eng. Plamen Ognyanov Nakov

Title: METH0DS AND ALGORITHMS FoR AUTOMATED PLANN|NG oF REsouRcES tN tT
PROJECTS (MODELLING OF INFORMATION.TECHNOLOGY RESOURCES AND ALGORITHMS FOR
AUTOMATED PROCESSTNG)

Member of the scientific jury: Assoc. Prof. Eng. Yordanka Naydenova Anastasova, phD

1 ' Relevance of the issue studied in the PhD thesis from a scientific and applied research point
of view

Data structuring and building an optimal model for storage and processing of lT resources is particularly
relevant both in scientific and applied research topics. The aim of the PhD thesis is research, design and
experimental evaluation of the issues in this field, creation of strategies and methodologies and
implementation of a model and an algorithm with elements of an expert environment. Four main tasks are
deflned and implemented, and modern approaches and technologies are applied for their solution.

2. Degree of knowledge of the issue and creative interpretation of the reference material
ln the PhD thesis, the author demonslrates very good knowledge of the subject matter and adequate

interpretation of the reference material. This is evident from the analysis of the current state of configuration
management and existing software solutions in the first chapter ofthe dissertation. The aim is clearly defined
and the tasks in the dissertation are specified. The dissertation is 157 pages long and includes 46 figures
and 12 tables. 1 1 7 reference sources are cited, of which only 3 in Bulgarian and 1 14 in English, 64 are online
and 50 are printed sources, mostly from recent years, which shows in-depth knowledge of the cunent trends
in the fleld.

3. Correspondence of the chosen research methodology and the set goal and tasks of the PhD
dissertation with the contributions achieved

The selected research methodology considers several related methods, building an algorithm that timely
analyzes and optimizes resources in lT projects and detecls defective elements. The methods and algorithms
proposed by the author have been tested on the platform with the largest market share ServiceNow, using
MySQL as a database. The advantages ofthe proposed methods are applicability, clarity, logical consistency,
discretron, determinism and technological independence.

The conducted experimental research includes analysis, selection of software environment for
implementation, data selection and program implementation using nine methods. The proposed algorithm is
tested on 10 resource groups, each including a minimum of 10,000 configuration items. The results from the
conducted tests are visualized in tables and graphs.

I believe that the chosen methodology of research and implementation fully corresponds to the aim and
the tasks set in the dissertation.

4. Scientific and/or applied research contributions of the phD dissertation
I accept the following conkibutions in the dissertation as formulated by the author:
Scientific: 1. A conceptual model for data structure of configuration elemenls, helping the optimal

identification of defective elements (for large organizations); 2. Defining hierarchies of heterogeneous
elements to create a database ofconfiguration elements; 3. Proposed algorithm with expert system elements
for automated processing of lT resources, identification of defective elements and taxonomy.

Applied Research.' 1 . Analysis of standards and specifics in the construction of CMDB in order to creale
a conceptual model of a configuration database; 2. Analysis of common issues, faced by business structures,
in terms of detection, analysis and prevention; 3. lmprovement and finalization of the proposed methods and
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algorithm by analyzing and classifying objects in a large database.
Applied:1. Means are proposed to locate failures in a hierarchical resource system in an optimal way;

2. Methods and an algorithm have been developed that allow easy implementation in a real software
environment.

5' Assessment of PhD dissertation publications: number, type of the editions where they are
published.

The results from the studies of Eng. Plamen Nakov have been published in eight papers. All papers are
presented at prestigious international conferences, two of which abroad and six in Bulgaria. The publications
were made in the period 2020-2022 and encompass the topic of the dissertation, reflecting the results and
contributions achieved.

Eng. Plamen Nakov is the single author of one of the papers; four of them are written with the scientific
supervisor as a co-author and three - with other authors, Seven of the papers were indexed in SCOPUS and
published in IEEE, Springer and EDULEARN22. Four citations were found on two of the artrcles in
publications indexed in SCOPUS. The publication activity of the PhD student significantly exceeds lhe
requirements for acquiring a PhD degree and I believe that the publications have gained sufficient publicity
in the scientific community.

Considering the number and quality of publicatrons, I consider that the results obtained are exclusively
the work of the author and were achieved under the guidance of his scientific supervisor, and I have not
found unreliability of the data or plagiarism.

6. Opinions, recommendations and notes
The PhD dissertation has a coherent logical sequence.
The layout could be improved by avoiding style differences between the text and the layout of the figures

and tables and refining some syntax errors made.
The remarks made have a negligible impact on the quality and merits of the dissertation.
7. conclusion with a clear positive or negative evaluation of the phD dissertation.
I assess positively the dissertation "Methods and algorithms for automating resource planning in

lT projects (Modeling of information technology resources and algorithms for automated
processing)" by MSc. Eng. Plamen Ognyanov Nakov and I believe that it has been prepared precisely and
at a high professional level, and the aulhor has achieved the goals and tasks set in the dissertation. The
results and contributions of the dissertation are reflected in scientific publications that are presented to the
scientific community at international conferences, published and indexed in global databases. The scientific,
applied research and applied contributions are significant and comply with the requirements for acquiring the
scientific and educational degree PhD under the Development of Academic Staff Act in the Republic of
Bulgaria, the Regulations for its application and the Regulations on the Terms and Conditions for Acquiring
Scientific Degrees at the Technical University of Sofia.

I propose to the esteemed Scientific Jury to award the educational and scientjfic degree "phD" to the
MSc. Eng. Plamen Ognyanov Nakov in the professionalfield 5.3. Communication and Computer Engineering,
scientific specialty "Automated lnformation processing and Management Systems,,.

MEMBER OF THE JURY:

(Assoc. Prof. Eng. Yordanka Anastasova, phD)

Dale:'12.04.2023
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