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CTAHOBMUWLWE

Tema Ha aucepTaumoHHmus Tpya: METOAWU U ANTOPUTMU 3A ABTOMATU3UPAHE NNAHUPAHETO HA
PECYPCW B UT NPOEKTW (MOOENWPAHE HA UHOOPMALIMOHHO-TEXHONOMMYHW PECYPCHU U
AJITOPUTMU 3A ABTOMATU3NPAHATA UM OEPABOTKA)

UneH Ha Hay4yHOTO Xypu: aou. A-p uHxk. MopaaHka HaitaeHosa AHacTacosa

1. AKTyanHocT Ha pa3paboTBaHWs B AWUCEPTALMOHHMA Tpya npobnem B Hay4yHO W HayuyHo
NPUNOXHO-OTHOLLEHHUE.

CTpyKTYpUpaHeTo Ha AaHHUTe 1 U3rpaXaaHETOo Ha ONTUMANeH MOfEN 3a CbXpaHeHie 1 06paboTka Ha
VT pecypcu e 0cobeHo akTyanHo KakTo B Hay4Ha, Taka W KaTo Hay4HO-NpurioXHa TemaTtuka, Llenta Ha
AVCEPTaLMOHHNA TPYA € M3cnesBaHe, NPOeKTpaHe W excrepyMeHTanHa oueHka Ha npobnemute B Tasu
obnacr, cbaaasaHe Ha CTpaTervv 1 MeTOAOMOTMY U peanuaupaHe Ha MOeN W anropuTbM C eneMeHT! Ha
ekcneptHa cpeda. leuHMpaHu W W3MbNHEHM Ca YETMPM OCHOBHW 3adayM, 3a 4YMeTO peluaBaHe ca
WM3NON3BaHN CbBPEMEHHW NOAX0AMN M TEXHONOTUM.

2. CreneH Ha nosHaBaHe CLCTOSIHMETO Ha npobnemMa M TBOpYecka WHTepnpeTauus Ha
nuTepaTypHua Martepuan.

B AvcepraumoHHua Tpyn aBTOpbT Mokassa MHoro 4o6po Mo3HaBaHe Ha TeMaTvkaTa W ajeksaTHa
WHTEpNpeTauns Ha nuTepaTypHUs martepuan. ToBa NMYM ACHO OT HanpaBeHWST B Mbpsa Maea Ha
AncepTaynsATa aHanu3 Ha akTyanHoTO CbCTOSHWE NPU YNPaBreHne Ha KOHMIypaunuuTe W ChLLECTBYBaLMTE
COMTYEpHU pelweHnsa. B pesyntaT ACHO e AedMHMpaHa UenTa M KOHKPETW3MpaHM 3adauuTe B
AUCEPTALMOHHMS TPYA.

[inceprauuoHHUAT TpyA e B 0bem oT 157 cTpaHuLy 1 BKto4Ba 46 durypu 1 12 Tabnuu. LUnTupanm ca
117 u3To4HmKa, OT KouTo camo 3 Ha Bbnrapcku 1 114 Ha aHrnuiAcky, kato 64 ca oHnaiH 1 50 nuTepaTypHu
WU3TOYHWLM, KoUTO B Npeobnanasalyarta ci YacT ca OT NOCNEeAHUTE FOAMHM, KOETO Nokasea 3aabnBoyeHo
No3HaBaHe Ha CbBPEMEHHWUTE TeHAeHLuM B obnacTTa.

3. CvorsercTBue Ha M3bpaHaTa MeToAMKa Ha M3cnedBaHe W NOCTAaBEHATa Len W 3a4ayy Ha
AWCEePTaLMOHHNA TPYA C NOCTUTHATUTE NPUHOCH.

WabpaHaTa MeToavKa Ha n3cneaBaHe pasrnexaa HAKOMKO CBLP3aHu MeToaa, W3rpaxgally anropuTbM,
KOMTO CBOEBPEMEHHO aHanuaupaT M onTumuaMpat pecypcu B T npoektn v oTkpusaT aedextvpant
enemenT. [peAnoxXeHUTe 0T aBTOpa METOAM W aNropUTMM Ca TECTBAHM BbPXY nnartgopmara ¢ Hal-ronsam
nasapeH gsn ServiceNow, kato 6asa aaHHW e uanonssaHa MySQL. Mpeaumcreata Ha NPEANOXEHNTE
METOaM Ca MPUMOXWUMOCT, SICHOTa, NIorMyecka MocnefoBaTenHocT, AWCKPETHOCT, [ETePMUHUPAHOCT M
TEXHONOrM4YHa He3aBUCHUMOCT.

MpoBeaeHoTo excnepuMeHTanHo uacnedBaHe Bknioyea aHanws, wabop Ha codTyepHa cpena 3a
peanu3auvs, nonbop Ha AaHHW 1 NPporpaMHa peanu3aLys No 4eBeT MeToAa. MPeAnoXeHnsTa anropuTsM e
uanpobeaH Bbpxy 10 rpynu oT pecypcu, kaTo Beska BKMK4BA MMHAMYM 10 000 KOHCUIYpaLWOHHK
enemeHTa. Pesynrarute T NpoBeeHUTE TECTOBE Ca BU3yanuanpanu TabniniHo 1 rpaduyxo.

Cumram, ve usbpaHata MeToaMka Ha wM3CnedBaHe W PeanusaLMs HambHO CLOTBETCTBAT Ha
rnocTaBeHaTa B aucepTaunsTa Len u hopMynupaHuTe 3agauu.

4. HayyHu n/mnu Hay4HO-NPUNOXHN NPUHOCH Ha ANCEPTALMOHHMA TPYA.

B AucepTaLmMoHHs TPYA aBTOPBLT € hopMynUpan CresHUTe NPUHOCK, KOUTO MpUEMaM 1 B Pe3ioMe Ca:

Hayyru: 1. KoHuenTyaneH mogien 3a CTpykTypa Ha AaHHI Ha KOHGMrypaLMOHHY eneMeHTH, cnomarat
onTMManHata aeHTU(UKaUMs Ha nedekTpans enemeHT (3a ronemu opranusauwn); 2. [leduHupate
epapxu Ha pa3HOPOAHM enemeHTM 3a Cb3fasaHe 6asa AaHHM OT KOHMUrYPaLMOHHW enemeHTw; 3.
MpennoxXeH anropuTLM C ENEMEHT Ha eKCnepTHa CUCTeMa 3a aBToMaTaupaHa obpaboTka Ha UT pecypcwm,



naeHTUdMKaLMA Ha AedEKTUPAN ENEMEHTM U TAKCOHOMUS.

HayyHo-npunoxwru: 1. AHanus Ha CTaHaapTM u cneundbuku npu usrpaxagade Ha CMDB ¢ uen
Cb3AaBaHe KoHLenTyaneH mMoaen Ha KoH(urypauuonHa 6asa naHHM; 2. AHanM3 Ha YecTo cpeLlaHu
npobnemn npen GWU3HEC CTPYKTYpU MO OTHOLUEHWE OTKDUBAHETO, aHanu3 W npeseHUMsTa uM; 3.
YCbBBpUEHCTBAHE W MHANM3upaHe Ha NPeANOXEHUTe MeToan U anropuTbM Ype3 aHanus u
KnacuukaLms Ha 0BekTU B ronsama 6asa AaHHM.

lpunoxnu: 1. MpeanoxeHn ca cpeacTsa 3a nokanuavpaHe Mo ONTUMAneH HauuH Ha fetektn B
epapxuyHa pecypcHa cuctema; 2. Paspa6oTenu ca MeTogu u anropuTLM, KOMTO NO3BOMABAT NecHa
UMNneMeHTauusa B peanHa coTyepHa cpeaa.

5. [peyeHka Ha nybnukauuuTe nNo guUcepTaLMOHHUSA TPyA: 6pon, xapakTep Ha U3paHWATa, B
KOMTO Ca oTnevaTaHu,

Pesynratute ot uscneasaHuaTa Ha ukx. Mnamex Hakos ca ny6nukysaHu B ocem cTaTin. Bewuku
CTaTim ca NPeACTaBeHn Ha NPeCTKHI MEXOYHaPOAHM KOH(EPEHLMI, OT KOUTO ABE B YyXOWHa W LLECT B
Bvnrapus. Mybrukauuute ca Hanpasedn B nepwoma 2020-2022 rogvka v MOKpUBAT TemaTukata Ha
NpencTaBeHaTa AncepTaLmMorHa paboTa, kato 0TpassBsaT NOCTUrHATUTE PE3ymnTaTh i NPUHOCH.

EpHa o1 cTatuvTe e camocTosiTenHa, YeTUpy ca B CbaBTOPCTBO C Hay4HUS PBKOBOAUTEN U TPU C APy
astopu. Cefem oT cratumte ca WHaekcupadn B SCOPUS w ca nyénukysann B IEEE, Springer u
EDULEARN22. OtkpuTy ca 06140 4 UMTUPaHMS Ha ABE OT CTATUNTE B U3AAHWS, nHoekcupanu 8 SCOPUS.
MybnukaunoHHaTa feitHOCT Ha AUCepTaHTa NMpeBLIAaBA 3HAYUTENHO W3MCKBAHWSITA 3a npupobusaHe Ha
OHC ,n0kTop" 1 cyuTam, Ye nybnukauuute ca npUAoBUNM LOCTATBYHO ny6nn4HoCT B Hay4HaTa obLHoCT.

Otuuaitkv 6posi v ka4ecTBOTO Ha NyBnvKkaLuuTe CMTaM, Ye MonyyeHuTe pesynTaTt ca U3KNYUTeNHo
AENo Ha aBToOpa M Ca NOCTUTHATK NOA PLKOBOACTBOTO HA HAYYHUA My PLKOBOAMTEN, KATO HE CbM
YCTaHOBWa HEAOCTOBEPHOCT HA AAHHUTE UMW NNarMaTcTeo.

6. MHeHua, npenopbkn U Benexku.

AVCepTaLMOHHNAT TPy € M3rOTBEH B CTPONHA NOrMYEcKa NoCNE0BATENHOCT.

OchopmnenueTo 61 Morno Aa ce NogoBpw kaTo ce 3BerHaT paanukuTe B cTuna Mexzy TekcToBaTa YacT
W O(hOPMINEHUETO Ha CHUrypUTE M TaBNMLMTE 1 Ce NPELIM3UPAT HAKON [ONYCHATY CUHTAKTUYHW PeLLKK.

HanpaBeHuTe 3abenexkn UMaT HECBLUECTBEHO OTPaXeHMe BbPXY KaYeCTBOTO 1 AOCTOMHCTBATA Ha
AMCEPTALMOHHUS TRYA.

7. 3aKknueHue ¢ ACHa NONOXUTENHA UMM OTPULIATENHA OLEHKA Ha ANCEPTaLMOHHUA TpyA.

OueHsiBam nonoxwuTenHo AuceprauvoHHus Tpya ,Metoau w anropuTMK 3a aBTOMaTM3MpaHe
nnaHnpakeTo Ha pecypcu B UT npoekt (MoaenupaHe Ha MHOPMaLIMOHHO-TEXHONOMMYHM pecypcu
W anropuTMu 3a aBTOMaTM3vpaHaTa UM obpaborka)“ ¢ asTop mar. uHx. MnameH OrHsiHOB HakoB v
CHiTam, 4e € M3rOTBEeH MPeuMsHO W Ha BUCOKO MPOPECMOHANHO HWBO, KATO aBTOPBLT € NOCTUrHan
MOCTABEHUTE Lien 1 3aj1a4n B AUCEPTaLMOHHNA Tpya. PesynTaTute v NpuHoCUTE Ha AMCEPTALMOHHUS TPYA
Ca 0TPa3eHn B Hay4HW nybnukauwu, KOWTO Ca NpeAcTaBeHW Ha HayyHaTa OBLHOCT Ha MEXAYyHapoaHu
KOH(DEPEHLUMM 1 NMyBNUKYBaHM M MHOEKCUPaHU B CBETOBHM 633u AaHHW. HayyHuTe, Hay4YHO-NPUNOXHK 1
MPUNOXHN MIPUHOCA Ca 3HAYMMM M CLOTBETCTBAT Ha WM3UCKBAHWATA 33 MpUOoBMBaHE Ha HayuHo-
obBpasosatenHara cTeneH ,J0KTOp" CbIMacHO 3aKoHa 3a pasBuTME Ha akageMUyHUs cbeTas B Penybnuka
Bvnrapus, MpasunHuka 3a npunoxexneto my 1 MpaeunHuka 3a ycnoswsTta u pega 3a npuaobusaHe Ha
Hay4HN CTeneHu B TexHu4eckn yHuBepeuTet — Cogus.

Mpeanaram Ha ysaxaemMoTo HayuHo xypu aa npuckam o6pa3osaTtenHa 1 Hay4Ha CTeneH ,A0KTop" Ha
mar. ukx. MNnamen OrHsHoB Hakos B npothecvioHanHo Hanpaenekue 5.3. KomyHWKaLMOHHa 1 KOMMIOTbPHA
TEXHWKa, Hay4Ha cneyuanHocT ,ABToMaTu3npaHy cucTemm 3a 06paboTka Ha uHdopMaLws v ynpasneHue”.

Oata: 12.04.2023 r. YNEH HA XYPUTO:
(Oou. A-p nHx. Wopaakka AHactacosa)



STATEMENT

on a PhD thesis for obtaining an educational and scientific degree "PhD"
Author:  MSc. Eng. Plamen Ognyanov Nakov

Tite:  METHODS AND ALGORITHMS FOR AUTOMATED PLANNING OF RESOURCES IN IT
PROJECTS (MODELLING OF INFORMATION-TECHNOLOGY RESOURCES AND ALGORITHMS FOR
AUTOMATED PROCESSING)

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 IT 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
defined 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

In the PhD thesis, the author demonstrates 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 of the 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. 117 reference sources are cited, of which only 3 in Bulgarian and 114 in English, 64 are online
and 50 are printed sources, mostly from recent years, which shows in-depth knowledge of the current trends
in the field.

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 IT projects and detects 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 of the proposed methods are applicability, clarity, logical consistency,
discretion, 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.

| 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

| accept the following contributions in the dissertation as formulated by the author:

Scientific: 1. A conceptual model for data structure of configuration elements, helping the optimal
identification of defective elements (for large organizations); 2. Defining hierarchies of heterogeneous
elements to create a database of configuration elements; 3. Proposed algorithm with expert system elements
for automated processing of IT resources, identification of defective elements and taxonomy.

Applied Research: 1. Analysis of standards and specifics in the construction of CMDB in order to create
a conceptual model of a configuration database; 2. Analysis of common issues, faced by business structures,
in terms of detection, analysis and prevention; 3. Improvement and finalization of the proposed methods and



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 articles in
publications indexed in SCOPUS. The publication activity of the PhD student significantly exceeds the
requirements for acquiring a PhD degree and | believe that the publications have gained sufficient publicity
in the scientific community.

Considering the number and quality of publications, | consider that the results obtained are exclusively
the work of the author and were achieved under the guidance of his scientific supervisor, and | 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.

| assess positively the dissertation "Methods and algorithms for automating resource planning in
IT projects (Modeling of information technology resources and algorithms for automated
processing)" by MSc. Eng. Plamen Ognyanov Nakov and | believe that it has been prepared precisely and
at a high professional level, and the author 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.

| propose to the esteemed Scientific Jury to award the educational and scientific degree “PhD” to the
MSc. Eng. Plamen Ognyanov Nakov in the professional field 5.3. Communication and Computer Engineering,
scientific specialty "Automated Information Processing and Management Systems”.

Date: 12.04.2023 MEMBER OF THE JURY:
(Assoc. Prof. Eng. Yordanka Anastasova, PhD)



