YHUBEPCUTET 3A HAIIMOHAJIHO 1 CBETOBHO CTOIIAHCTBO

CTAHOBMUIIE

Ot: npou. a-p Ilersa EmuioBa IlonoBa, karenpa ,,busnec napopmatuka“,
Cromancka akaaemus ,,J1. A. Ilenos* — CBHUIIOB;
Hayuna cnemuannoct ,IlpunokeHue Ha H3YUCIUTEIHATA TEXHUKA B
nkonomukara“, 05.02.08.

OTHOCHO: JuCepTallMOHEH TPYJl 3a MPUCHXKIaHE Ha 00pa30oBaTeIHA U HAy4YHA
CTETIEH ,JIOKTOpP* B mpodecnoHamHo HampaBieHue 3.8
Nkonomuka, Hayuna crenuamHoct 05.02.08 ,Ilpunoxkenue Ha
W3YHCIUTEIHATA TEXHUKA B HKoHOMHUKaTa®“, B YHCC.

OcHoBaHue 32 NPEACTaBSHE Ha CTAHOBUILETO: YYaCTHE B ChCTaBa HA HAYYHOTO
KypU TI0 3allMTa Ha JHCEPTALMOHHUSA TpyA cbriacHo 3amoBen Ne
972/06.04.2023 r. Ha 3amectHuk-pekropa o HUJ] na YHCC.

ABTOp Ha TUCEPTALIMOHHUS TPY/I: Mapuana boiikoBa KoBaueBa

Tema Ha qucepTalMOHHUS TPYA: ., [Ipoexmupane na 6usnec pegepernmmu
apxXumexmypu Haco4eHu KoM U3N0A36aHe
Ha NOSQL 6a3u om oannu “

1. NUndopmanus 3a 1ucepTanTa

JlucepTaHThT ce € oOyuaBaJ MO JOKTOpPCKAa Mporpama KbM KaTeapa
“Uudopmanmonnu TexHojgorun u komyHukauuu“ Ha YHCC, npodecnonanno
HanpaBienue 3.8 HkoHomuKa, OOKTOpcka mporpama ,llpunoxkeHue Ha
M3YUCIIUTEIIHATA TEXHUKA B MKOHOMHUKATa™, ChIilacHO 3anoBen Ha PekTopa Ha
YHCC Ne 969/30.04.2020. O0y4eHHETO € OCBIIECTBEHO B 3a104Ha (opma mpe3
nepuoaa 27.04 2020 — 27.04.2023. OTumciieH ¢ MpaBo Ha 3alllMTa, CHIIACHO
3anosen Ha Pekropa Ha YHCC Ne 1054/20.04.2023 1.

2. O01ma xapakTepuCcTUKA HA NPeICTABEHUS TUCEPTAIUOHEH TPY/

[IpeactaBenusT aucepTallMoOHEH TpyA € B ob0em oT 122 crpanuru u
ChABpKa BBBEICHHE, M3JIOKCHUE B YETUPHU TJIaBH, 3aKIIOUEHHUE, CIpaBKa 3a
NPUHOCHUTE B JWCEPTAMOHHUS TPYJ, CIIHCHK Ha MyOJUKAIIMUTE TI0 TeMaTa Ha
JTUCEPTAIIMOHHUS TPyd, HACOKM 3a ObjJemu pa3pabOTKH, CIHCHK Ha



U3MOJI3BaHaTa JIMTEpaTypa U MHTEPHET U3TOUHHUIM, TPUIIOKEHUE, CIUCHIINA Ha
¢urypu, tabmuum u rpaduxu. Hayunust mpobnem e wuscnensan Ha 100
CTpaHuIM W wiocTpupan ¢ 45 ¢urypu, 5 Tabmumum u 1 rpaduka.
bubmuorpadusara BkmouBa 85 nuMTEepaTypHHM HM3TOYHHKA, OT KOUTO | Ha
ObJArapcKu €3UK M (3 HHTEpPHET W3TOYHMLM. JlucepranmoHHMAT Tpyn €
IpEICTaBEH BbB BUJI U 00€M, CbOTBETCTBAIM HA U3UCKBAHUATA U KPUTEPUUTE
3a momoOeH poa pa3paboTrku. B cBoAra 1snocT auceprauuAra € jo00pe
CTPYKTypHUpaHa u OaJaHCUpaHa.

HayuHoTO wn3cnenBaHe, MpPEICTABEHO B JAMCEPTALMATA € MOCBETEHO Ha
akmyaninama memamuka 3a JUTUTaNU3alus Ha cdepara Ha (PUHAHCOBUTE
YCIIyTU U TI0-KOHKPETHO — n3noia3BaHeTo Ha NoSQL 6a3u oT JaHHU U CUCTEMHU
3a ['omemu naHHM 3a HYXIuUTe Ha (MHAHCOBHTE YCIyru. PemaBanero Ha
ne(pUHUpAHUTE OT aBTOpa YETUPHU OCHOGHU 3a0ayu € TOJYMHEHO Ha yenmd,
KOSITO € — MpOeKTUpaHe Ha Ou3Hec pedepeHTHa apXHTeKTypa (CTPyKTypa |
unterpupann UT nponykTr), n3nomsama NOSQL 6a3u oT naHHH, CBBp3aHU
chbc cucteMu 3a ['onemu maHHU, KOSATO N1a Ob/ie MPUIIOKEHA U TECTBaHA C IaHHU
3a KOHKpeTHa (pruHaHCOBa yciayra U AepuHUpaHe Ha METOJ 3a OIEHKa U U300p
Ha NoSQL 6a3u oT naHHu 32 (PUHAHCOBH YCIIYyTH.

OcHoBHaTa uzcredosamesncka mesa € MPEJCTaBEHA Ype3 TPU XUIIOTE3H,
KOUTO JHCEPTaHTHT Ae(PUHHpPAa BbB BBBEJCHUTE W pa3BUBa M JOKa3Ba B
OTJICJIHUTE YaCTU Ha TUCEPTALMOHHUS TPY/I.

HayuHoTOo u3cienBaHe € 0a3uMpaHO Ha rojiiM O0€M aKTyalHH Hay4yHH
nyONuKauu 1 100py TPAKTUKH.

3. OneHka Ha MOJIyYeHUTE HAYYHU U HAYYHO-TIPUJIOKHH Pe3yJTaTH

JlokTopaHTKaTa € ch3gana memoo 3a oyernka u uzoop na NoSQL 6a3u ot
nanHu. [Ipwnaraiiky Ha mpakThka JepuHUpaHUs] METOJ TA € pa3paboTuia u
CBHOTBETEH UHCMPYMEHM 3d OYeHKa U u300p Ha HEPENALMOHHU 0a3H OT JaHHU U
r'0 M3I0JI3Ba KaTO OCHOBATA 34 NPOEKMUPAHEMO HA pehepeHmHa apxumexkmypa
Ha NoSQL ©0a3u or ngaHHu. B mpakTUYecKO OTHOIIEHHE MNpPOEKTHpaHaTa
apXUTEKTypa € IMPUJIOKEHA 4Ype3 CBbp3BaHeTO Ha MongoDB ¢ koHekTopa Ha
Apache Spark 3a Mongo u ¢ Hadoop.

ABTOpKaTa IMOCTUra MOCTABEHUTE e W 3aJa4d 4Ype3 HU3MOJ3BAaHE HA
pPa3HOOOpa3HW TOAXOAM W METOAM KaTo: Tperjea Ha CHenualu3upaHu
JUTEpPATypPHU W3TOUYHMIM, CHCTEMEH aHAJIN3 Ha PEATHU MPAKTUYECKHU MIPUMEPH,
eKCIEpPTHA OLICHKA, CHHTE3, MOJECIUPAHE, EKCIIEPUMEHTATHO TECTBAHE.

4. OueHka HA HAYYHUTE U HAYYHO-TIPUJIOKHU TPUHOCH

JlucepTaiuOHHUAT TpPyA IPUTEXKABA CIECIHUTE HAYYHU W TPUIJIOKHHU
IIPUHOCH

B TeopetnueHn acnekt



* € Ch3JIaJIcH MOJIEe3eH METOJl 3a KoJudecTBeHa oleHka Ha NoSQL 0asu
JaHHM 3a BHEJpsIBaHE HAa HU(POBHU (PUHAHCOBU YCIYTH,

* (hopMyHpaHu ca Ha PEIEBAHTHU MHAMKATOPH U U3MEPUTETH 3a N300p
Ha NoSQL 6a3u oT naHHu 32 (UHAHCOBH YCIYTH;

* MPOEKTHpPaH € MPAKTUYECKH TPWIOKUM Mojen (KOHIENTyalleH,
JIOTUYECKH U (PU3UYECKU MOjEN) Ha pedepeHTHA apXUTEKTypa 3a (PMHAHCOBU
ycayru ¢ NoSQL 6a3u oT 1aHHwU;

B npuiioxkeH acnexr:

* € Ch3/Ja/ICH NHCTPYMEHT 3a aBTOMaTu3upaHe Ha u30opa Ha NoSQL 0azu
OT JJaHHM 3a (PUHAHCOBU YCIYTH,

* OCBIIECTBEHAa € TpaHcopmalus B CTPYKTYpPHO M HMHTETPALUOHHO
OTHOIIIEHHE Ha Ou3Hec pedepeHTHa apXUTEKTypa KbM JETalHa apXUTEKTypa
3a u3nom3Bane Ha NoSQL 6a3u oT 1aHHH.

5. OneHka Ha MyOJMKANMHUTE N0 AUCEPTALNHUATA

[lo Temata Ha nucepTanusATa AUCEpTaHTKaTa MMa MyOJIMKYBaHHU €HA
CTaTusl U TpHU JoKkjaaa. Tpu oT myOnMKaUMUTE ca CaMOCTOSITENIHH, a €IUH
JOKJIaJ] € B CbaBTOPCTBO. Bcuuku Te ca myOJMKYBaHM B H3JAaHUA C
PEAAKLIMOHEH CHBET.

6. Ouenka Ha aBTopedepara
[Ipunoxenusar aBropedeparbT B 06em oT 71 cTpaHunu u orpassiBa
PEJIeBAaHTHO ChIBPKAHUETO U CTPYKTypaTa Ha TUCEPTAIIMOHHUS TPY/I.

7. KputuuHu 0eJie:KKH, NPEeNOPbKU U BbIIPOCH

OcHoBHaTa MU OeJieXkKa € OTHOCHO JIMIcaTa B U3M0JI3BaHATa JUTEpaTypa
Ha (QyHIAMEHTAIHU TEOPETUYHU MyONMKaluuMu, Ha KOMTO Ja ce Oasupa
u3cnenBanero. lIpeobnagaBar KOMepCHAHU WHTEPHET W3TOYHUIIM, KOUTO
BBIIPEKH Y€ Ca aKTyaJ HU U MOJIE3HU HE ca IOCTAThYHHU.

OT 3akiOYeHUETO Ha JucepTalusITa Cc€ OdYakBa Ja MpeacTaBs
HajaramuTe ce€ OT W3CIEBAHETO W3BOJM U OO0OOIIEHUs, KOUTO JOKa3BaT
T€3aTa, a HE CaMo Jia OMKCBA TOCTUTHATUTE PE3YJITATH.

Tpertara Mu KpuTHYHA Oelie)KKa € OTHOCHO oOeMa Ha aBTopedepara (71
CTp.), KOWTO € 3HAYMUTEIIHO IMO-TOJSIM OT HAIOKWIMS ce craHaapt (okomno 40
cTp.).

Nmam aBa BbIpOca KbM JOKTOPAHTKATA:

1. Tlpen xakBM OCHOBHM MNpEIW3BUKATEICTBA I CE U3PABIAT (Pupmure,

npeaocTaBsaiy (UHAHCOBU YCIYTH MPHU Mpexoja OT pealliOHHA KbM
NoSQL 6a3u ot nanuu?

2. KakBu pasxonu (IMPEKTHU ¥ MHIUPEKTHH) IiIe TPsIOBA Ja MPEIABUISAT

3a Ta3y nemn’?



8. 3akuroueHnue

B 3axmouenme — u3paszsBaMe  IIOJIOKHUTEIIHO  CTAaHOBHUILE 34
auceprauMoHHuss Tpya Ha Mapuana boiikoBa KoBaueBa, kourto
IpECTaB/IsIBA CAaMOCTOSITEIHO M3CJIE/IBAHE HAa aKTyaJeH M 3HA4MM IpooiieMm,
KaKTO 3a TEOpusATa, Taka W IpeAud BCUYKO 3a IIPaKTHKa Ha JUTUTAIHUTE
¢uHaHcoBU yciayru. TpyIbT CbIbpka HAyYHU U HAYYHO-TIPUJIOKHU IPUHOCH U
OTroBapsl Ha U3UCKBAHUATA U KPUTEPUUTE 32 MPUCHKIAHE HA 00pa3oBaTeIHaTa
U HayyHa creneH ,Jloktop”. ToBa HHM pJaBa OCHOBaHHMe [a JajeM
M0JIOKMTEJIHA OLICHKA 110 Ta3u MPoueaAypa.

17.05.2023 / CuiioB Mommuc: ..o



UNIVERSITY OF NATIONAL AND WORLD ECONOMY

OPINION

By:  Assoc. prof. Petya Emilova Popova, PhD,
Department of Business Informatics; D. A. Tsenov Academy of
Economics — Svishtov;
professional field 05.02.08 ,,Application of Computing in Economics*

About: dissertation for awarding the educational and scientific degree
»doctor“ in a professional field 05.02.08 ,,Application of
Computing in Economics* at UNWE.

Grounds for writing the opinion: participation in the scientific jury for the
defense of the dissertation according to Order No. 972/06.04.2023 of the
Deputy Rector for Research and Development of the UNWE.

Author of the dissertation: Mariana Boykova Kovacheva
Topic of the dissertation: “Design of business reference architectures
aimed at using NoSQL databases”

1. Information about the PhD student

The PhD student was trained in a doctoral program at the Department of
"Information Technologies and Communications” of the UNWE, professional
direction 3.8 Economics, doctoral program "Application of computing
technology in the economy”, according to Order of the Rector of the UNWE
No. 969/30.04.2020. The training was carried out in correspondence form
during the period 27.04.2020 - 27.04.2023. Dismissed with the right of defense,
according to Order of the Rector of UNWE No. 1054/20.04.2023.

2. General description of the presented dissertation

The presented dissertation has a volume of 122 pages and contains an
introduction, an exposition in four chapters, a conclusion, a reference to the
contributions in the dissertation, a list of publications on the topic of the
dissertation, directions for future developments, a list of used literature and
Internet sources, an appendix, lists of figures, tables, and graphs. The scientific
problem is explored in 100 pages and illustrated with 45 figures, 5 tables and 1
graph. The bibliography includes 85 literary sources, of which 1 is in Bulgarian



and 73 Internet sources. The dissertation is presented in a form and volume
corresponding to the requirements and criteria for similar works. In its entirety,
the dissertation is well structured and balanced.

The scientific research presented in the dissertation is dedicated to the
current topic of digitization of the financial services sector and more
specifically — the use of NoSQL databases and Big Data systems for the
purpose of financial services. Solving the four main tasks defined by the author
Is subordinated to the goal, which is — designing a business reference
architecture (structure and integrated IT products) using NoSQL databases
connected to Big Data systems, to be implemented and tested with data for a
specific financial service and defining a method for evaluating and selecting
NoSQL databases for financial services.

The main research thesis is presented through three hypotheses, which
the dissertation student defines in the introductions and develops and proves in
the separate parts of the dissertation work.

The scientific research is based on a large volume of current scientific
publications and good practices.

3. Evaluation of the obtained scientific and scientific-applied results

The PhD student created a method for evaluating and selecting NoSQL
databases. Applying the defined method in practice, she also developed a
corresponding tool for evaluating and selecting non-relational databases and
used it as the basis for designing a reference architecture of NoSQL databases.
In practical terms, the designed architecture is implemented by connecting
MongoDB with the Apache Spark connector for Mongo and with Hadoop.

The author achieves the set goals and objectives by using a variety of
approaches and methods such as: review of specialized literature sources,
systematic analysis of real practical examples, expert assessment, synthesis,
modelling, experimental testing.

4. Evaluation of obtained scientific and scientific-applied
contributions

The dissertation has the following scientific and applied contributions:

About the theory

 a useful method has been created for the quantitative evaluation of
NoSQL databases for the implementation of digital financial services;

* relevant indicators and metrics for selecting NoSQL databases for
financial services are defined,;

* a practically applicable model (conceptual, logical and physical model)
of a reference architecture for financial services with NoSQL databases was
designed;



In applied aspect:

* a tool was created to automate the selection of NoSQL databases for
financial services;

* a structural and integration transformation of a business reference
architecture to a detailed architecture for using NoSQL databases was carried
out.

5. Evaluation of the publications concerning the dissertation

On the topic of the dissertation, the doctoral student has published one
article and three reports. One of the publications is co-authored. All of them are
published in publications with an editorial board.

6. Evaluation of the abstract of the dissertation
The abstract of the dissertation is in a volume of 71 pages and reflects
relevantly the content and structure of the dissertation work.

7. Critical remarks, recommendations, and questions
My main criticism is about the absence in the references of fundamental
theoretical publications on which to base the study. Commercial Internet
sources predominate, which, although up-to-date and useful, are not sufficient.
The conclusion of the dissertation is expected to present the conclusions
and generalizations required by the research that prove the thesis, and not just to
describe the results achieved.
My third critical note is about the volume of the abstract (71 pages),
which is considerably larger than the standard (about 40 pages).
| have two questions for the doctoral student:
1. What major challenges will financial services firms face in
transitioning from relational to NoSQL databases?
2. What costs (direct and indirect) will they have to anticipate for this
purpose?

8. Conclusion

In conclusion, we express a positive opinion about the dissertation of
Mariana Boykova Kovacheva, which represents an independent study of an
actual and significant problem, both for the theory and, for the practice of
digital financial services. The work contains scientific and scientific-applied
contributions and meets the requirements and criteria for awarding the
educational and scientific degree "Doctor”. This gives us a reason to give a
positive assessment of this procedure.

17.05.2023 / Svishtov Signature: ...l



