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PELIEH3UA
ot ripod. 1-p FOnuan Bacuies
HNxonomuuecku yHuBepcureT — BapHa,
npodecop B mpodecruonanHo Hanpasienue 4.6 ,,TaHpopMaTtrika 1 KOMIIOTHPHH
HAayKU'‘, BAIMAUPAH B PETUCThPA Ha akajgeMuuHus cbctaB Ha HATU/]
,»XAOWIUTHPAHU JIUIAa C HAYKOMETPUYHH TIOKA3aTeNnu; JOKTOp O
] [pAJI0)KEHNE HA N3UHCIIUTENHATA TEXHUKAa B MKOHOMHUKaTa

ABTOp Ha JHUCePTAIMOHHHUSI TPYA. JAOKTOpaHT Mapuana bolikoBa
Kosauena

Tema na aucepranmuonnus Tpya: [Ipoexktupane Ha OuzHec pedepeHTHU
ApXUTEKTYpH HACOYCHU KbM H3moia3BaHe Ha NoSQL 0a3u oT nanHu

Hayuen ppkoBoauTest: npod. A-p uk. H. Banentun Kucumosn

IIbpBUYHO 3BE€HO, OTKPWJIO MpoUeaypaTra 3a 3aliMTa Ha
nucepranusaTa: Karenpa ,MHpopmManimoHHM TEXHOJOTMM M KOMYHMKAITUU®,
YHCC

OcHoBaHHe 3a HANMKUCBaHe HA penen3usaTa: 3anosex Ne 972/06.04.2023
r. Ha pekrtopa Ha YHCC 3a oTKpuBaHe Ha Mpoleaypa 3a 3aluTa U ONpeacIsHe
ChCTaBa Ha HAyYHO XXYpPH; IPOBEACHO MBbPBO 3aCEIaHUE HAa HAYYHOTO KypHU Ha
25.04.2023 r.

IIpodecuonanno nanpasjenue: 3.8 IkoHoMHUKa

JokTopcka mporpama: ,IIpuioxxeHne Ha HM3YUCIUTEIHATA TEXHUKA B
MKOHOMHKaTa

|. O61m0 npeacTaBsine HA TPy/Aa

Tpyast € B 0011 06em ot 123 crpannmum. BrimtouBa: BbBefeHHE, 3 TIaBH,
3aKIJIIOUEHUE, TIUTEPATypa, MPUIOKEHHUS.

YHukanHocT Ha Tekcra: 86%.

LlenaTa Ha Tpyna e ,,IpOEKTUpPAHETO Ha OM3HEC pedepeHTHa apXUTEKTypa
HacouyeHa KbM u3mnoi3BaneTo Ha NoSQL 6a3u oT jaHHM CBBp3aHU ChC CUCTEMHU
3a roJIeMU JaHHH, KOATO Ja ObJe MPUIIOKEeHA U TECTBaHA C JaHHH 332 KOHKPETHA
¢uHaHCOBa yciyra U JeUHHpPAHETO HA METOJ 3a oleHKa u nu30op Ha NoSQL
0a3u ot gaHHU 3a PuHaHcoBH yciayru‘. Ilpeamer Ha qucepTallMOHHUS TPY] €
,[IPOEKTUpaHEe Ha pedepeHTHa apxXxuTekrypa 3a u3zdop Ha NoSQL 6a3u ot



naHHu®. OQO0eKT Ha HU3CIEIBAHETO ca ,,0M3HeC pedepeHTHUTE aAPXUTEKTYpPH
HAaCOYEHU KbM U3MOJ3BaHeTO Ha HepenanuoHHu (NoSQL) 6a3u ot nanHu®.

BBB BBBEACHHETO € M3BE/CHA aKTyaJHOCTTa, (JOpMyJHMpaHa € Ieyita Ha
W3CIIEIBAHETO, /1aJICHA € U3CIEeA0BaTeNICKa T€3a U 3aJa4H.

IIbpBa rnaBa (B obem 25 cTpaHulld) € oO3arjaBeHa ,,AHalIU3 Ha
(MHAHCOBU YCIyTU W T€HEPUPAHUTE OT TIX rojieMd AaHHU. Bb3MOXHOCTH 3a
usnon3ane Ha NoSQL 0a3u ot gannu®. IlpoyuBar ce pa3nuuHu (pUHAHCOBU
yciuyrd (0aHKOBH, 3acTpaxoOBaTelHW), TOJIEMH JaHHU, HepapXudyHu 0a3u OT
nanan (BMI). T'oBopu ce 3a momsm or Hadoop. Ilpoydenu ca pedepeHTHH
apxuTekTypH. [IbpBa rimaBa 3aBbpIlBa C U3BOIH.

Bropa raasa (B obem 49 crtpanunm) e o3ariaBeHa ,,Meron 3a uzbop u
MpoekThpane Ha OuzHec pedepeHTHa apxuTekTypa 3a NoSQL 06a3u oT naHHM 3a
¢unancopu ycayru“. I'oBopu ce 3a PayPal, Revolut, Amazon Dynamo DB,
Redis. OTHOBO ce AMCKyTHpaT pa3auuHd (UHAHCOBH YCIAYTM M BBIIPOCH,
CBBP3aHU ChC cUrypHOCTTA. Ch3/1a/IeH € KOHIENTyaleH MoJied (0T BUCOKO HUBO
Ha a0cTpakius) Ha peepeHTHa apxXuTeKTypa 3a (puHaHcoBU yciayru ¢ NoSQL
bJ/I. Bropa rnasa 3aBppuiBa ¢ U3BOJU.

Tperta riasa (B o6em 13 cTtpanuim) e o3ariaBeHa ,, JAHCTpyMeHT 3a u300p
Ha NoSQL 06a3u ot nanHu 3a ¢uHaHcoBu yciayru‘. JlageHa e mMeroguka 3a
orienka Ha NoSQL B/I.

YerBbpTa riaasa (B 06em 10 crpanuim) e o3ariaBena ,,lIpunoxxenue Ha
METOJI 3a MPOEKTUpaHE Ha pePepeHTHA APXUTEKTypa 3a (PUHAHCOBU YCIIyTH .
[TpenyiokeHaTa apXUTEKTypa € TeCTBaHA ¢ IPUMEPHHM JTaHHHU.

B 3akiiloueHneTo ca MajcHU OCHOBHHM HM3BOJH, NPETOPHKU, HACOKH 32
Obaela padbora.

[laneHna e cnpaBKa ¢ NPUHOCHUTE.

I1. [To10:kUTETHU MOMEHTH

Temarnkara Ha Tpyaa € uHTepaucuUIUIMHapHa. OT eaHa CTpaHa,
JTUCKYTHpAT C€ Pa3uyHU MO BHUJ (UHAHCOBU YCIYTH, KOUTO C€ Ipejjarar
OHJIAMH WJIM MOTaT Ja Ce€ Mpeaiokar oHjaH. OT BTOpa CTpaHa, JUCKYTUPAT Ce
UT acnexktu, cBbp3aHu c rojiemu JaHHU. OT Tpera cTpaHa, MPOy4yBaT ce
BBIIPOCH, CBBP3aHHU ChC CUTYPHOCTTA Ha COPTyEepHUTE CHCTEMH 3a MpeasiaraHe
Ha OHJaiiH QuHaHCOBM yciyrd. Te3u Tpu u3MepeHus mpenoiaraT BHUMATEIHA
MpereHKa 3a MHUPOYNHATA U TBI00YMHATA HA U3CIEABAHETO BHB BCIKO €THO OT
TSAX U TEXHUTE MpecedyHu Touku. CuuTam, 4e € MOCTUTHAT 0ajaHC, KOETO 32 MEH



€ TMOCTIWXKEHHEe 3a Tpyd OoT obema Ha guceprauus 3a OHC , jgoxrtop“. C

0JIaroTapHOCT KBbM JIOKTOpPaHTa, YBAKCHHE KbM HAYYHUS PBHKOBOIUTET H

aKaJIeMUYHUS ChCTAB HA IbPBUYHOTO 3BEHO, OTKPUJIO IIPOIIeaypaTa 3a 3aluTa.
[Ipennoxxenara apXUTEeKTypa € TECTBAHA C IPUMEPHH JTaHHMU.
[TyOnukanuuTe Mo TemMaTa Ha JUCepTalldiTa ca BUIUMH B IIBIHOTEKCTOB

BapHaHT.
TpyabT ¢ OHarIeAeH ¢ TOAXOIAIIN (PUTYPH.
JIOKTOpaHTBHT uma npou B Scholar Google

(https://scholar.google.com/citations?user=enl awOAAAAJ&hl=bg&o0i=ao).
Ot poktopanT, padotent B gokTopcka mporpama (II1) , [Ipunoxenne Ha

M3YMCIUTENHAaTa TexHuka B ukoHomukara™ (IIMTU), ce odakBa ga mokaxe
MPUJIOKEHUE Ha ONpelesieHn UH(POPMAIMOHHU TEXHOJIOTMU. B TO3uM CMHUCHI
cuMTaM, 4ye pazpaboTeHaTa JucepTalisi OTroBapsi Ha OYaKBaHUATA (KaTo 00eM,
dopma u crabpxkanue) Ha aucepranus o JIT [TUTH.

CnpaBkata ¢ ny0oJuKanuMTe TI0OKa3Ba IIMPOKAa BUIUMOCT Ha
OMPENICIICHN YaCTH OT JUCEPTALUOHHUS TPYI.

C nmpencraBeHuTe — NyOJMKAlMM €€ TOKPUBAT  MUHHUMAJHHUTE
HANUOHATHN m3uckBaHusa 3a OHC ,jaoktrop*® B mnpodecnoHATIHO
HanpasJjeHnue 3.8.

[IpuemaM nmpuHOCHTE KAaTO JOCTHKEHHS HA aBTOPA.

ABTopedeparsbT (B 00eM 0T /1 cTpaHULIM) TPEACTABS CHIIECTBEHU YaCcTH
OT TpyZa.

I11. Bese:xxku u npenopbku. Bonpocu

JleraiimHata CTPYKTypa B ChIBPKAaHHETO MOXKelIe Aa Obae JajcHa Ha
caMO Ha HUBO: TJIaBa U TOYKH B TJaBUTE; 03 Jla ce JaBa mo-aeraiinHo. Eqna u
ChIlla HOMepaluus BbB Besika riasa (1, 1.1, 1.2,...) 3arpynHsBa HaBUrauusara u
YETEHETO Ha TPYyJa.

KoHnenTyalHUST MOJZieNl MOJKEeIIe Ja C€ pa3Bue — B JONBJIHUTEIHU
¢burypu c mo-HHCKa CTETICH Ha a0CTPaKIIUA.

Moxemie na ce moiaydd Mmo-Ao0Bp OamaHC HA TJABUTE MPU MO-T00PO
CTPYKTYpHO TipenctaBsHe Ha Tpyna: (1) ob63opHa uacT W JOKa3BaHe Ha
HE0OXOAMMOCTTa OT pa3paboTBaHaTa cucTteMa, (2) onucanre Ha KOHIETITY JTHHS


https://scholar.google.com/citations?user=enI_aw0AAAAJ&hl=bg&oi=ao

MOJIEST C pa3jM4yHa CTeleH Ha abcrpakuus, (3) aprymeHTHpaHe Ha u3bopa Ha
copTyepHu cpeactBa, (4) TecTBaHE Ha KOHICTITyaJHHsS MOJET W HM30paHUTE
coTyepHH CpeACTBa C NPUMEPHHU [aHHU; MPEACTaBIHE Ha PE3YITaTH OT
CKCIIEPUMEHTA; BAIUIUPAHE HA MOJIeTIa.

Cnen TabnmuuuTe U GUTYpUTE € PEIHO Ja Ce MOCOYBA U3TOUYHHUK

(1) manu ca aBTOpoBa pa3paboTKa,

(2) manu ca UTUPAHU WK

(3) manu ca 3aMMCTBaHU | TIOCIIE TOPAOOTBAHHU.

TepMUHBT ,,roJIeMH JAaHHU ™ CJIE/IBA J1a CE U3MKCBA C MaJiKa OyKBa.

3arnaBusTa Ha peAula MOATOYKH Ca TaICHU KaTo BbIpocu. PenHo € ga He
OblIaT BBIIPOCH.

TekcToBere 3a ,,IOJBU OT ompeaesiecHH CO(OTyepHH TEXHOJOTHH € II0-
nobpe na ca 3aMEHEHHM OT TEKCTOBE 3a CBHIIHOCTTA UM U KOHKPETHOTO MM
MIPUIOKEHHUE.

TecThbT 3a MIaruatcTBO M NMPOBEPKA B OCHOBHUSI TEKCT ITOKAa3BaT, Y€ B
HSKOM CJIy4Yad ca 3aMMCTBAaHU TEKCTOBE OT APYTY M3TOUYHMIIH, O€3 J]a € TOCTABEeH
LIUTAT KbM TAX. AKaJeMHUYHATa €THKa M3MCKBA 3abJDKUTEIHO IO30BaBaHE Ha
M3II0JI3BAaHUTE M3TOYHHIIM B  OCHOBHHUS TEKCT HM  J00aBSHETO Ha
ouomorpad)cKOTO UM ONKMCAHUE B U3I0JI3BaHATA JIUTEpaTypa.

Nmam crienHuTe BHIPOCH:

1. Eana oT momyssipHUTE M IIMPOKO M3MOJI3BaHU HepenauuoHHU B/ e
InterSystems Cache (https://www.intersystems.com/cache/). B tpyna
HE ce CIIOMEHAaBa HMILO 3a Hes. 3all0 € M3KIIYeHa OT oOXBara Ha

U3CJIEIBAHETO?

2. C xakbB JuIeH3 ce pasnpoctpanssa Hadoop?

3. Konko ctpyBa umsnonssaHeTo Ha Hadoop, ako pemmwmm Toit na Obiae
WHCTAJIMPaH Ha ChPBBP Ha JOCTABYMK, Mpejiarail o0JauHu yCiIyTu?

4. Axo pemmm aa wHcTanupame Hadoop Ha coOOCTBEH CHPBBpP, C KaKBH
XapaKTEPUCTUKU TpsiOBa 1a Ob/ie CHPBHPHT?


https://www.intersystems.com/cache/

V. 3aki1rouenue

Cuuram, ye nokropant Mapuana KoBaueBa ¢ mokaszana yMeHHE 3a
pa3paboTBaHe Ha CaMOCTOSITEIHO HAy4yHO W3CJIEIBaHE OT Mamaba Ha
aucepTanmvoHeH TpyA. JlOKTopaHThT ymee Jga OOpaBH C  TOCISAHUTE
JTOCTHKEHHUS B MH(OpMAaTHUKaTa U J]a U3pa3siBa JUYHO MHEHHUE.

Kato 4jieH Ha HAYYHOTO KypM 32 NPHUCHKIAHE HA 00pa30BaTeJIHA U
Hay4YHa CTeleH ,JOKTOpP* [aaBaM MOJIOKUTEJHATA CH OLEHKa 3a
roToBHOCTTa Ha Kanaumaara Mapuana KoBayeBa ga mnpugodue
o0pa3oBaTeJJHATA W HAay4YHa CTeNeH ,JOKTOpP* B MNPO(PecHOHATHO
HanpaBJenue 3.8.

lOnmaH o snedby
Bacunes

Date: 2023.05.19
16:49:33 +03'00'
19.05.2023 1. C yBaxxeHHe:

I'p. Bapna /FOnuan Bacunes/
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Author of the dissertation: PhD student Mariana Boykova Kovacheva
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Professional field: 3.8 Economics

Doctoral Program: "Application of Computing in Economics"

I. General labour performance

The work is a total of 123 pages. Includes: introduction, 3 chapters,
conclusion, literature, annexes.

Uniqueness of the text: 86%.

The aim of the work is "the design of a business reference architecture
aimed at the use of NoSQL databases related to data systems to be applied and
tested with data for a specific financial service and the definition of a method for
evaluation and selection of NoSQL databases for financial services." The subject
of the dissertation is "design of a reference architecture for the selection of
NoSQL databases”. The object of the study is "business reference architectures
aimed at the use of non-relational (NoSQL) databases".

In the introduction, the actuality is outlined, the purpose of the study is
formulated, a research thesis and tasks are given.



The first chapter (25 pages) is entitled "Analysis of financial services and
the data generated by them. Opportunities to use NoSQL databases”. Various
financial services (banking, insurance), big data, hierarchical databases
(databases) are studied. There is talk of the benefits of Hadoop. Reference
architectures have been studied. Chapter One ends with conclusions.

Chapter 2 (49 pages) is titled "Method for Selecting and Designing a
Business Reference Architecture for NoSQL Databases for Financial Services".
There is talk about PayPal, Revolut, Amazon Dynamo DB, Redis. Various
financial services and security issues are discussed again. A conceptual model
(from a high level of abstraction) of a reference architecture for financial services
with NoSQL database has been created. The second chapter ends with
conclusions.

A third chapter (in a volume of 13 pages) is entitled "Tool for selecting
NoSQL databases for financial services". A methodology for evaluating NoSQL
database is given .

A fourth chapter (in a volume of 10 pages) is entitled "Application of a
method for the design of a reference architecture for financial services”. The
proposed architecture is tested with sample data.

The conclusion gives main conclusions, recommendations, guidelines for
future work.

A reference is given to the contributions.

Il. Positive moments

The subject matter of the work is interdisciplinary. On the one hand,
different types of financial services that are offered online or can be offered online
are discussed. On the second hand, IT aspects related to big data are discussed.
On the third hand, issues related to the security of software systems for offering
online financial services are studied. These three dimensions imply a careful
assessment of the breadth and depth of the research in each of the them and their
intersections. | believe that a balance has been achieved, which for me is an
achievement for work from the volume of a dissertation for the NSA "Doctor".
With gratitude to the doctoral student, respect for the scientific supervisor and
the academic staff of the primary unit, opened the procedure for protection.

The proposed architecture is tested with sample data.

Publications on the topic of the dissertation are visible in full-text version.

The work is illustrated with appropriate figures.



The PhD  student has a  Scholar  Google  account
(https://scholar.google.com/citations?user=enl_aw0AAAAJ&hI=bg&0i=ao).

A doctoral student working in the Doctoral Program (DP) "Application of
Computing in Economics™ (PITI) is expected to show application of certain
information technologies. In this sense, | believe that the developed dissertation
meets the expectations (in terms of volume, form and content) of a dissertation on
DP PITI.

The publication reference shows a wide visibility of certain parts of the
dissertation.

The presented publications cover the minimum national requirements
for ""PhD" in professional field 3.8.

| accept contributions as achievements of the author.

The autoreferate (in a volume of 71 pages) presents significant parts of
the work.

I11. Notes and recommendations. Questions

The detailed structure in the content could only be given at a level: chapter
and dots in the chapters; without giving it in more detail. The same numbering in
each chapter (1, 1.1, 1.2,...) makes it difficult to navigate and read the work.

The conceptual model could have been developed — into additional figures
with a lower degree of abstraction.

A better balance of chapters could have been obtained with a better
structural representation of the work: (1) overview part and proof of the need for
the system under development, (2) description of the conceptual model with
different degrees of abstraction, (3) argumentation of the choice of software tools,
(4) testing of the conceptual model and the selected software tools with sample
data; presentation of experiment results; validation of the model.

After the tables and figures, a source should be indicated:

(1) whether they are author's work,

(2) whether they are cited or

(3) whether they are borrowed and then worked out.

The term "big data™ should be written with a lowercase letter.


https://scholar.google.com/citations?user=enI_aw0AAAAJ&hl=bg&oi=ao

The titles of a number of sub-items are given as questions. It should not be
guestions.

Texts about "benefits” of certain software technologies are better replaced
by texts about their essence and their specific application.

The plagiarism test and verification in the main text show that in some cases
texts from other sources are borrowed without a citation being placed on them.
Academic ethics requires mandatory reference to the sources used in the main text
and the addition of their bibliographic description in the literature used.

| have the following questions:

1. One of the popular and widely used non-relational databases is
InterSystems Cache (https://www.intersystems.com/cache/). There is no
mention of her in the work. Why is it excluded from the scope of the
study?

2. With what license is Hadoop distributed?

3. How much does it cost to use Hadoop if we decide to install it on a cloud
provider's server?

4. If we decide to install Hadoop on our own server, what features should
the server be with?

IV. Conclusion

| believe that PhD student Mariana Kovacheva has shown in her opinion
to develop an independent scientific research on the scale of a dissertation. The
PhD student is able to work with the latest achievements in informatics and
express a personal opinion.

As a member of the scientific jury for awarding the educational and
scientific degree ""PhD"™ | give my positive assessment of the readiness of the
candidate Mariana Kovacheva to acquire the educational and scientific
degree ""PhD" in professional field 3.8.

Julian oy,
Vasilev

Date: 2023.05.19

19.05.2023 Sincerely: 16:51:12 +03'00'
Varna [Julian Vasilev/
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