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Pe3tome Ha 6bArapcKku esumk:

AHanu3 Ha pas3BuUTMETO Ha noaxoauTte 3a AeduHMpaHe Ha NparoBe Ha KOHCOHAHC B
InterCriteria Analysis (ICrA) 3a nogxpena Ha peweHWa B MHOTOKPUTEPUANIHM 3ajauu,
OCHOBaHW Ha MHTYMUMOHUCTKM PAa3sMUTU MHOXECTBa M UHAEKCHU maTpuun. U3cneasaT ce
nparoBeTe Ha KOHCOHAHC W [AWUCOHAHC, NpeacTaBeHW uYpe3 WHTYMUMOHWUCTKM PasMUTH
MHOXeCTBa, KOUTO MOraT ga 6bAaaT ONTUMM3NPAHM 3@ PA3/IMYHM NPAKTUHECKU NMPUNONKEHMUS.
Mpocnennasa ce HanpeabKbT B pa3paboTBaHETO HA NparoBeTe Ypes aHan3 Ha PeanHu AaHHU
“ npunaraHeTo Ha ICrA KbM pa3Hoo06pa3HM Npobiemu, KaTo ce U3cneaBaT 3HAYMMOCTTA Ha

Te3M NparoBe 3a TOYHOCTTA HA aHa/u3a.
Summary in English:

An analysis of the development of approaches for defining consistency thresholds in
InterCriteria Analysis (ICrA) for decision support in multicriteria problems based on
intuitionistic fuzzy sets and index matrices. Consonance and dissonance thresholds
represented by intuitionistic fuzzy sets are investigated, which can be optimized for various
practical applications. Progress in the development of the thresholds is traced through the
analysis of real data and the application of ICrA to a variety of problems, and the significance

of these thresholds to the accuracy of the analysis is explored.
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Pe3tome Ha 6bArapcKku esmk:

MN3cnepBaHM ca Bb3MOXKHOCTUTE 33 aHa/IM3 HA PUCKa KaTo MeToz, 3a M360p Ha TEXHONOTUU B
KOHTEKcTa Ha ,MHayctpua 4.0". Llen e ga ce naeHtudunumMpaTt noTeHUMaNHUTE PUCKOBE 33
Pa3NINiHM TEXHONOTMKW, U Oa Ce Onpeaenn Kou OT TAX Ca C HaW-rofiaMo Bb3AencTeue.
AHaNM3MpaHU Ca OCHOBHW TEXHONOTMW C OrNef Ha TEXHUTE HEWU3BECTHU U OTPULATENHU
Bb3aencTBunsa. PuckoBeTe ca 0606LWEHN B OCEM KATeropuMm — CUIYPHOCT Ha AaHHUTE U
NOBEPUTENIHOCT, MPOMEHM Ha nas3apa Ha TpyAa, MEHTaNHO pasceiBaHe, MaHWNynauus,
dparmeHTaums, OTTOBOPHOCT M OTYETHOCT, EKOJIOTMUA M €TUKA, KAKTO U NPOMEHM B CTPYKTypaTa
Ha Joxoaute M cobcTBeHOCTTa. MeToabT 3a M360op BK/AKOYBA KBA3M-MHOMOKpUTEPUANHUSA
mogen SIGMA, KonTo npeanara CTPyYKTypuMpaHa pamKa 3a OLEeHKa Ha pUCKa Ype3 aHa/u3 Ha
17 TexHoNOorMM B KOHTEKCTA Ha OCEeMTe PUCKOBWM KaTeropuu. Pesyntatute oT aHanusa
MOKa3BaT, Ye TEXHO/IOTMUTE, CBbP3aHU C U3KYCTBEHMA MHTENEKT U B3EMAHETO Ha pelueHus (Al
and Decision-Making), ronemute gaHHu (Big Data), cnogeneHata MKOHOMMKA U LUPPOBOTO
NPUCHLCTBUE ca cpen Hal-puckoBuTe. MeToabT € OCHOBA 3a MO-HaTaTblUHM U3CneABaHMA U
pa3paboTBaHe Ha NPaKTUYECKN MOLENM 33 aHaA/IM3 Ha PUCKA, KaKTO M 3a TbpCceHe Ha H6anaHc

MeXAyY U3KYCTBEHMA U eCTECTBEHMA UHTENEKT.
Summary in English:

The possibilities of risk analysis as a method for technology selection in the context of Industry
4.0 are explored. The aim is to identify potential risks for different technologies, and
determine which ones have the greatest impact. The main technologies are analysed with
regard to their unknown and negative impacts. The risks are summarised in eight categories
- data security and privacy, labour market changes, mental distraction, manipulation,
fragmentation, responsibility and accountability, ecology and ethics, and changes in income
and ownership structure. The selection method incorporates the quasi-multicriteria SIGMA

model, which provides a structured framework for assessing risk by analysing 17 technologies
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in the context of eight risk categories. The results of the analysis show that technologies
related to Al and Decision-Making, Big Data, the sharing economy and digital presence are
among the riskiest. The method is a basis for further research and development of practical

models for risk analysis, and for seeking a balance between artificial and natural intelligence.

3. Monyes, W., PageBa, U. HoBaTa napagmMrma n puckbT B penaumaTa "4yoseK - undposa
cpepa". CnucaHue Ha bbarapckata akagemua Ha Haykute, 5, U3patenctso Ha BAH

"Mpod. MapuH ApuHos", 2019, ISSN:0007-3989, 72-77.
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Pe3tome Ha 6bArapcKku esmk:

MN3cnepgBaHM ca pMCKOBETE BbB B3aMMOAENCTBMETO MeXAy YOBeKa M uubposaTa cpeaa B
KOHTeKcTa Ha WHayctpusa 4.0, KaTo BHMMaHMeTO e (OKYyCMpPaAHO BbPXYy aHa/u3a Ha
NOTEHUMANHUTE PUCKOBE NPW W3MNONA3BAHETO Ha MNOAPUBHWU TexHoNorMuv. HanpaseHa e
KnacuduKauma Ha XxapaKTepuCcTUKuTe Ha undposaTa TpaHchopmauma n ca naeHTMduUnpaHm
OCEM OCHOBHW PUCKOBM paKTopa: NOBEPUTENHOCT M 3aLMTa Ha AaHHUTE, NPOMSAHA Ha Nasapa
Ha TpyAa, NCUXMYHO pasceirBaHe, MaHWUMyaUMa U exo Kamepa, GparmeHTaLms, OTTOBOPHOCT
N OTYETHOCT, EKO/I0TUSA, EKOCUCTEMA M eTUKA, MPOMSAHA B CTPYKTypaTa Ha npuxoau/pasxogm u
CO6CTBEHOCT Ha aKTMBWUTE. YCTAaHOBEHO €, Ye Hal-BUCOKO PUCKOBM Ca TEXHONOTMUTE,
CBbP3aHU C M3KYCTBEH WMHTENEKT W B3E€MaHe Ha pelleHusi, ToIeMU AaHHU U peLleHus,
MKOHOMMKA Ha cnogensaHeTo, 3D neyaT M NPOM3BOACTBO, LMPPOBO NPUCHCTBUE U AaBTOHOMHU
aBTomobunu. Ha 6asata Ha nonyyeHuTe pesyntatm e obocHoBaHa HeobxoAumoCTTa OT
TbpceHe Ha 6anaHC MeXKAy TEXHOIOTMYHUA HanpeabK U eTUYHOTO Pa3BUTUE HA U3KYCTBEHUS
WNHTENEKT, KaKTO M Ba)KHOCTTA Ha MHBECTULMUTE B PA3BUTMETO KaKTO Ha U3KYCTBEHMSA, TaKa U

Ha YOBELUKUA UHTE/IEKT.
Summary in English:

Risks in the interaction between humans and the digital environment in the context of
Industry 4.0 are explored, with a focus on analysing potential risks in the use of disruptive
technologies. A classification of the characteristics of digital transformation is made and eight

main risk factors are identified: privacy and data protection; labour market change; mental
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distraction, manipulation and echo chamber; fragmentation, responsibility and
accountability; ecology, ecosystem and ethics; change in revenue/cost structure and asset
ownership. Technologies identified as most at risk are artificial intelligence and decision
making, big data and decisions, sharing economy, 3D printing and manufacturing, digital
presence and autonomous vehicles. The findings justify the need to seek a balance between
technological advances and the ethical development of artificial intelligence, as well as the

importance of investing in the development of both artificial and human intelligence.
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3861, 69-73.

http://www.stil.bas.bg/journBAS/cont2019 5 BG.html

Pe3tome Ha 6bArapcKku esmk:

B KoHTeKcTa Ha YeTBbpTaTa MHAYCTPUanHa pesoatouma (MHayctpus 4.0) ca uscneaBaHu HOBM
pUCKoBe B penaumaTa "4yoBek - umpposa cpena”. AHaNM3MPaAHU Ca OCHOBHM XapaKTepPUCTUKN
Ha umdposaTta TpaHchopmauma: aganTMBHOCT HA NPOLECUTE, NHTEPAUCLUMANHAPHOCT HA
npobnemaTnkaTa, CNOCOBHOCT 33 MHTErpMpaHe Ha TEXHOIOTMU U MOBUAHOCT Ha HoCUTenuTe
Ha yMeHUs. MaeHTUPULMpPaHN ca OCEM KHOYOBU PUCKOBU aKTOopa, CBBP3AHM C: NPOMAHA B
CTPYKTYypaTa Ha npuxoau/pasxoam M cobCTBEHOCTTa Ha aKTUBWUTE, EKONOTUS U eTUKa,
TpaHchopMaLmMa Ha Nasapa Ha TPyAa, OTFTOBOPHOCT M OTYETHOCT, MOBEPUTENHOCT U 3aLLMTA Ha
AaHHUTE, NCUXMYHO pa3celiBaHe, MaHUNyaumMa U exo Kamepa, dparmeHTauma. Ha 6a3aTa Ha
N3CcnepBaHETO e YCTAHOBEHO, Ye TEXHOOTUNTE C Hal-BMCOK PUCK Ca CBbP3aHM C M3KYCTBEH
WHTENEKT N B3EMaHe Ha pelUeHus, ronemu AaHHW, MKOHOMMKA Ha cnoaenaHeTto, undposo
NPUCBLCTBME WU aBTOHOMHU aBTOMOBWAU. APryMeHTUPAHO €, Y€ W3KYCTBEHUAT UHTENEKT e
"cbpueTo” Ha BCMYKM TEXHONOIMM MOPagM CUHATa My 3aBUCMMOCT OT NMpeACcTaBAHETO Ha
3HaHMA U UMUTUMPAHETO HA YOBELUKMTE CNOCOBHOCTU 3a B3EMaHe Ha peLleHns. 3a cnpassaHe ¢
npeausBuKatencTeata ca GOpMyaMpaHM TPU OCHOBHM  CTBbMKWU: MOBULIABAHE Ha

ocBeJOMEHOCTTa B O6LU,ECTBOTO, Cb34aBaHE HA NO3UTUBHU NMOC/IaHUA 3@ Bb3MOXKHOCTUTE Ha
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NMHayctpma 4.0 U NpecTpyKTypupaHe Ha MKOHOMMUYECKUTE, COLMAIHUTE U MOAUTUYECKUTE

CUCTEMM 33 MbJHOLEHHO M3MN0A3BaHE Ha TEXHONOTMYHMA Npobus.
Summary in English:

In the context of the Fourth Industrial Revolution (Industry 4.0), new risks in the relationship
between man and the digital environment are explored. The study analyses the main
characteristics of digital transformation: adaptability of processes, interdisciplinarity of
issues, ability to integrate technologies and mobility of skills holders. Eight key risk factors are
identified related to: changes in revenue/cost structure and asset ownership, ecology and
ethics, labour market transformation, responsibility and accountability, privacy and data
protection, mental distraction, manipulation and echo chamber, fragmentation. The study
found that the highest risk technologies are related to artificial intelligence and decision
making, big data, the sharing economy, digital presence and autonomous vehicles. The study
argues that artificial intelligence is at the 'heart' of all technologies, as it relies heavily on
knowledge representation and mimics human decision-making capabilities. Three main steps
are outlined to address the challenges: raising public awareness, creating positive messages
about the possibilities of Industry 4.0, and restructuring economic, social and political systems

to take full advantage of technological breakthroughs.
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Pe3tome Ha 6bArapcku esumk:

MpepacTasa ce pedpepeHTHA apXMTEKTYPA 33 IMYHM aCUCTEHTU, NPeAHa3HavYeHu 3a U3MO0JI3BaHE
BbB BupTyanHoTo obpasosatenHo npocTpaHcTBo (VES). ApxuTeKTypaTa e OCHOBaHa Ha mogen
Ha areHTn BDI (Beliefs, Desires, Intentions) KaTo ocHOBa 3a acMCTEHTU, KOMTO nognomarat

06pa303aTenHm'-| npouec n ocurypAasaTt 4oCTbn A0 Pa3/IM4HU yChyrn 3a I'IOTpeﬁVITel'IMTe -
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CTYAEeHTU U npenogasatenu. PasrnegaHn ca ABa /IMMHWM AcUCTEHTA, OCHOBAHW Ha Tasw
apxutektypa — LISSA (Learning Intelligent System for Student Assistance) u BLISS (Brezovo’s
Learning Interactive School System), kato TexHuTe dyHKUmMM ca onucanun. VES npeacrasnnasa
€KOCUCTEMA, B KOATO aCUCTEHTUTE OCUTYPABAT KOHTEKCTHO-OCH3HATU YCAYIM N pearnpar Ha
pasNnYHKU cbbuTMA. CcTemaTta ce CbCTOM OT TPM OCHOBHU CNOA, KOUTO BKAKOYBAT NONMYYaBaHe
n 06paboTKka Ha MHPOPMALMA, KOMYHUKALMA U BbTPELIHM SIOTMYECKM KOMMOHEHTU. Tasu
CTPYKTYpa OCUTypsABa MBKABO M HAAEXKAHO B3aMMOAENCTBUE CbC CMCTEMATA U NOALPBIKKA Ha

Pa3NINYHM NOTPEOUTENCKM NPODUNM, BKNKOUUTENHO M 33 XOpa C YBPEXKAaHWA.
Summary in English:

A reference architecture for personal assistants designed for use in the Virtual Education
Space (VES) is presented. The architecture is based on the Beliefs, Desires, Intentions (BDI)
agent model as a basis for assistants that support the educational process and provide access
to different services for users - students and teachers. Two personal assistants based on this
architecture, LISSA (Learning Intelligent System for Student Assistance) and BLISS (Brezovo's
Learning Interactive School System) are discussed and their functionalities are described in
detail. VES is an ecosystem in which assistants provide context-aware services and respond
to different events. The system consists of three main layers, which include information
acquisition and processing, communication and internal logic components. This structure
provides flexible and reliable interaction with the system and support for different user

profiles, including people with disabilities.
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Pe3tome Ha 6bArapcku esumk:
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Mogen 3a B3emMaHe Ha peleHna e NpPesioXKeH Npu ynpasaeHUeTo Ha UMPpPOBU PUCKOBE,
CBbP3aHW C MPUIOKEHWETO Ha paspywmnTenHu TexHonormm (disruptive technologies) B
3emegenneto. MoaensT npegnara MHOTOCTbMKOB NOAXOA, KOMTO BKAOYBA nAeHTUDMKaLmA,
OLLeHKa W ynpaBaeHMe Ha ocem KaTteropmm umdpoBm pUCKOBE, KAaKTO M M360p Ha NOAX0AALM
TeXHONOrMK 3a Tesn puckose. M3nonssa ce MHOrokputepmanHUAT anroputbm SIGMA 3a
aHanM3 Ha puckosuTe Npoduan Ha AeBeT TeXHONOrMU, KOeTo NO3BONABA CUCTEMATUYEH
noaxos KbmM B3eMaHeTO Ha pelweHua. Pe3ynTaTvTe NOKa3BaT, Ye NpeanoXKeHuAT moaen e
NPUIOXKUM B NPAKTUKATA U MOXKE Aa Ce afanTupa KbM PasIMYHM MHAYCTPUM, NPeaoCTaBANKK
OCHOBa 3a edeKTMBHO ynpaBAeHWe Ha PUCKOBE B AMHAMMYHATA Cpefa Ha CbBPEMEHHOTO

3emegenue.

Summary in English:

A decision model is proposed for managing digital risks associated with the use of disruptive
technologies in agriculture. The model proposes a multi-step approach that includes the
identification, assessment and management of eight categories of digital risks, as well as the
selection of appropriate technologies for these risks. The multi-criteria SIGMA algorithm is
used to analyse the risk profiles of nine technologies, allowing a systematic approach to
decision making. The results show that the proposed model is applicable in practice and can
be adapted to different industries, providing a basis for effective risk management in the

dynamic environment of modern agriculture.

7. Stoyanova-Doycheva, A., Ivanova, V., Glushkova, T., Stoyanov, S., Radeva, I. Dynamic
Generation of Cultural Routes in a Tourist Guide. International Journal of Computing,
(Editor-in-Chief: A. Sachenko), 19, 1, Research Institute of Intelligent Computer
Systems, 2020, ISSN:1727-6209, DOI:10.47839/ijc.19.1.1691, 39-48. SIR
(Scopus):0.291, Q3 (Scopus)
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MpepcTaBeHa e cUCTEMA 33 AMHAMUYHO FEHEPUPAHE HA KYATYPHU MapLipyTu. Ta n3nonsea
WNHTEZIMFEHTHW areHTN U OHTO/IOMMM 3a Cb34aBaHE Ha NEPCOHANN3UPAHU PEASTHU U BUPTYANHU
MapLIpyTU Bb3 OCHOBA HAa MHTepecuTe, NPeAnoYUTAHUATA U KOHTEKCTyanHUTe GakTopu Ha
notpebutenute. KyntypHute obekTn ca npeacraBeHM B CbOTBETCTBME CbC CTaHgapTa CCO
(Cataloguing Cultural Objects), KaTto oKonHMUTE MpeXu mogenupat Ppusnyecku
XapPaKTEePUCTUKMN KaTO MECTOMONOMKEHME U AOCTBNHOCT. ApXMTEKTypaTa BKAoYBa beK-eHy, 3a
reHepupaHe Ha MapLpyTM n GPOHT-eHZ, 3a B3aumoaencTene ¢ notpebutennte. Moaynm kaTto
ACUCTEHT 3a reHepupaHe Ha Bbnpock (QGA), AcUCTeHT 3a reHepupaHe Ha 3HaHuAa (KGA) u
ACUCTEHT 3a U34YUCNABAHE HAa OKOMIHATA Cpesa C OTYMTaHe Ha KoHTekcTa (CCAA) AMHaAMMYHO
reHepupaTt OnNTMMM3IMpPaHU MaplpyTn. Cuctemata nogabprka OU3MYECKM, BUPTYaNHU U
CMECEHN MapWpPyYTU, KATO MpPEeXUTe Ha OOKPBKEHWETO MO3BONABAT WMEPAPXUYHO

MogennpaHe U AMHAMUYHU aKTyanun3aLmm Bb3 OCHOBA Ha KOHTEKCTA.
Summary in English:

A system for the dynamic generation of cultural routes is presented. It uses intelligent agents
and ontologies to create personalized real and virtual routes based on user interests,
preferences, and contextual factors. Cultural objects are represented according to the CCO
(Cataloguing Cultural Objects) standard, with ambient networks modeling physical
characteristics like location and accessibility. The architecture includes a back-end for route
generation and a front-end for user interaction. Modules such as the Questioner Generation
Assistant (QGA), Knowledge Generation Assistant (KGA), and Calculus of Context-aware
Ambients Assistant (CCAA) dynamically generate optimized routes. The system supports
physical, virtual, and mixed routes, with ambient networks enabling hierarchical modeling

and dynamic updates based on context.

8. Valkanov, V., Petrov, M., Rusev, D., Radeva, I.. Modelling Distributed Fault-Tolerant
High Availability Storage Cluster Based on Block-Chain Concepts for Tracking Scientific-

Research Progress. Proc. of the 10-th International Conference on Intelligent Systems
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Pe3tome Ha 6bArapcKku esmk:

MpeacraBeHa e cMcTema 3a pasnpeneneHo CbXxpaHeHue, yCTOMYMBA Ha rPeLLKn, peannsmpaHa
C M3Mnon3BaHe Ha MHPPACTPYKTypa Ha MHCTUTYTA 3a pacTUTENHU TeHeTUYHU pecypcu K.
Mankos” B CapgoBo, bbarapua. CuctemaTa MHTerpMpa KoHuenuuu 3a O/10KYenH, 3a Ada
Cb34aZe KAbCTEp C BMCOKA AOCTbMHOCT 3a NpocnegdABaHe Ha HanpeabKa Ha Hay4dHuTe
nscneaBaHua. Ta ocurypaBa HEM3IMEHHOCT Ha JAaHHUTEe, AeUeHTpanmM3auma U CUTypHO
CbXpaHeHMe 4ype3 KpUNTOrpadckM MexaHU3IMM U pasnpeneneHu Bb3AM, KaTo pellasa
npobsemu Kato 3aryba Ha AaHHMW, INNCA HA NPO3PAYHOCT N HeedEKTMBHO NpocieanBaHe Ha
Hay4yHou3cneaoBaTeNCcKaTa AeMHOCT. ApXMTeKTypaTa BK/AOYBA MNPOTOTUN, OCHOBAH Ha
610Kk4eiH, GenBankChain, KOWTO opraHu3Mpa U CUHXPOHU3NPA U3C/IeA0BATENCKUTE AAHHU
BbB BUPTYaZIHU U PU3NYECKM Bb3NM B PAaMKUTE Ha MHCTUTYTa. Tasm cuctema nogobpssa
LeNocTTa M A[OCTbMNHOCTTa Ha HayyHUTE [AaHHW, KaTo CbleBPEMEHHO M03B0/sBa
aKTyanMsauMmM B peasHO Bpeme W NpeaoTBpaTaBa HEOTOpM3MPaHW moandUKaumu.
MpunoxeHunATa BKAOYBAT yNpaBAeHNe Ha AaHHM OT FTeHETUYHWN U3CNeABaHMA Ha PacTeHUA U

APYTY HayYHU MHOOPMALLMOHHWN pecypcu.
Summary in English:

A system for distributed fault-tolerant storage is presented, implemented using infrastructure
from the Institute for Plant Genetic Resources “K. Malkov” in Sadovo, Bulgaria. The system
integrates blockchain concepts to create a high-availability cluster for tracking scientific
research progress. It ensures data immutability, decentralization, and secure storage through
cryptographic mechanisms and distributed nodes, addressing issues like data loss, lack of
transparency, and inefficient tracking of research activities. The architecture includes a
blockchain-based prototype, GenBankChain, which organizes and synchronizes research data
across virtual and physical nodes within the institute. This system enhances the integrity and

accessibility of scientific data while enabling real-time updates and preventing unauthorized

10
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modifications. Applications include securely managing plant genetic research data and other

scientific information resources.

9. llieva, G, Yankova, T., Radeva, ., Popcheyv, I. Blockchain Software Selection as a Fuzzy
Multi-Criteria Problem. Computers, 10, 10, MDPI, 2021, ISSN:2073-431X,
DOI:10.3390/computers10100120, 1-24. SIR (Scopus):0.557, Q2 (Scopus)
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Pe3tome Ha 6bArapcku esmk:

Mpeactasa ce mofden 3a M3bop Ha b60KYeNH codTyep KaTo 3afaya C MHOFO KpuTepun B
yCNnoBMA Ha pasmuTocT. MoaensT ce NpoBepaBa Ype3 NPUMeEp 3a KaacupaHe Ha 610K4YelH
CUCTEMMUN, KAaTO OLLEHKMUTE HA CPaBHABAHUTE aNTepPHATUBM ce nsuuncaasat no metoga MARCOS.
HapegHOCTTa Ha moAena e AOKas3aHa Ypes aHa/IM3 Ha YyBCTBUTENIHOCTTA, MPWU KOMTO ca
cpaBHeHM pgBa mogena MARCOS ¢ pas/MYHO MHOMECTBO OT TErI0BHU KoepULMEHTH.
Pasrnexpaar ce 6nokyeinH nnatpopmm Corda, Ethereum, Hyperledger Fabric, NEO u Ripple u
Cce aHaNM3MpPaT XapaKTePUCTUKM KaTo ynpasaeHue, onnucaHne Ha nnatdopmarta, pexkMm Ha
paboTa, KOHCEHCYCEH anropuTbm, KPUNTOBaNyTa U UHTENUreHTHU Aorosopu. Moaenst e
peann3npaH B LECT CTbMNKKU: NPOyYBaHe Ha HyXAuTe OT 610KYelnH codTyep, paspaboTeaHe Ha
cneundmKauna Ha M3NCKBAHMATA, U3MPaXKL4AHE HA CUCTEMA C MHOTO KPUTEPUM 3a OLLEHKA,
BbBEXAAHE HA MaTPULLA 33 PeLLEeHNE U U3YMUCNABAHE HA TEMNIOBHU KoePULMEHTH, B3EMAHE Ha

peweHne ¢ MHOXeCTBO KpUTeEpPUN, aHan3 Ha PE3YNTATUTE.

Summary in English:

A conceptual model for blockchain software selection as a multi-criteria problem under
uncertainty is presented. The model is verified by an example ranking of blockchain systems,
and the scores of the alternatives compared are computed using the MARCOS method. The
reliability of the model is demonstrated by a sensitivity analysis comparing two MARCQOS
models with different sets of weight coefficients. The blockchain platforms Corda, Ethereum,
Hyperledger Fabric, NEO and Ripple are considered and features such as governance,

platform description, operating mode, consensus algorithm, cryptocurrency and smart
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contracts are analysed. The model is implemented in six steps: researching blockchain
software needs, developing a requirements specification, building a multi-criteria evaluation
system, introducing a decision matrix and calculating weights, making a multi-criteria decision

and analysing the results.

10. Krasteva, |., Glushkova, T., Stoyanova-Doycheva, A., Moraliyska, N., Doukovska, L.,
Radeva, I. Blockchain Based Approach to Supply Chain Modeling in a Smart Farming
System. Proceedings of the 7th IEEE International Conference on Big Data, Knowledge
and Control Systems Engineering - BAKCSE'21, October 2021, Sofia, Bulgaria, IEEE
Xplore, 2021. ISBN:978-1-6654-1042-7, DOI:10.1109/BdKCSE53180.2021.9627309,
28-29 (Scopus)

https://ieeexplore.ieee.org/document/9627309

Pe3tome Ha 6bArapcKku esumk:

MpeactaBeH e moaen 3a ynpasBlAeHWe Ha Bepurata Ha [AOCTaBKU B WHTE/IUTEHTHOTO
3emefenine, KOMTO ce OCHOBaBa Ha 6n0K4yelH TexHonorma. MopgensT e paspaboteH no
HaumoHanHata HaydyHa nporpama "MHTenureHTHO pacTteHMeBbacTBo" m obeguHasa bl
leHbaHK, depmepu-KypaTopu M NPOM3BOAUTENMN, MPOU3BOAUTENN HA XPaHU, TbProsBCKa
MpeXKa OT MarasmHu, TOTMCTUYHM U TPAHCMOPTHM KOMNAHUU, GMHAHCOBU M 3aCTPAXOBATENHM
WHCTUTYUMK,  OUCTPUOYTOPWU, AbPXKABHM  PEryNaTOPHM  OpraHW.  YyacTHMUmMTe ca
CTPYKTYPUPAHW B OTAE/IHW KaHa/iM, KOUTO W3MON3BAT WHTENUFEHTHW [0roBopu 3a
aBTOMATM3aLMA Ha TPAH3aKLMUTE M 3aLLMTa Ha AaHHUTEe. MoaenbT ocurypaBa Bpb3Ka MeXay
YYaCTHUUMTE B EKCMEPUMEHTA/IHA MPEXKa M Cb3aaBa YCA0BMA 33 CUTYPHO M MPO3PAYHO

B3aMMOAENCTBUE MeXKAY TAX Ype3 B610KYeNnH TeEXHONOrnATA.
Summary in English:

A model for supply chain management in smart agriculture based on blockchain technology
is presented. The model has been developed within the National Science Programme on
Smart Crop Production and brings together BG Genbank, farmer-curators and producers, food

manufacturers, a commercial network of shops, logistics and transport companies, financial
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and insurance institutions, distributors, government regulators. The participants are
structured into separate channels that use smart contracts to automate transactions and
protect data. The model provides a connection between participants in an experimental
network, creating the conditions for secure and transparent interaction between them

through blockchain technology.

11. Popchev, l., Radeva, l., Velichkova, V.. Blockchains in Enterprise Global Risk
Management. Proceedings of International IEEE Conference Automatics and
Informatics - ICAI'21, 30 September-2 October 2021, Varna, Bulgaria, IEEE Xplore,
2021, DOI:10.1109/ICAI52893.2021.9639500, 282-287 (Scopus)

https://ieeexplore.ieee.org/document/9639500

Pe3tome Ha 6bArapcKku esuk:

MpeacraBeHa e pamKa 3a rnobanHo ynpasneHne Ha pucka B npegnpuatneto (EGRM), Koato
BKAtOUYBA B0OKYENH TEXHONIOMMA 33 apecrMpaHe Ha puckoseTe, cBbp3aHn ¢ MHayctpusa 4.0.
PamkaTta 3a EGRM paswupasa TpaguLUMOHHOTO ynpasB/AeHMe Ha pUCKa B NpeanpuATUeTo
(ERM), KaTo WHTerpvpa acrnekTU Ha PUCKa, CBbP3aHM C PA3PyLUUTENHU TEXHONOFMWU KaTo
610K4YelH, KaTo HabnAra Ha afganTMBHOCTTA, robanHMA 06xBaT U NOCTOAHHUA MOHUTOPUHT
Ha puUCKa. B nscneaBaHeTo ce M3M0/3Ba KBA3MMHOTOKPUTEPUANHMAT anroputbm SIGMA 3a
OLLEHKa M KnacupaHe Ha enemeHTUTe Ha EGRM - MepapxnyHu HMBA, NOJUTUKK, AENCTBUA U
afanTUBHA OpMEHTauMA KbM pPUCKA - Bb3 OCHOBA Ha TONEPAHTHOCTTA KbM pUCKa.
CneuudunyHuTe 3a 6GN0KYENH PUCKOBE, BKIOUYMUTENIHO MallabupyemocTt, KubepcurypHocT u
perynaTtopHO CbOTBETCTBME, Ca OueHeHW B pamkute Ha EGRM. Pesyntatute nogdveprasar
noTeHuMana Ha pamKaTa KaTO MHCTPYMEHT 32 B3emMaHe Ha peleHuA 3a pasnpenensHe Ha
PUCKOBW pecypcu, npeanarakv npepBapuTeiHU HAaCOKM 3a OpraHM3auuuTe, BHeAPABaALLM
610KYEeNH TexHoNormu. NMPUNOKEHMETO HA pPamKaTa e AEeMOHCTPUPAHO B UHTENIUTEHTHOTO
3emegenne, KaTo ce UatcTpupa cnocobHocTTa 1 Aa 6anaHcMpa MHOBALUKUTE C YNPaABAEHUETO
Ha pucka. MHTerpmpaHeTo Ha 6/10K4YelH MoBMLWaBa MNPO3PAYHOCTTA, NPOCAEAUMOCTTa U
YCTOMYMBOCTTA, KOETO MpeBpblia pamkata EGRM B LEHEH MHCTPYMEHT 3a opraHmMsauuuTe,

KOWUTO Ce€ OPUEHTUPAT B CIOKHOCTTA Ha CbBPEMEHHUTE PUCKOBMU nemnsaxu.
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Summary in English:

A framework for enterprise global risk management (EGRM) is presented, incorporating
blockchain technology to address risks associated with Industry 4.0. The EGRM framework
extends traditional enterprise risk management (ERM) by integrating new dimensions of risk
related to disruptive technologies such as blockchain, emphasizing adaptability, global scope,
and permanent risk monitoring. The study employs the SIGMA quasi-multicriteria algorithm
to evaluate and rank EGRM elements—hierarchical levels, policies, actions, and adaptive risk
orientation—based on risk tolerance. Blockchain-specific risks, including scalability,
cybersecurity, and regulatory compliance, are assessed within the EGRM framework. The
results highlight the framework's potential as a decision-making tool for risk resource
allocation, offering ex-ante guidelines for organizations deploying blockchain technologies.
The framework's application is demonstrated in smart agriculture, illustrating its ability to
balance innovation with risk management. The integration of blockchain enhances
transparency, traceability, and resilience, making the EGRM framework a valuable tool for

organizations navigating the complexities of modern risk landscapes.

12. Popchey, |., Radeva, I., Velichkova, V. The impact of blockchain on internal audit.
Proceedings of International IEEE Conference Big Data, Knowledge and Control
Systems Engineering — BAKCSE'2021, Sofia, Bulgaria, October 28-29, 2021, IEEE Xplore,
2021, ISBN:978-1-6654-1042-7, DOI:10.1109/BdKCSE53180.2021.9627276, 1-8.

(Scopus)

https://ieeexplore.ieee.org/document/9627276

Pe3tome Ha 6bArapcku esuk:

MpeacTaBeHa e paMKa 3a NAaHMpaHe Ha BbTPELWHMA OAUT C aKLLEHT BbpXYy BHEAPABAHETO Ha
6N0KYEH TEexXHONOorMATa B OpraHM3auMuTe, MNO-CNeuMasHo B MNPOU3BOACTBOTO Ha
WHTEIMTEHTHU KyATypu. PamkaTa o4yepTaBa eTanute, MpoueaypuUTe U eNeMEHTUTE,
HeobxoAMMM 33 MPOLECUMTE Ha BbTPEWeH OAMT, KaTo pasr/iexna Bb3aeicTBMeTO Ha
6N10KYEeNH BbpXYy BbTpewHus oaut (BO) m BbTpewHUa KoHTpon (BK). AHanusmpaHu ca

OCHOBHUTE efleMeHTU Ha b6/ioKYelH TexHonoruata, npuHumMnute Ha OB u WUC, KakTo u
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CBbP3aHUTE C TAX PUCKOBE U NpeamsBuKaTencrTsa. OcHoBHUTe 061acTn Ha GOKyC BKAOYBAT
YyoBeLlWKNTe, GUMHAHCOBUTE U TEXHUYECKUTE pPecypcu, MUAEHTUPULMPAHETO Ha pPUCKa,
npoueayputTe 3a KOHTPON Ha ONOKYEMH W ynpaBneHMEeTO Ha puUCKa. KoHKpeTHuTe
cbobparkeHuna BKAOYBAT BaMANPAHETO Ha 6/10KYeNH TpaHcakumuuTe, PyHKLUMOHANIHOCTTA Ha
WHTE/INTEHTHUTE AOrOBOPM M CUTYPHOCTTA Ha KpunTorpadckmuTe eneMeHTu. B npeanoxeHata
paMKa ce HabnAra Ha HaMaNABaHETO HA PUCKa Ype3 BHMMATENHO NAaHnpaHe, HabatogeHne u
HEenpeKbCcHaTo ajanTupaHe Kbm crneundunyHutTe 3a b6aoKYenH puckose. lpepoctaBeH e
npuMep 3a NAaH 3a U3NbJHEHWE HA BbTPELIEH OAUT, B KOWTO ce NMoAvepTaBaT CTbMKM KaTo
OLEeHKa Ha pWCKa, TecTBaHe Ha CbOTBETCTBMETO W MNPOBEPKM Ha pasaeNeHUeTo Ha
3a4b/KeHuATa. poyyYyBaHETO NpPaBWU 3aK/NOYEHWUETO, Ye WHTEerpupaHeTo Ha 610KYyelH
noBMLIaBa NPO3PaYHOCTTa, CUTYPHOCTTA Ha AAHHUTE K onepaTuBHaTa ePEKTUBHOCT, KOETO ro
NpaBu LEHeH WHCTPYMeHT 3a nogobpsiBaHe Ha MNpPaKTUKWUTE 3a BbTPEleH OAWUT, KaTo

cbuieBpemMeHHO Ce CnpaBAa C YHUKANTHUTE Npean3BUKATENCTBA HA Ta3n TEXHO/TIOTUA.

Summary in English:

A framework for internal audit planning is presented, focusing on the adoption of blockchain
technology in organizations, particularly in smart crop production. The framework outlines
the stages, procedures, and elements necessary for internal audit processes, addressing the
impacts of blockchain on internal audit (IA) and internal control (IC). There are analysed the
basic elements of blockchain technology, the principles of IA and IC, and the associated risks
and challenges. Key focus areas include human, financial, and technical resources, risk
identification, blockchain control procedures, and risk management. Specific considerations
include the validation of blockchain transactions, smart contract functionality, and the
security of cryptographic elements. The proposed framework emphasizes risk mitigation
through careful planning, monitoring, and continuous adaptation to blockchain-specific risks.
An example of an internal audit execution plan is provided, highlighting steps such as risk
assessment, compliance testing, and segregation of duties checks. The study concludes that
the integration of blockchain enhances transparency, data security, and operational
efficiency, making it a valuable tool for improving internal audit practices while addressing

the unique challenges of this technology.
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13. Popchey, I., Radeva, I., Nikolova, I. Aspects of the evolution from risk management to
enterprise global risk management. Engineering sciences, LVII, 1, Prof. Marin Drinov
Academic Publishing House, 2021, ISSN:1312-5702 (Print), ISSN:2603-3542 (Online),
DOI:10.7546/EngSci LVII1.21.01.02, 16-30.

http://eprints.nbu.bg/id/eprint/4350/1/Popchev, Radeva, Nikolova Aspects of the Evolution from

Risk Management to Enterprise Global Risk Management.pdf

Pe3tome Ha 6BArapcKu esuk:

MpeactaBeHa e eBOMOUMATA Ha NoAxoAuTe 3a ynpaBneHWe Ha PUCKA B KOHTEKCTa Ha
Nuayctpma 4.0. Len e ga ce aHaAM3MpaT OCHOBHUTE e€Tanu OT ynpas/ieHne Ha pucka (RM),
ynpaBneHne Ha pucka Ha npeanpuatmeto (ERM) M MHTErpMpaHoTo ynpasiaeHWe Ha puUCKa
(EIRM), 1 fla ce NpeANioXM KOHLENLMA 3a IN06aNHO ynpaBaeHWe Ha PUCKA Ha NpeanpuaTUeTo
(EGRM). EGRM BK/toUBa aHa/IN3 Ha CbLLECTBYBALLUTE CTaHAAPTN U PaMKM 3a yrnpas/ieHne Ha
pucka (ISO, FERMA, NIST 1 ap.), KakTo 1 puckoBeTe, cBbp3aHu c UHaycTpma 4.0 U U3KYCTBEHUS
UHTeNnekT B KnbepodusnuHmte cuctemun. EGRM pasrnexkga opraHnsauMOHHO-MepapxmnyHaTta
CTPYKTYpa Ha NpeanpuATUETO KaTo CNOXHa, U TpeTupa NOANTUKATA 33 YNpaBaeHUe Ha pUCKa
KaTo rnobanHa, u Bb3npuema AenCcTBUATA KAaTO MOCTOAHHWU C afanTMBHA OPMEHTALMA KbM

puUCKoBeTe.
Summary in English:

The evolution of risk management approaches in the context of Industry 4.0 is presented. The
aim is to analyse the main stages of risk management (RM), enterprise risk management
(ERM) and integrated risk management (EIRM), and to propose a concept of global enterprise
risk management (EGRM). EGRM includes an analysis of existing risk management standards
and frameworks (ISO, FERMA, NIST, etc.), as well as risks associated with Industry 4.0 and
artificial intelligence in cyber-physical systems. EGRM considers the organisational and
hierarchical structure of the company as complex, the risk management policy as global, the

actions as permanent and has an adaptive risk orientation.

14. Stoyanova-Doycheva, A., Ivanova, V., Doukovska, L., Tabakova-Komsalova, V., Radeva,

I., Danailova, S. Architecture of a Knowledge Base in Smart Crop Production.
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Proceedings of the IEEE International Conference Automatics and Informatics —
ICAI'21, 30 September-2 October 2021, Varna, Bulgaria, |IEEE Xplore, 2021,
DOI:10.1109/1CAI52893.2021.9639874, 305-309. (Scopus)

https://ieeexplore.ieee.org/document/9639874

Pe3tome Ha 6bArapcKku esmk:

MpencrtaBeHa e apxuTeKTypa Ha 6asa OT 3HaAHMA 33 WMHTENUrEeHTHO PacTEHWEBBLACTBO.
ApxuTeKkTypaTa € TPUCIOMHA: OHTONOTMYEH C/OM 33 NpPeAcTaBAHE Ha OCHOBHWUTE 3HAHMA B
obnactTa, 6a3a OT AaHHM 3a cbbMpaHe Ha AMHAMWYHU OAHHM OT Pas3IUYHU U3MEepPBaHUA Ha
baKTopW, BAMAELIM HA PACTEHMUATA, U MPUIONKEH CNON C UHTENUTEHTHU KOMMOHEHTWU 3a
BPb3Ka MeXKAy ABaTa cof 3HaHWsA. Llenta Ha apxuTeKTypaTa e Aa aBToMaTM3Mpa npoleca Ha
oTrnexaaHe Ha 3emenenCcKn KyNTypu, KaTo ce cbbupat v aHanmnsmpa gaHHU OT pasnmyHm loT
YCTPOMCTBA U APYrn M3ToYHMUUN. Ba3aTa OT 3HaHMA e CTPYKTypUpaHa Taka, Ye Aa nognomara
3eMefle/ICKUTe NPOU3BOAUTENM B B3EMAHETO Ha pelleHUs Ypes3 JIMYHU acUCTEHTU, KOUTO
MHPOPMMPAT 33 HACTBMNBAHETO Ha BA)KHM CbOUTMA B Pa3BUTMETO Ha pPaACTeHMATA U

CbOTBETHUTE 33434M 33 U3NDBHEHME.
Summary in English:

A knowledge base architecture for smart crop production is presented. The architecture
consists of three layers: an ontology layer to represent the basic knowledge in the field, a
database to collect dynamic data from different measurements of factors affecting plants,
and an application layer with intelligent components to link the two knowledge layers. The
goal of the architecture is to automate the process of growing crops by collecting and
analysing data from various loT devices and other sources. The knowledge base is structured
to support the farmer's decision making through personal assistants that inform about the
occurrence of important events in plant development and the corresponding tasks to be

performed.

15. Popchey, |., Doukovska, L., Radeva, I. A Framework of Blockchain IPFS-based Platform

for Smart Crop Production. Proceedings of the IEEE International Conference
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Automatics and Informatics — ICAI'22, 6-8 October 2022, Varna, Bulgaria, IEEE Xplore,
IEEE  Catalog Number  CFP22X63-ART, 2022, ISBN:978-1-6654-7625-6,
DOI:10.1109/ICAI55857.2022.9960070, 265-270. (Scopus)

https://ieeexplore.ieee.org/document/9960070

Pe3tome Ha 6bArapcKku esmk:

MpencrtaBeHa e pamKa 3a nnatoopma, 6asuvpaHa Ha 6nokyenH/IPFS, 33 WHTENUreHTHO
NPOM3BOACTBO Ha KynTypu. MnatdopmaTta, HapedeHa SCPDx (Smart Crop Production Data
Exchange), ynecHaBa curypHua n AeLeHTpannsnpaH obMeH Ha JaHHU MeXay y4acTHULUMTE B
061acTTa Ha MHTENIUreHTHOTO 3emeaenue. Pamkata nHTerpmpa vyactHa 610Kk4enH, 6asmnpaHa
Ha €0s.i0, M YacTHa mpeXKa Ha MexaynnaHeTHaTa ¢ainosa cuctema (IPFS) 3a ynpasneHue u
cnogensHe Ha ronemu Habopu OT HayyHu gaHHWU. UHdpacTpykTypaTa SCPDx BKAlO4YBa
610KYEeMH 3a CbXpaHEHWE Ha MeTafiaHHM M PerucTpuMpaHe Ha TpaH3akuuu, IPFS 3a
CbXpaHeHMe Ha ronemu ¢pamnose ¢ AaHHU U NPUNONKEHUA 33 YNPaBieHWE U yrpaBieHMe Ha
¢dannose. UIHTENUTEHTHUAT JOrOBOP NO3BO/IABA CUTYPHM ONepauunm No KauyBaHe U U3TernsaHe
Ha ¢annoBe, KaTo OcCUrypABa KOHTPO/A Ha AocTbna WM npocneaumoct. lNnatdopmara
Nno3BO/IABA Ha NOTpebuTenuTe Aa CNoLeNAT AaHHU NO CUTYPEH HAYMH, KaTo CbLLEBPEMEHHO
noAAbp}KaT NPO3PAYHOCT M LUANOCTHOCT Ypes geLeHTpannsmpaHm texHonormn. Nnaatopmara
ce pasrpblia Ha BUPTYaAHW MaLLMHK, XOCTBaLWmM 610K4YeliH 1 IPFS Bb3aun, 1 ce noaabpka oT
aBTOMATU3UPaAHM MHCTaNALMOHHK ckpunToBe. PamKkata SCPDx nogobpsasa CbTpyAHNYECTBOTO
MeXay n3cnefoBaTeInTe U 3aMHTePecoBaHUTE CTPAHW B 061aCTTa HA CENICKOTO CTOMAHCTBO,
KaTo nopobpsasa ynpaBNeHWETO Ha AaHHWUTE B WMHTE/IMMEHTHOTO PACTEHMEBBACTBO 4pes

CUTYPHU U eDEKTUBHU AEUEeHTPANN3NPAHU TEXHONOTUN.
Summary in English:

A framework for a blockchain/IPFS-based platform for smart crop production is presented.
The platform, named SCPDx (Smart Crop Production Data Exchange), facilitates secure and
decentralized data sharing among participants in the field of smart agriculture. The
framework integrates a private eos.io-based blockchain and a private Interplanetary File
System (IPFS) network to manage and share large scientific datasets. The SCPDx infrastructure

includes blockchain for metadata storage and transaction logging, IPFS for storing large data
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files, and applications for governance and file management. A smart contract enables secure
file upload and download operations, ensuring access control and traceability. The platform
allows users to securely share data while maintaining transparency and integrity through
decentralized technologies. The platform is deployed across virtual machines hosting
blockchain and IPFS nodes and is supported by automated installation scripts. The SCPDx
framework enhances collaboration among researchers and agricultural stakeholders,
improving data management in smart crop production through secure and efficient

decentralized technologies.

16. Popchev, I.,, Radeva, l., Velichkova, V. Auditing Blockchain Smart Contracts.
Proceedings of the International Conference Automatics and Informatics — ICAI’22, 6-
8 October 2022, Varna, Bulgaria, IEEE Xplore, IEEE Catalog Number CFP22X63-ART,
2022, ISBN:978-1-6654-7625-6, DOI:10.1109/ICAI55857.2022.9960058, 276-281.

(Scopus)

https://ieeexplore.ieee.org/document/9960058

Pe3tome Ha 6bArapcKku esumk:

MpeacraBeHa e pamKa 3a OAUT HA MHTENUTEHTHU 0roBopu € GOKYC BbPXY CUTYPHOCTTA U
aHanM3a Ha YA3BMMOCTMTE 33 NPUNOXKEHMA B nAatdopmu 3a cnogenAHe Ha AaHHWU U
nHbopmayma. OCHOBHUTE BbMNPOCK B CUTYPHOCTTA HA UHTEIUTEHTHUTE A0rOBOPU U B10KYEH
Ca CUCTEeMATM3MpPaHM B NMMUCAHE Ha Kog, TeCTBaHe 3a CUFYPHOCT M NPOHMKBAHE, TeCTBAHE Ha
ONOKYENH M CKAHMpPaAHEe Ha yA3BMMOCTU. MpeanoXKeH e nNnaH 3a OAWUT B NET CTbMKKU, KOMTO
BK/IIOYBA Cbr/1acyBaHe Ha cneymduKaummTe, pbyeH npernes Ha Koga, TeCTBaHe, aBTOMaTHUYEH
aHaNM3 Ha KoAa M reHepupaHe Ha AoKNaa. PamKkaTa e AeMOHCTpMpaHa Ypes npoyyBaHe Ha
CNy4yal Ha MHTE/IUTeHTeH A0rosop 3a obmeH Ha daiioBe Bbpxy naatdopma, OCHOBaHa Ha
EOSIO/IPFS. OaMTbT BKAKOYBA TECTOBE 3a MOBTOPHO BAM3aHE, LE/I0YUC/IEHO NpenbaBaHe u
NpoBepKa Ha paspeLlleHnnTa, KaTo ce Habnara Ha cMrypHocTTa n GyHKLMOHaNHocTTa. PamKaTa
nogyeptaBa 3Ha4yeHMETO Ha OAMTA HA WHTENUreHTHUTE [0roBopu 3a NOBMLWIABaHeE Ha

CUTYPHOCTTA U HAAEeXAHOCTTA Ha onepauunuunTe.

Summary in English:
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A framework for auditing blockchain smart contracts is presented, focusing on security and
vulnerability analysis for applications in data and information sharing platforms. Key issues in
smart contract (SC) and blockchain (BC) security are systematized into code writing, security
and penetration testing, blockchain testing, and vulnerability scanning. A five-step audit plan
is proposed, including agreement on specifications, manual code review, testing, automated
code analysis, and report generation. The framework is demonstrated through a case study
of a file exchange smart contract on an EOSIO/IPFS-based platform for data exchange. The
framework underscores the importance of SC auditing for enhancing operational security and

reliability.

17. Radeva, I., |. Popchev. Blockchain-Enabled Supply-Chain in Crop Production
Framework. Cybernetics and Information Technologies, 22, 1, Prof. Marin Drinov
Academic Publishing House, 2022, ISSN:1311-9702 (Print), 1314-4081 (Online),
DOI:10.2478/cait-2022-0010, 151-170. SIR (Scopus):0.272, Q2 (Scopus)

https://cit.iict.bas.bg/CIT-2022/CIT-2022-1.html

Pe3tome Ha 6bArapcKku esumk:

Mpeanara ce nogxoA 3a U3rpaxgaHe Ha MoAeN Ha Bepura 3a AOCTaBKWU 33 MHTENUTEHTHO
3emenenne, OCHOBAH Ha 6nOKYelH TexHonorus. MoaenbT MMa 33 Uen Aa YNecHu
npocneasBaHeTo Ha  Mpous3xod, MPOM3BOACTBO, cepTuduuMpaHe Ha  CeMeHa,
B3aMMOAENCTBUE C PEryNaTOPHUTE OpraHu, 10rMCTUKATa U GMHaHCoBM ycayru. MpeacraBeHa
e TpucnoliHa pedepeHTHa b6/10KYeNMH MHpPACTPYKTypa M Bepura 3a [OCTaBKM C MeT
NHPOPMALMOHHM KaHana, AeBeT Yy4yaCTHMKA M UHTE/NIUreHTHWU A[oroBopu. [oKasaHu ca
npMMepu 3a ynpaBieHWe Ha NOTPEeOUTENCKM aKayHTM, 0bWM OnucaHMA Ha OCHOBHUTE

d)YHKLI,MOHal'IHOCTM n M36paHVI 4acCTn OT KoA4a Ha MHTe/NInreHTeH A0rosop.

Summary in English:

A blockchain technology-based approach is proposed to build a supply chain model for smart
crop production. The model aims to facilitate provenance, production, seed certification and

interaction with regulators, logistics and financial services. A three-layer reference blockchain
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infrastructure and supply chain with five information channels, nine participants and smart
contracts is presented. Examples of user account management, general descriptions of basic

functionalities and selected parts of smart contract code are presented.

18. Radeva, I. Blockchains: Practical Approaches. Engineering Sciences, LIX, 1, Prof. Marin
Drinov Academic Publishing House, 2022, ISSN:1312-5702 (Print), ISSN:2603-3542
(Online), DOI:10.7546/EngSci.LIX.22.01.01, 3-23.

http://es.ims.bas.bg/Abstracts/A2022/a1/01-01. pdf

Pe3tome Ha 6'bll|'apCKM e3UuK:

N3cneaBat ce npakTUYECKUTE NoAX0AM 33 NPUAoKeHMe Ha 6N0KYEeH TEXHOOrnATa, ¢ GOKyC
BbPXY MHTENUTEHTHOTO 3emeaenne. OCHOBHATa Lien e Aa ce NpeAcTaBAT 06wy n cneundmyHm
aCMeKTU Ha NPUNOXKEHNETO Ha 610KYEH B CE/ICKOTO CTONAHCTBO, BKAKOYUTENIHO €1eMEHTU Ha
TexHonoruata, AebMHULNM, KOHLENUMN 33 ynpaBieHne Ha PUCKa U Bb3OeNCTBUETO BbPXY
BbTPELWHNA OaAUT U KoHTpon. [lpeanoxeH e moaen 3a Bepura 3a [AOCTaBKM B
PacTeHMEBBLACTBOTO, C NPUMEP 33 apXMTEKTypa U PYHKUMM HA MHTENUTeHTHU AOroBOpM.
O6cbkaaT ce M 6baeLm HACOKN HA U3cneABaHe, BKIOYMUTENHO aHa/IM3 HAa CbLUEeCTBYBaLLUTE

610KYEMH CTaHAAPTU U YCHbBBPLUEHCTBAHE HA MOAE/NNPAHETO Ha MpeXKaTa 3a LOCTaBKM.
Summary in English:

Practical approaches to the application of blockchain technology are explored, with a focus
on smart agriculture. The main objective is to present general and specific aspects of the
application of blockchain in agriculture, including elements of the technology, definitions, risk
management concepts and implications for internal audit and control. A model of a crop
production supply chain is proposed, with an example of smart contract architecture and
functionality. Future research directions are also discussed, including analysis of existing

blockchain standards and improvements in supply chain modelling.

19. Popcheyv, |., Doukovska, L., Radeva, I. A Prototype of Blockchain Distributed File

System Platform. Proceedings of the 11th IEEE International Conference on Intelligent
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Systems - 1S’22, 12-14 October 2022, Warsaw, Poland, IEEE Xplore, 2023, ISBN:978-1-
6654-5656-2, DOI:10.1109/1S57118.2022.10019715, 1-7. (Scopus)

https://ieeexplore.ieee.org/document/10019715

Pe3tome Ha 6bArapcKku esmk:

MpeactaBa ce npoToTun Ha nnatdopma 3a 06MeH Ha AaHHM, OCHOBaHAaTa Ha BAOKYENH U
pa3snpegeneHa ¢annoBa cuctema 3a UHTeNUreHTHo 3emegenue. lnatdopmata SCPDx,
nHTerpupa 61ok4eitH EOSIO u IPFS 3a 06meH Ha dainose, ynpassieHne Ha LndpoBM nNpasa u
aBTOMaTU3aUMA Ype3 MUHTENMIeHTHU p[0roBopu. OPYHKUMOHANHOCTUTE HA NpoTOoTUNa
BKNIOYBAT OMepaumm 3a KauBaHe/usTernaHe Ha ¢alinoBe, NPOTOKOA 3a MOHETU3auus,
ynpaBneHne Ha UuudpoBM nNpaBa 3a HAKOM ¢annosn ¢opmaty, TecTBaHe Ha
NPOU3BOAUTENIHOCTTA C Pa3IMYHK pa3mepun ¢ainnoBe, TeCTBaHE Ha AelUeHTpanv3MpaHus
peXMM Ha paboTa, oLeHKa Ha NPOU3BOANTENHOCTTA M U3MOA3BAHETO HA PECYPCU, U OTYUTAHE
Ha pgenHoctTa. [MpepctaBeHn ca  pesyntatm ot 800 TecToBM eKCNepuMeHTa 3a
NPOM3BOANTENHOCTTAa Ha OJIOKYEeNH W pasnpegeneHata ¢annoBa CUCTEMA MPENXKM,
BepudMKauma Ha PYHKUMOHANHOCTTA Ha MNPOTOTMNA M OLEHKAa Ha W3MN0A3BAaHETO Ha

pecypcuTe.
Summary in English:

A prototype of a blockchain-based data exchange platform and distributed file system for
smart crop production is presented. The platform SCPDx, integrates the EOSIO blockchain and
IPFS for file exchange, digital rights management and automation through smart contracts.
The functionalities of the prototype include file upload/download operations, monetisation
protocol, digital rights management for some file formats, performance testing with different
file sizes, decentralised mode testing, performance and resource usage evaluation, and
activity reporting. Results of 800 test experiments are presented for the performance of
blockchain and distributed file system networks, verification of prototype functionality, and

evaluation of resource utilisation.
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20. Popchey, I., Radeva, I., Dimitrova, M. Towards Blockchain Wallets Classification and
Implementation. Proceedings of the IEEE International Conference Automatics and
Informatics — ICAI’23, 5-7 October 2023, Varna, Bulgaria, |IEEE Xplore, 2023,
DOI:10.1109/1CAI58806.2023.10339101, Source code at GitHub.
https://doi.org/10.5281/zen0d0.14163641, 346-351. (Scopus)

https://ieeexplore.ieee.org/document/10339101

Pe3tome Ha 6bArapcku esmk:

CuctemaTtmMsmpaHmM ca OCHOBHM KOMMOHEHTM Ha GnoK4YelH nopTtdennnte: Kpuntorpadpckm
KntoyoBe, $Gain 3a CbxpaHeHWEe Ha KawuvoBeTe, Kpuntorpadcku xew QyHKLMU, Bpb3Ka C
ONOKYENH MperkaTa, apXxMBMpAHE W Bb3CTAHOBABAHE, CUTYPHOCT M NoTpebutencku
nHTepdeic. PaspaboteHa e uAnocTHa Knacudumkauma Ha 610K4YelH nopTtdennute no net
OCHOBHW KpUTepus: COBCTBEHOCT, CBbP3aHOCT/CbXpaHeHWe, TUM, NOALbPMKAHU AKTUBK U
XapaKTepPUCTUKM 3@ CUTYPHOCT. Ha 6a3aTa Ha Ta3un KnacudumKkaumua e npesoxKeHo paslmnpeHo
paboTHO onpeaeneHue 3a 6aokyeH noptdenn. MNpeacrtaBeHa e peannsaumnsa Ha 6J1O0KYENH
codTyepeH noptoeiin 6e3 noneumtencrtso (non-custodial) ¢ GuomeTpmnyHa nposepKa 3a
CaMO/IMYHOCT 3a nnathpopma 3a obmeH Ha paHHW. [lMopTdennbT noaabpKa OCHOBHM
GYHKLMOHANHOCTM 32 ynpaB/ieHWe Ha akKayHTU M paboTa C TOKEHW, KaKTO U TPU OCHOBHMU
NPUAOXKEHUA 3a TpaHCcdEpP Ha TOKEHU W aBTEHTUKALMA Npu obmeH Ha dalinose. MNokasaHu ca
npMmepu 3a U3NbJHEHME HA OCHOBHM OMepaLLMm U MPOBEPKA 3a FPELLKK, KaTo e NpeaoCcTaBeH

AOCTbN A0 MbAHUA NporpameH Kog B GitHub xpaHuauue.
Summary in English:

The key components of blockchain wallets are systematised: cryptographic keys, key storage
file, cryptographic hash functions, connectivity to the blockchain network, backup and
recovery, security and user interface. A comprehensive classification of blockchain wallets is
developed based on five main criteria: ownership, connectivity/storage, type, assets
supported and security features. Based on this classification, an extended working definition
of a blockchain wallet is proposed. An implementation of a desktop version of a non-custodial
software wallet with biometric identity verification for a smart agriculture data exchange

platform is presented. The wallet supports basic functionality for account management and
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token handling, as well as three main applications for token transfer and file exchange
authentication. The development is demonstrated through examples of performing basic
operations and checking for errors, and access to the full program code in a GitHub repository

is provided.

21. Popchey, |., Radeva, l., Doukovska, L., Dimitrova, M. A Web Application for Data
Exchange Blockchain Platform. Proceedings of the 8th IEEE International Conference
on Big Data, Knowledge and Control Systems Engineering - BAKCSE'23, 2—3 November
2023, Sofia, Bulgaria, IEEE Xplore, 2023, DOI:10.1109/BdKCSE59280.2023.10339770,
Source code at GitHub. https://doi.org/10.5281/zenodo.14163641, 1-7. (Scopus)

https://ieeexplore.ieee.org/document/10339770

Pe3tome Ha 6bArapcKku esuk:

Mpeactasa ce yeb npunoxeHwe Ha nnatdopmata SCPDx 3a obmeH Ha JaHHM B
WHTEITEHTHOTO 3emefenine, KOATO MHTerpuMpa 4YactHa mpexka Ha Antelope 610kuyeitH u
pa3snpegeneHa gannosa cucrema IPFS. OCHOBHM GYHKLUMOHANHOCTU BKAKOYBAT NPOBEPKA HA
CaMOJIMYHOCT 4pe3 6710KYeiH akayHT uam Anchor nopTdein, KauBaHe W U3TernAHe Ha
dannoBe ¢ KpuntorpadcKa 3alimTa M ynpaBneHUe Ha TOKeH BanaHcKM U TpaHcaKumu 4ypes

WUHTE/INTEHTHM A0roBOPU. APXUTEKTYpaTa Ha NPUNOXKEHNETO € C OTBOPEH KOA.
Summary in English:

A web application of the SCPDx platform for smart agriculture data exchange is presented,
integrating Antelope's private blockchain network and IPFS distributed file system. Key
functionalities include identity verification through a blockchain account or Anchor wallet,
uploading and downloading files with cryptographic protection, and managing token balances

and transactions through smart contracts. The application architecture is open source.

22. Popchey, I., Radeva, I., Doukovska, L. Oracles Integration in Blockchain Based Platform

for Smart Crop Production Data Exchange. Electronics, 12, 10, MDPI, Basel,
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Switzerland, 2023, ISSN:2079-9292, DOI:10.3390/electronics12102244, Source code
at GitHub. https://doi.org/10.5281/zen0do0.14163641, 1-20. SJR (Scopus):0.63, JCR-IF

(Web of Science):2.9, Q2 (Web of Science)

https://www.mdpi.com/2079-9292/12/10/2244

Pe3tome Ha 6bArapcKku esmk:

MpeactaBeHa e MHTerpauusa Ha 610K4YelrH opakyau B naatdopma 3a 06MeH Ha AaHHM 3a
WHTEeNUTeHTHO 3emegesnne. Pa3paboTeHun ca ABa CbpBbPHU cobTyepHU BIOKUEH OpaKyu.
MbpBMAT OpaKy/ e npeAHa3HayeH 3a M3BAMYAHE Ha AaHHW OT CEH30PHM MPEXKM B peasiHo
Bpeme, cTaTUcTMyecka o6paboTka Ha AHEBHM MOKa3aHMA U KauBaHE Ha UCTOPUYECKN AAHHMU.
BTopuAT opaKy/n MMa CUCTEMHU PYHKLUK — HabaoaeHne Ha Bb3nuTe B 6/10KYeiH MperkaTta u
OLEeHKa Ha M3MNon3BaHUTe pecypcu. MHTerpaumata e onmMcaHa Ha HUBO AM3aliH Ype3 paboTHU
NPOLLECU N Ha HMBO MMMNEMEHTALMA YPe3 KOHKPETHMU NPUMEPHU 38 UHTEIUTEHTHU A0r0BOPU
Ha C++, KOHOUTYpPaLMOHHM $anNoBE U B3aUMOLENCTBMA MeXAY KOMMNOHeHTUTe. [lageHn ca
pe3ynTaTtv oT paboTaTa Ha OpaKy/uTe 3a Nepuog OT 8 Mecela, BKAOYBALM CTAaTUCTMKA Ha
aBapuIHUTE NPEKbCBAHMA HA Mpe’KaTa M OLEeHKa Ha pa3xoguTe 3a RAM pecypcu npu KayBaHe

Ha UCTOPUYECKM JAHHWN OT CEH30pPM.
Summary in English:

An integration of blockchain oracles into a data exchange platform for smart agriculture is
presented. Two server-based software blockchain oracles are developed. The first oracle is
designed for real-time data processing of the sensor network, statistical processing of daily
readings and uploading of historical data. The second oracle has system functions -
monitoring the nodes in the blockchain network and evaluating the resources used. The
integration is described at the design level through workflows and at the implementation
level through concrete examples of C++ smart contracts, configuration files and interactions
between components. Performance results of the oracles over an 8-month period are
demonstrated, including statistics on network failures and an estimate of RAM resource costs

when uploading historical sensor data.
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23. Popchev, |, Radeva, |. Decentralised Application (dApp) Development and
Implementation. Cybernetics and Information Technologies, 24, 2, Prof. Marin Drinov
Academic Publishing House, 2024, ISSN:1311-9702, DOI:10.2478/cait-2024-0019,
Source code at GitHub. https://doi.org/10.5281/zenodo.14163641, 122-141. SIR

(Scopus):0.31, JCR-IF (Web of Science):1.2, Q2 (Web of Science)

https://cit.iict.bas.bg/CIT-2024/v-24-2/10341-Volume24 Issue 2-08 paper.pdf

Pe3tome Ha 6bArapcku esuk:

PaspaboTeH e mozen 3a geueHTpanusnpaHo npuioxkeHue (dApp) 3a obmeH Ha AgaHHU B
UHTEIUTEHTHOTO  3emedenve Bbpxy Antelope  6510Kk4enH/IPFS  nH@pacTpyKTypa.
CucTeMaTU3MpPaHK ca NeT OCHOBHM apXMTEKTYpHU mogena Ha dApps: paBHONpaBeH 4OCTbN
(peer-to-peer), KAMEHT-CbPBBbP C AeueHTpanu3uMpaH b6eKeHp, UW3BbHBEPUMKHA €
BbTPELHOBEPUKHO  ypexaaHe  (off-chain ¢ on-chain  ceTbameHT), xMbpuaHa
AeLeHTPaN3NPaHa apxXMTEKTYPA U HaMbAHO AeLeHTpPanmM3npaHa apxuTekTypa. NMpeanoxeHa
e npoueaypa 3a BHeApABaHe Ha AeLeHTPann3npaHoTo npuaoxeHue SCPDx, KOATO BKAKOYBA
AN3alH, CTPYKTYpa, GYHKLUMOHANHOCT U MMNAEMEHTALMNA HA HEOBXOAUMMUTE UHTEIUTEHTHU
Aorosopw. MNpeactaBeHn ca NPaKTUYECKMTE NOAXOAN NPU NMPOEKTUPAHETO U NPUIONKEHUETO

Ha dApp, KaKTO M aHa/IN3 Ha PA3/IUYHUTE APXUTEKTYPHU MOAENN.
Summary in English:

A decentralised application model (dApp) for the exchange of data in smart agriculture has
been developed on the Antelope blockchain/IPFS infrastructure. Five main architectural
models of dApps are systematised: peer-to-peer, client-server with decentralised backend,
off-chain with on-chain settlement, hybrid decentralised architecture and fully decentralised
architecture. An implementation procedure for the decentralised SCPDx application is
proposed, including design, structure, functionality and implementation of the required smart
contracts. Practical approaches to dApp design and deployment are presented, as well as an

analysis of different architectural models.

24. Popchey, |., Radeva, I. Framework for Evaluation of Authentication and Proof-of-Event

Mechanisms in Smart Contracts. Proceedings of the 12th IEEE International
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Conference on Intelligent Systems - 1S'24, 29-31 August 2024, Varna, Bulgaria, IEEE
Xplore, 2024, ISBN:979-8-3503-5098-2, ISSN:2832-4145,
DOI:10.1109/1S61756.2024.10705211, Source code at GitHub.
https://doi.org/10.5281/zen0d0.14163641, 1-10. (Scopus)

https://ieeexplore.ieee.org/document/10705211

Pe3tome Ha 6'bnrapcm4 e3UuK:

MNpeacTaBa ce NoaxoA 3a OUEHKA Ha MexXaHM3MM 33 yAoCToBepABaHe M A0Ka3aTencTBo 3a
CbOUTUA B MHTENIUTEHTHU OOrOBOPU, MHTErpupaHuM B nnatpopma 3a obmMeH Ha OaHHU B
WHTENUTeHTHOTO 3emefienine, KoATo M3nonssa b6sokvenH Antelope, 10T ycTpoiictea u IPFS,
KaTo NpeaocTaBa Bb3MOXKHOCTU 32 CUTYPHO yNpaBaeHMe Ha AaHHW. Ypes noaxoaa ce TecTsa
cnocobHocTTa Ha nnatdopmata ga obpaborBa ronemm obemu TpaH3aKUMKM M A3 3aNUCBa
CbbUTMA C TOYHOCT, BK/OYUTENIHO NPOBEpPKa Ha A[OCTbM, 4Ype3 posieBa cUCTEMa MU
pernctTpmpaHe Ha cbbuTnA c TOYHU BpemeBM MapKepu. TecToBeTe NOKa3BaT, ye nnatpopmaTa

€ YCTOMYMBA Ha HaTOBapBaHe U OCUTypsABa BUCOKA CTEMEH Ha CUTYPHOCT M NPOCAeAUMOCT.
Summary in English:

A framework is presented to evaluate authentication and event proofing mechanisms in
smart contracts integrated into a platform for smart crop production data exchange that
leverages the Antelope blockchain, loT devices, and IPFS to provide secure data management
capabilities. The framework presented tests the platform's ability to process large transaction
volumes and accurately record events, including access verification, through a role-based
system and event logging with accurate timestamps. The tests show that the platform is

resilient under load and provides a high level of security and traceability.

25. Radeva, |., Popchev, I., Dimitrova, M. Similarity Thresholds in Retrieval-Augmented
Generation. Proceedings of the 12th IEEE International Conference on Intelligent

Systems - 15’24, 29-31 August 2024, Varna, Bulgaria, IEEE Xplore, 2024, ISBN:979-8-
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3503-5098-2, ISSN:2832-4145, DOI:10.1109/1S61756.2024.10705214, Source code at
GitHub. https://doi.org/10.5281/zen0do0.141636282024, 1-7. (Scopus)

https://ieeexplore.ieee.org/document/10705214

Pe3tome Ha 6bArapcKku esmk:

MN3cnenBa ce BAMAHMETO Ha NParoBeTe Ha CXOACTBO BbPXY NPOU3BOAMUTENHOCTTA HA PA3INYHM
oTBOpeHM e3nKkosu mogenun (Mistral:7b, Llama2:7b n Orca2:7b) B KoHTeKcTa Ha Retrieval-
Augmented Generation (RAG). Llenta e aa ce onpegenat onTMMaaHUTE CTOMHOCTM Ha npara
Ha CXOACTBO, KOUTO Aa OCUTYpAT MaKCMManHa ePeKTUBHOCT Ha MoAenuTe npu 3agaum,
CBbP3aHM C U3B/AMYAHE HA peneBaHTHa MHOPMALMA U FTEeHepUpPaHe Ha CbAbpXKaHue. 3a
npoBeXxaaHe Ha n3cneaBaHeTo e n3non3eBaHo web-6a3snpaHoTo npuaoxkeHne PaSSER, KoeTo
€ pasLlWMpPeHOo C HOBU PYHKLUMOHANHOCTU 332 KOHPUTYPUpPaHE Ha NPOLLECUTE MO U3BJINYAHE Ha
nHoopmauyma. BoeeaeH e Composite Performance Score (CPS) - npeTerneHa oueHKa, KoaTo
KombuHupa aesetr NLP meTpuku, 3a onpeaensiHe Ha ONTMMAaAHWUTE MPAroBM CTOMHOCTW.
PesynTaTuTe NokassaT, Y€ ONTUMAIHMAT Npar Ha CXOACTBO Bapupa B 3aBMCUMOCT OT Moaena
— Mistral n Llama nocturat Bucoka npon3BoANTENHOCT NPU NO-HUCKM NparosBe Ha CXoACTBO
(0.55), pokaTo Orca noctura Haii-gobpu pesyntati npu ymepeH npar ot 0.65. MU3cnepBaHeTo
CbLLO TaKa noayepTaBa Ba*KHOCTTA Ha aganTaumaTa Ha NparoBeTe 3a Pas/InYHM MOAENN, KaTo

Ce OTYMTa TAXHATA aPXMTEKTYPaA U YyBCTBUTEIHOCT KbM KOHTEKCTA.
Summary in English:

The impact of similarity thresholds on the performance of different open language models
(Mistral:7b, Llama2:7b and Orca2:7b) is examined in the context of Retrieval-Augmented
Generation (RAG). The aim is to determine the optimal similarity thresholds that maximise
the performance of the models in relevant information retrieval and content generation
tasks. The study is conducted using the web-based application PaSSER, which has been
extended with new functionalities for the configuration of information retrieval processes.
The Composite Performance Score (CPS), a weighted score combining nine NLP metrics, was
introduced to determine the appropriate thresholds. The results show that the optimal
similarity threshold varies depending on the model - Mistral and Llama achieve high

performance at lower similarity thresholds (0.55), while Orca achieves the best results at a
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moderate threshold of 0.65. The study also highlights the importance of adjusting thresholds

for different models, taking into account their architecture and context sensitivity.

26. Radeva, I., Popchev, I., Doukovska, L., Dimitrova, M. Web Application for Retrieval-
Augmented Generation: Implementation and Testing. Electronics, 13, 7, MDPI, Basel,
Switzerland, 2024, 1ISSN:2079-9292, DOI:10.3390/electronics13071361, Source code
at GitHub. https://doi.org/10.5281/zen0d0.141636282024, 1-31. SIR (Scopus):0.64,

JCR-IF (Web of Science):2.9, Q2 (Web of Science)

https://www.mdpi.com/2079-9292/13/7/1361

Pe3tome Ha 6bArapcKku esumk:

PaspaboteHo e yeb npunoxkeHue PaSSER, npegHasHauyeHO 3a TeCcTBaHe Ha TEXHOMOMMM 3a
n3BAMYaHe U oboraTeHo reHepupaHe Ha UHbopmaumsa (RAG). MNMpuUnoxKeHMeTo e ¢ OTBOPEH
KoA. M3nonsBaHM ca Tpu rofemum esmkosm mogenu: Mistral:7b, Llama2:7b n Orca2:7b.
OueHKaTa Ha paboTaTa Ha moaenute ce m3BbpwBea no 13 craHgaptHu NLP meTpukm,
ocHoBaHM Ha METEOR, ROUGE, BLEU, perplexity, KOCMHYcOBO CXOACTBO, Kopenauusa Ha
MubpcbH M F1 oueHKa. ApXMTeKTypaTa Ha NPUIOXKEHNETO BKAtoYBa yeb mHTepdeic, APl 3a
KOMYHMKaUMA C mMmoaenuTe, BeKTOpHa 0asa OT JaHHM 33 CbXpaHeHMe Ha 3HaHuA. 3a
AOKYMEHTUpPAHe M NPOBEpKa Ha pe3ynTaTtuTe OT TeCTOBETE € M3MN0/13BaHa YacTHA BA0KYenH
mpexka Antelope, KoATo ocurypasa NPO3PaYHOCT U NPOCAEAMMOCT Ha NONTYYEHUTE pPe3yaTaTH.
MpunoxeHMeTo e TecTBaHO 3a 0061acTTa HA MHTENUTeHTHOTO 3emegesnine, C NomMoLTa Ha
cneunasHoO reHepupaHoO MHOMKecTBO OT gaHHu (data set), KoiTo BKAuYBa 446 BbNpoca U

oTroBopa.
Summary in English:

A web application PaSSER has been developed, designed for testing Retrieval-Augmented
Generation (RAG) technologies. The application is open source. Three large language models
were used: Mistral:7b, Llama2:7b, and Orca2:7b. The evaluation of the models' performance
is conducted using 13 standard NLP metrics based on METEOR, ROUGE, BLEU, perplexity,

cosine similarity, Pearson correlation, and F1 score. The application architecture includes a
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web interface, APl for communication with the models, and a vector database for knowledge
storage. A private Antelope blockchain network was used for documenting and verifying test
results, ensuring transparency and traceability of the obtained results. The application was
tested in the field of smart agriculture using a specially generated dataset that includes 446

questions and answers.

27. PapeBa, U. bnokyenH TexHonorMa — NpuUHUMNKU, Moaenun u npunoxkeHua. Fnasa ot
KonekTMsHa MoHorpadua: U3KycTBeH MHTeNeKT B 24.... KHura TpeTa. M3aatenctso Ha

BAH ,,Mpod. MapuH [puHos*, 2024, 500 — 788. ISBN:978-619-245-470-8

https://www.researchgate.net/publication/386376014 1ZKUSTVEN INTELEKT V 24 kniga

treta
Pe3tome Ha 6bArapcKku esuk:

MpeacTaBeH e UANOCTEH Npernes Ha 6/J10KYeH TEXHONOMUATA, KaTo ca onNncaHu nNoapobHo
HEWHUTE NPUHUMNKU, MOAENU U NpUNOXKeHUA. KNloYOBM enemeHTM KaTo 610KOBE, Bb3NU U
AeueHTpann3npaHa c4eToBOAHa KHUra ca 06ACHEeHN 3ae4HO C KpUNTOrpadCKM KOMMNOHEHTH
KaTo Ny6/IMYHM N YACTHWU KAko4oBe, UMdpoBM nognmcu u xew GyHKUMU. PasrnenaHo e Kak
pa3NINYHUTE BUA0BE BN0KYENH - Ny6NYEH, YacTeH, XMBPUAEH U KOHCOPLMYM - CE pa3/inyaBaT
MO CBOMTE apPXUTEKTYPU, MEeXaHU3MM 33 KOHCEHCYC W MNPAKTUYECKU MNPUNOMNKEHUA.
NHTeNUreHTHMUTE A0roBOPM Ce aHanM3MpaT No OTHOLWEHWME HA MHTEerpauusaTa, es3vuuTe 3a
nporpamupaHe, HEM3MEHHOCTTa, OAUTMPYEMOCTTA U ya3BMMOCTUTE. OBCHbXKAAT Ce acnekTuTe
Ha CMTYPHOCTTA, pery/iiaTopHUTe Npeam3BMKaTeNCTBa M MHOBaLMMTE B BNOKYENH MOAenuTe 1
onepaTtMBHATa CbBMECTMMOCT, KaTo ce noadyepraBa TPaHCHOPMALMOHHUAT MOTEHUMAN Ha

610KYENH B Pa3INYHN UHAYCTPUN.
Summary in English:

A comprehensive overview of blockchain technology is presented, detailing its principles,
models, and applications. Key elements such as blocks, nodes, and the decentralized ledger
are explained alongside cryptographic components like public and private keys, digital

signatures, and hash functions. It is examined how various blockchain types—public, private,
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hybrid, and consortium—differ in their architectures, consensus mechanisms, and practical
applications. Smart contracts are analysed in terms of integration, programming languages,
immutability, auditability, and vulnerabilities. Security aspects, regulatory challenges, and
innovations in blockchain models and interoperability are discussed, highlighting blockchain's

transformative potential across various industries.

28. PapeBa, W. bnokyenH TexHonormm B WHTENUrEHTHOTO 3emedenue. [naBa oOT
KoneKkTMBHa MoHorpadusa: U3KycTBeH MHTeNeKT B 24.... KHura yeTBbpTa. M3gaTtencrso

Ha BAH ,,Mpod. MapuH [puHos”, 2024, 300 — 419. ISBN:978-619-245-471-5

https://www.researchgate.net/publication/386375847 1ZKUSTVEN INTELEKT V 24 kniga

cetvrta
Pe3tome Ha 6bArapcKku esuk:

MNpepacraBeHa e nnatpopma SCPDx (Smart Crop Production Data eXchange), KoaTo uHTerpupa
yacteH 6siok4yenH Antelope ¢ MexaynnaHetHaTta ¢annosa cuctema (IPFS) mpexka, 3a aa
OCbLLECTBM 3ALLMTEHO W AeLeHTPanM3MpaHo ynpasneHMe M obmeH Ha JaHHKM. Ypes
npuaaraHe Ha 610KYEliH TEXHONOTUA 33 CbXPaHEHME HA MeTaaaHHM 1 IPFS 3a 06paboTKa Ha
ronemu pannose ¢ gaHHu, SCPDx ocurypsasa HEMPOMEHAEMOCT Ha AAHHUTE, NPO3PAYHOCT U
edeKTUBHO crnoaenaHe Ha MHbopmaums. ApxmutektypaTa Ha SCPDx ce cbCToM OT BAOKYElH
Bb3/IM 33 perncrpmpaHe Ha TpaH3aKUMM W ynpaBneHue Ha meTagaHHu, IPFS Bb3nm 3a
pasnpegeneHo CbxpaHeHue Ha dpannose M AeLeHTPann3npaHo npunoxeHue. MNaatdopmara
M3Mnon3Ba MHTEAUTEHTHM AOr0BOPM 32 aBTOMaTM3UpPaAHE Ha KPUTUYHM MPOLLeCU KAaTo KauBaHe
n nsternAaHe Ha gainnoBe, NpPoBepKa HA METaZaHHU, NPEXBbPASAHE HA TOKEHWU U yNpaBneHne
Ha pecypcu. MnatdopmaTa e pas3paboTeHa 3a NPUIOKEHUA B UHTEIMTEHTHOTO 3eMesenme,
BK/IOYUTENHO cepTUdUUMpPAHE HAa ceMeHa, MOHUTOPUHI Ha NMPOU3BOACTBOTO Ha KYATypu U

OCbLLECTBABAHE Ha NPOC/NeAAeMOCT MO LAfaTa BEpUra Ha A0CTaBKM.
Summary in English:

A platform SCPDx (Smart Crop Production Data eXchange), is presented. The platform

integrates a private Antelope blockchain with an Interplanetary File System (IPFS) network to
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enable secure and decentralized data management and exchange. By leveraging blockchain
technology for metadata storage and IPFS for handling large data files, SCPDx ensures data
immutability, transparency, and efficient data sharing. The SCPDx architecture consists of
blockchain nodes for transaction logging and metadata management, IPFS nodes for
distributed file storage, and a dApp. The platform uses smart contracts to automate critical
processes such as file uploads and downloads, metadata verification, token transfers, and
resource management. The platform is tailored for applications in smart agriculture, including
seed certification, monitoring crop production, and ensuring traceability throughout the

supply chain.
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