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IIpodecnonanno nanpasiaenue: 4.6. lupopmarruka 1 KOMIIOTBPHU HAYKH
EnuHcTBeH KaHAMAaT B KOHKypca e: ri. ac. 1-p Bemun CnacoB Kpanes,
karenpa HMudopmaruka, Ilpupomo-matematuuecku ¢akynret, IOrozanaaen
yHuBepcurer ,,Heodur Puncku®, rp. binaroesrpan

Kato unen Ha HAy4dHOTO KypH IO HACTOSIIIIUS KOHKYPC 3a 3a€MaHe Ha
akaJeMHYHaTa IBXKHOCT . JlomeHT (3amoBexy Nel460/30.08.2019 rox. 3a
yjeHOBeTe Ha Kyputo), cbriacHo 3PACPB, IlpaBuiHuka 3a HEroBOTO
npunaratne, [IpaBuiHuKa 3a pa3BUTHE Ha akajeMudHus chetaB Ha FO3Y . Heodur
Puickn” u pemenuero Ha HaydHOTO Xypu (ITpotokon Ne 1 ot 12.09.2019 r.),
npeacraBsiMm Hactosmara PELIEH3S.

Cinen mperiiexxjaaHe Ha MPeJICTaBEHUTE MO0 KOHKYpCa JTOKYMEHTH CMsITaM,
ye BCHYKH €Tamk OT IIpoIreaypara ca MNPEeMHUHAIM ChOOpa3sHO 3akoHA U
Boerpemnure npasuna Ha FO3Y. Cpmo Taka cuWTtam, Y€ KpPUTEPUUTE H
MOKa3aTeIMTe 3a OOSBSABaHE HA aKaJIeMUYHATA JIIBXHOCT ,,JIOIIeHT", onpeaesieHH
OoT YHHUBEPCUTETA, ca ChbOOPa3eHH, @ MUHUMATHUTE HAIIMOHATHU U3UCKBAHMUSI,
KpUTEPUUTE W TOKA3aTeJIMTE 3a TOTOBHOCTTA Ha KaHJWJaTa 3a 3aeMaHE Ha
JUTHKHOCTTA ca TOKPUTH.

1. JlanHu 32 KApUEPHOTO Pa3BUTHE HA KAHAUIATA
Benun CmacoB Kpanes e ponen Ha 22 mait 1976 rog.

3apppmiBa  TeXHUKYM TO MEXaHO-CJICKTpOTexHHMKa B rp. JlymHuna,
cnenuanHocT ,,Enextponuka“, mpes 1995 rog.


mailto:mkkolev@swu.bg

[Tpe3 1998 roauHa mocThNBa KaTO CTY/ICHT B Y HUBEPCUTETA 32 HALTMOHATIHO U
ceetoBHO cromanctBo (YHCC) B Codwus, cnenmanHoct Mudopmaruka. Ilpes
2003 ronuHa ce quIioMHupa karo 6akanasbp no Muapopmaruka.

Ot 2000 no 2003 ron. Benun Kpanes paboTu kato onepaTop B €1€KTPOHHO-
M3YUCIUTENICH EHTHP KbM ,,Enexrpopaznpenenenue Codus oomact EAL, knoH
Kroctenaun, paiion Jynuuna. Ot 2004 1o 2010 roa. paboTH KaTo aCUCTEHT, a OT
2010 roxm. mocera - KaTo TJIaBeH acHUCTEHT B kateapa MHdopmaTuka KbM
[Ipupono-marematuuecku dakynrer Ha KO3V, kbaero mpoBexaa JEKIUH,
CEMUHApHU M J1a0OpAaTOpPHM YIpaXKHEHUs, CBbP3aHU C pa3paboTBaHEe Ha
NPWIOKEHUS W YIpaBJICHHE Ha pa3IMuHU 0a3u OT JaHHU, KOMIIOTHPHU
uH()OPMaIIMOHHY cucTeMH, nporpamupane ¢ XML, KOMIOHEHTHO-OPUEHTUPAHU
copTyepHH TEXHOJOTUHU, TPOCKTUpaHE Ha WHOOPMALIMOHHU CHUCTEMH C
APXUTEKTYpa KIUEHT-CHPBBHP U JP.

I'nn. ac. Kpanes e ppkoBoami nmoseve ot 30 IUIMJIOMaHTa U € OUIT peLIeH3eHT Ha
noBede ot 30 AUTIOMHH paboTH.

N3noskeHOTO Moka3Ba Ooratusi mpenogaBaTeiacku onuT Ha Bemun Kpanes B
o0nacTTa Ha KOMIIIOTHPHUTE HAayKM M MPO(ECHOHATHOTO HANpaBIEHUE Ha
KOHKYpca.

Benun KpaneB yudacTBa akTMBHO B Hay4YHOM3CJIENOBATENICKa JEHHOCT. B
Hayasoto Ha 2004 rox. e 3aymclieH KaTo peJoBEeH JJOKTOpPaHT B KaTeapa
Nudopmatuka, a crnes Ha3HAYaBAaHETO MY 3a aCHUCTEHT Ipe3 ChIllaTa TOJUHA 10
2010 rox. e 3amo4yeH NOKTOpaHT B cbluara kareapa. Benun Kpanes 3amuraBa
YCHEIIHO JUCEpPTallMOHEH TPyl Ha Tema ,l3cinenBaHe W mOpoeKTUpaHE Ha
aBTOMAaTH3UPaHU CUCTEMH 3a paslipeiesieHue Ha pecypeu‘ ipe3 2010 ronuHa u e
yIIOCTOCH ¢ 00pa3oBaTelHaTa U HayyHaTa CcTereH JokTop o Mudpopmartuka.

JI-p KpaneB uneHnyBa B CI€JHUTE HAYYHU JIPYKECTBA:

- Cp103 Ha MatematunuTe B bearapus, ot 2006 roxa. gocera,
- Cpio3 Ha yuenute B boirapus — CYb npes nepuona 2013 — 2017 rox.;
- Mexnynaponna Aconmanus Ha Umkenepure (IAENG).

Or 2016 rom. pgocera € 4iIeH Ha PENAKUMOHHUTE KOJIETUM HAa TpPH
MEXIYHApOJIHU CTIHCAHUs B 00JacTTa Ha MH(popMaTUKaTa U HHOOPMAITMOHHHUTE
texnosiorun: International Journal of Advanced Computer Research (IJACR)
(pedepupano u wHACKCHpaHo B Scopus mpe3 2016 — 2018 rox.), International
Journal of Computer Science and Information Security (IJCSIS) u International
Journal of Computer Science & Information Technology (IJCSIT).

JI-p Benun KpasieB e B3en yuactue B 5 HayqHO-M3CII€I0BATEICKU IPOEKTA,
ot kouTo 2 ¢uHancupanu ot Pouxn ,,Hayunn m3cnensanus kbMm MOH u 3 kM



O3V, kaTo 4neH Ha Hay4yHH KOJIEKTMBH, KakTO M B 2 mnpoekra no OnepaTuBHa
nporpama ,,PazButue Ha YOBEHIKUTE PECypCU’, CBBP3aHU C Pa3BUTHETO Ha
€JIEKTPOHHUTE (OPMU HA AMCTAHIMOHHO OOYYEHHE U aKTyaJu3upaHe Ha
yuebHute nporpamu B FO3VY.

B npenonasarenckaTta, Hay4yHO-U3CIEA0BaTEICKaTa U aIMUHUCTPATUBHATA
cu nerHocT kbM Kateapa Mudopmatuka Ha [IM® na O3V n-p Benun Kpanes
MpOsABSIBA EHTYCHMA3bM, HMHHUIMATUBHOCT M OTFOBOPHOCT KBbM IIOCTABEHUTE
3aJ1ayu, KOHCTPYKTUBEH M TBOPUYECKH MOAXOJ MPH PEIIaBAaHETO Ha Bb3HUKBAILU
npo0JIeMH, TO3UTUBHO OTHOILLIEHUE KbM KOJIETUTE U CTYACHTHUTE.

2. OuneHka HA HAYYHATA NPOAYKIUS U AKTUBHOCT HA KaHIAWAaTa

3a ydacTHe B KOHKypca I'1. ac. A-p Kpasnes e npeicraBuil ClIeTHUTE HAy9IHH
pa3paboTku myonuKyBanu cien npuaoousane Ha OHC ,,JlokTop*:
- XaOWJIUTAIIMOHEH TPYA — MOHOTpadus, Ha KOSATO € CAMOCTOSITEIICH aBTOD;
- 14 cratum, oT kouTto 13 ca Ha aHTTTUHCKYU €3UK U €JIHa — Ha OBJITApCKHU €3UK; 8
OT CTaTHMMTE Ca B MEXIYHAPOJHH CIUCAHUs, peepHpaHd M WHACKCHPAHU B
Scopus nw/mmm Web of Science (Homepupanu ot A.1. 10 A.8. oT npeacraBeHus
CIUCHK ¢ MyOJMKaluu), 4 OT CTATUUTE Ca IbJIEH TEKCT Ha JOKJIaId B COOPHUIIM
oT MexayHapomaHu KoHpepeniuun (¢ momepa b.1., B.2., B.5. m B.6. or
HpPEACTaBEHUSI CITUCHK C MyOIMKAIIUN).

[Tpunoxen e npotokon (ITporoxon Nel/ 28.08.2019 r.) ot oOchxkaaHe Ha
MoHOrpaguunust Tpyn Ha A-p KpaneB oT kaTeApeHHs CHBET Ha KaTeapa
Nudopmatuka na FO3Y ,,Heodut Puncku®.

KannunarsT € eNMHCTBEH aBTOp Ha XaOWJIMTAIIMOHHUS TPYI U HAa JBE OT
NPEICTABEHUTE 33 yYaCTUE B KOHKYpCa CTaTUU MyOJUKAlUUTE U IIbPBU aBTOP B
oceM OT TsaX. To3u (hakT MOTBBpPKJaBa AKTUBHOTO MY YYacTHE€ B TAXHOTO
pa3paboTBaHe.

BbposT muthpanus Ha myOIWMKAIMUTE HAa KaHAWAATa, MPEIACTABEHU 32
ydqacTue B KOHKypca, € 12, BCHMUKMTE ca OT CTaTUM B HAyYHU H3JaHUS,
pedepupann ¥ WHIEKCHUPAHW B CBETOBHOM3BECTHUTE 0a3W JaHHM C HaydHa
unpopmarmst Web of Science u Scopus. OOmmsaT Opoidl nuTHpaHus Ha
myoIMKanuuTe Ha KanauaaTa cien npugoousane Ha OHC |, Jloktop™ e 17, 15 ot
KOUTO Ca B HAyYHU H37aHus, pedepupanu U HHICKCUPaHU B 6azute SCOPUS 1/mitH
Web of Science.

Hirsh-uagekcsT My € 3.



3. OneHka Ha HAYYHHTE U HA MPAKTHYECKUTE Pe3yJITATH M MPUHOCH HA
NpeAcTaBeHaTa 32 y4acTHe B KOHKYPCa TBOPYeCKAa POy KU M.

B mpencraBeHus 3a y4yacTHE B KOHKypca XaOWIMTAIMOHEH TPYId —
MoHOTpadus e u3NokeHa pazpadoreHa ot aA-p KpaneB TexHuka 3a KOMOMHUPAHO
npujaraHe Ha METOJAH 3a JIOKAJTHO ThPCEHE C €BONIOIMOHHU aJTOPUTMH, KOSTO
MOe Ja ObJie YCIEIIHO MpuiaraHa 3a peliaBaHe Ha pa3lIuyHd KOMOWHATOPHU
ONTUMHM3AIMOHHY 3a]1a4H.

[IppBa rnaBa e MOCBETEHAa HAa BBHBEACHHE B 00JAcCTTa Ha EBOJIOIMOHHUTE
anropuT™MH. BbBeIEHN ca OCHOBHUTE MOHATHS W HWJCH, HAlpaBeH € MoJapoOcH
0030p Ha ocHOBHUTE Oubiuorpadcku u3ToyHUIM. CreruaiHo BHUMAaHUE €
OTJICJICHO Ha TCHETHYHUTE U MUMETUYHHUTE alrOpuT™MH. [IpuBeIeHN ca OCHOBHU
NOHSITHSI U TIPOOJIEMH OT TCOpHUsATa Ha IrpaduTe, KAKTO U BH3MOXKHH MOJIXOIH 32
TAXHOTO pernraBaHe. [IpuBeacHM ca NMpUMEpH, WIFOCTPUPAITN HAKOW OCHOBHU
TIOHATHUSL ¥ METOJIM 3a pelaBaHe Ha 3ajauu. Oco0eHO BHUMaAHHE € OT/IETICHO Ha
M3BECTHATA ONTHMM3AIMOHHA 3ajladya 3a TBPrOBCKHUS ITbTHUK, TPU KOSTO
ThProOBEIIbT TPSIOBa Ja MOCETH KpacH OpOH MECTHOCTH MHUHABaWKH IO BEIHBK
npe3 BCsAKA OT TAX, TaKa Y€ M3MUHATHAT MBT a ObJe BH3MOXKHO Hal-KpaThK.
[Tocoueno e, 4e B nuTepaTypara ca NPEUIOKCHH KaKTO TOYHH aJTOPUTMH 3a
pelaBaHeTo Ha 3ajadaTa (T.e. TaKMBa, KOUTO HAMHUPAT Hal-T00POTO pelieHue),
Taka W MpUOJIMKEeHH (T.€. TAKMBa, KOUTO HAMHUPAT PEIICHUE, KOETO € OJIU3KO 110
ONTUMATHOTO), KOUTO Ca MPEANIOYUTAHN TIPH 3aJa4H C TOJIIM OpOil MECTHOCTH.
[lpuBeneH e mpumep, WIOCTPUpA] BB3MOXKHO pEIICHHEe Ha 3ajadarta
(popmynupaHa KaTo HAMHpaHEe HAa MUHUMAJICH XaMUJITOHOB IIUKBJ) C MTOMOIITA
Ha MAMETHUYCH aJTOPUTHM.

B®B BTOpa r71aBa ca npuBeeHN Pa3TUYHH AITOPUTMUYHHA METOIU 32 TOYHO U
MpUOTMKEHO pelllaBaHe Ha HSIKOW KJIacOBE KOMOWHATOPHH ONTHUMHU3AIMOHHU
3a/layd, B YAaCTHOCT Ha ONTHMHU3AIMOHHATA 3a/ladya 3a THPTrOBCKUA ITHTHHK.
Onucanu ca pyHKIUHUTE, U3MOJI3BAHU B T€3U AJITOPUTMH, KOUTO Ca pa3padOTeHU
OT aBTOpA MOJAOOPEHN BApUAHTU HA AIITOPUTMHUTE, TIPEICTABCHH B ITyOIMKAIUATA
A.1. IlpuBenena e UMITJIEMEHTAIUSTA HA aBTOPA HAa aIrOPUTMHUTE Ha e3uka C++
KaTo MOJPOOHO ca OMHMCAHW U3TMOJI3BAHUTE CTPYKTYPHU OT JaHHH, W3MOJI3BAHUTE
GyHKIMU 32 peanu3anuara Ha alrOPUTMHUTE M OICHSBAHETO Ha KadecTBaTa Ha
pemerusiTa. OnrcanusITa ca MOAPOOHU U SICHHU.

B rnaBa Tpeta e onmcana METOAMKATA 3a MPOBEXKTAHETO HA M3YNCIUTEITHUTE
EKCIIEPUMEHTH, WMAaIlld 3a IeJl W3CJICBAHETO Ha TeT HWMIUIEMCHTHUPAHH B



MpeuIIHaTa IJIaBa aJrOPUTMHU 3a PElIaBaHETO Ha ONTHUMU3AIIMOHHATA 3a/1a4a 3a
THPrOBCKUS MBTHUK. TpU OT aJIrOPUTMUTE Ca TOYHU, a OCTAHAJIUTE JBA —
npubmmkenu. [IpenMer Ha u3cinenBaHe B YaCTHOCT € BIMSIHUETO HA pa3Mepa Ha
MomyJialusaTa U Oposi Ha PENpPONYKIIMUTE BHPXY Kaue€CTBOTO Ha F€HEPUPAHUTE
pelieHrs Ha NPUOIUKEHNUTE AITOPUTMH, KAaKTO U TOBAa Ha pa3Mepa Ha BXOJHUTE
JAHHU BBPXY CTOMHOCTUTE HA KOHTPOJHUTE IMapaMeTpH, AaBalld Hal-100pu
reHepupanu pemieHus. llenra e ga ce HanpaBu eKCepUMEHTAaIHA MPOBEpKa MpHU
KakbB Opol BBPXOBE Ha IMMBJIHUTE HEOPUEHTHPAHU Tpadu aIrOPpUTMHUTE 32 TOUHO
pemaBaHe MoraT Ja ObJaT W3MOJI3BaHM TMPAKTHUUECKHM 3a HaMUpaHe Ha
ONTUMATHOTO pEIIeHHUEe, J1a CE€ HANpaBU CPAaBHUTENEH aHAJIU3 HAa TOYHUTE C
NPUOIMKEHUTE QJITOPUTMHU IO OTHOIIICHHE Ha KauyeCTBOTO HA TE€HEPUPAHUTE
pelieHrss U BPEMETO 3a U3MBJIHECHHUE, KaKTO U Jla C€ CPABHAT MPUOTUKEHUTE
QITOPUTMHU TPU €IHAKBU BXOJHU JIaHHU TIPU CHU3MEPHUM OpOW TeHepUpaHu
pemenus. IlpuBegeHo e moapoOHO omnMcaHUEe Ha pa3pabOTEHUs MNPUIIOKEH
IporpaMeH MPOJYKT, ¢ TIOMOIITa HAa KOWTO ca MPOBEJACHU H3CIEIOBATCICKUTE
ekciepuMeHTd. OmnucaHu ca MOJAPOOHO YCJIOBHATAa 3a MPOBEKIAHETO Ha
EKCTICPUMEHTUTE U U3IOJI3BAHUTE BXOIHU JTaHHHU.

UeTBbpTa THIaBa € T1IOCBETEHA Ha TNPEACTABIHETO Ha IOJYyUYCHHUTE
€KCIEPUMEHTAIHU PE3YITATH 3a:

- (a) pexypcuBeH (PITA), (6) urepatuBen (MIIA) u (B) onTtumusupan
pekypcuBeH anroputbM (PPI) 3a TOuHO pemaBane Ha 3amavyata 3a
ThPrOBCKHUS TbTHUK;

- (a) renernyeH U (0) MUMETHYCH aJITOPUTHM 3a MPUOIMHKEHO pelllaBaHe Ha
3a/1a4ara 3a ThbPrOBCKUS IbTHHK.

B mnera rmaBa ca aHanM3MpaHU ONHCAHUTE B MpPEAMINHATA TJiaBa
EKCIIEpUMEHTATHN pe3yJTaTH. Y CTAaHOBEHO €, Y€ MpHU yBelIMYaBaHe Ha Opos Ha
reHepUpPAHUTE XaMUJITOHOBU UKW OposIT HA u3BbpIIeHuTe urepanuu ot UITA
HapacTBa ¢ Koe(umueHT, paBeH Ha Opost Ha BbpXoBeTe Ha rpada munyc 1, mpu
PITA nHapacTBaHETO Ha TOBAa OTHOIIECHHE € B ITBTU MO-TOJSMO, KaTO MOJO0HO €
OTHOLLIEHHUETO U MPU CPAaBHIBAHE HA BPEMETO 3a U3IIBJIHEHUE TP TE€3U J1Ba TOUYHU
aJNropuThMa. Y CTAaHOBEHO €, ue PPI" anropuThMbT € 1eCeTKu 10 XWIS AU ITBTH I10-
0bp3 ot UITA anroputhbMa, ¥ CTOTHIIM JI0 IECETKH XWIISIHA TbTH 0-06p3 oT PITA
alNropuThMma.

VYcraHOBEHO € ChIlO Taka, 4e MpHU yBeJIWYaBaHE HA Oposl Ha TEeHEPUPAHUTE
XaMUJITOHOBU HUKIM MUMETUYHUSAT aJITCOPUTHM HaMUpa MO-0bp30 ONTUMAITHUTE
pEIICHHs] MWW pelieHus, OJU3KO O ONTHMAIHUTE B CPABHEHUS C T€HETUYHHS
aIrOpUTHM. YCTAaHOBEHO €, Y€ MOMyJIallMUTe, T€HEPUPAaHHU OT MUMETHYHUS



aITOPUTHM, CBHIBPKAT TOJNSIM OpOMl YHHKAHU PELICHUS, a NMPU TeHETUYHUS
aJITOPUTHM CE MOoJIy4yaBat rojissM Opoi UACHTUYHU PENICHUs, BOJEH] 10 O-0bP30
HACTHIIBAaHE HA HUBO Ha KOHBEPI'CHIIHUS.

[IpoBenenure wu3clenBaHusl, NPEACTAaBEHH B XaOWIUTAIIMOHHU TPV,
MOKa3BaT, Y€ KOMOWHUPAHETO HAa EBOJIOLMOHHH aJIrOPUTMHU C TEXHUKH 32
JIOKAJTHO THPCEHE TMOBUIIaBa €(PEKTUBHOCTTA Ha pEIIABAHETO HA CJIOXKHHU
KOMOMHATOPHU ONTHMM3AIIMOHHU 3aJ1auHu.

YacT oT pe3yaTaTure, CBbP3aHU ¢ Pa3padOTBAaHETO HA MPEJACTABEHUTE TOYHU
U TNPUOTMKEHU QITOPUTMU U ONPENEISIHETO Ha TAXHATA W3YMCIUTETHA
CJIO’KHOCT, ca MyOJIMKyBaHU U B paboTute ¢ HoMepa A.1. u A.3.

W3cnenBanusrta, npeactaBeHu B mybOaukanuute ¢ Homepa A.5., A.6. u b.1.,
ca CBbp3aHU ¢ pa3pabOTBAaHETO HA KOHIIENTYAJICH MOJICNI U apXUTEKTypHA CXema
Ha pasmpejesieHa UHPOPMAIMOHHA CHCTEMa, CBbP3aHa C OCHIIECTBIBAHETO Ha
yeO-ycayru. B 4acTHOCT e mpoekThpaHa u ch3ajieHa pejalionHa 6a3a oT 1aHHH,
uMallia 3a Iej1 ChbXpaHeHue, 00paboTka U aHAIN3 Ha €KCIIEPUMEHTATHU JaHHU.

NscnenBanusra, npencraBeHy B nybnukanuute ¢ Homepa A.2., A.8., B.2. u
b.4., ca cBBp3aHu C pa3pabOTBAaHETO HAa HOBU U TMOJ0OpPSIBAHETO Ha
CBIIIECTBYBAIlld E€BPUCTUYHHU AJITOPUTMU 3a peEIlaBaHe Ha Kjac 3aJadd OT
TEOpHUATA HA PA3MUCAHUSATA KATO AJITOPUTMUTE Ca TECTBAHU C PEaTHU JAaHHU U €
NoKa3aHa TAXHATa €()eKTHUBHOCT.

B ny6nukanusita ¢ Homep A.4. ce TUCKyTUpa HyXJaTa OT TEXHOJOTUYHU U
coTyepHU peleHus, HeoOX0IUMH Ha JieraTta B mpoleca Ha oOydeHue, Urpu u
IpYyTH JEHHOCTH. AHANM3UpaHU Ca YCUIMATa HAa HMHCTUTYIUUTE (OCHOBHO
o0pa3oBaTeTHUTE) UM Ha Pa3IMUYHM YUYEHHU, paOOTEIIH MO Ta3u MpoOJieMaTHKa, C
IeJT YChBBPIICHCTBAHE HA CHbBPEMEHHHUTE KOMYHUKAIIMOHHU U MHPOPMAIIMOHHU
TEXHOJIOTUHU, KOUTO J1a ObJIaT YCIENTHO U3MOI3BaHu B Te3H mpoitiecH. [Ipennoxen
€ MOJeN 3a OLIEHKa 3a TMOTEHIMadHa H3IM0JI3BAeMOCT, KOWTO croMara 3a
KJIacu(UIIMPAHETO HA MPHIOKEHHUATA 32 MOOMIHH YCTPONCTBA, IpeIHa3HAYCHU
3a Jena CbhC CIeNUaTHUu TMOTPeOHOCTH, OT TJIeJHA TOYKa Ha TIXHATA
(bYHKITMOHATHOCT.

OcHoBHaTa 11eJ1 Ha IPOYYBAHETO, MPEICTABEHO B MyOIHKaIusaTa ¢ Homep A.7.
0e nma ce ompenenw CTENMEHTAa Ha CXOJCTBO Ha OJIOK-Oa3WpaHHUTE €3UIU 32
MporpaMHUpaHe ¢ TPAAUIMOHHUTE €3UIM 32 MPOrpaMUpaHe U Bb3MOXKHOCTTA UM
3a U3NOJ3BaHE B Obarapckure yuwnuiia. [IpeasoxkeHara MeTOI0JO0THS JIECHO
MOJKe J1a ObJIe aJanTUpaHa U W3MOA3BaHa U B APYTH CTPAHHU.

B cratusta b.3. e ananu3upana HeoOX0IMMOCTTA OT paboTa ¢ MyATUMEIUINHI
00eKkTH (pecypcH) IpH Ch3IaBaHETO Ha y4eOHO ChIbp)KaHUE B IIaTdhopmara



Blackboard Learn. Ananu3upaHnu ca HIKOJIKO MPOTPAMHH MTPOIYKTA 3a Ch3/1aBaHe
Ha Bujeo (aitnose, kato eauH ot Tax — CamStudio e mpeacraBeH U pasrienan
Mo-moApoOHo. JINCKyTHpaHH ca HIKOW OCHOBHHU MapaMeTpy Ha BUACOKIIUIIOBETE,
KaTo ca JaJeHN M HACOKU IMPH TIXHOTO 3amaBaHe. HampaBeH e cpaBHHTEJCH
aHAM3 Ha BBH3MOKHHTE HAUYWHU 3a J00aBsSHE HA BHUJICOKIUIIOBE KBM Yyd4eOHO
cbabpkanue B Blackboard Learn.

B cratuara b.5. e auckytupaHa KoHIeNusaTa 3a Obp30 pa3paboTBaHE Ha
MIPWIOKCHHUS Y HAKOW HEHHH crenupuyHu 0CoOCHOCTH. JIMCKYTHUpaHH ca B ca
aHaIM3UpaHU Hali-4eCcTO M3MOI3BAHUTE CPENIU 3a pa3padOTBaHe HA TPUIIOKECHHUS.
[IpencraBeHo € ChIO W pa3pabOTBAHETO Ha MPWIOKCHHE 3a W3UMCISIBAHE
CTOWHOCTUTE Ha HAKOW TPUTOHOMETPUYHH (HYHKIIMHA M M3YEepPTaBaHE HA TEXHUTE
rpadukn. Pa3paboTeHOTO NPUIOKEHWE € TECTBAaHO, KaTO ca TMOKa3aHU W
pe3yaTaTH OT HETOBOTO M3ITbITHEHHE.

B craruara b.6. e mpencraBeH 0000IIeH MOJEN 3a TPOEKTHUpaHe Ha yeb
0asupanu npuwioxenus. [Ipu pazpaboTBaHETO Ce U3MOI3BAT CHBPEMEHHU METOIH
3a MIPOCKTHPAHE, MPAKTUYCCKU 3HAHUS M OIUT, a TaKa ChIIO U MPSATIOYUTAHUS HA
1esieBara rpymna ot notpedurenu. Karo pe3ynrar oT HalmpaBeHOTO M3CJIE/IBaHE €
Ch3/1aJIeH KOHIIENTYaJICH MOJIEN 3a TPOSKTUPaHE U pa3padoTBaHe HA TIPUIIOKCHHSI
OT ONpeJieTieH KJiac.

4. KpuTtnuHu 0ejie’KKH U MPenopbKU

CpliecTBEHH KpPUTUYHU OCNEKKH HsAMaM. 3a0ens3aHuTe WHIUIACHTHH
rpaMaTUYECKU TPEUIKA B XaOUJIUTAIMOHHUS TPy B HUKAKBB CIydail HE BIUSAT
Ha TMOJIOKUTEIHATAa MM OLEHKAa 3a LsJIOCTHATa NPOAYKLMS Ha KaHAWAaTa.
[IpenopbuBam:

- Jla Obmar mpoabHKEHW W3CICABAHUATA, CBBP3aHUW C TMpUJIaraHe Ha
€BOJIIOIIMOHHA  aliTOPUTMHU 33  pElIaBaHETO Ha  KOMOWHATOpPHU
ONTUMM3ALMOHHH 33]1a4H;

- Jla Obae mpoaBIDKEHO ITyOJIMKYBAaHETO Ha PE3yJATAaTUTE OT HAYYHHUTE
U3CIICJIBAHUS B CIUCAHUS C MMITAKT-(PAKTOP M TIXHOTO MPEACTaBsHE HA
NPECTUKHU HAYYHU (HOPYMH.



SAK/IIOYEHUE. W3scnenoBarenckara, mpernojaBaTeickaTa W HAay4HO-
IIPUJIOKHATA aKTUBHOCT HA KaHJWJATa, IPEACTABEHA B HACTOSIIATa PELCH3HS,
nmokassa, ye A-p Beaun Cnacos KpaJieB oTroBaps Ha M3UCKBAHUATA 1O 4. 24
oT 3PACPBb u Ha KaueCTBEHHTE M KOJWYECTBEHH KPUTEPUM 32 PA3BUTHUE HA
akagemuynusi cbctaB B O3V [ Heodur Puncku”, 3a npumobuBaHe Ha
akazeMu4yHaTa JUIBKHOCT ,,JOLEHT . B cBoMTEe HaydyHHM WH3CIEIBAHUS TOU
mpeajara  HOBM METOIM 32 HU3CIEIBAaHE, CBbp3aHU C pa3paboTBaHe,
MMIUIEMEHTalMsl M aHAJIW3 Ha EBOJIOLUMOHHU QJITOPUTMHU 3a pElIaBaHE Ha
KOMOMHATOPHU ONTHMU3AIMOHHM 3a/aud, pa3paboTBaHe HA WH(GOPMAIMOHHU
cCUCTeMH 3a yeO-ycllyrM M CbhbXpaHeHue, oO0paboTka M aHalu3 Ha
€KCIEPUMEHTAIHU JaHHU, CBbP3aHU C HHOBATUBHA METOJIOJOTHS.

[Tony4yenuTe pe3ynTatu HaArpakaaT CbBpPEMEHHHUTE MIPEICTaBU B 00JacTTa Ha
uHpopMaTUKaTa M KOMMIOTHPHUTE HAayKHM K CHOCOOCTBAT 3a pa3BHUBAHE Ha
3HAHMSTA U METOJOJIOTUATA B pa3IMYHU Npuiioxkuu obnactu. J[-p Benun Kpanes
MMa aKTHBHA IpernojaBaresicka AEHHOCT M pa3paboTBa y4yeOHM MaTepHad U
WHTEPAKTHUBHU TPOrpaMu 3a OOy4YeHHE Ha CTYJCHTH U YUYCHHIM, KOWTO ca B
cdepata Ha MpodeCHOHATHOTO HAMpPaBIIEHHE Ha KOHKYpCa.

Bb3 ocHOBa Ha M3JI0KEHOTO, YOEIEHO JaBaM IMOJIOKMTEJIHA OLEeHKAa Ha
HayyHaTa WPOIAYKIMUS, NPWIOKHUTE pa3pabOTKM U MpernojaBaTeickara
aKTUBHOCT Ha IJI. ac. A-p Beann Cnacos KpaJseB 3a 3aemaHe Ha akaJeMHUYHaTa
I1bxkHOCT "JlonieHT", B mpodecnonanano HanpasJjenue 4.6. Uudpopmaruka u
KOMIIOTHPHHU HayKu. [Ipempiaram Ha yBaxkaemuTe wieHoBe Ha HayuHoTO Kypu
N0 KOHKypca Ja IjacyBaT MOJIOXKUTEIHO M Jla HalpaBsT NPEHJIOKEHUE MO0
daxkynrerHus cbBeT Ha [Ipupono-maremaruueckus dakyntet Ha O3V , Heodur
Puwicku” na wu3depe 1. ac. a-p Benun CnacoB KpaneB 3a ,,JloueHt B
[Ipodecnonanno HanpasieHue 4.6. MHpopmarnka u KOMIIOTBPHH HAayKd B
IOrozananen Yuurepcuret ,,Heodut Puncku”, biaaroesrpan.

30.10.2019 PenmeH3eHT: ....cooovviiiiiii
bnaroesrpan nou. a-p Muxaun Kosies



REVIEW

by Assoc. Prof. Mikhail Kolev Kolev, PhD
South-West University ”Neofit Rilski”’, 66 Ivan Mihaylov Str.,
2700 Blagoevgrad, email: mkkolev@swu.bg mkkolev@abv.bg

Regarding: The scientific, scientific and applied and professional and
academic activity and production presented by the participants in the
competition for holding the academic post Associate Professor at South-West
University ""Neofit Rilski", Blagoevgrad, published in SG no. 52 of July 2nd,
20109.

Professional field: 4.6. Informatics and Computer Sciences

The only candidate in the competition is: Senior Assistant Professor Velin
Spasov Kralev, PhD, Department of Informatics, Faculty of Mathematics and
Natural Sciences, South-West University “Neofit Rilski”, Blagoevgrad

As a member of the scientific jury for the current competition for filling the
academic post of Assistant Professor (order Ne1460 / 30.08.2019 for the members
of the jury), in accordance with the Act for the Development of the Academic
Staff in the Republic of Bulgaria, the Regulations for its application, the
Regulations for the development of the academic staff of SWU "Neofit Rilski"
and the decision of the Scientific Jury (Protocol No. 1/ 12.09.2019), | hereby
present my REVIEW.

After reviewing the documents presented for the competition, I believe that
all stages of the procedure have been completed in accordance with the Law and
the Internal Rules of the SWU. I also think that the criteria and indicators for
holding the academic post "Associate Professor", as defined by the university, are
fulfilled, and the minimum national requirements, criteria and indicators for the
candidate's readiness to occupy the post are met.

1. Information on the candidate career development
Velin Spasov Kralev was born on May 22-nd, 1976.

He graduated from the Technical School of Mechanico-Electrical Engineering,
majoring in Electronics in Dupnitsa in 1995.


mailto:mkkolev@swu.bg

In 1998 he was accepted as a student at the University of National and World
Economy, Sofia, specialty Informatics. In 2003 he graduated and received a
bachelor’s degree in Informatics.

From 2000 to 2003 Velin Kralev works as operator for electronic computing
center at “Electricity Distribution Sofia Region EAD”, Kyustendil branch,
Dupnitsa district. From 2004 to 2010 he works as Assistant Professor and from
2010 to present — as Senior Assistant Professor at the Department of Informatics
at the Faculty of Mathematics and Natural Sciences of the SWU, where he
conducts lectures, seminars and laboratory exercises related to application
development and management of various databases, computer information
systems, XML programming, component-oriented software technologies, design
of information systems with client-server architecture, etc.

Dr. Kralev has supervised more than 30 graduates and has been a reviewer of
more than 30 graduates. The above fact illustrates the extensive teaching
experience of Dr. Kralev in informatics and in the professional area of the
competition.

Velin Kralev participates actively in research activities. In the beginning of
2004 he was enrolled as a full-time Phd student at the Department of Informatics
and after his appointment as Assistant Professor later the same year he became a
part-time PhD student at the same Department. Velin Kralev successfully
defended his PhD thesis on “Investigation and design of automated resource
allocation systems* in 2010 and was awarded with the educational and scientific
academy degree Doctor of Philosophy (Ph.D.) of Informatics.

Dr. Kralev is/was a member of the following scientific societies:

- Union of Mathematicians in Bulgaria, from 2006 to present;

- Union of Scientists in Bulgaria, from 2013 to 2017;

- International Association of Engineers.

Since 2016 he is a member of the editorial boards of three international
journals in the field of Informatics and Information Technology: the International
Journal of Advanced Computer Research (IJACR) (reviewed and indexed in
Scopus in the period 2016 — 2018), the International Journal of Computer Science
and Information Security (IJCSIS) and the International Journal of Computer
Science & Information Technology (IJCSIT).

Dr. Kralev has participated as a member of the scientific teams in 5 research
projects, 2 of which are to the National Science Fund at the Ministry of Education
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and Science and 3 to the South-West University as well as in 2 projects under
Operational Program "Human Resources Development" related to the
development of electronic forms of distance learning and updating of curricula at
SWU.

In his teaching, scientific and administrative work at the Department of
Informatics at the Faculty of Mathematics and Natural Sciences of the SWU, Dr.
Velin Kralev exhibits enthusiasm, initiative and responsibility for the tasks,
constructive and creative approach in solving emerging problems, positive
attitude towards his colleagues and students.

2. Assessment of the scientific production and activity of the applicant

For the participation in the competition, Senior Assistant Professor Kralev
presented the following scientific publications, published after the acquisition of
the academic degree Doctor of Philosophy (PhD):

- 1 monographic work as a single author;

- 14 English-language articles, 13 of which are written in English and one — in
Bulgarian; 8 of the articles are in peer-reviewed and indexed international journals
in Scopus and / or Web of Science (numbered from A.1 to A.8 in the list of
publications); four of the publications are full text in conference proceedings
presented in English at international conferences (with numbers B.1., B.2., B.5.
and B.6. in the list of publications).

A Protocol (Protocol N01/28.08.2019 R.) for the discussion on a
monographic work by the Council of the Department of Informatics at SWU
"Neofit Rilski" is applied to the documents for the competition.

The applicant is the sole author of the monographic work and 2 of the
publications and is the first author in 8 of the remaining publications. This fact
confirms his active participation in the development of the publications.

The number of citations to the applicant's publications presented for the
participation in the competition is 12, all of them are in scientific publications,
referenced and indexed in the world-known databases of scientific information
Web of Science and/or Scopus. The total number of citations to the applicant's
publications, published after the acquisition of the academic degree Doctor of
Philosophy is 17, of which 15 are in scientific publications, referenced and
indexed in Web of Science and/or Scopus.

The h-index of Dr. Kralev is 3.
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3. Evaluation of the scientific and practical results and contributions of
the creative production submitted for participation in the competition.

The monographic work presents a methodology developed by Dr. Kralev for
the combined application of local search methods with evolutionary algorithms,
which can be successfully applied to solve various combinatorial optimization
problems.

The first chapter is devoted to an introduction to the field of evolutionary
algorithms. The basic concepts and ideas have been introduced and a thorough
review of the main bibliographic sources has been made. Particular attention is
paid to genetic and mimetic algorithms. Basic concepts and problems of graph
theory are presented, as well as possible approaches for solving them. Examples
are given to illustrate some basic concepts and methods for solving problems.
Particular attention is paid to the well-known optimization problem known as
Travelling Salesman Problem (TSP), in which the salesman must visit a finite
number of places, passing through each only once, so that the distance traveled is
as short as possible. It has been stated that both exact algorithms for solving the
problem (i.e., such that are able to find the best solution) and approximate ones
(i.e., such that find a solution that is close to the optimal one) have been proposed
in the literature. The latter are preferred for tasks with a large number of places.
An example is given to illustrate a possible solution to the problem (formulated
as finding a minimal Hamiltonian cycle) using a mimetic algorithm.

The second chapter presents various algorithmic methods for the exact and
approximate solution of some classes of combinatorial optimization problems, in
particular the Travelling Salesman Problem. Also described are the functions used
in these algorithms, which are developed by the author improved versions of the
algorithms presented in the publication A.1. The author's C++ implementation of
the algorithms is presented, detailing the data structures used, the functions used
to implement the algorithms and evaluating the quality of the solutions. The
descriptions are detailed and clear.

Chapter three describes the methodology for conducting computational
experiments aimed at investigating the five algorithms implemented in the
previous chapter to solve the TSP. Three of the algorithms are exact and the other
two are approximate.
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The subject of the study is in particular the influence of the population size and
the number of reproductions on the quality of the generated solutions of the
approximate algorithms, as well as of the size of the input data on the values of
the control parameters giving the best generated solutions. The goal is to
experimentally check for how many vertices of the complete undirected graphs
the exact algorithms can be used practically for finding the optimal solution, to
make a comparative analysis of the exact algorithms with the approximate
algorithms with respect to the quality of the generated solutions and the time for
implementation, as well as to compare the approximate algorithms with the same
input data and with a comparable number of generated solutions. A detailed
description of the developed software is given, bu using which the research
experiments were conducted. The conditions for conducting the experiments and
the input data are described in detail.

Chapter four is devoted to the presentation of the experimental results obtained
for:

- (a) recursive (RPA), (b) iterative (IPA) and (c) optimized recursive algorithm
(RRG) — exact algorithms for solving the TSP;

- (a) a genetic and (b) a mimetic algorithm - approximate algorithms for
solving the TSP.

Chapter Five analyzes the experimental results described in the previous
chapter. It was found that as the number of generated Hamiltonian cycles
increased, the number of iterations performed by IPA increased by a factor equal
to the number of vertices of the grapf minus 1; for RPA, the increase in this ratio
Is many times larger, similar to the ratio when comparing the execution time for
these two exact algorithms. The RRG algorithm was found to be tens to thousands
of times faster than the IPA algorithm, and hundreds to tens of thousands of times
faster than the RPA algorithm.

It has also been found that as the number of generated Hamiltonian cycles
increased,, the mimetic algorithm finds the optimal solutions or solutions close to
the optimal faster than the genetic algorithm. The populations generated by the
mimetic algorithm have been found to contain a large number of unique solutions,
and the genetic algorithm produces a large number of identical solutions, leading
to a faster onset of convergence.

The studies presented in monographic work show that combining evolutionary
algorithms with local search techniques increases the efficiency of solving
complex combinatorial optimization problems.
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Some of the results related to the development of the presented exact and
approximate algorithms and the determination of their computational complexity
are also published in the papers with numbers A.1. and A.3.

The studies presented in the publications numbered A.5., A.6. and B.1. are
related to the development of a conceptual model and architectural scheme of a
distributed information system related to the performing of web services. In
particular, a relational database for the storage, processing and analysis of
experimental data has been designed and created.

Studies presented in the publications numbered A.2., A.8., B.2. and B.4., are
related to the development of new algorithms and the improvement of existing
heuristic algorithms for solving a class of problems in scheduling theory, the
algorithms are tested with real data and their efficiency is shown.

The main goal of the publication numbered A.4. is to present the basic
functional requirements for the mobile apps for children with special needs. The
current state of the scientific research related to the design and development of
mobile apps is discussed.

The main goal of the publication numbered A.7. is to determine the degree of
similarity between block-based and traditional programming languages, as well
as discuss the opportunity for their use in the Bulgarian primary school. The
proposed methodology can be easily adapted and used in other countries. An
important factor in this research is the support available in the pupils’ native
language for the integrated development environment and programming
languages.

The paper B.3. analyzes the need to work with multimedia objects (resources)
when creating instructional content on the Blackboard Learn platform. Several
software products for creating video files are analyzed, one of which - CamStudio
is presented and discussed in more detail. Some basic parameters of the videos
are discussed, as well as some guidelines for setting them. A comparison was
made of possible ways to add videos to Blackboard Learn content.

The paper B.5. discusses the concept of rapid application development and
some of its specific features. Also, the main stages based on this concept in the
development of different types of applications are pointed out. These two stages
are: application design — when creating the application outlook; and event-
oriented programming — when the methods that will be executed when a specific
event occurs are implemented. The most commonly used application development
environments are presented and analyzed. The development of an application for
calculating the values of certain trigonometric functions and drawing their

14



graphics are described. The application is tested and the results of its execution
are displayed. The guidelines for further research are formulated.

The paper B.6. presents a Common Design-Model for web-based application
development for a personal electronic schedule and an address book that uses
modern scientific methodologies for software development, practical knowledge
and experience, and users’ preferences. As a result of this study, a database, a
conceptual model and a prototype of the web-based application is presented.

4. Critical remarks and recommendations

| don't have any essential critical remarks. The incidental grammatical errors
observed in the monographic work do not in any way affect my positive
assessment of the applicant's overall production. My recommendation to the
applicant are:

- To continue his research work related to the application of the evolutionary
algorithms for solving combinatorial optimization problems;

- To continue his publishing activity of the results of his research in
journals with impact factor and their presentation in prestigious scientific
forums.

5. Conclusion

The research, teaching and applied activity of the candidate, presented in the
current review, shows that Dr. Velin Spasov Kralev meets the requirements of
Art. 24 of the ADASRB and the qualitative and quantitative criteria for the
development of the academic staff at SWU “Neofit Rilski”, for the academic
position “Associate Professor”. In his research, he proposes new research methods
related to the development, implementation and analysis of evolutionary
algorithms for solving combinatorial optimization problems, development of
information systems for web services and storage, processing and analysis of
experimental data related to innovative methodology. The obtained results build
on current concepts in the field of Informatics and Computer Science and
contribute to the development of knowledge and methodology in various fields of
application.
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Dr. Velin Kralev has an active teaching activity and develops teaching
materials and interactive training programs for students and pupils which are in
the professional field of the competition.

All the arguments presented, are reasons for me to give a positive assessment
of the scientific production, applied developments and teaching activity of Senior
Assistant Professor Dr. Velin Spasov Kralev for the occupation of the academic
position "Associate Professor" in Professional field 4.6.: Informatics and
Computer Sciences. | suggest to the honorary members of the Scientific Jury, to
vote positively, and recommend to the scientific jury to propose to the Council of
the Faculty of Mathematics and Natural Sciences of the South-West University
"Neofit Rilski" to choose Senior Assistant Dr. Professor Velin Spasov Kralev for
Associate Professor in Professional field: 4.6. Informatics and Computer Sciences

at the South-West University "Neofit Rilski" - Blagoevgrad.

Date: 30.10.2019 Reviewer: ....ooovvieiiiii .

Blagoevgrad Assoc. Prof. Mikhail Kolev, PhD

16



