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,rcepraqrloHeH rpyA 3a np A06 BaHe Ha o6pa3oBarerHa HayqHa creneH
" e npoSecroHanHo HanpaBreuue 5.3,,KouyxrxaqnoHHa H KoMnrcrtpHa
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HeM amepuan Hama cSepa (adu u u uc mpamue Ha de[t Hoc m) "

Aarop ria ELlcepraLlrloHH tAe rpyry. Mar. rHx. flto6ouup lhpeaxoe 6naroee
Teua ua AhcepraquoHHfiq rpyA: Mogenu Ha noHflrun, AaHHU 14 npoqecx 3a
ycraHoBflBaHe u noAArpxaHe xa cettauruqHa oneparrBHa c.bBMecrHMocr B

cpeAara Ha eneKTpoHHoTo ynpaBneHxe

Peqeueenr. dol1. d-p unx. l'ans Becenunoea lTaenoea

l. Arryannocr Ha AuceprauxoHHl4e rpyg
llpo6nenrr sa CeMaHr qxa oneparuBHa cr B r\ilecrr,r N,,rocr e Aopa3Bur e Ha r3xoAHr4F

npoOleu 3a oneparuBHara cbBMecrL,lMocr. lauraren Ha roBa Aopa3Bhr e e Ha,{aroro 6e
pa6orara no cb3AaBaHe Ha T.H.,,eneKTpoHHo ynpaBrleHre". B rvroveHta BbBex4aHeTo Ha

CeurasrnqHa oneparu4BHa cbBMecrl4Mocr 3anoLrHa Aa np cbcrBa u B HflKol,4 HoB14,

cneqnSrvHu rexHonor .

Hanprarvep cr3AaBaHero ua Data spaces ce 1aanpa ua o614o pas6rapaHe Ha

ceMaHThKara ua Ha6opr or Bl4AoBe AaHH, Koero caMo no ce6e cr e nphMep 3a
npunoxeHhe Ha Cetaa Hrlr.l-rara oneparhBHa cbBMecrurvrocr. 06uloro 3a pear 14 3a LlL.t hre Ha

Ta3 KOMnrcTbpHa TexHonOTL4f, e BIBeX(qaHeTO Ha CeIilaHTUKaTa KaTo He H oCHOBeH

Ko[i]noHeHT vpea o6oco6naaHero, 3rpaxqaHero t/3nofl3BaHero ua r.H. Semantic Layer.

floxasarenHo B cnyqat e, ve npo6neurr ga ceMaHT qHara oneparhBHa cbBMecr fiilocr
e floKanr3 paH B AaAeHa cpeAa h HeroBoTo peueHhe e pean 3fipaHo B ra3r1 cpeEa KaTo
orAefleH KoMnoHeHT. Toecr n ncsa o6qo perueHre, np uoxl4Mo B pa3r r.t H r,.t cpeA AoptI
u nph Han !i e Ha ceMaHT qHa 6tusocr h Aaxe np noKpl,lBaHe ft,texAy rflx. l-locrrrageto
ua CeuattlrqHa oneparu4BHa cbBMecrr4Mocr B npoeKTure 3a eleKTpoHHo ynpaBleHrle B

pa3fl rrHfiTe AbpxaB , Aoprr qneHKr ua EC cuqo He e 3aAoBoflhrenHo.

KaaaHoro Ao ryK onpeAenfl HeABycrvtrlcneHo, ve npo6neMbr 3a nocrhtaHe Ha
CeuaHruvHa oneparuBHa crBMecr tvlocr, no-cKopo HeroBoro peLuaBaHe npoAbnxaBa Aa
6r,ge axryaren. HanpaaeHrnr aHal[,13 B A Cepraqr4oHHr4fl rpyA y6eprreluo noxa3Ba roBa.

2.Crenex Ha no3HaBaHe cbcronHrero Ha npo6neMa u rBopqecra
HHTepnpeTaqxfl Ha n[repaTypH ]rfl MaTephan

loxropatrlr y6egurenno noKa3Ba B coxa creneH Ha no3HaBaHe Ha cbcrorHnero Ha
npo6neua. Tori e o6pa6olan o6u1o g5 nrreparypHr4 r43ToLrHr4Lll4, xaro 73 ca Ha flaruHr4qa
n 22 aa K plruqa. B cnyvan e 4o6pe 4a ce or6enexll, qe HFKot4 or rnx (cerpsanm
npeA MHo c pa6orara e EC r,r y uac) ur'.lar xapaKrepa Ha Hopt\,tar BHl4 perraMeHrh, Koero
n3t4cKBa noBeqe ycrn F t4 onL4T np [43Bnh'iaHe Ha ,,qr4crara KoMnrcTbpHa rexHor]orL4F" or
TFX.

flparn enevarneHue rBopqecKara t,tHTepnperaq fl Ha aHan 3upaHi4re paapa6orrr no
TeMara 3a cevautrqHa oneparuBHa cbBMecrrlMocr. ,loxropaurtr Aopl4 cr,4ra Ao Ht4Bo Ha
o6o6qenre, Koero Kacae BbBeMaHe Ha ceMaHr .rHa oneparuBHa cbBr\irecr Mocr Aopr4 B
cpeAa, B xonro nu$opvaqhrra ce npe,qcraBff r o6pa6orea qpe3 xapr eHu AoKyMeHr .



lzluexno sagun6oveuoro no3HaBaHe na npo6neva h HeroBoro reKyu]o cbcronH e ca

ocHoBara, Bbpxy Korro AoKTopaHTbr FcHo t4 rovHo 4e$uxupa Llen re Ha cBoflTa

A CepraqrF.

3.CuoreercrBHe Ha npepfloxeHara MerogttKa Ha u3cnegBaHe u nocraBeHrlre
qen 14 3aAai{r Ha A[cepraq]roHHr4fl TpyA

loxropaxrur ,13non3Ba tuleroAti4Ka 3a 3cfleABaHe, KoFTo noqr 13uflrto ce 6asv,pa ta
aHar 3a Ha ,13nor3BaHure cpeAcrBa 3a npeAcraBtHe Ha ceMaHT xa. fipyrrnr crun6 Ha

h3cnepBaHr4FTa e re3ara, qe nperqcraBrHero Ha ceMaHTuxa ne rpR6aa pa e pa:OrpaeMo caMo

3a xopa crc cneq anH KorvrnrcTbpHr4 no3HaH!4r. Toaa 4ocra 3arpyAHfiBa nocrt'lTaHero Ha

nocTaBeHaTa Ller Ha A cepTaLl oHHl4fl TpyA, ToecT oT TeopeTuqHaTa nocTaHoBKa 3a

nocTrraHe (ycraHoenaate norqAbpxaHe) Ha CeuaxruvHa oneparuBHa cbBr\irecT!4lvlocT Aa ce
crhrHe Ao SyHxuuoxarHo nrneu ra6op or cpeAcrBa 3a npaKTrtltecKa pean,43aq F Ha ro3t4

npouec, Karo npoqec Ha craHAaprnaaqun. l1paeuflHtlnT aHantl3, t4sBoA Te or Hero ,l

TBOpqecKrtT noAXoA noMaTaT Ha AoKTOpaHTa ycneuHo Aa nocT rHe ra3h Llen.

Bra apusxa c roBa, AoKTopaHTbr cb3AaBa ge$rxuqltu Ha noHflrt4e, AaHHV t4 npoLlecr, c
KOr,lTO npeACTaBr 

'l3qepnarenHo 
u eEH03HaqHo BCt4LlKt/ acneKTu Ha BbBeMaHeTo Ha

CetaaHruqHa onepar BHa cbBMecrrMocr, xaro go6pe opraHu3l,{paH noAnexaul Ha KoHTpon

npoqec Ha cra HAapru3a qr4n. Flpu roea HenpeKbcHaro ce np nara np Hq[4ntr Ha ge$uHrpate
Ha ceMaHrh,'.1Hh KoHcrpyKqll , Ha 6agara Ha Beqe 4e$llHrpauu raKrlBa. Hosocr npr
nphraraHe Ha ro3h np Hq n e crbnBaHero na pa:pa6oreHhre or goxropanra 6a:oer
cpeACTBa 3a npeAcTaBgHe Ha ceMaHThKa.

Cunrav, Lre r3non3BaHara MeroA Ka 3a 3cneABaHe r aHaltl3. KaKTo 14 noAxoAbr 3a

KoHcrpy[paHe Ha ge$uurqrll Ha noHrn4f,, AaHHtz' t4 npoqecu ca aAeKBarHn Ha nocraBeHara
qen h 3aAaq re B AI4cepTa[]!4oH H l,lF Tpy.q.

4, XapaxrepucrlKa Ha ecrecrBoro t4 oqeHKa Ha AocroBepHocrra Ha

Marepuana, Bbpxy KoftTo ce rpaArr np14HocuTe Ha AucepraLlu oH H r4F rpyA

lurcepraqroHu flr rpyA e xa 6trrapcxn e3uK c o6eu or 157 crpauraqrrr u e o6oco6eH e

5 rnaerl. Cneg rnx ca AaAeH cnrcbK Ha ocHoBHrre nprHocr, cn!1cbK Ha ny6nuxaqnrre no

Aucepraqhrra L{ u3norl3BaHara n reparypa. Paapaborrara BKnrcqBa 9 Qurrypr u e4xa
ra6n r ua.

B Fnaaa '1 e HanpaeeH npocrpaHeH o6sop xa npo6neua 3a BrBeXAaHe noA,.qbpxaHe
Ha CeMaHr qHa oneparhBHa crBMecr!4Mocr B cpeAara Ha eneKTpoHHoro ynpaeletr,te. Tofr
BKJrroLrBa go6pe HanpaaeHo BbBeAeHfie B TeMara, nocraBFU..lo y4apeHtae Bbpxy ocHoBHl,l,
HepeLrleH14 npo6neuu B pa3l14qHr paspa6orxr.t, HaManflBau.lt4 TFXHara cro noct tr

nphnoxhMocr B cborBerHara npaKTuqecKa o6nacr. Cnep o6eopa e HanpaBeHo o6croeu
aHaflh3 Ha pa3B Thero Ha AeFTa ga Ceuaurrqsa oneparnBHa cbBMecruMocr e EC, y Hac
t B Apytt crpaHr. fnaBara 3aBrpulBa c u3BoAt4, Kor4To MorrlBl4par nocraBeH Te [.len h
3aAaq 3a TflxHoTo nocT raHe B Ar4cepTaqhoH H t4fl TpyA,

B fnaaa 2 ca gapeau cbu.lHocrra 3agaqhre no BbBe)(AaHe ua CeuaHruqxa
onepar BHa cbBMecr Mocr Karo npoqec Ha craHAapr[43a qr n. Brae4eHu ca cborBerHrre
Kphrep rl 3a yAocroBepqBaHe Ha cborBercrBr4e c 3hcKBaHuFTa 3a cbBMecr wocr. flpaau
BneqarneHhe petai,nwaa\naTa Ha eneMeHT Te Ha npoqeca Ha cTaHAapT 3aq[,1s, KoflTo e
ocHoBa 3a nbnHora Ha AucepraHTcxara paspa6orxa. I-naeara 3aBrpLJtBa c FcHo t1

eAHo3HaqHo 4e$uHrpaHe Ha 3aAaqure, Kol,4To AoKTopaHT'br cr e nocraB[4fl 3a qefl Aa
peuh.



B l-nasa 3 ca uanoxeHu pa:pa6oreHure cpeACTBa 3a npeAcraBnHe xa cetlaHrurxa. Te

ce 6asnpar na o6qonprero pas6r,rpaue sa ceuaHrrxa/cMl4cbu, AaAeHo B rbrKoBHl4t
pevH14K Ha 6tnrapcxrR ealrx. Taxa ce crbnBa srpxy o6tqonpuera ceNitaHTl,4qua 4eQutHuqnn,
3a fla ce trctpa1l Ha serlua ocHoBa ceMaHTI4\.tHo nbfleH r Henport/Bopevre ua6op or
cpeAcrBa 3a npeACraBFHe Ha ceMaHT Ka. flo ecrecraeH Haq H ce BbBex,Aar noHffTl4nTa 3a

uogen/rHcraHc Ha Mopen ra ra nSopnra qlaoxex o6err, 3a Aa ce npeMhHe xru geQmHrqurre
Ha MOAe|h Ha eAI4Hr49H14 I.1 CtCTaBH AaHHU.

Brs ocHoga Ha roBa ce 4eQunupar no-HararbK v3vcKBaHnara KbM nbrHL4t Ha6op or
MoAen[4 Ha noHFr q, AaHHL4 14 npoqecr4, Br,BeMaHe Ha per cTpoBa noAAptxKa 3a TFx,

TecroBo crArpxaH e 3a npoBepKa Ha [43nbr]HeHLle Ha u3LlcKBaHtlflra 3a CeN,,laHrh,]Ha

onepaTrlBHa cbBMecTl,lrvrocT tA Apyrt .

fraaa 4 crArpxa caMr.ire MoAen Ha na6opa or noHtrt4l, AaHHrl t4 npoqec ,

Heo6xoAlrvr,r 3a npaKTl4LrecKoro ycraHoBrBaHe u ycroltvreo noApbpxaHe sa CevaHtrqua
onepar BHa cbBMecr Mocr. llpaera BneqarfleHue, ve paepa6oreHL4Te MoAenrt ca

TexHonor[\.]Ho r.1H Bapr{aHTH 1,4 u He HaflaraT HtKaKBa rexHonolrgHa 3aBhcrlMocT np eAHo

6rgeqo BbBex,AaHe Ha CeuaxtuqHa onepar BHa cb B t\ilecrt4 t\itocr B KoHKperHa

unSopvaqurouua cpeAa.

B fnasa 5 ce o6ocHogasa xeo6xoprMocrra or, ce npeAcraBfl Bl43t4ffTa 3a

apxhreKTypa:a CeMaHr ,rHa oneparuBHa cbBMecruMocr. Toaa ce 3non3Ba 3a ocHoBa 3a

4e$mHnpaHe Ha MeroAr4 ,4 cpeAcrBa 3a npoBepKa Ha 3nbtHeHuero Ha 3LlcKBaHnFfa 3a

cbBMecrr4r\,1ocr. .loxropaHrur npaBr4JrHo e npeAcraB n B or4efleH pa3Aen Ha ra3r1 TraBa
Bb3AefcrB ero Ha BbBe)r{,AaHero Ha Ceuanfl4qHa oneparLlBHa ct B r\,4ecr,4 r\,locr Btpxy
BCr4qK yqacrHr4Llu B cpeAaTa Ha eneKTpoHHoro ynpaBneH e.

B rnaaara e BKJlrcgeHo r KparKo npeAcraBnHe Ha npaKT qecxu paspa6orxr. 6azupatu
Ha npnHoc re B A Cepraql4oHHur rpyA. Oco6exo BneltarneH e npaau gur6ovr4Hara Ha

rrxHoro arsgeficraue Bbpxy npaKr qecxure paapaborxr.

lrcepraqronHr4FT TpyA e L43rorBeH craparenHo, c rcHo l,l3noxeutte ta tezvlv,peu n

TfixHoro florrlqHo pa3B[4Tr1e B ceMaHTuLrH14 KoHcrpyKl-14h, xolrro o6cryxaar BbBexlqaHero
Ha CevaHr ,lHa onepar BHa cbBrvrecrrMocr, Karo cneqrQuver npoqec Ha

craHAaprL43au R. Taxa necpo 14 orqerrl,4Bo ce orKpoflBar HayrHL4Te HayLr H o-n p LlnoxH nre
pe3yJrrarh.

5. flpunocr Ha AncepraquoHHxr rpy4
lzlspa:naav cbTrache c $opuynrpanero or AoKTopaHTa nphHoct4, macr$uqrpauu

KaKTO Cne,qBa:

Hayuuu npuHocu.
1) lzloncHeHa e cbl.LlHocrra na CeuaHrnqHara oneparhBHa cbB tvtecrh tvr ocr, Karo

Soplra Ha BbBeXqaHe Ha cra HAapru3a Llr4f, B cperqara ua e-Vnpaalerue
2) le$nHrpaH ca 6asoe re cpeAcrBa 3a npeAcraBnHe Ha ceMaHT Ka c orneg

np naraHero 14M nph BbBe4qane xa CeuaHrrvHara onepar BHa cbB t\ilecru rl/locr
B CpeAara Ha eneKTpoHHoTo ynpaBneHue

3) leSnHmpaH ca noHrl,4rra "MoAen", "llHcraHc Ha litoAen", ,,rzr H$opuaqroHeH
o6exr", 'nourr e", ,,HecrpyKTyp paHLr AaHHt/" t4,,raH$opvaqrar"

4) leSuuupaHu ca no+Frvinra "MoAefl", "t4HcraHc Ha MoAefl", .,rHeopnraquloueu
o6exr", "nosrrr4e",,,HecrpyKTyp14paHr AaHHtt" vt,,uH$oprr,taqrar"



Ilpunoxuu npuHocu.
1) HanpaBeHa e oLleHKa Ha I\ileToA Te cpeAcTBaTa 3a ycTaHoBFBaHe Ha

Ceulanrn.rFra onepar BHa cbBMecr Mocr, paspa6oreHr no tlHl,lquar Ba Ha

Eaponeicxara Kouucms
2) Hanpaeex e aHan 3 Ha noAxoAa h cpeAcrBara 3a ycraHoBqBaHe L'1 noAAlpxaHe

Ha CeMaHr ,rHa oneparuBHa cbBtvecrutMocr, BtBeAeH c perynaqurra Ha

3axoHa sa eneKrpoHHoro ynpaBneH e ot 2007r.
3) Cr,sga4enra ca o6u1u r cneqn$rvxu t43trcKBaHut KbM MoAen re Ha noHqrl4fl,

AaHHV vt npollech ueo6xoguuu 3a ycraHoBFBase ua Ceuaur qHa oneparhBHa
cbBMecr Mocr B cpeAara Ha eneKTpoHHoro ynpaBneHue e Sr,nraprR?

4) leQlrrrrapan e [ir,r H Mal]Hrtr ta6op or MoAenu Ha noHtrl4n, AaHHA vl npoqecl4

3a ycraHoBrBaHe t,i noAAlpxaxe xa CevaHruqHa oneparuBHa cbBMecrhMocr B

cpeAara Ha ereKrpoHHoro ynpaBneH e a Etnrapnn
5) HanpaeeHa e oqeHKa Ha sus4et7crahero or BbBex(qaHe Ha Cevaxr 'rxa

onepaThBHa cbBMecTfiMocr B cpeAaTa Ha eJleKrpoHHoTo ynpaBneHre
6) Brs ocnoea Ha npuHocr/Te c HayqHo 3HaqeHue, no AoroBop c 6hslLlata AAEY e

pean 3 paH npoerr ,,lzlsrorBsHe Ha aHarvt3 vt KoHLlenqL'ln 3a ycraHoBFBaHe h

noAApbxKa ua CeuaHruqua oneparhBHa cbBMecrr4Mocr rlpe3 cb3AaBaHe Ha

chcreMa or 4e$nHuqrrt Ha noHf,Thfl, AaHHh 14 npollec,4; t'l3rorBnHe Ha

Mol4B paHh npeAfloxeH F 3a aKryafl 3rpaHe Ha HopMarueHara ypep6a"
7) Bra ocuoea Ha np Hocure c HayqHo 3HaqeH!4e e cb3AaAeHa HoB BhA coSryepua

apx[4reKrypa
B) Bts ocxoea Ha np Hoc re c HayqHo 3Ha'.leHre e Bb3MoxHo Aa ce BtBeAe HoB

noAxoA nph ,43rpax(qaHe ua Semantic Layer sa Data Spaces
6. CreneH Ha nlqHoro yqacrxe Ha gucepraHTa B nprHocure

flpaau anevaueHr4e, Lre AoKTopaHTtr npoflBflBa AbnrotoAt4txeH rHTepec KtM Ter\irara Ha

A!1cepraqhflTa, Koero e B AHo or ny6nrxaqru, HanpaBeH or He[o no ra3 TeMa npeA

3aqhcngBaHero ruy. Toaa, KaKTo r,4 BHhMarenHoro 3ano3HaBaHe c qtnara Ahcepralluf, t4

ny6nraxaqrure, HanpaBeH no BpeMe xa uefiuara paspa6orxa Nrh AaBar ocHoBaHhe Aa
HanpaBF 3aKnoqeH[4eTo, qe u3cneABaHmgTa h npr4Hocr,4Te ca h3LlFlo c Ill,49HoTo y\]acT e Ha

AOKTOpaHTa.

7. Ilpeqexxa Ha ny6nxxaq[ure no AlcepraquoHHuq rpyg
Mar. flroOorvup Enaroea e HanpaBun 4 ny5nuxarluu npu paspa6orxa Ha A cepraq fiTa,

pe$epupaHr e SCOPUS. ly' veruprre ny6rnraqru ca h3TorBeH B cbaBropcrBo c
HaygHrTe pbKoBoA Tenr Ha AoKTopaHTa, KaTo BbB acrvxr nyonuxaquu roi, e nbpBr4

cbaBTop.

C nocoqeHrre ny6nrxaqru ce noKphBa u3ucKyeM R Mr.4HuMyM, 3anoxeH a [Tpaannurxa
3a ycnoB flra h peAa 3a npr,qo6meane Ha o6paaoaarenHa HayqHara creneH "!oxrop" ua
TY-Co$rr.
8. hsnonseaHe Ha pe3ynraruTe or Elcepraqt4oHH t4fl TpyA B HayqHara

coquanHa npaKTuKa

FlonyveHnre pe3ynrarri or A cepraq oHHt4F rpyA ca c reoperL,tLtHa h npaKr qecKa

HacorreHocr, t<aro uMar ruupox o6xaar Ha np noxeH e. Teoperuuurre nocraHoBKl4 B Hero
ca cra6unHa ocHoBa He caMo 3a ge$ranrapane h 3BbpuBaHe Ha Bc r.t Kr,1 geraHocru no
BbBexAaHe xa CeNaaHru,lHa oneparuBHa cbBMecruMocr, Ho 3a cb3AaBaHe Ha HoBl,4 BuA
co$ryepHa apxureKrypa.

A



[lonyveurre pe3ynrarl ca po6pa rnrccrpaUnfr Ha npexo,qa or Hay'.lHa paspa6orxa KbM

npaKr4qecroro rZ nphflaraHe B TaKaBa cneqraQnvHa .qeftHocr Karo craHAaprr3allilfl Ha

noHflTNF, ,qaHHil t/ npoqecil B eaeKTpoHHoro ynpaBneHre. A roBa e ocHoBara 3a ycnellHa

pearN3aLlvA Ha npoeKTa 3a n3rpaxqqaHe Ha caMoTo eneKTpoHHo ynpaBneHile.

9. CuoreercrBue Ha aBTope+epara c u3r4cKBaHAflTa 3a h3rorBflHero My 14

arqeKBaTHocT Ha oTpa3RBaHe Ha OCHOBHI4Te nOnO)KeHnfl u npHHochTe Ha

AlrcepraqhoHHl4fl rpyA

,[oxropanrur e n3rorBh.n aerope$epar a o6ervl or 30 neqarHil crpaHuqn.

AaropeQeparbr npeAcraBfl B pe3rcMe cbAlrpxaHNero Ha AilcepraqhoHHt4F TpyA, Karo

nocTaBF yAapeHneTo Bbpxy HeroBr ocHoBHt4 eneMeHTn r npeAcTaBfl ToqHo npilHoct4Te

NOCTNTHATN B HETO.

,Qoxyn,teHrtr e cr,o6pa3eH r3llFno c ycraHoBeHilTe n3vcKBaHVs na TV - Co$rr aa

oSoprvrnne Ha aBrope$epar.

10. MnenuR, npenoptKt4 u 6enexx[
Io ruoe MHeHhe, AoKTopaHTbr noKa3Ba 3HaHilr r onrr 3a caMocroFTerHa pa6ora,

BKflrcL{Bar4a caMocroFTenHH hscneABaHilR, o6pa6orxa Ha rexHrre pe3ynrarta n

TBopqeCKOTo t4M nprnaraHe 3a pe[UaBaHe Ha Cbl4eCTBeuta npo6neur,

[zlsxoxl4arZxN or roBa, npenopbqBaM Ha AoKTopaHTa Aa npo,,qbnxfi Aa npnnara
npnHocr4Te oT HeroBNF AilCepTaqiloHeH TpyA B no-HaTaTbuHara cm pa6ora.

Hsuana cbulecrBeHr sa6enexK[ KbM AilceprallLloHHt4n TpyA fVarepnanbr B Hero e

r43floxeH a pas6rpaeua Qoplra, neceH e 3a ycBoFBaHe il npilnaraHe B npaKTrKara.

3AKII}OqEHHE

lrcepraqiloHHLrFr rpyA HanbnHo orroBapfl Ha r3hcKBaHrflTa Ha 3axoHa sa pa3Bmrile Ha

aKaAeMrLiHt4H cbcrae Ha Peny6nuxa Sunrapran, Ha llpaahnHilKa 3a HeroBoro nprnoxeHue n

Ha l-lpaarnHilKa 3a ycnoBrFTa il pega sa npra4o6ilBaHe Ha HayqHh creneHlt s TexHilqecxns

yHilBepcmrer - CoSt,tn.

,[oxropaurbr e il3Bbptuhn go6pe opraHr43r4paHa il3cneAoBarencxa pa6ora, crnrHan e Ao

npaBilnHh h3BoAr/ r4 Bb3 ocHoBa Ha roBa e HanpaBrn paspa6orKt4 c HayqeH r npilnoxeH

xapaKrep.

Bus ocHoaa Ha roBa, npenopbqBaM Ha yBaxaeMoro HayqHo xypm Aa nprcb,qh Ha Mar.

r/HX. Iro6onltrap llrpaanoa 6naroee o6paaoaarelrHara h HayqHa creneH ,,,qoKTop" B

npo$ecraoHaflHoro HanpaBnenrae 5.3 ,,KouyHmxaqr4oHHa r KoMnrcTbpHa rexHfiKa" r HayqHara

cneqilanHocr,,AaroMarr3aLlulq Ha o6nacrr or HeMarepraflHara c$epa (a4umHucrparhBHa

geiluocr)"
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l. Actuality of the dissertation

The Semantic lnteroperability Problem is an extension of the original lnte roperab ility
Problem. The engine of this further development was initially the work on creating the so-
called "e-governance". Currently, the implementation of Semantic lnteroperability has also
started to be present in some new, specific technologies.

For example, the creation of Data spaces is based on a common understanding of the
semantics of sets of data types, which itself is an example of an application of Semantic
lnteroperability. Common to the implementations of this computer technology is the
introduction of semanttcs as its main component through the identification, construction and
use of the so-called Semantic Layer.

It is significant in this case that the problem of semantic interoperability is localized in a
given environment and its solution is implemented in this environment as a separate
component. That is, there is no general solution applicable in different environments, even
in the presence of semantic proximity and even overlap between them. Achleving Semantic
lnteroperability in e-Government projects in different countries, even EU N,4ember States, is
also not satisfactory.

What has been said so far clearly states that the problem of achieving Semantic
lnteroperability, rather its solution, continues to be relevant. The analysis made in the
dissertation convincingly shows this.

2. Degree of knowledge of the state of the problem and creative interpretation of
the literary material

The doctoral student convincingly demonstrates a high degree of knowledge of the state
of the problem. He processed a total of 95 literary sources, 73 of which are in Latin and 22
in Cyrillic. ln this case, it is good to note that some of them (mainly related to the work in the
EU and in our country) have the nature of normative regulations, which requires more effort
and experience in extracting the "pure computer technology" from them.

The creative interpretation of the analyzed developments on the topic of semantic
lnteroperability is impressive. The PhD student even reaches a level of generalization that
concerns the implementation of Semantic lnteroperability even in an environment where
information is presented and processed through paper documents.

It is the in-depth knowledge of the problem and its current state that is the basis on which
the doctoral student clearly and precisely defines the goals of his dissertation.



3. Correspondence of the proposed research methodology and the set goals
and objectives of the dissertation work

The PhD student uses a research methodology that is almost entirely based on the analysis

of the means used to represent semantics. The other pillar of research is the thesis that the

representation of semantics need not be comprehensible only to people with special computer

knowledge. This makes it quite difficult to achieve the set goal of the dissertation work, that is,

from the theoretical setting for achieving (establlshing and maintaining) Semantic
lnteroperability to reach a functionally complete set of means for the practical implementation

of this process, as a process of standard izatio n. Proper analysis, conclusions from it and

creative approach help the PhD student to successfully achieve this goal.

ln connection with this, the doctoral student creates definitions of concepts, data and
processes, with which he comprehensively and unambiguously presents all aspects of the

implementation of Semantic lnteroperab ility, as a well-organized and controllable

standardization process. ln doing so, the principle of defining semantic constructions based on

already defined ones is continuously applied. A novelty in the application of this principle is the
use of the basic tools developed by the doctoral student for the presentation of semantics.

I believe that the research and analysis methodology used, as well as the approach to
constructing definitions of concepts, data and processes, are adequate to the set goal and
tasks in the dissertation work.

4. Characterization of the nature and assessment of the credibility of the
material on which the contributions of the dissertation are based

The dissertation is in Bulgarian with a volume of 157 pages and is divided into 5

chapters. They are followed by a list of main contributions, a list of dissertation publications
and references. The development includes 9 figures and one table.

Chapter 1 provides an extensive overview of the problem of introducing and maintaining
Semantic lnteroperability in the e-government environment. lt includes a well-crafted
introduction to the subJect, emphasizing major, unsolved problems in various developments,
diminishing their value and applicability in the relevant practical field. After the review, a
thorough analysis of the development of the idea of Semantic lnteroperability in the EU, in
our country and in other countries was made. The chapter ends with conclusions that
motivate the set goals and tasks for their achievement in the dissertation work.

ln Chapter 2, the essence and tasks of introducing Semantic lnteroperability as a

standardization process are given. Appropriate criteria for certifying compliance with
compatibility requirements have been introduced. The detailing of the elements of the
standardization process, which is the basis for the completeness of the dissertation
development, is impressive. The chapter ends with a clear and unambiguous definition of
the tasks that the doctoral student set out to solve.

Chapter 3 presents the developed tools for representing semantics. They are based on
the generally accepted understanding of semantics/meaning, given in the explanatory
dictionary of the Bulgarian language. Thus, one steps on a generally accepted semantic
definition in order to build on its basis a semantically complete and consistent set of means
of representing semantics. The concepts of model/instance and information object are
introduced naturally to move to the definitions of single and composite data models.



Based on this, the requirements for an additional set of concepts, data and process
models, the introduction of registry support for them, test content for checking the fulfillment
of semantic interoperability requirements and others are further defined.

Chapter 4 contains the very models of the set of concepts, data and processes
necessary for the practical establishment and sustainable maintenance of Semantic
lnteroperability. lt is noteworthy that the developed models are technologically invariant and
do not impose any technological dependence upon a future introduction of Semantic
lnteropera bility in a specific information environment.

Chapter 5 justifies the need for, and presents the vision of, an architecture for Semantic
lnteroperability. This is used as a basis for defining methods and means for verifying
compliance with compliance requirements. The PhD student has correctly presented in a
separate section of this chapter the impact of the introduction of Semantic lnteroperability
on all actors in the e-Government environment.

The chapter also includes a brief presentation of practical developments based on the
contributions in the dissertation work. The depth of their impact on practical developments
is particularly impressive.

The chapter also includes a brief presentation of practical developments based on the
contributions in the dissertation work. The depth of their impact on practrcal developments
is particu larly impressive.

5. Contributions of the dissertation work
I agree with the contributions formulated by the doctoral student, classrfied as follows:
Sc i entific contri b ution s.

1) The essence of Semantic lnteroperability is clarified, as a form of introducing
standardization in the environment of e-Government

2) The basic means for presenting semantics are defined with a view to their
application when introducing Semantic lnteroperability in the e-government
environment

3) The basics for presenting semantics are defined with a live to their application
when introducing Semantic lnteroperability in the e-government environment

4) The terms "model", "model instance", "information object", "concept",
"unstructured data" and "information" are defined

Applied Contrib utio n s.
1) An evaluation of the methods and means for establishing Semantic

lnteroperability, developed at the initiative of the European Commission
2) An analysis has been made of the approach and means for establishing and

maintaining Semantic lnteroperability, introduced with the regulation of the
Electronic Government Act of 2007.

3) General and specific requirements have been created for the rnodels of
concepts, data and processes necessary to establish Semantic lnteroperability
in the e-government environment in Bulgaria?

4) The minimum set of models of concepts, data and processes for establishing and
maintaining Semantic lnteroperability in the e-government environment in
Bu lgaria is defined

5) An assessment of the impact of introducing Semantic lnteroperab ility in the e-
government environment was made



6) Based on the contributions of scientific importance. under a contract with the
former DAEU, a project was implemented "Preparation of an analysis and
concept for establishing and maintaining Semantic lnteroperability by creating a

system of definitlons of concepts, data and processes; preparation of motivated
proposals for updating the regulatory framework "

7) A new kind of software architecture has been created based on the scientific
contributions

8) Based on the contributions of scientific importance, it is possible to introduce a

new approach in building a Semantic Layer for Data Spaces

6. Degree of personal participation of the dissertation student in the
co ntrib utions

It is notable that the PhD student has a long-standing interest in the dissertation topic, as

evidenced by publications he made on the topic prior to his enrollment. This, as well as a
careful acquaintance with the entire dissertation and the publications made during its

development, give me reason to conclude that the research and contributrons are entirely
with the personal participation of the doctoral student.

7. Evaluation of publications on the dissertation work
M Sc Lyubomir Blagoev has made 4 publications during the development of the

dissertation, referenced in SCOPUS. All four publications were co-authored with the PhD
student's supervisors, with him as first co-author in all publications.

The mentioned publications cover the required minimum laid down in the Regulations
for the conditrons and procedure for acquiring the educational and scientific degree "Doctor"
of TU-Sofia.

8. Using the results of the dissertation work in scientific and social practice

The obtained results of the dissertation work are theoretically and practically oriented,
having a wide scope of application. The theoretical statements in it are a stable basis not
only for defining and carrying out all activities for the introduction of Semantic lnte roperab ility,
but also for creating a new type of software architecture.

The obtained results are a good illustration of the transition from scientific development
to its practical application in such a specific activity as standardization of concepts, data and
processes in electronic management. And this is the basis for the successful implementation
of the project to build the electronic government itself.

9. Compliance of the abstract with the requirements for its preparation and
adequacy of reflection of the main points and contributions of the
dissertation work

The doctoral student has prepared an abstract in a volume of 30 printed pages. The

abstract summarizes the content of the dissertation, emphasizing its main elements and

accurately presenting the contributions achieved in it.

The document is fully compliant with the established requtrements of TU - Sofia for
drafting an abstract.

10. Opinions, recommendations and notes
ln my opinion, the doctoral student shows knowledge and expelence of independent

work, including independent research, processing of their results and their creative
application to solve significant problems.



Based on this, I recommend that the PhD student continue to apply the contributions of
his dissertation in his further work.

I have no significant remarks on the dissertation work. The material in it is presented in

an understandable form, it is easy to learn and apply in practice.

CONCLUSION

The dissertation fully meets the requirements of the Law on the Development of the

Academic Staff of the Republic of Bulgaria, the Regulations for its Application and the

Regulations for the Conditions and Procedures for Acquiring Scientific Degrees at the

Technical University - Sofia.

The doctoral student has carried out well-organized research work, reached correct

conclusions and, based on this, made developments of a scientific and applied nature.

Based on this, I recommend the respected scientific jury to award lV.Sc. Eng Lyubomir

Parvanov Blagoev the educational and scientific degree "doctor" in the professional direction
5.3 "Communication and computer technology" and the scientific specialty "Automation of
areas of the intangible sphere (administrative activity)". t/j
Sofia, 15.11.2024

REVIEWER:

/ Assoc. Prof. Dr. eJg. aatya Pavloval


