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1. Hwme, ume jemHor poauresba, mpesnMme: bojana, Tuxomup, Aparam (3opanosuh) /Bojana, Tihomir,

Dragas (Zoranovic)

2. [Jarym pohema: 25.04.1992. Mecto u npxaBa pohema: HoBu Can, Cpbuija,
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I1.1 OcHOBHE WJIM HHTErpHCAHE CTYdHje

lNoguna ynuca: | 2011. l'oguna 3aBpmerka:| 2015, [Ipoceuna oneHa Tokom cryamja:| 10

Yuusep3urer: YHusepsureT y HoBom Cany / University of Novi Sad

dakynrer: DakynreT TeXHUYKUX Hayka / Faculty of Techical Sciences

Crynujcku nporpam: PauyaapcTBo u ayromatuka / Computing and control engineering

CreueHo 3Bam-e: JMIIIOMHAPAHU HHKEEEP EIIEKTPOTEXHUKE U pauyHapcTBa / Bachelor of Science in
electrical and computer engineering

I1.2 MacTtep v Marucrapcke CTviamje

l'opguna ynuca: | 2015. l'omuna 3aBpmietka: 2016. IIpoceuna oreHa TokoM cryamja:| 10

Yuugep3urer: YHusepaureT y HoBom Cany / University of Novi Sad

daxkynrer; PakynreT TeXHUYKUX Hayka / Faculty of Techical Sciences

Crynujcku nporpam: PauyHapcTBo u ayromaruka / Computing and control engineering

CreueHo 3Bam-e: MacTep HHXKEILED eIEKTPOTEXHUKE U pauyHapcTBa / Master of Science in electrical and
computer engineering

Hayuna o6mact: EIeKTpOTEeXHUYKO U pauyHApCKO MHKemkepcTBO / Electrical and Computer Engineering

Hacos 3aBpisor paga: GenAn — DSL 3a onuc uaTepdejca web ammukanuja ynorpedom TextX
Mmetaje3uka / GenAn — DSL for describing web application interfaces using TextX metalanguage

I1.3 loxTOopcke cryamje

lNonuna ynuca: | 2016.

VYuusep3urer: YHusepsurer y HoBom Cany / University of Novi Sad

daxynrer: Dakynrer TexHnukux Hayka / Faculty of Techical Sciences

Crynujcku nporpam: PauyHapeTBo u ayromatuka / Computing and control engineering
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11.4 IIpuka3 HAVYHUX U CTPYYHUX PATOBA KAHIUIATA

P. op.

ayTopH, HacJIOB paja, Yaconuc, BOJXyMeH (ronuHa) ctpanuiie oA-10, DOI win
ISBN/ISSN

Kateropuja

Dragas, B., Todorovi¢, N., Rajaci¢, T., Milosavljevi¢, G., & Vukovié, 7. Novel
Approach to Integration of Manual Changes in Generated Code: SeamlessMDD.
Journal of Web Engineering. 24(4). 2025. pp. 499-528. DOI: 10.13052/jwe1540-
9589.2442

M22

Pao npunaoa npobremamuyu ooxmopcke oucepmayuje: JAA/YES

HE

JEJIMMUYHO

P. op.

ayTopH, HACJIOB paja, yaconuc, BOJXYMeH (roauHa) ctpanuiie oa-n0, DOI wiu
ISBN/ISSN

KaTeropuja

Todorovi¢, N., Luki¢,, A., Todorovi¢, N., Dragas, B., Milosavljevi¢, G.:
Automating the development of API-based generators using code idioms mining,
Software and System Modeling. 25(1). 2025, pp. 1-28, DOI: 10.1007/s10270-025-
01296-z

M21

Pao npunaoa npobremamuyu ooxmopcke oucepmayuje: JAA/YES

HE

JEJIMMHUYHO

P. op.

ayTopH, HACTIOB Pajia, Ydconuc, BOJXyMeH (roauHa) ctpanuie oa-10, DOI nim
ISBN/ISSN

KaTeropuja

Dragas, B., Todorovi¢, N., Rajaci¢, T., & Milosavljevi¢, G. SeamlessMDD:
Framework for seamless integration of generated and hand-written code. In

International Conference on Web Engineering. 2024. pp. 163-177.
DOI:10.1007/978-3-031-62362-2

M33

Pao npunaoa npobremamuyu ooxmopcke oucepmayuje: |[JA/YES

HE

JEJIMMHUYHO

P. 6p.

ayTopH, HACTIOB Pajia, Ydconuc, BOJXYMeH (roauHa) ctpanuile oa-10, DOI nim
ISBN/ISSN

KaTeropuja

Todorovi¢, N., Dragas, B., & Milosavljevi¢, G. Supporting integrative code
generation with traceability links and code fragment integrity checks. In:
Trajanovic, M., Filipovic, N., Zdravkovic, M. (eds) Disruptive Information
Technologies for a Smart Society. [CIST 2023. Lecture Notes in Networks and
Systems. vol 872. 2024. pp. 490-501. DOLI: https://doi.org/10.1007/978-3-031-
50755-7_46

M33

Pao npunaoa npoonemamuyu dokmopcke oucepmayuje: JIA/YES

HE

JEJIMMHWYHO

P. 6p.

ayTOpH, HACIIOB pajia, Yaconiuc, BOJAyMeH (ToauHa) ctpanuiie oa-10, DOI wim
ISBN/ISSN

KaTeropuja

Zoranovié, B., Todorovié, N., Vukovié, Z., Lukié¢, A., Milosavljevi¢, G.: Testing of
large scale model-driven solutions, In ICIST 2019 Proceedings. 2019, pp. 174-177,
https://www.eventiotic.com/eventiotic/files/Papers/URL/48e1d79¢-3066-49ba-
b4d5-cc38faebae77.pdf

M33

Pao npunaoa npobremamuyu ookmopcke oucepmayuje:

JIA HE/ NO

JEJIMMHNYHO

P. 6p.

ayTOpH, HACIIOB pajia, Yaconiuc, BOJAyMeH (roauHa) ctpanuiie oa-10, DOI wim
ISBN/ISSN

KaTeropuja

Todorovié N., Lukié, A., Zoranovié, B., Vaderna, R., Vukovi¢, Z., Stoja, S.:
Roselib: A library for simplifying .net compiler platform usage. ICIST 2018
Proceedings Vol.1, pp.216-221. 2018. pp. 216-221. ISBN 978-86-85525-22-3

M33



https://www.eventiotic.com/eventiotic/files/Papers/URL/48e1d79e-3066-49ba-b4d5-cc38faebae77.pdf
https://www.eventiotic.com/eventiotic/files/Papers/URL/48e1d79e-3066-49ba-b4d5-cc38faebae77.pdf
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Pao npunaoa npobremamuyu dokmopcke oucepmayuje: JIA |HE/ NOI JAEJIMMHNYHO
P. 6p. | ayropu, HacnoOB pana, yaconuc, BOXyMeH (roguHa) ctpanuile oa-10, DOI nm KaTeropuja
ISBN/ISSN
Nikoli¢, L., Leti¢, M., Zoranovi¢, B., Dejanovic, 1.: Adaptation of http request- M33
7 response messaging to arbitrary messaging pattern in restful service oriented
) architectures. ICIST 2018 Proceedings Vol.1. 2018. pp. 290-295. ISBN: 978-86-
85525-22-3
Pao npunaoa npobremamuyu dokmopcke oucepmayuje: JIA |HE/ NOI JAEJIMMHNYHO
P. 6p. | ayropu, HacnoB paja, uaconuc, BOIyMeH (TonuHa) crpanuie on-10, DOI nmu KaTeropuja
ISBN/ISSN
Nikoli¢, L., Dejanovié, 1., Zoranovié, B., Milosavljevi¢, G.: A framework for M33
8. | component software in python. ICIST 2017 Proceedings Vol.1. 2017. pp. 173-178
ISBN 978-86-85525-19-3

Pao npunaoa npobremamuyu ookmopcke oucepmayuje:. 1A HE/ NO| JAEJIMMHNYHO
P. 6p. | ayropu, HacnoB pana, yaconuc, BOXyMeH (roauHa) cTpanuile oa-10, DOI nim KaTeropuja
ISBN/ISSN

Zoranovié, B., Nikoli¢, L.,Radisi¢, R., Milosavljevi¢, G., Dejanovi¢, I.: Genan—dsl | M33
9. for describing web application gui based on textx meta-language. ICIST 2017
Proceedings Vol.1. 2017. pp. 190-194. ISBN 978-86-85525-19-3

Pao npunaoa npobnemamuyu doxkmopcke oucepmayuje: 1A HE II[EJH/IMI/ILIHOI

III OHLEHA NOAOBHOCTHU TEME

Orena:

II1.1 popmynanuje Ha3uBa Te3e

Improving support for introducing model-driven software development into existing software projects
VYuanpeheme noapiike 3a yBohemwe pazBoja codTepa BoheHor Mozenuma y nocrojehe codreepcke
MpojeKTe

IIpensioxeHnn HACJIOB Te3e je MoxodaH? JIA/ YEQ HE

II1.2 mpenmera (mipobiiemMa) HCTpaKUBaa

[IpenMer nmucepraiyje je oJjiakinaBame yBohewma pa3Boja codTBepa BoheHOr Moneiauma y mocrojehe
codtBepcke mpojekte. UmkemepcTBo Boheno monenuma (eHra. Model-Driven Engineering — MDE) je
MPUCTYN pa3Bojy codTBEpa KOjU MOJIENy A0/eJbyje IPUMApHY YJIOrY, KOpUcTehH ra 3a CMamemhe OIIITE
KOMIITICKCHOCTH PEHICHA IITO MOXKE TOBECTHU I0 nosehama IMPOAYKTUBHOCTH IIpOorpamMepa, IoCTu3ama
kpahnx u jepTHHUjUX IUKITyca pa3Boja copTBepa, JaKiie MPEHOCHBOCTH Pelliekha Ha JIpyTe TaThopMe U
HHPPACTPYKTYpE, CMambemha BpeMeHa MOTPeOHOT 3a pa3Boj pelierma, peayKuuje MoryliHOCTH HacTaHKa
rpemaka W noBehama KBaIUTETa CO(TBEPCKOr pelIema. YIPKOC OpPOjHUM TPEAHOCTUMA, OBaKaB
MPUCTYI Pa3Bojy codTBepa HUje MIMPOKO 3aCTYIUbEH W NMPHMEHHBAH, MOCEOHO HE 3a ayTOMaTH3allHjy
pas3Boja M oIpXKaBama CIOXEHHX HHIYCTPUjCKMX peliema ca Beh yCIoCTaB/bEHOM apXHTEKTYPOM H
mporecuma.

YBohewe MDE y nocrojehie codtBepcke npojekre npeacTapiba 3Havajad u3a3oB. Kopumiheme MDE
ajyiata 3aXxTeBa MPOMEHY Y yCTaJbeHOM HAYMHY Pa3MUIbakha, aKTHBHOCTUMA H yJIOTaMa y TIPoIlecy
pasBoja copTBepa. KopeHure nmpoMeHe HauMHa pa3Boja MOTY M3a3BaTH Pa3INIUTE COIIMO-TEXHUYKE
pobJeMe Be3aHo 3a MPUXBATake MpoMeHa. Mi3MeHe KOMIIOHEHTH, MoJTyJ1a U apTedakaTa cucTeMa MOry
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MOPEMETUTH (DYHKITUOHUCAHHE TSCTUPAHUX KOMIIOHEHTH KOj€ CY OJIaBHO Y YIOTPEOU M OTEIKATH HBHXOB
JaJb¥ pa3Boj. MHOTH pUCTYITH Boh)eHN MOIEIMMa 3aXTeBajy yBoheme of rope ka moie (top-down),
YMECTO UTepaTUBHE UMILUIEMEHTAIIH]je KOja je BHIIE y CKJIay ca CAaBPEMEHHM ariJIHUM MPUCTYIHMa
pa3Boja codTBepa.

Kpajmwu miub oBe Te3e je aa ce, Ha GieKkcHOMIaH HaurH, Kpo3 pa3Boj MpHUCTyNa U npumaaajyher pagHor
OKBHpa, MOJPKH MpOIIec Mpeiacka ca TpaIullMOHATHUX METOAa pa3Boja coTBepa Ha pa3Boj BoheH
MoJieniuMa ca poKkycoMm Ha KOMIUIEKCHe, HHAycTpujcke cucteme. Llusb je na ce MDE mocteneno
uHTerpHIIe y mocrojehe cucreme, paau Opxer u jepTuHujer qoOujama MPBUX Pe3yTara, Kao U CMambemha
pHU3WKa 011 HapyIIaBama noctojehnx (yHKIIMOHATHOCTH.

3ak/byyak KOMHCHjE je Aa je TpeajoKeHd mpeamer (mpobieM) HUCTpaKMBama aKTyeldaH M Ja MOXKE
JIOBECTHU JI0 KOHKPETHHMX Hay4YHHX pe3ynrata. Ctora, mpeamer (mpo0sieM) UCTpakuBamba je mo00aH.

The dissertation topic is introducing model-driven software development into existing software projects.
Model-Driven Engineering (MDE) is an approach to software development that emphasizes the
importance of models to reduce overall solution complexity. This reduction can lead to increased
developer productivity, shorter and less expensive development cycles, improved portability across
different platforms and infrastructures, reduced development time, a lower likelihood of errors, and
enhanced software quality. Despite these numerous benefits, MDE is not widely adopted, particularly for
automating the development and maintenance of complex industrial solutions with established
architectures and processes.

Introducing model-driven development into existing software projects presents significant challenge. The
adoption of MDE tools necessitates changes in established ways of thinking, activities, and roles within
the software development process. Such fundamental changes can lead to various socio-technical issues
related to resistance to change. Modifications to system components, modules, and artefacts may disrupt
the functioning of long-used and tested components, complicating their further development. Many
model-driven approaches require a top-down introduction rather than an iterative implementation, which
aligns more closely with modern agile software development practices.

The ultimate goal of this thesis is to support a flexible transition from traditional software development to
model-driven development, particularly for complex industrial systems, through the development of an
approach and associated framework. The intent is to gradually integrate MDE into existing systems to
achieve faster and more cost-effective initial results while minimizing the risk of disrupting existing
functionalities.

The Committee concludes that the proposed research topic is relevant and can yield concrete scientific
results. Therefore, the topic is deemed appropriate.

IIpenmer ncTpaxkuBama je mopodan? A/ YE, HE

II1.3 mo3HaBama mpobeMaTrKe Ha OCHOBY H3a0paHe JUTEepaType ca CIIUCKOM JIUTepaType

IMommc nuTepaType HaBeIeH NPHUIMKOM IPHjaBe TeMe IOKTOPCKE AMCEpPTAlHje OAroBapa MpPEAMETY
HCTPaKHBarba JOKTOPCKE JUCEPTAIHje U YKa3yje Ha JICTaJbHO U3BPIICHY aHATU3Y JIUTEpaType.
[ToceOHO cy 3HauajHu ciieaehu U3BOPH:

The bibliography submitted with the doctoral dissertation application aligns with the research subject
and reflects a comprehensive review of the literature.
The following sources are especially significant:

e Sultan Almutairi, Athanasios Zolotas, and Dimitris Kolovos. Towards round-trip engineering of code
fragments embedded in models. In Proceedings of the 25th International Conference on Model
Driven Engineering Languages and Systems: Companion Proceedings, MODELS ’22, page 529-538,
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New York, NY, USA, 2022. Association for Computing Machinery.

Anthony Anjorin, Marius Lauder, Michael Schlereth, and Andy Schurr. Support for bidirectional
model-to-text transformations. ECEASST, 36, 01 2010.

Edouard Batot and Houari Sahraoui. Promoting social diversity for the automated learning of
complex mde artefacts. Software and Systems Modeling, 21, 06 2022.

Carlo Bernaschina, Emanuele Falzone, Piero Fraternali, and Sergio Herrera. The virtual developer:
Integrating code generation and manual development with conflict resolution. ACM Transactions on
Software Engineering and Methodology, 28:1-38, 09 2019.

Jean Bezivin. Model driven engineering: An emerging technical space. In Generative and
Transformational Techniques in Software Engineering: International Summer School, GTTSE 2005,
volume 4143, pages 36—64, Berlin, Heidelberg, 01 2006. Springer Berlin Heidelberg.

Emanuele Falzone and Carlo Bernaschina. Intelligent code generation for model driven web
development. In Cesare Pautasso, Fernando Sanchez-Figueroa, Kari Systa, and Juan Manuel Murillo
Rodriguez, editors, Current Trends in Web Engineering, pages 5—13, Cham, 2018. Springer
International Publishing.

T. Greifenberg, K. Holldobler, C. Kolassa, M. Look, P. M. S. Nazari, K. Muller, A. N. Perez, D.
Plotnikov, D. Reiss, A. Roth, B. Rumpe, M. Schindler, and A. Wortmann. A comparison of
mechanisms for integrating handwritten and generated code for object-oriented programming
languages. In Proceedings of the 3rd International Conference on Model-Driven Engineering and
Software Development, MODELSWARD 2015, page 74-85, Setubal, PRT, 2015. SCITEPRESS -
Science and Technology Publications, Lda.

S. Johann and A. Egyed. Instant and incremental transformation of models. In Proceedings. 19th
International Conference on Automated Software Engineering, 2004., pages 362-365, 2004.

A. Kusel, J. Etzlstorfer, E. Kapsammer, P. Langer, W. Retschitzegger, J. Schonbock, W. Schwinger,
and M. Wimmer. A survey on incremental model transformation approaches. CEUR Workshop
Proceedings, 1090:4—-13, 2013.

Ana Patricia Magalhaes, Rita Suzana P. Maciel, and Aline Andrade. Developing model
transformations: A systematic literature review. In Proceedings of the 22nd International Conference
on Enterprise Information Systems (ICEIS), volume 2, pages 80—-89. INSTICC, SciTePress, 2020.
Babajide Ogunyomi, Louis Rose, and Dimitrios Kolovos. Incremental execution of model-to-text
transformations using property access traces. Software And Systems Modeling, 18:1-17, 02 2019.
Louis M. Rose, Nicholas Drivalos Matragkas, Dimitrios S. Kolovos, and Richard F. Paige. A feature
model for model-to-text transformation languages. In 2012 4th International Workshop on Modeling
in Software Engineering (MISE), pages 57-63, 06 2012.

Bran Selic. What will it take? a view on adoption of model-based methods in practice. Software And
Systems Modeling, 11, 10 2012.

Markus Volter. A catalog of patterns for program generation. In Proceedings of the 8th European
Conference on Pattern Languages of Programms (EuroPLoP ’2003), pages 285-320, 01 2003.

N300p autepartype je onropapajyhu? JIA/ YE§1 HE

II1.4 nusbeBa UCTpaKUBambA

wub nctpaxknBama je 1a omoryhu pas3Boj npucTymna U npumnaaajyher pagHor okBUpa KOju MOIpKaBajy:

[MapruujanHo yBOheme TpHUCTyNa 3acHOBaHOT Ha MojenuMma (y camo jelaH JIe0 CHCTeMa), JIOK ce
OCTaTak cUcTeMa pa3BHja 0e3 n3MeHa.

U3z6eraBame notpede 3a IpacTUUHOM IIPOMEHOM OpraHM3alyje Koaa yHyTap MoIyda.

Onp:xaBambe 1ocrojehier HUBoa YUTIBUBOCTH KOJIA.

3anpxkaBame noctojeher mpomeca pa3Boja 3a YJIaHOBE Pa3BOjJHOI TMUMa KOJU HE KOPHCTE MPHUCTYII
Bol)eH MoJienTMa pasii CMamkerba OTIIopa MpH yBOhewmy

3aKJ},yan KOMI/ICI/IjC je ;[aje HaBCACHU LIWJb aACKBATHO ITOCTABJbCHU CXOAHO NPECAMCTY UCTPAKMBahA.

The goal of the proposed research is to enable development of an approach and associated framework




that supports:

e The partial introduction of the model-driven approach (only in one part of the system) while allowing
the rest of the system to be developed without changes.

o The avoidance of drastic changes in code organization within modules.

e The maintenance of the existing level of code readability.

o The retention of the current software development process for developers not using the model-driven
approach. This is particularly important as it reduces resistance to adoption and the need to train a
larger number of team members, while keeping the development time of traditionally developed
components unchanged.

The Committee concludes that the stated goal is appropriately aligned with the subject of the research.

[n/beBn neTpaxuBama cy oarosapajyhmn? JIA/ YE§] HE

II1.5 ouexkuBaHUX pe3ynrara (XUIIOTE3E)

OuexuBaHM Pe3yNTaTH MPEUIOKEHOT HCTPAKUBAba Cy TIPUCTYI M Pa3BOjHU OKBUP KOjH TIOPKABAjy
yBoheme MDE y mocrojehe codtBepcke cucteme. [Ipemnoxkenn pagau OKBHp ce, KPO3 CIIEITUPUKAIN]Y
KOHKPETHHX METaMo/IeNa, JieJia MojielIa CUCTeMa U TeHepaTopa Kojia, MOKe KOPUCTUTH Kao OCHOBA 32
pa3Boj npousBospbHEX MDE anata xoju He 3aXTeBajy OMTHY IPOMEHY OpraHU3aIlije KoJa U HaurHa paja.
OBuMm ce oTBapa nyT 3a npumeHy MDE Ha noctojehe cucteme, ITO MOXKE Jia IOHECE OPOjHE IPEIHOCTH
nonyT Kpaher nukiryca pasBoja, Behe mpoJyKTHBHOCTH M yrOpOYHE OAPKUBOCTH JaTUX CHCTEMA, Y3
CMameme oTIopa npu yBohemy. [lojeqnnaune MeTo/ie M ONMCAHU MIPUHIUIIN CE MOTY UCKOPUCTHUTH 32
yranpeheme MDE npakcu Koje ce THUy HHKPEMEHTAITHOT TeHepHcarma Ko/Ia U Clajakba PyYHO MHCAHOT U
TeHEepUCaHOT KOJa.

Pannu okBup he 06e30euTH anropuTMe U KOMIOHEHTE 3a:

(1) Cnermudpukaryjy Mojiesia Ha OCHOBY HaBeIGHOT MeTaMo Iena.

(2) JleTexTOoBark-¢ MUHMMAJTHOT CE€Ta OIEepallkja U3BPIICHUX HaJl MOJIEJIOM ropelemeM Bep3uja MoeIa.
(3) T'enepucame koma koje omoryhyje MHUHMMaiIHY, WHKPEMEHTAJIHY H3MEHY apTedakaTa Ha OCHOBY
JIETEKTOBaHUX TIPOMEHa MOJIENa.

(4) Opkecrpaliyjy reHepaTopa Koja.

(5) Herexnujy koHpHKaTa.

(6) PaspemaBame KoH(pIMKATA 3aCHOBAHUX HA KOHTEKCTY.

3ak/byuyak KOMHCHjE je€ Ja Cy HaBEICHH OUYCKHMBAaHU PE3yJTaTh JIOKTOPCKE AucepTanuje 100po
nebuHUCAHW W 1@ TPEACTaB/bajy BakKaH HCTPAXKHMBAYKMA pe3yiTarT u J00py OCHOBY 3a Jajba
HCTPaKUBamba.

The expected results of the proposed research are:

The expected results of the proposed research include an approach and a development framework that
facilitate the integration of MDE into existing software systems. The proposed framework, which specifies
a concrete metamodel, a partial system model, and code generators, serves as a foundation for
developing a wide variety of model-driven tools. These tools do not necessitate significant changes in
code organization or workflow. This approach facilitates the application of Model-Driven Engineering
(MDE) to existing systems, offering numerous benefits, including shorter development cycles, enhanced
productivity, and long-term sustainability, while minimizing resistance to adoption. The individual
methods and principles outlined can be utilized to enhance current MDE practices related to incremental
generation and the integration of handwritten and generated code.




The framework will provide algorithms and components for:

(1) Definition of models based on the specified metamodel.

(2) Detection of a minimal changeset of operations performed on the model, obtained through model
version comparison.

(3) Generating code that facilitates minimal, incremental modifications of artifacts based on detected
changeset.

(4) Orchestrating the code generation process.

(5) Supporting conflict detection.

(6) Supporting contextual conflict resolution.

The Committee concludes that the expected results of the doctoral dissertation are well-defined and
represent an important outcome for the doctoral dissertation, providing a solid foundation for further
research.

OuexknBaHU Pe3yJTATH NPEACTABLAJY 3HAYAjaH HAYYHU JONPUHOC? A/ YE§1 HE

I11.6 mana paga (Ha OCHOBY (ha3a HCTpaXKUBaa U OPHjESHTALMOHOT caapikaja aucepraimje u3z Odpacia

1

[Inan pana npemokeHOT UCTpaKMBamka YKIbyUyje cienehe daze:

1) [IpoyuaBame TEOpHjCKUX OCHOBA

2) IMpernen nocrojehux pemema

3) Hedunncame apxuTeKType perema

4) lebuHrcame KpUTEpHjyMa - 3aXTEBa 32 TEXHHYKO PElICHE

5) MonenoBame paHOT OKBHUpPA

6) MozenoBame 1 OpKecTpalnuja KOMIOHEHTH

7) IlocTaBka apXUTEKType peliemha

8) MmmuiemeHTanuja mpoTOTHIIA PEeLIeHha

9) Banunaiuja u BepuduKalija peiema Kpo3 MPUMEHY Ha PealHOM CUCTEMY

3akipy4yak KOMHUCHjE je Aa je IUIaH paja jacHo JeduHMCaH M Ja oMoryhaBa MOCTH3ambe OYEKHBAHMX
pesyinrara.

The work plan for the proposed research includes the following phases:

1) Investigating theoretical foundations

2) Reviewing existing solutions

3) Defining the solution architecture

4) Establishing criteria and requirements for the technical solution

5) Framework modeling

6) Modeling and orchestrating components

7) Specifying the solution architecture

8) Implementing the solution prototype

9) Validating and verifying the solution through application on a real system.

The Committee concludes that the work plan is well-defined and facilitates the achievement of the
expected results.

Ilnan paga je onroBapajyhu? JIA/ YE§] HE

III.7 meTona 1 y30paka UCTpaKUBamka
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VY npemioxkeHoM ncTpaxuBamy he outn nmpuMemeHe cneaehe merone: Teopujcka aHanm3a, u3pana
TEOPH]jCKO-KOHIETITYaTHOT MOJielia, U3paja TEXHUUKOT pelieka, BepuuKaluja 1 eBatyanmja.

Teopujcka ananmza: UcnutuBame obmactu Tpanchopmanrja Moaena (Tpanchopmalirja Mojena y MOJel
U Momenma y Kom), mpobieM cHHXpoHu3anuje. TexHHMKE W TPHUCTyNH pellaBamy MpodiieMa
CHUHXpOHHM3alMje y 00NacTu pazBoja BoheHOT MopenanMa, cnenu(UIHO WHTErpanuju pyyHO MHUCAHOT M
TeHepUCAaHOT Koja. AHann3a MOJEPHHX allaTH 3a pa3Boj codTBepa BoheHOr MoaennMa MPHUCTYIajy
TeHepHcamy Koja, MOCTojatbe MOTyNHOCTH WHKPEMEHTAIIHOT TeHepHcama W Tperjel KOpHIIheHHX
TEXHHUKa CIajaba PyYHO MHUCAHOT W TeHeprcaHor Kojaa. MoryhHOCT mpuMeHe aHaTU3UpaHUX MPHUCTYIA Yy
KOHTEKCTY CIOKEHHX, 3PENINX HHIYCTPH]CKUX pelleha.

Uzpana Teopujcko-koHIENTyanHor Mognena: Crneuuduxanuja apxXUTEKType peliema, AehuHucame
KpUTepHjyMa Koje TEXHUYKO pelermhe Tpeda 1a 0CTBapH.

Uzpana TeXHUYKOT pellemna: MMIDIEMEHTaIja MOTPeOHNX KOMIIOHEHTH HaBeleHuX y cekuuju [11.5.
Bepudukanuja u epanyanuja: PaspujeHn npuctyn u copTBepcko peniewe orhe BepupuKoBaHU Kpo3 IBE
CTyauWje ciydaja Au3ajHupaHe Tako na (1) Bepudukyjy mojenrHayHe KOpake METOAEe W KOMIIOHEHTE
peuiema, 1 (2) npolieHe NPUMEBUBOCT METO/IE Ha PEaTHOM COPTBEPCKOM CHCTEMY.

Komucuja cmatpa ga MeTos 11 y30pak oAroBapajy nmorpedaMa NcTpakiBama.

In the proposed research, the following methods will be utilized: A theoretical research, development of a
theoretical and conceptual model, practical implementation, evaluation of developed methods,
architecture, and technical solution.

Theoretical Research: Examination of the field of model transformations, including model-to-model and
model-to-code transformations, as well as the synchronization problem. It explores techniques and
approaches for resolving synchronization issues in model-driven development, particularly concerning
the integration of manually written and generated code. An analysis of modern model-driven software
development tools will be conducted, focusing on their approaches to code generation, support for
incremental code generation, and techniques for merging manually written and generated code.
Development of a Theoretical-Conceptual Model: Specification of the solution architecture and defining
the criteria that the technical solution should meet.

Technical Solution Implementation: Implementation of the necessary components outlined in section I11.5.
Verification and evaluation: The developed approach and software solution will be verified through two
case studies designed to verify (1) verify the individual steps of the method and the components of the
solution, and (2) to assess the applicability of the method to a real software system.

The Committee concludes that both the method and the sample fulfill the requirements of the research.

Merton un y3opak cy oaropapajyhu? JTA/ YE§1 HE

I11.8 mecTa, 1abopaTopuje u onpemMe 3a eKCIIEPUMEHTAIHH Pa/l

Uctpaxusame he ce cripoBectn y nadboparopujama dakynrera TexHU4kux Hayka y Hosom Canmy, y3
oaroBapajyhu xapasep u copTaep.

The research will be conducted in the laboratories of the Faculty of Technical Sciences in Novi Sad,
utilizing the required hardware and software.

Komucuja cMaTpa na cy Mecta UCTpaKuBama M orpeMa oroBapajyhu, jep omoryhasajy cnpoBoheme
IPETIOKEHOT HCTPAKUBAIbA.
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The Committee concludes that the research locations and equipment are suitable, as they facilitate the
proposed research.

YcnoBu 3a ncTpaxkuBavky paja cy oarosapajyhun?  [JIA/ YE§] HE

II1.9 MeTome cTaTUCTHYKE 00pajie ogaTaka i OCTAINX PEJIECBAaHTHUX MOoJaTaKa

PasBujenu mpuctyn u coTBepcko pemiemhe he OUTH BalMOUpaHH MPBO KPO3 LUJBAHO KOHCTPYHCAHY
CTyOWjy ciydaja, kKoja Tpeba na Bepudukyje (QYHKIIMOHATHOCT IMOjeIMHAYHUX KOpaka METOJle H
KOMITOHEHTH pellema. 3aThuM, Baiupanuja he ce 00aBUTM TPUMEHOM Ha ayTOMaTH3aIljy pas3Boja
KOMIUIEKCHOT PEaNHOT cOPTBEPCKOT pellema, rae he akueHaT OMTH Ha Mepemy Op3uHE paja U yIITequ
Koje pemieme 06e30ehyije.

Komucuja cMaTpa 11a je oBakaB MeTo/ 00pajie moJaraka aJeKBaTaH, Te 1a OAroBapa norpedama
TOKTOPCKE JTUCEpTaITHje.

The method of selection, size, and construction of the data set:

The developed approach and software solution will first be validated through a specially constructed case
study designed to verify the functionality of individual steps of the method and the components of the
solution. Following this, validation will involve applying the approach to automate development in a
complex, real-world software system, focusing on performance measurements and cost savings provided
by the solution.

The Committee concludes that the method of data processing is adequate and meets the requirements for
the doctoral dissertation.

IIpeno:xkene metone cy oaroapajyhmu? JA/ YEQ HE
IV OIEHA NOAOBHOCTU KAHAUIATA

YcaoBu I[G(I)I/IHI/ICaHI/I 3a KaHauJaara CTy,[[I/IjCKI/IM mporpamMom:

IIpema un. 20 cr. 4 IlpaBwiHNKa O yIuCy, CTyaupamy Ha JOKTOPCKHM aKaJIeMCKUM CTyaujama u
CTHLIAY 3Bamba JJOKTOpa HayKa, OJJHOCHO, JJOKTOpa YMETHOCTH, CTY/ICHT CTHYE MPaBO Jia MPHjaBH TEMY
JOKTOPCKE IMCEPTAaLMje YKOJIHMKO j€ MOJIOXKUO CBE UCTIUTE ofpel)eHe CTyANjCKUM MPOrpaMoM U 010paHHO
TEOPHjCKE OCHOBE IOKTOPCKE ANCEepTalyje.

According to Article 20, paragraph 4 of the Regulations on Enrollment, Study in Doctoral Academic
Studies, and Acquisition of the Title of Doctor of Science or Doctor of Arts, a student may submit a topic
for a doctoral dissertation if they have passed all exams outlined in the study program and defended the
theoretical foundations of the dissertation.

Obpasnoocere: 1lpema nmonanyMa KojuMa pacrloyiaxe cTyJIeHTCKa ciayxk0a dakynrera TEXHUIKUX HayKa
y Hosom Cany, xamaupmatkuma bojana Jlparaimn je mMmosiokuiaa CBe HCIUTE ojpeljeHe CTYAHjCKHUM
MPOTPaMoOM JIOKTOPCKUX aKaJIeMCKHX cTyuja PauyHapcTBo u ayroMaTrka ca npocedyHom orierom 10,00
on0paHMiIa je TEOPHUjCKE OCHOBE JOKTOPCKE AMCEpTalllje, YUME j€ CTEKJIa CBE YCIIOBE 3a MpHjaBy TeMe
JIOKTOPCKE JTUCepTaIluje.

Justification: According to data from the Student Services of the Faculty of Technical Sciences in Novi
Sad, the candidate, Bojana Dragas has passed all exams required by the doctoral academic study
program in Computing and Automation with an average grade of 10.00 and has defended the theoretical
foundations of the doctoral dissertation. Thus, he has met all conditions for submitting a topic for the
doctoral dissertation.




Ja Jin KaHAUAAT UCIYHaBa ycaoBe? 1A/ YE. HE
V  OHEHA NOJOBHOCTMU NNPEUVIOKEHOI' MEHTOPA

V.1 buorpadwuja menTopa (10 500 peun):

l'opnana MunocassseBuh je penosuu npodecop Ha PakynTery TexHndkux Hayka y HoBom Cany. Aytop
je u xoaytop mpeko 100 pagoBa y nomahum n meljyHapoaHMM YyacomucuMma W KOoH(epeHIHjaMa, Kao U
mpeko 12 mpojexaTa M TEXHUYKHUX pellema y capaimu ca nmpuBpenoM. O0racTu WHTEpecoBama Cy joj:
pa3Boj codTBepa BOheH MOJIEIIMMa, METOJIOJIOTH]e U TEXHUKE pa3Boja cOTBEPa, MOJICIOBAKE CIOKEHUX
MocNOBHUX MHpopMaronux cuctema. [locBeheHna je mpeHocy 3Hama OJ CTpaHe aKaJeMCKe 3ajeTHUIE Ka
WHAYCTPHjH, aKTHBHO MPOMOBHIIYHM ycBajame METOJa pa3Boja copTBepa BOHEHOT MOJIENMa Y PEaTHUM
IIOCIIOBHUM OKDPYKEHHUMa.

Gordana Milosavijevi¢ is a full professor at the Faculty of Technical Sciences in Novi Sad. She has
authored and co-authored over 100 papers in national and international journals and conferences and
contributed to more than 12 projects and technical solutions in collaboration with industry. Her research
interests include model-driven software development, methodologies and techniques for software
development, and modeling complex business information systems. She is dedicated to bridging the gap
between academia and industry, actively promoting the adoption of model-driven software development
methods in real-world business environments.

V.2 Pedepeniie MeHTOpa U3 HaydyHEe 00JIaCTH KOJO] IPHUIMAaa TeMa JOKTOPCKE AUCEpTaIH]e:

P. 6p. | ayropwu, HacnoB, yaconuc, BOIyMeH (roxuHa) 6poj crpanuna oa-10, DOI win kareropuja
ISBN/ISSN

Todorovié, N., Lukié, A., Todorovi¢, N., Dragas, B., & Milosavljevi¢, G. (2025). M21
1. Automating the development of API-based generators using code idioms mining.
Softw Syst Modeling. pp. 81-108, https://doi.org/10.1007/s10270-025-01296-z

Rajaci¢, T., Zari¢, M., Sladi¢, G., Milosavljevi¢, G. (2026). TeMDA - A model- M22
2. driven framework for automatic validation of GDPR compliance. Journal of
Computer Languages, p. 101387. DOI: 10.1016/j.cola.2026.101387

Rajaci¢, T., Boberi¢-Krsticev, D., Tesendi¢, D., Milosavljevi¢, G. (2025). M22
Validation of GDPR Compliance in a Library Management System: A BISIS and
TeMDA Case Study. Information Technology and Libraries, 44(4). pages 20, DOI:
https://doi.org/10.5860/ital.v44i14.17407

Dragag, B., Todorovi¢, N., Rajaci¢, T., Milosavljevi¢, G., & Vukovi¢, Z. (2025). A M22
Novel Approach to Integration of Manual Changes in Generated Code:
SeamlessMDD. Journal of Web Engineering, 24(04), pp. 499-528.
https://doi.org/10.13052/jwe1540-9589.2442

Filipovi¢, M., Vukovié, Z., Dejanovié, 1., & Milosavljevi¢, G. (2021). Rapid M21
Requirements Elicitation of Enterprise Applications Based on Executable Mockups.
Applied Sciences, 11(16), 7684. pages 29. DOI:
https://doi.org/10.3390/app11167684

Vaderna, R., Vukovié, Z., Dejanovi¢, 1., & Milosavljevi¢, G. (2018). Graph M22
Drawing and Analysis Library and Its Domain-Specific Language for Graphs’
Layout Specifications. Scientific Programming, 2018(1), 7264060. pages 26, DOLI:
https://doi.org/10.1155/2018/7264060

Dejanovic¢, 1., Vaderna, R., Milosavijevi¢, G., & Vukovic, Z (2017). Textx: a python M21a
7. tool for domain-specific languages implementation. Knowledge-based systems, 115,
pp. 1-4. DOI: 10.1016/j.knosys.2016.10.023



https://doi.org/10.1016/j.cola.2026.101387
https://doi.org/10.5860/ital.v44i4.17407
https://doi.org/10.13052/jwe1540-9589.2442
https://doi.org/10.3390/app11167684
https://doi.org/10.1155/2018/7264060
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V.3 VcnoBu paeduHMcaHm 3a MeEHTopa y cCKiamay ca Ilpasunuma Ooxmopckux cmyouja
Yuusepsumema y Hosom Cady 3a 061acT K0joj IpHIaaa JOKTOPCKa AUCepalnja:

IIpema umn. 5 cr. 3 u 4 [IpaBuiHKKa O ymuUCy, CTyQHpamy Ha JOKTOPCKHM akaJeMCKHM CTyAWjamMa U
CTUIIalbY 3Barba JIOKTOpa HAayKa, OJJHOCHO, JOKTOpa YMETHOCTH, MEHTOD j€ MO MPaBIIy HACTABHUK AATOT
CTYAMjCKOT TIporpama WK UCTPaKUBau y HAy4YHO] MHCTUTYLMjH, KOjH TIOpE]] YCIIOBa KOjH Cy AeUHUCAHU
CTaHJapAuMa 3a aKpeIuTalMjy, Mopa HMMaTu pedepeHle U3 HayyHe oOJIaCTH KO0joj NpHIaga Tema
TOKTOPCKE AHCEpTallije U MMa HajMame TeT pagoBa 00jaBJbeHUX Y MPETXOJHIX JAECeT TOJMHA Ca UMIAKT
¢akxtopom ca SCI nucre, oqnocHo SCle nucre.

According to Article 5, Paragraphs 3 and 4 of the Regulations on Enrollment, Study in Doctoral
Academic Studies, and Earning the Title of Doctor of Science or Doctor of Arts, a mentor is typically a
professor within the relevant study program or a researcher at a scientific institution. In addition to
meeting the conditions set by accreditation standards, the mentor must provide references from the
scientific field related to the doctoral dissertation topic and have at least five publications in the past ten
years with an impact factor from the SCI or SCle lists.

Obpasnoocere: I'opnana MusocasibeBrh je HACTaBHUK JATOT CTYAUjCKOT Iporpama, 3a0B0JbaBa YCIOBE
neduHICaHe CTaHIapIuMa 3a aKpeuTaldjy U uMa pedepeHiie U3 HaydHe o01IacTd KO0joj MpHIaga TeMa
JOKTOpCKe aucepTanyje (YkJbydyjyhu u HajMame meT pajoBa u3 kateropuje M21, M22 u M23).

Justification: Gordana Milosavljevi¢ is a professor in the relevant study program. She meets the
accreditation standards and has published papers in the scientific field related to the topic of the doctoral
dissertation, including at least five papers from categories M21, M22, and M23.

Jla Jin MEHTOp HCIyHaBa ycjioBe? JIA/ YES| HE
VI 3AK/bYYAK

KAHIMJAT je mogo0an A/ YES| HE
MEHTOp je mogodan JIA/ YES| HE
TeMa je moJg00Ha JIA/ YES| HE

Obpasnoscerse 0 nooodnocmu meme, Kanouoama u meumopa (0o 500 peun):
Kowmrucuja je, HakoH JieTalbHe aHATN3e JOKYMEHTAIH]e, 3aKJby4rJia JIa:

* [IpennoxeHa Tema je akTyeaHa W aJcKBaTHA 3a IOKTOPCKY JUCEPTAIUjy U 33JI0BOJbaBa CBE CYIITHHCKE
u hopMaHe KpUTepHUjyMme.

» Kangunarkuma bojana Jlparai ucrymaa ycinoBe 3a u3pagy OpeaiokeHe TOKTOPCKe AucepTanyje.

* [Ipod. np F'opnana MunocasibeBuh HCITyHaBa yCIOBE 32 MEHTOPA MPEIOKEHE JTOKTOPCKE
JUCepTaluje.

Komucuja oBUM KOHCTaTyje a Cy UCIYH-EHU CBU HEOMXOJHHU YCIIOBH, OJJHOCHO Jia CY KaHIUJATKUbA,
TeMa U MEHTOp MOJIO0HH 32 U3pajy NpeIoKeHe TOKTOPCKE TUcepTalluje.

Kommucuja npemmaxe HacraBHo-HayuHoM Behy Dakynrera TeXHUUKHX Hayka YHUBep3uTeTa y HoBom
Cany ma mpuxBaTH TeMy JOKTOPCKE AMcCepTalyje ,, Y Hanpeheme moapmike 3a yoheme pa3Boja codrepa
BoheHor Mogenuma y noctojehe copTBepcke npojexte’ u na kKauaunaTkumby bojanu Jparam ogoOpu
u3pany oBe AMcepTanmje, a aa ce mpod. ap ['opnana MunocasseBuh nMeHyje 3a MEHTOpA.

Rationale for the suitability of the topic, candidate, and mentor:

The Committee, after a detailed analysis of the documentation, concluded that:
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* The topic is relevant and suitable for a doctoral dissertation, meeting all essential and formal criteria.
To provide a clearer depiction of the research subject, the committee has corrected the title of the
doctoral dissertation to better align with the proposal outlined in the thesis application.

* Candidate Bojana Dragas meets the requirements for preparing the proposed doctoral dissertation.

* Prof. Gordana Milosavijevi¢, PhD, is qualified to serve as a mentor for the proposed doctoral
dissertation.

The Committee affirms that all necessary conditions have been met, indicating that the candidate, topic,
and mentors are appropriate for the preparation of the proposed doctoral dissertation.

The Committee recommends that the Teaching and Scientific Council of the Faculty of Technical Sciences
at the University of Novi Sad approve the topic of the doctoral dissertation "Improving support for
introducing model-driven software development into existing software projects " and grant candidate
Bojana Dragas permission to prepare this dissertation, while appointing prof. Gordana Milosavijevi¢ as
a mentor.

Mecto u narym: Hosu Can, 16.03.2026.

1. I[Ipencennuk komucHje / chair

np l'opan Cnanuh, pen. npod.
Goran Sladié¢, PhD, full prof.

2. Unan xomucuje / member

np Haunujena booepuh Kpcruhies, pen. npod.
Danijela Boberi¢ Krsticev, PhD, full prof.

3. Unan komucuje / member

ap ’Kespko Bykosuh, gorieHT
Zeljko Vukovié, PhD, assistant prof-

4. Ynan xomucuje / member

np Urop [ejanosuh, pen. mpod.
Igor Dejanovié, PhD, full prof-

5. Unan xomucuje / member

1p Munan CTOjKOB, JOIICHT
Milan Stojkov, PhD, assistant prof.

HAINIOMEHA: Ynan xomucuje xoju He dcenu 0a nomnuwe uzeewmaj jep ce He claxce cd
Muuiberem eehune unanHoga Komucuje, 0ysHcau je 0a ynece y uzgeuimaj oopasioxicerbe 00HOCHO
pasioze 3002 KOJUx He ey 0a nNomnuuie U3gewmaj u 0a UCmu nomnuuie.




