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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

Todorovié, 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 JEJIUMUYHO

P. op.

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

KaTeropuja

Dragas, B., Todorovié, N., Rajaci¢, T., Milosavljevi¢, G., & Vukovic, 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, HACTIOB Pajia, Ydconuc, BOJXyMeH (roauHa) ctpanuie oa-10, DOI nim
ISBN/ISSN

KaTeropuja

Dragas, B., Todorovié, 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. DOL:
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

Todorovié¢, 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. ICIST 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 JAEJIMMHWYHO

P. 6p.

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

KaTeropuja

Sarenac, B., Todorovié, N., Todorovié, N., Sladi¢, G. Relying on E-Contracting
and Smart Contracts to Facilitate Legally Enforceable Conformance Checking in
Collaborative Production. In: Trajanovic, M., Filipovic, N., Zdravkovic, M. (eds)
Disruptive Information Technologies for a Smart Society. ICIST 2023. Lecture
Notes in Networks and Systems. vol 8§72. 2024. pp. 413-422. DOLI:
https://doi.org/10.1007/978-3-031-50755-7_39

M33

Pao npunaoa npobremamuyu dokmopcke oucepmayuje: JIA |HE/ N0| JEJIMMHNYHO
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P. 6p.

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

KaTeropuja

Todorovi¢, N., Vjestica, M., Todorovi¢, N., Dimitrieski, V. and Lukovi¢, I. A
Novel Approach and a Language for Facilitating Collaborative Production
Processes in Virtual Organizations Based on DLT Networks. In Proceedings of the
2nd International Conference on Innovative Intelligent Industrial Production and
Logistics (IN4PL 2021). 2021. pp 197-208. DOI: 10.5220/0010720900003062

M33

Pao npunaoa npobremamuyu dokmopcke oucepmayuje: JIA |HE/ NOI JAEJIMMHNYHO

P. 6p.

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

KaTeropuja

Todorovi¢ N., Vjestica M., Dimitrieski V., Zari¢ M., Todorovié¢ N., Lukovi¢ L.:
Towards Trustworthy Horizontal Integration in Industry 4.0 Based on DLT
Networks. FedCSIS 2020. Vol. 22. 2020. pp.63-69. ISSN 2300-5963

M33

Pao npunaoa npobremamuyu ookmopcke oucepmayuje: JIA |HE/ NO| JEJIMMHNYHO

P. op.

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

KaTeropuja

Todorovi¢ N., Todorovi¢ N., Ivkovi¢ V., Dimitireski V., Lukovi¢ I.: Secure
Horizontal Integration in Industry 4.0: Automatically Generated Smart Contracts
Deployed on a Private Blockchain Network. ICIST 2020 Proceedings. Voll. 2020.
pp.156-160. 2020. ISBN 978-86-85525-24

M33

Pao npunaoa npobremamuyu ookmopcke oucepmayuje:. JIA |HE/ NO| JEJIMMHNYHO

P. 6p.

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

KaTeropuja

Zoranovié, B., Todorovié, N., Vukovi¢, Z., Lukié, A., Milosavljevié, 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-cc38facbae77.pdf

M33

Pao npunaoa npobremamuyu doxkmopcke oucepmayuje: 1A HE II[EJH/IMI/ILIHO|

P. op.

ayTopH, HACJIOB Pajia, Yaconuc, BOXYMeH (roauHa) ctpanulle oa-10, DOI nin
ISBN/ISSN

KaTeropuja

10.

Todorovi¢ N., Lukié, A., Zoranovi¢, 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. 216221, ISBN 978-86-85525-22-3

M33

Pao npunaoa npobremamuyu ookmopcke oucepmayuje: IZIA/ YEﬂ HE JAEJIMMHWYHO

III OIEHA ITOAOBHOCTHU TEME

Onena:

1.1 popmynanuje Ha3uBa Te3e

Automating the Development of API-Based Generators Using Source Code Idioms Mining

Aytomaru3zanuja pa3Boja API-0a3upanux remeparopa pyJapemeM HIMoMa U3 U3BOPHOT KOAa

IIpenJioxeHu HACJIOB Te3e je Mox00an? JIA/ YEQ HE



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

II1.2 mpemmerta (mpobiteMa) HCTpaKuBamba

[Ipenver nucepramuje je ayroMaTH3aiyja pa3Boja reHeparopa 6asupanux Ha API-ju (enrm. Application
Programming Interface - API) pagm makmer yBohema WMHKEHmEpCTBa BOhHEHOT MOAETNMA Y XKUBOTHH
HUKITyC mocrojehinx copTBEpCKUX MpojeKara.

NmxemepctBo Boheno momenmnma (enri. Model-Driven Engineering — MDE) je mpuctyn pas3Bojy
co(TBepa KOju KOPUCTH MOJIeJIe Kao MpuMapHe apTedakte pa3Boja, TJie Ce N3BPILIUBE AIUTMKALIN]e H3BOC
n3 mojena kopuiihemem Tpanchopmaiuja. TpaHchopMmaruje ycMepeHe Ha KpPEUpame TEeKCTyallHOT
n3Na3a ce Ha3uBajy Tpanchopmanuje moaena y tekct (M2T), a muxoBa IprMeHa ce Ha3uBa TeHEPHCAHEe
kona. [lomTo cy Mojenw Ha BWIEM HHBOY alcCTpakiMje W OJMXKH JOMEHY TpoliieMa y OJHOCY Ha
nporpamMcke jesuke ommre HameHe (enri. General Programming Language - GPL), onu cy noroanuju 3a
cnenu(uKaIyjy, pa3Boj U OApKaBame CI0KEHIX cOPTBEPCKUX pemema mpumenoM MDE texHuka.

Hajeduxacuuju Haunn ysoherra MDE mpucrtyna je monudukanmja nocrojeher mpoieca pa3Boja Tako J1a
ce ykipyde npernopydene MDE Ttexnuke, mTo o0MYHO Tmoapa3dyMmeBa mpoMeHy moctojehe codrepcke
apxuTekType. ['eHepHucame Kolla ce HajjeIHOCTaBHHje HMILIEMEHTHpa KopuiihemeM ob0pahmpada
mabinoHa. Y TOM ciydajy, NpeNHCHBamke PYYHHX HM3MEHa y KOIYy OJf CTpaHe I'eHepaTopa MOXe ce
CIPEYUTH O/IBajalbeM PYYHO MHCAHOT ¥ IT'eHEePHCaHOT KOJa, a 3aTUM MHTerpHucameM momMohy Mexannzama
Kao IITO Cy MaplujanHe Kiace, 3amrTuheHe 30He, acrekTH W cia. MehyTuMm, oBe TexHHWKE yTHYy Ha
noctojehy apxXuTeKTypy M pa3BOjHE MpoIlece, ITO MOXE JOBECTH 10 NMPEUCIIUTHBAbA MPEJHOCTH OBE
METOJIE O] CTPaHe Hapy4Holla M OIMpParba Ha HEH Mpelia3ak.

Ha 0m ce omoryhmio reHepucame KoJa y3 OUyBame€ PYYHHX H3MEHa 0Oe3 moTpede 3a MpOoMEeHOM
apxurtekType mocrojeher mpojekra, mory ce kopuctuth API-6asupanu renepatopu (enri. API-based
Generators — ABG). ABG-oBu cy Oubnmoreke W pagHu okBUpH Koju 00e30ehyjy API 3a mpernusne
M3MEHE MPOTrPaMCKOT KoJa y3 OYyBambe CHHTAKCHE MCIIPAaBHOCTH, LITO MOMAaXKe y CIpedyaBarmy Tperiaka
KOje OM MoTJIe Jla OMEeTajy IMpoLeC Pa3Boja M Hapyllle MOBEPEHE 3aNHTEPECOBAHUX CTPaHA.

Eduxacnocr ABG-a xao ocHOBe 3a pa3Boj IeHepaTopa KoJa AWPEKTHO 3aBHCH OJ HHMBOA alCTPaKLHUje
weroBor API-ja. Kopumrheme ABG-oBa kao ocHoBe 3a pa3Boj MDE anaTa 3a ciokeHe NMpojeKTe MOKe
OWTH 3aXTEBHO ca CTAHOBHIITA BpeMeHa U eHepruje 300r nmoTpede aa ce cnennuuImpajy CBH rpaMaTuiKy
nerasbu. [IporpaMcku je3uiy ommire HaMeHe UMajy CIIoKeHe rpamatuke, a APl 3acHOBaH Ha KOHIIETITHMA
TaKBUX I'paMaTHKa MOpa OUTH JOBOJLHO EKCIIPECHBAH Ja MOAPKH pa3nuiuTe ciydajee ynorpede. [lopen
TOora, TOTpeOHO je MAyOOKO pasymeBame CIOXKeHHX CcuHTakcHux mnpaBwia GPL-a. Ilperxonna
WCTpaXMBama IO0Ka3yjy Jla je pa3Boj reHeparopa KojJa MHOTO CIOPHjHU Kaja ce 3a TeHepucame KoJa
kopucte ABG-0Bu ymecto o0pahuBaua mabdioHa.

ub oBe Te3e je neduHnCcame NPUCTYIA U IM3ajH UMIUIEMEHTAIH]je 3a TIoIyayTOMaTcKo Kpenpame ABG-
oBa ca API-jem Ha BHIIeM HMBOY afcTpakuyje, kako 6u ABG Ouo npucrtynaynuju, a merosa ynorpeda
jeanoctaBHHja 3a yBohewe MDE y mocrojehe coprBepcke nmpojexre.

3akiby4ak KOMHCHjE je Aa je NpeajokKeHu mpeamer (mpolieM) UCTpaKMBama aKkTyeldaH M Ja MOXKe
JIOBECTH JI0 KOHKPETHHMX Hay4dHHX pe3ynrarta. Ctora, nmpeaMer (mpodjieM) UCTpakhBamba je moa00aH.

The dissertation topic is automating the development of code generators based on application
programming interface (API) to facilitate the integration of model-driven engineering into the
development lifecycle of existing software projects.

Model-Driven Engineering (MDE) is a software development approach that utilizes models as primary
artifacts of software development, with the key premise that executable applications are derived from
models using transformations. Transformations that produce textual output are called Model-to-Text
(M2T) transformations, and the process of applying M2T transformations to produce code is called code
generation. Since models are at a higher level of abstraction and closer to the problem domain than
general-purpose programming languages (GPL), they are more suitable for specifying, developing, and
maintaining complex software solutions using MDE techniques.
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The most effective way to transition to the MDE approach is to modify the existing development workflow
to incorporate the recommended MDE practices, which typically involves introducing changes to the
existing software architecture. Code generation can be most easily implemented through the use of
template engines. In this case, overwriting manual changes in the code by a code generator can be
prevented by separating hand-written and generated code, and then integrating them using mechanisms
such as partial classes, protected regions, aspects, and others. However, these techniques impact existing
architecture and development processes, leading stakeholders to question the benefits of this method and
resist its adoption.

To enable MDE tools to generate code and preserve manual changes without the need to change the
architecture, API-Based Generators (ABG) can be utilized. ABGs are libraries and frameworks that offer
an API for making precise modifications to code while maintaining its syntax correctness, which helps
prevent mistakes that could disrupt the development process and damage stakeholders' trust.

The suitability of an ABG depends on the abstraction level of its API. Using ABGs as a foundation for
developing MDE tools for complex projects can be time-consuming and labor-intensive due to the need to
specify every grammar detail. General-purpose Programming Languages have complex grammars, and
an API based on these grammars must be expressive enough to support various use cases. Additionally, it
requires a deep understanding of the complex syntax rules of the GPL. Previous research indicates that
the development of code generators is much slower when using ABGs in comparison with template
engines.

The primary focus of this dissertation is to define an approach and design an implementation for the
semi-automatic creation of ABGs with APIs at a higher level of abstraction, making them more accessible
and easier to use for integrating MDE into existing software projects.

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

IIpeamer ucrpa:xkuBama je nogodan? A/ YE, HE

II1.3 mo3HaBama mpobiemMaTrKe Ha OCHOBY H3a0paHe JUTEpaType ca CIIUCKOM JINTepaType

IMormc nuTepaType HaBeAEH NPHIMKOM IPHjaBe TeMe JIOKTOPCKE AHCEpPTAllHje OJroBapa MpPEAMETY
HCTPaXHMBarba JJOKTOPCKE AUCEPTaIlHje U yKa3yje Ha JeTaJbHO U3BPIICHY aHaIn3y JINTEpPaType.
[ToceOHO cy 3HauajHu ciegaehu 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 Anthony MacDonald, Danny Russell, and Brenton Atchison. Model-driven development within a
legacy system: an industry experience report. In 2005 Australian Software Engineering Conference,
pages 14-22. IEEE, 2005.

e Eban Escott. Jidoka: automation with a human touch. Software and Systems Modeling, pages 1-20,
2024.

e Andreas Vogelsang, Tiago Amorim, Florian Pudlitz, Peter Gersing, and Jan Philipps. Should i stay or
should i go? on forces that drive and prevent mbse adoption in the embedded systems industry. In
International Conference on Product-Focused Software Process Improvement, pages 182-198.
Springer, 2017.

e Marco Brambilla, Jordi Cabot, and Manuel Wimmer. Model-driven software engineering in practice.
Morgan & Claypool Publishers, 2017.

e Timo Greifenberg, Katrin Holldobler, Carsten Kolassa, Markus Look, Pedram Mir Seyed Nazari,
Klaus Miiller, Antonio Navarro Perez, Dimitri Plotnikov, Dirk Reiss, Alexander Roth, et al. A
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comparison of mechanisms for integrating handwritten and generated code for object-oriented
programming languages. In 2015 3rd International Conference on Model-Driven Engineering and
Software Development (MODELSWARD), pages 74-85. IEEE, 2015

e Yuefeng Zhang and Shailesh Patel. Agile model-driven development in practice. IEEE software,
28(2):84-91, 2010.

e Carlo Bernaschina, Emanuele Falzone, Piero Fraternali, and Sergio Luis Herrera Gonzalez. The
virtual developer: Integrating code generation and manual development with conflict resolution.
ACM Transactions on Software Engineering and Methodology (TOSEM), 28(4):1-38, 2019.

e Markus Volter. A catalog of patterns for program generation. In EuroPLoP, pages 285-320, 2003.
NET Foundation. Roslyn — the .net compiler platform. https://dotnetfoundation.
org/projects/project-detail/dotnet-compiler-platform. [Accessed 6-Jul-2025]

e Square. Javapoet. https://github.com/square/javapoet. [Accessed 6-Jul-2025].

e Square. Kotlinpoet. https://github.com/square/kotlinpoet. [Accessed 6-Jul-2025].

e Miltiadis Allamanis and Charles Sutton. Mining idioms from source code. In Proceedings of the 22nd
ACM SIGSOFT International Symposium on Foundations of Software Engineering, pages 472—483,
2014.

e Zejun Zhang, Zhenchang Xing, Xiaoxue Ren, Qinghua Lu, and Xiwei Xu. Refactoring to pythonic
idioms: A hybrid knowledge-driven approach leveraging large language models. Proceedings of the
ACM on Software Engineering, 1(FSE):1107-1128, 2024.

e Miltiadis Allamanis, Earl T Barr, Premkumar Devanbu, and Charles Sutton. A survey of machine
learning for big code and naturalness. ACM Computing Surveys (CSUR), 51(4):1-37, 2018.

e Percy Liang, Michael I Jordan, and Dan Klein. Type-based mcmc. In Human Language
Technologies: The 2010 Annual Conference of the North American Chapter of the Association for
Computational Linguistics, pages 573581, 2010.

H360p autepatype je onroBapajyhu? A/ YE HE

1I1.4 mupeBa UCTpaKUBamHA

Hunse uctpaxkuBama je neduHUCAme MPUCTYIA U TW3ajH UMILIEMEHTalnrje Koja omoryhaBa yKJby4rnBame
MDE y nocrojeha copTBepcka pemiema Kpo3:
e [lomy-ayromMaTcKy WaeHTH(HKALN]Y MOHABIRA]YHHX HIHOMa Y KOy KOjU Cy J00pH KaHIUIATH 32
reHepucame Kojla ¥ TorofHu 3a Oynyhe morpede pasBoja,
e [lonmy-ayromarcko kpeupame APIl-ja 3a renepucame koxa 3a ABG nedunucan Han
HACHTU(QHUKOBAHUM HUJIAOMHUMA.

3akJ/byuak KOMHUCH]E j€ J1a je HaBeICHH I[iJb aJIeKBATHO IIOCTABJbEHU CXOIHO MPEIAMETY UCTPAKHBAHA.

The goal of the proposed research is to define an approach and design an implementation that enables
the integration of MDE into existing software solutions through:
o The semi-automatic identification of recurring code idioms in the existing codebase that are good
candidates for code generation and beneficial for future development needs,
o The semi-automatic creation of a code-generation API for an ABG defined in terms of the
identified code idioms.

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

[u/beBn HeTpaKuBama cy oaropapajyhmu? JIA/ YE§1 HE

II1.5 ouexkmBaHUX pe3ynTara (XUIIOTE3E)

OuekuBaHM Pe3yJITATH MPEUIOKCHOT UCTPAKUBAHA CY:
(1) Horu npuctym 3a pa3soj API-0a3upanux reneparopa, HazBaH SAGED (enri. Semi-automatic
API-based Generators Development), koju neduHuiie cBe MOTpeOHE KOPaKe 3a MOCTH3akE MOCTaBJbEHUX




IIUJBbCBA.

(2) MCMC (enrn. Markov Chain Monte Carlo) 3acHoBaH Ha THUMOBHMMa CIENHjaTM30BaH 3a JOMEH
pylapema mIMoMa Kolla, W MCKOpHIIheH 3a ampokcuMmaljy Hemapamerapcke bajecoBe PTSG (enrd.
Probabilistic Tree Substitution Grammar) Metome, ca CBHM IOTPEOHHM alrOpUTMHUMa (HOPMAITHO
Jne(UHIUCAHUM U JIETAJbHO 00jalllEkbeHUM.

(3) Jesrpo 3a 3akJpyumMBaE€ HE3aBHCHO O] je3WKa, MOTOMHO 33 KpEeHpame €KCTEeH3Wja 3a pasziIHdnuTe
MPOTPaMCKe je3HKe.

(4) Excrensuja jesrpa cneunjannzoBana 3a C#.

(5) Buzyennu anat 3a Kypupame H3BeIEeHHX HAMOMa Koja, omMoryhaBajyhwm mperien wm MaHUIYJIAIHjy
pe3yaTaTuma.

(6) ABG xoju monprxaBa manumynanujy C# komom.

(7) T'enepatop xona koju npomupyje ABG HoBuM MeTonama 3acHoBanuM Ha API-jy 3a ogaOpaHe uauome
KoJa.

3ak/byuyak KOMHCHjE je€ Ja Cy HaBEICHHM OUCKHMBAaHU pE3yJTaTH JOKTOPCKE AucepTanuje 100po
neduHICAaHH W Ja TPeICTaBibajy Ba)KaH HCTPAKUBAYKH pe3ynTraT M 1o0py OCHOBY 3a Jnaska
UCTPaXHBambA.

The expected results of the proposed research are:

(1) A novel approach for the semi-automatic API-based generators development called SAGED (Semi-
automatic API-based Generators Development), which defines all the necessary steps to achieve the set
goals.

(2) A Type-Based MCMC (Markov Chain Monte Carlo) applied to the domain of code idiom mining, and
utilized to approximate the non-parametric Bayesian PTSG (Probabilistic Tree Substitution Grammar)
method, with all necessary algorithms formally defined and explained in detail.

(3) A4 language-independent inference core, suitable for creating extensions for various programming
languages.

(4) An extension of the inference core specialized for C#.

(5) A visual tool for curating inferred code idioms, allowing for the review and manipulation of results.
(6) An ABG that supports the manipulation of C# code.

(7) A code generator that extends the ABG with new API-based methods for selected code idioms.

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.

OuexuBaHU pe3yJITATH MpeICTaB/bajy 3Ha4YajaH HAYYHH JONpPUHOC? JIA/ YE§1 HE

I11.6 riana pajga (Ha OCHOBY (ha3a HCTpaKUBaK-a U OPHjEHTAIIMOHOT caapikaja aucepraimje u3 Odpacia

1)

[Inan paga npeanoXeHOT HCTpaXkuBamka YKIbyuyje cienehe gasze:
1) UctpaxuBame TEOPHjCKHX OCHOBA

2) Ananuza nocrojehux peema

3) ledunucame merona

4) Criepunirpame ajnropuramMa 3a OTKpHUBambe HANOMA U3 KOJa

5) Jedununcame apXUTEKType peLiemna

6) NMreMeHTaIfja TEXHHYKOT peliemha

7) EBanyaruja perema

8) Ananuza 10OWjeHHuX pe3ynTaTa
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3akJpydak KOMHCHjE je Ja je IUIaH pajaa jacHo aeduHMcaH M Aa oMoryhaBa MOCTH3ame OYEKHBAHMX
pesyinrara.

The work plan for the proposed research includes the following phases:
1) Investigating theoretical foundations.

2) Analysis of existing solutions.

3) Defining the method.

4) Specifying algorithms for code idioms mining.

5) Defining solution architecture.

6) Implementation.

7) Validation and verification of the solution.

7) Analyzing the obtained results and drawing conclusions.

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

Ilnan paga je onroapajyhm? A/ YE, HE

II1.7 meTona U y30paka UCTPAKUBAA

VY mpemiokeHOM UCTpakuBamy he OuTH mpuUMemeHe ciieiehe MeToae: TeOpHjcKa UCIIMTUBAMkA, Pa3Boj
TEOPHjCKO-KOHIIETITYaTHOT MOJIela, Pa3B0oj TEXHUUYKOT pellerka, Bepu(puKaIrja u eparyannja pa3BrjeHux
MeTo/1a, CTIeU(UIMPAHIX ANTOPUTaMa U TEXHHYKOT PeIIeHha.

Teopujcka ucnutiBama: VcrpaxuBame nmocrojehnx TexHuka reHeprcama Koja U ajarta 3a MHTErpanujy
TeHEpUCAHOT W PYYHO MHCAHOT KOJa, ca aKLIEHTOM Ha mpuctyne npumeHsbmBe Ha MDE u M2T
TpaHcopmaiije, oceOHO Ha OHE KOjU IOJpKaBajy OYyBamke PYYHHX HM3MEHAa Y KOAY KpO3 BHIIC
uTepalyja reaepucama. Hakon tora, 6uhe medunucan ckym 3axreBa koje ABG Mopa 3a10BOJEUTH KaKo
0u ce 00e30emia edukacua ynorpedba ABG-oBa npunrkom npenacka Ha MDE. TToctojehu ABG-oBu hie
OWTH pa3MOTPEHHU y CKJIaJy ca OBUM 3aXTeBHMa PajH MPOIEHEe HHXOBE MOJOOHOCTH 3a pa3Boj. CIMYHO
ToMe, Ouhe J0JaTHO UCTpaKeHa JIUTepaTypa O ayTOMAaTCKOM OTKpHBamy IOHaBJbajyhnx oOpasaima y
kony. [IpukyribeHu 3axTeBn he OWTH CHCTEMAaTH30BaHM W KopuIIheHW 3a mopeheme perneBaHTHUX
TEXHHUKA.

Pa3Boj Teopujcko-koHnentyanHor mozena: Cnerudukaivja SAGED npucryna, ca neTaJbHUM OIMHUCOM
BEroBHX (asa M Kopaka, creunuuKalmja TeXHUKE 32 OTKPUBAbE UANOMA U3 KOJA, apXUTEKTypa peliema
U neuHKCahe KPUTEPHjyMa KOje TEXHHUKO peliehe Tpeda J1a UCITyHH.

HNmMiieMeHTalMja TEXHUYKOT peliea: HMIUIEMEHTalMja je3rpa 3ak/byudBama, HH(pEpeHiepa,
BU3yalM3aTopa, pykoBaoua, npomupuse ABG 0a3e u reneparopa koza.

Bepudukanuja u eBanyanuja: KBantuTatuBHa eBanyalyja ayTOMAaTCKd OTKPUBEHHX WJINOMAa y KOIY,
KBaJIUTaTHBHA €Bajlyalllja HUXOBE PEJICBAHTHOCTH, MEPEHE CKaJaOWIIHOCTH METOJIE 3aK/byudBama U
nporeca oopahuBama nanoma (€Hri. curation), mopeheme epukacHocTd Kopuinhemwa npomupeHor ABG
Y OJIHOCY Ha OCHOBHH.

Komucuja cMaTpa 1a METOJI M y30pak oJiroBapajy norpedama UCTpaKuBamba.
In the proposed research, the following methods will be utilized: theoretical analysis, development of a
theoretical-conceptual model, development of a technical solution, and verification and evaluation of the

developed methods, specified algorithms and the technical solution.

Theoretical Analysis: Exploring existing code-generation techniques and tools for integrating generated
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and manually written code, focusing on approaches applicable to MDE and M2T transformations,
emphasizing those that support the preservation of manual changes through generation iterations.
Subsequently, a set of requirements that an ABG must conform to will be defined to ensure efficient use of
ABGs for transitioning to MDE. Existing ABGs will be compared against these requirements to assess
their suitability. Similarly, the literature on the automatic discovery of repetitive, useful concept-
embodying patterns in code will be further examined. The requirements will be systematized and used to
compare relevant techniques.

Development of a Theoretical-Conceptual Model: Specification of the SAGED approach, detailing its
phases and steps, the specification of the code idioms mining technique, the solution architecture, and the
criteria that the technical solution should meet.

Technical Solution Implementation: Implementing the Inference Core, the Inferencer, the Visualizer, the
Handler, an extendable ABG basis, and a code generator.

Verification and Evaluation: Quantitative evaluation of the automatically inferred code idioms,
qualitative assessment of their relevance, evaluation of the scalability of both the inference method and
the curation process, and comparison of the efficiency of using the extended ABG against the baseline.

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

Merton u y3opak cy oarosapajyhu? A/ YE, HE

II1.8 mecTa, 1abopaTopuje U onpemMe 3a eKCICPUMEHTAIHH Pa/l

Uctpaxusame he ce crpoBectu y naboparopujama dakynrera TexHH4kux Hayka y Hosom Canmy, y3
onrosapajyhu xapasep u codTeep.

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 fa cy MecTta HcTpakMBama M onpeMa orosapajyhu, jep omoryhasajy cripoBoheme
HPETI0KEHOT HCTPAKUBAbA.

The Committee concludes that the research locations and equipment are suitable, as they facilitate the
proposed research.

Yca0BH 32 HCTPaKMBAYKHU paj cy oaroBapajyhu?  [JIA/ YE§1 HE

1I1.9 METOAC CTATUCTHUYKEC 06pa;[e nogaTaka v OCTAJIMX pCJICBAHTHUX IMO0JaTaKa

KpanturaTiBHa eBaiyanuja he OuTh Oa3upaHa Ha CKyNOBHMa IojaTraka M3 JIMTEpaType, Kao M Ha
CKyIOBHMa IOJlaTaKa ca MO3HAaTUM cBojcTBuMa. Mepuhe ce: (i) mpermsHocT (ii) mokpuBeHOCT U (iii)
[poceyHa BEIMYMHA OTKPUBEHUX HIUOMA.

KpanuraTiBHa eBanyaliija peleBaHTHOCTH NpoHaheHNX uauoMa koja he ce crpoBecT MepemeM Opoja
UAMOMa KojuMma je moTpeOHa Moaudukaunuja aa Oum Ownm morogHu 3a Oyxyhu pasBoj, 3ajenHo ca
EKCTEPHOM BaJIMJIAIIHjOM FUXOBE PEIICBAHTHOCTH.

Bpewme pa3Boja u 6poj noTpedHuX MHMHUja Koaa he ce KOpUCTUTH 3a Mepemhe e(hUKACHOCTH METOIE.

Komucwuja cmatpa 1a je oBakaB MeTo 00pajie mojjaTaka ajeKBaTaH, Te 1a 0J[roBapa nmorpedama
JIOKTOPCKE TUCEPTAIIH]e.

Quantitative evaluation will rely on data sets from the literature as well as those with known properties.
The metrics to be measured include (i) precision, (ii) coverage, and (iii) average size of the inferred
idioms.
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Qualitative evaluation of the relevance of identified code idioms will involve measuring the number of
idioms that require modification to be suitable for future development, along with external validation of
their relevance.

The time spent on development and the number of required lines of code will be used to assess the
efficiency of the method.

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

IIpennoxene metroae cy oaropapajyhu? JIA/ YE§] HE
IV  OHEHA NOJOBHOCTU KAHIANUJATA

YcnoBu neuHUCAHY 32 KaHAMIATa CTYIM]CKIUM IIPOTPaMoM:

IMpema un. 20 cr. 4 [lpaBwiHUKa O YIUCY, CTyaUpamy Ha JOKTOPCKUM aKaJeMCKUM CTyaujama u
CTUIIalbY 3Bamba JIOKTOpa HayKa, OJHOCHO, TOKTOPAa YMETHOCTH, CTY/AEHT CTUYE MPaBO Ja MPHjaBU TEeMy
JOKTOPCKE TUCEPTAalNje YKOIHMKO j€ TIOJIOKUO CBE UCTIUTE ojipel)eHe CTYANjCKUM MPOrpaMoM B OJI0paHHO
TEOPHU]jCKE OCHOBE JIOKTOPCKE AUCEPTAIlHje.

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: Tlpema momanuMa KojuMa pacroyiiaxe cTyJIeHTCKa ciyk0a dakynrera TEXHUIKHUX HayKa
y HoBom Cany, kanaunar Henax TomopoBuh je mosiokuo cBe ucnure ojpeheHe CTyanjcKuM IporpaMmoM
JOKTOPCKUX aKaJeMCKUX CTynuja PauyHapcTBO M ayToMaTthka ca npocedHoM oreHoM 10,00 u onOpanmo
je TeopHjCKe OCHOBE JIOKTOPCKE IHcepTaluje, YMME j& CTeKao CBE YCIIOBE 3a MpHjaBy TeMe JTOKTOPCKE
JUcepTalyje.

Justification: According to data from the Student Services of the Faculty of Technical Sciences in Novi
Sad, the candidate, Nenad Todorovi¢ 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 11 kKaHAuAAT HCIyHaBa yciaoBe? A/ YE, HE
V  OHEHA INIOJOBHOCTHU NPELJIOKEHOTI' MEHTOPA

V.1 buorpaduja menropa (10 500 peun):

l'opnana MunocasseeBuh je penoBuu npodecop Ha Pakynrtery TexHndkux Hayka y HoBom Cany. Aytop
je u xoaytop mpeko 100 pagoBa y nomahuMm n MehyHapoIHUM HaconmucuMa M KoH(epeHIHjama, Kao U
npeko 12 mpojekara U TEXHHUYKUX pellieha y capalmy ca npuBpenoM. O0macTu MHTEpecoBama Cy joj:
pa3Boj copTBepa Bol)eH MozennMa, METOJIONIOTHjE€ M TEXHUKE pa3Boja copTBEpa, MOJAEIOBABE CIOKEHUX
MOCJIOBHUX MH(popMaIoHux cuctema. [loceelieHa je mpeHoCy 3Hama O] CTpaHe aKaJeMCKe 3ajeIHUIIE Ka
WHAYCTPHjH, aKTUBHO NMPOMOBHIIYHiM ycBajame METoa pa3Boja copTBepa BOHEHOT MOAEINMA Y PEaTHUM
MOCJIOBHUM OKPYKEHHMA.

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
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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 HaydHE 00J1aCTH KOjOj TIPHUIaaa TeMa JOKTOPCKE AUCEpTaln]e:

P. 6p. | ayropwu, HacnoB, uaconuc, BoJIyMmeH (ToauHa) Opoj cTpanuiia 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.c0la.2026.101387

Rajaci¢, T., Boberi¢-Krsticev, D., TeSendi¢, D., Milosavljevié, 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.v44i4.17407

Dragas, B., Todorovi¢, N., Rajaci¢, T., Milosavljevi¢, G., & Vukovi¢, 7. (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., Dejanovi¢, L., & 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/appl11167684

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, DOI:
https://doi.org/10.1155/2018/7264060

Dejanovié, 1., Vaderna, R., Milosavijevi¢, G., & Vukovic, VA (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

V.3 VcnoBu nepuHucaHu 3a MeHTOpa Yy ckiaay ca [lpasunuma OOKmMOpcKux cmyouja
Yuusepszumema y Hosom Cady 3a 0061acT K0joj IpUIaaa JOKTOpCKa AUcepalnja:

IIpema um. 5 cr. 3 u 4 [paBwiHKMKa O yIUCy, CTYJHpamy Ha JOKTOPCKHM aKaJIeMCKHM CTyaujama W
CTHLAY 3Bama JOKTOpa HayKa, OJJHOCHO, TOKTOPa YMETHOCTH, MEHTOD j€ 110 NpaBUIIy HACTABHHUK JATOT
CTY/IMjCKOT TIpOrpama WIIH UCTPAKUBAU Y HAYYHO] MHCTUTYIIMjH, KOJH TIOPE]] YCIIOBa KOju Cy AeUHUCAHU
CTaHAapAuMa 3a akpeIuTaluujy, Mopa UMaTtu pedepeHne u3 HaydyHe oO0JacTH KOjoj MpHraaa Tema
JOKTOPCKE JIMCEpTAaIFje ¥ UMa HajMambe MeT paJioBa 00jaBIbeHUX Y MPETXOIHUX JIECET TOJJMHA Ca HMITAKT
¢akropom ca SCI nucre, ogaocHo SCle nucTe.

According to Article 5, Sections 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.



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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Obpasnodicere: I'opaana MuntocasipeBrh je HACTaBHUK JATOT CTYJIHjCKOT MTpOrpama, 3a/I0B0JbaBa yCIIOBE
neduHICaHe CTaHIapuMa 3a akpeauTalujy U umMa pedepeHiie U3 HayyHe o01acTh KO0joj MmpHIiaga TeMa
TOKTOpCKe aucepranyje (yKkpydyjyhn 1 HajMame TeT panoBa u3 kareropuje 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.

[a 11 MeHTOp HCIIyHaBa yciaoBe? JIA/ YES| HE
VI 3AK/bYYAK

KaHJAUJIAT je mogo00an A/ YES| HE
MEHTOp je mogodan A/ YES| HE

Tema je moJooHa A/ YES| HE

Obpasznoscerse 0 nooodnocmu meme, Kanouoama u meumopa (0o 500 peun):
Komucwuja je, HakoH feTajbHE aHAN3€e JOKYMEHTAIIH]e, 3aKJbydniia Ja:

* [IpennoxeHa Tema je akTyeJHa W aJeKBaTHA 3a IOKTOPCKY JAUCEpPTaNHnjy U 33/I0BOJbaBa CBE CYLITHHCKE
1 (hopMaHe KpUTEpHUjyMe.

» Kaamunat Henan TogopoBuh nemymaBa yciioBe 3a H3pajy MpeiokeHe JOKTOPCKe AuCepTalltje.

* [Ipod. ap I'opnana MunocapspeBuh uCymaBa yCiaoBe 3a MEHTOPA MPEIJIOKEHE JOKTOPCKE
JUcepTalyje.

Komucuja oBUM KOHCTaTyje Ja Cy UCIYHEHU CBU HEOIXOJHHU YCJIOBH, OJIHOCHO Jia Cy KaHIUJIAT, TeMa U
MEHTOp MOA00HHM 32 U3paay MPEJIOKEHE JTOKTOPCKE AUCepTalluje.

Komucuja npenmaxe HacraBHo-HayuHoM Behy DakynreTa TeXHUUKHUX Hayka YHuBep3uTeTa y HoBom
Cany na mpuxBaTH TeMy JOKTOPCKE JucepTanyje ,,AyromaTusanuja passoja API-06asupanux renepatopa
pyJapemeM HIMoMa U3 U3BOPHOT KoAa™ U na kanauaary Henany Tonoposuhy onoOpu uspany ose
nucepralyje, a 1a ce npod. ap ['opaana MunocarbeBuh UMEeHYyje 3a MEHTODA.

Rationale for the suitability of the topic, candidate, and mentor:
The Committee, after a detailed analysis of the documentation, concluded that:

* 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 Nenad Todorovi¢ 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.
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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 "Automating the Development
of API-Based Generators Using Source Code Idioms Mining" and grant candidate Nenad Todorovié
permission to prepare this dissertation, while appointing prof. Gordana Milosavljevi¢ as a mentor.

Mecrto u narym: Hosu Can, 16.03.2026.
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