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2. JHarym pohema: 07.06.1997. Mecto u npxaBa pohema: Tpedume, bocHa n Xeprieropnna,
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I1.1 OcHOBHE WJIM HHTErpHCaAHEe CTYdHje

l'oguna ynuca: | 2016. l'oguna 3aBpmerka:| 2020. [Ipoceuna omeHa Tokom cryamja:| 9.11

Yuugep3urer: YHausepsurer y HoBom Cany / University of Novi Sad

daxkynrer: DakynreT TeXHUYKUX Hayka / Faculty of Techical Sciences
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CreueHo 3Bam-e: MacTep HHXKEILED eIEKTPOTEXHUKE U pauyHapcTBa / Master of Science in electrical and
computer engineering

Hayuna o6nact: EJeKTpOTEeXHUYKO U pauyHApCKO MHKEmepeTBO / Electrical and Computer Engineering

Hacnos 3aBpriHor pana: Mnentudukaimja koxe3uBHuX 1jenuna knace / Identifying Cohesive Parts of a
Class

11.3 JlokTOpCKE CTYaHje

lNomnna ymmca: | 2021.

Vuusep3uret: YHusepsuter y HoBom Cany / University of Novi Sad

daxynrer: DakynreT TeXHUUKUX Hayka / Faculty of Techical Sciences
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120 IIpoceuna onexa TokoMm cryauja: | 10,00

11.4 IIpuka3 HAVYHUX U CTPYVYHUX PATOBA KAHIUIATA

P. op.

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

Kateropuja

B. Sarenac, N. Anquetil, S. Ducasse, and P. Tesone. "A New Architecture
Reconciling Refactorings and Transformations." Journal Of Computer
Languages 80 (2024). pp. 1-18, DOI:
https://doi.org/10.1016/j.cola.2024.101273,

M22

Pao npunaoa npobremamuyu ooxmopcke oucepmayuje: |[AA/YES

HE

JEJIMMHUYHO

P. 6p.

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

Kateropuja

2.

B. Sarenac, S. Ducasse, G. Polito, and G. Rakic. "Modular and Extensible
Extract Method." In International Workshop on Smalltalk Technologies-
IWST 24. 2024, pp 1-14, https://ceur-ws.org/Vol-3893/Paper10.pdf

M33

Pao npunaoa npobremamuyu ooxmopcke oucepmayuje: JAA/YES

HE

JEJIMMHUYHO

P. op.

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

KaTeropuja

B. Sarenac, S. Ducasse, G. Polito, and G. Rakic. "Building Blocks for
Object-Oriented Refactoring Engines." In International Conference on
Information Society and Technology (ICIST). 2025. pp. 1- 17,
https://inria.hal.science/PHARO/hal-05022531v1

M33

Pao npunaoa npobaremamuyu ooxmopcke oucepmayuje: J1A/YES

HE

JEJIMMHWYHO

P. op.

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

KaTeropuja

B. Sarenac, N. Todorovié, N. Todorovié, And G. Sladi¢. "Relying on E-
Contracting and Smart Contracts to Facilitate Legally Enforceable
Conformance Checking in Collaborative Production." in Conference on
Information Technology and Its Applications, pp. 413-422. Cham: Springer
Nature Switzerland, 2023. DOI: https://doi.org/10.1007/978-3-031-50755-

M33

Pao npunaoa npobremamuyu ookmopcke oucepmayuje:
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TIA HE/ NO|

JAEJIMMHNYHO

P. 6p.

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

KaTeropuja

N. Luburi¢, B. Sarenac, L. Dori¢, D. Vidakovi¢, K.G. Gruyji¢, A. Kovacevic,
and S. Proki¢. "Challenges of Knowledge Component Modeling: A Software
Engineering Case Study." in 8th International Conference on Higher
Education Advances (Head'22), pp. 901-908. Editorial Universitat
Politécnica De Valéncia, 2022. DOI: 10.4995/HEAd22.2022.14217

M33

Pao npunaoa npobremamuyu 0okmopcke oucepmayuje:

JIA HE/ NO

JEJIMMHNUYHO



https://doi.org/10.1016/j.cola.2024.101273
https://ceur-ws.org/Vol-3893/Paper10.pdf
https://inria.hal.science/PHARO/hal-05022531v1
https://doi.org/10.1007/978-3-031-50755-7_39
https://doi.org/10.1007/978-3-031-50755-7_39
http://dx.doi.org/10.4995/HEAd22.2022.14217

III OHEHA NOJAOBHOCTHU TEME

Orena:

II1.1 popmynanuje Ha3uBa Te3e

A Solution for Robust Refactoring in Dynamically Typed Object-Oriented Languages

Pjememe 3a moy3maHo pedaxkTopucame y JMHAMHYKH THITU3UPAHAM 00j€KTHO-OPHjeHTHUCAHHM jE€3UIINMa

IIpensioxkenn HACIOB Te3e je Moxo0an? JA [HE/N0|

OO0pa3znoxeme:
VY by npelu3HUjer U jacCHHjeT OCIMKaBama MpeIMeTa HCTPaXKUBamka, KOMUCH]a je U3BpImia cienehy
KOPEKIIHjy HAclIOBa TeMe JIOKTOPCKE AUCepTallyje:

VYuanpeheme pedakroprucama y ATMHAMAYKH TAITM3UPAHUM 00j€KTHO-OPHjSHTUCAHNAM je3UIIMa
Justification:
To enhance clarity and precision in depicting the research subject, the committee made the following

correction to the title of the doctoral dissertation.

Improving Refactorings in Dynamically Typed Object-Oriented Languages

II1.2 mpenmera (TIpo0OiieMa) HCTpaKUBakba

[Mpenmer nuceprammje je pa3Boj HOBE AapXUTEKType, METOJE 3a TECTHUpame W IPOTOTHUIICKE
WMIUIEMECHTAIMj€ CHCTeMa 3a ayTOMaTH30BaHO peQakTopucame KoJa MHCAHOT Ha JUHAMUYKH
TUIU3UpaHuM jesurMma. [loTpeba 3a OBUM HCTpaKMBambeM MPOU3MIA3H U3 OPOJHHUX HACHTU(UKOBAHUX
OrpaHWYeHha U M3a30Ba y TPEHYTHUM aiaTuMa 3a pedakropucame. Of KIbydHE je BaXHOCTH Pa3BHTH
HOBE METOJIe U allaTe KOoju OM omMoryhwim moys3iaH pasBoj, MPOITUPUBAKkE, MOAU(DHUKAIN]Y U TECTUPAHE
pedakropucama y3 mro je Moryhe Mame yJI0KeHOT Haropa.

3akipy4ak KOMHCHjE je Aa je NpeajokeHu mpeamer (mpolieM) UCTpaKMBama aKTyelaH M Ja MOXKE
JIOBECTHU JI0 KOHKPETHHMX Hay4yHHX pe3ynrata. Ctora, npeamer (mpolsieM) UCTpakuBamba je mo00aH.

The dissertation focuses on developing a new architecture, a testing method, and a prototype
implementation for a system that automates code refactoring in dynamically typed languages. The need
for this scientific research arises from numerous identified limitations and challenges in current code
transformation tools, specifically refactoring engines: it is crucial to develop new methods and tools to
reliably develop, extend, modify, and test refactorings as easily as possible.

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

IIpenmeT ucTpaxkuBama je Moaodan? JIA/ YE§1 HE
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II1.3 mo3HaBama npobieMaTHKe Ha OCHOBY m3a0paHe JUTepaType ca CIIICKOM JINTepaType

[lomuc nuTepaType HaBeleH NPUIMKOM MpHjaBe TeMe JOKTOPCKE AWCepTaldje OAroBapa IpeaAMETY

HCTpaKHBarba JOKTOPCKE JUCEPTAIHje U YKa3yje Ha eTabHO U3BPIICHY aHATU3Y JIUTEpaType.

[TocebHo cy 3HauajHU cnexehu 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:

Haibo Wang, Zhuolin Xu, Huaien Zhang, Nikolaos Tsantalis, and Shin Hwei Tan. An empirical study
of refactoring engine bugs, 2024.

Sewen Thy, Andreea Costea, Kiran Gopinathan, and Ilya Sergey. Adventure of a lifetime: Extract
method refactoring for rust. Proc. ACM Program. Lang., 7(OOPSLA?2), okTo6ap 2023.

Daniel Horpacsi, Judit Koszegi, and David J. Németh. Towards a generic framework for trustworthy
program refactoring. Acta Cybernetica, 25(4):753-779, March 2021.

Stas Negara, Nicholas Chen, Mohsen Vakilian, Ralph E. Johnson, and Danny Dig. A comparative
study of manual and automated refactorings. In 27th European Conference on Object-Oriented
Programming, pages 552-576, 2013.

Milos Gligoric, Alex Groce, Chaoqiang Zhang, Rohan Sharma, Mohammad Amin Alipour, and
Darko Marinov. Comparing non-adequate test suites using coverage criteria. In International
Symposium on Software Testing and Analysis, 2013.

Martin Fowler, Kent Beck, John Brant, William Opdyke, and Don Roberts. Refactoring: Improving
the Design of Existing Code. Addison Wesley, 1999.

William F. Opdyke. Refactoring Object-Oriented Frameworks. Ph.D. thesis, University of Illinois,
1992.

Don Roberts, John Brant, and Ralph E. Johnson. A refactoring tool for Smalltalk. Theory and
Practice of Object Systems (TAPOS), 3(4):253-263, 1997.

Raimund Moser, Pekka Abrahamsson, Witold Pedrycz, Alberto Sillitti, and Giancarlo Succi. A case
study on the impact of refactoring on quality and productivity in an agile team. In Balancing Agility
and Formalism in Software Engineering, pages 252-266. Springer Berlin Heidelberg, 2008

Mohsen Vakilian, Nicholas Chen, Stas Negara, Balaji Ambresh Rajkumar, Brian P. Bailey, and Ralph
E. Johnson. Use, disuse, and misuse of automated refactorings. In Proceedings of the 34th
International Conference on Sofiware Engineering, ICSE °12, pages 233243, Piscataway, NJ, USA,
2012. IEEE Press.

Nicolas Anquetil, Miguel Campero, Stéphane Ducasse, Juan-Pablo Sandoval, and Pablo Tesone.
Transformation-based refactorings: a first analysis. In International Workshop of Smalltalk
Technologies, IWST’22, 2022.

Huiqing Li and Simon Thompson. A domain-specific language for scripting refactorings in erlang. In
FASE, 2012.

Jongwook Kim, Don Batory, and Danny Dig. Scripting parametric refactorings in java to retrofit
design patterns. In ICSME, 2015.

Huiqing Li and Simon Thompson. A user-extensible refactoring tool for erlang programs. Technical
report, University of Kent, okrobap 2011.

Max Schifer, Torbjorn Ekman, and Oege de Moor. Sound and extensible renaming for java. In
Gregor Kiczales, editor, Object-Oriented Programming, Systems and Languages (OOPSLA), pages
227-294. ACM Press, 2008.

Max Schifer. Specification, Implementation and Verification of Refactorings. PhD thesis, Oxford
University Computing Laboratory, 2010.

Gustavo Soares, Rohit Gheyi, D. Serey, and Tiago Massoni. Making program refactoring safer. IEEE
Software, 277(4):52-57, 2010.

Max Schifer, Andreas Thies, Friedrich Steimann, and Frank Tip. A comprehensive approach to
naming and accessibility in refactoring java programs. IEEE Transactions on Software Engineering,
38(6):1233-1257, 2012.

H300p autepartype je onropapajyhu? JIA/ YE§] HE




111.4 mipeBa UCTpaKUBaba

Hayynn mwsb mOpeiyioKeHOT HWCTpaKuBama je€ Kpeupame HMHOBATUBHE apXUTEKType ajara 3a
pedakTopucame 1 METOZE 3a TeCTHpame peakToprcama y JUHAMUYKHA THITM3UPAHUM jE3UIIMA.

JpymTBeHn muib ce oryieAa y nosehamy MmoBepema U CUTYPHOCTH MporpaMepa Aa u3MeHe y kony Hehe
MIPOM3BECTH HEXeJheHe e(eKTe, ayTOMaTHU3alllji KOopaka KOjU Cy IMOIJIOXHH TpelikaMa, Te yOp3aBamy

mpolieca pa3Boja.

3akjpydyak KOMHCHjE je€ Jla Cy HaBeJICHW IHW/bEBU aJeKBAaTHO TIOCTABJBEHH CXOIHO TIPEIAMETY
HCTpaXKUBambA.

Scientific goal of the proposed research is to develop an innovative architecture for refactoring tools and
a method for testing of refactorings in dynamically typed languages.

The social goal is increased developer confidence that code modifications will not introduce unintended
side effects, automation of error-prone steps, and expedited development processes.

The Committee concludes that the stated goals are appropriately aligned with the subject of the research.

[n/beBn neTpaxkuBama cy oarosapajyhmn? JIA/ YE§1 HE

II1.5 ouekuBaHUX pe3ynraTa (XHIIOTE3E)

OuexnBaHM Pe3yNTaTH NPEIUIOKEHOT HCTPAKHBAHaA CY:

(1) pedepenTHa apxuTeKTypa cucTeMa 3a peakTopucame IOTOJHA 3a TPOWU3BOJbAH JIUHAMHYKU
THITU3UPAHU TIPOrPaMCKOM je3HK, Koja omMoryhyje M HOBHM TpHUCTYN JAeUHUCAKY W HAIOTPATHU
pedakropucama;

(2) HOBHM MeToJ TecTUpama pedaKkTopucama KOoji ce ocjama Ha MOKPUBEHOCT Kona, Gazu ynase (input
fuzzing) u TecTupame MyTanrjama, oMmoryhasajyhu cuctreMaTHYHO TeCTUpamke He caMo TpaHchopMalyja,
Beh ¥ BUXOBUX MPEYCIIORa;

(3) mporoTHIicKa MMIUIEMEHTalMja cHCTeMa 3a pedakTopucame Ha MPOrpamckoMm jesuky Pharo, kao
NPE/ICTABHUKY TUHAMHYKY THITU3UPAHUX je3HKa.

3ak/py4ak KOMHCHj€ je Ja Cy HaBeJICHHM OYEKHBAaHU pe3yJTaTh JOKTOPCKE IucepTauuje Io0po
NeQUHUCAaHW W Jia TpeJCTaBbajy BaKaH WCTPAXKMBAYKH pe3yiraT u JoOpy OCHOBY 3a Jajba
HCTPaKUBamba.

The expected results of the proposed research are:

(1) A reference architecture of a refactoring system applicable to any dynamically typed programming
language, introducing a new approach for defining and customizing refactorings,

(2) A novel method for testing refactorings that utilizes code coverage, input fuzzing, and mutation
testing, enabling systematic evaluation of both the transformations and their preconditions;

(3) 4 prototype implementation of a refactoring system in the Pharo programming language, serving as a
representative of dynamically typed languages.

The Committee conclude 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 pe3yJITATH NPeACTaB/bajy 3HAYajaH HAYYHH JONPUHOC? JIA/ YE§1 HE
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I11.6 riana paaa (Ha OCHOBY (ha3a MCTpaXkKMBarba U OPHjEHTAIMOHOT cajpsKaja aucepraiuje u3 Odpacia

1

[Iman pana npemTokeHOT UCTpakMBamka YKIbyUyje cienehe ¢aze:

1) UctpaxkuBame TEOPUjCKUX OCHOBA U aHaln3a mocrojehnx cucrema 3a pedakTopucame 3a AMHAMHYKU
TUTIU3UPAHE jE3HKeE.

2) ln3ajH HOBE apXHUTEKType CUCTeMa 3a peakToprcame 3a TMHAMUYKH THITU3UPAHE je3nKe.

3) MmmeMeHTauja MpOTOTUIICKOT pellieha Ha MPOrpaMcKkoM je3uky Pharo.

4) EBanyamuja apXuTeKType U TEXHUIKOT PElIeha Ha PEATHUM IIPOjeKTHMA.

5) Crenudukaiiyja v pa3Boj HOBE METOJIC 33 TECTHPamE pehaKkTopucama.

6) EBanyanuja MeTo/ie 3a TeCTUpAIbE.

7) Ananmza no0OMjeHNX pe3ynTaTa u U3Boheme 3aKJbyJaKa.

3akJpydak KOMHCHjE je Ja je IulaH paaa jacHo aeduHucaH M aa oMoryhaBa mocTh3ame OYeKHMBAHHX
pesyinrara.

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

1) Investigating theoretical foundations and analyzing existing refactoring systems for dynamically typed
languages.

2) Designing a novel architecture for refactoring systems for dynamically typed languages.

3) Implementing a prototype solution in the Pharo programming language.

4) Evaluating the architecture and technical solution on real projects.

5) Specifying and developing a new method for testing of refactoring.

6) Evaluating the testing method.

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

III.7 metona 1 y30paka UCTpaKUBamba

VY npennokeHoM HCTpakuBamy he OMTH nmpuMmemeHe clieehie MeToje: TEOPHjCKO MCITUTHBALE, U3pajia
TEOPHjCKOT U KOHLIENTYaTHOT MOJIeJa, MPaKTHYHA UMIIEMEHTAIlN]a, eBajlyallhja pa3BUjeHe apXUTEKType,
METO/Ie U MPAKTUYHE UMITIEMEHTAITHje.

e Teopujcka HCIOUTHBaKA: METOIE 3a pedaKTopucame, METOAE 3a TeCTHpame CcucreMa 3a
pedakTopucame, MeToze 3a oipehuBame KBaJIUTETa KO/Ia, moctojeha TexHu4Ka pemiemna.

e II3paja TeopujcKOr M KOHIENTyamHOr Mojena: JlepuHucame TNPUHIMIA HOBHX MeETOAa 3a
pedakTopucame IUHAMUYKH THITM3UPAaHUX je3WMKa M 32 TECTHpame pedakTopucama, TU3ajH
pedepeHTHE apXHTEKType cuUcTeMa 3a pedakTOpHcame NPHMEHHUBE HA pa3IMuuTe JAWHAMUYKU
TUIIM3HPAHE je3uKe.

e 1I3paja TeXHUUKOT pellieha: UMILIEMEHTAIIM]ja Ha TIPOrpaMcKoM je3nky Pharo.

e FEpanyanmja: mpuMeHa pa3BUjEHHX METOJIa HA PEATHUM TPOjeKTHMA, CTyJUje clydaja, aHalu3a
pe3yinraTa nopeljemeM ca moctojehinM peiemnruMa 1 Ha 0a3u METPHKaA 3a IPOLICHY KBAJIMTETa KOJIa.

Kommcwnja cmatpa 1a METOA M y30paK OJroBapajy morpedama HeTpakuBama.
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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.

o Theoretical research: methods for refactoring, methods for testing refactoring systems, methods for
assessing code quality, existing technical solutions.

o Development of a theoretical and conceptual model: defining principles for the new refactoring
method specific to dynamically typed languages, defining principles for the new method for testing
these refactorings, designing a reference architecture for refactoring systems that can be applied to
various dynamically typed languages

o Development of a technical solution: implementation of a reference architecture in the Pharo
programming language.

o FEvaluation: applying the developed methods to real projects, conducting case studies, and analyzing
results based on code quality metrics.

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

MeTton u y3opak cy onropapajyhm? A/ YEQ HE

II1.8 mecTa, mabopaTopHje u ornpeme 3a eKCIIEPUMEHTAITHH Pal

Uctpaxusame he ce cnpoBectu y nadoparopujama Wupua tientpa y Jluiny u ®@akynrera TEXHHUYKUX
Hayka y HoBom Cany, y3 oaroBapajyhu xapasep u copTsep.

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

Komucwuja cmMatpa Ja cy MecTa HCTpakMBamba M onpemMa ojrosapajyhiu, jep omoryhasajy cripoBoheme
MPEIIOKEHOT HCTPAKUBAIHA.

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

YcioBu 3a HCTPAKMBAYKHA paj cy oaroBapajyhu?  [JIA/ YEQ HE

1I1.9 METOAC CTATUCTHUYKEC 06pa;[e nogaTaka v OCTaJIMX pCJICBAHTHUX IMOJaTaKa

EBanyanuja he Outm Oasupana Ha cTyaujamMa ciydaja Ha peajHUM MPOjeKTHMa, Y3 akKleHaT Ha
MPUKYIUbAlke KBAIWTATUBHUX TMOJaTaka KOjU Mpyxkajy JayOJbu YBUA y TIOjaBe KOje C€ HWCIUTY]Y.
KBanTuratiBan nogauu he ce npukynspaty Ha 0a3u pejeBaTHUX METPHKA 3a MPOLEHY KBAJIUTETa KOAa U

nopehemeM ca nocrojehinm pememuma.

Komucuja cMaTpa 11a je 0BakaB MeTOJ1 00pajie mojiataka aJeKBaTaH, Te 1a OAroBapa norpedama
JTOKTOPCKE JICepTaluje.

The evaluation will be based on case studies of real projects, emphasizing the collection of qualitative
data to gain deeper insights into the phenomena being examined. Additionally, quantitative data will be
gathered based on relevant metrics for assessing code quality and comparing it with existing solutions.

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

IIpennoxene merone cy oarosapajyhmu? JIA/ YEQ HE
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IV OLEHA MNOJOBHOCTH KAHJUJATA

YcnoBu neuHUCAHM 32 KAHAMIATa CTYIM]jCKIUM IPOrPamMoM:

IIpema uwi. 20 cr. 3 IlpaBunHMKa O YIUCY, CTyaupamy Ha JOKTOPCKHUM aKaIeMCKUM CTyadjamMa U
CTHUIIaY 3Bamka JIOKTOpA HayKa, OJHOCHO, JOKTOpa YMETHOCTH, CTYACHT CTHYE MPABO JIa TPHjaBU TeMY
JOKTOPCKE TUCEPTalMje YKOIHUKO j€ TOJ0KUO CBE UCTIUTE ofpel)eHe CTYANjCKUM MPOrpaMoM B 0J0paHHO
TEOPHjCKE OCHOBE JOKTOPCKE AHCepTalHje.

According to Article 20, paragraph 3 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.

Obpasnoocerve: Ilpema mnojnanuMa KojUMa pacloliaxe CTyJEHTCKa ciy:kO0a @akynrera

texHnukux Hayka y HoBom Cany, kanmuaar bamma [llapenar je monoxxuo cBe ucnure oapehene
CTYAMjCKMM TPOTPaMOM JOKTOPCKHX aKaJeMCKUX CTyAuja PadyHapcTBO M ayTomMaTtwka ca
npocedroM orieHoM 10,00 u ox0paHHO je TeOpHjcKe OCHOBE IOKTOPCKE IUCEpTaldje, YuMe je
CTEKAa0 CBE yCIIOBE 3a MPHjaBy TEME JOKTOPCKE JAUCEpTAIHje.

Justification: According to data from the Student Services of the Faculty of Technical Sciences in
Novi Sad, the candidate, Balsa Sarenac, 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 kaHAUAAT HCNyHbaBa yciaoBe? A/ YE, HE

V  OHOEHA NIOJOBHOCTH INPEJJIOKEHOI' MEHTOPA

V.1 buorpaduja menropa (10 500 peun):

l'opnana Munocassberuhi je peaoBuu npodecop Ha DakynreTy TexHuukux Hayka y HoBom Cany. Ayrop
je u xoaytop mpeko 100 pagoBa y nomahuMm u MeljyHaponHUM yacomucuMa U KoH(epeHIMjama, Kao U
npeko 12 mpojekara u TEXHHUYKUX pellieka y capaliiby ca npuBpenHoM. O0JIacTH MHTEPECOBama Cy joj:
pa3Boj codTBepa BOheH MOJIeIIMMa, METOI0JIOTH]e U TEXHUKE pa3Boja cOTBEPA, MOJICIIOBAKE CIIOKEHUX
MOCJIOBHUX MH(popMaIoHux cuctema. [loceehieHa je mpeHoCy 3Hama O] CTpaHe aKaJeMCKe 3ajeIHUIIE Ka
HMHAYCTPH]jH, aKTHUBHO MPOMOBHIIYhH yCBajamke METOAa pa3Boja copTBepa Bol)eHOr MOeIMMa y PEATHUM
MTOCIIOBHUM OKPYXEHHMA.

Stéphane Ducasse je Hay4HH CaBeTHHK M AMPEKTOP HCTpaxuBama Yy MHpHjK (HAMOHATHH WHCTUTYT 3a
UCTpaXUBamkhe TUTMTAIHE Hayke W TexHonoruje) y Jlwry y @panmyckoj. Excrepr je 3a o0jekTHO-
OpHjEHTHCAHU JIN3ajH, MU3ajH O0jeKTHHX je3MKa, Pe(ICKCHBHO MPOrpaMHUpame, Kao M OJpKaBambe U
€BOIIYIIM]Y WHAYCTPUJCKHUX aIulMKanuja (BU3yeln3alndja, METpUKe, MeTa-MojeloBame). Hberop pan Ha
¢dyHKIMjama je uHTerpucad y AmbientTalk, Slate, Pharo, Perl 6, PHP 5.4 u Squeak. ¢pyHkiuje cy takohe
nopToBaHe y JavaScript 1 yTuuane cy Ha nporpamcke jesuke Scala u Fortress. OH je jenan on ayropa
Pharo jesuka m Moose mnatdopme 3a ananuzy codpTBepa. Aytop je u koaytop npeko 300 pamosa y
MehyHapoaHMM yacommcuMa U KoH(epeHIjaMa, Koju TpeHyTHO nMajy Burie o 15.000 murata. Hheror
H-unnekc je 60.
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Gordana Milosavljevic 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.

Stéphane Ducasse is a senior researcher and research director at Inria (Institut national de recherche en
sciences et technologies du numérique) in Lille, France. He is an expert in object design, object language
design, reflexive programming as well as maintenance and evolution of industrial applications
(visualization, metrics, meta-modeling). His work on features has been integrated into AmbientTalk,
Slate, Pharo, Perl 6, PHP 5.4, and Squeak. These features have also been ported to JavaScript and have
influenced the Scala and Fortress programming languages. He is one of the developers of Pharo and
Moose, an analysis platform. Ducasse has authored and co-authored over 300 papers in international
Jjournals and conferences, with an H-index of 60 and more than 15,000 citations.

V.2 Pedepennie meHTOpa M3 Hay4YHE 007aCTH KOjOj MPUTIaa TeMa JOKTOPCKE TUCEpTaIje:
np I'opnana MuocasiseBrh

Dr Gordana Milosavljevi¢

P. 6p. | ayropu, HacnoB, yaconuc, BOIyMeH (ronuHa) 6poj crpanuna oa-10, DOI win kareropuja
ISBN/ISSN
Todorovié, N., Lukié, A., Todorovi¢, N., Dragas, B., & Milosavljevi¢, G. M22
1. Automating the development of API-based generators using code idioms mining.

Softw Syst Model (2025). https://doi.org/10.1007/s10270-025-01296-z

Dragas, B., Todorovi¢, N., Rajaci¢, T., Milosavljevi¢, G., & Vukovi¢, Z. (2025). A | Mm23
Novel Approach to Integration of Manual Changes in Generated Code:
SeamlessMDD. Journal of Web Engineering, 24(04), 499-528.
https://doi.org/10.13052/jwel1540-9589.2442

Filipovi¢, M., Vukovié, Z., Dejanovié, 1., & Milosavljevi¢, G. (2021). Rapid M22
3. Requirements Elicitation of Enterprise Applications Based on Executable Mockups.
Applied Sciences, 11(16), 7684. DOI: https://doi.org/10.3390/app11167684

Vaderna, R., Vukovié, Z., Dejanovi¢, 1., & Milosavljevi¢, G. (2018). Graph M23
Drawing and Analysis Library and Its Domain-Specific Language for Graphs’
Layout Specifications. Scientific Programming, 2018(1), 7264060. DOI:
https://doi.org/10.1155/2018/7264060

Dejanovié, 1., Vaderna, R., Milosavijevi¢, G., & Vukovic, VA (2017). Textx: a python M21
5. tool for domain-specific languages implementation. Knowledge-based systems, 115,
1-4. DOI: 10.1016/j.knosys.2016.10.023

Dr Stéphane Ducasse

P. 6p. | ayropu, HacnoB, yaconuc, BoayMmeH (ronuHa) Opoj crpanuia on-no, DOI unu kareropuja
ISBN/ISSN
Sarenac, B., Angquetil, N., Ducasse, S., & Tesone, P. (2024). A new architecture M22
1. reconciling refactorings and transformations. Journal of Computer Languages, 80,
101273. DOI: https://doi.org/10.1016/j.cola.2024.101273



https://doi.org/10.13052/jwe1540-9589.2442
https://doi.org/10.3390/app11167684
https://doi.org/10.1155/2018/7264060
https://doi.org/10.1016/j.cola.2024.101273
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Alcocer, J. P. S., Camacho-Jaimes, H., Galindo-Gutierrez, G., Neyem, A., Bergel, M22
A., & Ducasse, S. (2024). On the use of statistical machine translation for
suggesting variable names for decompiled code: The Pharo case. Journal of
Computer Languages, 79, 101271. DOI: https.//doi.org/10.1016/j.cola.2024.101271

Thomas, 1., Ducasse, S., Tesone, P., & Polito, G. (2024). Pharo: A reflective M22
3. language—Analyzing the reflective API and its internal dependencies. Journal of
Computer Languages, 80, 101274. DOI: https://doi.org/10.1016/j.scic0.2014.02.016

Bourcier, V., Willembrinck, M., Vanégue, A., Ducasse, S., Etien, A., & Costiou, S. M23
(2024). Time-Traveling Queries: Extensible Tools for Faster Program
Comprehension. The Journal of Object Technology, 23(1), 1. DOI:
http://dx.doi.org/10.5381/j0t.2024.23.1.a7

Ducasse, S., Polito, G., Zaitsev, O., Denker, M., & Tesone, P. (2022). Deprewriter: M23
5. On the fly rewriting method deprecations. The Journal of Object Technology, 21(1),
1-23. DOLI: http://dx.doi.org/10.5381/jot.2022.21.1.al

Agouf, N. J., Ducasse, S., Etien, A., Alidra, A., & Thiefaine, A. (2022). M23
Understanding Class Name Regularity: A Simple Heuristic and Supportive

6. Visualization. The Journal of Object Technology, 21. DOI:
http://dx.doi.org/10.5381/jot.2022.21.1.a2
Angquetil, N., Delplanque, J., Ducasse, S., Zaitsev, O., Fuhrman, C., & Guéhéneuc, M21
Y. G. (2022). What do developers consider magic literals? A smalltalk perspective.
/. Information and Software Technology, 149, 106942. DOI:
https.//doi.org/10.1016/j.infsof.2022.106942
Aranega, V., Delplanque, J., Martinez, M., Black, A.P., Ducasse, S., Etien, A., M21a
8 Fuhrman, C. and Polito, G. (2021). Rotten green tests in Java, Pharo and Python:

An empirical study. Empirical Software Engineering, 26(6), 130. DOI:
https://doi.org/10.1007/s10664-021-10016-2

Verhaeghe, B., Anquetil, N., Etien, A., Ducasse, S., Seriai, A., & Derras, M. (2021). M22
9. GUI visual aspect migration: a framework agnostic solution. Automated Software
Engineering, 28(2), 6. DOI: https://doi.org/10.1007/s10515-021-00284-z

Pierro, G. A., Rocha, H., Ducasse, S., Marchesi, M., & Tonelli, R. (2021). A user- M21a+
10. | oriented model for oracles’ gas price prediction. Future Generation Computer
Systems, 128, 142-157. DOI: https://doi.org/10.1016/].future.2021.09.021

V.3 VcnoBu nedunucaHum 3a MEHTOpa y cCKiany ca [lpasunuma OoKmopckux cmyouja
Vuusepzumema y Hoeom Cady 3a 061acT K0joj Ipunaja JOKTOpCcKa Juceparuja:

[Ipema un. 5 cr. 3 [IpaBuiHKKa O YITUCY, CTY Py Ha JTOKTOPCKUM aKaJIEMCKUM CTyjaMa U CTHLAbBY
3Bamba JOKTOpa HayKa, OJHOCHO, IOKTOpa YMETHOCTH, MEHTOp j€ MO NpaBWIy HACTaBHUK JaTor
CTY/IMjCKOT TIpOTpama WIH UCTPAKUBAU Y HAYYHO] MHCTUTYIIHMjH, KOJH TIOPE]] YCIIoBa KOju Cy AeGUHUCaHU
CTaHAapAuMa 3a akpeIuTaluujy, Mopa UMaTtu pedepeHne U3 HaydyHe oO0JacTH KOjoj MpHmaaa Tema
JOKTOPCKE JUCEpTallje 1 HMa HajMambe MeT pagoBa 00jaBJbeHUX Y NPETXOIHUX JAECET TOJMHA Ca UMIIAKT
¢axropom ca SCI nucre, ogaocHo SCle nucTe.

According to Article 5, Section 3 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.2024.101271
https://doi.org/10.1016/j.scico.2014.02.016
http://dx.doi.org/10.5381/jot.2024.23.1.a7
http://dx.doi.org/10.5381/jot.2022.21.1.a1
http://dx.doi.org/10.5381/jot.2022.21.1.a2
https://doi.org/10.1016/j.infsof.2022.106942
https://doi.org/10.1007/s10664-021-10016-2
https://doi.org/10.1007/s10515-021-00284-z
https://doi.org/10.1016/j.future.2021.09.021
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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).

Stéphane Ducasse je HayyHH CaBeTHHK M €KCIIEpPT M3 OOJIacCTH AucepTanuje. 3aJ0BOJbaBa YCIOBE
neduHICaHe CTaHAApANMa JOKTOPCKHUX CTyIWja W MMa pedepeHrie u3 HaydHe oOacTH K0joj MpHIaja
TeMa JOKTOpCKe nucepranyje (YkJbyuyjyhn 1 HajMame meT pajgoBa u3 kateropuje M21, M22 u M23).

Justification: Gordana Milosavijevi¢ 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.

Stéphane Ducasse is a senior researcher and expert in the dissertation's field. He satisfies the doctoral
study propositions and has published papers related to the dissertation topic, including at least five
papers from categories M21, M22, and M23.

Ja 11 MeHTOp HCIyHbaBa yciaoBe? A/ YE. HE

VI 3AK/bYYAK

KAHIM/JAT je mog00aH JIA/ YES| HE
MEHTOp je mogodan JIA/ YES| HE
Tema je moooHa A/ YES| HE

Obpa3znosicerwe 0 nododrnocmu meme, Kanouoama u menmopa (0o 500 peuu):
Komucuja je, HaKOH JieTajbHE aHAIN3e JOKyMEHTAllNje, 3aKJbyqmIa J1a:

* [IpeqyioxkeHa Tema je akTyeslHa M aJieKBaTHA 33 JOKTOPCKY IUCEPTalrjy H 3aJJ0BOJbaBa CBE CYIITHHCKE
u ¢dopmanmHe KpuTepujymMe. Y IHJbY TNPEIM3HUjET W jaCHHjEr OCIUKaBama MpeMeTa HCTPaKHBAHa
KOMHCH]a je U3BPIIMIA KOPEKIUjy HACIOBa TeMe JJOKTOPCKE AUCEepPTaIje y OAHOCY Ha IPeyUIor HaBeAeH
y IIpUjaBH TEME 3a U3pay JOKTOPCKE AUCEPTaIHje.

» Kaamuaar bamma Hlapenarn ucrymaBa ycnoBe 3a U3paay MpeiioKeHe JOKTOPCKE JUcepTalmje.

* [Ipod. np I'opnana MutocasiseBuh u ap Stéphane Ducasse uciymaBajy ycioBe 3a MEHTOpPE
HpeaIoKeHe JOKTOPCKe AUcepTalje.

Komucuja oBUM KOHCTaTyje Ja Cy UCIYHEHH CBU HEOIXOJHHU YCJIOBH, OJHOCHO Jia Cy KaHIUIAT, TeMa U
MEHTOPH MMOJA00HHU 32 U3pay MPeAIoKeHe TOKTOPCKE TUCepTaIlHje.

Komucuja npemmaxxe HacraBHo-HayuHoM Behy ®Pakynrera TeXHWYKHX Hayka YHuBep3utera y HoBom
Canmy na mnpuxBaTH TeMy JOKTOpPCKE IuUcepTauuje ,,YHampehewe pedaxtopucama y ITUHAMUYKH
TUIM3UPAHUM 00jeKTHO-OPHjEHTHCAaHUM je3unuMa’ u Aa xannuaaty bammm Ilapenny omzoOpu uspamy
oBe aucepranuje, a na ce npod. ap 'opmana MwuiocaBibeBuh u ap Stéphane Ducasse umMeHnyjy 3a
MEHTOpE.

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
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doctoral dissertation to better align with the proposal outlined in the thesis application.
* Candidate Bal§a Sarenac meets the requirements for preparing the proposed doctoral dissertation.

* Prof- Gordana Milosavijevi¢, PhD, and Stéphane Ducasse, PhD are qualified to serve as mentors 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 Refactorings in
Dynamically Typed Object-Oriented Languages" and grant candidate BalSa Sarenac permission to
prepare this dissertation, while appointing prof. Gordana Milosavijevi¢ and Stéphane Ducasse as
mentors.

Mecro u narym: HoBu Can, 25.09.2025.

1. IIpencenank komucHje / chair

np Urop [lejanosuh, pen. mpod.
Igor Dejanovié, PhD, full professor

2. Unan komucuje / member

np l'opnana Pakuh, gornent
Gordana Raki¢, PhD, assistant professor

3. YUnan komucwuje / member

np l'opan Cnanuh, pen. npod.
Goran Sladi¢, PhD, full professor

4. Unaun xomucuje / member

1p Mupocinas 3apuhi, pes. nmpod.
Miroslav Zari¢, PhD, full professor

5. Unan komucwuje / member

np Huxoma JIyGypuh, nomeHt
Nikola Luburié¢, PhD, assistant professor

HAINIOMEHA: Ynan xomucuje koju He dcenu 0a nomnuuie uzewimaj jep ce He ciaxce cd
Muldbervem eeliune uiano6a Komucuje, OyiHcan je 0a yHece y uzgeuimaj o0pasnoxcerbe 00HOCHO
pasnoze 3002 Kojux He dicenu 0a Nomnue U36ewmaj u 0a UCmu nomnuule.




