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6.2.1 Translation Correctness
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\Y BPEJHOBABE NOJEAMHUX JTEJOBA TOKTOPCKE JUCEPTAIINJE:

JlokTopcKa aucepranuja ce cactoju u3 7 moriasiba. Kpartak mperyiesi CBaKOT MOTJiaBiba MPEACTABIBEH je Y
HACTaBKY:

IIpBo moraaB/be naje MOTHBAI]y 32 yBOlheHmE MpecirKaBama (T3B. TpPaHCIAIM]je) MPOIECHUX padyHa 3a
KOMIIeH3allHje Y MPOLIeCHe payyHe ca ajanrtandjama. Takolje, 0BO MoriaBibe 1aje mperies IuTepaType Koja
je MmoBe3aHa ca TeMOM HUCTPaXUBAba.

Jpyro morjae/be Ipyka Iperjief TEOPHjCKHMX OCHOBAa JOKTOPCKE IHCEpTallidje U YBOAM OCHOBHY
TEPMHHOJIOTH]Y U TIOjMOBE KOju ce kopucre. Takolje, npyxa ¢pyHaaMeHTanHu nperies GopMalHuX padyyHa
3a KoMmIeH3a0uiHe npoliece U GopmanHUX padyHa 3a ajganthBHe npouece. [IpBo cy dopmanuu pauyHu
IpeCTaBJbeHU Mambe (HOpPMaHO, KPO3 NIPUMEpE, a 3aTHM CJIeIU BHUX0B (opMaaH MpUKa3 Kpo3 AETaJbHY
aHaJIM3y CHHTAaKCe M onepairoHe ceManTuke. OBO MOraBibe CaApKu U neuHULINjy 100po GOopMUpaHHX
KOMIICH3a0MJIHUX IIpolleca 3a KOje je KapaKTepUCTUYHO Jia He JI03BOoJhaBajy oxapeleHe (HerokesbHE)
HeJIeTEpPMUHUCTHYKE UHTepakiuje. [lopen HaBeeHOT, APYTO MOTJIaBJbe aHANN3UPA INIaBHA IINTakba aHaN3e
EKCIIPECUBHOCTH IIPOLIECHHUX padyHa U Jiaje Iperies aKTyellHe JIuTeparype.

Tpehe morsaBsbe yBomu Tpanchopmanujy Tpu popMaliHa padyHa 3a KOMIICH3a0MITHE TIporiece y (opMaTHu
padyH 3a aJanTUBHE TpoIece ca CyOjeKTUBHIM aXypHpameM. Jlakiie, yBOIU OCHOBHE MTOjMOBE M O3HAKE, a
3aTHM IPeJCTaBsba TPU JeQUHHIIU]e KOAUPaha KOMIICH3a0WIHUX Mpolieca, ca CeMaHTHKaMa 0/10aluBamba,
odyBama M MPEeKUAa y aJanTHBHE Ipolece ca CyOjeKTMBHUM axypupameM. Jloka3aHo je W Ja yBeJaeHa
KOJMpama 3aJ10B0JbaBajy cBe Wi ojipeheHe ocobrHe Koje neduHUITy BaJuIHOCT.




YerBpTO mOrJaB/be YyBOoOM Tpanchopmaiujy QopmamHMX padyHa 3a KOMIeEH3a0wiHe mpolece ca
ceMaHTHKama oj0alMBamba, O4YyBamka M NPEKUJa Yy padyH 3a aJanTHBHE Mpolece ca O0jeKTHBHUM
axypupameM. JlaTh cy 1OKa3W Ja yBeIeHa KOOUpama 33J0BOJbaBajy CcBe Wi onpeheHe ocoOmHe
nepuHICAaHEe 32 BAIMOHO KoaWpame. Takohe, y OBOM IOTJaBby c€ pa3Marpa NMUTame e(QUKacHOCTH
Koaupama. C 003upoM Ha TO Aa Cy y TUCEpPTALHjU pa3BHjeHa KOIUpama KOMIICH3a0MITHUX TpoIieca y ABe
pa3nnunTe KIace aJanTUBHUX Iporeca (ca Cy0jeKTHBHAM M 00jeKTHUBHUM aKypUPAHEM), Y OBOM TIOTIIaBIbY
ymopeljyje ce muxoBa edukacHocT. Kao Mepa edukacHOCTH je y3eT Opoj Kopaka peayKidje Koju cy
MOTPEeOHN MUJBFAHOM je3HKY Aa OM HMHUTHpPAIH IMOHAIIake U3BOPHOT je3nKa. [IpenusHuje, 1oka3aHo je 1a cy
KOJMpama Koja KOPUCTE CYOjeKTHBHO aXypHpame e(duKacHWja 0]l KOAWpama Koja KOpHCTe O00jeKTHBHO
aKypupame.

Ilero moriaB/be mpoOUIMPYje CHHTAKCY 32 AMHAMUYKO a)XypUpambe KOMIIEH3allMOHE aKTUBHOCTH,
yKJbydyjyhn onrosapajyha mpommpema aepununmje n06po (GopmMupaHUX KOMIEH3a0WIIHHX Mpoleca.
['maBHa TeMa OBOI IOTJIaBJba j€ MPENCTaBJbae KOJAMpama KOMIEH3a0WIHUX Mpoleca ca JTUHAMHYKHM
OIIOPaBKOM M CEMaHTHKaMa Oa0allMBama, O4yBamba M IPEKUIa y aJalTHBHE IpoLece ca CyOjeKTHBHUM
aXypupameM. 3aTUM ce JoKasyje na nedHHHCcaHa KoAupama 3aJ0BOJbaBajy oxabpaHe OCOOMHE W3
Je(UHAII]Ee BaTHIHOT KOIHParba.

Illecro moriaB/be YBOAM TPaHCIALHK]y KOMICH3aOWIHMX IIpoleca ca AWHAMHYKEM OIOPaBKOM M
CeMaHTHKama OJ0alliBarba, OuyBama M MPEKHAa Y aJanTHBHE MPOIece ca OOjeKTHBHHM aKypHPAHmEM.
Hakon nedunncama koaupama, CJIeAd HOCTYIaK J0Ka3HBaba Ja UCTE 3a/10BOJbaBajy ofabpaHe 0COOMHE U3
JehUHHIMje BAIHIHOT KOJHWpama. Y OBOM IOIJIaBJbY CE pa3Marpa NHTame e(HKACHOCTH KOIUpama
KOMIICH3a0MIHUX TIpoLieca ca AMHAMUYKUM aXypupameM. Uy oBOM ciiyuajy je JOoKa3aHO Ja Cy KOJupama
KOja KOpPHCTE CYy0jEeKTUBHO a)XypUparme eHUKacHHja 0/l KOJUpama Koja KOpUCTe 00jEeKTHBHO aXKypHpambe.

Ceamo norJiaBjbe caip>Xu 3aKJbyUJKe AUCEPTALH]jE U IPUKa3yje AUCKYCH]y O aKTyEITHUM H JJaJbUM IIpaBIuMa
UCTpaXMBambha KaHIUAATA.

[Nonwc auTepaType 1aT je mociie ceIMOor Noriasiba. Jluteparypa je npukasaHa MperjieHO U HUTHPaHA Ha
ajekBataH HaunH. Takol)e, 00yxBara Haj3HAUajHHUjE PaloBE U3 O0JIACTH, KOJU Cy PEIICBAHTHU 33 IPOYIaBaHy
TEeMaTHUKY.

Ha ocHoBy cBera HaBegeHor, Komucuja MO3MTHBHO OICHYje CBE JEJI0BE JOKTOPCKE TUCEpTalHje.

EVALUATION OF INDIVIDUAL PARTS OF THE DOCTORAL DISSERTATION:

The doctoral dissertation consists of 7 chapters. A brief overview of each chapter is presented in the
following:

Chapter 1 describes the main subject and goals of the research and provides motivation for the development
of the encodings presented in Chapter 3-6. Also, this chapter provides an overview of the literature related to
the research topic.

Chapter 2 provides the theoretical background for the dissertation. It provides a fundamental overview of
the calculus of compensable processes and the calculus of adaptable processes. First, it introduces the process
calculi informally, through examples, and then presents them formally, through a detailed analysis of syntax
and operational semantics. This chapter contains the definition of well-formed compensable processes, a
class of processes that disable certain non-deterministic interactions. Well-formed compensable processes
represent, among some other notions, the original scientific contribution of this dissertation. The chapter
gives also a general overview of the expressiveness of concurrent languages and an overview of relevant
literature.

Chapter 3 studies the expressive power of the encoding of the calculus for compensable processes into the
calculus of adaptable processes with the subjective update. More precisely, it presents translations of the
calculus for compensable processes with static recovery into the calculus of adaptable processes with a
subjective update. It also proves that translations satisfy all or selected properties defined for a valid encoding.




Chapter 4 studies the expressive power bof the encoding of calculus for compensable processes into calculus
for adaptable processes with an objective update. First, it introduces the basic concepts and notions and then
defines translations into adaptable processes with an objective update. Afterward, it proves that translations
satisfy all or selected properties defined for a valid encoding. Also, this chapter deals with the efficiency of
encoding, developing a new criterion. Since the dissertation considers two kinds of encodings of
compensable processes into adaptable processes: encoding with the subjective and objective update, in this
chapter we compare their efficiency. Efficiency is defined in abstract terms, considering the number of
reduction steps that a target language requires to mimic the behavior of a source language. Also, it has been
proved that encodings that use subjective updates are more efficient than encodings that use objective
updates.

Chapter 5 introduces preliminaries for encodings of compensable processes with dynamic compensation
into adaptable processes. Also, it studies the expressive power by the encoding of calculus for compensable
processes with dynamic recovery into calculus for adaptable processes with a subjective update. It is proved
that translations satisfy selected properties defined for a valid encoding.

Chapter 6 presents encoding of dynamic compensation into adaptable processes with an objective update.
It also analyzes the question of the efficiency of encodings. Specifically, it has been proved that encodings
that use a subjective update are more efficient than encodings that use an objective update.

Chapter 7 contains conclusions with an overview of the contributions of the thesis. Also, it provides some
ideas for improvements and possible extensions of the work presented in this dissertation. It states several
open questions that the candidate plan to consider as a part of further research work.

The bibliography is given after the seventh chapter. The literature is presented clearly and cited adequately.
It also includes the most important papers in the field, which are relevant to the examined topic.
Based on all the above, the Jury positively evaluates all parts of the doctoral dissertation.

VIl CIIMCAK HAYYHUX U CTPYYHUX PAJIOBA KOJU CY OBJAB/BEHHU NJIN
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Vil 3AKJbYUYIIU OJJTHOCHO PE3YJITATHU HCTPAJKUBAIbA:




Jucepranuja JONPUHOCH TEOPUjH KOHKYPEHTHHX CHCTEMa Ca OPUTHMHAIHUM pE3yJTaTHMa O PEJIaTHBHO]
EKCIIPECUBHOCTH TIPOLIECHUX padyHa KOjU Ioceayjy MOryhHOCT ajanTanuje W AWHAMUYKOT aXXypuparmba
TOKOM W3BpLIaBama. Pe3ynratu mpeacraB/beHH y AUCEPTALMjH Cy jEAMHCTBEHH Yy JuTeparypu. Takobe,
MPEICTaBIbEHN PE3YNTAaTH NpoayOJbyjy W MOO0JBIIABAjy pa3yMeBame TeOpHje KOHKYPEHTHHX CHCTEMa Y
EJIOCTH.

KoHkpeTHO, Te3a je ymopeImna ca CTaHOBHIITA pelaTHBHE HM3PaXKajHOCTH [Ba IIOBE3aHa, Il HIIAK
(yHIAMEHTaHO pa3IMYdTa MOJeja IPOLEeCHUX padyHa: padyH 3a KOMIICH3a0WiIHe mporece (TUIHYaH 3a
MoJIeNle yciayra W AYTOPOYHHX TPaHCaKIMja) W padyH 3a aJalTHBHE Ipolece. Pa3BHjeHO je nBaHaecT
KOJMpama KOMIEH3a0MIHUX Tpoleca (ca CTATUYKUM U JTUHAMHYKUM KOMIICH3alljaMa M TPH CEeMaHTHKE:
on0anuBama, 0UyBama 1 IPeKK/a) y aanTHBHE Mpolece ca CyOjeKTUBHUM M 00jeKTHBHUM a)KypPHPabEM.

Y nucepranuMju je IOKa3aHO Ja KOAWMpama padyHa ca KOMIEH3alMjamMa y padyH ca ajanrarnujama
3a0BOJbaBajy (cBe wium opnabpane) mo0po TO3HAaTe KpHUTEpHjyMe, Koje je mpeacraBuo [opia:
KOMITO3MIIHOHAJHOCT, MHBAPHjaHTHOCT KOJIUpara y OJHOCY Ha M300p UMEHa, ONepalioHy KOPECIIOACHIH]Y
(KOMIDIETHOCT M BaJbaHOCT), pedieKcHjy TUBEPreHIrje, OCETJFUBOCT Ha ycmeX. [Ipuka3zaHa Koaupama He
caMo Jia PEJICTaBJbajy HeTPUBHjATHY MPUMEHY Ba CMHUCIIeHa 00JIMKa MOOMITHOCTH 3a alaiTUBHE Ipoliece,
Beh Takolje mpy:kajy HOBH IOTJIE]] HA (3aMpIIEHY) CEMaHTHKY KOMITEH3a0MITHHUX IIPOIIeca.

HonatHo, y aucepranmju je ypaheHo mopelheme Koaumpama ca CTAaHOBHINTA HBUXOBe epukacHOCTH. OBaj
KpUTEpHjyM 3a mopeljeme je hopManHo neduHHCaH y CMUCITY Opoja Kopaka KOju Cy MOTPEOHH IUJBAHOM
JE3UKy 3a ONOHAIlIalkhe KOpaKa U3BOPHOT je3uKa. Y TOM CMUCIY, KOJAMPamke KOMIIEH3a0MIIHUX Tpolieca Koje
KOPHUCTH CY0jeKTHBHO aXXypupame je epuKacHuje 0] KOAUpama Koje IpUMembYyje 00jeKTHBHO aXXypHpambe.

Kowmricuja ca 3a10BOJECTBOM KOHCTATY]€ Ja je KaHAUIAT YCIICIIHO, Ha HAyYHO aJIcKBaTaH U ehrKkacaH HAauuH
MOCTaBHO CIPOBENCHA HCTPaXKHMBama, T¢ Ha KPajy JOHEO 3akjbyuke O pesyiraruma. CacBHM CHTYPHO
JMcepTaldja Tpyska OpUTHHAIAH ¥ HAYTHO 3HAUajaH JOTNPUHOC Y OKBUPY TEOPHje KOHKYPEHTHHUX CHCTEMA
EKCITPECHBHOCTH.

CONCLUSIONS AND RESULTS OF THE RESEARCH:

The dissertation has developed rigorous connections between programming abstractions for compensation
handling (typical of models for services and long-running transactions) and run-time adaptation. Specifically,
the thesis compared from the point of view of relative expressiveness two related and yet fundamentally
different process models: the calculus of compensable processes and the calculus of adaptable processes. It
developed twelve encodings of compensable processes (with static and dynamic compensations under
discarding, preserving, and aborting semantics) into adaptable processes with subjective and objective
mobility.

The dissertation has shown that encodings are correct up to five well-established criteria by Gorla: name
invariance, compositionality, operational correspondence (divided into soundness and completeness
properties), divergence reflection, and success sensitiveness. The encodings not only constitute a non-trivial
application of two sensible forms of mobility for adaptable processes, but they also shed light on the
(intricate) semantics of compensable processes.

Additionally, the dissertation compared encodings from the point of view of efficiency, a comparison
criterion formally defined in terms of the number of target steps required to mimic a source step. In this sense,
subjective mobility allows encoding compensable processes to be more efficient than objective mobility.

The Jury is pleased to note that the candidate is successfully, scientifically adequate, and efficient way set up
conducted research, and finally made conclusions about the results, which quite certainly provide an original
and scientifically significant contribution within the narrowest research area of theory of concurrency and
expressiveness.




VIl OLHEHA HAYUHA INPUKA3A U TYMAUYEA PE3YJIITATA HCTPAXKUBAIbA:
ExcnnmuuurHO HaBeCTH IO3UTHBHY WIM HEraTHBHY OLICHY HadyMHa IIpUKa3a U TyMadewa pesylirara
HUCTPAKUBAA.

Canpxaj mucepramyje je NpUKa3aH jacHO, CTPYKTYHPAaHO W cucTeMaTHdHO. OpUTHHAIHH pe3yNTaTH
UCTpaKMBamba Cy NpEru3HO (OpPMyJIHCAaHH M JeTajbHO TEOPHjCKH MoKa3aHW. Ha OCHOBY nOOMjeHMX
pe3ynTaTa U3BEICHHU Cy jaCHH 3aKJbYULM M YTBP)eHN OUTHM M OPUTMHAIHY Hay4HU nonpuHocu. Kanampar
jé OBJagao CcaBpEeMEHHM 3HAamMMa W3 OONAacTH M y TOTIIYHOCTH CIIPOBEO HCTpaKMBama Koja Ccy Omia
JnehUHUCAHA IDTAHOM NPHKA3aHUM Yy IPHjaBH TeME IOKTOPCKEe AMcepTrandje. Y CKIaxy ca HaBEeICHHM,
KOMHCHja TO3UTHBHO OLECHKYje HAYWH IpUKa3a W TyMadema pes3yliTaTa HCTpaXHBama JOKTOPCKE
muceptanyje. Pan je mpoBepeH y codTBepy 3a neteknmjy miardjapusma (iThenticate), y budnanorenn ®TH-
a, 0 YeMy je KOMHCH]ja M3BEIITeHa MyTeM eJISKTPOHCKe moluTe. Ha ocHOBY oBe mpoBepe, HUCY NpoHaljeHH
JIOKa3d O IUlardjapusmy W yTBph)eHO je 1a JOKTOpcKa jaucepranuja KaHAuaaTkume JoBaHe [lemewh
Npe/ICTaBJba OPUTMHAIHU PYKOIIHC.

EVALUATION OF THE WAY OF PRESENTATION AND INTERPRETATION OF RESEARCH
RESULTS:

The content of the dissertation is presented clearly, well structured and systematic. The original results are
precisely formulated and theoretically proven in detail. The candidate has mastered state of the art knowledge
in the field and fully conducted the research that was defined by the research plan presented in the application
for the topic of the doctoral dissertation. Following the above, the Jury positively evaluates the way of
presenting and interpreting the results of the doctoral dissertation. The dissertation was checked in the
plagiarism detection software (iThenticate) in the Library of Faculty of technical sciences. The Jury was
notified by e-mail about the results of the checking. Based on the obtained results, no evidence of plagiarism
was found, and it was approved that the doctoral dissertation of candidate Jovana Dedei¢ is an original
manuscript.

IX KOHAYHA OIHEHA JOKTOPCKE JUCEPTAIIUJE:
EXCIUIMIIUTHO HAaBECTH Ja JIM JOUCEpTalldja jeCTe WIM HHUje HANKWcaHa y CKJIaay ca HaBEICHHM
o0Opa3oxemeM, Kao U 1a I OHA CaJIp’KU WM He CaJIpiKu CBE OWTHE eneMeHTe. [latw jacHe, Ipenn3He U
KOHIIM3HE 0JIr0BOpeE Ha 3. U 4. UTame:

1. [la nu je nuceprandja HamMcaHa y CKIany ca oOpas3ioxemeM HaBeleHuM y mpujaBu Teme?/Was the
dissertation written following the explanation given in the research proposal?
JlokTopcka ucepTanyja je y MoTIIyHOCTH HaIlMCaHa y CKIIaTy ca 00pa3iokemeM Koje je HaBeICHO y TIpHjaBU
Teme./
The doctoral dissertation was written entirely in accordance with the explanation given in the research
proposal.

2. la nu muceprammja caapku cBe OutHe enmemente?/Does the dissertation contain all the essential
elements?
JlokTopcka aucepTalija CBOjUM HAclIOBOM, CalipyKajeM, pe3yJITaTuMa UCTPaXKUBamba U HAYMHOM TyMadyerma
HCTUX CaJpKU CBE OUTHE €JIEMEHTE KOjHU CE 3aXTEBAjy 3a pajoBe OBaKBe BpcTe./
The doctoral dissertation with its title, content, research results and the way of their interpretation contains
all the essential elements required for papers of this type.

3.Tlo uemy je nmcepranuja opuruHanan gonpuHoc Haynu?/What makes the dissertation an original
contribution to science?
JlokTopcka nucepranyja caJp)Kd HOBE HaydyHE pe3yiraTe, KOju Cy BepU(HUKOBaHM M MyOJIHKOBaHH Y
MGEYHapO)IHOM HAaYy4YHOM YacCONUCY U MPE3CHTOBAHU HAa PECIICBAHTHUM HAYyYHHUM KOH(l)epeHIII/IjaMa./
The dissertation contains novel scientific results, published in one international scientific journal, and
presented at international scientific conferences.

4. Koju cy Heloctauu JucepTaldje ¥ KakaB je HUXOB YTHI@] HA pe3ynTaT uctpaxusama?/What are
disadvantages of the dissertation and what is their influence on the research?
JlokTopcKa ucepralyja HeMa HeJJOCTaTKe KOjU O yTHIaIK Ha Pe3yJITaTe HCTpakuBarma./
The doctoral dissertation has no shortcomings that would affect the research results.




X MPEJUIOT:

Ha ocHoBy HaBejeHor, komucuja npepiaxe/ From all of the above, the Jury recommends:

a) J1a ce JIOKTOPCKA JMCepTalyja MPUXBATH, a KAaHAWIATy 0100pu ondpana/to accept the
doctoral dissertation and approve the defense;

0) a ce MOKTOpCKa JucepTalija BpaTH KaHAUIATy Ha nopaay (a ce JOMyHH OJHOCHO I/I3MeHI/I)/tO
return the doctoral dissertation to the candidate for revision;

B) Jia ce JOKTOpCKa aucepraimja onouje/to reject the doctoral dissertation.

Y Hosom Cany, 19.10.2021. rogune

1. np Jemena UBetnh, Banpemuan mpodecop

, IPEJICETHUK
2. nap Hymran ['ajuh, Banpenuau npodecop
, 4IaH
3. nap Wsan [Ipoxuh, nomenr
, YWJIaH

4. dr Hugo Filipe Mendes Torres Vieira, senior researcher

, UIaH

5. drJorge Andres Perez Parra, associate professor

, MEHTOP

6. np Josanka [lantoBuh, penoBHu npodecop

, MEHTOP

HAITOMEHA: Unan koMucHje KOjH He eI Ja MOTIHIIE U3BEIITa]j jep ce He ClIaKe ca MUILJbereM BehiHe
YJIaHOBA KOMHUCH]E, Ty>KaH je /1a YHece Y U3BEITaj 00pa3iiokemhe 0JHOCHO pasJiore 300T KOjUX He JKelH Jia
TIOTIHIIIE U3BELITAj U Aa UCTH MOTITHIIIE.

NOTE: A member of the jury who does not want to sign the report because he/she does not agree with the
opinion of majority of members of the jury, is obliged to write in the report an explanation or reasons why
he/she does not want to sign the report and sign it.



