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Il HACJIOB JOKTOPCKE JUCEPTAIIMJE:
Il TITLE OF THE DOCTORAL DISSERTATION:

HOBE3UBAIBE XETEPOI'EHUX TIPEKPUBAJYRUX MPEXA: JEOUHUIINJA,
DOOPMAJIM3ALNJA U ITIPUMEHE

INTERCONNECTION OF HETEROGENEOUS OVERLAY NETWORKS: DEFINITION,
FORMALIZATION AND APPLICATIONS

IV TPEIJIE] JOKTOPCKE JUCEPTALIUJE:
IV OVERVIEW OF THE DOCTORAL DISSERTATION:

HagsecTu kpatak cajgpxaj ca Ha3HaKOM Opoja CTpaHa, IOTJIaBJba, CIIMKA, IIeMa, TpadUKOHa U CII.

JlokTopcka qucepTanuja je HamucaHa Ha 153 cTpaHe, Ha eHrJeckoM je3uky. Caap:ku mect
NorJIaB/ba, y ciegehem pegociaeny:
1. Introduction/ YBoa
2. Background / Ocuose
3. Proof of the Correctness of the Chord Protocol /loxa3 kopexkrnocru Chord
NMPOTOKOJIa
4. Synapse Protocol IIporokon Cunamnca
5. Distributed Catalog of Serbian Digitized Cultural Collections / {uctpuoyupann
KATAJOT TUTHTAJIN30BaHUX Kojeknujay Cpouju
6. Conclusions and Further Work /3ak/pyunu u 1a/su pag

JMucepranuja caap:xku 9 Tadena, 5 cauka, 16 rpaduka m 1 mpuior. Cnucak xopumhene
JIHTepaType caap:u 84 jeAMHHIA, Koje Cy HaBeleHe y CKJaly ca Ba:xkehum mpaBmianma 3a
nuTupame. [lopex HaBegeHor, IMcepTanuja cagp:Ku K/by4He JOKyMeHTanujcke nHpopmanuje
HA CPICKOM H eHIVIECKOM je3UKy, 3aXBAJTHMILY, CIIMCAK CJIUKA M Taela, Kao U ancTPakT Ha
CPICKOM H €HIJIECKOM je3HKY.

Provide a brief overview of the content of thetdoal dissertation, indicating the number of
pages, chapters, figures, schematics, graphs, etc.

The doctoral dissertation contains 153 pages, ana written in the English language. It is
made up of six chapters, in the order presented abe. It contains 9 tables, 5 pictures, 16
graphics and 1 appendix. The bibliography contain84 references, all stated in accordance
with the current referencing standards. Additionally, the dissertation contains key words
documentation in Serbian and in English, acknowledgents, the list of figures and tables, as
well as an abstract in Serbian and in English.

\% BPEJHOBAILE NOJEAUHUX JEJOBA JOKTOPCKE JUCEPTAIINJE:
\% EVALUATION OF THE INDIVIDUAL PARTS OF THE DOCTORA L DISSERTATION:

HacJioB npenJsio:keHe 10KTopcke aucepranuje GopMyJucaH je jacHO M MpPenn3Ho, OApakaBa
TeMy U Ca/Ip:Kaj HCTPAKUBAIHA.

VY okBupy npBor mnoriasiba (Introduction) mpenctaBibeH je KOHTEKCT y KOjeM C€ OJBHjallo
HCTpaXHBAFkE BE3aHO 3a JOKTOPCKY JUCEpTalHjy, Kao M KpaTak Iperie]] OCHOBHUX O00IacTH Koje
OHa JIOTHYE — IPOTOKOJa 3a peanusaiujy P2P (eng. peer-to-peemy npekpupajyhux Mpexka u
quCcTpuOynpaHux xem Tabema. Y OBOM IOTNIaBJbY HM3JIOXKEHAa je MOTHBAaIMja 3a (GOpMaiHy
BepH(UKAIM]y KOPEKTHOCTH OBHX MPOTOKONA, Moryha KOpHCT 0] MOBe3MBamba XETEPOI€HHX




MpeXxa pea30BaHUM OBUM IPOTOKOJIMMA, Ka0 U MPETHOCTH HHXOBOT KopHIIhema y o0nacTu
JIUTHTANU3aldje KyITypHe W HaydHe OamtwHe. JlaT je KpaTak ONHC OpUTHHAIHUX JOMPHHOCA
JcepTanuje, Kao U CTPYKType came TUcepTaluje.

Jpyro nornasise (Backgroundaapxu ocBpt Ha Beh no3Hate pesynTaTe Koju ie OCIYXUTH Kao
OCHOBA 3a Jjajba UCTPaXKMBama y Te3u. JlaT je mperien mpoToKoa 3a AUCTPHOYHpaHe Xem Tabemne
Chord, ocHoBe MamMHa anCTPakTHHX CTama, Kao0 M Tperies TPeHyTHe Mpakce y 00JacTu
JUTHTaIN3anuje KyITypHe 1 Hay4yHe OamTrHe, kako y CpOuju, Tako U y CBETY.

Y oBUM NOrJIaB/BLUMA, KAHAUIAT NMPeACTaB/ba HU/bEBE U KOHTEKCT HCTpaxuBamwa. U3Hern
MaTepHjaJl je MpeacTaB/beH jaCHO U KOHIU3HO. Kpo3 BHCOK HUBO YHT/bMBOCTH TEKCTa, Ka0 U
Ha OCHOBY 0/1a0upa kopuiheHor je3nka U M3JI0KEHUX MPUMePA, YOUBHBO je 1a je KaHAUAAT
00paTno nocedHy MaKmby Ha MeJarolIKH acHeKT YBOAA.

VY tpehem nornasmpy (Proof of the Correctness of the Chord Protoget) je nokas kopekraocTn
Chord mporokoina kopunihereM MalllHa alCTPaKTHHUX CTamba. [IpBO je mpuKaszaH 10Ka3 Ha BUIIEM
HHBOY allCTpaKIyje, a 3aTHM je yBe/IeHa TEMIIOPAJIHA JIOTUKA Ca BPEMEHCKHM TOKOM H30MOP(GHUM
ca ©°, momohy Koje je M3BeIEH BPJIO JeTalbaH J0Ka3 KopekTHocTH Chord mpoTokonma Ha HIbKeM
HHUBOY aIlCTPaKIHje.

Joka3 xopextHoctn Chord nporokoaa npeacrasiben je jacHo. Ilo npBu myT y JinTepaTypu ce
nopex J0Ka3a CTPYKTypHe KopextHocTH Chord mpoTokosia Jaje W /10Ka3 KOPeKTHOCTH
MeXaHH3Ma 3a MaHHNyJdanujy KbydeBuMa. TexHMukm JgeTajsm y Be3H ca  CcaMOM
dopmannszanujoM cy cBeleHH HAa yMepeH HMBO M He OTe:kaBajy uynrTamhe. CBU 3HAYajHH
IIOjMOBH U /I0Ka3U Cy afieKBaTHO oOpaljenn, a npe3eHranuja 100MjeHNX pe3yJITaTa je jacHa.
Jo0ujenn noxa3su cy MOAYJApHU M MOrY ce NPWJIATOAMTH 3a Apyre, CJIM4YHe, IPOTOKOJE 32
aucTpudyupane xeur Tadeie.

VY uerBproM mornaeiky (Synapse Protocoljar je omuc mpoTOKOia 3a MOBE3MBAEE XCTEPOTCHUX
npekpuBajyhux mpexa Cunarca. [Ipukaszane cy nBe merose Bepsuje, kajga je Moryhe u kama Huje
Moryhe OTKpHBambe MeXaHH3aMa IpeTpare OCHOBHMX HpekpuBajyhux mpexa. lata je dgopmanHa
creruduKanyja OBOT INPOTOKOIa IMOMOhy MamMHa ancCTPakTHHX CTama, Kao W MpOIeHA
BEPOBaTHOCHOT OYEKHBAMa YCHEHIHOCTH IIpeTpare KopuihemeM oBor poTokona. OBU pe3ynTaTu
cy, 3aTuM, yrnopelhenu ca pesynraruma oaroapajyhux cuMynanuja.

Y oBOM NOIIaB/bY KaHIAHTAT ONMHCYje pellere 32 MOBe3NBamhe XeTePoreHnx npekpuBajyhux
mpexa. Cnenndukanuja v peajn3anuja oBor pemiemha cy Beoma npemnusHe. /loka3u OuTHUX
TBphema cy jacHu, 1eTa/bHU U BeOMa YHTKO HANMMCAHU, a 100HjeHH pe3yJITATH TeCTOBA Cy y
CKJIA/Iy ca H3BEIEHHM TEOPHjCKHM 0YeKHBAH-EM.

Iero nornassse (Distributed Catalog of Serbian Digitized Cultufabllections)naje npeamor asa
HallOHAJIHA CTaHJIap/a (popMaTa MeTaroaTaka 3a oluc KyJlTypHe U HaydHe OamtuHe y CpOuju.
Jeman ce OMHOCHM Ha TOKpeTHA KyITypHa moOpa ca CBUM CHENHU(HIHOCTHMA y OJHOCY Ha
IpUpoAy W3BOpa, a JpyrH Ha Koieknuje. Jlato je mpeBoheme y Hajuemthe kopwuinhene
MehyHapoaHe cranmapae. HakoH Tora mnpenctaBibeHa je amudkanuja 3acHoBana Ha Chord
MPOTOKOITY, 38 KaTaJOTU3Upame AUTUTAIN30BaHUX Koyekuja y Cpouju.

IIpenopyke ¢opMaTa MeTamogaTaka 3a ONHC KYJTYpPHe M Hay4He OalITHHEe W KOJEKIHUja y
CpOuju nare cy mpenu3HO M jacHO, €a JeTA/bHOM TeXHHMYKOM crnenuduKamujoM, ajm 0e3
aonaTHor ontepehuBama umtaonma. Onmc amjiMKamuje je jacaH M y CKJIaay ca HAYHHOM
NMPeACTAB/bAA CIMYHUX TEXHUYKHUX pellemha.

VY mecroM mMOTNaBJby je aTa aHalW3a OCTBAPCHUX pe3ydTaTa M JONPUHOCA IHCEpTALUje H
HaBeJICHU cy Oynyhu IpaBly U IIHJEEBH UCTPAXKUBAMA.

Pe3yaraTu n100ujeHn y AMCePTANMjH CY AKTYeJHH, OPUTHHAIHA W KBAJTHUTETHH.




Ha camom kpajy aucepraunuje je HaBeneHa o6umMHa Jutepatypa (84 jenmnune) xkopuinhena
npu u3paau JAucepTanMje, Koja TmNoOKa3dyje BHCOK HHBO YNO3HATOCTH KaHIMIATa ca
HCTOPHjCKHUM Pa3BojeM M TPEHYTHHM CTameM y o0j1acTHMa KOjuMa ce Jucepranuja 6aBu.

The title of the proposed doctoral dissertation igormulated clearly and precisely, reflecting
the topic and the content of the research.

In the first chapter (Introduction), the candiditgs out the context of the research pertainin
the doctoral dissertation, and presents the resdaicls to which the dissertation belongs —
protocols for peer-to-peer and overlay networks alstributed hash tables. The candid
expounds the motivation for the formal verificatiof the correctness of these protocols

J to
the
ate
and

possible benefit of interconnection of heterogesemerlay networks based on these protocols, as

well as the possible advantage of usage of thesteqals in the field of the digitization of cultdir

and scientific heritage. A brief description of twéginal contributions of the dissertation is give

followed by the list of the relevant publicationftibe candidate and a description of the struc
of the dissertation.

a

ure

The second chapter (Background) contains overviewetl known results that will be used as a
foundation for the further research in this dissoh. The protocol Chord for distributed hash
tables, the main definitions of the abstract statechines and a brief analysis of the current

situation in the field of digitization of culturaind scientific heritage in Serbia and in the wasld

presented in here.

In these chapters, the candidate presents the goasd context of the research. The relevan
material is presented clearly and succinctly. The igh level of the readability of the text, as
well as the choice of terms used and the examplesopided indicate that the candidate has
given particular thought to the pedagogical aspeatf the introduction.

In the third chapter (Proof of the Correctnesstaf €hord Protocol) the candidate presents
proof of the correctness of the Chord protocol gghre formalism of Abstract State Machines.
the beginning, a high level proof is provided, &hnen after the introduction of the temporal lo
with the time flow isomorphic t@? a very detailed low level proof the correctnesshe Chord
protocol is presented.

The proof of the correctness of the Chord protocols presented clearly. For the first time,
beside the proof of the structural correctness of e Chord protocol, the proof of the
correctness of key handling mechanism is given. Théechnical details related to the
formalization itself have been reduced to a moderat level, and do not make the reading
difficult. All of the significant concepts and prods have been adequately processed, and tk
presentation of the obtained results is clear. Thproofs are modular and can be adapted for
other, similar protocols for distributed hash tables.

The fourth chapter (Synapse protocol) gives arochiction to the protocol for interconnectir
heterogeneous overlay networks — Synapse. Twoorersdf this protocol are proposed for

t
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situations where it is possible or it is not poksie expose the search mechanism of the connected
overlay networks. The formal specification using formalism of Abstract State Machines and the
estimation of the probabilistic expectation of gearch success is presented. Then, these results

are compared with the results of related simulation

In this chapter, the candidate introduces the solibn for connecting the heterogeneou
networks. The formal specification and realizationof this solution are very precise. Th
proofs of the important claims are clear, detailed,and highly readable, and the derived
results of the simulations are in accordance withhie derived theoretical expectations.

In the fifth chapter (Distributed Catalog of SerbiRigitized Cultural Collections), the candidate

presents two recommendations for the national stralsdof metadata for describing cultural

nd



scientific heritage. One of them addresses mowalitaral heritage with all specific requests based

on the origin of the data, and the other addressdtiection description. The mapping to the m

ost

used international standards in given. At the érdapplication for cataloging digitized collections

in Serbia, based on the Chord protocol is presented

The recommendations for the standards for describig the cultural and scientific heritage in
Serbia are precise and clear, with the detailed ténical specification, but are not hard for
reading. The description of the application is cleaand in accordance with the usual way of
presentating similar technical solutions.

In the sixth, concluding chapter, the candidateegian analysis of the achieved results and

contributions of the dissertation, as well as attiroel of further research directions and goals.

The results presented in the dissertation are curir, original, and of high quality.

At the very end of the dissertation stands a comptensive bibliography (84 units) used in the

making of the dissertation, indicating a high levelof competence of the candidate when it

comes to the historical development and the currenstate in the fields of interest for the
dissertation.

VI

VI

CIMMACAK HAYYHMX ¥ CTPYUHUX PAJJOBA KOJHU CY OBJABJbEHU WJIN
MPUXBAREHU 3A OBJAB/BUBAILE HA OCHOBY PE3YJITATA HCTPAJKHUBAbA
Y OKBHPY PAJIA HA TOKTOPCKOJ TMCEPTALININ

LIST OF SCIENTIFIC AND EXPERT PAPERS, PUBLISHED OR ACCEPTED FOR
PUBLICATION, BASED ON THE RESULTS OF THE RESEARCH CARRIED OUT
DURING THE CANDIDATE’S WORK ON THE DOCTORAL DISSER TATION
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Z. Ognjanovi¢, T. Butigan Vuéaj and B. Marinkovié. NCD Recommendation for the
National Standard for Describing Digitized Heritagein Serbia. In Metadata and Semantics
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Vi 3AK/bYYIIA OJHOCHO PE3YJITATU UCTPAKNBAIbBA
Vi CONCLUSIONS, I.E. RESULTS OF THE RESEARCH

OCHOBHH pe3yJTATH HCTPAKUBAKA MPUKA3AHU Y JOKTOPCKOj AUCEPTALUJH CY:

1)

2)

3)

Joxazana kopextHoct Chord nporokosna xopuuihemeM MaliHHA aANCTPAKTHHX CTamba.
IIpencraB/beHn cy A0Ka3W Ha JBa HHBOAa ancTpaknuje. IIpBo je mpuka3aH goka3 Ha
BHILIEM HHMBOY, HAKOH Yera je yBeJeHa TeMIOPAJHA JIOTHKA ¢a BPEMEHCKHMM TOKOM
moMoppuuM ca »?, momohy Koje je m3Beaen goka3 xopektHoctn Chord mporokona na
HIZKeM HABOY anicTpaKnmje.

Hara je ¢popmanna cnenndukanuja nporokona Cunanca nomohy MammnHa ancTpaKTHUX
ctama. HM3BedeHa je mpomeHa BepOBATHOCHOT OYEeKHBaba YCHENIHOCTH MpeTpare
kopumihewem oBor nporokosia. OBu pe3yJTaTu ¢y, 3aTuM, ynopehenn ca pesyaratuma
oaropapajyhux cumyjanmja kKoju cy OmiaM y CKJIaay ca JA00MjeHHM TeOpHjCKHM
OYeKHBaEM.

IIpeacraB/bena cy aABa crangapaa ¢gopmMaTta MeTanmoAaTaKa 3a ONMUC KYJTYypHe W Hay4dHe
Oamrune y CpOuju. JenaH, Koju ce OJHOCHH Ha IIOKPETHA KYJITYpHa 100pa ca CBHM
cnenupuyHOCTHMA y OJHOCY HA NPHPOAY H3BOpa, a JAPYIrH Ha KoJjekuuje. Jdarto je
npesoljerbe y Hajuemrhe kopumhene mel)ynapoane cranaapae, HaKOH 4Yera je
npeAcTaB/beHa amaukanuja JucTpuOyHpaHH KaTaJor AMTHTAIM30BAHUX KoJleKIHUja y
CpOuju, xoja je sacHosana na Chord mporoxo.ty.

The main results of the research that have been psented in the doctoral dissertation are:

1)

2)

3)

The correctness of the Chord protocol using the fanalism of Abstract State Machines is
proved. The proofs are given at two levels of absiction. At the beginning, the high level
proof is provided, and then after the introductionof the temporal logic with the time flow
isomorphic to ®? the low level proof of the correctness of the Chd protocol is

presented.

The formal specification of the Synapse protocol uisg the formalism of Abstract State
Machines is given. The estimation of the probabiltic expectation of the search success
determined. It is shown that these results are ina@ordance with the derived theoretical
expectations.

Two recommendations for the national standards of mtadata for describing cultural

and scientific heritage are presented. One of theraddresses movable cultural heritage
with the all specific requests based on the origiof the data, and the other addresses th
description of the collections. The mapping to thenost used international standards is
given. At the end, the application Distributed catéog for digitized collections in Serbia,
based on the Chord protocol is presented.

is




VIiI
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OLIEHA HAYMHA MTPUKA3A 1 TYMAUYEA PE3YJITATA HCTPAXKUBAIA
EVALUATION OF THE PRESENTATION AND INTERPRET ATION OF THE
RESEARCH RESULTS

ExcrumMuTHO HaBeCTH NO3UTUBHY MJIM HETAaTUBHY OIIEHY HauMHA NPHKa3a U TyMaderha pe3ylTaTa
HCTPaKUBabHA.

Kannunar je y nesocru 06aBno ucrpaxkuBama npeasul)eHa njianom JaTuM y NpUjaBu TeMe
AOKTOpcke AucepTanuje. MaTepujaa npukazaH y AMCepPTALMjH je H3JI0KEH Ha aleKBATaH,
jacan u pasym/buB HauuH. Ha ocHoBy yBuaa y xopumheny jureparypy, jacHo je na je
KaHIUIAT MPUIIA0 UCTPAKUBAKy NMo3HaBajyhu mmupe Teopujcke acmekTe mpodjemMa, Kao u
Ja je ymo3HAT ca HAYYHHM CTaBOBHMMa y 00JiacTH MCTpaxuBama. /[o0Mjenn pesyaratu cy
KBAJIUTeTHO ynopeleHu ca pesyaraTtuma Jpyrux ayropa u H3BeldeHH cy ojarosapajyhu
3aK/bY4IIH.

Komucuja koHcTaTyje Aa je KaHAUAAT aIeKBAaTHO TYMa4duno JAo0ujeHe pe3yJraTe M 1a HAYMH
NMpHUKa3a y NOTOYHOCTH 0roBapa KapakTepy CpoBeJeHOr HCTPaKUBAHA.

Explicitly give a positive or negative evaluatioftiee presentation and interpretation of the
research results.

The candidate has fully accomplished the researchoifeseen by the plan given in the
submission of the topic of the dissertation. The ntarial presented in the dissertation has
been laid out in a suitable, clear and understandde manner. Based on the reference
literature, it is clear that the candidate has appoached the research fullyaware of the wider
theoretical aspects of the problems in question, dnthat he is familiar with the scientific
positions in the addressed fields of research. Thabtained results have been compared with
the results obtained from other authors and adequa conclusions have been reached.

This committee concludes that the candidate has ietpreted the obtained results
appropriately and that the presentation of the resarch results is in full accordance with the
nature of the undertaken research.

IX
IX

KOHAYHA OIIEHA JOKTOPCKE JUCEPTALIMJE:
FINAL EVALUATION OF THE DOCTORAL DISSERTATION

ExcrnivuuTHO HaBeCcTH Ja JIU nncepTaunja jECTe 201050 HI/Ije HamrcCaHa y CKJaady Ca HaBCIACHHUM
06pa3J'IO)K6H>6M, Kao U Ja JIM OHa CaApXW HWJIM HE CaApKHU CBC OuTHE eJIeMEHTe. HaTI/I jacx—xe,
NPEeIMU3HE U KOHIIU3HE OATrOBOPE Ha 3.1 4. nurame:

Jla mu je aucepranyja HalKUCaHa y CKIaLy ca 00pa3IoKemeM HaBEICHUM Y IIPHjaBH TeMe?

JlokTopcka AucepTanMja je y NOTHYHOCTH HAMKMCAHA Y CKJIAAY ca 00pa3JioikKeheM HaBeAeHUM
Yy NpHujaBH TeMe.

Jla nu mucepranyja caapKu cBe OUTHE eJIeMCHTE?

Jucepranuja cagp:xu cBe OuTHe ejieMeHTe. /laT je npuKka3 NpeTxoHUX pe3y/TaTa Ha Koje ce
ANcepTaNMja ocJIama, JeTa/baH NperJe] 100MjeHUX HOBUX pe3yJITaTa, Ka0 H HCHPIAH CIHCAK
peJieBaHTHUX pedepeHIH, Koju cBelo4Ye A2 je KAHAMAAT OMJIMYHO YMO3HAT ca oOjaamrhy
ncTpaxkuBama. J[ucepramnuja je mpersieHa u 106po opraHu30BaHAa.

ITo "emy je Aucepranyja OpUrHHANAH JOTPHHOC HAYITU?

ducepTanuja cagp:kKu BHIle OPUTHHAJHMX HAay4YyHAa [ONPUHOCA U3 00JIACTH TEOPHjCKOT
payyHapcTBa, Kao W pelleme jeaHor mpodjemMa u3 peajHor kuBoTa. Jlat je mokas
KopekTHocTH Chord mporokosa kopumhemeM MalliHA aNCTPAKTHUX cTamkba. [Ipe3eHToBaHa
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je TeMmopaiHa JOrMKa ca BpeMEHCKHM TOKoM m3oMopduuM ca o nomohy koje je
peaim3oBaH Joka3 kopextHoctH Chord mporokosa kopumhemeM MamMHAa ancTPaAKTHHX
cTalkba HAa HMKeM HHUBO amncrpaknuje. lata je dopmanna cnenudukamnuja mporokoJia 3a
NnoBe3MBame XeTeporeHux npexpusajyhux mpe:ka Cunanca nmoMmohy MammHa ancTpakTHHX
CTakba W MH3BelIeHAa je INPOIeHAa BEPOBATHOCHOI OYEKHBAMHba YCHENIHOCTH MpeTpare
kopumheweM oBor mporokona. IlpeacrapmbeHa cy ABa craHaapaa (popmara MeTanojaTaka
3a omuc KYJITypHe M HayyHe OamrTuHe y CpOHMju M IpeACTaB/beHA je AIIUKALUja
JlacTpuOynpann KaTajor AUTATAJM30BaHHX Kojgeknuja y CpoOuju, 3acHoBana na Chord
nporokosy. Takohe, pesyararm mnpukazanu y OBOj JHMCEPTALUjU Cy O00jaB/beHH Y
NMpeCcTH:KHUM Meh)yHApOAHMM Hay4YHHM 4acomHcHMMa M NpeAcTaB/beHH Ha MeljyHapoaHum
CKyIOBHMA, 4YHMMe ce [J0JaTHO noTBphyje na oBa JOKTOpCKa JaucepTaluja IpeacTaB/ba
OPHMTMHAJHH JONPHHOC HAYIH.

Henocramu nucepTaryje ¥ BUXOB YTHIA] HA PE3YITAT HCTPAXKHBAKhA.

Jucepranuja Hema Hel0CcTATAKA.

Explicitly state whether or not the dissertation visitten in accordance with the provided
elaboration, as well as whether or not it contailhsf the relevant elements. Provide clear, peecis
and concise answers to questions 3 and 4:

Is the dissertation written in accordancenvlite elaboration stated in the submission of dipéct
of the dissertation?

The doctoral dissertation is, in its entirety, writen in accordance with the elaboration stated
in the submission of the topic of the dissertation.

Does the dissertation contain all of thevaht elements?

The dissertation contains all of the relevant elemmds. The provided summary of previous
results on which the dissertation rests on, the deailed overview of the newly obtained results
as well as the comprehensive listing of relevantidirature all bear witness to the fact that the
candidate has a high level of mastery in the reseeh field in question. The dissertation is
clearly written and is well-organized.

In what way does the dissertation constitute agimai contribution to science?

The dissertation contains several original scieniif contributions to the theoretical computer
science, and presents a solution of one problem froreal life. The correctness of the Chord
protocol using the formalism of Abstract State Macines is proved. The temporal logic with
the time flow isomorphic to »? is introduced and the low level proof the correctess of the
Chord protocol is realized using it. The formal speification of the Synapse protocol for
connecting heterogeneous overlay networks is giveand the estimation of the probabilistic
expectation of the search success is derived. Twecommendations for the national standards
of metadata for describing cultural and scientific heritage are presented. At the end the
application Distributed catalog for digitized collections in Serbia, based on the Chord
protocol is presented. Furthermore, the results preented in this dissertation have been
published in prestigious international scientific purnals and presented at international
conferences and workshops, additionally lending cdence to the fact that this doctoral
dissertation represents an original contribution toscience.

The shortcomings of the dissertation and thuence on the results of the research.

The dissertation does not have shortcomings.




HOPEJJIOT KOMUCHJE:
SUGGESTION OF THE COMMITTEE:

Ha ocHoBY yKkymnHe olleHe qucepTanuje, KOMUCHja MpeasaMe 1a ce JOKTOPCKA JUcepTaluja
kanauaata bojana MapunkoBuha, nmoa HazuBom Ilose3usarwe xemepozenux npexpueajyhux
mpexca. Oeunuyuja, popmanuzayuja u npumene, IPUXBATH, a KAHAUIATY 0100pH ox0paHa.

Based on the overall evaluation of the dissertatiqrthis committee suggests that the doctora
dissertation of the candidate Bojan Marinkovi, entitled Interconnection of heterogeneous

overlay networks: definition, formalization and applications, be accepted, and the candidate be

granted the right to defend it.

np Cunsua ['miesaH, penoBau podecop, MpeaceHuK

1p Bessko MunyrrroBHh, penosHE npodecop, wiaH

Luigi Liquori, Ph. D, Research Directofgan

ap Muogpar Ionosuh, penosau npodecop, wian

1p 3opan OrmaHoBUh, HAYYHU CaBETHHUK, MEHTOP



