YHUMBEP3UTET Y HOBOM CAlY

OBPA3AII 6.

PAKYJITET TEXHUYKHUX HAYKA

MN3BEHITAJ O OHEHU JOKTOPCKE JUCEPTALIMJE

I

MOJALIA O KOMUCHIN

1.

2012.

2.

Jlatym u opraH Koju je *UMEHOBaO KOMHUCH]Y

28.04.2016., YauBep3urer y HoBoMm Cany, ®@akynrer Texunuknux Hayka, HoBu Can, Pememe 6p. 012-72/55-

CacraB KOMHCHje ca Ha3HAKOM HMCHA W TPE3MMEHA CBAKOl WiaHa, 3Bara, Ha3HBa yXKE HaydHe
o0acTH 3a KOjy je n3abpaH y 3Bambe, 1aryMa n3bopa y 3Bambe M Ha3uB (akyiITeTa, YCTAHOBE y KOjoj

j€ 4IaH KOMHUCH]E 3al0CTICH:

1. nmp Jyman Man6amiku, peoBHU Tipodecop, MpeceTHUK KOMHUCH]E,
YHO: Undopmaruka, 20.03.2014.,

Enyxonc Yausepsuret, @akynrer nHpopManmonnx texuonoruja, Cpemcka Kamennna.

2. np Anexcannap Epnesban, BanpenHu npodecop, wiaH KOMHCH]E,
YHO: Ayromaruka u yrpasibame cucremnma, 14.07.2011.,
Yunsepsurer y HoBom Cany, @akynrer Texanukux Hayka, Hosu Caz.

3. np bpanucnas Atnaruh, BaHpeqHH mpodecop, WiaH KOMUCH]E,
YHO Pauynapcka TexHUKa U padyHapcke komyHuKanmje, 13.09.2011.,
Yuusepsutet y HoBom Cany, @axynrer Texanukux Hayka, HoBu Can.

4. np XKapko XKuBaHOB, JOICHT, WIaH KOMHUCH]E,
YHO: IIpumemeHe padyHapcke Hayke U nHpopmaruka, 25.02.2013.,
Yuusep3uter y HoBom Cany, @axynrer Texauukux Hayka, HoBu Can.

5. 2. np MupocnaB Xajaykouh, peoBHU npoecop, WwiaH KOMHCH]e U MEHTOP,
YHO: IIpumemene padyHapcke Hayke 1 nHpopmaruka, 01.07.1998.,
Yuusepsuter y HoBom Cany, @axynrer Texunukux Hayka, Hosu Can.

II TOJAIM O KAHAUJATY
1. Hwme, uMe jemHOr pomuTesba, IPE3UME:
Jlazap, MunuBoj, Crpuyeuh
2. Jlatym pohema, OMIITHHA, IpKaBa:
21.05.1974. HoBu Can, Cpbuja
3. Ha3uB daxynrera, Ha3UB CTYIHjCKOT MporpaMa TUINIOMCKHX aKaIeMCKHX CTyaWja — MacTep H

CTEYEHU CTPYYHU Ha3UB

®DakynaTeT TEXHUUYKUX Hayka; ENeKTpoTexHuKa U pauyHapCTBO; JUIUIOMUPAHU UHKEHED




4.TonmHa ynmca Ha JOKTOPCKE CTY/Mje W Ha3UB CTYAHM)CKOT IPOTrpaMa JOKTOPCKHUX CTyAHja

5.Ha3us (akynrera, Ha3UB MarucTapcke Te3e, HaydHa 00JacT U 1aTyMm ogOpaHe:

®dakynTeT TeXHMYKHMX Hayka; ,,00e30eheme pama JIMC codTBepa y NpPHCYCTBY OTKaza Mpexe™;
[Tpumemwene pauyHapcke Hayke u uHbopmMaruka; 24. jyn 2010.

6. Hayuna 06nmacT U3 Koje je CTe4eHO aKaJeMCKO 3Bae MarucTpa Hayka:

[TpuMemeHe padyHapcKe HayKe U HHpOpMaTHKa

III HACIOB JOKTOPCKE JUCEPTAIIMJE:

IIpucTyn arperanuju MpeXHHMX Be3a y onepaTHBHOM CHCTeMY ¢a MHKPOje3rpomM

IV  TOPEIIEJ JOKTOPCKE JUCEPTAIIMJE:
HagecTu kparak caaprkaj ca Ha3HaKOM Opoja CTpaHa, IoIJIaBJba, CIINKA, IeMa, TpahHKOHA H CII.

JlokTopcka [ucepranydja je HamMcaHa Ha CPICKOM je3uky Ha 90 ctpana Tekcra. Jlucepramuja oOyxBara
27 cimka u Tabenma. ATCTPaKT Te3e y KJbYyYHO] JOKYMEHTANHjCKOj WH(POPMAIHjH je IaT Ha CPIICKOM H
EHIJIECKOM je3HKy. TeKCT JOKTOPCKE ANCEepTanHrje j€ OPraHU30BaH 1o cieAehiM MmoriiaBbiMa:

1. OmmTa yBOJ,

2. [Ipumep omepaTHBHOT CUCTEMa 3aCHOBAHOT Ha MUKpoje3rpy: MINIX 3

3. OyHKIMOHKUCAKHE MPEXHOT MOACUCTEMA

4. Arperanuja MpeKHHUX Be3a

5. [IpuMep UMIIIEMEHTAIIH]j€ arperalyje MpexXHuX Be3a Ha MINIX 3

6. TecTupame arperanioHOT IpajBepa

7. 3akJpydaK

Honarak A: MiuiemeHTaIija MOIysia 3a TECTUPAe MPEKHOT HHTEpdejca

Honarax b: ITokperame MINIX 3 onepaTUBHOT cucTeMa

VY yBOZHOM NOIVIABJBY j€ TMpeicTaBbeHa MoTpeda 3a ocyiomuBoIIhy ONMEpaTHBHUX cUCTEMa, Hajuemhn
y3pOLM HBHMXOBOT OTKa3a M OIMCaHa je IOpOANIia ONEpaTHBHUX CHCTEMa ca MHUKpoje3rpom. [Jlatu cy 1msb
1 TeMa UCTPaXHBamba KOju MoceOaH Harmacak CTaBibajy Ha OCIOBHMBOCT MPEKHOT CEpBHCA ONEPATHBHOT
cucTeMa.

VY mornaBipy 2 je mar kparak uctopujar MINIX 3 omepaTuBHOT CHCTEMa, Pas3iio3u 3a HETroB M300p Kao
NpEe/ICTABHUKA KJIace OIEePAaTHMBHUX CHCTEMa ca MHKPOje3rpoM, a 3aTHM je AaT ONHC HajBaKHHUjUX

0CcOOMHA OBOI' CUCTEMA.

VY mornmaBby 3 je OmMCaH MPEXHM IOJACHCTEM OIEPAaTUBHOI CHUCTEMa U JaT je Iperie] HeroBor
(YHKIIMOHHCaka Ha Pa3INUNTHM HUBOUMA.

VY mnornmaBiby 4 je o0jammmeH IMojaM arperanyje MpeXHHX Be3a M JaT INPUKa3 MMIUIEMEHTaldja Ha
MOMYJIAPHUM KOMEPLHUjaIHUM ONEPATUBHUM CHCTEMHUMA




VY mornaBjky 5 je ommcaHa WMIDIEMEHTAlMja arperandje MpeXHUX Be3a Ha MINIX 3 omepaTuBHOM
CHCTEMY.

VY mormaBjpy 6 je mar omuC TecTHpama Iep(OpMAHCH HMIUIEMEHTHPAHOT pelieka 3a arperamwjy
MpEeXHHX Be3a Ha MINIX-y 1 mpuKa3 JOOHjeHUX pe3yInTara.

Y nornassby 7 Ccy Jara 3akJby4dHa pa3Marparba

VY mpBOM HPUIIOTY je MpelCTaBbeH MOAYI 3a TECTHPambe MPEXKHOT ApajBepa, JOK je y APYroM AOAATKy
Jat onuc nokperama MINIX 3 onepaTUBHOI cUCTEMA.

VI  BPEJHOBAIGLE HOJEJIUHUX JEJOBA JOKTOPCKE JUCEPTAIINJE:

JlokTopcka amcepTanyja caapKH OpHUIMHAJIaH HPUCTYN yHanpehema OCIIOBMBOCTH MPEKHOI CEpBHCA
OTIEpaTUBHOTI CHCTEMA ca MUKPOje3rpoM MoMolly arperaiuje MpexxHHUX Be3a.

Ha nouerky je aHanu3upaHa Kjiaca ONEPAaTUBHUX CHCTEMa Ca MHKpPOje3rpOM 3a YHjer NPEACTaBHHKA je
nzabpas je MINIX 3. OcobuHe OBOT ONEPaTHBHOT CHUCTEMA, KOje Cy Ol MHTepeca 3a pPelliekhe pa3MaTpaHor
npobieMa, cy aHaIu3aHe y IPyroM Ioriassby. [loToMm cy aHanmu3upaHu HauuH QYHKIMOHHCAKkA U OCOOUHE
MPEXHOT IIOJCHUCTEMAa ONEPATUBHOI CHCTEMa, Kao M arperanuje MpeXHHX Be3a y LIJbY HallaXema
HajOoJpEeT HaYMHA 332 WUMIUIEMEHTAIN]y arperamnyje u \beHy WHTErpanujy y Mpexxau noacucteM MINIX 3
OTNEPaTUBHOI CUCTeMa. AHAIM3MPAHO je HEKOJIMKO PAa3IMYMTUX HauyMHa HMMIUIEMEHTAllWje arperaimuje
MpPEXKHHX Be3a U IpeAcTaB/baHe Cy a00pe U Jjolie ocobuHe cBakor oa mux. Ha kpajy je kao Haj00SbH
o1abpaH HAUYMH UMIUIEMEHTAIH]e Y OKBHPY 3aCEOHOT arperaiioHor MOIyJia/IpajBepa, a AaTH Cy U JeTajbu
uMIuieMeHTanuje. Jlo0ujeHn MOy je pelieme je Koje He 3axXTeBa Omio KakBy M3MEHy y moctojehem
M3BOPHOM KOJy OIEpAaTHMBHOI CHUCTEMa, MAaKO 3HAa4ajHO MeHma HauMH Ha KOjH (YHKIHMOHUILE MPEKHHU
noacucreM. OBO pelIemhe je 3aTUM TECTHPaHO Kako OM ce IPOBEPHO HErOB YTHIA] Ha MpEXHE
nepopMaHce, a pe3yiTaTé Cy NMpUKa3aHd y oONMKY rpadukoHa U ynopeheHH ca onepaTHBHUM CHCTEMOM
Linux. Y1BpheHo je na je y mojeJMHUM CllydajeBUMa pa3jiika y nepopmMaHcaMa BpJIO Majia, Kao U Ja ce
NPEUIOKSHHU PUCTYIT UCIUIATH aKO je BaXKHO 1a OCJIOBHBOCT OIEPATHBHOT CUCTEM ITOCTaHe 60Jba.

HajOoutHujum nompuHOC OBOr paga ce cacToju y moBehamy OCIOHJBMBOCTH MOMYJIAPHOT MHKPOKEpPHEI
oneparuBHOT cucteM MINIX 3. To je MOCTUTHYTO Tako INTO jeé Ha OpPUTHHAIAH HAaYHH OBOM OIIEPATHBHOM
CHCTEMy Jojara arperandja MpPEeKHHX Be3a, YMME je IMoJpakaHa TojepaHidja Ha mopemehaj
KOMyHHKaIoHux juHuja. [IperxonHo je ypaheHo y3 npuxBarjbHBO cMamberhe nepopMance.

VI CIIMCAK HAYUYHUX U CTPYUYHHX PAJIOBA KOJU CY OBJAB/bEHU WJIN
MMPUXBAREHM 3A OBJAB/BUBAILE HA OCHOBY  PE3YJITATA HCTPAJKUBAIbA ¥V
OKBHUPY PAJIA HA JOKTOPCKOJ JUCEPTALIUJU

TakcaTMBHO HaBeCTH Ha3MBE pajoBa, Ie M Kajxa cy oOjaBibeHH. [IpBO HaBecTH HajMame jenaH paj
o0jaBsbeH Wi npuxBaheH 3a ofjaBibHBame y daconucy ca ISI simcre omHOCHO ca JcTe MHUHHCTapCTBa
HaJUISKHOT 32 HayKy Kajia Cy y MUTamby JpyIITBEHO-XyYMaHHCTHUIKE HayKe WM PaJoBe KOjH MOT'Y 3aMEHHUTH
oBaj ycioB a0 01.jaryapa 2012. roguHe. Y ciydajy pagoBa npuxBaheHHX 3a 00jaBJbHBam-E, TAKCATHBHO
HaBECTH Ha3MBE PATOBa, IJI¢ M KajJa ie OuTH 00jaBJbEHU M IPUIIOKUTH IIOTBPAY O TOME.




PamoBu [1] (M23) u [2] (M22) cy oOjaBbeHn y dacomucmma ca ISI mumcre. Ocramm pagoBu cy
myOmukoBaru y qomahem gaconmcy [5] (M52), u Ha koHpepeHnmjama [3] (M33), [4] (M34), [6] (M63).

[1] M. Hajdukovi¢, D. D. Milaginovié, M. Nikoli¢, P. S. Raki¢, Z. Zivanov, and L. Stri¢evié, “Scope of
MPI/OpenMP/CUDA parallelization of harmonic coupled finite strip method applied on large
displacement stability analysis of prismatic shell structures,” Computer Science and Information Systems,
vol. 9, no. 2, pp. 741-761, 2012.

[2] D. D. Milasinovié, A. Borkovi¢, Z. Zivanov, P. S. Rakié, M. Nikoli¢, L. Stri¢evié¢, and M. Hajdukovié,
“Large displacement stability analysis of thin plate structures: Scope of MPI/OpenMP parallelization in
harmonic coupled finite strip analysis,” Advances in Engineering Software, vol. 66, pp. 40-51, Dec. 2013.

[3] L. Stricevi¢, P. Raki¢, and M. Hajdukovi¢, “Finite strip method construction analysis program
execution speed improvement on an MPI cluster by using multiple network links,” in Telecommunications
Forum (TELFOR), 2012 20th, 2012, pp. 1405-1408.

[4] L. Stricevi¢, "Making Reliable More Reliable: Expanding MINIX 3 with Link Aggregation",
MINIXCon 2016 Conference, 2016

[5] Stricevi¢ L., Raki¢ P., Hajdukovi¢ M., "Uticaj upotrebe visestrukih mreznih veza MPI klastera na
brzinu izvr§avanja programa za analizu konstrukcija Metodom konacnih traka", Info M, vol. 11, br. 41, str.
46-50, 2012

[6] Stricevi¢ L. and Raki¢ P. S., “Network Fault Tolerance Through CORBA Link Aggregation,”, YUINFO
2012 18th Conference and Exhibition, Beograd, 2012, pp. 365-369.

VII  3AK/bYYIHN OJHOCHO PE3VJITATH NCTPA’KMBAIBA

HctpaxxknBame y IOKTOPCKO] IHCEPTAIlMjH MMOKa3yje Oa ce MOOOJbIIAaEke OCIOHBOCTH OIIEPATHBHOT
CHCTEMa, OIHOCHO IHErOBOI MPEKHOI IIOJCHUCTEMA, MOXKE OCTBAPUTH Y3 IPUXBATIEUBO CMAmBCHE
nepdopmance. OBO je ¥ IPaKTUYHO MOKAa3aHO HA IpUMepy onepaTHBHOT cucreMa MINIX 3, duja je HaMeHa
no0oJbIIake MOY3JaHOCT U OCIOBUBOCTH yoriuTe. OBaj ONEpaTUBHHU CHUCTEM j€ JONYHCH arperarujoM
MpEXHHUX Be3a, Koja nmoBehaBa OCIOBUBOCT MPEKHOT MOACKCTEMa U OIIEPATUBHOI CUCTEMA y LIEJIUHHU, ILITO
ce mwiaha MpuXBaT/bMBUM T'yOHTKOM repdopMaHcu MpexHe KomyHHKaiuje. OBe TBpAKE Cy TECTUPaHE U
UCIIUTAaHE.

Pesynrari uctpaxkuBama Cy JeTajbHO NPUKa3aHU M 00pas3ioKeHH, YUME Cy HCIYHEHHU IIHJBEBH OBOT' Pajia
U J1ata JIoOpa OCHOBA 32 JlaJba HCTPAKUBabA Y OBOj 00JIaCTH.

VIII OHEHA HAYNHA ITPUKA3A U TYMAYEIbA PE3YJITATA HCTPAYXKUBAIbBA
ExcnmmnuTHO HaBECTH NO3UTUBHY WM HETAaTUBHY OLICHY HaulHa IPUKa3a U TyMaderwa pe3ylrara
HCTPaXXKMBaba.

JTokTOpCKa JucepTaiuja je KOpEeKTHO U CHCTEMATHYHO MpUKa3aa:
— CTame y 00acTh UCTpaKUBamka (aHAJTM3UPAHO Ha OCHOBY jaBHO JIOCTYITHE JIUTEpaType),

— TMOCTHTHYTE pe3yiTare HUCTpakuBama (y3 pe3yarare Ccy Jgara jacHa u ozarosapajyha
00pa3noxema),

— nopeleme pesynTara HCTpaXkMBarba, K0 U JaJbe MPaBIE HCTPAXKHBAA.

Cxonno Tome, Komucuja MO3UTHBHO Oliekbyje HAUMH TPHKa3a U TyMadera MOCTUTHYTHX pe3ynrara
UCTPaKUBamba.




IX KOHAYHA OIIEHA JOKTOPCKE JUCEPTALIUJE:

ExcnimnuTHO HaBeCTH J1a JIM JUCepTallyja jecTe WM HUje HallMCcaHa y CKIIaly ca HaBeJICHUM
00pa3noxemeM, Kao U Ja JIM OHA CaJp KH WM He caJpu cBe OuTHe eneMenTe. JlaTu jacHe, peru3He U
KOHIIM3HE OTOBOpE HA 3. u 4. IHTame:

Jla ju je qucepTanuja HamMcaHa y CKJIady ca 00pa3iioikKem-eM HaBeleHHM Y IPUjaBH TeMe

JIA

I[a JIK zmcepTaunja Ca/IPKA CBE OUTHE eJleMeHTe

JIA

ITo yemy je qucepTanUja OPUTHHAIAH JONPUHOC HAYIIH

VY aucepranyju je mprKa3aHo MO0OJbIIakE OnepaTHBHOT cuctemMa MINIX 3 ca MHUKpPOje3rpoM J0AaBambeM
arperaiije Mpe>XHuX Be3a. Ha oBaj HauWH je OCIIOIBHBOCT OBOT' ONEPATUBHOI CHCTeMa MoBehaHa Tako IITO
j€ arperarjoM MpeKHUX Be3a moBehaHa OCIOBUBOCT MPEKHE KOMyHHKaIHje. OBaKkaB MPUCTYI HUjE YOUCH
y 110 caja 00jaBJbeHOj jABHO JOCTYITHO] HAYYHO] JIMTEPATYPH M1 MPEACTaBIba OPUTHHAIIAH JOMPHHOC HAYITH.

Henocranum nucepranuje 1 BUXOB yTUIA] HA Pe3yiTaT UCTPaKUBamba
JloKTOpCcKa ucepTalyja He caJipyKH HeJloCTaTKe KOoju OM YTUIaIH Ha Pe3yJTaTe HCTPaKUBamba.

X HPEVIOT:

Ha OCHOBY YKYIIHC OLICHC ﬂI/IcepTaIII/Ije, KOMI/ICI/Ija IIPECJIAKE:

Ha ocHOBy ykymHe oreHe auceprainyje M carjacHO CBMM HPETXOJHO HM3HETHM YHI-CHUIIAMA Y OBOM
WzBemrrajy, Komncuja npemiaxe 1a ce TOKTOpCKa JMcepTatja 1Mo Ha3HBOM

Ilpuctyn arperaumju MpeKHUX Be3a y ONlePATUBHOM CHCTEMY €a MUKPOje3rpoM

kanaunara Jlazapa CrpuueBuha mpuxBaty, a KaHAUIATY 0J00pH OfOpaHa.

Hosu Cax 12.05.2016.
YJIAHOBU KOMUCHUIE

np Hyman Man6amku, petoBHE Tpodecop, MpeaceHIK
Enyxonc Yamsepsuter y Cpemckoj Kamennmn

np Anexcannap Epnesban, Banpenau npogecop, wiaH
®dakynreT TeXHNYKHUX Hayka y HoBom Cany

np bpanucnas Atnaruh, Banpeauu npogecop, wiaH
®axkynrer TexHnukux Hayka y HoBom Cany

nip XKapko )KuBaHOB, JOLEHT, YWiaH
®axkynrer TexHnukux Hayka y HoBom Cany

Ip Mupocnas XajrykoBuh, petoBHH 1podecop, MEHTOp, YIaH
®axkynrer TexHHYKUX Hayka y HoBom Cany

HAITOMEHA: Unan koMucHje Koju He eJH [a MOTITUIIE U3BEIITaj jep ce He CIaXKe Ca MULIUBEHEM
BehrHe WiaHOBa KOMHCH]E, Ty’KaH je 1a yHece Y U3BeITaj 00pa3iokemke OTHOCHO pasiiore 300r Kojux He
JKCJIM Aa IMOTITUIIC I/ISBCIHTaj.
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