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Ha Ce,ll,HL-ILI,L-IHaCTaSHO-HaY'-IHOr seha npL-IpO,ll,HO-MaTeMaTL-I'-IKOr diaxvrrrera YHL-ISep3L-1TeTa Y

Kparvjesuy onpscauo] 18. 11. 2015. ronuue. O,ll,flYKOM 6poj 1110/XIII-1, a Ha npennor
VlHCTL-ITYTasa MaTeMaTL-IKY L-IL-IHcpopMaTL-IKY ¢aKYllTeTa, ozipeheua CMO Y KOML-ICL-Ijyaa OLl,eHY

L-IO,ll,6paHY ,ll,OKTOpCKe ,ll,L-ICepTaLl,L-Ijenozi HaCflOSOM

"Pa3Boj H auanasa MeToAa napanenasauaje BHweCKanHHX MOAena MHwHna"

KaH,ll,L-I,ll,aTa AHe Hannapeeah-Manauneh, MarL-lCTpa L-IHcpopMaTL-I'-IKL-IX HaYKa, aCL-ICTeHTa

npL-lpO,ll,HO-MaTeMaTL-I'-IKOr cpaxvnrera YHL-ISep3L-1TeTaY Kparvjeauv.

Ha OCHOSY npanoxceue ,ll,OKYMeHTaLl,L-Ije, kao L-IflL-l'-lHOr YSL-I,ll,aY pan KaH,ll,L-I,ll,aTa, nO,ll,HOCL-IMO

HaCTaBHo-HaY'-IHOM sehv cnezieh»

~3BEWTAJ

,ll,oKTOpcKa ,ll,L-ICepTaLl,L-Ija "Pa3Boj H aaanuaa MeToAa napanenusauaje BHweCKanHHX
MOAena MHwHna" HanL-lCaHa je na 114 crpaua L-Ica,ll,p>l<L-Icneziehe zienoae:

1) Caxcerax Y KOMe je ziar xpara« npuxaa '-IL-ITase ,ll,OKTOpCKe ,ll,L-ICepTaLl,L-Ije

2) Caxcerak (Summary) ,ll,OKTOpCKe ,ll,L-ICepTaLl,L-IjeHa eHrfleCKOM je3L-1KY

3) Ca,ll,p>l<aj

4) CnL-lCaK CflL-lKa

5) CnL-lCaK rafiena
6) nL-lCTa cxpaheuuua
7) YSO,ll,

8) fflasy nozi HaCflOSOM IIBL-IWeCKaflHo MO,ll,eflL-lpal-be Y 6L-10flOWKL-IM CL-ICTeML-IMa"

9) fflasy ncn HaCflOSOM " MaTeMaTL-I'-IKe ocuose pa-rvuapcxor MO,ll,eflL-lpal-ba ML-IWL-Ina((

10) fflasy non HaCflOSOM ,,6L-10MeXaHL-I'-IKL-IMO,ll,eflL-l ML-IWL-Ina((

11) fflasy non HaCflOSOM IIMeTO,ll,L-I napanenasaunje nporpamcxor «ona"

12) fflasy nozi HaCflOSOM IICL-ICTeM aa ,ll,L-IcTpL-l6YL-lpaHo L-I napanermo L-I3BpWaBal-be

,ll,BOCKaflHL-IX cL-IMYflaLl,L-Ija ML-IWL-Ina"

13) fflaBY non HaCflOSOM IIYnoTpe6a cpeHoMeHoflowKor MO,ll,efla Y OnTL-IML-I3aLl,L-IjL-l

pacnopehaeaisa"
14) fflasy non HaCflOSOM IIPe3YllTaTL-I L-I,ll,L-IcKycL-Ija((

15) 3aKIbY'-lHa paswarpa-sa a ynoTpe6HL-IM Bpe,ll,HoCTL-IMa L-IMoryliL-lM n060fbWal-bL-lMa



16) 5l-161l1t1orpacj:>l-1jv

17) 5l-1orpacj:>l-1jvKaH,ll,l-1,ll,aTa

18) Ilpae crpaue HaVYHl-1Xpanoaa V Kojl-1Ma cV o6jaBlbeHl-1 pe3VflTaTl-1 l-13,ll,l-1cepTau.l-1je

,LJ,l-1CepTaLl,l-1jaca,ll,p>Kl-152 Cfll-1Ke, 6 rafiena l-183 6l-16fll-10rpacj:>cKe je,ll,l-1Hl-1L1,e.

1. nperlle,ll, CaAP>Kaja vpaheue AHCepTaLl,Hje

Y VBO,ll,Vje l-13flO>KeHa MOTl-1BaLl,l-1jaaa l-13pa,ll,V,ll,l-1cepTau.l-1je, u.l-1lbeBl-1Kojl-1Ma ce Te>Kl-1flO

TOKOM l-beHe uspane, xao l-1nonasue Xl-1nOTe3e. Kao L1,l-11b,ll,l-1CepTaLl,l-1je,KaH,ll,l-1,ll,aTje nOCTaBl-10

,ll,ecj:>lIIHlIICal-beMeTO,ll,OflOrl-1je aa pasaoj ecj:>l-1KaCHOreuuieceanuor MO,ll,efla MlIIwlIIna, lII, V

CKfla,ll,V ca I-bOM, passoj codrrsepcxe nnardiopwe sa ,ll,lIICTpl-16Yl-1paHOl-13BpWaBal-be clIIMYflaLl,lIIje

Ml-1WlIIna V xereporeuora paYYHapCKOM o KpV>KeI-bY. Kao KlbYYHe OC06l11He nnardiopwe
KaH,ll,lII,ll,aTje ,ll,ecj:>l-1Hl-1CaOnpeHOClIIBOCT III YBpCTO cxanupau,e, KOjlll ce o6e36eljyjy:

• vnorpefiow, YHl-1Bep3aflHlIIX MO,ll,efla napanenusauaje, rne rcn je TO Moryne;

• npanarohasareera xereporeuoj nplllpO,ll,lII pecypca ca acnexra 6p3l11He pazia III

MeMOpl-1jcKlIIX «anauurera lII3BPWHlIIX je,ll,l-1Hl-1L1,a (npouecopcxax jearapa,

rpacj:>l-1YKl-1Xnpouecopa, ...);

• l-13,ll,Bajal-beM ,ll,OMeHCKOr 3Hal-ba 0 MO,ll,eflY l-1 l-beroBoM vnorpetiora y U.lIIlbY

ecj:>lIIKacHlIIjer l-1CKOplllWnel-ba paYYHapCKlIIX pecypca.

KaH,ll,lII,ll,aT HarflaWaBa ,ll,a ce MeTO,ll,Oflorlllja passuja l-1 TeCTlIIpa y KOHTeKCTY KOHKpeTHOr

,ll,BOCKaflHOr MO,ll,efla CKefleTHlIIX MlIIWlIIna, rne je Ha MaKpO CKafllll MlIIWlIIn MO,ll,efllllpaH

MeTO,ll,OM KOHaYHl-1X efleMeHaTa, a MeXaHlIIYKe xapatcrepacraxe MaTepllljafla y

lIIHTerpau.l-10HlIIM TaYKaMa ce O,ll,peljyjy MOfleKYflapHlIIM MO,ll,eflOM Ml-1Wl-1nHe KOHTpaKu.lIIje.

Y YBO,ll,y cy nocraan.eue l-1cneziehe XlIInOTe3e:

1. napaflefllll3au.lIIjoM ce MO>Ke ,ll,OCTlIInlll y6p3al-be O,ll" MlIIHlIIMyM, zisa pezia Befll-1YlIIHe III

TlIIMe nocruha npaKTlIIYHa vnorpefin.aeocr MO,ll,efla,

2. Morvhe je lII3,ll,Bajal-be ,ll,OMeHCKor 3Hal-ba 0 KOHKpeTHOM MO,ll,eflY KOjlll ce lII3paYYHaBa,

Ha OCHOBV xojer je Moryne nOCTl-1nl-160lblll creneu l-1CKOpl-1Wnel-ba paCnOflO>KlIIBlIIX

pa-rvnapckux pecypca.

Ha xpajv vaozia je ziar npernezi cazipxcaja ,ll,lIICepTau.l-1je.

Y p,pyroj rnaan je YBep,eH nojam III ziara p,eq)lllHlIILI,lIIja BlIIweCKaflHI-IX 61-10flOWKI-IXCI-ICTeMa.

npe,ll,CTaBlbeHlII CV rflaBHlII acnexru smuccuanuor MO,ll,efllllpal-ba, vnorpefia, npezinocru III

MaHe. Benuxa paYVHCKa KOMnfleKCHOCT je npencraerseua xao rnasua npenpexa ,ll,ecj)lllHlIIcal-bY

vnorpefin.asor auureckanaor MO,ll,efla. 3aTlIIM je ,ll,aT npnxas pa3fll-1YlIITlIIX npucrvna y

npeBa3l-1fla>KeI-bV npofineraa CflO>KeHOCTlII Bl-1WeCKaflHlIIX MO,ll,efla. Ha xpajv rnaae je ziar
npernezi nocrojehux VHl-1Bep3aflHl-1X coorsepcxux OKBl-1pa sa paasoj Bl-1WeCKaflHlIIX MO,ll,efla.

Tpeha rnasa ,ll,aje npernezi HYMeplllYKl-1X anara KOjlll cy KOpl-1WneHlII y KacHlIIje

,ll,ecj:>lIIHl-1CaHOMClIIMYflaU.lIIOHOM anropurrav zieocxanuor MO,ll,efla Ml-1Wl-1na. Onucaua cy MeTo,ll,

KOHaYHlIIX eneweuara, a 3aTlIIM III MeTO,ll, xapakrepacruxa xao MeTO,ll,l-1 3a nplll6fllll>KHO

peuiaaause napuujanuax ,ll,l-1cj:>epeHLI,lIIjaflHlIIx je,ll,HaYlIIHa, aajeziao ca onroeapajvhura
lIITepaTl-1BHl-1Maflropl-1TMl-1Ma.

Y -reraproj rnaeu CVziare OCHOBHe lIIHcj:>opMau.l-1je0 CKefleTHlIIM MI-IWlIInl-1Ma, ca aKLI,eHTOM

Ha om1CY HaYI-IHa reuepacare a cane 1-1nparehux 6l11oxeMlIIjcKl-1X npoueca. 3aTI-IM je ziar
npernen OCHOBHl-1X BpCTa Mop,efla CKefleTHlIIX MlIIWl-1na, npaheu nperneziora nocrojehux



SII1WeCKaflHII1X MO,ll,efla Onll1CaHII1X y nurepatvpa. OCTaTaK rnase Ca,ll,p>K1I1 ,ll,eTafbaH onuc
ziaocsanaor MO,ll,efla MII1WlI1na «opuurheuor y paasojv codrrsepcxe nnardiopwe. nOje,ll,II1Ha4HO

cy Onll1CaHII1 MaKpOMO,ll,efl 111MII1KpOMO,ll,efl, a 3aTII1M je ofijauneeu Ha4111HI-bIl1XOSor vnapaea-sa.
Ha Kpajy nornaarsa ziar je ,ll,eTaJbaH onuc ,ll,SOCKaflHor CII1MYflau,1I10Hor anropruwa.

neTa rnasa ca,ll,p>K1I1 npernezi OCHOSHII1X nojwoaa napanenuor pa-rvaapcrsa, ,ll,eTafbHlI1je

onuce KacHlI1je KOpll1WneHII1X napanenanx nporpaMCKII1X MO,ll,efla, a 3aTII1M 111MeTpll1Ke xoje ce

KOpll1CTe y aHaflll13111 nepoopwauca napanenuux peure+sa. Ha Kpajy nornasrsa, ,ll,aT je npernen
nocrojehux peure+sa napanenasaunje SII1WeCKaflHII1X MO,ll,efla CKefleTHII1X Mill W II1na ca OCSPTOM

Ha npuxaaaue pesvrrrare auannse nepoopwaacn.

WeCTa rnasa ca,ll,p>K1I1,ll,eTaJbaH onnc passajeae codrrsepcxe nnaroopwe. Ha n04eTKY cy

1I13HeTII1 npll1Hu,lI1nll1 no Kojll1Ma je «peupaaa MeTO,ll,Oflorll1ja napanenusauaje 111pasaajauo

nporpawcxo pewel-be. 3aTII1M je ziar onuc nporpawcsor MO,ll,efla, rne je xao ocuosa

vnorpefirseaa napanenua napanurraa rocnonap-cnvra, ca MO,ll,eflOM nopvxa xao Ha4111HOM

KOMYHII1Kau,lI1je 1I13Mel)y npou,eca. Ilpouec PYKOSO,ll,lI1flau, 1I13spwasa npopa-rvue MaKpOMO,ll,efla.

npopa4YHII1 MII1KpOMO,ll,efla ce ,ll,II1CTpll16Yll1pajy O,ll, crpaue PYKOSO,ll,lI1ou,a Ha cse Y4eCHII14Ke

npou,ece, PYKOSO,ll,lI1ou,a 111Pa,ll,HII1Ke. CSaKII1 npou,ec II1Ma conCTSeHII1 1I13SpWHII1 KOHTeKCT,

peannsosaa ozi crpaue jeziuor npouecupajvher eneweura. Ilpouecnpajvha efleMeHT

npencrasn.a II1flll1je,ll,Ha ueurpanua npouecopcxa je,ll,II1HII1u,a II1flll1 nap ueurpanue 111rpac!>1I14Ke

je,ll,II1HII1LJ,e.Y HaCTaSKY je ,ll,aT ,ll,eTafbHII1 npukaa rpocnojue apxarekrvpe COc!>TBepCKor peureu.a.
flocefiua na>Kl-ba je nocseheua cneu,II1c!>1I14HOM anroparwv pacnopehaea-sa nocnoaa. ,D,aT je

,ll,eTafbaH onuc Ha4111Ha Ha KOjll1 ce pacnoziena nocnoaa vcxnahv]e ca nepdiopwaucawa csaxor

npouecnpajvher efleMeHaTa, xao 111pa4YHCKII1M KOMnfleKCHOCTII1Ma ceaxor MII1KpOMO,ll,efla

noje,ll,II1Ha4HO. Ha xpajv rnase, ,ll,aTII1 cy ,ll,lI1jarpaMII1 cexseuua npou,eca PYKOSO,ll,lI1ou,a 111

npou,eca Pa,ll,HII1Ka.

Y Ce,ll,Moj rnaau je npencrasrsea Ha4111H cruua-sa ,ll,OMeHCKor 3Hal-ba 0 ,ll,ec!>II1HII1CaHOM

,ll,SOCKaflHOM MO,ll,eflY MII1Wll1na. ,D,ec!>II1HII1CaHaje MeTO,ll,Oflorll1ja KOjOM ce SpWII1 npoueua

pa4YHCKe KOMnfleKCHOCTII1 MII1KpOMO,ll,efla sanare ,ll,SOCKaflHe CII1MYflau,lI1je, xoje npencrasn.ajv
zieo Yfla3HII1X nonaraxa anroparvia pacnoziene. Onucau je npuuuan pana PhenoTip-a anara,
xao l-beHe II1MnfleMeHTau,lI1je.

OCMa rnasa ca,ll,p>K1I1 pesvnrare auanase nepdiopwauca pasaajeue nnardiopme, xao 111

anara aa npoueuv KOMnfleKCHOCTII1 MII1KpOMO,ll,efla. Y npSOM ,ll,eflY osor nornaan.a npll1Ka3aHII1

cy pe3YflTaTII1 eMnll1pll1jcKe auanase KOjOM cy II1Cnll1TII1SaHe ec!>II1KaCHOCT 111CKafla6111flHOCT

paasujeaor peure+sa y pa3flll14111TII1M KOHc!>lI1rypau,lI1jaMa 1I13spWHor OKpY>Kel-ba, npn 4eMY cy

TeCTOBII1 cnpoeezieun Ha seWTa4KII1M MO,ll,eflll1Ma KOjll1 II1Majy XOMoreHY crpvxrvpv 111roTOSO

YHII1c!>0PMHO nouaurarse eneweuara MO,ll,efla TOKOM CII1MYflau,lI1je. npeu,1I13HOCT PhenoTip
anara, xao 111eoexar vnorpefie nonaraxa KOjll1 OH ,ll,aje Ha vcneuraocr codrrsepcxor peure+sa,
cy aHaflll13111paHII1 111npll1Ka3aHII1 y ,ll,pyroM ,ll,eflY osor nornasrsa. AHaflll13e cy cnposeneue y

OKSII1PY CTY,ll,lI1je cnv-taja, r,ll,e je xao npll1Mep Y3eTa CII1MYflau,lI1ja ,ll,ec!>opMau,lI1je fbY,ll,CKor je3111Ka

TOKOM rvra-sa.

,D,eseTa rnasa ca,ll,p>K1I1 3aKfbY4Ha paseaarpa-sa 0 vnorpetiao] spe,ll,HOCTII1 paasujeue

nnardiopwe. ,D,aT je 111noce6aH OCBpT Ha npOCTOp sa ,ll,aJbIl1 pasao] KaKO MeTO,ll,OflOrll1je, TaKO 111

cawor COc!>TBepCKor peure+sa.



2. 3Ha"laj VI AonpVlHoc AOKTopcKe AVlcepTa4V1je ca CTaHOBVlWTa axrvenaor craiea y
oApe~eHojHaY"lHojo6nacTVI

Ynorpefia pa-rvuapckux cVlMYflaLJ,Vlja Y VlCTpa>KVlBaI-bVlManopewehaja Y ¢YHKLJ,VlOHVlCaI-bY

MVlwVlnHo-cKefleTHor CVlCTeMa xao nocneziaue nospena, xao VI xapakrepasauaja VI

nporuoaapa-sv passoja 060fbel-ba HeYPoMVlwVlnHor CVlCTeMa 3aXTeBa euurecxanue MOp,efle

MVlwVlna. Kaxo 6V1 euurecxanue cVlMYflaLJ,Vlje MVlwVlna Morfle p,a npvsce vnorpefin.use
pesvrrrare Y npVlxBaTfbVlBoM BpeMeHcKoM OKBVlPY aeonxozma je npVlMeHa TeXHVlKa

pa-rvuapcraa BVlCOKVlX nepdiopraaucn. nocTojena peure-sa sa vtipaaaa-se auurecxanaax
cVlMYflaLJ,Vlja MVlwVlna cY ocno-seua ua YHVlBep3aflHe codrrsepcxe okeupe sa napanennsauajv

BVlweCKaflHVlX Mop,efla. KaKO OBa nocrojeha peuie+sa nonpasvweaajv vnorpefiv cxvne

pasvaapcxe onpewe BVlCOKVlX nep¢OpMaHCVI TO CY TPOWKOBVI I-bVlXOBe excnnoaraunje

npeBVlCOKVI aa nOTeHLJ,VljaflHY npVlMeHY Y CBaKOp,HeBHoj KflVlHVl4KOj npaKCVI. Taxohe, He

vnorpetirsaaajv HVlKaKBO p,OMeHCKO 3Hal-be Y CBPXY 60fber uckopaurhe-ea paCnOflO>KVlBVlX

pa4YHapCKVlX pecypca. Y OBOj p,VlVlCepTaLJ,VljVlje npencrasrseua MeTop,oflorVlja KOjOM ce p,ajy

peure+ea sa npeeaaanasce+se HaBep,eHVlX Hep,OCTaTaKa. Merozionoraja je paseujaaa Y

KOHTeKCTYp,BOCKaflHor Mop,efla CKefleTHVlX MVlWVlna, Y KojeM je Mop,efl KOHa4HVlX eneraeuara

Ha MaKpOCKaflVl vnapeu ca XaKcflVljeBVlM Mop,eflOM KVlHeTVlKe nonpe-u+ax MOCTOBa ua MVlKpO

CKaflVl. npep,CTaBfbeHa je CO¢TBepCKa nflaT¢opMa xoja oMorynaBa Vl3BpWaBal-be p,BOCKaflHe

CVlMYflaLJ,Vljey xereporeuora pa4YHapCKOM OKpY>KeI-bY, xoje nozipasvraeaa npouaaonsau 6poj

npouecopcxax jesrapa VIrpa¢Vl4KVlX npouecopcxax jena-urua. nporpaMCKVI MOp,efl, 3aCHOBaH

Ha CTaTVl4Koj p,OMeH p,eKOMn03V1LJ,VljVl, oworvhasa napanenuaaunjv npopasvaa

MVlKpOMop,efla. Anropurara pacnoziene onrVlMVl3yje orrrepehe-sa npewa 6p3V1HaMa VI

MeMopVljcKVlM orpaHVl4el-bVlMa Vl3BPWHVlX jep,VlHVlLJ,a. Orrrepehe-sa ce op,pe1)yjy Ha OCHOBY

pa4YHCKVlX CflO>KeHOCTVI MVlKpOMO,ll,efla, xoja npoue-svjv opnranan HO OCMI>1WfbeHOM
MeTOp,oflorVljoM vnorpefie je,D,HOCTaBHl>1jer1>1pa4YHCKlt1e<plt1KaCHlt1jer¢eHOMeHOflOWKor Mop,efla.

KfbY4He HOBVlHe npencraarseae nnardiopwe y OP,HOCY ua nocrojeha pewel-ba

napanenasauaje auurecxanuax Mop,efla MVlWVlna cy:

1. Ynorpefia rpa¢Vl4KVlX npouecopcxux jep,VlHVlLJ,a y npopa-iv-ueva MVlKpOMOp,efla VI

p,e¢VlHVlCal-be xVl6pVlp,Hor nporpawckor Mop,efla aa e¢VlKaCHO Vl3Bo1)el-be CVlMYflaLJ,Vlja

y OKpY>KeI-bY ca np0l>13BOfbHVlM 6pojeM LJ,eHTpaflHI>1X npouecopa 1>1rpa¢1>14KI>1X

npOLJ,eCOpCKVlXjep,VlHVlLJ,a;

2. OnTVlMVl30BaH anropnram CTaTVl4Ke pacnoziene aaaaraxa npunarohea sa npVlMeHy Ha

xereporeann Vl3BPWHVlM oKpY>Kel-bVlMa VI p,BocKaflHVlM MOp,eflVlMa uexoreoreue

crpvxvpe, KOjVl Y3V1Ma y 063V1P npoue-seue nojep,VlHa4He KOMnfleKCHOCTVI

Vl3pa4YHaBal-ba MI>1KpOMop,efla.

EKCneplt1MeHTlt1Maje YTBpT)eHo ,D,a pasaajeno nporpavcxo peure-se 4BPCTO cxanupa VI ,D,aje
yfipaa-sa O,D,,D,Bapezia Benlt14lt1Hey O,D,HOCYHa apewe ceKBeHu.lt1janHor lt13BpWel-ba. npeHOClt1BOCT,
e<plt1KaCHOCTlt1Op,HOCueua/nepdiopmaace, OBOnporpaMCKO peuie-e e erafinnpajv kao npan 3Ha4ajaH
xopak y cMepy vno rpefie Blt1WeCKanHlt1XMop,ena Mlt1Wlt1nay 6yp,ynoj Knlt1Hlt14Kojnpakcu.

3. 04eHa Aa je ypa~eHa ,ll,OKTOpCKa AVlcepTa4V1ja pesvnrar oparuuanaor HaY"lHor pana
KaHAVlAaTa y onrosapajvho] HaY"lHoj ofinacra

V1MajynVl y BVlp,y axrvenuo era-se y 06flacTVI napanenuux BVlweCKaflHI>1XMop,ena MI>1WVlna,
MO>KeMO KOHCTaTOBaTI>1,ll,a zioxropcxa ,ll,I>1CepTaLJ,l>1jaKaH,ll,I>1,ll,aTaMp AHe Kannapeauh-



Manauruh Ca,ll,p>K1IIOplllrlllHaflHe HaY4He pesvnrare KOjlll HIilCY6111fllllnpeziwer Hlllje,ll,HOr,ll,O
cazia ofijasrseaor IIICTpa>KIIIBal-ba.

KaH,ll,III,ll,aTMp AHa Kannapeaah-Manuurah ce 6aBI-1 HaY4HI-1M pa,ll,oM Y o6flaCTI-1
napanenuux BVlweCKaflHIIIXMO,ll,efla MIIIWVlna VI ,ll,Ocana VlMa o6jaBfbeHe cnenehe HaY4He
paziose:

• M. lvanovic, B. Stojanovic, A. Kaplarevic-Malisic, R. Gilbert, S. Mijailovich, Distributed
multi-scale muscle simulation in a hybrid MPI-CUDA computational environment,
SIMULATION: Transactions of The Society for Modeling and Simulation International,
92(1) 19-31,2016. ISSN: 0037-5497 (M23)

• A. Kaplarevic-Malisic, M. lvanovic, B. Stojanovic, M. Svicevic, D. Antonijevic,
Employing Phenomenological Model in Load-balancing Optimization of Parallel
Multi-scale Muscle Simulations, 15th International Conference on Bioinformatics
and Bioengineering, Nov 02--04,2015, Belgrade, Serbia, ISBN: 978-1-4673-7982-3
(M34)

• B. Stojanovic, M. Svicevic, A. Kaplarevic-Malisic, M. lvanovic, Dorde M. Nedic, Nenad
D. Filipovic and Srboljub M. Mijailovich, Coupling Finite Element and Huxley Models
in Multiscale Muscle Modeling, 15th International Conference on Bioinformatics and
Bioengineering, Nov 02-04,2015, Belgrade, Serbia ISBN: 978-1-4673-7982-3 (M34)

• M. lvanovic, V. Sirnic, B. Stojanovic, A. Kaplarevic-Malisic, B. Marovic, Elastic grid
resource provisioning with WoBinGO: A parallel framework for genetic algorithm
based optimization, Future Generation Computer Systems, 42(0):44 - 54,2015. ISSN:
0167-739X (M21)

• M. lvanovic, A. Kaplarevic-Malisic, V. Sirnic, B. Stojanovic, Design and comparison of
two web service based frameworks for parallel evaluation of the population in
genetic algorithms, Facta Universitatis, Series: Mathematics and Informatics,
29(2):155-171, 2014. ISSN: 0352-9665 (M51)

• B. Stojanovic, V. Simic, M. lvanovic, A. Kaplarevic-Malisic, A. Stanojevic, WCF
Platform for Distributed Evaluation in Evolutionary Algorithms, Proceedings of the
4th International Conference "Science and Higher Education in Function of
Sustainable Development" SED 2011, Uzice, Serbia, 7-8 October 2011, pp. 2:8-13,
ISBN 978-86-83573-22-6 (M33)

5. Oueaa 0 J!tcnYl-beHocTJ!t o6J!tMa J!txsamrrera Y 0AHOCY Ha npJ!tjaBlbeHY TeMY

npl-1flO>KeHa,ll,OKTOpCKa,ll,IIICepTau,l-1jaY norneziv o6111MaIII xsanarera IIIcnYl-baBa CBe
3aXTeBe xoja cY nOCTaBfbeHIIInpajasora rerae ,ll,OKTOpCKe,ll,IIICepTau,lIIje.LJ,lIIfbeBIil,ll,OKTopcKe
,ll,IIICepTau,lIIjecY Y nomYHoCTI-1IIIcnYl-beHIIIIII,ll,06111jeHIIIcy 04eKI-1BaHI-1pesvrrrara.

,/J,lIIcepTau,lIIja npaxasvje MeTO,ll,Oflorllljy passcja nporpamcxe nflaT¢opMe sa
,ll,IIICTp1-16Yl-1paHoVI napanenuo 1113BpWaBal-be,ll,BocKaflHlllx MO,ll,efla MI-1Wl-1nay xereporeuov
1113BPWHOMoKpY>Kel-bY ca npolll3BOfbHI-1M 6pojeM ueurpanuux npou,ecopa III rpa¢1-14KI-1X
npouecopcxux je,ll,I-1HIllu,a.rflaBHIII IIICXO,ll,,ll,IIICepTau,lIIjeje codrrsepcxa nanaroopwa xoja
npezicraan.a npoun-paso codrrsepcxo pewel-be 1-13rpa1)eHoHa MPI 1-1CUDA nporpaMcKIilM
Mop,eflVlMa. EMnVlpVljcKa aHallVl3a paaeujeaor peure+sa cnpoaezieaa Ha lIIp,eafllll30BaHVlM



BeWTa4KI-1M MOAeflI-1Ma, KOjl-1 I-1Majy XOMOreHY CTPYKTYPY 1-1rOTOBO YHI-1<P0PMHO nouauia-se
efleMeHaTa MOAefla TOKOM CI-1MYfl a unje, je nokasana Aa npl-1Mel-beHa MeTOAoflorl-1ja CTaTI-14Ke
AeKOMn031-1Ll,l-1je AOMeHa MI-1KpOMOAefla oMorynaBa AOCTI-13al-be y6p3al-ba OA ABa pezia
Befl1-141-1H~Y 0AHOCY Ha cekseauajanao 1-13Bof)el-be ABOCKaflHe CI-1MYflaLl,l-1je.Takohe, auanasa
nepoopwauc« peure-sa vnorpefirseuor Y pa3fll-141-1TI-1M KOH<pl-1rypaLl,l-1jaMa 1-13BpWHOr
OKpY>l<el-ba noxasvje 4BPCTO cxannpa-ee, Ananuaa je 3aTI-1M cnposezieua y OKBI-1PYCTYAl-1je
cnv-ra]a. Y CTYAl-1jl-1cy 1-13Bof)eHe CI-1MYflaLl,l-1je Ae<popMaLl,l-1je fbYACKor je31-1Ka TOKOM rvra-sa,
rne caM MOAefl HeMa XOMoreHY CTPYKTYPY HI-1TI-1yjeAHa4eHY pa4YHCKY KOMnfleKCHOCT
MI-1KpOMOAefla Ha uenora AOMeHY. OBI-1M aHafll-13aMa je nOKa3aHO Aa sa A06po I-1CKOpl-1Wnel-be
paCnOflO>l<l-1BI-1X pecypca HeonXOAHO 3Hal-be 0 AOMeHY MI-1KpOMOAefla. Cnpoaeneua je
aaanuaa npeLl,1-13HOCTI-1PhenoTip anara, xao 1-1ediexar vnorpefie nonaraxa KOjl-1 OH Aaje ua
vcneunrocr nnaroopwe. florapheuo je Aa je vnorpefiora anara Moryne 1-13BeCTI-11-13ABajal-be
aehux rpyna MI-1KpOMOAefla npl-16fll-1>1<HOI-1CTI-1XKOMnfleKCHOCTI-1. TaKBa I-1H<popMaLl,l-1ja 0
peflaTI-1BHI-1M OAHOCI-1Ma KOMnfleKCHOCTI-1 MI-1KpOMOAefla ce nokasana xao AOBOfbHa Aa ce
nOCTl-1rHe 3Ha4ajHo vpaauorexceaaje orrrepehe-se vnorpetirseuax pa4YHapCKI-1X pecypca. To
je pesvnrupano 40% YBenaHI-1M y6p3al-beM y 0AHOCY Ha y6p3al-ba xoja ce nocnokv
YHI-1<P0PMHOM pacnonenov koja, nOApa3YMeBa noAjeAHaKe pa-rvucxe KOMnfleKCHOCTI-1
MI-1KpOMoAefla.

7. npliIMeHlblilBocT iii KOPIiICHOCTpesvrrrara y reopaja iii npaxca

npl-1Ka3aHI-1 pe3YllTaTI-1 HeABOCMI-1CfleHO noxasvjv Aa je sperae uaepureu-a KOMnfleKCHor
MI-1Wl-1nHOrMOAefla Moryne CBeCTI-1y OKBl-1pe KOjl-1ra 41-1Hevnorpefirsa BI-1Msa peanuo KOpl-1CHe
auanuae. Ccdrraepcxa nnardiopwa je y TeCTOBI-1Ma noxasana 4BPCTO ckanapa-ee 1-1y6p3al-ba
OA 4aK ABa pezia sen 1-141-1He. Ca TaKBI-1M KapaKTepl-1CTI-1KaMa npencrasn.a A06py OCHOBY 1-1
OKpY>l<el-be sa Aafbl-1 paaso] BI-1WeCKaflHI-1XMOAefla MI-1Wl-1na, «ao 1-1ucrpaxoiaa-ea y 06flaCTI-1
<p1-131-10florl-1jeMI-1Wl-1na. Ynourrsaea-eera rpa<p1-14KI-1XnpOLl,eCOpCKI-1XjeeAI-1HI-1Ll,aje ofieafieheao
Bene vfipasa-ee, afll-1 1-1ApaCTI-14HO nonpaarsa-ee oziaoca ueua/nepoopwauce, xao 1-10AHOCa
vrpoureua euepruja/nepdiopraauce, 41-1Meje OCTBapeH YCflOB sa paseo] coorsepa HaMel-beHI-1X
CBaKOAHeBHojKflI-1HI-14KojnpaKCI-1.

8. Ha41i1H npesearoaasea pesvnrara HaY4Hoj [aaaocra

/J,eo pesvnrara 1-13AOKTopCKe AI-1CepTaLl,l-1jeje npe3eHTOBaH HaY4Hoj jaBHocTI-1 1-13flaral-beM
Ha Hay4HI-1M CeMI-1Hapl-1Ma II1HcTI-1TYTa aa MaTeMaTI-1KY 1-1 ItlH<popMan1KY npltlpOAHO-
MaTeMaTI-14KOr <paKYflTeTa y Kparvjesuv, 3aTI-1M Ha Mef)YHapoAHoj KOH<pepeHLl,l-1jl-1:

• A. Kaplarevic-Malisic, M. lvanovic, B. Stojanovic, M. Svicevic, D. Antonijevic,
Employing Phenomenological Model in Load-balancing Optimization of Parallel
Multi-scale Muscle Simulations, 15th International Conference on Bioinformatics and
Bioengineering, Nov 02--04,2015, Belgrade, Serbia, ISBN: 978-1-4673-7982-3 (M34L

1-1ny6fll-1KoBal-beM cnenehux panosa Y 4aCOnI-1CI-1Ma:
• M. lvanovic, B. Stojanovic, A. Kaplarevic-Malisic, R. Gilbert, S. Mijailovich, Distributed

multi-scale muscle simulation in a hybrid MPI-CUDA computational environment,
SIMULATION: Transactions of The Society for Modeling and Simulation International,
92(1) 19-31,2016. ISSN: 0037-5497 (M23)

3AKlbY4AK J,1nPEAflOr

11131-13flO>KeHI-1Xnoziaraxa KOMltlcl-1ja 3aKfbY4yje:



o KaHp,IIIp,aT Mp AHa Kannapeaah-Manauruh IIIcnYl-basa cae CywTIIIHcKe III <f>opMallHe

aaxrese KOjlll ce rpaxce op, KaHp,IIIp,aTa aa op,6paHY p,oKTOpCKe p,IIIcepTau,IIIje;

o vpaheua p,OKTopCKa p,IIIcepTau,IIIja je 3Ha4ajHa III ca reopujcxor III ca npaKTIII4Hor

CTaHOSIIIWTaIII npencraarsa 6111TaHHay4HIII p,on pili HOCy 0611aCTIIIpa-rvaapcraa.

KOMlllclllja npep,lIa>l<e HaCTaSHO-HaY4HOM aehv nplllpOp,HO-MaTeMaTIII4Kor <f>aKYIITeTa y

Kparyjesu,y III CTPY4HOM sehv aa nplllpop,HO-MaTeMaTIII4Ke HaYKe YHIifBep3111TeTay Kparvjesuv

p,a n03111TIIISHOoueuu vpaheuv p,OKTOPCKYp,IIIcepTau,IIIjy KaHp,IIIp,aTa Mp AHe Kannapesah-

Manaurnh, non HaCIIOSOM IIPa3Boj H aaanasa MeTOAa napanenasaua]e BHweCKanHHX
MOAena MHWHnatl III op,06plif l-beHY op,6paHY.

Kparvjesau

11.01.2016.

~nAHOBV1 KOMV1CV1JE
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IIIHq,opMaTIIIKa III Pa-rvaapcxo IIIH>Kel-bepCTSO
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Y>l<aHaY4Ha ofinacr: flporpawapajee
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