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Abstract

Doctoral thesis deals with the development of an ageehted domainspecific
ALAS language. The main motive for the development of the ALAS language was to
support distributed an-axiomatic reasoning and to provide the development of specific
types of intelligent agents. ALAS is designed to support the Siebog multiagent system
and implementation of the Siebog intelligent agents. Siebog is a distrimulédgent
systembased orthe modern web and enterprise standafisbog offers support to
reasoning based on the Distributed Notiomatic Reasoning System (DNARS).
DNARS is a reasoning system based on the-Aiomatic Logic (NAL). So far,
DNARS-enabled agents could be writtempin Java programming language.

The second motive for the development of the ALAS language was to solve the
problem of interoperability antieterogeneousobility of agents within the Siebog
platform. The goal of such a language is to be universal dnel émabled the execution
of intelligent agents in differentheterogeneousenvironments, regardless of the
implementationanguageof these environments$-or the research purposes, ALAS is
implemented so thaALAS agents can be executed in environmentglémented in
Java or JavaScript programming languages. As a proof of successful problem coverage,
the thesisdescribes theonversion process tiie ALAS code into Java and JavaScript
languagesas well as examples of agents written in ALAS language thatbea
successfully converted to both Java and JavaSEimp# moreof the ALAS goalsis to
provide that developerscan develop intelligent agents more eadily using specific
domain constructs.

Keywords: ALAS, agentorientedlanguage, domainspecific lamuage, Siebog
NAL, DNARS, agent mobility
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1 ol tc OlEtgB dzOdgjs'dlz O ¢ j SatsdE dfdk SS@lph ‘OWj a2 Oy d * O
L @ dzls j dzd & [ dzldf @8 j izBIPA°. [ H2005.6 s H (FARA * fnls O dzn @tc H
O¢ j dflsi3lz dzls d O ¢ fijy dAils )| B o JIEBE tstc ¢ O dzd.LS@Rhpd O @ j dzls d
(Mi t r 2045{Mi t r iadw 2016 Mit r oidri 2016),C O j oo j, 5HE &5
d dz@ dzd ° j dgls s @B dzd pddte @3 jtzistcdy ©O@) dzts dz@IBASACL
fMls O dzHIO@§ z Iz O ¢ jo@ls TR Az KFIFA 2018, Mi t r 2045). ALAS “ j
HdL O EQe®dsH RPAACLMIsOdzu &g 1 ZOH T Bedslz dzd C Oyd " &z

[ ' & f(ASPLAE® s OAgentSpeakRao1996).1 tc oddflzO * o Oy dzdf * d
sodLJF Pfstctsc tc OBPO | jdg0ustOd il Q&Y Mis tc 8 S b idAB
BDlI Oc j d@gBeprgeff i dr. 1999). 1 tco tsB,JAgentSpeakm j¢ stc d MUs@ s
tcOL Iz d3joa) @CL B 'teld € Is dfuisipdiE] d3j BBI@tpd: 'd G jCCOHstS jj
f tetsyJ H HmafCrpiizad) L s dzig o] @RegceduralReasoningSystemi PR
(Georgeffi Lanski 1987)d W ste 30 dzd d ® Yyt L O HBPHA e~ dIsj S Iskzte
C stc kddgtg H O dztizg Ragi Georgeff1998). AgentSpeakO G j dlfg d kz mts B dzts
CBzdd Yy @O BE stz AAS - jd dzhf Je ) Ptsdzyj f Istsd3
KB4 ' 2 Oc LdalsiFiylzd C 0o dgdL o QUS difn s AgehtBpak” j L T O
9 4 tct5 9 *Oj chfddzO dzt6 af d | dpte cBlaf ldscfy Is © O ¢6 gzl d Hslg fls ©
v MUy ? 9 f dzts ) lyf Gasdety tODIely tzts od @ Is® jiz 'H Bzdin lizj € J
ud © § dzd Qi degizdizi Is O dajs o Otayddzdj ) ¢ tc Iz & 5 tc,0fdag S<iz j
dL o toh{fjdzQ dABardi, Hilbneri Wooldridge2007).ALAS i js O ¢ s 'Ojndzd @ ©
dzO" j L d EStdd) Is to 26C Astff Ag@ntSpeak } oo ff to 5 ¢ to OgINdkfigfls oz € Is d
AgentSpealOm i ¢ £ §f B® j deois0aiztS cla@2)OORE. R O Cdd ¢ @d B f ts
MisOo B dDC s fudz tadg Szt j ¢ 56 flzy J, § OSIOB e OL dzd € ©
dL i3jf' tdadf o O dzP8 dpdc g Y HPYBUWHAC OL AURNS-Q [ | ' Elsd &
AgentSpak f sMis®s j st £ dzOtc dedtiE@L o Iaso® d dzls | toff tajds j t6 O
ftotsh d & dzEAentBpeakd(Bordinii dr. 2009;Wang2013).

1 59 4OPL L O fy dz=m0P tzd dzy d fgntSPeald * JASTRA (2017) d
tcOL o § P dzOC Y @ts ¢ tc O d§jcifgdz © sOPP & § ts LOdZGOP
Is j ~ dzts dzfs @ tff “A@entSpeak ASTRA f jL OMmdzdz@I@sond dzls j ef toj Isj tokz
ot dzls ASTRA “° j L B) 5 @ Mdaf@a@atf tsc tcOBNE.EEBL2, Gj IssH J
zOtcj, §g By ted JavemBOY d z@BHIE s OGO Uzigk RASTRA
“ J L d(Coltier, Russell i Lillis 2015, 201%). 1 Od mis tisdg sifiste d dzy d § Iz
W izdzeC yd sfdddA\S jd ° Bd dzls BOf) 6 O f dztlpa@avizO

mJj HO®OWAOPL € s NS sted MBedOL § 585G dzd Is @ & gzdgDS@AL
(Hindriks 2017). GOAL O¢ j dgl#dts o j Ln@igads s ds z y jJd°'dgjds & M ts B dats
Codizdedifde j § tstc ZGOBL M j OMdef@P @ OCo dlz O * |  sMmdzkz ) d dzts
CoOs ddzmf d e Oy JALAB-0 @ Gl @dsOIs @ ¢ &' Qi dzts dzO dzO
f tcOo d.drf dg@f "tsjdalz HGDAL Mtz § W d dediAfridisie ¢f akjodelstsfs  © O

® http://www.fipa.org
" http://jason.sourceforge.net
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d dz¥ ts tc d3®fnyad s te Iz 3G t6 s ¢ dzd & drDlad]is (10 Pz® QiZO y d dz
BsefesMZOBH isSackzy j Oz o cs ¢ s OBOO YHKtg e dzd Is d o dzd
0OG Jj dglflz Is s dzB® d3glzdelis i d dztisfip jzif i o o @ @ ‘dadxif dzts o Iz
Mo 5o Ac 5 9dOy @ J (blitdriks 2017. GOAL fiif ° O® @tctsh d tcj dzO
9 J L3YPLO j L @&s@nii dr. 2004)C s “ g O dzzBOIdP tc = d Is j, © tzdf tc
b d hdgdte OL 9ldEJ@ZBOAL € tsdzy j, f Ok B s 'dtO ¢5 fizjs B QAL
OGcj RSB RE j eso@zCAMdzde dsHte] ' jJdets® 3 ted Mk f s
tc OL PAIASHD

1 stc SOAL j L d QAPL (Dastani2008) ° Js O ¢ s20jn lsk@ists dzy j f Is d 3O
SAPL. mj H t2@dz0 " o O teiiisd RARD * jtcOL H 9 QQAEISI] ¢ j dzls ¢ d -
¢ 5 dzy J S @Ry J fftO'IsjoH d @6 | dfPiEBddls  Oc y JHsOEpCdz Y 50 §
06 | pfste’ dzf & 3SjOd® | O BOclH HhY B e B[ s @
ftescteOBMEd " JLd¢ t5dzO8desod@D & d- i gl s3gs@zls Qusd diz
mMOMIss®" § BH (6" jHJAOYWRIAPL fitc w@isddg Bz =] OBy da
0C¢ J destihEsfrtcOBME s " JLdEO OC hiss RO Wisted
JWiClsdoajdgitc Odqyagls 2 H Jj C zOtOIsdo dzse d dJd&Bf JtOIlsdoe d
vts My tsmsdyd ket' jCJd3 dzedL O JteOCIsdydzedrm 1 tof
d HJSEOLOdodzj yd?Jjej d HBEO' 0§ (S¢t°d M
S d Ly i@ & dedizy JAARJO 6 | dzOasjO@S QY d ° J § qzOdzd, e O O
HEGOY Bcl§f FOQoadf@ROL j] M j ALAS 2] tsdh@TaB o d

Il stefmscdzdIsd o dzed n  eefipiBeiHBIsigz M Isdf gzl & © d dzO
06 j d4Ojs'Okz jsffiyils o O todfte B0 dradissyigidf 18 s d dzdnudetss j iR O
SAFIN (Dianxiang Guoliangi Xiaocong 1998) d S-CLAIM (Baljak i dr. 2012)
H totsh d tejj ddQCLAID * j L SUrmai FallahSeghrouchni2007) MOCtcdo O kz
Mdzsy §f dzia tch. Qlgts B d dzBEs @pldds H e s c tc ORI de PL P tcd o O 2
W Iz dz$ v d shfzdisizpgizuze fidds ¢ to @ ezt d & | H dats @ dadg i)
ftoetse e Qdsigdinjs.d AW jste 3O dzmy Bo P a8 p @JC B L JHBPtedqizy
i tod dzdHSde @ALAR C s dzmistc 2 € Ols ©

SARL (Feraud Galland 2017; Rodriguez, Gau6Gal | and 2014) ° j dzse
ftescteOBMSd " JLd¢. nNd etseod sREHEROSyPH Oy§ s
BO9 J HdMistsdB EYyd * 5, CtsdzS 2t dalsdztsh < Iz, 0]
tcj OCIsdo dzgtsh <z, HJjydJ dzstceOdzdL Oyd " tsdg Odn dag ¢ &0 dgg y '
2O ftetsctcOBMS d d3tc © ts dpfffistddrizg RS O t O IDSL- tOL 9 15 °
solOOC s ALAS, Migs My bdud Isjrstsadlsfzsd HOL @ d
Zcdzj HEANRBL dgOts'dgy tcOL o d ° OXiextfst ¢ df jocdts d3

10 tcPicBlzC P gdplEmc. dC Ot siiggz®@) dzH] fshist
Oc¢j dzZsméd "~ JjLrdyd dtseclz fmj fdedd]Onfdsgk) dJ Lfdo.
R dzls | ¢ tc QupdlZyty PrO'lsjO dzz v § Oc-fsted MG dzls g ) @ tpds dgts 6 &z <
“d HsBdlsd “JLds MO flksdBOdddd &sckz<dshlsd
OGJj dzgsmC datstad " JEHARHdgOdzdr " JLdCO sSfdmMOdzda &
HO? Jd&3 IsjSMmisHYmadd dalsjjdsdystald = ¢ delsdimiQded] * j L d ¢
Cstedh <jdz CteO<d dzOtisdoed:” | @asjddglomgEdd ,° jH SR, dz
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b It jSk MO L duthO tydardisgid Ot ted) 5 ¢ J
CodzmistczS s d ftcd HMIsOo? O° & DHfdet®y) @z Pt BdzsMis
d dzls § dzd ¢ Q clzlsdifffif@is 0o dzO0 2O By dZ20 fJteseteOBMS dr ¢ tsdzMmls
Mdzsy j desMmils tSHtcj ' jdzgdr HJ o O CBHO Isj dO kO (
WsCEMdeO £ &O ©jh0o0f ] Ctdftjldse §tssdj ko
ftescteOdMSd SCtH “J " JHdsls Taededs e d3f ey d Is 2 ¢ alaff € df
Oc¢ jdzZlsmCdr ° JLdSARASH ' B ONysksh dzts” jdz0d tso d a3 € tsdzfls

[ jklsddz, HB MOHO ‘" j w©OLod" jdetc@S p detz@ tipP dzef B ts°
JL@s@® Cd EOe jdHRj diffz d k& Szte @EOMEs O € dzfi) O dzd

md HOdz tSDSLf&c® dE O AderepStzls j , o j HJ dddiz20Q05Ku |l es z a
AgentDSL* | HjWddzd MOts t©OL dzy tMtsBddzj 0O6j dzZsO Ct5° §
HO dLotchOoa 0O BHGEtso OO’ [z <AgentDSIHGAPAs|CAEO Is I fryfigiids o LAzEO ts)
dqdzls j cOCyd O, ftodzOctBwPstsigOydORLssdsdRkd 0 d

DSLL O tOLots’ MsWlkse jtemMCdr OCj OO ¢t d tw©WOHJ
dz0 MmJ B3O dzls d iy SEAE ( g MdEemantic web Enabledgent Language
(Demirkol idi 2012, 2013) ‘j J&Ots QALASL jjlkdft§ 0. OF &
SEALJALAS d 30 zdets L O° jHdzd yS dms MBBAGAZY. COSYT yYj ISt
SEAL tcOL o9d Odz Niex] 39 olztfdsO L OSL- @ L g Bet t i ni 201:
Sredoj e20156r eddYyied a fiDkiain @wills5) . R “ jHOd d HBE
Mz HdLO dedteOded L O §B®CHEBBEBOT] Mff s Wi & I wfdd] dz- H
ftedd3j daj

I siss’ | t©OLdzy B d&OMIsd ftod iz dzai o Rlssj de] ¢ j dzls d .
My ©OfdHdes ttOLoad O ° j& Hsja ddpjfplds dasO\j E dpO teship Sdzfzt O &€ ¢
Ctstedimisy & deted { totslsdias j Uaste ¢ ifakzaftftiils @ity taisfdisjin 2 ° §
SHESo OO E<d Misjfjdz ddelsj dzde j deyd jhs®€®O0¢ts B(
L Odzd d3? dw (HastmgBntoJeuring Leather2013)s 4 d O dz * PSLEAES jdtc dzd
ftoj HMlsOe? O ftosh o] ¥ i dels\ d s cABsimibxdiistsg) € i3 ¢ s ¢
dLdC O, BhdeSo BSB-B®UIY df o N IsOYSj chablimedzd ¢ § dzyd
odHjB dcEttORO. miLdS dezmd Gy ayd " Odedzie j € s G zts
94NN OYS s’ ddasj dzdej dzyd d .

U Cbsenza2018) tcj H fls OOPenABL i'DBLL O |BsH j dzse OF | OC j dzO
f OtcOdzj dzdzd di3 d d d3d frAstdeffIB jZSdltcOetDO B3O o dMtsC d - fj oWt
“jJHdMsOaOdz “jLdS LO ftesctOBJteO® j Cts°' d Mmj s
LO fftosc OB O pMisdL O j] odMmsCdr § jteW stcdiOdzigd
f OtcOdzj dzd L A "APpenfBEOBFOJC O " J HOdBEs] L § jdef § Off)tdzfs dzts
ZOCt L O CoftidaM<jBigH s OF.j [Oecty dAQ]szBt tudnisHddad]ds
“jLdStB St CdsdfyisHetz ¥ B O MY jydWdudsy L Q BHtej' jd
sBEsez<00 0 E<d Blttzd Mdd $PBR , { tadsiEfegaffifias o O

® https://www.haskell.org
® https//github.comOpenABL/OpenABL
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P cthyg OCQPL dzf A3EIEEMN O tOL dzd ydilsddiz §f Otc O3] Isted BBO.
d i3 dzd ydls dzlz L PsOitecOd ®ighd Ldzs ¢ OzPecPFdf ° IsOCts HO
OpenABL f etsG teddsistiz j W d S OMmMdzs B3O JeOIsd k2 ¢ OteOdzj
d o3 dzj dzj dels ©Oyd “ j .

MHOd tsH " jLdCO ¢t d " j fekdAgSsT gsu d S § Yyl W
dztoO G j dzls M€ es,tc dH § diglsdp MPDEEL, H'JjLLOd [z tc©Odz HO BdzOGCh
JADE ©O¢ j dzOIs © ( Is fgifzfids id 1© 5 @g@errgenti, lotti i Poggi 2016)
ftej HiMlsOo? jdzgj Mk shdewasd] "¢ QtgfQ@WOIs jtas] Mmilsdfy ¢
JADE @G j dfGdaizOh OF O . 9O AUASSIdDEE | OdzOMls Oftgj ¢ OC s
MBO&ZEG) d&ztsy | detsils OL 857 Q@ Jockedzzss t©OL ot j d
SHEBS9 OO  E<dr deslsOyd 0 L OJADH(j dpdaVadAgeafi H tsd3j
DEvelopment framework) *° J 06 j dzZlsMEBO OIS s sBSE k<O O
Hd Mistcd B iz 3tz Artlede® 5§ Hd Mis § RO Jdivz IisPd3 o ts5° dzts 6 sCod
(Bellifemine, Cairei Greenwood 2007 J ADE tjjdzzlsdzts dzO° fls OB d dzc
z0 * ¢ st d i fziled OF j dzls ) Gsts o 5oty HaSEPOGHFHEB.d Oc | dzls <
MmdMmisj &3 dopEd udhislodd MO JADE slikzyj®jdB O dzjs
f 856 U2 s tsctcORGEPEPISO E BB PtoisSE EBBHASTEO O ° J
JADEL " | L g =0 ts ¢ tc GppdiiSladatf ctsctcOdzsM S d "~ JL d¢.

[ 4" kdd, L O f sist] Siebodizdidy O déls Qe Jfifg0 Isfots dixzj dad
"JdHOd fmiss’ j<d O6jdzsmMSd, Htsd3d dz tsted  J dzlsd mC
ftesHizCIsdodatsisd d JSMYte] Mdo datANGASED, - tg ) datsch ddAd
yd°® j dd ySiebagPpz - sCodtclz € t5° JAGAS B¢ j Xesinazdadcalz z
DNARS id mMiBj @& tc Odzle jsdzd cdj dzls dzf B¢ @G fizgzOlf B H ey O O e
fshmists’ j<d Octgtezs mSdls d @kl dz j L d & .

ALAS ° § cOLod J &® Qdzdsdzs s J d&z20 F jsd&6@ s
fsedzOo? & d fteddzj desdz S tsdzyj f OlsO dzO Ct5° dBO M
dL BALAS-O d HBE&EdEEMSCd-s " JLdSO “jJ hlss Mj 94 <
BDl Otern dIsj Clskzted LARAS®OL W] Sz fin Oc j da8AL L Ofmdets
Weted3OdzdL dgz tcOL o d jdesdZ3 £ HEsdRj dzz o j"hIsOyscj f

40O tOLoats" jd&3 M Jj yd Odzdzd = FWEDROB) Iskj .dzd € st d y ¢
Bjted j dzONSL-Bdzd .jc@d @ Btos Oc BB~ d HBd
sted " j dagsdmMOded s  ° J L d ¢ OBadidad dn.QokEBordini i diz20890H 59 d d3(
Dastani 2008; Dastani i dr. 2004; Davieg€dwards 1994; Feraud Galland 2017;
Shoham1993; Thomas 1995} (Fowler 2010; Hudak 1998Kosari dr. 2010; Kosar,

Bohra,i Mernik 2016)tc j tf j S Is d o dats .

] tcoojj to LAHAS] j L 1 @miPldsj dzj H jeOdids gMidiOr,o vahovi |
iVi dakelt;Mi t riavaoige;, Mi t r.@ddf téo ierd Is dz® & f JZOO
HO M (HASRPdsB d fossdj i3 @Btse d dzdesfilsd 0Oc¢ j dzOls
Z sSCXPERBCtokzYGE® 'O - jjdzisdhy Qxpsh §(Ievdtdig sastedd dsm ¢ s 6
CdL.d ©0oq tc LAMASED T e OL o df teiddds) Jrmay2017)f Ote g @Ots
Bdnjz dzOf tey di f B dgis ¢ & §f dzfs 6 Iz < b AS dglzO fls Oe @ j dz
tcOL afde'd@zj Xttt < o @A L BSEC 5° fHlo OC QCHEMAS H j todzd * d n
d dz0' f sL dEo=Qis@ @L DB Xtext * jdz0 " f s @@L od L d ¢ O

-19-



[j Odz wtejHB  jod< [5CksEMSO HgMjkoyd

L Ofmdzts adftipeh®) d dzls O s 5 j HR dg O L das@MOls B O Xtext
SH OB tc@RL AAS-O° jfipkn jd ALAS Oc j dils o to" Coteldmiz ¥ j ©
L Ofndzts at@dsa'dg L. K@izt Bt ¢ ' <jbH dits i§lss@ipodzUAY ¢ & 2O
Java' j L(¥iCedo | e20156r e d dYied a ki®Ok iain @oas).i

[ J Esddgtse dzpaB M 1€ @ G 5" dztdf Sls tcH @ JALAS Oc j dzls d
fzlsdgdz i o B Offln " olAc ' G200 LI i) Is W s § 3P dgP d3j dels d tc O dzd o3
Ztc OL dzd Udtdstsfeds © B3 € of dgdedsPtc tsB dzj di5 § to 35 B defizdztsifls d
LORIsS s | BULAS C s i Odeau o j b dzj Hjc kG E s OdBME |
“J L §Ofkls th) @avaScript Pythond IsH tesyGjthdze j gL fByga j L d ¢ §
ftod i3i xRtz < to iz 3 Jf* ta] dzdfmeziats] JjidEO - 1] @B fias L dz@eOO ¢
Bis ¢ Iz < dzt6 fipliafp dy@ExtS OF @ j dzj to € i5@PJ s OF s B J @ s
Hish Gyt tiz] ClH{Bz dog & O O dzd Bt j 2O @Sl Sz dgo j.teL d
1 Of tod By & tots\Ejjfyizj o PayeScriptS s HEAs s d h < i tizalaval s H
G j dzj tes[H) ® tz&tdxj-O0L O Is GodgyleWeb Toolkit i GWTX ¢ s dzgs dzts o Iz
JavaC s @ dzj jidddvaScrip (8t e d o e 2006). [ j ' s jRizi te d ) O dzg
CsHpdB bk o defjSusOL kogg2iaidets € jz € is d RO SHI®? efOfy O
¢  ds OCefe j h d Kzifs dzO € h fOatNS jsfiglze | BUAY € 5 2@ d s ©
f tots ¢ tc ORMSH O Odz0 Y dede '  tizth tirg dlits B d dzdzB d s ded s O
§ zO W s uai3m Op d,ifdesTipisidHf L ALASEO * e OL o df g il dzts a3
dzso G L dzOIs dzts | textétshifloQ@pt@@PDL & (De j a n2nioh; |
Sredojevil, Vi dak pviGk OLi dzth & ¥textQotextXi dzlz 2 @ 1 8
i H dzts fipsiCro Q] Adidze | tf uf de'Siz te O difj ki dzofifdizs B s H Iz
i tc d dzdSCtesof) Is to k2 § deg o P Is ERIQ PG o dif tgiddde]j teRX®BS O t5
h |s t) zpyFlies™, pyTabs(Si mii dr. 2015), DProfLang (Vadernai dr. 2015) ¢
Applang(Ko s anbDej & n tMiosallj e 2016)ize j dzdogj=tdios d3ts &2 dzdf
tc OL ABASIHD

19 http://www.gwtprgect.org
" http://www.igordejanovicnetpyFlies
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3 NAL

1 eO ¢ buffls ipCdrc d ¢ aeH fifddda Wotc dgizdars La terodpod e 2 Hodzdziz
oeh sy € df h dsf detizdedzyjg/(Wangi Awan 2011;Wang2006 2013. 1ata. dzd € &z
OH dg$ d m tc Iz oV dic-dglzdaas [z ey, zattzfn) Is DAL je dpe dadsets dpa d tevedzdey
fnzHale 2 Wotc d3dfn Gefals-teeday ff-f @1 dals. NAL frgH toy ) € Etff @0 dadz

d Lo9e" ada dnda ojd ~fip d Lose dpoa L dza d Hajlz oH @oots dia fof & eda

f dalsa.

1 ojadzde-a$ fripdials frifoL dmpoa Ha je doc dadfocoH daa tal @ fy d é¥sCojd
Wiz dzSoded h itz frpelzd addeHooo” dmsL dzad teef iz &(fiyangi Awan 2011;Wang
2006, 2013 1 tc cedigds NAL-a dpe Hip Hodef  laek * &z ydaddn dz o dza
fn d ég3s Coje dpye B d Isdfn d ¢ & o delodzL ckdglinda oo dHoCaL dirg oG Iz
fojao d liz¢ docdzodzdpdzdzls HpG I dis B dp Cabae fipH teaj d do6 I twdpdzd Is d
d M Is dofiglg fodkje tfofn) tje<e tepdzdey} oteH o, iy d égdsefh tsdedzn Hoo0? dz
teefn) Iz & By M 3 fpdettpda, deddte i 66 § widie, d Is)HHa Sodzfn Iz izl e
edeS Ez th dzdze CaCo B dte o f wB ddfs d e ds fip La Hodph € e LaS ? [=20g
Cote d ) Heefooo® adzB tj tepdzdayd LBae L dza. [ oHals dz i) d dgisde dpy e
§ to apg] ISfdlz S @ dadea d Loee” e, dzd ISfds d g diz éf B LaHals d
adzatc datiy(Mi t r 2015). |

NAL frp Bao d{f t@s 8H dz daveHedzd dff B eédsd al3f tcd d3e dzo @3 kG tca'

e © a dzdNAR digeie e dadfl) dzz fas As qieSodzL bdglts dzdadzdp L dza
) &z d3if gfoMmdge<e L dze d da lnj dayd dzcf d s S s o Mizeo d M dzd
tepdzdayz BaL oL dza. Me' Iz Is,dndse L ddHa je NAL doc dallstc dpa, ¢ edz

1)  éoiara fip ta. dzGjeColz 3 d i o b2 atimfs RaGoje fre Cots d @Lis teeodpod e

z d delizdedzls dzdhdf égds| alz Smith 2017; Sommersi Englebretsen2000; Wang
2013).saoh Is je tcadz(f daveHedn, NAL teepdzdet) izos dzd: §) Befals-tc | dzO-yd * ©
f & dals, § todedsizfn Gefals d § @i dals dpc B d Isatfodsf ¢ df dzdh dg edzd
lete d® df

N A L ocdafipdpyetf B1 figds d iz dzdoa:

- NAL-1:1 tc O o9 daite® daba( Jj dméerence ries
- NAL-2:t eday ¢hfr) dzdolg 4dj Rienilarity copula3
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- NAL-3: 4 dpedzdetc @ d § d2ampound tern)s

- NAL-4:t j dzOyd s dzd( Jsdpdatitaiedny

- NAL-5:uv jtodStso d Lk oQf § Hatenjents akzdnyg

- NAL-6:1 tod®dz’ &6 J dtariabletermg

- NAL-7:.1 se ©O' ' d ¢ O degtsipgtatmingniks

- NAL-8: [ jteOyd 4 d vyd?(JjJoddperatins andoils aevety d
- NAL-9: vadpCodzlota d frpdpdar otc( j d@&elf.control and selfmonitoring

i tcpof3idn th) o dfdoe Helss? dzof dafizdz (Wang2006, 2013)

b 8l dizdoedzlz Higpe dips dedff @ dadf Loee® alz € ? liakinfrips dedgo d -
f s 81 dzddadoa f to ted3iAn & dfizdosfooe<apa & 1) el ofipiisine de@ frad3df d3
Is d dffn &f eda] detizdedzjeffn dsigzn Sojd je da® o] Laf) deadz

3.1 4 d dzbs myteryedzd aff teap4 dzd aa NAL

DNARS o dafiplz (Mi t r BOL5) d d3teddxizls  Sodzef B5d ff @ dadd Loof a
i taoes d telgfoa NAL M Is je HOo0? dzLa ao & e oG dzd Is d mardisfca fp
i & s dougifizec cxl3

NAL-1 Iz eH dteewedzdeyLaln daade da teday ¢hdsn d Letiids L alodsm & ¢ r .
i tc ts Mitstg/dda. v of o d dede dzdoaHel d dafiarefrpdd H defs IadeLa d Let3lz
letc dpa. To je teeday ¢h daf) ez dad a Coja je z DNARS a dgeda - >0 d dyivdy
] to chtdjeH ezepdzdeojiz y dedz a dodsfredlete dgd teday ¢h daf ez dab a je:
dataadzd - > so<e. O9a teevpdzdadie Is lzatg hao: datadzs je o tc fip AR v NAL je
teedzy ¢h dafn ez dabaCaod foHel d dzddusdElzL d |sadf wetizdE ) dao dz

1 oteer teeday (P daf) ez deba, Cojafomdgd d iz o chiager dzdddgloe @ NAL-
1z eH cH eH dedgLodadzday ) Is dofipdases df) kewedzdayf, c) d wof &a [0, 1],
Coja frpe f d & da € &z Makoc setwod’ a l. tepdzdey tf tc dedzlzf oL dmpoa
e &b e c M d dinlisz &) &b Is ¢ fip fojase dro dHoCaL (| oHaoa' ed3
d f s dofipefads @1 dff) Is @zf.t6 = 0.8 d ¢ = 0.7), f @s BH dztf odedzlaldepdzday
d dsefneze< pB dzdfiteadzd - > 90<e (0.8, 0.7).

¢ @Ca BaLa L dza dpyje figH teap dd oo d Is g ¢ decals d a gatwed’ a. | a
ofnda & otc Ble @2), z & &b I§f) fre e d dzd fao o1 disfor d Is d of dzyf &
EC kY deffala ( ) amée d diizc) § &1 figds "a ff wyedalsls &lzlz Is dadkala ()
d o defg fdoxy d o diods dadgs dzdofrptlz H bfivlslf p).1 af to dtefzEbo
zeaL d dzafomdid] = 95tewedzdagizd djk yidz Isf 5 tevedzdayizd d3k iz,
 &f &l Isa teewedzd wiixf djkdz IseB d I$ €0.95. v oeod3Mm dzé&afn 8 d dilis
jec=0.99 4 oB L ddtxia o dof) iz &fn depim Iel MH#s d digiSoja ley 1, setwmoa’ e
dzd d3epiaz lsf dgoedzd %f ) Is dofipdalses df lafrpdsd &5 d didsen dif) Is

11 1 1)
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"0 1 : (2)

A ®3)

NAL d Loa d&f ° zegDH eotedalf dalsada dnds if @ dadf Looe” atff o d
wezldz Lao d Ofips afi o tcdaHalseCa fofmdge Is toaf tc &tff @ dadf Lo'se” a (Wang
2006, 2013) d '’ a z dff @1 (edzcforward inference d Loee dpoe LaE ° ey &
d o'ee" a Iz dzaH (edzc backward inferendeHajlz oH aoote da ff dalsa d daCadzaz
d o'ee" a (edzdlocal inference taHe frip deSodzL  cpdglls dztfedgdz o anig.
Ttc dofn da e @ dadf 0" alz df @1 ZNAL-1 ftwen £ Cjay e H 2 faqd
d dzH Izj& Sojd ) mels? dgd of dafialz ( Mi t r ovi | 20 115t d dyyadatsgds 2 O |
so f o duaak ? Umgfydo Bz@)jdzj HAEWd dz

HeH Z CjaadaB HizGay dff dzH zfa y d

ftcot®] yJ dzd {)j ©>1 1 ->] [ ->]
Hclz & U J dzd 4 & [ o->f [ ->u
LOC? Zyoe->1 g ->1 g ->1

Hjw, 1 df ] HMsJacsAystizd) dzts ) Jsdzje BB O dzd ¢ Tz d L d3d

HmdCdigi 2Cyd " § d OPplkzSddz) # Ok &OE@Ed dsasimis d

HyHS j, MisOB d dzdetsdPls sHj 0dz@° wfj hi<dgOlsadgts fMj MY s
fted 5 Ood dsedrmr HBCOLO LO tOLdd¢EZ ®H dc
Mis OB d dzdzts s [z ¢ dOQ o5dztsflz EREN JO HiQP dgififde) H( D d =+
1 Btsg) offjls OB drdigts@nisd] , L o j Hj dzad  tod Zidets Bstf tc © d6¢ diz
d 0Cd HEOOWISSOLd dLojHjdd Jdkinkdogd sidsddd
lteddsjted Hteddsj dzgj tso dr Ho&pdld dzO fted C OL Oded Mk

v OB B.iizeH z Cjaja H & faffdf dzH Zj& ANGL -1

1 te9 da Lobe" a 1 etoooa’® a 186 ° gy

. dateadz# - > eo<e (fy, ¢y)
z¢ f
Hen e Said dndzate dadz> datadza (f, C2) dpdzats dadz> po<e ()

\ d Is tg dg<e (f1, ;)
a8 HEfayd drdf dste do<e (T, ) dzd 3tz g Is tflm

) dadzate dadz so<e (f1, ¢y)
t @ m = f1
d L& NG| e dade datmdzal (f o) datedzy - > po<e f, o)
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NAL-2 Iz en dieeday iz i) dzdofy tpja fie 2 DNARS a dmpa L dzO SOt d
Wdsizje ) dzdofy by Let3ziete dpa tel @& ) oagdzm detigte daudids &zl d lsad o dz
1t chtel3eedzd e teeday ¢bd3fr) dzdofy bz dndzate dadz ¢ eddzls i @2.9, 0.8)
i teedztaf f) ls dotipefaists: din 1€0.9, 0.8) @ drpoa ) &f eddn dzdofy Eatpdzate dedf
¢ edpdzls €.de 0B L OdfeHa je teeday ¢h ) dzdofy tizdn detig te da tevedzday
dadzats dadz € edpdzls i 9.9, 0.8) je € o eiedzisadiepdzd yetdzls d dz
dndzats dad®.9, 0.8).
Ttc dofn da dzff @0 dady Lo'es’ a Iz df ®1 Coja Iz eH JNAL-2 ) zffote' € e,
adadpe @ d dadzdoda’ e (edzeresenblance.} tod d3j desdz mSo dr O d dzO L O
dLotsHj dpO dAPdzyf iz <

f otce' eddadnc (f dadzddda® e

ftcot®) yd dzd §j ©>1 [ ~1 [ ~1
Hio iz & ® yJ dzd ) ©>d g->] g ~f
OC? zyo @ ~1 g ->1 g ~1

H g1 df §tedHmis®e s @ldsits dytf) 6l dzts v I§ fidg ds1s & getdsd
f tcadigoo d Do fadg  fuEigd atEddls.2.

vOB BAHzDotce' e e, adkadzocdj & d dzadzdSosesa®e Bk NAL

ltcaoaddza (I l etcosaf a 1a¢?kzyac¢

. C dze d3e dzisdgalza a (tz¢.p
fotce' ef ¢ dre dse dasdfataizn a Gl d3a dzH a tedfatiaa (fiz0) 8

dza tc a-dz9 a €.ec)

a dza dzo ¢ g dza dzH a tedfataa (fz'en

dza dzH a o dedf,&)

dza dzH a tedfataa (fiz'e n

dza dzd € 0 9 ¢
¢ dze d3e ozlszdh diza a (6,fi¢

C dze d3ze dzldzp dza (Ez0)

1 oteer oy da dzdf "m0 dadf Lo'se" a daveHedzd B adsdad® 3.1 d 3.2, fofmdge d
fdyedzeh f @ dadf Lo'ese" a Coja fr) ot dfafip &z (Wang 2006, 2013). Me' Lk Is, dzd3
H defig &y ¢ff <e fre Cote d M) Isffdy d dz d4] @ dakojaf lEo90? dgLa HodB" € €
SHGEBo Oteld g R tcd 34 teB 3] ' 8@ &8 d dzO, ftoddzd Ctsd3 dL ¢
LOCTROY &4 0 Mmj tod fmisizsdedsls sL@ED? oy © O U zdzdswijdetsdg@
sfdsokz St dn ' j I8@ls doiEss @ik (€ c) d Laseies.] fiz.
lssBede 3.2 fip teny Izaflzda dn da bH vatajz < ¢ Btc d3la df dafizd B(Wang2013).
Ooe Wotc zle zdzOo J Hj dz2f MO L O & @ndksdoidrtiztc ©o  dzO ©
lssBedzd3.3. k je oL d Is g Sodipdizs U fh je f 81 dyeda o & dB)l&k = 1 (Wang
2013).
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[ d

“Odz wtej HES® jJod<

[cCksEms O

v OB B.8zay katlez d M Is dofipdzth s dh) Istdofr) dg 64 @ dadf Lo'ee” alz dlif &

HdMJ tels O

1 t@o da Lobe" a L ¢ &iofm 1) t 8B d axfigdéc)

HeH I Cjay d 00 NOLOTATA)
st ¢ WH 0
OB ktaid ¢ TR

- & 00 RO R ORI 0 YO RATA
jo © N Q00 N Q AQon  Q
adadpa 00 ROAYA)
dadzdobet e 00 SO TN O TN 0 O WA TA)

saoh Is jeoe< daveHedp, Latal dzddH t3dE Whts @iz dadsn Cojd fre Cots d énids
acedzls @) S depc fff, NAL [z frgtf dz dpye d Loe d s ° zeyda dnds Iz
deCodzL cpdglis dzd &za d 1o {f tc cidixlsH a daCadzdd| @ dadf Loee® a, teo dje d
( J dewision dd Loea ( j ddwice (Wangl996.| e tevedzdet) HeCodzL cedgliedz
atod dgizd frelh) el & ¢ @1 dale  osjeS Gata dzd ei|(fipls dofipdzse df)ls d
tdoding KEsstedimlsd COHO Mmj Bj sPhEdA dz0j s af & " (
O d d3 d misd ded Istsfdad d3 o tag)jHodetsfls IO .j lotg dedsjo dats d
qLotsHd ‘jHdss MO dzso sds fthls didedsk s fiTiats dsz wp, tdjlsHCoy
fMisOB d deddsdg® & 5 W tstcd3kz dzO d3OACHAA 6 digkiizBa. FO s O o €
L dza fofmdje H e tevedzdeyfp d ) ls dofipdztbatsm dayls  dg, c1) i (f2, C2),
i tc qdixis § & daddeo dje cHos de<frp tevedzdayfrp dpeod3 d fls dobizddis
o & di < U, c)c efpfdcteany zajlzfo fr dae< d ¥iptc d3ladgz

9 Wp O WP

Op W WP

z Op ® Op
Op W WP P O p W

NAL-3 Iz o1 dhn dy ede Isstc dpe Cojd fre i dge aH jeH de d dzg d & dodzM ¢ d =
lstc dpads o) daf oeeLadzd FodeS Ead3

[ 4 W ddzad 32d ¢ d® edzdetc dg dgWote dz{ 1 CodzT, Codz.. CodzT,}, ¢ @ je
CodAodeS &g a Thé i bsets @ dian O (Wadz@006 2013).
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U HIW d dzddy3fl je § @1 figds eda d dzi¥ d& dipldny ¢h ) o edpc |ete dg
1 e d Cegplzay ¢h d dgneze< B dzd{SodZl1 To... T}. T, ... Thad3dse &z B dIsd d
ftoetsmMisd d Mdztsy jdzd Isj ted3tse (.

NAL-4 Iz o tseztf oCdis dzj & If s is  LCottsS HYS L dzOMm@xpa fy dzlz w
f sHetafts d L ety "dzidje] df di3ds'j s dBts o O

1 to d digldcte iz Ctdsjirug) i deds ) ) O iy Idstsi* jdH fiptzs 3 JsdetsdizQ) H dzts ¢
Ols 5 d3fis§ e dztxdzd *)&3 ° J (OP5, 0.9) teqd d3izlf dzxazd )< J
) dzts 3 § gz ds ) g O ) lsstsH ed@is s diIEdEB] ' Z MfsB azste PdzOyd * 5B
S Jdigd zOYgh ®i H M isQaroQs s d g0 gzl d dzedBB.d

4 % dded 34t jodzO Yy fsulrdg H j ¥ d d&JO@ls s InF fds * O
fdztsy § et R L o tsHjds[dfsts o | 16 Q dzO Y dzO g ' qe®PdzOH | < d
dzO y Tdx To) - > R (f, ¢)  dAf- > (T1 x T) (f, €) (Wang, 2006, 2013)

[ 4" 28@EBENAL dL ohjlsp W d C Ofgd@E ° wiSfylsfsistc j B dzts
ftetsdsd dpdslisde ¢ 6 gz dad QffCe 3 te d d3d dals E3lz § dePs tipts o 2
ted W defdyOsx Bidh?)S3 ° J fc) d mMazsHa d 7 s(fhieh Md filsidd
stcj BHO@z® ¢ ?  Hydfxded ?)¢3 ° J fjc). [ odzed d) o sH Y GH s
fd miszidgts XH@ toj § ts1) dB@ * ¢ Qfpiz B * f C @I YJ ded@igso O
ftocsBBzftiR fdzo | HjBZORS S B dzj C &GO dd) dd dids[j dzL d o dzd
(\)) dz®@ ) dzt§ asz gy s B d U PI5 dasdngzd (QB)d (4) d Misj ud dedsilr
HJ W d dzola@iadgjHdEGd dz

(TixT) ->R{f,c) e (Ti->(R*T)(f,0)é (T2->(RT* (f.c) (3
R->MxT) (fc)e (WR*T) ->Ti(f,0)é (WRT*->T2(f,0) (4

o] BpsL 20O @ § o359 G
1 od d3d desd3 (3 ) Mcodz o' Juipledefyd® C g M sted Mmdzd ¢4
- (Mdzmela] ?)e3" J 6.9)
- Mdzexg - | Heid ?)4hLo)
- Bd? &l i gy

v OC Mo tgid d3d fdas@ip (f)deqQ U J dgdfiz@zm g ° & gisyfitej HMIsOo dIsd
b ° sfstedstsofjdzd €eid Wd Hed 1§ Jdid30 d by IsLisdzO y Pz O L dzd yd sz
MstekC sk

- i dzm i) ?)4f.ic)
- (W § He d ?)E3M dzi,dg
- (V' Jmgdze d? &9)

ALAS ° j LYdEH to e s to di3f) & Gels AALfYG ] W4 daddydds y § dzd d3
sj eich 6 BOO @S Stha FAsStc BANS § SH sy AN j

W s te i@ ls s dstpS) deddss o 5O
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Tl -> T2 (f, C) (5)

T.~To(f, c) (6)

L dzO s @tk tizd ¢ On OEO] d3fe b O § R3S cCis § o tet@Ds d
ts f) dzt659 d46):
- d3a dzH a ted dz&f, )

- d3a dzH a el digadsj ddlscyf dzO

10 shdetso 2 toj MstezSC ktedteO O t yi dedyo d €Ctod
Bsyj HO dL o sHAH QlEd fizdgtEij dzO tsadiR dask j 8 U Jj deg
Bd® (MO dMmisddedistsmdetsds o tojdi ptizbsedzlz * ( O (P’ 5" O H
dimsddzd stsmdzesdz o tcj A4 jHY . 4RE Az YyPH) BB’ ¢ j
‘] sidmodsts bk dzOflk0Os ¢k

tdud delas@z * j Mp d dzOC s5H Nd) o hHsdpdpBEmB  ° 5° j H
(0.94 0.9).

tdud @& JH "I BHBLdEsE NAL ded Mistelzl Isktso
Bd°)e3 J (098,092)) o 3 desdz § Qo d dzOMJ 3 Bissp Of B ayd ff
. fmdzj HJ <efd "t @GRS B g d 7)%0i98, 0.92)4 O HNQ ) |y tedf 34 dats d3
Hy HECa@Sdgsy iy OC? Zipdds o dzjsez(/ * § # g8 7)o Is.
ftof A3 dzts a3 B)dfPdrEEiir(>’)c>5" J FHOHO? dd&3 ftejots' j© Jd&3 k
COLEd? doHtsme HEdETE - j 6 HOBdME 4 dzd s sfdet2s o tsj H d
076). 86 dMlsj B Okl ®BOLMS d dzO tsf)detd H iz HyEfa@0 * L <
Zyd MlsOdzsmis df, cinls @zasd crda®fipls O dzts ¢ o JAAOB ofiPpdz jOH § (KLJO ¢
dzO0 y d dz:

N Q20 TROT TBOY T C

O POz TWETRETR T ¢
I'dL izj dzded f ted ¢ Gnj tdptssic) Yaffdd3 O dz0
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Ousbojeo jede dusbke C0H je bumojed
(0.98, 0.92) (0.94, 0.9)
AN A

N ¥

(6umojed x dumke) ->jede
(0.98, 0.92)

cion -> Oumvojed
(0.94,0.9)

(0.98,0.92)

(0.98, 0.92)

cion > (/ jede * bubie)
(0.92,0.76)

~

C/I0H jede bubKe
(0.92, 0.76)

(cnou x 6umke) -> jede

(0.92, 0.76)
Ty

owwke -> (/ jede cion *)
(0.92,0.76)

Hdzd810l L ) dzdzd fdCOL dLoG' jTO LOS?EYSO ftodds

saoh Is je tcadz(p daveredn, ALAS { ts H to ifCm@ots d taigdoa NAL H s €
sflsOdd ddotsd ftjHMsOdMs@®OR Jo®OFf OB s BkHE<dR d
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4 Siebogdsz dzls O ¢ § dzO 5 & © ts O

Siebog* Bz dzls d O G1fj AN s @ Iz ¥ @z tc O fls t& KEE UsdztszO 0 OF
06 j dz@lsdj BsC tolzy | ‘I O ZOM@MOo 6| BindePdeH Ot O
My dydw d s Gelepgiadgts d @ o 6 J fkie dedzytelG L oy e § M ¢ d =
Cdzd * § ddtpdnf§lsE BOH d dzftf a5 & dz O fpCodf@ O L of tzls § dzd ¢ § dels ded -
06 j ddb@iz C ° Lz wip g ) detsD ezil s dzfdzlsp jXBAFY I esh dtod o s
Java EEQG j dzls M C 5 ) 9 t6 Iz pgv. RQild, 2016a; Vi d a kidrv2013)d
C dzd © j BasifpStiEMito v i dr. 2014). [ B § 5 A3 ts dfjosR fztlf tgjj H dzs fls d
O drtsftsdgs d Az e 'boHlg H BB OEEPZ < dets M ls d
st ddaz E<d wsMtseddaj ¢ ) k0 & XJAF (
d3|zdzlsq’G)Gsz.lsanG) sCtekzyj "0 dkzHd L dZ2OYyo dzj ftoj Hd
-l dh j i RzBEBHCO oL di3j dz0 stz O:  Cdzd * j dalsmC d
CosBzddydteOlsd MO Mjte jteMSdda Ocj dzlsd 3O, 1 C
Hezedd3 Etej' O d BO.
- 14d?dSj CBHO: jHdsd &ZOfdmOd Ocjdls fmj
Mjteo jte d dzO® Cdzd "  j dalskz.

 mjkjese] dils BsOdijddsd M Gsck dzj fdk) s ods ¢
Cdzd © j O O.

4.1 XIAFifj eo j tef < Siebbg®Ots O dzO

sOt Nhiss ' {§ tcd&LlChielddatgh dde@O * friedia@piglz j oo j M °
fls tc QB L o toh @k QRO Is jotOdydz Az B I+ s dzsiipdizO * B d Is dzd *
f eijdzs fls d
- 4 C OdzOB ( iz fiplsl  OL B s 5 GAITHRIs 6 ) 'O § @D O
Yo St s® dr@sl g i 30 ¢ s j J H JEOsyjdasic O T JE@ tesO
s B ¢ kLo tgh 0o OF | 8¢ tots d3dptOcY LEOM MO @Y S diDidds j b
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- [ s f 5 tc dz@fidsj hiChjls OO O dAPIE Afftc Oz & j s filsOEAg 5 0 J
¢ dzO ) s JOUEHBEY € & dzf & BHjEC 0 O tzGlzj § @ U Iz daDds dzks
dzj ) d3j dz@igassQHo®] §§ ] o tc 'daiajCE s ikl dotOdg Iz dzO tz@ fls j to Iz

lddzd¢d Bt Hteze dn Bzdzlsd ©c § dzlsmS d - mMdMmils j d
sMtssBddzay OdzdW U Ofis@dz daROdaj g S Os hIss " jJ IsO° HO
tcOMmMf stcj ' o OIsd 0OGj dzlsyj 5 Oyl O smasqd ™ Omj
Ok Is ts dzbérdlad dr. 2013; Faci dr. 2009.

;- - - - - - - — — — — — — — -~
| Siebog kmacrep I napiit 4B0p |
| XJAF |
2 X |
| X 2
| Homen l
| KOHTPOJEP |
| |
I Usop | Ygop 2 Ygop 3 Usop N |
| XJAF XJAF XJAF XJAF |
BREXE: X8 $XQ g2l | |
| %% P33 2% X % |

( Knujentn )

#8104 d Bj Isted Ydzdlo EBMB | O fj o j-BMS 5° MisteOdzd

LV Mz YOG Sicethwtye § ( tOYkdzOtd) fj @O®OL | bk
Mz Mmed vyebttsd &j dOfg-EEHHjoftsse j L PDdfse jL Od MO
Hezedd@ yestese dBO df teffdzOy J difipls] Hssis tuigeakddss f ls
Codstots dzd MOGOPEE®ISEI Bos s H EMEWE Cits dels)te.ts d2j sl 4 a

S OB st jie O dzdfizOp | Hfj fse | fipl) Giddga * jL O f) dzsd® dzO
f toj Is O tis@ uasd f g GesXEARE 5 toafdztsts j H ) ISV ijddaik o v i i
Konj oviOdgrag 2 zo tege@ky Haztc @ Mif  ©diz2014b; Vi dakovi |
i dr. 2013).

XJAF ‘j OcjdesmSt Sty jSj LOMdss Odts d&zO Jav
shdtso dedn §toj Hdesisd Gote BStkyjf 0 bk ©HAsShHE
nictsed Ghdssd] LOFOYd | MES OPeEsegL o teh dzs Stk
O jdzsj, SOt d HO tsBjLBjHd Mi?ddd ¢ dd j dzsdd
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Isj mdzsdzse d * d. XJAF ¢Ctedimisd f§mlsts® j <j, fils O
OdzOIsj d BdBdZdEtIsj¢j CO hiss Mk jJN Ds,d DY
oJdzd¢ fsHmMCEy s0 § WizdzC yd sdzOdzdzts s d dzj st - S+
RLBBSte Java [ COs XJAF di3f dzj d&3j delsOydesdzj
Csted s Odz. {Mdzseodzy HojHdesMmisd Boatse Hedmiskzy |
MdMmisi B0 d o dkzOHOBOG P BIEOH Ac j ¥ HadzE ydff O € Ots h s
sflsjtej<j’ O. I stejH tWOMIBHjd] Sflkjti<i® O, )
ltejydr ded * 4§, XJAF My LO Mot j Wid€ ydtsded mC
ls; N dzts dalsicdfa kj or\201B:
JNDI (j dzgJava Naming and Directory thkrface): € tstec d fifsid O
d a3y dzj d3j daiscftaaiC Iy tAesd|” d@IO® o o ) ©
- JMS (j dzdava Message ServicdB j L BUts BBz ded C Qupf s plstczC sz to &
(e OL dffj s 4 E30O'GlE dzO1Is O
- EJB (j dzEnterprise JavaBeans) ts tc dfijfs PAs| Iz o Qg dndaG® ¢ j dls j
md E&oJ
- 4 ted Odzdfts HOWE® d dzogty fg lded df fy Is j Qutpls) dAEESEOR
AP S ste dffnis @ &3 dzj d3j did3 Omigrl & J H g fipdled &30
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