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1 OH Ok OS¢ &OfMisjtc OHO

Un/s oBOTr fpamapBeneymaoT pe by Jacase e mannpr nj a K«
y K /by YS§Fj(JavaServer Face$jichFaces1 EJB (Enterprise JavaBeans) a K oj e oMorT yt
6pONOj) e HOCT aB /baAHIO UKKpReUM cab@ KBagE@ & , ] 8 aigamwmMmn e
BednnnkagpumeehewemM HaBe[geHWMX] ae@mooer koaunmcrtunna
ayTomMaTCKO) Kpeumpawe pacnopepjga 4yYacoBa.

MpBWM p[eo an/iBKaa umpj ek yauTeaxse W CK nagwu T e wbe H

(HNp. nonpene HacTaBe, XeJ/pa HacCcTaBHWOTIpaca®preay)a
yacaB Apyrum peo apmkKkK3WBjaeeB PO OBOTI pacnopepa
bher XKD EeKTHOCTHN, a agwmomHyicAF@@mT OP O GMPpg XMoo gun dpunka

pacnopepga.

HesaBwc HoaMe anauMmkKauwuj e, Tryo TNOOB3 SAPKOBrprac @ e wia p
npob6bnem Kpeuvnpawa pacnopxKegmMabeHA X0 B1D AT DEB@H 0 AV 1§
nporpamMy K ao ggyrao3B anppao cysheyh) yg aet o Tye Kdyg p Ma TM 3HI€AO N XNk
3a NpukKkasuBarwe pacnopega KOPUCHUKY.

JeTaHb ONUC HaBejeHIWXee TRMXMHWOIOE yapanpapnpe;
OCHOB 3a Yuyewe CBUMaA KM L ac ebMaH 1 jae cHAW@AY adiyliop
bUXOBY NpPpakKTMWYHY NpUMeEeHY, KOoOja je paHac cBe W
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l1YBogp

CodptBeEp 3 a Kpevpawec apaocjippepa oyacowamo NUK
KOMMNOOHEHTMWN: rpadumuckmu KOPUCHUYKMN MHT epdgej C 3
ArgoTimetabling a ayTomMaTCKO pacnopaehmpakwasunpaomapeaega

Cwn c TAegaTimetablingp a3 Bunj eH j e Ha MaTemMaTuykom dack
Beorpapgy, npe noyeTKa paja Ha OBOM MacTep papg

FPadmMmukKkm KOpwUCHMNYGraphimUser intprihee G)K O M M. K OPUCHMU
3afjaje cBe peneBaHTHe UMHPopmMauu] eeBayRpeEpPppaB®
JavaBemex Honor wmjoay.p a Oy @ p A Al hoekHsBenJgr (JavaServer Faces)
RichFacess a K p eBuegba p&@aH, M LO A HOCHO K NunjheeHtcoer qm dpe aguj g
EJB (Enterprise JavaBeang)opuMcTuUTKU 3a pgedumHuUMcawe wMopagena cC
KoMO UM H a ucun eny, nacpan k A Wava Rersistence APBa ynpaB/bake nopfa
PesyntTaTtT MHTepaKuuMmje KOpPpMUCHMUKAa Cca OBOM KOMMNOH
cneyundpnkaumnmjy padgappdipytimetable cpedficayohnor ogHom 3 a
aytTomaTcKkum cucrtAwgoTimatabing@PedjusdepmaTt e PUHUMCaAH
p a 3 PAgTanetablinc nc tkoMpa. c HMUY KN MUHTede]jC je Aun3aj Hup.
*ttsanm y HeKUMUM clAnydyajeBummMa j e nNpowmpeH Kako 6wnu

PesynTtart p Amelimetablmgjeemar ek cTyanHa pJgaTtToTeka
o p mattblytimetable) Ha ocHOBY OBe fgaToOTeKe HamOBP&HT:
AOOK|] eHe UjHPOpPCKAILA AN WT N UX eHePaIE @MOBIME8KAEWN ([
nojeaMHadYyHo 3a cBeanceapenevwadgadrgraknegper negq CBMU;
KpeMmpaHnx pacnopepga Ha OCHOBY WKO/NCKEe T OAWHE




2 TexHONnNoOr nj e

Y O0BOM MNOT naB/by 6nhe O6j awweHe3I TaeMBPRA@IYWN |
KopucHunuxpeij caHtce drBepa 3a aytTomMaTcCcKOoO pacnopeh

2.1 JSF (Qava Server Faces)

CepBneTtTun Ccy jepHa OA TexHONOfWOP XKAF alr e Fap
cepBnlavek j&ca KOj a HacnehhtpServietOam@gampaHyMakaaygyo:
cepBneT TexXxHONONInWja Baedpma@mEeVMAAOWTI eHEpPpUCawepwn
CMIET €eHO YHYTap CaeKpoBURT®E MIO/K&EM®. PR3 4 BLU3VAT H €1p @C aic
nporpamepa: o06e rpyne ayTmaTao tvdanzea3 5 0 @1 m O i o 1ol |
Mnak KoHUenNnT cepBNeTa uUMa [Jobpumynoeo @y Hapm
nnatdopmme pB eBpee6, edPmkKkacHO wum3IBPpWaBakwe, UTALH.

Moeja KOoOja ce THax/Ho3UavaywernercPages @SP) a Ha KOoOj 0]
6 a3 n pxHJaga Server Faces (JSF)e pa ce omoryhw napanenadt,
AVn3ajHepa WSAHtpe@mpamvMepgaTeKCcTyasnHeHTHMlaaToOKTyavkeed TKeO. |
Mpn ToOMEe ce 3a nNucakwe TakBuUx gHEMLeaeeavMEA TMOT WA N
M nocebHM Tarosum Kojwm omoryhasajy pgopaBarwe [,
HanuMmcaHa CcTpaHULA BDeHOBDCAFXUVMHAMAUYKO T eHepwuc.
nponmsBecTwn yHTiMLacer@ aHmalkyByK ako | e JSPoTpaaeayuduynpa

Jak dSEFnpeagc & sma framewory . H a vBeeHddIHT N KaaMAN 6 a3 MU paH UL
HalavaT e X HO NndSFmMgjue gHoOoOCTaB/byj € pa3BOBeXOPWMIQAIMMIK OT
AePUHMCawkeM MO 4le Ntae Kkodjn owiseaHpTUMa B8 p B € p dked)jy TaMTMp a H 1
OBO He 3Hauyunm pga HumPpBojMorgdenmyxpoyama nHa KAKWj et
BULWIEFKOMNOHEHa &L pmdavaperiptk 6 MJSFT ak ohe unma AIAX A P WK Y

HajBeha npepgHocT oO0BOT okBupa je Ta wTto je 6
BUMWECTPYKY ynoTtTpeby KoOpfa KOjWUW je Hes3aBucadH. M
Aemednnunkkagymwoigaheé yjpee jegHocTaBaH W npepgcrTas /ba
TeKCcTa, LOK MOXe OMTM BPNO KOMNNekKcaH WU Ccapgfr

copTunpawen nogRATBABN] Y .

JSFponas3un ca opapeheHuMM O6poOj en 0B elfir Op a3yB VKjOEMHIVD)
3aHoyc UM nNpuk@amenNnoclee&wT@ 3a NpUKaA3 EFamwKa, gyrama yiuh

Mpumep KOMNPpHEBEAZIEAYRBAMETaA

<h:commandButtomactior="#{departmentController.addDepartment()}"
value="#{msg['element.save']}styleClass"btn btnrmd btrprimary">
<f:ajaxevent"click" execute"@form" render"@form" />
</h:commandButton




Y npeTXxXo0AHOM nactiomgeepdym Hautupen wweTT o 4y Koj a he 6unTMH
Ha Ayr vme.valktpppXxm TeKCT Kojwmu he 6MTUM wMcnucat
styleClassp e pn H@38Be nace Koj e ce bpeiwéapx 6wmd e oya.lWHbe H
KacCHUN] e AYA XbymongyoHannHOCTMW®.

MpumeopMNoHEeHTEe 3a npepgcTaB/batke paguo aAyr mMagwu

<h:selectOneRadim="userType'required"true" value="#{usersController.newUser.type}
<f:selectltemid="profesor" itemLabeE"#{msg['user.profesor]}itemValue="1" />
<f:selectltemid="admin" itemLabeE"#{msg['user.administrator}'itemValue="2" />
</h:selectOneRad®

Mpnmep KomManpnaeyhe nucrte:

<h:selectOneMenid="timetableTeacherstValue="#{timetableController.selectedTeacher}"
converter"#{teacherConverter}'styleClass"col-sm10 margin10*
<f:selectltemitemLabek"#{msg['select.teacher’}itemValue="#{null}" />
<f:selectltemsalue="#{timetableController.teacherListjrar="teacher"
itemLabeE"#{teacher.toString()} itemValue="#{teacher}"' />
</h:selectOneMerwi

YnpeTXxXxoAHa /[BRa gepwweicaa be efnneMeHam@y yed yR@apu umve

K owmn oaHfsdlettitem3s a pfedpumHuMucawe | epgHor fseleetliemszs@aa ©n K
AedunHMncamwe nunOBeE &OaMOHEHA.e MOTYy O6MTU YT HbexX]
KOMNOHEeHTY KoOja omMoryhasa opgabup jepHor wunawu B

Takohe cy AOCTYyNnHe N O6MUOBNUWMO TEAK B eKINjKaN Mj €6 P (§
CNPEeMHMUX KOMNOHEHOTWO n nideicidreeasoT kg ao jj ehe O6UMTU BMU
Aa/beM TeKCcTy.

21.1J10CHOBHE KapakKTepucTuke

C obsmpqgmbFnpeagcTaB/ba ancrtpakuunmjy nocToj ehe
3a un3mEdAoMY Ka baj3 1 paapHxuxt eMEC/ (ModelView-Controller, Model
2, KJ/by4YHe KOMNOHEHTEe TOr npucrtyna cy:

l. ssi3f sdzj dzZls@ogemipgz@ nopgatke M npouyuece. OHa o
nogartaka W nMW3BpPWaBa onNnepauywnj e nHoagde NN opgaasLasves)
nogatTke UM npouyece o[ nNpe3eHTauUuMOHOrN cCcnoj a.
KOMMNOHEHTEe e K aavas pcHea ddsaBeassadIPp mor yhasa | efgHOC
npeysuvnMamwe nNapampeaApPaAcCTAPRHATIEX O HOKODBOE |
cCMewTawe YACPGBRAEaEspHar

2.1 tejL jdzsOyd=dfewndasi s yanmnsyje nogatTke U3 MOSE
HMWje 6GMTHO opgakne cy pgownunJSPompmamnudl.pe3s eHT




. sdi3f sdzj dzls©O YBpzEEKBAZ] Bpe3eHTAaUNOHNUM CNOoOjemM #
KOpMCHMUKA MWAY NpPpeKo OBe KOMNOHEeHTEe, a OHa
npukKkaszaH. |Kpoedar/pwancegpa H 0 fOBKAO KoeumBJ/HeeTHar.a np e,
rnaBHy pas3nunky Yy o4HOMYG Meda Lxipjer X0 He M0 @
M3InBOPRHEHPOTEP 3a ynpasB/bake 3 axTeBUuMA.

Controller (Servliet)  Model —

Request processing
Data validation

VN

+—— View (J5P)

Request
. Business logic

Data mamnipulation

Response .
Response generation ——
Browser MVC 2 Database/Services
CnukApAnTtT eMMVCE p a
OB a apx mroegkpraysgyamemsmn 3 axTeBn (HNDP. KNWNWK Ha

cepBneT KOju JISROITypHayH vey K o4 & rmEeun K aJSEy KK/BYpUMyCjHeM KyB. €
6nonmnoTtexe Tarosa 3 a NnJSE g Cc pasB YSKRw,0jM& O HOEOHRTBIE 3 H
npe3eHTayunoHa TelShowmmoo ryhjaa.a KepnesvdpaiHxe HCOOBM X K O M N
AVpPEeKTHOM ynoTtTpeb6omormyhHogTe hmaH e xrama e M 3 J1a 3 &
nper né g bevesera).

21.22KnsoTHMN JBRaIMY® aLuj e

JSFoe pnHumuwe anc Tjpvaxkaces.gontextiFacesgontexa npeagc T aB /bal
CBMNX KOHTEeKCTyanHMmMXx MHPopMauunj a Be3aHMUuKX 3 a
ogaroBapaj yher opagrosopa.

CBaknm nyT Kaja KOPMUCHMUK KANUEUBMET e pimmHeE e VH G
3axTeB UM 3ano4vynmwe XuBoTlIoHcngUKwpPyeEe awbjpa gge diaxim
pas3nuneyasme OTHOI MUWKRYPBapegocCcae g M3BpPpWaBawa TO

1. [BdzO9? OF J (fesHReRiprea @eyv—lMpBa Gas3a XMBBAEBOYNaA UK.
o4MaXx HaWSkFmpumwwmie 3YaKXOTNeMBK.O Ce cTpapugasyjpasu
KOHCTpPpyMnwe Cce HOBOU cCTWda 0 yraces@omtaxp @i T AHL e
YKOoONunkKao pjas arijfan K an3paeHyas nma ce nocToj ehrakcaolpé n




n 3FacesContexh H C T aMKj®® 3 axXxTeB He cajgpXun ynasHe n
npenasun Ha 3aBWHY a3y, MbM@oHoBEDa NpyXamwmB K
cCTpaHunuya npeun NAaApWEFMmMmMmMaEMeHaEayunj a npenasmn
XMUBOTHOT. UUKNYCa
.l ted B3 dz0 9 toj H dat(frelsHipph r@dudst val@s— Y 0 B 0O | dbas3su cB
KOMNOHWESHTAa ab/sna rnkpoewynsomHveaH Tomgr oBapaj yhy BpefgHC
] €ayyBaHe BpegHOCTW Yy KOMMNOHeHTamMa Ha3wuBaj
.1 OdzdH Oyd @ etfiReasegsiMgl@ation-T o Kk g m3 aj HIBcarHpaa H U L e 3 a
KoOMNnoOHeHTe Cce MOrlIry Be3aTu oproBapajpwhepBa
Banumpjgauunmja pfa /M je HekKka BpefgHOCT YHeTa Yy
HHNCKe y paTywmM oarYsBapajsy ddeeazssmmpopmama Bpwasa
BanuvmjgauyumHyemepms gy a Hapjg NoKadHUM BpepgHocTuMma.
ycneuwHO JSFusvpnunee MeHT alULKWj a Npen¥ksow nka wywetep 10
rpewke oOHa C e FagegGor@iextyH corTkaBHpeg Max Cce npenasmn
3ajfy»eH Vi pyXahHher el rcoes OR[AW PTABABIRO CAPaHULUe
KOPMUCHMK uMMao MOryhHocT pga NOHOBW YHOC
.o EtedtcOf j o toj H (zs igimdte ngtiehvploB®Ha Kk oH npoBepa Aa
BpepHoOCTUW BanupgHe, MpoJ a3 UB PCUEM KNPPOoO3M e HHERE B K @
CBOjCBB&O3RBHCY nNoBe3aHe Cca KOMMNOHEHTOM,
.1 BLde  Of ddd & HBrvple gpplicatioh— Y 0B 0 | da3un wmus3Bpwasaj
ayrmMetTa uMAuMW NWHKa Koje Hajuyewhe cappxe ©6wu3s
Koje ce npocnehyjy HaBWHRAPLELOHWAKRAWK O O6KM ce n
Ll el O0° ts ¥ @ BRetlEer@esponye-NMoc neabaxas BOTHOT LNKADINY
3 ax TKeopgaM pa O [ raoHBeo pc eopAB ecpTap M -ME eopPpey Ny Yy . ra B

Complete | E‘*""“’”“I
lete
omple
Faces
Request _ | Restore Apply Process Process Process
View Requasts Evenls Validations Events
R Id
R‘“-EF"“SE Cnm lete eipirh

Complete
[ v

‘ Iﬁmar I.‘ I‘llnwhe Pmmssl‘_lu =

e odel
Faces Events ﬁpphmﬁnﬂ Evenls Values
Response

Conversion Errors/

Render Response Validationf
Conversion Ermors/ —=
Render Responsea
Cnuka 2: Pasze RAaxXTEHB@r uUWUKNIYyCa




213Moaen KOMNOHEHTW KOPUCHUYKOTI UHTepdpej ca

JSFKOMNOHEeHTEe KOPUCHUMUYUYKOT UHTepdgejca CY KOHEC
AenoBUW Kopga oA KojuxlSHhoeanomaauapmeH YN OBSB®ER AP X
JSFcagpxXxaHu cy:

UlComponentk naca 3a cneuumdpuKkaymjy cTawa WU NoOHal
Rendering-mMmogen Koju pgedpPuHuMwe npuKkasmBamwe KOoOMNO
Eventlistenerssmogen Koju pgedPuHmnmwe pykoBawe pJgoraha
Conversion— M0 4 e 1 Kojun pedpunHMwEe KakKoO Ce KOHBep
KOMMNOHEHTY

5. Validation — mo g e n KOoj u Ae PUHNLWe Kako ce 3manunpgar-
KOMMNOHEHTY

el A

Mpunkas KOMNOHEHTEe Aed@UHUNLILE OBO MP EIPME TS @ WM a0
j e noeawamnoHeHTe pedpumnHmcatum jepnHOM, a pas3Bwu
AeduHMWe pgpyradymjum npumKkas KOMMNOHEHTEe UCTOM WUnN

O6jerventM ae HTNPUKY ] € KOMNOHEHTY KOja e unsa:
nogpaTtTke MW O camMomM pgorahajy. HeonxopagHwongee ga
Listenerm perumcTtpoBaTn je KaOBocCjng uwukesgaw ca Halradg
ynoTtT mpepea dlpa maT p a Observérepatterhk oj 1 j e MHadve BeoMa

nporpamMcKklam j e3 nKY

AyTomMaTcKa KOHBep3Wja nopataka wussBpuwunmhe ce
nogpXaH o0 CTpaHe KOMNOHEeHTEe ca KOoOjomM je noB
h:selectBooleanCheckboxo B e 3 aHa ca ¢ B ¢ayadanggBoaleans @ M@0 H @HITAN H U
nogauun he ayTtTomaTcKwun 06S8tringy Beoteans g p T OOpkaBmdPFan 3 T U T
MoHekapg NnocTOjuKn nNnoTpebBa 3a KOHBep3Iunujomuntiwena n
CTaHpapjgaH 3a Ty KOMNOHeEeHTY, Tapjga |Ha Hnrepwowmeyph,e
YKONUKO je noTtTpebHa KOHBep3utrmgynlavg@bGja@@a TK Omn
o6pHYJBFOPOMOT yhasBa perMcrTpomB@Hbee,pCragnEn gy @ H NHXe 0 N X
MMNNeMe HTHUT pegp@hmvgrter Mpnmep:

<h:inputTextid="examplelnput
<f:converterconverterlg&"exampleConvertér>
</h:inputText

JSFnoceagyje u MoryhHocTtT Banupgauumj e nopgartacka
KoOpucHMKaAa cucrtema. MocTOj M CKyn cTaHgalp@HWMKX U
BanimpaTtTopa MWUHMUMaAATHEe WU MakKcumManHe [JO03BOJ/beHe B
OneT, mpmOK MH BreopimTégepa@acPmHmMcaTmnM MU CONCHBEeRpUBIERDPWNAA
] e TeKCcTyanHwu YHOC .o@ldorapsaapyhewme HjgoppMaaTTa WU H T
Validator.




Mpunmep:

<h:inputTextid="examplelnput
<f:validatorvalidatorld="exampleValidatdy>
</h:inputText

214bnonndSFeremMeHarTa

YHY T0KpPB WPFA, e pyuHMCcaHe cy pABe OwdOmwaBkGom e e Mme
ca OCHISEEHIEMEeHTNMA, YU] W j € UMEHCKUW NnpocTOp Ae

xmins:E="http://java.sun.com/jsf/core"

Opyra 6unénumdHiMlea ema gipedpn migEHKMLYU M j 1 j e mmeHc
npocTtTop:

xmlns:h="http://java.sun.com/jsf/html"

2. 1. 5. bejcneTwn

Bnoénudacelatspne pa3Buj edSFamAaAK©Oalhwj & aee xoavHour syahm o

wa 6 n o H aemplaimyrr.j . MexaHu3amM 6o0s/ber U edukacHUjer
Kopa pas3fjgBaj acbepMatiaMgLea@aOBe KOj WU Cce MOTYy WUCKO
OKBUPY uncCTeToanvoinkya U Ten., He nNEepaANMEe R e 3 d@aPROMEE K O

YK/BYYNTUN Ha WMBHWT|] yOHMRaHWMIXK NpegHoOoCTM oBe O6mM6bANI
cneuunpumKkaumjy poHocehmewvmarnywamagrakpppwhemaHga
cneyunpnkauyumj e. MMeHCKHXW npocToOp OBe O6OMONMOTEKE

xmins:uF"http://java.sun.com/jsf/facelets”

2.1.6AJAX

AJAX (Asynchronous JavaScript and XML & e X H 0 njoa MiJaaasScriptk o j a
oMor yhapBlaimekealmj amMma fga was/by W npumMajy nopgarTke
TPEHYTHOTI npukKkas3a W NOHawWwWawa CcTpaHuUue.

JSFcneuunmdpukaymnj a cappxu nAJAX (DP M E B W P H an/oHL0PCLUIK
Haj Buwe 'y AOMeHY N apcuvpjaaHaVHUGRIT M W B B P WaABEdIB& aT a
KOMYyHUKaAaLUNj e.




Mpunmep:

<h:commandButtoaction="#{availabilitiesController.addTeacherAvailability()}"
valuee"#{msg['element.save}styleClass"btn">
<f:ajaxevent"click" execute"@form" render"result'/>
</h:commandButton

Eneméaar omor yhasAJAXgday HE@MoHanHocT YyB®Qe y
KoMNOHHaH ToR a | Ha AJAX3 )T | oe y4yuTaBa KoMNOaerTa
MOHOBO, Beh camo oOoHO wWToOo HaMm | eOBHOe OMOXCOTAMHMOE NMIoA
nomoh aT TenderGryatTka0O WT O MYy Kao BpepgHOCT HaBOAMWMO
cTpaHunuye, MNW €eNneMeHakroa ep ar3paestog enHiymxo /B3Da PyaH3emMTMa, H
ce wns3rnepg M nNoOHawawe OSSLaTog Eédkey CT PABMUYE , CaAMM
AT punéxgeute a g pXun jrevocargyem Twm Pk aTtTopa KOMNOHEHTMU KO
yAJAX3axTeB. Y O0OBOM nNpumepy Kopwu@ioekwa jjae ospasyad®
na he c¢cBW enemMeHTNW ca GopmMe Yy KOj 0] ce Hanaswu
npefpedPuUuHMCaHNX BPpe@ald@this@nonga oa ROjN& C§:KMAaoOy KOCf
BpegHOCT Vremlaryneegmakumm cucrtemMmma oBa MoryhHocT
PYyHKLULMOHANHOCT ®U O6pP3MHY annuKkauuj e.

2173 pHa nopg pBadkiegbdap HT .

JSFannumkauyuunmja ynapyje cBakKy cCcTpaHwuuyy 'y anj

nopap wk eBadkiegHbeah . 3pHO precagimBkoeB aH Javajk@raopPekK® | a
M3BpwWaBa WagedeapBapyaTpwnobycTye mMp MIRPTYOXIEEH & OC Bea K O |
Koja Cce KopucTtTwu Ha cTpaHuuymun. Capgp»waj a HLaovno T

KOMMNOHEHTE M JBVP €caH OHuENHYO.

MeTofage KOjeHTHPpPawmernjyemepHumMma nNOoOAPWKE MOTY
bPyHKUM] e Be3aHe 3a KOMNOHEeHTYy Kao WwWTo CcYVy: B
Aorahaja Koje M3asmBa KOMNOHEeHTAa, KOHBep3ujy

AT puvalyen e PpM HM C aHH AT K OTMOIBDE 3 Y] € BPEAHOCT KOMT
3 pHa. AndngrnooysTe 3 yj e C a BETKaAH L, GN HKAO MO IE HT € .

Ja 6n ce 3pHO NOoOApPWKE O3 HWMCHMP®/[ K@AeKJUaHUEB 0|, €
aoaaTtun a@MamagagBepmya k OH KoOj e j e Moryhe HaBecTwun n
KacHW] € KOoOpUCTUTKU KOMMNOHEHTAaAa 3a nNoBe3unBamwe.
6unhe ynoTtTpebr/beHO WnUMe Knaace. Oncer 3pHa nopagpw
HapegoHWX aHOTauwuj a:

1. G L @Réxyest&ropgd-3 pHO he mnocToOojaTtTumu wUCTO
HTEP3axTeB M OATOBOPp. OHOTHTTPB @y 'KBa K
pa ce un 3 pHKETTMO oroocBTOOP] MM HCMBUEW POAOHK M pPp € T X O )

ecTaHe®e. dak ne, npwnicClek HMD BGAB aNKHOCTT a3HalXaT €3




oncer HWje oaroBapajyhm yKoOonNmkKko |je noTpe
cTpaHunuya.

2. [tMmMic  @WdnySeo@ed-3 pHOo he nocTojaTwnu cBe [AO0K
nornep y npeTpaxumBayy. MHcTaHyupHlITPce oHO
3axTeB MU nNocCcTOjW CBe A[OK KOPUCHWUK He n0p
ogroBapa annunkKkauAMpXama Koje KopucrTe

3. [ fMmic @bdysionJcopget3 pHO nNnogpwke nocToOHTWP cBe 4
cecunj a. Kpeunpa ce oHOTr THIEP8YTXKI® BK &Hg UC &€ €l
3pHa U nocHTOHRcre cugea MoK nNnocTaHe HeBanNnwWpagHa.
KOpucTMU 3a 4YyyBakwe nopgataka O nNpuj aB/beHOM

HajnpocTtTmnjmn mMetTopn 3a npahemwe cecuja je KCc
j @SESSIONID[IpM IMKOM CBakKOoOTl 3aXxT Te@BalHKoiunT eko/aa 4l
JSESSIONID nma TakKo cCcep@ey Nn@Y HOUN BHMK OTUK O | ¢
KNWNWj eHT MUCK/bYyuYyMo nopgpwky 3a KonaWRhhe nopga
4. [f M ¢ Of dd@Appligafiongcoped— 3 pHO NoOCTOjMU cCcBe [OK
annunmkKkauuj a. KpeHpIR3 @aeT&m l&a mMOCP®MUN CBEe A0
He YKJTOHW ca cepBepa.

218AHOT@XWMBOTHOTI UWKANyCca 3pHa

Kopnwhewem opagrosapajyhmx aHoTauyuumja wmoryhe
M3IBpLWMMTaX Ol Kpeupawy 3pHaAa WMUAW Ha Kpajy oncer a

1. AHO T a @Popt@ostructH aj yewhe ce KopucTwnm Kapga | e
nogatTke M3 6as3e MW NpunNnpeMmTunm UX 3a Npukas

2. AHOT a@mrgDestroyhne HaBecCcTW MeTOAY p[Aa Ce U3IBpWMK
M3 oncera. OBakBe MeTOhg€e CY KOpPpUCHEe yKONIwu
Ha K¥YmBOQTHOTI LmKREyicCa 3 pHa

219HaBur aynj a

HasurauSFpanyk agpjeimeHa je CcKynomMm npaBuna K
cTpaHunuyy he KopWUCHUK O6MTKM ynyheH HaKOH KAOuKa

HajnpocTtwnj a HaBuUTlauunj a j e caapwuneactioma HaBMUT
AednHMCaHOrN Ha KOMMNOHEHTMW HaBO/LWE CKO MMEH LK Y abtHu
npocnefheHa HakKOH unM3a3BaHe oparoBapajyhe akuywnj e

<h:commandButtowvalue="Stranica 2 actior="stranica2 />




HaBsBurauyumja Takohe MoxXxe O6MTMU U [AMHaAMMUUYKa. F
oaroBapaj yhux wunsprpycdaspwan vpaymhweyyee CcTpaHUL:E

<h:commandButtonvalue="Navigacijd' actior="#{bean.navigacija} />

Knmkom Ha Ayr Me no3WuBa yc e BoOOBVERIFHE | gyh Bp me a «
nMe CcTpaHuUuye:

public String navigacija() {
if (uslov) {
return "stranical}
} elsef
return "stranica2;
}

2.2RichFaces

RichFacesi e papgpHW OKBUWUpP OTBOpPEeHOT Kopga 4uja |
ckyna KOMNOHEeHmWDIApP WKAGAXP a K B aSh: dakne, mMoryhe |
annunkKkauunj e WKWIAKeéesxopmpepdaadcript akohe omoryhasa
MaHuUnNnynauncawe MU3ITN1e[OM KOMNOHEHTMK UmH oasrakiny keaHu n.j e
WTO Ce MOoOXe nocmMaT(Gb8aHia BHIT OKPMUKMMEBe, O YeMmMy
KacHWj e

€
€

2210cHOBA@ApPAKTEPUCTUKE

RichFaceg e wns3 npapeMpst kKojunm je HacTao JSFa uyWu/be w
AIA XDy HKULMOHANHOCTMK 1 JSFe O RO HermTaMsao BRGX Ccy p-
no3nmBuMMa ayTomarT gk, dawdseript ymhaopTapieeores o Aj@xddjst

pa3BuRiechbacesienj a j e ocCHOBHa cBpXxa 6wnnoakeKdRRaULN p e e
MehyTumM, cCcyuwTumuHcka pAeMpfamar ybap ad A TUEEe/ ) @ja

cTpaHMunM, a He caMO 3a NnNoj epqvoKasaRphFace® MNOHEHTE
Mpuwmep:

<adj.commandButtonalue="#{msg.cancel}"
onclick="#{rich:component('deleteDepartmentConfirmation’)}.hide(); return false;

Y npetrTxoagHOM npumMepy Kopjudifeme J e Aongackéy D&m® |
AednHmcaHo pga ce KO MN O HeleteDepartmeatConfreationm tpaa @ TO @ O
cTpaHunuye.




Y6p30 cCcy ogboac N@KIEBMpnao g OK pBosse @OMe@eaHWmEReNn C
j eanHOKBHRE3 B aHRickFaceso MKk Nn oOHeHTEe KOj eoEBUpPpoOUCc
Ajaxdjsf3 a g pxane cad M@PSEapmxaH Ny a ma .

Benunka nopkepoRjmdeatesy O gHOCY Ha pfpyre cnMmyHe Ol
NOTNYHOCTWNW KHBOeTPHEpUORBKIgHRac JOoOK ApYyrum OKBUPU OMO
npumcTtTyn 3pHNREFatesHy @WK en, nNnpucTyn OCNYyLWKNBAYMUME
KOHBepTOpe W BanumpaTtTope Ha CcCepBepcCckKO] CTpaHw

JegHocTaBHa npoNskimabiltgrkpmeimeaagd/eaHreaxBsapano)]
RichFacesk o j e ynpowhaBa pAguM3aj HUpPpawgMXHBWYM&CHARAGRPEOY
pedmnHMcawemM BeNUKOCSShApowYy mewTilem& HatagagH CKWUH 4
6oja MU HMU3 [APYTruMX nNapameTapa KOjW Cce NpUMEY]
ce um3beraBa NOHaB/bake oaApeheHUX JneafpHaovue TrappoaM eCHAO
CKMHA ULEeNoOKYNHO ce Mewa KomMnneTaH wnu3rnepn cBMU

CKkMHOBMU Cce pfedunHMHIY] YA awve i w paymno

<contextparan»
<paramnameorg.richfaces.ski/paramname
<paramvalue>plain</paramvalue>
</contextparan»

Trenutno aktivni semestar:
2016/2017 - 2. semestar - period: 15.02.2017 - 15.06.2017

Semastar 2 Status  Aktivacija/Deaktivacija

x

Z016/2017 - 2. semestar - period: 15.02.2017 - 15.08.2017 | aktivan | Aktivacija Deaktivacija

Dodavanje novog semestra

Ekolska godina:
Pocetak semestra:
Kraj semestra:
Tip semestra:
Zimski
Sacuvaj
Cnnka 3: Mpumep uM3TrnNnepgawineTpaHunye ynoTp



¥ Semestar

Trenutno aktivni semestar:
201672017 - 2. semestar - period: 15.02.2017 - 15.06.2017

Semestar & Status Aktivacija/'Deaktivacija

20162017 - 2. semestar - period: 15.02.2017 - 15.06.2017  akivan @ Aktivacija Deaktivacija

Deodavanje novog semestra

Skolska godina:
Pocetak semestra:
Kraj semestra:
Tip semestra:
Zimski [
Sacuvaj
Cnuka 4: Mpunumep wusrnepgaruvbyTpaHnmye ynotTp

RichFacesiy am nucTty npepgpedunHmMcaHmx CKMUHOBA KOJj v
04 Hwuwine culgy; blueSkydeepMaring .HapaBHO wMoryhe je MewaTun o
CKMHOBAaAa Kao WU KpeumpaTum HoBe KOj eMETARINRsknsn x oagHO

Y H y ToakpB WRfldacesy e pnu HimccyaHpese OMONMNOTOBKHKENKOMEBIOHAE
Core Aaxk 0j a cafgpXKWU CKyn KABMPYHEKHMIOHROHOCYHOOE 3
JavaScripk o p@n @ nundhkeokiaa HYy AWM UYMTaB HMU3 KOMMOOHEHTMU |
Tabene, KaneHpape, pa3nNuMmunTte nNaHene, MeHU|je U

2220CHOBHE KOMMNOOHEHTE

rich:panel

OBa KOMNOHEeHTa Kpeunmpdnuvk/aadHmna CEPBHWMLMO0 K@ a
6GnMno KOjy APYTY KOMNOHEHTY, VYKmbyuYyyjyhum wnu pgpyr
j e onuvoeaoo.

<rich:panelheadex"Unos i izmena terminafendered"#{user.type eq 2}"
styleClass"panel panelprimary” headerClass'panetheading”
bodyClass"panelbody™



Panel with default Look-n-feel

RichFaces is a component library for JSF and an advanced framework for easily

integrating AJAX capabilities into business applications.
100+ AJAX enabled components in two libraries RIChFaces
adj: page cenftric AJAX conirols

-
-
« rich: self contained, ready to use components

» Whole set of JSF benefits while working with AJAX

« Skinnability mechanism

« Component Development Kit (CDK)

« Dynamic resources handling

« Testing faciliies for components, actions, listeners, and pages
« Broad cross-browser support

« Large and active community

Cnunka Koo mn PanelcHar a3 ar naB /be M

O6) awwerwa aTpumbyTa KOMMNOHEHTE:

1 heade—rTekcT KOjunu he 6MTKM NpumukKkasaH Yy 3ar nasby
1 rendered-o0 B aj aoruypemkbyyjte 6 M H aKpOHpyu CBTPWE ACHEO C3Ta, A € U H U (
ycnosa nopg Kojum he KoOMNOHeHTa 6uMTWMW npukas
styleClasssm MESSkx nace Koja he 6uMTKU NpPpUMEeHeHa Ha K
headerClassm véSX nace Koja he 6uMTU nNpumMerweHa CcamMc
1 bodyClassu MESSx nace kKoja he 6MTWMN NpuUuMemwmeHa camMo

= =

rich:collapsiblePanel

OBa KOMNOHEeHTa Yy NOTNYHOCTMW j e aHanorHa np
naHen MOCHKey NO/METHN M NN pawMpeH. YKONUKO |j e CKYIN/be
Kapga | e vppunuucpee HK oBMnneTaH naHen”n.

<rich:collapsiblePandieadex" | z|1 i st avanj e | asova"
switchType="client" styleClass"panel panelprimary" headerClass'panetheading”
bodyClass"panelbody™

Kao wto ce woxeygenmemmh oarosapaj yhux atp
Moryhe | e CSkamacpenkwj e he ce oagHOCUMTKU 3acebBHO H
OAHOCHO Teno nNnaHena.



¥ Overview

RichFaces is a component library for JSF and an advanced framework for easily

integrating AJAX capabilities into business applications.
100+ AJAX enabled components in two libraries RIChFaces
adj: page cenfric AJAX controls

rich: self contained, ready to use components

Whole set of JSF benefits while working with AJAX
Skinnability mechanism

Component Development Kit (CDK)

Dynamic resources handling

Testing facilities for components, actions, listeners, and pages
Broad cross-browser support

Large and active community

Cnwun kKo @n o HGollapsialePanel

rich:dataTable

OBa KOMMNOHEHTa KOpWIT@E WK ac3e M30a aTcanonepMagpeHy N y C
Konekuunjum nopgartaka Y CBRKY TN @fp WNKegK.elcvd Tema M8 p K| VY
Ha opapeheHe KonoHe y Tabenun. KoMNbpHeGHAmMmapopahby
nopgartacka, a Takohe nopgpakaw@ mMas edian Kme PYPHY Wwea T
Hag Tabenow.

<rich:dataTablad="subjectLessonsLisvar="lessori rows="10"
value="#{lessonsController.subjectLessons}ist
iterationStatusVa'it" styleClass"table tablebordered>
<rich:columre
<f:facetname="headel'>
Ime predmeta
</f.facet
<h:outputTexivalue="#{lesson.subject.narfieg’>
</rich:columr»
</rich:dataTable

O6) awwerwa aTpubyTa KOMNOHEHTE:

I var—n p o me HEMMBGAh YC €K Oyj €T O K YK pVOT3€e pKaouyyEKELMY nya 0 6] e k
Yynjm ce nojgauwnm npepcTas/bajny 0y eT MEHWMTEHOBN Bpee |
060j ekKTy n"® KenermMmpea JofaTHO fedUHUCawe ¢

T rows—6p o | pepoBa y Tabenunm Koju he O6MTUKM NPUKa
AedpnHmcédpPoOoj a, nopgaumnm he O6MTMUW nopes/beHUM Ha C

i iterationStatusVar-n pomMe H /b BCae Kyo JTOOMK Y U T epauunje npucrt
o6jekTa Yy TpeHYTHOM pepay Tabene.

f value—Kkonekuyunj ak ogmj exeaTAp e 4 C T aaB /kag ayk ny otga 6aetnpav
HaBoaun ckoB@awabea oprosapaj yhmum 3ar naB/be M.



State Flag Sort by Capital Name Sort by State Name | Sort by Time Zone

>< Montgomery Alabama GMT-6
- Juneau Alaska GMT-8
W Phoenix Arizona GMT-7
Little Rock Arkansas GMT-6
.i Sacramento California GMT-8
= Denver Colorado GMT-T
E Hartford Connecticut GMT-5
E Dower Delaware GMT-5
M Tallahassee Florida GMT-5
= Atlanta Georgia GMT-5
sy

i Henolulu Hawaii GMT-10
n Boise Idaho GMT-8

1 2 3 4 5 » E pE

Cnunkhkown o HDataTalde

rich:pickList

OBa KOMMNOHeHTa oOMOryhasBa BuUuWeCTPYKW oJaburg
MoryhHocT YyKnawawa efiemeHaTa w®nW3 opgabpaHe nwuc
TakohekomwmnBoaH e HT a omMmor yhasa npepagcTasn/bame 06) e
omMmoryhaBa pgeTa/bHU|]j U nNpuKkas KOPUCHUKY.

<rich:pickList value="#{ lessonsController.selectedRodths
var="room" listHeight="200pX convertex"#{roomConvertef' required"true">
<f:selectltemsalue="#{ lessonsController.listAllRoom${() />
<rich:columre
<f:facetname="header*>Naziv sale/f:facet>
#{room.name}
</rich:columrp
<[rich:pickList>

3a 0OBY KOMMNOHEHTY HeONXO[HO je pa y 3pHY n
ob6bjekaTtTa. hdlpppegxoja@aB/baTun CcBe 0060j eKkTe, O HOCHC
Konekuunja ob6bjekatTa Tpeba pga 6yape nNpaxH& T pPpaHE H
KoOpncHwWmIBKapBe NMCTEe Yy KOMMOOHEHTMWN.

JSFK 0 mn o H:eelectltamg, e pu H M We BReICETMWEe HaTa KOoj U he 6uKT
Yy KOMMNOOHEHTMU.



Pick list with ealumns

Flag MName State Flag MName State

x Montgomery  Alabama
- Juneau Alaska = Add all |

w Fhioenix Arizona |
@ Litile Rock Arkansas |
MM Saeramento  California

— & Remove i |

= Denver Colorado
,ﬂ. Hartford Connecticut

[ ——

Cnunukhko 8n o HPxkiLista

2.3EJB (Enterprise Java Beans)

CneuvnvdcdounkEldBnefdaHnwe MoLgen CepBae PPCaK3NBXO j K OAMITSIOMHKE:
KOje ummMajy BULWEe T/A0 jaHM TPMOW M kBypmeyc o1@jj eilaT lapx .M T e
j € K AcMejpeBHETp apXxXxuMTekKTypa rage cy npeseHTayuwuja, 0
M3aBOjeHNn Yy 3adlecAprnvoyggapaemenmad®) exkTunm cy o06j exkT
Ha pa3NUMUYNTMUM ajpecHUM Npoco®@aM Mjae JHOK BpMPYYy pa|

BMUIWE pauvyHapa Yy pamphgpooep Mmpexumuyuyuumpajy.

2310CHOBHW KOHULENTW TexHoOoNOrumje agunctTpubympaHmx

KoHuenmoymmaaApx o6jexkaTa nonasun o[ wunpgeje pa

ca CBOj MMamemdyamatan MoOXe NOCTOjaTuUu Ha jegHOM
OAHOCHO O06j) ekTwn, KoOjwn ce wmnm3Bpwasajy Ha ApYyrunw
TOr o6jekTta 3Hauum MoryhHoOoCT nNno3uMuBawa MeTOda Wu
KopumcHuyun ceprBaep(Ckouwj eoHorjne)lk 6umM Tpebano pga
npuncrt.ynéapygus MeToOoOAae cepBepcCcKOT ob6bjekTa nopgpa
payyHapy Ha KomMe ce o6jexaT Hanaswu. To y cTBaA
Ha BMUWe padvyyHapa, VKHOVMMLEW jj @881 HNOO KH0a&e HO/Hr Q NpMamia Huva H a
Kojunuma ce Hanase cepBepcKkKU 06jeKTWUW KOje OH KO




OB
Knnij e
annwuek
OCHOB
cepsBe

nporop

232 me

Cn
o Be
Java

Cn

nedunH
cacrToO

pasnasB

akBa KOMyHMKauuWja ce MOXe nNnocmatTpaTu Ka

HTCKMW o06jekaT e h[eO0o KNW]j eHTCK eB eapncrkuek a L v
auunj e. CepBepcka annumkauyuumja ce 4YyecTO Ha
Ha (@MpyHKUKM]ja p[Ja o0b6be3begn MpexHe WU [Apyre

pckunux o6jexkarta.

Cnunka KlNnjeHtTckmn mn cepBepckunm objekatTwnm y o

KNMWjeHTCKMN U cepBepcKuM o0b6jekaT cacTaBHMU
amMa je pga ce mMm3Bpwasa Ha BUWe pauvyyHapa Yy

0 e “ht* d4e oh EgBt T
euun pnkEBjuern jIlpowTa KPO3 HeKONTUMWKO Bep3nja: 1
p3nja popaBana HoBe MOryhHocTtunm. OBa TeXH:(

eyundpn EBHIE] dbaBNW CcCe KNW]jeHTCKOM c1EMBaHOM,
nwe OKpPpyXewe Yy KoMe ElBxkowmapazeTa. POBEQ U DG
j BEJBceppegEIBK OMHT € ) Hep a. dyHKUM] e cepBepa u
Oj eHe.



EJB KOMNOHEHTa

EJB KOMNOHEHTa

Cnuka MOhyocmHEIBC epBepa, KOHTejHepa W KOMI

3ap&dBr oHTej Hepa cy pa ob6es3zbepgn:

Mopaopwky TpaHcakKkumnj ama

CurypHocHe MexaHWU3Me

YnpaB/bathe XWMBOTHUM LWUKNYCOM U pecypcuma
MpucTtyn ca ypas/beHUX KNuWjeHaTa

MoApPWKY KOHKYPEHTHWMUM 3axTeBUMA

= =4 =4 A A

AyTBJBKk OMNOHEeHTe He MoOpa Yy noTnyHocTEUB nNno3Ha
cepBepa w”n KoBIBeeqg Hegmu KCBjUM Cce agpxe cneuunmdpukanuy
HanuncBlBMmoemMnNnoHEeHT aMa .

233BpcBEIBK OMNOHEHTMU

EJBKoMnNnoOHeHTe Ccy nopges/beHe Yy HeKONMWKO T pyna,
peuyun:

1T 3pHa c e cSaspia BéapsH r .
o 3pHa ceeaypBaj ko StaelesSegsiorBeans
0o 3pHa ceeprj ayBaj g StatefdSessiorfeany r .
1T 3pHa eHTVENtRYyBeans( eH T .
o0 Bearrmanaged persistence
o Containermanaged persistence
1 EHT KT e TEntitig9e H T .
1 Messageariven beans




1 tdzO MK MNOHEeHTe KOje ce wmn3Bpwasajy 3a n
XNBOTHM BeK OBUX KOMK@BOWNHARMW BeRBawNpegenBTa KOj
KNnunj eHT ynyTu 3axTeB 3EIBcepmelpe HhoeM KKpoeminpoaHTENH T HOQ\
KOMMeHTe W [CoaaMedTUTOIM jIeNUN] EHTY . OCHOBHAa HaMeH
ynpaB/bake nojgauyuumma.

KoOMNOHEeHTe C3ypm/pe /Beelcen jHea ABe rpyne:

T KoMnoHeHTe KOje 4YyyBajy cBOje cTawe unus3mMehy
KopndMowkemo uMX nocmMaTpaTum Kao 06O6jekTe KOjJ
BpepHOCT 4yyBa M3IMehy BUWEeCTPYKMUX No3uMBa H

T KomMmnoHeHTE K Oyj ec BHOg§ B 3 meThaywhe B M We C T.p y ® 81 & no
KoMnNnoHeHTe oMOoOryhasajy no3nmBamwe HLUXOBUX M
He yTMye Ha CcCTawke KOMMNOHEeHTe, NO3MUBWU CYy N

Ja compge pnHmMcanm HeKY KOMMNOHEHTY KaoO KOMMNOHE
He, AOBOJ/BHO je ucnpepg pgedpun@Atatehulp 8 @Htatelesse HaBecCT

1tedzO@ Jj dzEdlgpx@Bajy MCTOBPEN@ORIME N BUCERY NK 10 j
HamvMewewnnpe cBera 3a npepcrtpaBfawe an cCya aHaakMae. h ¢
mmMnnemMmeHTaunmjy mmMofgena nojgaTtTaka annaukKkauwnj e. Ku
XMWBOTHW BEeK nNojaTtakKka KOje npecTtaBJ/bajy.

3pHa egEBVEeTI@ Yy [ABe noagBpCTe Yy 3aBUCHOCTM
Tpaj HOCT:

1 Beanmanaged persistencek o M 0OaH e¢iamMa MM aeMeHTMUpa on
o6be3behyjy TpajHO uYWuyBakwe nopgaTtTaka KOoj e
1 Containermanaged persistenceonepauunj e Koj e o06e36ehyjy
KOje KOoOMNOHeHTa a C aEBrKOH Ter NHieepm e HKT Mjpla  C al
BUXOBOM UMHMUMPpaAawy Yy oagrosapajyhmm TpeHy

C 063 UMpPOM 3HPAH & CCOEOCUHjea ,U M3PPEHNa0 pPeyHKTanm TjeeT aga K N u j
OMYHUWUMpPpaAa3SYHAMEMO) CE@nee nMNnieMeHTUnpajy notvpeobl
Oj UMa W] ojnepreg c TaB/be HN CcypovoAMaBapR@y&mMaMa norT
pajHOI 4Y4yBaka CBOlI CTakwa KopucTte 6as3y nopgarta

- X X

Joeep®*EIB2el oBe KOMNOHEeHTe CcCy Owune jepunmnHe Ko
Bep3xkdB3e 0O nocToje 360m@A KaOAPHT MMM MHPOC PlAa MU Ma .

o

[ &zZsd IscilsgdMmewbheHN 3a yYuyBawe3pBagaearamBEBA®ON NB &
MM je Be3aH 3a XMWBOTHW BeK nNogaTaka Koje npeagj

OBe KomMnoHeHTe np IO (Pair Bk Hava @bjedtokGaj oe K Tan
pMMapHUWHaki/waY ,0B Ol @Gapm@mupawa gedhmHmMmwe y3 nomMoh
OMNOHEHTEe HUCY BUA/BMBE "cnos/ba” JTPHAa MOKEU UM C

< 3



Messageadriven beansS s d3f sdg ezsjy j vy R ap yMA @away Message
Service) TauyHuU]j e 3apykeoeépagys3aBapBpeMNnopyKka KOoj
Kopnmcrte ce 3a aCUHXPOHY K&GMyvbpmRaHRHYyen3Imahwywecx
MHT epdejc KOoj u Kopucrte KNWNj eHT MU n npeagcrTas.|
CTaHOBUMWWTa pa3BOja. MoTgamMoo | odVespagme @ aagien parT |
nosBaHa OfJ cTapHe KOHTejHepa Kapgpa je noTpeobHO

Cnnka ApgxnitEdBcwmypa ma

234CT py KEIBKpeAM N OH EH T €

MncabBdBk oMNOHEeHTe obyxBaTa jfgeduHucawe cnepgeh

1 Beanrk namatnnemeHTUupa oarosapaj yhy KOMNOHEHTY
nHT e p SoesgionBean n EntityBean

1T HomenHTepgldycepdhej c kKoOoju pedpunHunwe wmeTO[Ee 3
npoHanaxXewe KOMMNOHEHTEe Yy CBOM KOHTEej Hepy.
T Remota HT e pdedjT® prhpejj £k Ae PUHMNIWE MeToAe Koje cy
T NokanHu uv-HAePpupeyjwe wmMeTOAE KOje CY AOCTYnNHE
OAHOCHO K/JIWjeHTuUWMa Yy MUCTO] BUPTY e /EABO | Ma LW
KOHTE)] Hepa

T Nokamomen HT e plejpm HM We MeeTopjeewhE3,a YK Nawarwe N N |
KOMNOHEeHTe Yy CBOM KOHTej Hepy, aniun oBe MeTO)]/
McCTOlNI KOHTejHepa rge je M camMa KOMMNOHEHTa.

LJak ne, KNMWj eHT KOMYHMUUMPaAa Cca Kloomenoem@ei TOM WU
MHTepogej capaj Mo EYBKkeOMyI® HEeHTaAa no3usBa APpyry, (o
KNMWj eHT Te KOMNOHEeHTe, NpoHanasun je U KoOopwuUucrT




Nokanwemotem HTepdgej cn He MOpajy nocepoBatTun nu
KOMYHMUKaumMja ca NOKaJTCHEN Mp ak3/NMjKeoHBTaurma ONLO X0 M)
ygoa/beHUM KNUWj eHTUumMma.

Unmws akTtTyenHe 3.0 cneuywuduk auBIBKeo MNeo HNeoH Tena H OCCE
nojepHOCTaB/betbe NOCTUTHYTO je pedunHUEIBwmeM H
3.0 cepBepu MOpajy y NnOTNYHOCTMW nopgpxaBsaTu p

3pHa cgcmnpeegHDT T@/BeyeeHlAe Ha4YUHE:

T Huj e notTpeo6uwemote mnitoma nHTepdej ce. OB O 3
nojepgHoOoCTaBI/by | € pasBoO] KOMMNOOHEHTMU, Me R
KnunjuemaT 1 pgas/be Tpeba onumcaTtTum y 3acebBHOM
nor uk eBusinessiinterfages a kKora He BaXe HeKW noceb
Javan HTep dej c mmorxe Yy TN NOCNOBHE N1O0T UK E.

T Hnje noTpebBHO MMNNEMEHT UPRAHMNGE TREPUIKL]J] & |
MHTepakKkuujy ca KOHTEe] HepoM W HITyerTpedve | 1@ M (
SessionBeak 0 j ¥ No3MBa KOHTejHep Yy oarosapaj’
NMO3MWBMUW HUCHHMIYNTMETORE® CY Ce CcBakako MOPp
Cy nponumcaHe untbmepdh«jogam.meGaoga Yy Knacwu
obpapy KOHTEejHepoOBMUX NO3UBaA.

T Kopumuwheme aHOTabBJBjKkao.HT HjaBei@K e O HaMeHMU
enemMeHaTta KnaceElB3BdppHOpegemMpamaly ce NOoOM
aHoTauwuj a.

3pHa ewHmMwgwexaBeshay nNpEgaMeioyBOM cneuynmpunkaumj on
AedPunHmMcaH je NOTNYHO HOBM nNporpamMcKkun mMopgen 3 a
CBOje cTawe MOry TpajHO cauvuyBaTwn y IBARawa nopgart
Persistence APl)o Mmor y h a B aPOJdOnoctajiesk a KYOj Re 1M K O | Mepu npe
Y HK LN O H3apIHHa0 Ca W BU TNeoTjae f HOCTaB/beH pas3BOj . OB aj
yobunuuaj emaunaeslewe POoovpekaT @apvpygnagwbBHaMa YKoj e
HauyuH CKI/MapgwnuTt ebtaa3 1o 6 oexKaatTaak a .

Mpunmvmex:onmnkKko Javmamacy ca oapeheHunwm CKynow Me
KopucHuMuymma cumcrtemMa, Kao WTO Cy: MNpoHanaxemwe
No3MWHKe, JopaBawe HOBOI KOPUCHWMUKA UNUNU axypupal
Kao 3pHeonxomwH® H e umcnpepng geduHunuymnmje came Knia
@Statefulr n @StatelessT a K & i avcoap av vgnasl € M eoHaTprepjieel F I8 p e j ¢ N O C N G
NoOr MKkg OBOM NpPpUMEepPY KOHKpPeTHROpRBB ecgmpMHaUE/da e KIO(
MeToAeeGgpPHA CyKmwjiceaynekeom A&myjeRnegKkauyle® anin
oBaj MHT epdej cbowk RHDWBEBWwy e T ge oMoryhasa nos3.
3pHa cecwuj e.




Mpumep MHTepdejca NoOCNOBHEe /NOrMKe 3a ynpaB/bah

public interface UsersService {
User findUser(String username, String password);
void addUser(User user);
User deleteUser(Long userld);
void updateUser(User user);

Mpunmep 3pHa cecuje ca pfedpPuHMcaHMM MeTOoOpgamMa 3a

@Stateless
public classUsersServicelmpgmplementsUsersService {

@Override

public User findUser(String username, String password) {
User user;
/I implementacija logike zadowlae nj e kori sni ka iz baze
return user;

}

/l implementacija ostalih metoda interfejsa

Mpnmep Kopuwhewa MUHTepdhejca nNOCNOBHEe nNOrunMkKe
noagpiBFemMnnemeHTayuunj e) :

@ManagedBean
@SessionScoped
public classLoginController {

@EJB

private UsersService service;

public String login() {
String action =mull;
this.user = service.findUser(username, password);
/I ostatak logike vezano za logovanje korisnika




2.4JPA (Java Persistence API)

CneundcdoniPAgmpayhasap©/bg EKTH® Mavaampiaea uyj a ma
Koje pgocTa ynpowhaBa ynpasBJ/batke nopgayunma. Kao
cneuyun pn EBIBB) ymehytum Kopuwhemwe MYy HnjEB or paH
KOMNOHEHTEe.

24106 ) epEHI@GUNOHO Manunupatwwe

O6j epeHIGAULNOHO Mamemhmwe Hjae M ajJavpa djca Mp ARabaA
Mep3uncTeHUunja nogpdasap@eBaE aClN§np ”IN a BHl@aaoyHHyn j6ea,3 y
OHO nNpepagcTaB/ba nNpeBoOohewe Javay fa&@a ac Jyy R bxaiegend
weme 6Gas3e nNnopgpaTaka M NPUAMKOM 4YyBawa nogauwu
NPMUAMNKOM UYMTawa nNnopgaTaka nojgauum M3 Tabena cCcTa

CBa Manupawa Cce peannsyjy @saApyagmnpagmpanAyo
MeTa nojgaTtTaka KOjuWu CcTOojn y3AKOmazley | éavagolek am
pednekcuBHe ThaToyTlgemygypmypncanylammpespameya U M
6MTNM 3apgpxaHelavyB UPKTByrepIvHMEA Ma WNWHE@GOEGBAYDHEO MY OB PDE
M3 BpLWaBamwa.

Javao 6j ekaT KOj M je ManwupaH Hae HTTandTeedytityy 6 a 3 u
MW YKONWUKO Ce eKChamajyunaoéjoe kHeeT HcaeBs em&nupa Ha Ta
KOnNoHaMa MUCTOlFI UVWUMeHaBEBrROHBEGpPMOYTMOXEe KAANMOMNCT a.
Tabeny y 6a3um nogataka YKONWKO He npoHahe oAar

242EHTnTET M

Kao wtTo je pemvecemeamypPPIQo®dP ek T, OA[LHOCHO 06
agpxe aTtTpumbyTe wn opAaT 0B avpearjoggheesetmeHeo gROKEP MIB MY
pncrtynuvwEBKk msB@jHHepa Beh Cce N pwunCc3TpyHla BCPELLUM JUEC K Jb)

a0

AHOT au@gntdym 3 n gawax.pessistence.Entiiv cnpeag pgedumHuUMyMnj e
aBoagun pa he ce HapepHa Knaca Kopucymbdbaszmsga |
opgarTtacka. YKONWKO ce umMeHa pa@TablgyjTpakmeyime np
MeHa KJjsace ¥ YanmeXBeHpoYyr aaymg veb KToaH K peTHO HaBecCcTMHn
€ BpLWM MubnamBpeaswieok NHaacBne C T M aT p U OyTTa X/BPMUMmM O @H M p e
JbYyW O3 HauYunuTu M@advaH ogawagpgsstenceld Tako M3IBPWUT N +
ManuplRpplreMapHUKRBEWM AjAE 3a KJ/bYy4Y KOjJ MU |J €eOUHCTBEH:!
y Tabenwu

X O 3T




Mpunmep:

@Entity
@Tabléname ='StudentGroup)'
public classGroup{

@Id
@GeneratedValystrategy = GenerationTypgeJTO)
private Longid;

Me a || eepH T 1 T( eeTHENtty manager Kk a o OCHOBHMW Yy3NapaaaBT/BakKkbe N M
EHTUTETOMAROCHO fJa OCTBapwuw KOoOMyBEVWERYRN)yBRA ©Oa&azx
H a3 1 B Rersistence contextT au H we¢ ealL ep enHpTenarcerTaas /ba MHT epdge
Ae PUHNWe MRersstgneeceneyM@pa pfa mmMnnemeTwupa.

EHTNnTET nponaswn KpOS3 HEeEKONMTUNKDO CTawa TOKOM pa

T 1 sad J dzlsdMewddzqransieei)-EH T TET KOjUM je Kpewumpadt
cauvyyyBaHas3 un

T eddzmrtetsdzd L s Odzd MNadegef)ls-i®GB e( jMigwameHe Hapg aTpw
CUHXPOHN3Y|]Yy camebagempma kKbbgTeamrepreabauLyjy eHTMH
C T a v @ersist), mergd ) find().

T 14 Mdden tetsdzed L 50 Odzhetaghdgls-Cls ploe( g M TEeTa HUj e CMu
ca 6a3omM, eHTWTeT npenas3nm y OBO CTake HAaakKO

T {BtedMOdz J dzsRelpgvdsl — ¥ j dB.0 cTawe eHTUTeEeT npena
MeToemevd), anm he macTaHBWMT I Mavaodg /ejKa TK a o

OcHOBHE onepauywnj e Koj e MO XeMO M3IBPLWLUTMN Hapf
eHTUTeEeTa CVY:

1T sted JtcOF | dzso € juBIBPIpMisOr ak o wiavao 6 e 1PB O C &
ogprosapaj yhum BpegHocTumMa aTtpubyTtTa M HaKOH

persist).
1T ¢xEtedtcO® j otcj HdzEfgIlsuo jkezls dhlsjsBle@ T Ha p[gBa Hau
MeTdim@mvweHapepa eHTUWTeEeTa U YKONTUKO |je 06) ecx

nos3BaTuM MeTOoOhge 3a UNU3IMeHgltermpegpapel uwat@epn gy T
MeHalyepa eHTutTeTtTa he ce unM3BpwWUMTHM ayTomMarTcCKk
j ecTe ywme Tnoogwg)iMeHalepa eHTUTETa, M HaKOH T (
MeToOAa 3pepsmemy BTpuMubyTa 0060 eKTa.

T 1tedmMO° j Jdzs I BIBO 4 n no 3 nesnav)eHva O M eoTgorgoeB ap aj y

EHTUNUTETOM. Mpe camor 6pwuc afivwd) Kewn X HCoe | Oe0 |
ogproBgapaj yhm o6jekat wnus3 6a3se. YKonuwo Beh
ca 6a3omM, HeonxopgHoOMejgHapBEOEHT WBEB8RAOM. METOLA




1T 1t lstcOc O ydzBdlsnls@ e nos3 mMEellpawe MOjMeTO &K aOo ap
npocnehyje BpepHoOCT nNpuMapHOT K/byya Tpaxe
o6jekaT HW]j e npoHaspey,Aaudlccera mMmeTopga Bpaha

Book book = new Book() Garbage collected
<€
Book book = em.find()
JPQL Query
em.persist(book)

Serialized

Closing EntityManager

Tx Rollback

=== ~ SR

em.remove(book)

>
em.merge(book) =
/

Vg
4

kK

Updated with setters
Database

Cnmka XKXRZBOTHMU ULUMUKNYC eHTUTerTa

2430cHOBHEe aHoOTauwuj e

Kao wto je Beh nomMeHYTO, npmwowpkkag y KIDPeEm Dy K
aHOT a@Entfye a g kK n@deamguvatpumbyTomM KOjuUu nNpepcrTasn/ba

YKONMKO HMEOKEZINWMNMEBAHO Manumpawe Knaca ca Ta
poroaun pgHx tecemmMe Tabene y 6a3nm nopgaTaka He T
aHOT a@ifabley y oxBmp@GayntHaaBe c TUW KOHKpPEeTHO ume Tabe
ypagumitTun ca @ORAOHaAamMpuo6ppnuma eHTUTe@lumno pun whe we

Mpunmnkom pfgedPumHMCamwa NPUMAPHOT KJbyya Haj yedl
npumumapHOT K /by 4 a @Generated¥alua(strategy=GenerationType.AUTO)
ATpunosgtmtegyc e fpefigk e ce [e duHW UKABYOUD. Aa@ Brgnsaentc e
KopucTtu Hapjg aTtTpubyToOM KOjMU HUje nNep3uUCTeHTaAH,
6a3nm nopgaTacka.




244KapaunHanHocT uM3Mehy o06)exkarTa
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EHTMTeEeT MoOXe pJa pedepeHuuMmpa npoumsBO/baH 6poO
ynocTaB/pa Kao O6MNnoJwaDOf eRZPWANL § W& FT@ paTMe gy TA
ampwe T . KapagnHanunTteT Be3e uM3mMehy paBa eHT

1:1 (° JHOQde fe@Bhndpn we c e @a@neToOreiuang Oamr PKMOG] yUTND M

ce pedcdepeHyuMpa eHTUNTET.

1:n (" JHOdz f tnjedd Hadie j )c e aOneToManyflica pwa H @) n
@ManyToOndn-c TpaHa). EADPAOAHET BMalen HMj e penpeseHT
MHCTaHULOM vayaappaelimpy Beh KoONnekuUuM] OM MHCTa
m: n (odhj (fgdg®dH B Oé j¢e ManmydoMampg ooMo e@ C T paHe
O6a eHTMTeTa Cy Yy OBOM CcAy4yajy penpes3eHTORB
cTpaHwu.

Y cBakoM o044 npeTtTRyyajoeBiaaBme@eymea jce Kopwucrt
cmBawe CNO/BHUX KJ/pyuyeBa Yy Tabenama Ha KOojy
awarweH ¢ eaapagTeOnen @OneToMank opnmcTe Manupawe Ha 0C
a npepcrtaBs/ba CNOJbHU K @ManyoOnema@VanyToManyg o kK a H
McrTekpemwmpaHy Tabeny 3 a Manunpatmwe. OB a Tab
AcCTaBJ/bpajy CNOJ/bHE KJ/byyeBe o06a eHTUTEeTa.

YKONNUWKO | e BewBaT au3jMefyocevetpHa Yy APYTFr oM eH
mMeyT KOjKWW npepgcrtTaB/ba NPBU e€HTUTET.

MpeTxoAaHe aHOTauwnmje KopumwheHe 3a onNuUCUBaWwe

agpxatum pofaTtTHe aTpubyTe KoOojunu AeduHMWY Ha KCc

p ”
p ”
HT
0]

T

T

N UKpevuT pare wMnAamMm wrtTa Cce pJewaBa ca HBUMa nNpuil
Mep aaspade6GascadeType AlbMmor yhasa pfa ce NPUTUKOM
mtTetTa ayToMaTCKUW namTe WATBmBeEYINHPUED HARE
M HauuHN s pyosenam eeHTUT T U :

FetchTypeeEAGER YK ONMKO j € BUIWEe eHTuTetTa nNoBe3aHC
no3oBeMO nNpPpBM Yy MemMopujm he ce ofgMax yuyurTa
FetchType.lAZYYuynTtaBa Cce caMO NPBWU EeHTUTET nNpunan
cappmvBe3 aHe eHTUTeTe. YKONMWKO HaM je norTp
HEeONXOAHO j e eKCnNNUWUWUTHO T getmMeor3oB@geT. M Yy 3 MO M




Mpunmep:

@Entity
@Tabléname ='Lesson)
public classLesson {

@lId
@GeneratedValystrategy = GenerationTygeJTO)
private Longid,;

@ManyToOne
@JoinColuminame ='subjectld’)
private Subjectsubject

@OneToMantfetch = FetchTyp&AGER)
@JoinTabléname ='LessonTeacher"
joinColumns =@JoinColumifname ='"lessonid’,
inverseJoinColumns @JoinColuminame ='teacherld})
private Set<User>eachers

245HacnehunBamwe

C o63mpomM pga y 6aszama nojgaTtTaka He nocToOjWu
npor pamc Kavanoemspmkasa HalAekhasawpe, pa3znmuunrte CT
peanns3aumnmjy Hacnehusamwa:

71 singletableperclass— AT punob6yTHU CBUX EeHTUTeEeTa CYy CMeLWT:
cagpxum popaTtTHy kDIYPEWY mMwmeedBROG)YyEe Cce MmyyBa MU
aTpunoyT npwunagPbAYREoa aWARCHARE Toya A p XN MUME EeHTMNT

! joinedsubclasssc Baka noTKnaca W HaTKnaca uMajy 3ac
Tabena no noTtpeobwun.

{ tableperconcreteclass-CBaka noTkKkJjiaca W HaTkKfnaca wuwmMajy
Tabene Koje npepoapp/bapeednenaaae aTpuoyrT

MoagpasymMeBaHO Manupatmwe snglefableperelass i) vaB aaHiao Tka/uang aa
ce KopucTtum 3a pgedpmnHmncamwe MeToae HacnehumBawa |

@Inheritance (strategy=SINGLE_TABLE)

OBa aHTOLUMW]VaC NHpaeBao AR ece®d | R N d @ e 6 a ToaukTouh) eH ancospeehae Hi
HeonXxXoAHO | e VYK @Mappedbuperclagstog3amapvg B/a KJjacy 4uj a
3a Manunmpawe nNpuUMeHHye YHaa@nemyjiuyreTte Koj u

Ha npmpepnocTEABEAMO nLpMW BeomMa CcNuMuYyHe Tabene
mctTor HasuwBa MU Tuna, peuummo Tabene 3a UYyBake
yyunmoHuaeyecseraggka ofp Tabena cafagpXu KONOHE: MoeHT




TepMMHa, O3HakKy 3va 06gpacH YT eHpevyeHam , 1 ppeeade p e H Ly H &
pa3snuky Mehy Tabenama npepgcrTaB/ba KONOHAa 3a pe
YUYUMOHMULY . Kako ©6#n wun3bernm BUuWEeCTPYKO pgedunHwuc
eHTUTeTunMMa, [0BOIJbH K ljaec YK pcean paaeTqm Hj necagH{yw Mpl yasTTanj mea, H
Koja he 6uMTKM HacneheHa o4 CTpaHe TpWU nNoTKAMNace
cneumnm@pmuHe 3a JgaTu eHTUTeET.

2.4.6JPQL (Java Persistance Query Language)

JesW@QLomoryhasa wnu3BpwaBsawe ynumta Hapjg eHTUT
jesnkKka je nunmcamwe ynumrta KOjW Cy HeBe3IaHU O4 KOH
Kojun ce KopumcTtu 3a vYyyBamwe nopgartaka. OBpae He wMa
ca ob6jwekammwmmabyTunuma.

JPAHYy oW pBe BpCTe ynura:

T a¢lsOlsdy€y ddzd dods4Czasw Ovizp M ZWf sy HenpomMeH/bBUBMU.
jepoHOM npeBOAW U M3IBPWaBa BWWe @MagnadQuery HaB o g
NPUNUKOM Aed@UHMUNCaaHAB ae HarTUpTrebryaT amn KnoMaa wMopaj y
namewu query. OBakBW ynuTnmW [JONPUHOCE OpPraHMsauwm
NnoHaB/baTW MWMeHa OBOF Twuna ynurta, na | e He
npedmkKec KOjWUW nNnpepcrtaB/ba UME eHeVWHeMadDr ybae
KOHKaTeHauuja ynurta.

T 1 ddzO3d yS OmpdghaBajy KoHKkaTeHauumjy ynuta w

AMHaAaMUUYKNUW npuctyn. C o63MpomM ga NPUAMKOM K
kako he Ha «kKkpajy ynut wu3rnepatkQLhes aken n\
npeBoaLwTyyHAQapaHNM | €3MK 3a ynpas/WaHed omro fga

ToOra MMeHOBAaHUW ynumtunm Mory o6umtTm 60/bM NO NUT
Mpnmep Kpempawa AUMHAMUMYKOT ynumta Kopumwhewem M

TypedQuery<TeacherAvailabilityzvailablityList = emcreateQuery(
"SELECT a FROM TeacherAvailability a WHERE a.teacher.id = :teacherld
AND a.semester.id = :semester|@TeacherAvailabilityclasy;
availabilityListsetParameteiteacherld; teacherlq;
availabilityList.setParameteigemesterld’'semesterl}j

Ynurt M3 nNnpeTxopgHOT npummepa je AUHAMUYKMKM U3 |
TepMMHaAa 3a pas3unyunmTte npodecowwes3obxKrAaoOT Ml a3 aj ep amBe
KOHKaTeHauunj a, OAHOCNO  OBDMamMmMyKl Kppwarhym.a K
KOHKaTeHauuj a HwuUuCcige dn B eyic acekys unpayp aymentrtpan y noT p e 6 «
3aTunumM | esetiteeameleg G @ plUeHa 3aMeHa nNapamvMeTpa ynurta
33 Kpevpawe AMHAMUNUYEK @k T EwRaacaey eoHpanLENpe HE BT U T € € a
YOBOM NpumMepeyn MMeHOBAH




3Cunc TAggoiTimetabling a aytomMaTtTcKko pacnopehwnu

Cwunc TAegoTimetablings a ay T qomacTncokpce hmBawe 4YyacoBa 3a
cpepwe WKONe pm3IfkpPaAKkgATgTEe Ha MaTemMaTumykom dack
Beorpagy v y CKANQIj) 4wea dBHOWC apHaus BWD j o p MaT U C N €
3annca pacn@ipege, KemoBaMm3 O4YeKyje TekKCTyanHy
cneuyundpnkauunjy pyacdopmigayetatdespeafieation, LOpe3yRmRTAT
papga cArgoTireetablingr ak o B@ cTyanHa pfarT o0 Tyeakcay Bcgao ppMaacTtnyo p
* ttbl (timetablg . Ha oOCHOBY O0Be AaT aTpeMkKea 3 K gQOMICAIHOEPHe T8
LOKYMeHTe pacnopepja nojeagunHauyuYoHaaTeBeRyCpAgaA
ABa @popmMaTtTa OMTM yKpaTKO onumcaHa.

3.1 MNpob6nem pacnopehunsamwa

Mpob6bnem pacnopehnBawa UYime@BE MNALZDBHRY U@EB § H@A
cnmckKka YacoBa Yy YyHanpepg @GuKcupaHe BpPpeEMeHCKEe

TEPMUHMNU, HacTaBHMUUMNU, rpyne, cane, npeagameTwun,
nofpe/beHa je Ha papgHe pJaHe, a cBakKunu pgaH nopjgern
npepgcrtTaB/ba papg Yy ABe cMeHe, yobuyajeHa je npal
Kpempa nocebHO, TakKo fga KOHLeNnT CMeHe He NocCT

HactTaBHMWUKN A[OpXe YyacoBe U3 HeKOr npepgmMmerTa
yyeHWMKjaegHOM MUNAKW BUWEe Be3aHUX TepMmHa Yy HeKO]

Aa HUW]jepgaH HacTaBHMUK, rpyna HuWu cana Hehe wunuwmart
Y3 ToO, nowTyjy Cce 3ajaTa OrpaHuetmwa. OrpaHuuyert
nMcmwgHa) wmMnnm Meka (OHaAa Koja He Mopajy 6GMuTKM wumcn
BMwe). OrpaHuMmyewa Ce O0OfJHOCEe Ha pacnonoxXxumuBsocT

o6NMK nmaysa Yy TOKY HacTaBe 3a HacTaBHWUKa& U T p
M rpynama U CNAUWYHO.

32bopmaTtT cneuyuunmndpukauyuunjws) pacnopepa Yyacosa

Cneuundnkayunj a pacnopepga BpLwwn ce UYIF8rekcTy

KoaguplaweaToTeKka je nopges/beHa Ha <ceKuyuunj e, npwu
3ar palg.a@agpxaj ceKUN] e YNHEe NUuHNj e, NNHWN] e CY
TabynaTtopa, a cBaka KONOHa MO Xe AoAaaTHDO 6n
Kopnwhewem 3anetva. JINHN] e y fHamaTTeajuy Kmg €K AN eiH

M 3aHemMapyjy ce.




321Ce K uf[peyicald
OBa ceKuMja cafgpxXxum cnumcak pafHUX JaHa U M

AaHa. TepMMHUM O3 HavyaBajy pepHun 6poj yaca.
[periods]

pon Ponedeljak 1,2,3,4,5,6

uto  Utorak 1,2,3,4,5,6,7

sre  Sreda 1,2,3,4,5,67

cet Cetvrtak 1,2,3,4,5,6,7

pet Petak 1,2,3,4,5

3.2.2C e K u[teqclaer}

OBa ceKkuMmja cnyxXm 3a HaBohewe cnMmckKka CBUX I
ce mpeHtTmnobdhmkaTtTop, a 3aTMUM HaAaKOH Tabwnao@mrg,y n
6MTN | epaunHCITOBOE Havm, Ol MNaaa WIMXp I a EE e MU HACY NO3 HAaATMU K|
KOPUCHUKY .

[teachers]

pera Petar Petrovic
mika Mika Mikic

laza Lazar Lazarevic

3.2.3Ce K u[groupg

OBa cekKkuumja cnyxm 3a HaBoOhewe cnucka CBMUKX
cTypeHaTy.r Byn yceraaBpegmt ndpmnkartop, a 3aTUM HakKOH
rpyne. MoeHTumdpukatTopnm Mopajy O6GMUTWM jeaUnHCTBEHMN
reHepumwe MU HUCY NO3HaAaTWN KpPpAT] VWeeH BUWPMECWUNKFALHEB
MMajy ancoNnyTHO MAeHTMYaAaH pacnopepn. YKONUKO Cé
pa3nnmMmuunTt pacnopepn 3a HekKke npeagmerTe, cBaka no
nocMaTpajy Kao rpyna 3a cebe.

[groups]

2mv  Druga godina, smewM, N iV
1la Odeljenje 11, grupa A

11b Odeljenje I1, grupa B

3.24Ce Kk U gupject$ [

OBa cekKkuuMmja cnNnyxum 3a HaBohewe CBMUX npeAam
mnaoeHTunpnukKkaTop, a 3aTWUM HaKOH TabynaTopa, nyH
jeonHcTaBemwxm ,3G0r TOra annukKkauyuumja ayTtTomMaTCKM T
KOPUCHUKY .




[subjects]

mat Matematika

gk.v  Gradjevinske konstrukcije (vezbe)

gk.p Gradjevinske konstrukcije (predavanja)

325Ce k u mwomg |

OBa ceKkunmja CNyXW 3aanaBOhlewmyguyaDpDHaKa. cBAXC
ce nmpeHtTunmdpukaTtTop, a 3aTuMumM HakKoOoH TabynaTtopa,
j eAnHCTBEHMNW, na w“ux 36o0r ToOra annuMmkKkauumja ayrTo
KOPUCHUKY.

[rooms]
706 Sala broj 706-4. Sprat
ull/21 Ucionica odeljenja 11 I I11

326Ce Kk U legsanp |

OBa cekuunja npepgcrtaB/ba nopgeny HacTtTaBe. OCHC

yac lessafir.. Y OKBWUPY OBe CeKUUW]j e MuMa HEKONTUKO Y

f Yac Moxe pga ®mBpxuwe HagamBMHmMK A (y npakcum TO0 |
ann j e OCrTyaHBO/BETH a3 aM OB M Wle HacTaBHMUKAaA) .

f Yac noxaha jepgHa uManm BUWEe T pyna yyeHWUKa W

f Yac ce oppxXxaBa W3 TayvyHO jepHOr npeagmMerTa.

f Yac mumMa cBOje Tpajawra. MEpaXBPHaA/INODPOBOEYTOE
Ce HacTaBHMW YacoBMWM N3 HeKOlI nNnpeagmMeTa pacno
OHW Yy OKBUPY Ccneumnmdpmkauyunmj e HaBoge OALBOj eHO

f Yac ce opgBMja Yy TayvyHO jeAHO] opf nNOHYRheHMX

lnHnj e y OKBUPY OBepasgBadjeHumMargobdopnaovooapuma:

T WNpenTudpunkartopum HacTaBHUKaAa (opBOjeHUX 3anert

1T "penTndoomnkatopum rpyna (oABOjeHMWX 3anetToM YK

T WpenTudukartop npeagmMerTa

T ®oHpg wacoBa 3a CBaku oA pgaHa

T WNpeHnTudunkatopwun mMoa/yah ey okaopjxamsaa Tjue yac (o0oABOj €
YKONMTUWKO UX uUMa BuUuwe o6paTpensappaHa kpaHwn. h

[lessons]

mika 1lla, 11b mat 2,1,1U11/21
pera lla gkv 3 ul1/21, 706
pera 11b gkwv 3 U11/21, 706
pera, laza 1la, 11b gk.p 2 ull/21




Y nNpeTxXxoAHO HaBepgeHoOM npumepy, 3apgaTto je n
APXKW 4Yac n 3 npeagmMmeTtTa ca MuWAeHTUMPUMKATOPOM Ma

mMopeHTndPukKlhamndibpmp. uUvenoMTpuemegmy Hé&les/bHO: | €O H-
npepcTam/ead8agBa TepMmMHa MU ABa nNyTa Hepfges/bHO nNo
TEPMUHMNM., OBM 4YacoBW ce oAapxasBajWwl/2y( myadurmodHHroy v
yynmoHuyuun opgesbewa | 1).

HacTaBHUWUK Ca UERAPH@PUNKACOPD MOIpegMeTa ca WULE
(BewBe rpaheBUMHCKNUX KOHCTpPYKUMK]| a) noceob6HO T Pyl
NONTOBUMUHWN opfes/mewa | 1) y Tpajawy o TpU TepMmMuUHa
(tTj . nppyroj nNonoBuWHU opgembewa | 1) oneT y Tpaja
6mnmon 'y yuymoHmuym ca umpgeHTmpmnkatopom Ull/ 21, 6MnnNaQ

HactaBHUMUM ca mMopeHTUM@PUKaToOpUuMa per a n | a
mpeHtTunopunghrppbdbmpegaBsawa M3 T pafheBUHCKUX KOHCT
mpopeHTu gu kKldamolpbf ma . uenom opges/berwy |11) jepHOM, y

yymoHumuynm ca umpeHtmopukartopom U111/ 21.

YcnoBnW uUTeHrpumrtTeTa OBe CceKuwmje 3axTteBajy A4
paHWj e pedumHMcaH y cekKkunmjmnm [teachemsle, ARANHBIK
y ceKkuumjm [groups], Aa cBakKu umpeHtTundbumkaTtTop np
[ subjects] nm pa cBakwnmw mpeHTumdPukKkartop cane O6yppge

3.2.7C e k U avpilability]
CBaknWw TepMWUH 3 a HaCOT acBaHIMyK av,0 Xrep Yormyr,n o0ofoHAOHCaHH  (
Tpebano pga 6ype oBakBO), 3abparweH, HenoxXes/baH,

T 10BtcOf jdzad -Fpappadgdzfj e ce pa HUj epgaH Yvac Hehe
3abpaweHe TepMUHE

T 140ty 4” ded IsTjetordgf degde pm|a wWT O Mawe YacoBa O6ypae
HenoxXeJ/bHe TepMUHe, anlnm ce 3a pas3nmkKy opj 3a
yacoBMW HMUKapgpa Hehe 6uTwnm pacnopefheHun y wUKX
T ¥ tsy4d?ded Is{ltodedoudad ce pfa ce wWTO BUMWE YyacoBa pa
ce 3aypagnmoOaBe3sHNUX TepMMmHa He rapaHTyje A
pacnopefheHNn y HUX

1T [ BO® jL ded Adjatgdgddedy j e ce pga he y o6aBe3HUM Te
HEeKMW 4YyacoBwWU

T {[Bduded IsihbuizdaladeBm cneuyuumj anHM YCNOBWU HUCY BE:
(cBej epHOe jrra@maaBlan pacnopehyje y wmUX)

Y 0BOj cekKuujum HaBopge ce 3abpakweHu, Hemnoxe.
opopehheHe HacTaBHUWUKe, Tpyne unum cane. CBU HEH:
HacTaBHWUKeEe, T pyne WU cane KOj UC BHAM CTye pHVAMBHEW €CHEUM CYN

OOUYHUM.




lMHnj e y o0BOj cekumjmnm capgpxe 5 KonoHa pas3pfgBoO

1 NopenTndohdnkatTopum HacTaBHWKa, rpyna wn cana Ha
T 3abpatmeHN TepMUHMN

T HenoxXxe/bHN TepMUHMU

T MNMoxXes/bHU TepMUHMN

T O6aBe3HN TepMUHMNU

Yy

KONWKO Ol@MHWMjBAMIIHeAhYy oOorpaHuMmuyewa Bes3aHa 3a MUCT

orpaHmyewa cmMaTpajy peneBaHTHMUM Tj. nocmMmaTpa
[availability]
I zabranjeni nepozeljni pozeljni obavezni
pera pon_1, pon_2, pon_8to_ 1, sre 1, cet,bet 1
1la, 11b pet 5 pon_1,uto 1
706 sre_3
Y HaBepeHOM npumepy 3abpaweHO |j@epa pagma

NnoHepfe/bKkOM NpBa TPW Yyacag @y NPV N0 HHERTDSBHN oKCT @ .
lpyne ca wnpeHTUW PN K a 3oapoprvaabeHl an ewr akl1l b . n maajcy U 0 €
NnoHeae /bk OM Ko pwmtuchpekwoem.cane 706 j e 3abpaweHO cpe

YcnoBW MUHTerpurtTeTa oOoOBeunpgewmpujpekaarpeBnarpryas
paHunj e pedumHMcaH y cekunjun [pgaeheéysgé,paanceag
y cekuyuynjmnm [groups] M pa cBakKW uMageHTuUuukatop cC.

3.28C e k u[mumadayb

Y 0BOj cekKumjmnm HaBOjfe Cce oOrpaHmuyemwa Ha ©O6p
OrpaHnmyemwa Cce 3 amapnmaxyopblbanmakHyT yojpeojce papa he 6p«
6untTmn y wunmnem@ganypum 4YyemMy ce Texu pga 6poj papgH
BpegHopt Cmeuyuncpmukauyumj a ce HaBoOAaWu y 4 KONOHE.

HacTaBHMKA, O HMWCHHVOM yrmvpey,n at,p eghpay rcan T M My Me U 4 e T B
[num_day}
I min opt max

pera 2 2 3
mika 2 3 4
lla 5 5 5

YCcCnoBW WMUHTETr puT e TNAKOopEmaE #repg#yy €yan ajHe 061p<0 | p a/
faHa 3aparTiperiodd Taaohie] e CBU UOeHKardwmKaAgYYpar M@
jaBunTtu y opnr oB aeacheyb pmo[graupdi nj ama




3.29C e k ululgsa

Mays3e y TOKY HacTaBe HacTajy Yy curtyauwujunm «
HeEKOM TepMMUHY, a MMa YacoBe Yy THWO JHRHYT AIPHEN K
yac Yy noHepges/pak Tpehwm yvac, 3aTuUM HemMa 4YeTBpPTMH
nayse y TOM JaHYV.

Y oBOj ceKUuMj W HaBoOge Cce OrpaHuMmyewa Ha 6poj
Cneyndcdmkayumnmja ce 3ajBmfjeeye yrampmakomwomMma: pasj

T Y npBOj KONOHW Cce HaBOAgE nmoeHTmndpnkKkaTopm H
orpaHmyemwa opgHoce. CndlEAGHERSHGROUBRSE Ry xépungarto
ce HaBefje fgJa Ce OlrpaHuyewe ofJHOCWU Ha cBe H
3apamocegbHnnmM pepgpoBuma (Kajga ce orpaHumyemwa |

HacTaBHWKAa WUAW T pyny, Ha wera Cce BUWe He 0

T Y Apyroj KO/JTOHM Ce HaBOAM MakKcumManHa [YXWUH
y 6pojy TepMuHa).

T Y Tpehoj KONomw jce mMmaBBR@/meH@ fJa Yy TOKY | efat
BMwecTpyKe nayse (HOp. wmumMa npBU, Hema [gpyr
yac) .

T Y 4yueTBpPTO] KONoHMW ce HaBoOoaunu O6Opoj paHa Yy KO

[idles]
I max multiple days
ITEACHERS 2 0 3
IGROUPS O 0 0
pera 1 1 2
2mnv 3 0 1
Y npeTrTxopHOM nNpumMepy HaBeJeHO je pga HacrTa

3abpaweHe Cy UM BUWeCTpPYyKe nayse Yy TOKY pfaHa
Ff'pynamMa cy 3abpatkeHe O6MNO KakKkBe THmapy X & pecP el U |

LO3BO/beHO j e fga MMa nNayse [QYXUMHe HajBuwe |jepga
TOKY jepHOr paHa ®W 6poOoj paHa ca nays3amMa My | e
2Qmnvgoony wT eHo j e Aa nay3a 06y/aexudHaa Bnvauyes ey Hj ag ABHAOLME
Ycnoswu MHTerpmrtTeTtTa 3axTeBajy QJa ce cCcBM H
ogaroBapaj yhum cekuynj ama, Kao W pga He nocToOj e
HacTaBHMWKa, OAHOCHO T pnultiplecy BpefdwpoeBo§pmpewko,08rv

3abpaweHoO) .




3.210C e k y[logda

Y 0oBOj ceKuumjm ce 3apaje O6poOoj] TepmMumHa Yy KOj
jepHor pgaHa (YyKs/mydyyjyhwm m 4yacoBe nayse). Cnel
KONOHW Cce HaBOAe wupeHTMOuMkKkaTtTopunm HacTaBHUKA W
Cneuwnj anHu wun aoEEBACHERMIGROUPEIMY Xe fa ce HaBepge pfga

ooHOCWMW Ha CBe HacTaBHUWUKe Tj. Tpyne 3a Koje yc.
orpaHmyerwa HaBepgy 3a NojefguMHaUYHOrlI HacmaBAaAWKAaA |
OrpaHmyemwa). Y ApyTroj KONOHMW Cce HaBOAW Haj MaH
TOKY jepHoOr pgaHa, a Yy ApYT o] Haj Behu 6po] T ak
[load]

1 min  max

IGROUPS 2 7
ITEACHERS 2 6
pera 1 6

Y oBOM npumMepy Trpyne uvmMajguemsmehywagsasHnunge
ABAa M wWecT, [OK cheuunj anHoperanma TABME@RYy cpeg@umeHr
yacoBa Y TOKY pnfaHa.




33dopmaTtT 3anunmca @dtbhnopepgpa 4YacoBa

HanpaB/seHn pacnopepj 4YacoBa Cce 3anuncyje y T
KOnNoHa KOje Yy MHOTrolkssongopnpeehnaplyythpp vaemaymnjy

T Y npBOj KOTOHMW Ce Hanase mageHtTuMmdpmkartTopwu np
T Y Apyr o] mpeHTnpMmKkKaTopm rpyna Koje 4yvyac cny
T Y 1Tpehoj nopeHTMmdpnkatTopun npegmerTa.

T Y yeTBpPTO] A[AYyXMHaAa Tpaj awa 4Yaca.

T ¥ neToj cana y Koj o] ce 4Yyac oApxaBa.

T Y wecToO] LaH Yy KOMe Cce 4Yyac opjgpxasa

1T Y cegmMmoj] TepMUH .y KOMEe 4Yac NOoYuUHme

[timetable]

mika 1lla, 11b mat 2 ul1/21 pon 1

mika 11a, 11b mat 1 u11/21 uto 2

mika 1lla, 11b mat 1 ul1/21 sre 4

pera lla gkv 3 706 pon 3

pera 11b gkv 3 U11/21 uto 3

pera, laza 11a, 11b gkp 2 ull/21 sre 2

Y npumvMepylellmma y noHepges/bak NpPpBU @milagyr um 4a
ca/ual/2lm3 npenmve CanMyHO, libmma Kpyun as@E@y a6 pueH
Tpehu, vyeTBpPTU gkvnieaaunmwatOGmpegmerT




AAnnmnKkaunmj a 3a Kpenmpawe pacnopepa

Annukaumja 3a Kpewmpatrwe panopeacaK NYagacmolBTae Hbe N
HeonxoAHMWuX nopataka (HOp. nopgeneT)iH.accoT a 8 ® P a HKE
KopucamxmeKk,auadjxaTnMum BpWN NpuKas3IumBakwe roToBOTr p
bher oBe KOpPKEH HOZWMOI H@ApevnpawagBuj] a YH emcasBau/HHON
roToBor nporpamma.

T:_j > MasterRad_RasporedCasova [Aplikacija_RasporedCasova master] M p 0 J eKarT J e p as3B
e 0K Dy #Eslipse Neon K 0 p wava
b 3 IS Web Service E jdk1.8.0 111k a o WildFly 10.x 3 ¢
b 11 Web Resources anadnKkaTWUWBHMU cepBep
¥ 4 JPA Content Kopnmwh@eniceem 3a K
"'*—f':;“f":;“”m Bep3wuj a,GitHebaron aop ¢ a

>

CKnTagunut e we Kopga.

[ tH » Ccom.ejb.services
[ tlj > com.ejb.services.impl

» > com.gui.controllers Ma k ecom.ejb.servicesc a g p XK Yy
:$com_gu_i.cont::'_lers.conuerters MHT e p Cbe J cC a NOC/MTOBH
3 > com.jpa.entities )
» H—t_,com.jpa.er'tities.enurns MmeT o p' e nmMn ﬂﬁ M:Ep.-IHI' WIND‘
b%p com.resources.i18n y 0 K B M p y Conm.ablG@’V[CGSJm.p
b (5 META-INF MeTopeknapucaHe Y €
> B Libraries KopucTte o CcCTpaHe
P = JavaScript Resources
F (= build . .
¥ {5 > WebContent Ma K eonn.Jpa.entltles: ajgpxmn C I
b (> images eHTUTeTa pedunHMCaH
> 5y META-INF 4 0 |m a K eom.gui.controllerso 6 y x ¢
TLJ-FESEILIFCE‘:S
N norunkKky 3pH@Famogp @k,
(-7 css
P [ fonts
P iyis an/II'IVIKOM mnMnnnemeH"~
¥ iy WEB-INF npakKkeca O a ce cBE
[ admin.xhtml .
g availaoility.xhtmi p‘ e val H 1 LIJy H a J € p' HO
Iy dataOverview.xhtml noce 6 H O K O p MCcHO y
ti groups xatm noagaps3ymMeBa Kopuuwhe
g index.xhtm OBY CBpPpXYy Kopwuuwt

[y lessons.xhtml

[y > periods.xhtml
[y restrictions.xhtml
[y rooms.xhtml

com.resources.il8n

ynpaB/bate U3T
CHUYKOT MHT epge

3a
ooy subjects.xhtml K p n
6 n 6 N n Baotstra@

g > timetable.xhtml
[y users.xhtml

Cnuka C8B8pykTypa n



41ApXxXnTtTeKkTtTypa cunmcrTemMa

Kopnwhemwem TEKHOIIHLDU M| § npeT X OpieHa/MN 3 MO @B rAH @B JH
annumkKkauunj a 3a Kpeunpatwe pacnopema K@mTpeAaepy
AapXMTEeKTYypoMm.

Mpe3eHTayuMoHNM cnoJSFampaukKKawyen, eHaNnKe|] nma cCcYy
nemMeHTMN MHT e p pESF a RichkacepmalnhretHHee HT e . Paawmwe oB at
MOoryhaBajy KOPMUCHMUKY OCHOBHE (W3H/KNMNTOMHBAAIEHED,C T U
3MeHa, Ngpnmaigpea B/bake nNogaunMma, Kapnmheeoplayy yeam
pyna, npepmeeramecTapauHalopeg Tora Ha pacnonar
HOWe HaAXYypUpPpamwa pas3ovpumnctamixa pecTpPpUK BlAjCEBAO | €
podecope, wupey nven,n ycyaumoeH T e p MU H e .

O 7T S0 0

Alaxa axTeBe KOje KOMMNOHEeHTAa KOPUCHMUYKOT MUHTE

npuxBaTta UM ob6bpahyje KOHTponepckun cQaym @majuKkK a
nogpaTtaka npepgcTaB/b@H jae 3@P YCIMB@AM Ve jpgla THEBOHHM e (OU H |
cecwmoiRN nemMeHgTmwma paj Yhn UHTepdej cmaTocyeo B3Ha YIHOO
msnunmcrtaBawe, Opucawe MAN axypumupawe nopgaTakKka Yy

GUI Layer Service Persistence

request

—

\ JSF JSF

) EJBs - JPA
Y pages beans
T
response

Application Server

CnnkaApxmTekTypa cucrtema




420nj arpamMm Knaca

Y HacTaBKy CYy nNpe/[KoiTaacB/beaHMI nxvjuaurj pea Mmsna K p e u
yacoBa. Knace cy Ha pAagujarpamummMa rpynumcaHe y 1
eHTUMTeTa y 6a3u nopgartacka:

id INT(10) L INT(11) L id INT(11)

< name VARCHAR({100) @ subjectid INT(10) 15y < startDate DATETIME

< mark VARCHAR(45) & terms VARCHAR(45) | % andDate DATETIME

< obligatery TINYINT(1) < note TEXT =~ H1, ordinalNumber INT(11)
< active TINYINT(1)

@ semestedd INT(11) H——— — — ——

<» schoolYear VARCHAR(10)

<» approved TINYINT(1) I
|

Tid INT{11)

L id INT{11)
% lessonld INT(11)

 growpld INT{10) ©id INT{11) & lessonld INT{1 1)
& lessonld INT(11) & teacherld INT(10}
»id INT(10)
& roomid INT{10}
2 usemame VARCHAR(45)
> password VARCHAR(45)
& type INT(10)
Vi INT(10) +id INT{10) 5 firstName VARCHAR(45)
2 name VARCHAR(100)  name VARCHAR(100) 2 lastName VARCHAR(45)
& departmentld INT(10) & floor INT(11) _
2 size INT(11) £ building VARCHAR(45)
> mark VARGHAR(45) < size INT{11)
2 mark VARCHAR(45)

id INT(10)
L 1] & name VARCHAR(100)
< studyProgram VARCHAR(100)

Cnnka Abj ar paM nkKea@a Koj M yyecTBY]Y Yy AedunHMU



Cnwma

id INT(11)

& teacherld INT(10)
Zrmax INT(11)

x> multiple TINYINT(1)
< days INT{11)

& semesterd INT

id INT{11)

& groupld INT(10)

<> max INT(11)

<> multiple TINYINT(1)
<» days VARCHAR(45)

O INT(10)

< usemame VARCHAR(45)
<» password VARCHAR(45)
> type INT(10)

< firsthame VARCHAR(45)
<» lastName VARCHAR(45)

i INT(11)

& teacherld INT{10)
< max INT(11)
Zomin INT{11)

< semesterd INT

<» statDate DATETIME

<» endDate DATETIME

<» ordinalMumber INT

“» active TINYINTI(1)

<» schoolYear VARCHAR(10)

id INT(11)

% groupld INT(10)
“xmax INT(11)
>min INT(11)

& semesterd INT

< semesterd INT

id INT(10)

id INT(10)

& teacherld INT(10)
Zemin INT{11)
ropt INT(11)

< max INT11)

< samestand INT

i INT(10)

@ groupld INT({10)
>min INT(11)
<rapt INT{11)
<rmax INT{11)

< semesterd INT

<> name VARCHAR(100)
& departmentld INT(10)
<»size INT(11)

<» mark VARCHAR([45)

ldlvjrangp@aam eHTUTeETa

id INT(10)
<> name VARCHAR(100)

< studyProgram YARGHAR{100)

KOojun

yyecTtBYjy Yy RE



id INT(10) Jid INT
< usemame VARCHAR(45) < type VARCHAR(10)
<» password VARCHAR(45) < dayMark VARGHAR(10)

. Pl =
& type INT{10) < termNumber INT
< firstName VARCHAR(45) % semesterid INT
< lastName VARCHAR(45) < teacherld INT

i

] shuientrons v rawT
Cid INT <» stantDate DATETIME
©id INT(10)
& type VARCHAR(11) 2 endDate DATETIME
2 name VARCHAR|100) CH
° Hd INT(10) <» dayMark VARCHAR[ 10} | <» ordinalMumber INT
H < termMumber INT =1 < active TINYINT(1)
s size INT(11)
<& semesterd INT <» schoolYear VARCHAR(10)
- mark VARCHAR(45)
“» groupld INT

_Hi

7 id INT(10)

< name VARCHAR{100)
< studyP rogram YARCHARI 1000

id INT{10)

< name VARCHAR(100) > type VARCHAR(10)

< floor INT(11) <> dayMark VARCHAR(10)
) - — — —g

< buikding VARCHAR(45) > termNumber INT

< size INT(11) % semesterid INT

< mark VARCHAR(45) < roomid INT

Cnuka HAWjarpam Knaca eHTUTeTa KOjWU yyecTBY]




©id INT(10)
< name VARCHAR(100)

<» mark VARCHAR[45])

» obligatory TINYINT(1) -
< name VARCHAR(|100) id INTI11)
o floor INT(11]) < startDate DATETIME
2 building VARCHAR[45) -H_| <+ endDate DATETIME
osize INT{11) I |_H- 2 ordinalMumber INT{11)
> mark VARCHAR|45) | I > active TINYINT(1)
| | » schoolYear VARCHAR(10)
| U INT |
Josweanroo |1
h< >
< lessonlLength |NT
@ roomid INT(10)
< dayMark VARCHAR(45)
H—————

v id INT(10)
& timetableld INT({10)
% groupld INT(10)

©id INT(10)
< name VARCHAR(100)

% departmentld INT(10)
< size INT(11)

< statTerm INT
& semesterld INT{11)

Vid INT{10)

& timetableld INT(10)
% teacherld INT{10)

©id INT(10)

<> mark VARCHAR|45)

Cnunkagdulj&r pawm

Knaca
KpeumpaHoOM

2 usemame VARCHAR(45)
< password VARCHAR(45)
2 type INT(10)

2 firstName VARCHAR(45)
2 lastName VARCHAR(45)

EHTNTETaa

KOojun
pacnopefgy

yyuecTBY]Y
yacoBa



43Cnyyvyaynesmpebe

Mpoj eKkaT |jcee JEONIIN/BANK Y /Ny4dyaj & BReymmoapewHBrx C a,
MawMxHa HapepgHoO] cnuvnucH@mBHIEY aHepa Fnpappéam:

Mpodecop AaMuHUCTpaTop

Powered By Visual Paradigm Community Edition 0

Cnnka JA®j arpamM OCHOBHWUX cCcnydyajeBa yIi!




Cnmcak CBMUX CcNnyvyajeBa ynotpebe:

1.1ted ©Oo?do 0O CoBtedmdzdC O dzO MdMmilsj &

T KOpuMCHMUK MOXe O6GMTM Npuj aB/beH .Kao npopec
2. Vi ttOo? OF | Mdztso dzdiipyg Milsda dsidl vdzOUsafTdOa T 0 p )
YHQC M3 MeHa KwpupgmHoulkssee Ha KOPUCHUYKOT UMEe
YHQC M3 MeHa ripya@mmcamwe
YHQL3I MeHa UyO©Opoig@awpa
YHQC M3 MeHa npe@mecamwe
YHou O6puvuceamMecTAxamnsaumja UM pfeakKkTtumBauuj a
TPEHYTKY MOXe 6uMTuKM caMO jepaH uUAW HU| eq
YH omc 6 p unccvaeyeo B a

T YHQCc M3 MeHa T pymmHca e
B ufteQo? O ] s te(CamimuiriqadgGpatop M npoddecop)

T YHOQC M3 mMeHa or pbapHuMcHaeHwsisea Ha 6G-[yo joB@avg HWXy Y A3
agmMmicApaTtop je y MoryhHocTKkaga gyapapiaceo
m 33adapope, LOK npodecop MOXe Kyonjpaa Bowa T V
TUWYK/bBYYMBO Hera camor .

T YHQC M3 MeHa or poapHncyaersliga Ha Owag¢ T-avsaey na Yy
YyCNOBUW BaxXe Kao Yy nNpeTxXxofgHOM chnydyajy.

T YHoQcmnu3smMeHa on pa@pHmcieelss|a Ha 6 p 04U CTTEMM UyHCaN OyB UT
BaXe KaoO Yy npeTtTxopHa pAgBa Ccnydyaj a.

T YHQcun3IMeHaBpCO@mMUTBHP@IBORM TCUKYaYJaBjUyH U C T paT O [
MOXe KOHTpPORREAaTBaympo dpecope, Tako W 3¢
Mpodecop MO,XEMEYHHaoTCMM TVAJCVK yPaVBoBg0TEn T € P MU H €

4. vftcOe? O | YYeapgmudiGg@ TpaTop n npodcdecop)
f YHoc, mM3MeHY U O6Gpucawe YyacoBa MOr.y obas
5, [HtsB OO OF jJ Iz dgjalsagdvm HyEfirtpealr o p )

f HonxoaHO je fga agMUWHWHEEA TAP adEo O plo e o

6un 6MNKM ysetTm y 063up NPUNMKOM Kpeunupamwa
6. ste] PO stcj HOQag@MBMIO®@TpPpaAaTop)

T McKk/bYyUYMBO agMUHUCTpPAaTOP MOXe KpeumpaTwnm pe

7.1tcjcdzj H ((RHMINAGM@ TpaTop U npodgecop)

T CBakun KOpPUCHMUK cumcTtemMa MOXe npernepgatwnu,
OCHOBHMX enemMmeHarta CUCTewmap.er /AgGMaITHM C TCPE
pecTpuKLUM] e KOje ce TuUyy npoddecopa, T py
BMUAoeTun camMO OHe pecTpukuujiTak afpg en ger nre
pacnopepjgaoppmpepemeceaap, YKONTWKO je Kpewup
CBUWU KOpPpMUCHMUULUW CcuUucTema.

= =4 -4 A -

=

YHacTaBky he Hekun oA chnydyajeBa ynotTpebe ©06wu
HaBOAMTW AWjarpam ca nNojeauMHMM cnydvyajeBuma yn
ca paTtor aAujarpama 6uMTKM 06 awWHkweHN.




431lYnpaB/batke KOPUCHMUUUMA

YHOC HOBOI KOpUCHUKA

M3meHa nocrojeher
KOPUCHMKA

AaMUHKUCT paTop

Bpucarwe noctojeher

KOpUCHUKA
gm Community Editicp

CnnkaCny4 ayjresMp¥mdeaB /batbe KOPUCHULNMA

JidmPerncrtTpoBaHM KOPUCHWUK TwUuNna ajgMuHucrtTpaTtTop
Beh nmocTtTojeher KOPWUCHWUKaA.

vyd Mdzed WWlo MmuHmncrtTpatop

ltcjHEMmMdCOpPpMCHNMK je ycnewHO y/jnoOoroBaH Ha cucrtem
YK®MRO Ce BPWW YHOC HOBOI KOPWUCHMUKAaAa, HeONnXOA[HO

| ZOo dzd Ists¢

1. ApMuHuUucTpaTop Cce nNoryje Ha cumcTtem yHocehwu
2. AgMunHMncTpaTop nonywasa CcBa nNos/pa Ha @Gopwmwu
3. AAMMUHUCTpPaAaTOpPTODpPOKaApPAZTHUMNYXREY JITMCTU CBUX K
4. AoMMHUMCTpPpaAaTOp BpPpWM M3IMeEeHY nopgaTtakKka u3abpa
5. A pMUHMUCTpPaAaToOp NpPpOHaAaNUW3IUNU U3IMEHWLEHOT KOPUCHMW
6. AAMMUHMUCTpPpaTop Opuwe opgabpaHOrlI KOPMUCHMUKaA.

O dzls j e dzOls f o dzd Ists¢

1. MorpewHO KOPpPMWCHMWUYKIDO BUPVMBET avk/l MH asl OK3oMpHaKka .1 r n a
2. N3abpaHo nocTojehe KOPUCHUYKO UME. MoBpart
3. HenonyweHa cBa noJs/ba Gopme . K d@aBpadaroKa. KO




432YnpaB/batkbe OFrpaHUYewnma

@

YHOC HOBOI
orpaHuyersa

A

Mpodecop

M3meHa
nocrojeher
orpaHuyersa

AOMUHUCTpaTop

bpucame
nocrojeher

orpanmuesa;

sual Paradigm Community Edition €%

Cnnka CAydyajesMnpapmpmpéelndyetwbnma

JYdMm PernctTpoBaHNW KOPUCHMUK BpWM YHOC HOBOT, (
OrpaHMyemwa.

vyjfmMdzdyPdjermcTpoBaHNU KOPUCHMUK

ltcjHEMdzEOpUMCHMK je ycnewHO ynoroBaH Ha CuUCTEeEN

agMUHMWCTpPpaToOppeTr WeKaoww Kkomppmee daenxKkop omMoryheHo | e

caMOMYHIOMpPaHMNYeEeHHBUMAa. YKONunko j e agMuHMcTpar

OrpaHMyewnma.

] ZOo dzgd IstsC:

1. KopucHuUkKk ce noryje Ha cuctem yHocehu kKopwuc
2. PernmctpoBaH®W KOPMWUCHMWK N oan yywaoBca HCOBBAO M O0/bap aHHav
3. PervmcrtpoBaHmu KOPWUCHMUK npoHanaswu YyHeTO or
ogaroBapaj yher Twnna.

4. PerncrtTpoBaHMW KOPWUCHWUK BpPWKM MU3IMeEeHY BpepgHoOCT
5. PervmcTtpoBaHm KOPWUCHMUNK nNpoHaAanNMU3MU M3 MeweHO
oarpajayher Twunna.

6. PernmctpoBaHMW KOPUCHUK OBpuwe opgabpaHO oOorpa-H



O dzls j dzOls g o dzd Ist5C :

l1.TlorpewlHO KOPWUCHWYKO MUMEe UM NO3UHKa. MoBp
2. HenonyweHa cBa nos/ma GopmMe. [foBpaTak Ha KO

433YnNnpaB/batke wWIOOPAMBE HE UNCTMUX

YHOC HOBOT Yaca

Npodecop Py AAMUHUCTpaTop

Bpucare nocrojeher yaca
0p.o6perse yHETw(;\.'igrc By Visual Paradigm Community Edition @

Cnnka AydvyajesMnpabmpbbdbeyacoBuma

JYydmMPernctTpoBaHMN KOPUCHWUK BPWKU yYyHOC HOBOT, o0f
YKONuKO permnmcrTpoBaHmU KOPWUCHMUK nma npuBuUNET Uj
OfO0OGOpaBaHKe eyoamxocBTapaHe npodgecopa.

vyd Mdzd yPdermcTpoBaHMU KOPUCHMUK

ltojHEfKdOIM CHM K j e ycnewHO YyNOoOroBaH Ha cucrtTewm
agMuHmMmcTpaTopa.

| &zO9 dzd IstsC:

1. KopucHNUK ce noryje Ha cucTtemM yHocehu «Kopwu
2. PernctTpoBawWiioNkob@B@HIKKB A NO/ba Ha YO@MWMKGEa VY
pPerMcrTpoBaHMU KOPWUCHUK nmMma npuBuner nj e .




aytTomMaTcKkKunu 6uMTuM opgob6GpeH. Y CYynpoTHOM

Kako 6 yac O6mMmo obyxBaheH nNnpuMAMKOM K

Heor
peunpa

3. PerimooBaHM KOPUCHWUK NpoHanasumw yHeTuU 4yac Yy

npeamMerTa.

ok

opabpaHor npepgmerTa.
6. PermcTtTpoBaHWLUKO pyapKa HMp 4 a c .
7. AoMUHuMUCTpaToOop BpWM opobpewa YacoBa K

O dzls j edzOls g o dzd IS5 :

1. Mor pewHoO KOPUWCHMYKDO nmme nnun NO3 NHKa.

2. HenonyweHa cBa nNosma GopmMe. MoBparTack
3. Yionuko yac HUj e opobpeH, HeonxopgaH
floBpaTak Ha Kopak 2, OAHOCHO Kopak 4

434MNper nep pacnopepgpa YyacoBa

MNperneg pacnopena 4Yacosa 3a
oaabpanor npodecopa

lMpernen pacnopeaa Yacoea 3a
oaabpauy rpyny

PerucrpoBaHu KOPUCHUK

Mpernen pacnopepavacosa 3a
oaabpany y4noHuLy
v Visosd Faradigm Community Edist

PermctTpoBaHW KOPUCHWUK BpPWKM MU3IMEHY BpepgHOC
PerMmctTpoBaHNW KOPUCHUK MNPOHANM3IUN U3 MEHHEeHN

oOj n c

Mo B p
Ha KO
j e
rnas

Cnnka €ByvyajeslMpgnoepepacnopega YyacoBa

JYdMm PermcTtpoBaHwm KoOppaemap esgaluny ancpoesran e | a
Kpurtepunjyma.

VYd mMdzd yPJermcTtTpoBaHM KOPUCHMUK

O C H (



ltojHEZMdaam cH MK j e ycnewHO permcrTpoBaH Ha cucrTe
agMmnHmcrTpaTopa.

] &zO9 dzd IstsC:

1. KopucHMUK Cce Noryje Ha CMWC/Toeswm HykHyo.cehmn Kopwuc

2. PernmctTpoBaHMW KOPUCHWUK BpPpWWU ofgabup Kputepwuj
pacnopeagMoiraxctoBpe opgabppe cemMegDpapHMMNINCT a
pacnopefj 3a TPeHYTHO aKTWBHM cemMecTap, Kao
3a kepe mpnAnmcrTaTtTum pacnopeang.

o dzls j edzOls g o dzd IS5

l1.MorpewWlHO KOPUCHWUYKO UMEe UNKU NO3UNUHKaA. MoBpa




440nj arpamM aKTWMUBHOCTMN

AQMUHUCTpaTop MNpodecop

Y

Powered By Visual Paradigm Community Edition q

Cnnka RWAjarpamM akKTWMUBHOCTW YyHOCaAa WU nNnper ne,



53 akK /by 4ack

Y o0oBOM pajy @QYHeRHWDMpawme e TXOoOpmMBINRANYE KOPMUCH

MHPpdee j ca codpTtBEepa 3a ayToMaTwKkjoa pjaec nvonNaewh@isesHbe a
AeTa/bHO nNpepgcTaBJ/beHa

KopucHMUYK UK oomareyfhbzs & KOPUCHUKY YHOLWE e
MHpoOopMayuumja noTpebdbRAapesa KPpeupa.beOpa@acUHPopmal
cCucrtThArgolimetablink oj 1 kao pe3yntaTt Bpaha paToTeKky K
npumKkas pacnopejga napcpma nwopeEjgaeaspmaleH @oXyg MEB & €
rpyne "M yuyYynmoHwuuye.

Pa3Boj affenyagrRjiaco),] Mepun onakwaH Kopuuwheh
oBOM KamuHauwu JSFnRichFeacegpiaa M npyxa Be/TUWKKUW M360p K
CBakKoM TPpPpeHYTKY MOXeMO Hahwu pewewe Yy HeKO]j C

MO AgepHUXx amnaknxhpeyneak #EIBUJPACY Cce NOEBEpPpA@/jee FAOCT atk
3a Kopumwhewe M MaHuUNynmcawe nogauyuumma y 6asun n

Mako je y annumkauumjunm KopumwheH Mamwn [eo VYK
CNOMEHYTMUNX T e XaHNOVOKN avl vaj aH yngpaepcHToaBB /idaa OHOWM X 0 B O Y
pas3ymMeBatme.




6/lnTepaTypa

1. bBpaHko MunocaB/beBMuh, Mnnadu BupgpakoBuh. JaBa
YHunuBep3untetrT y Hosom Capgy, PakyntTeT TexXxHMUYK

2. JSF 2.0 specificatioHa mMpexw® Ty M nocnepgwMt7]l npumcrtyna 15
https://jcp.org/aboutJava/communityprocess/final/jsr314/index.html

3. JSF TutorialsPointHa Mpexwn, pgaTyMm nocnejwer npucrtyna
https://www.tutorialspoint.com/jsf/

4. RichFace® (b u n Bed® p aaH 1 L

http://richfaces.jboss.ofHa Mpexun, pfgaTym nocnejwer nNPUCTY

5. RichFaces ShowsaHa wMpexwn, paTyM nocnejwer npucrTymn
http://showcase.richfaces.org

6. PluralSight JPAcourseslla Mpexun, pfgaTyMm nocnejwer nNpucrTy
https://app.pluralsight.com/library/

7. Balaram, MVC1lvs.MVCIHa wMpexun, paTyM nocnejwer npucrt
http://completejavaj2ee.blogspot.rs/2012/03/rwes-mvc2.html

8. TheJavaEE5 TutorigHa wMpexu, pfgaTyMm nocnejwer nNpucrTyl
http://docs.oracle.com/javaee/5/tutorial/doc/bnara.html

9. Mpod. Ap. Bowko Hwukonwnh., BEYHeUKBTEPPO3TUETXEHTMAY Kyn Ede
MporpamMuparwe WHTEHEEH e eakm) N KgaITWMa .NnO0CNnepmwer
16.05.2017.

http://rti.etf.bg.ac.rs/rti/ir4pia/



https://jcp.org/aboutJava/communityprocess/final/jsr314/index.html
https://www.tutorialspoint.com/jsf/
http://richfaces.jboss.org/
http://showcase.richfaces.org/
https://app.pluralsight.com/library/
http://completejavaj2ee.blogspot.rs/2012/03/mvc-1-vs-mvc2.html
http://docs.oracle.com/javaee/5/tutorial/doc/bnara.html
http://rti.etf.bg.ac.rs/rti/ir4pia/

