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| MpeproBop

OBaj macTtep pag je 3samuwIbeH kao yBoga y JaBy, ogHocHo JEE TexHonorvjy. Noeja je na
ce 4yuTaouy npyxe OCHOBHe MHGOpMauuje O TEXHOMOrUjU, NPUHLUNK, MEeTOOO0NOornje 1 Crn4YHO.
MoppasymeBa ce aa umTanay, nocegyje OCHOBHO MHGOPMATUYKO 3HaHE.

Pag je opraHnsoBaH y Tpu rnasHe LesivHe:
e ¥YBOA — KpaTak onuc kopuwheHnx TexHonoruja;
o Annukauuja — npukKas u opraHusauuja annvkauuvje n nparehe 6ase nogartaka;

o Koo annukaumje — npukas genoBa kKoga U3  annukauuvje, y3 opgrosapajyhe
KOMeHTape;

Linrb Tese je ynosHaBawe untaoua ca JEE TexHonorunjom, kao n ocnocobrbaBame 3a garou
paa v ycaBplLuaBare Y OBOj TEXHOSOIMjU.
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Il 'YBOn

1.1 Jaea

Llejmc locnuHr, Majk WepuaaH u lMaTtpuk HOyTOH cy 3anoyenu pag Ha npojekty nofa
nmeHom ,xpact” (oak) 1991, rogmHe. MNnaHupaHo je ga ce Taj NPOrpamckun je3nk KOpUcTu 3a py4vHe
ypehaje n kyhHe anapate, anu je jako 6p30 npepacTtao cBojy HameHy. M3 Tor npojekta he kacHuje
HacTtatu JaBa nporpamcku je3unk. CaH Majkpocuctemc (Sun Microsystems) je 1995. o6jaBno npsy
Bep3ujy, nog nmeHom ,Jasa 1.0“. 3aHumrbuBo je ga je nve JaBa un3abpaHO M3 NUCTE CIy4ajHUX
peuwn.

Pasnukyjemo Tpn nsgama Jase:

e Japa ctaHgapAHo nsgawe (Java Standard Edition - JSE) - cniyxu 3a pasBoj
annvkauuja 3a kyhHe padyHape, U3 Kojer cy ce pasBuna octana usgama;

e JaBa MuKpo nsgame (Java Micro Edition - IME) - ,ocMpomMalLeHo” OCHOBHO (
n3garse - Cry>Ku 3a NpaBSberbe annvkalmja 3a Tako3saHe yrpaheHe
(embedded) ypehaje - ypehaje ca orpaHnyeHuM pecypcuma, Kao LWTOo cy (;_-___": )
Mob6unHu TenedoHu, ypehaju 3a TB, uta.; - —

e JaBa uspgamne 3a nocrosHy npumeHy (Java Enterprise Edition - JEE) - —
Hagorpagha ctaHgapaHor nsgama koja omoryhaea pasBoj NOCIOBHMX
annukauuja; Ja Va

MpBOGUTHO je y cBMM HasvBuMa cTajana ABojka — Hnp. J2ME, anu je 2006. roguvHe
n3bayveHa N3 MapkeTUHLLKMX pasnora.

[a 6n KopnCcHUK Morao ga kopuctu JaBy Ha CBOM padvyHapy, Mopa da UHcTanupa unm Jaea
n3BpLLHO okpyxewe (JRE — Java Runtime Enviroment) — ctBapu noTpebHe 3a nsspliaBamwe Jasa
Koda Ha padvyHapy wnu Jasa anat 3a pa3soj (JDK — Java Development Kit), koju je Hapckyn
N3BPLLHOI OKPYXeHsa, Tj. CaApXu UCTe CTBapW Niyc KOMNMNaTop, anate 3a passoj, UTA.

Tokom 2006. - 2007. roguHe, CaH je objaBno BehuHy koga Jase nog [T (GPL - GNU
General Public License) nuueHuom, ocum marnor gena Hag kojum HM cam CaH Hema ayTopcka
npaea.

[1.1.1 MpuHUMNN
[MocToju neT OCHOBHUX NpuHLUMMa Koju cy npaheHn npunukom npasrbexa Jase:

[a 6yne jegHocTaBHa, 06jeKTHO-OpUjeHTCaHa U Naka 3a yyere;
[a 6yne pobycHa n curypHa;

[a 6yge noptabunHa n He3aBNCHa Of, apXUTEKTYpa padvyHapa;
[a nma gobpe nepcopmaHce;

[a 6yne nHTepnpeTpaHa, BULEHUTHA U AUHAMUYHA,;
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11.1.2 ,,Mvuwn jeaHom, nokpehu ceyaa“

JegHa oa rmaBHMX nNpegHOCTU JaBe je nopTabuITHOCT — WTO 3Ha4u, jeqHOM HanucaH koa he
ce m3BpluaBaTM Ha cBMM nnatgopmama. To ce nocTmxke y3 nomoh JaBuHe BupTyanHe MalunHe
(JVM). Kapa ce k6 HanucaH y JaBum koMnajnupa, OH Ce He NPeBOAN OUPEKTHO Yy MaLUMHCKM Kop,
Koju je cneuncpmnyaH 3a ceaky nnatgopmy, Beh y TakosaHu 6ajT-kda. bajT-kdg ce nHTepnpeTtupa
Ha BUPTYENHOj MaluMHW, Koja je NncaHa cneumjanHo 3a pasnuumTe Bepaunje onepaTtMBHUX cMcTeEMa.

Wako oBaj HayuMH npeBofewa W wu3BpLaBaka nporpamMa uMma BenuKy MNpPeaHoCT —
nopTabunHocT, oH Takohe nMa 1 BEenuKy MaHy — ClopoCT — NpOrpaMu Koju ce u3BpLuaBajy Ha OBaj
HauuH Cy crnopwju of nporpama Ymju ce k64 NpeBoAu M U3BpLUABA AMPEKTHO Y MAaLUMHCKOM KoAy.
MehyTtum, ob63npom ga ce JaBa ctanHO pasBuja, Aa ce TWM npouecu cTanHo yHanpehyjy u
onNTUMK3Yjy, Kao 1 yBoheweM TayHo-Ha-Bpeme (Just-in-Time) komnunaTopa, Ta pasnvka ce 3HaTHO
cMamuna.

11.1.3 ,,Cakynrbawe otnagaka” (Garbage collection)

JaBa je Hacneguna gocta ocobuHa jesuka Ll n Li++, anu nma n Hekonuko GUTHUX pasnuka y
odHocy Ha HuX. JegHa of Hajgehux je pag ca mMemopujoM. Y rope MNOMEHYTUM jesuumma
nporpamep je oyxaH aa BoAu KOMMNeTHy 6pury o memopujy — 1 aa je anoumpa u ga je ocrnotogum.
Camum TMM je TO BMNO MOANOXHO rpellkama, na Ccy ce 4YecTo AellaBana Tako3BaHa Lypeka
MeMopuje — Kaga nporpamMep anouupa memopujy, anvn sabopasu ga je n3dpuwe.

Crtora je y JaBu Taj cucteM m3MeweH, na nporpamep jeanHo Tpeba aa pasmuwrba o
anoumpary Memopwuje, oK cam cucteMm B6puHe o Gpucamwy. Cuctem koju ce Tume 6aBu ce 30Be
ayTomMaTCKu cakynsybay oTnagaka (automatic garbage collector) - oH npaTtu kopuwherwe memopuje,
n ocnobaha 3ayseTy MEMOpPUjY YUM je BULLE HMjedaH nporpam He KopucTu. MNporpamep He Moxe
eKCnNMUUTHO Aa ra nosoBse. MoeanHo Bpeme 3a weroBy aktusauujy 6w 6uno kaga nporpam He
pagn HuwTa Apyro. [apaHToBaHO je ga he ce cakynrbad oTrnagaka akTMBMpaTW ako nporpamy
HeJocTaje Memopuje, y Mokywajy aa je ocnoboau kako 6u vMsBplLuaBakwe nporpama Mormno aa ce
HacTaBsu.

[1.1.4 CuHTakca

CwuHTakca je y Benukoj mepu HacriefleHa of Li++-a, na ce 3ato cmaTpa Aa je NpuinyHo
nako L|++ nporpamepy aa ce npebauu Ha JaBa nporpammparse.

Y JaBu je ckopo cBe knaca, dyHkumja unu objekat - OCMM OCHOBHMX TMMNOBa nojaTaka
(6pojHK, 3HaAKOBHM W NOrMdkM TuM) U onepauunja (netrbe - if, while, utg.). Takohe, 306or
nojegHoOCTaBIbMBaMa, ann U ymarwmBama rpellaka u nower gusajHupana nporpama, nsbayexu cy
N BULLECTPYKO HacnefhuBamwe 1 npeknanaxke onepartopa.

YBegeHa cy 1 npasuna no nutakwy MMEHOBawa AatoTeka, Na Tako AgaTtoTeka mopa ga ce
30Be WUCTO Kao W Kraca Koja je geknapucaHa kao jasHa (public) y vsemy, oK 3a npuBaTHe (private)
Knace To npaBuno He Baxu. EkcTeH3anja gatoteke mopa ga byae .java. HakoH npeBohewa koga y
0ajT-kog, nobujamo gaToTeky nod UCTUM MMEHOM, ann ca eKCTEH3MjOM .class u OH MoXxe da ce
nokpehe 1 nsspLiaBsa.

dyHKUMja KkOja ce no3uBa MPUITMKOM MOKpPEeTaka Mporpama ce Hasvea rfnaBHa (main).
Mporpam Moxe umaTth BULLE FMaBHUX PYHKUMja (anu y pasnMymTuM knacama), ¢ TMM LITO ce Mopa
TayHO Harnacutu koja Tpeba Aa ce MO30Be MPUNIMKOM MOKpeTawa nporpama. 3a pasnuky og
Li/U++-a, rnaBHa (pyHKUMja oBOe NnpuMa camo jeaH apryMeHT:
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public static void main(String[] args)

MapameTpu Koju ce npocnehyjy rmaBHoOj OYHKUMjU Ce YrnaBHOM 3a4ajy NPeKo KOMaHAHe NuHuje n
nobujajy ce y Kao HU3 3HaKOBa.

CrangapgHu 3gpaeo ceeTe! nporpam 61 y JaBu narnegao oBako:

public class HelloWorld {

public static void main(String[] args) {
System.out.println("Hello, world!");
}

Mo rope nomeHyTMM npaBunuma, OBY AaToTeky 6uMcmMo Mopanu [a Has3oBeMo
.HelloWorld.java“ n n3 wera 6ucmo HakoH komnajnupawa gobwnu ,HelloWorld.class®, koju 3atum
MOXeMO [a NOKPeHeMO.

System.out.println je cTaHgapAHV HAYMH 3a LWITaMNake caapxaja Ha CTaHA4apAHM 13nas.

MoHoBHO Kopuwhewe koga je n y JaBu GuTHa cTaBka - oxpabpyje ce kopuwhene Beh
HanncaHux OmbnuoTteka 6uno og cTpaHe camor nporpamepa, 6uno og OpyrMx nporpamepa,
opraHusaumja, komnaHuwja, uta. Te Gubnuoteke ce ykIbyyyjy y nporpam kopuwhewem KrbyyHe
peuun import:

import java.applet.¥*;

Tpeba nomeHyT 1 KoHuUenT JaBa 3pHa (Java bean) - To cy knace nucaHe no ogpeheHum
KOHBeHUMjama - Te KOHBeHUuje omoryhaBajy kopuwherse, MOHOBHO Kopulhewe, Merare U
noesesnBawe 3pHa. [la 6M Heka knaca Ouna 3pHO, OHAa MOpa fa MMa jaBHU KOHCTpyKTop 6e3
aprymeHarta, 3a cBaku of aTtpubyTa Te krace Mopajy Aa nocToje MeTode - YNaHOBW Krlace Koju
Bpahajy 1 noctaereajy BpegHocT Tor atpubyTta u mopa ga byae cepujanusoBaHa.

1.1.5 Annetu
AnneTtn cy JaBsa nporpamu koju ce Hajuyewhe kopucte y oksupy XTMIJ1 ctpaHa, Ha koje ce

NoCTaBrbajy Ha CrvyaH HauuH Kao Cruke.
»30paBo CBETE" Npumep anneTa:
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import java.applet.¥*;
import java.awt.¥;

public class HelloWorld extends Applet ({
public void paint( Graphics g ) {
g.drawString("Hello World", , )
}

[1.1.6 CepBneTtu

Cepsrnietu cy cepBepcke JaBa annukauuje, Koje NnpMMajy 3axteBe o4 KnuvjeHaTa (Hajyewwhe
kopuwherwem XTTI npoTtokona) n reHepuwy ogroeapajyhe ogrosope (Hajuewhe XTMIJT cTpaHne).
Kao wrto camo nme kaxe, oBM nporpamu ce M3BpLIaBajy Ha CepBepy W CBOj M3nas npukasyjy
KNUjeHTy.

OHu nmajy Hekonuko npedHocTn y ogHocy Ha CGIl — He Kpenpa ce HOBM NpoLuec 3a CBaku
3axTeB (OBa pasnuka je Hapo4MTO youSbMBa ako je nocao Koju Tpeba ga ce obaBu MPUITMYHO
mManu), Beh camo nocebHa HUT. To Takohe 3Ha4YM Mary NOTPOLLHY Memopuje, 003Mpom ga ce He
npaBu KONuja caMmx CKpUNToBa 3a CBaku 3axTeB NocebHo, nowTo je kda cepsneTta Beh y memopumju
N HUTKM KOje OH nokpehe KopucTe Taj Koga.

11.L1.7 JavaServer Pages
JaBa Cepsepcke CtpanHuue - JCC (JavaServer Pages - JSP) cy JaBa TexHonoruja koja
CNYyXW 3a [UHAMUYKO TreHepucawe WHTEepHeT cTpaHuua, kopuwhem JaBa nporpamepckor

okpyxena. JCC je CaHoB oarosop Ha IMXI1 n ACIT.

JCC «dp ce ybauyje y XTMI1 ctpaHy, yoksupeH genumutepuma <% n %>. Ha npumep:

<%@ page import="com.foo.bar" %>
<%! int serverInstanceVariable = 1; %>

11.1.8 JEE - JaBa nsgate 3a NnOCrIOBHY NPUMEHY

JaBa je CBOj XXMBOT 3anoyernia Ha 4eCKTon padyHapvMma v Taga je 6uno Benvko nuTtawe ga
nn he ukaga gocnetn Ha cepepe. [laHac, NOCNOBHO M3dawe JaBe je HEWTOo WTo je 4ecT nsbop
NPUIIMKOM M3page BEMUKMX annukaumja.

Mo Cany, JEE unHe cepBucu, nporpamepckn annnkatmeHu nHtepdejcu(API) n npotokonum -
Ha npumep noBe3mBawe Ha 6asy (JDBC), parbuHcko nosuBawe Metoga (RMI), cepsuc 3a
cnawbe/npumatbe nopyka (JMS), cepenetu, noptneTun, uta.

JEE kopuctun BuwecnojHun mogen - JEE annukaumja ce cacTtoju M3 HEKONUKO cnojesa, na
Tako MMamo, Ha npumep, NPe3eHTaunoHN Cnoj, NOCOBHN CMoj, CMoj 3a NpUCTyN nogauuma, UTA.
OBaj npuctyn je 6orbu oA CcTaHAap4HOr OBOCNOJHOr (KNuWjeHT-cepBep) Mopena 3aTto WwTo je
ckanabunHuju, YMHW annukKauujy NakLWwoM 3a ogpXKaBake 1 garbu passoj, uta.

JEE annukauunje ce usBpluaBajy Ha anfiMkauMoOHUM cepBepuMa - TO Cy CepBepu Koju cy
HanpaerbeHn Tako ga nowTyjy JEE ctaHgapae v Koju, camum TuMm, oMmoryhaeajy ga ce Ha wuma
nsspwasajy JEE annukauunje. Hekn og HajnosHaTujux annukaumoHmx cepsepa 3a JEE cy: nac

8
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duw (GlassFish), Llej Boc (Jboss), Anaun LlkpoHnmo (Apache Geronimo), uTa. TpeHyTHO
akTyenHa sep3auja je Jaea EE 6.

JEE JEE
Annukaumja 1 Annukaumja 2

KnnjeHTCKK KnwnjeHTCKK
cnoj padyyHap

Be6
:JSP CTpaHe Cnoj
JEE
Cepeep

Jaea spHa Jaea zpHa rlocnn?l-m

Jamaspa) | Jlasasea) enoj
Basa Basa Base Cepeep 3a
nojaraka Gase nogaTaka

JEE je samuwrbeHa Tako ga ce BehuHa pyTUHCKOr nocra, Tj. nocrna Koju je Kopg CBUX
annukauuja McTM unu BeomMa cnvyaH (cecuje, TpaHcakuuje, ...) obaBrba ayToMaTCKu, Kako 6w
nporpamepy OCTano LITO BULLIE BpPeEMEHa 3a pa3BOj M MMMEMEHTaUMjy NOCMOBHE florMke came
annukauuje. Takohe, jow jegHa Benuka npegHoct JEE-a je To WwTo je He3aBucHa oa nnatdgopme.

Mehytum, 6uno je n npobnema. lNpe cBera, kopuwhewe je 6uNo npesuLle KOMMNIEKCHO.
O63npom ga je vaeja 6vna ga ce pyTUHCKM Mpouecu aytomaTtudyjy, 6uno je notpebHo gocta
BpPEMEHa 3a nucawe KOHMUrypaumoHnx gatoTeka Koju Gu onucanu Kako annukauuja tpeba ga
noctynu y ogpeheHum cutyaumjama (Ha npumep NPUIMKOM pyKkoBaka cecujama). OBo je 6uno
HaApPO4MTO YNMaArbMBO MOLWTO HMje 6uno moryhe nckrbyuntn Kopuwherwe genosa Koju Hucy Gunu
noTpebHKn, Tako Aa Cy CBe KOMMOHEHTe Mopane Aaa 6yay KoHdurypucaHe, WwTo je 6Mo goaatHu u
HenoTtpebaH Hanop. Takohe, TUMe cy ce gobujane rnomasHe annukauuvje Koje cy cagpxane u
notpebHe n HenoTpebHe KOMMOHEHTE.

MocTojao je n npobnem 3aBMCHOCTU - akO KOMMOHeHTa A 3axTeBa KOMMNOHeHTy b, oHaa je
koMmnoHeHTa A 6una gyxHa aa ce nobpuHe aa joj je komnoHeHTa b goctynHa. Ty ce oHAa jaBrbao
1 npobnem Be3nBawa KOMMNoHeHTe b y kogy komnoHeHTe A (Tj. ako 61 y HEKOM TpeHyTKy Tpebaro
NPOMEHUTN Ty KOMMNOHEHTY, Mopao 6u Aa ce Mewa kof, a camvm TuM 61 Mopana NoHOBO Aa ce
koMnajnupa v uena annvkauuja). Takohe, yrnaBHom Huje 6uno moryhe BpLUMTK TeCTOBe, 3aTO LITO
Cy 3a TecTupare 6unm noTpebHn HEKN eneMeHTHn koje nHadve obesbenyje JEE cepaep.

MNomeHyTH HegocTaum cy cTBopunun gobpe npeaycrnose 3a passoj HagorpaaHu, Tako3BaHnx
oksupa 3a JEE. O jeaHom of HajnonynapHujux npudamo y cnegehem nornaerby.
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1.2 Cnpune (Spring)

Hakne, CnpwuHr je jegaH oA HajnonynapHuWjUX okBupa 3a JaBy Koju OTKnawa MHore 6utHe
. HegocTaTtke TMOMEHYTE paHuje - HAp. Huje noTpebHo
‘ Spﬂng KOHbMrypmucaTtu 4enoBe Koju ce He KOpUCTe, 3aBUCHOCT namehy
KOMMOHEHTWN pellaBa cam OKBWUpP, oMoryheHo je TecTupame,
nTAa.

Jesrpo CnipuHra 4yvHe gBa mogyna - nHeepauja koHTpone (Inversion of Control) n acnekTHo-
OpMjeHTUCaHO Nporpammnpar-e.

MHBep3nja KoHTpore je Beh nomMeHyTa - Kaga MOCTOjM 3aBUCHOCT U3MeRy Hekux
KOMMOHEHTW, OHE MOpajy Py4HO Aa ce nosexy. MaHa Tora je, kao WwTo je Beh peveHo, WwTo 6u oHaa
MOpao fa ce MeHa U caM KoA, WTO je HapounTo npobrnemaTnyHo ako je, Ha npumep, NoTpebHo To
paanTy NPUIMKOM TecTMpara annukaumje UM ako ce yKrbyudyjy pasnuumte KOMMOHEHTE Y Bep3nju
3a pasBoj U Bep3vju 3a npoaykuumjy. Kog CnpuHra je TO pelleHO Tako LWTO ce Te 3aBUCHOCTU
nogellasajy BaH koga (y KoHuUrypaumoHmm gatotekama), Tako a HeMa Merara Koaa npurmkom
TMX n3meHa. Takohe je moryhe mmatm pasnunuuTte KoHdurypaumje 3a pasnuumte notpebe (Tecr,
pas3Boj, Npoaykuuja), a caMo noBesmBare KOMMOHEHTN BPLUM Cam OKBMP U Nporpamep O TOMe He
Mopa aa bpuHe.

EBoO kako 61 geo KoHdurypaumnoHe gatoteke (Heke annukaumje Koja kopuctu CnpuHr) koju 6puHe o
WHBEP3UjU KOHTpONe Morao aa nsrnega:

<beans>
<bean id="laserPrinter" class="com.example.LaserPrinter"/>
<bean id="inkjetPrinter" class="com.example.InkjetPrinter"/>
<bean id="printerService" class="com.example.PrinterService">
<property name="printer" ref="laserPrinter"/>
</bean>
</beans>

OBuM cy gepmHucaHa Tpy 3pHa - laserPrinter, inkjetPrinter M printerService.

Takohe, TUMe WTo je y printerService 3pHYy Yy Norbe 3a aTpubyT Nog MMEHOM printer
CTaBibeHa Kkao pedepeHua laserPrinter, obe3beheHo je cBe WTO je noTpebHoO 3a Beh
NOMEHYTY WHBEP3Wjy KOHTpone - garbe je cBe Ha CrpuHry, Koju ce OpuHe [a 3pHO Kkoje ce
pedepeHumnpa yBek Oyae OOCTYNHO y 3pHY Koje ra pedepeHumpa. AKO ce Hekaga ykaxe notpeba
Aa Ce KOPUCTU HEeKO OpYro 3pHO, CBe WTO je NOTpebHO ypaauTu je pedepeHumpaTt ce Ha Heko
APYro 3pHO U TO je TO - HeMa Meraka Kofa, NOHOBHOI KOMNajnvpama, UTA.

JegaH og BaxHuUjux moayna CnpuHra je Moayrn 3a acnekTHO OpUjEeHTMCaHOo nporpamupare
(AOTI). AOI je y Heky pyKky Hagorpagha O6jeKTHO-OpujeHTUCaHOr nporpamupaka - OH yBOAU
nojam acnekra, koju je y AOl-y oHo wTo je knaca y OOTl1-y. Kao WwTo n camo nme kaxe, acrnekTun ce
OAHOCEe Ha Heke acnekTe annukauuje - HNp. Ha norosawe oapeheHnx gorahaja M3 annukauvje y
Heky AatoTeky. Ako Tpeba, HNp., noroBatu No3mBe mMeToda y Hekoj annukaumju, 6e3 AOl-a 6u
O1no HeonxoQHO PyYHO AodaTu Hapeaby 3a WTaMnake Ha NoYeTKy cBake yHkumje. MehyTtum, ca
AOTl1-om, noTpebHo je onucatu wrta Tpeba ga ce gecu y ogpeheHoj cutyaumnju. Tako 6u y oBom
npumepy ca noroBawem 6uno notpebHo gedmHucaTn acnekt koju he ce akTuBMpaTn NPUIIMKOM
nosmnea yHKUMje n Koju he wTamnaTn noTpebHe nogaTke.

10



Mactep pag - MunaH Kpctuh - JEE annukaumja - ENekTpoHCKU LLKONCKM AHEBHUK

Jow jegHa srogHa npumeHa AOfll-a je n npunukom KOMyHukaumje ca 6asom - ako je
noTpebHO fa ce cBaka KOMyHUKauumja ca 6a3om obaBrba y OKBUpPY TpaHcakumja, 6e3 AOl-a 6u oko
cBakor ynuta O6uno noTtpebHO ypaauTM OodaTHE MOCIMOBE Be3aHO 3a OTBapake/3aTBapare
TpaHcakuuja. Ca AOIlT-om je To 3HATHO Nakwe - geuHnLLE ce acnekT koju he cBaky KOMyHUKaLnjy
ca 0a3oM YOKBMPUTM TpaHCakumjom M TUMe je nporpamep ocnoboheH 6uno kakeBor parber
nporpamvpatsa y Be3u ca TpaHcakuujama.

CnpwuHr cagpxu jow mogyna, Ha npumep - MVC - Model View Controller mogyn (onakwasa
n3pagy nHTepdejca ka KOpUCHUKY), Moayn 3a pag ca 6asama (3a pag ca penaumoHum Gasama
nogataka kopuwherwem JDBC-ja 1 gpyrnx o6jekTHO-penaumoHnx anaTta 3a Manvpake), Mogyn 3a
pag ca TpaHcakumjama (onakwaBa paf ca TpaHcakuujama), Moayn 3a TecTupawe (omoryhaea
TecTupawe TMMe LUTO yymTaBa cBe NoTpebHe nogaTtke, nocTaBrba NOTpebHe NPpoOMEeHIbMBE U TUME
CTBapa OKpy>xeke koju 6u Tpebano aa cumynupa peanHy cutyauujy), uta.
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1.3 Xaj6epHejm (Hibernate)

XajbepHejT je anaT koju omoryhaBa Mmanuparwe O0O0jeKTHO-OpUjeHTUCaAHOr Mogena Ha

TpagunuunoHanHy penauuoHy 6asy nogataka. Auctpubympa ce noa

’ HIBER GNU Lesser General Public License nuueHuom. TpeHyTHO je
’ akTyenHa sep3auja 3.6.0.

maBHa ynora XajbepHejTa, 1 OHO 3a WTa ce Hajuyewhe KOpUCTK, je manvpane Jasa krnaca
Ha Tabene y 6a3n nogataka. TO MPaKTMYHO 3HA4YM [a, HAKOH LUTO KOPUCHUK UCMPaBHO Manupa
knace u Tabene, BENVKM 4e0 Nocrna npenasu ca wera Ha XajoepHejT - KOpUCHUK Hehe MmopaTu ga
nuwe SQL kog, Beh he cBe onepaunje Hag Tabenama obaerbatn kopuwhewem TMX JaBa knaca.
HapaBHO, ocTaBrbeHa je MoryhHOCT nucawa ctaHgapaHor SQL koga, ako TO KOPUCHMK XKenw, anu
TO HWje Npenopy4qsbMBO, 3aTO WTO OM TO OHOa oHeMoryhuno jegHy Beoma KOPUCHY CTBap Kojy
OoHocu XajbepHejT, a TO je MpeHocMBOCT. Haume, ako ce NpuiIMKOM KOMYyHuKauuje ca 6asom
Kopuctu camo XajbepHejT, oHaa cee wWTo Tpeba ypagutu nNpunmnkom Merarwa 6ase koja ce
KOPUCTM je NpoMeHa Apajsepa Yy KOHUrypaumoHoj gatoteumn. AKO KOPUCHUK MMa noTpeby aa nuwe
Hekn cBOj SQL ynuT, a xenu ga 3agpXu MOryhHOCT NpeHoLwewa, OHOa MOXe Ada KOPUCTH
Tako3BaHn HQL - Hibernate Query Language - XajbepHejToB je3uk 3a nnucamwe ynura.

[a 6u annukaumja kopuctuna XajoepHejT, OH ce, HapaBHO, Mopa koHdwurypucaTn. [eo
rnaBHe KOHdUrypaunoHe gatoTteke 3a XajdoepHejT 6u morao ga mnsrrnega oBako:

<hibernate-configuration>
<session-factory>
<property name="show_sql">true</property>
<property
name="hibernate.dialect">org.hibernate.dialect. MySQLMyISAMDialect</property>
<property name="hibernate.connection.driver_class">org.gjt.mm.mysql.Driver</property>
<property
name="hibernate.connection.url">jdbc:mysql://localhost:3306/applabs</property>
<property name="hibernate.connection.username">root</property>
<property name="hibernate.connection.password">password</property>

<mapping resource="org/example/Foo.hbm.xml"/>
</session-factory>
</hibernate-configuration>

Y oBomM npumepy, annukaumja kopuctm MySQL 6asy nogataka, kKoja je MOKpeHyTa Ha
NoKanHoM payvyHapy M Ha Kojy ce noryje ca KOPUCHUYKMM UMEHOM root u wudpom password.
Takohe ce u pedbepeHuMpa Ha jeOHY KOHpurypauumoHy [aToTeKy Koja manupa knacy Foo Ha
NCTOMMeHy Tabeny.

Manupame knaca Ha Tabene ce BpLun npeko XML gaTtoTeka Unm Npeko aHoTauuja.

EBo kako 61 morma ga usrnefa rope nomMeHyTa gatoTeka 3a Manupake knace Foo Ha
ncToMmeHy Tabeny:

12



Mactep pag - MunaH Kpctuh - JEE annukaumja - ENekTpoHCKU LLKONCKM AHEBHUK

<?xml version="1.0"?>
<IDOCTYPE hibernate-mapping PUBLIC
"-//Hibernate/Hibernate Mapping DTD 3.0//EN"
"http://hibernate.sourceforge.net/hibernate-mapping-3.0.dtd">
<hibernate-mapping package="org.somepackage.eg">
<class name="Foo0" table="foo_table">
<id name="id" type="java.lang.Long">
<generator class="sequence" />
<fid>
<property name="captionText" column="caption_text" />
</class>
</hibernate-mapping>

OBuM je manupaHa Tabena u3 6ase nog UMeHoMm foo table Ha knacy Foo. Ta Tabena y
6asn nma aBe KonoHe - id U caption text. JaBa kOA Knace Foo Ha KOjy je manupaHa oBa
Tabena 6w narnegana oBako:

class Foo

{
private int id;
private String captionText;
// getters and setters

D8

[akne, nomeHyTe Tabena u knaca cy cajga manvpaHe W NnoBe3aHe, Tako Aa ce o4 caj y
KOAQY MOXe KOPUCTUTM Knaca Foo U ca hOM MOXe Aa ce paau cBe WTOo je noTpebHo, Hurge ce He
nuwe SQL kog. Ha npumep, npaBrbete HOBE MHCTaHLE Knace Foo U keHo ybaumBawe y Tabeny
y 6a3n 6u narnegano oTnpunnKe OBako:

SessionFactory sessionFactory = new
Configuration () .configure() .buildSessionFactory()
Session session = sessionFactory.openSession();
Foo foo = new Foo();

foo.setCaptionText (some caption) ;

Transaction tx = session.beginTransaction() ;
session.saveOrUpdate (foo) ;

tx.commit () ;

session.close() ;

HapaBHo, XajbepHejT omoryhaBa mehycobHO noBesuBawe Tabena, y ©mno kom obGnuky
(jepaH Ha jepaH, jeaaH Ha MHoro, UTA.). OBge 6w Tpebano NOMeHYTM jow jefHy jako 3aHWMIbUBY
MOryhHOCT Kojy Ham AoHocu XajbepHejT - Tako3BaHO Nenw0 goeriadewe (lazy fetching). Y npakcwy,
TO M3rneaa OBaKo - ako Ce MPUIMKOM Manupaka Knaca y KOHUrypaumoHMMm gatoTekama nogecu
ha cy knaca A n knaca b y penaumju acoumjaunje, XajbepHejT he, ako je newo goBnadvewe
yKIby4deHo, ,,00Byhun” cee objekte knace b koju cy noBesaHu ca ogrosapajyhum objektom knace A.
OBo moxe ga byae jako KOPUCHO, Aa cKpaTu nNucakwe KoAa, Aa YYMHU pad nporpamepy fakwum u
GpxMM, ann UCTo Tako Moxe M BUTHO Aa yTude Ha nepdopMaHce annvkauuje, ako ce He KOpUcTu
kako Tpeba (Ha npumep ako ce u3 b6ase ysuma Benuku 6poj objekaTa knace A, OA KOjUX CBaku
cagpxu Benukn H13 objekaTa knace b).
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1.4 Anayu AHm (Apache Ant)

Anaun AHT je codpTBEp 3a ayToMaTuU3oBake npoleca koMmnajnmpara codreepa. CnnyaH je
Make-y, anv nma n Hekonuko GUTHUX pasnuka. NpBa je Ta ga je AHT NucaH y Jaeu, n camnum TuM je
Hajborbm 3a kopuwheke y JaBa npojektuma. [pyra 6uTHa pasnuka je
Ta wrto Make «kopuctu obudaH TekcTyanHu copmat  3a
KOHUrypmucawe camor npoueca aytomaTusauuje, AoK AHT KOpUCTU

. XML patoteke (koje ce no npasusy 308y build.xml).

AHT je HacTao kao NOMONHW anart y pagy Ha OpYyroM npojekTy,
PACHE ANT> O[] Kojer je KacHuje Hactao Apache Tomcat (cepBep Koju noapxasa
cBe notpebHe cTaHOoapae 3a M3BplLUaBake cepeneTta; He Tpeba ra mewaTtu ca ,,00u4HMM® Anad
cepBepoM, Koju je nmnnemeHtaumja ,06uuHor* XTTI1 cepsepa). Nporpamepuma je 6no notpebaH
anar koju 61 M nomorao y koMmnajnupawy codTBepa Ha pasnuuMTMm nnartgpopmama, na cy 3aTto
passunn AHT (Another Neat Tool), koju je kacHuje npemalwmno NomnynapHOCT oHora 36or 4Yera je u
HacTao. buno je nokylwaja n ga ce HanpaBu HACNeAHWK, anu HMjeaaH Huje 61o ycnelaH.

Mnak, n AHT uMa Heke MaHe, Ha nNpuMep, NOYETHUKY opraHmsaumja XML paTtoTeka 3a
KOHpurypucare Moxe B1UTHM npesulLe KOMMMEKCHA 1 Tellka 3a yyene. Takohe, KoHpurypaunoHa
JaTtoTeka pacTe ca BEeNWYMHOM MpojeKkTa, Tako Aa Yy BENVKUM MNpPOjekTMMa MoXe Outn wn
HenpernegaH, Hapo4UNTO ako Ce He BOAM padvyHa O Ha4MHy NucambAa.

OcHoBHa OpFaHVI3aLI,I/Ija KOHCbVIpraLI,I/IOHe aaTtoTeke 6u nsrnegana oBako:

<project name="esd" basedir="." default="build">
<property name="appname" value="${ant.project.name}" />

<target name="clean" description="Deletes files from WAR directory">
A
</target>
</project>

Ha nodeTky pgatoteke noTpebHO je pehm o kojeM ce MpojeKkTy paaw, rae ce Taj npojekart
Hanasu n koja je npegeduHUcaHa akuuja. Y OBOM crnydajy, pagu ce O annukauuju nog MmeHom
esd, YMjK je OCHOBHM AMPEKTOPUjyM OHaj y Kojem ce build.xml Hanasu n npepedurHucaHa akuuvja je
build.

Y oKBUpY enemMeHTa property MOry ga ce geduHWLY NPOMEHIbMBE KOje ce KacHuje
KopucTe y gatoTeum 1 oBa ornuuja ce yrnaBHOM KOPUCTU 3a nojellaBare ANPEKTopujyma.

OHo rge ce npaea akuuja oaBuja Cy enemMeHTn target - y bMa ce geUHNLLY KOHKpEeTHE
akumje, Kao U OHO LITO OHe page - Opucawe gaTtoTeka, NpaBrbewe OUPEKTOpUjyMa, Konupawe
HOBMX AaToTeka Ha noTpebHe nokauuvje, kKOMNajnMpawe annukauuje, Kao n kweHo ybaumBarwe Ha
cepBep U, Ha Kpajy, Yiwherwe gupektopujyma.

Y okBupy AHT KOH(UIypaunoHe gaTtoTeke ce Mory YKIbyunTtn (0BUYHO Ha NoYeTKy) U gpyre
JaToTeke, Koje cagpxe gogaTHe uHdopmaumje, Ha cnegehn HaumH:
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<property file="local.properties" />

Ca:

<property name="src.dir" value="src" />

AedurHucaHa je npoMeHsbmBa src.dir Koja uma BpeaHocT src. OHa he 6uTtn kopuwheHa
KacHuje, y pedepeHumparsy nog-aupektopujyma gupexkropujyma src:

<property name="conf.dir" value="${src.dir}/conf" />

OBO je jako npakTU4HO, 3aTO LITO, aKo ce yKaxe notpeba fa ce npemMMeHyje OMPeKTopujym
src, 6uhe NOTpebHO TO M3MEHUTU CaMO Ha je4HOM MECTY M ocTaTak annukauuje he pagutn 6e3
npobrnema. Ha oBom npumepy je yjegHO NpeacTaB/bEHO UM Kako ce agedumHuwy m Kopucte
NPOMEHIbLUBE Y AHTY.

Y OKBMpY Heke akuuje Moxe da ce geduHue n oA Yera OHa 3aBuCW, Tj. WTa je cBe
noTpebHo u3BpWUTM Aa OGU ce uCnyHunuM ycrnoBM [da Ce OHa W3BpWWM - Ha npumep, npe
Komnajnvpama je noTpebHo MHMUMjanM3oBaTU CBe AMpeKTopujyme. To ce NnocTuke foOaBakeMm
onunje depends="1init” y OKBUPY target enemeHTa. Moxe ce geduHucaTi 1 BULLE akuuja, a
Takohe M cBaka o4 MO3BaHWX akuuja MOXe 3aBUCUTM O HEeKUX APYrnx akuuja - HNp. akuuja 3a
nywtawe annuvkauunje y pag 3aBucM OA4 [AOBE akuumje - KOHTpa-akuumje (6pucara npeTxoaHe
utepaumje annukauuje) u nosvBawa akumje 3a aucTpubyvpane annukaumje. A akuuja 3a
ancTpnbynpare no3meBa akumjy Koja NOHOBO rpagu Leny annukauuvjy, a Ta akuvja garbe npasHu
OVpeKkTopujyme, KoMnajnupa annvkauujy, uta.

Buno koja og noMeHyTUX akumja ce nokpehe Kpajibe jeAHOCTaBHO - M3 KOMaHAHe nuHuje
HMp., ako Tpeba NOKpPeHyTU HMp. MOMEeHYTY init akuujy, camo je noTpebHo oTkyuaTn “ant init”y
anpekTopujymy rae je build.xml u 10 je T0.

OBe akumje cy u Hajpeha cHara AHTa, NOwWTO MOry MPWUIMYHO Ja ce npwunarofe, Aa
nosmBajy cuctemcke pyHkumje, ga aytomatuayjy n 3HaTHO ybp3ajy Heke npouece Koju ce cTasnHo
noHaerbajy. Takohe, moryhe je nMpaBuTM U KOPUCHWYKE akuuje, anu To Beh npesBasunasn oBaj
KpaTKun yBOA.

1.5 Mocmepec (Postgres, PostgreSQL)

MocTrpec je 06jekTHO-penaumoHn cucTem 3a ynpaerbawe 6aszama nogataka (ORDBMS).
PostgreSQl_ HacTao je n3 npojekra Ingres, Koju je pasBujaH Ha yHuBep3uTeTy bepknu. MNpea
Bep3vja je objaBrbeHa 1995. roguHe, a npBa Bep3nja OTBOPEHOr Koda je

obGjaBrbeHa npeor Asrycta 1996. [aHac je [Moctrpec GecnnaTtaH codTBep,
OTBOPEHOr Koda, Kkoju ce pasBuja ydyewhem Benukor Opoj nporpamepa-
BOJSIOHTEpPA YMju Ce pad KOOpAUHUPA Npeko UHTepHeTa. Hose Bepaunje ce nsgajy
OTNpUNMKe jedHOM roguvlikbe, OOK ce uchnpaBke wusgajy dvewhe. TpeHyTHO
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akTyenHa sepsuja je Bepanja 9.0.3.

Heke oa BaxkHMjux ocobuHa cy:

MoryhHocT kopuwherwa ckpunt-jeauka (PL/Tcl, PL/Perl, PL/Python, wtg.) -
[03BOSbaBa Nucak-e 6r10KOBa KOMaHAM Y je3numma Koju Hucy SQL;

NHpoeken (n3pasu-uHOekcu, napumjanHm MHOEKCWU, UTh.) - UHOEeKcupawe Tabena,
WMHOEKCUM ce MOry KpeupaTu Kao pesynTaTu Hekor mspasa unu dyHkuumje (ymecto
caMO Of BPeOHOCTM KOJTOHE), MOXe Ce nHaeKkcupaTu camo aeo tabene, uta.;
Tpurepun - porahaju koju ce nokpehy npunukom oapeheHux akuuja - Hajuewhe
NPUIMKOM YNUCUBaH-a UN Mewara nogartaka u3 tabene;

TunoBu nogaTtaka - NocTojakbe pasHUX TUMOBa nogartaka, Ha npumep 3a dyBawe UM
agpeca, HM30Ba NPMEHIBUBKX OYXMHA, UTA.;
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1.6 Ocmasno

[1.6.1 Pa3BojHO okpyxewe — Eknunc (Eclipse)

Kéa annukauuwje koja npatu oBaj pag je nucaH yrnasHom y Eknuncy, (y3 many nomoh Bu
eguTopa, 3a Heke cuTHuje n 6p3e nHTepseHuuje), Bep3nja 3a pa3soj JEE
annukauwja. Eknunc je Beoma MONHO OKpyXewe, Koje ce Moxe
» . Hagorpafueatv gopjaummMa Kojux uma npunuyaH 6poj, a koje passujajy
e C I | p S e Kako nojeavHuu, Tako U dupme. Hekn o KopucHUX gogaTaka cy Hnp.
EeRtoTrESl SVN - gogartak 3a Bep3npane codptBepa, HibernateTools - nomaxe y
pagy ca manupawem gatoTteka, moryhe je ns 6ase gobutn gartoteke 3a
Manupame, kao n obpatHo, Spring gogaTtak, UTa.

[1.6.2 CepBep - Anay TomkeT (Apache Tomcat)
CepBep Ha KojeM je MokpeTaHa W TecTupaHa annukauuvja je Anad TomkeT. Ha TpxuwTty
Aoach NMOCTOjM HEKONWKO Bep3uja annukaumoHunx cepsepa 3a JEE, TomkeT je y oBOM
pache

Tomcat cnyvajy usabpaH 36or ,cpogHocTu“ ca Beh HaBenuko No3HaTuMm ,,00u4yHMM® Anay
XTTM cepBepom.

[1.6.3 OnepaTtuBHu cuctem — JInHykc (Linux)

: OnepatvBHM CUCTEM Ha KOjeM je annukaumja passujaHa je Linux Slackware
A 131
.
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Il Annukaumja

MoryhHocTM Heke TexHonoruje je Hajborbe nokasaTu Ha HEKOM Mnpumepy, na je crora
NPUCTYNILEHO U3paau MUHU-annuKkaumje - cepeneTa - eNeKTPOHCKM LUKOSICKM AHEBHUK.

KnacuyHu gHeBHUUMN, KakBWU Ce AaHac KOpUCTe Y LiKonama, MMajy YitaB HU3 HegocTaTaka -
HN YYEHULM HM pOAUTESbM HEMaAjy jacaH yBug y OHEBHUK (OUeHe, M30CTaHke, UTA.), NPaKTU4HO
CBaKoO MOXe [a Aa oueHy 6urno kome (Ha npumep npodyecop M3 CPriCcKor je3rka MoXe Aa Aa oueHy
n3 marematuke, faK KOju Ha HEKM Ha4YMH MMa MPUCTYN OHEBHMKY Takohe moxe aa Adaje ouede,
uTa.), Nnpodecopn Mory ga Memajy oLueHe, HeMajy jacaH yBMA 3aLUTO je HeKa oueHa AaTa, Ha Koju
Ha4vH je fobujeHa (NMMCMeHOo, yCMeHo, AoMahu 3agaTak, UTA.), TELLKO je YyBaTu apXuBy AHEBHUKA
N Tako fgaroe.

CBu noMeHyTn HegocTaum 6u Gunm OTKNOHEHN KopUwheneM eNeKTPOHCKOr HEBHUKA - U
YYEHMUM M poauTerbM 6K MManu cTanHu NpuUcCTyn OHEBHUKY - Yy Ouno koje goba gaHa u Hohw,
OLleHYy MOXe fa ga camMo npodgpecop, U TO camMO 3a CBOj nNpeaMeT, CBaka OLieHa HOCU CBoOje
nogaTke, apxusa ce 6e3 npobnema vysa y 6a3m nogartaka, uta.

Mpunukom nspage oBe annvkaumje, akueHarT je CTaBibeH Ha Noka3nBake MoryhHocTn came
TexHornornje, na cy crTora pasBUjeHe CaMO HajOCHOBHUje (YHKLMOHANTHOCTU €eneKTPOHCKOr
OHEBHUKA.

l1l.1 O annukayuju

Annukaumja nogpxaea TpU TUNa KOPUCHMKA - y4eHuKa, npodpecopa n agMumHucTpaTopa.
CBaku KOPUCHUK UMa CBOje KOPUCHUYKO MMe U Wndpy 3a noroBawe U Moxe Aa NpucTynu camo
OHOM Jeny annukaumje Koju je npeasufeH 3a HeroB HUBO MPUCTYMNa - Tako, Ha MpPUMEp, YYEHUK
nnun npodecop He Mory aa page agMvHUCTpaLmjy cuctema.
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Noroeake Ha annuEaLMjy

¥ $3EMCHOCTH 04 THNS KODHCHHES

YuSHWK POOWTE N Npodecop = o ANEWHACTPATOR

MNperneq ousHa =& ¥nucueare 4aca =& Nopaeate/MINeHa CTyQeHTa =&
Naeake oueHe = & Oonaeawelvawena paspena = &

NonaeawefwsweHa npofecopa= &

<]

[onaeake/MsweHa Npeqwera =

Nopaeat-e/MINeHa THNA CLEHE: =&

Cnuka 1. - CTpaHuue AOCTYMHe y anfiMkaumjm

Kaga ce ynoryje y4yeHuk (C TMM LUTO je 3aMULLSBEHO Aa NOroBakwe Ha YYEHWUYKU Hamnor
KOpUCTe U poguTeru, pagu KOHTposie gele), OH MOXe a BUau CBOje OLiEHE.

Kaga ce ynoryje npodecop, uma Ase onuuje Ha pacnonarawy - ga ynuwe 4ac u ga ga
oueHy. Y 3aBMCHOCTM 04 Tora Kojy onumjy nsabepe, oTBapa My ce ogroBapajyha crtpaHuua ca
ogrosapajyhum dopmama, koje Tpeba ga ucnyHu nogaumma un cadysa.

W, Ha Kpajy, kaga ce ynoryje agMMHUCTPaTop, OH MMa HajBuLwe onuuja ga ovpa - 4ak nert.
OH moxe fa popaje/memba:

. npodecopa;
. haka;

. npeamer;

* paspen,

. TWM OLEHE;

N3bopom Heke op oBMX onuuja, oTBapa ce opgroeapajyha dopma 3a yHOC MOTPeOHMX
nogataka. Heke o Tux copmu Cy Kpajibe jeQHOCTaBHe - Ha npumep, 3a AoJaBare/Meramse
oueHa, noTpebHo je camo yHeTM ume Tuna oueHe. [lok, ca gpyre cTpaHe, 3a AoAaBake/Merake
npodgoecopa, NpBO MOpa Aa My ce AOAeNN KOPUCHNYKO nMe u wudpa, ca kojuma he ga ce noryje y
annukaumjy, 3aTum UMe 1 npesnme, ga ce NnoBexe ca oferbewrmMa kojuma he npegasatu, Kao n ga
ce oapeau koje he npegmeTte npegasatu.

Annuvkaumja nogpxasa BULLEj€3NYHOCT - CBE NOPYKE Koje ce Nnpukasyjy KOPUCHUKY ce YyBajy
y je4HOj gaToTeum, Tako Aa je 3a NPeBOA Ha HEKM APYrK je3nKk NoTpebHO NpeBeCcTn camMo Te Mopyke.
HapaBHO, cagpxaj koju kopucHuum yHoce (npodpecopu, hauu, nmeHa npeameTa, wUta.), He
nognexe TMM nNpomMeHama, nowTo je OH AMHAMUYKW.
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n2 Ba3za nofamaka

Ceu nogaum o npodecopmma, yyeHuumma, oueHama, ogerbewmnma, utg. ce vyBajy y 6asm
nogataka. Ha gujarpamy je gat nojegHocTaBibeH npukas Tabena m3 6ase nogaTtaka - BesHe
Tabene cy nsbaveHe 36or yntrbMBOCTU. OHE NnocToje namenhy cenx Tabena koje cy y ogHOCY MHOro-
Ha-MHOro (npodecopu - ogerbewa, npodecopu - npeameTu, UTAL.), Kao N KOA HEKMX Be3a jeJaH-Ha-
MHoro (npodecopu - NpegaBama, ogesbena - npeaasata, UTA.).

USErS D user_types D
1.2 1
—
/ 1 1 1
| | \ 1
T
teachers D students D admins D

1.=

1.7 | students_topics_marks D

mark_types D

lectures D topics D

Cnuka 2. YnpowheHu npuka3s 6a3se nogaraka

111.3 OpeaHu3ayuja dupekmopujyma u damomeka

Kog npaemewa JEE (n He camo JEE) annukauwja, jako je 6utHO gobpo opraHu3oBaTtu
Xvjepapxvjy aupektopvjyma u gatoTteka, OAHOCHO npatutu yobuudajeHa u onwTte npuxeaheHa
npasuna. CaH je usgao npenopyky kako 6u To Tpebano ga wsrnega. Npe cBera, ako ce yBeK
KOpuCTe ucTa npaBwuna, onakwasa ce pag, nowTo ce u3beraBa nepuog HaBuMKaBawa Ha HOBY
opraHusauujy, nakwe ce ybauyjy HOBM NporpamMmepu Ha npojekar, uta.

Y u3pagu oBe annukauuje cy nowToBaHa rope nomMmeHyta npasuna. Cnegu npukas te
opraHusauuje.
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4 ) build
4 | e5D
- I WEB-INF
5 dist
I lib
4 | src
I conf
4 [ java
4 ) com
4 | esd
) contreller
() model
[ util
Iy view
4 () web
I includes

Cnuka 3. - [puka3 opraHusauuje aupeKkTopujyma

Y KopeHOM ANPEKTOpUjyMy annukauuje, NnocToje YeTupu AnpektTopujyma:

. build - cagpxun nckomnajnupaHy Bep3uvjy annukauuje;

. dist - cagpxu .war gaToTeky - TO je yCcTBapu uLena annvkauuja, cnpemMHa ga ce
nyCcTW Ha cepBepy, a Koja CaapXu CBe LUTO je NOTpebHO 3a HeH paa;

. lib - cagpxn 6ubnuoteke noTpebHe 3a pag annukauuwje - HAp. Gubnuoteke 3a
CnpuHr, XajoepHejT, ntg., a koje ce Beh He Hanase y lib anpekropujymy cepeepa,;

. SIC - cagp>Xu N3BOPHU KOA U KOHUrypaunoHe aaToTeke;

Mopepn oBMX OMpeEKTOpUjymMa, Ty Cy jowl 1 ABe AaToTekKe:
. build.xml - koHdurypauuja 3a AHT;
. local.properties - reHeparnHa nogeluasana 3a annukauujy;

Y ANpEKTOpUjyMy Src NOCToje Tpu Nog-anpekTopujyma:

. conf - cagpXxu KOHpUrypaumoHe gaToTeke;

. java - cpX annukauuje, rmaBHW kOO Ce Hanasu y noa-OUPEKTOpUjyMnMa OBOT
ANpeKTopujyma;

. web - cagpxu index.jsp kao 1 €SS AaToTeke;

Cnegu ,El,eTaJ'bHVIjI/I OnncC NOMEHYTUX CTaBKWN.

1.3.1 build aupekTopujym
OpraHusauvja gupekTopujyma 1 gatoteka y oBOM AMPEKTOPUjyMy OArosapa opraHusaumju
y cbongepy Ha camom cepBepy (HaKkoH LUTO ce annukaumja pacnakyje), u3 kojer he ce annukauuvja un
cepBupaTh KOpUCHULMMA.

111.3.2 dist aMpeKkTOopUjym

Kao wrto je Beh nomeHyTo, OBaj OMPEKTOPUjyM CagpXXu .war OaTtoTeky Koja y cTBapu
npeactaerba camy annukauujy, 3ajegHo ca KOMMMAETHUM KOL4OM, KOH(UrypauuoHuMm gatoTekama,
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omnbnunotekama u3 lib gupektopujyma, uta., jeAHOM peudjy - KOMnneTHy annukauunjy. OBa gaToTteka
ou Tpebano ga 6yae jeanHo WITO je NOTPEeOHO NpeHeTn kaga ce annukaumja npebauyje ca jeaHor
cepBepa Ha Apyru (He padyHajyhu 6ase nogataka) u Ta annukauuwja 6u Tpebana ga pagu v Ha
apyrom cepeepy, 6e3 npobnema.

111.3.3 lib anpekTopmjym

OBpoe ce craBrbajy ombnuoteke notpebHe 3a pag came annukauuje. Y Teopuju, BehuHa
notpebHnx omubnuoteka he Beh Gutm ykrbydeHa npeko lib dongepa camor cepsepa, NMOWTO UX
BepoBaTHO Beh KOpUCTe Apyre annukauuje Ha cepsepy. Anv, ako annukaumja KOpUCTU HeKy
OGMGNMOTEKY KOja HWje MHOro pacnpocTpakweHa, oHga 6u cBakako Hajborba BapujaHTa Guna
ybauuTu je y lib gupektopmjym came annukaumje. Tpeba jow HannoMeHyT ga 6u ca Tum Tpebano
OMTK onpesaH, NOWTOo npesBuLIe AogaTHUX BMbnNnoTeka mMoxe NpUNUYHO yBehatn BENUYMHY came
annukauumje (.war pgartoTeke), WTO0 MOXe OuTM npobnemMatMyHO npunuvkoMm npebaumBama,
TecTupawa, uTa.

11.3.4 build.xml

Kao wro je Beh objalikeHo y yBOQHOM Oeny, OBO je KoHdUrypaumnoHa gatoTeka 3a AHT.

111.3.5 local.properties

OBaj aupekTopujym cnyxu ga ce y wera m3 build.xml-a nsgsoje ctBapu koje he ce
BepoBaTHO Yellhe MewaTu o ocTaTka AaToTeke, anu U Koje YMHe NocebHy LenuHy.

Y cnyyajy oBe annukauuje, U34BOjEH je ANPEKTOPUjYM Y KOju ce NnocTaBSba .war gaToTeka,
OAHOCHO NoKauuja ca Koje he cepeep ga nokynu Ty AaTOTEKy U CTaBUTU je y ynoTpeoby:

deploy.dir=/M/java/apache-tomcat-6.0.26/webapps

Takohe, n3gBojeHun cy n napameTpu 3a npuctyn 6asu:

db.driver=org.postgresql.Driver
db.url=jdbc:postgresql://localhost/master
db.username=milan

db.password=milan

11.3.6 Src AMpPeKTopUujym
Y OKBUPY Src gMpekTopujyma, nocToje Tpu noa-anpexkropujyma:
. conf;
. web;
. java;
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11.3.7 conf gupekTopujym

Kao WwTo 1 camo ume Kaxke, oBae ce 4yBajy KOHuUrypaunoHe gaToTeke:

. esd-servlet.xml - 0BO je krby4yHa gaToTeka, OHa CNyXW Aa MOBeXe CBe HanvcaHe
knace, aa yb6auun CnpuHr y annukauujy, XajoepHejt, npesoae, Uta.;
. messages.properties (messages_rs.properties) - oBe gaTtoTeke cnyxe 3a npeBod.

OHe cy npocTor cagpxaja, ca neese cTpaHe cy npegeduHncaHe BpeaHOCTU, a ca OeCHe NpeBoaun
3a ogrosapajyhu jesuk. Hnp.:

professor=npodecop

a Ha CTpaHunuu ce nuiie:

<fmt:message key="professor" />

AKO ce y OBOM Tary Hanuwie ped 3a Kojy He NocToju npesBof, ucnmcahe ce Ta ped, anu
OKpY)XeHa 3HaKoBUMa nuTaka, Kako 6m 6uno nako yourbuBo rae HegocTtaje NpeBoa;
. web.xml - cnyxn 3a nogelwasarwa camor cepneTa, kako he ga pagu, Koje cTpaHe
Aa npuxseaTta, UTA.;

Ha npumep, cnegehn aeo koaa:

<servlet-mapping>
<servlet-name>esd</servlet-name>
<url-pattern>*.htmI</url-pattern>

</servlet-mapping>

aedwmHuwe ga ce cepeneTt 30Be esd M ogpehyje ga he osaj cepeneT ga yauma y ob63up
camo CTpaHuLe Koje ce 3aBpLuaBajy ca .html.

Takohe, moryhe je neduHucaTt 1 3arnaerba koja he 6uTn ykrbydeHa y cBaky CTpaHuLly Koja
ce Oyae npukasuBana, LITO je jako 3ro4HO 3a CTBapW Kao LWTO cy GaHep vnmv OCHOBHWM nogaumn Ha
OHY CTpaHuLe:

23



Mactep pag - MunaH Kpctuh - JEE annukaumja - ENekTpoHCKU LLKONCKM AHEBHUK

<include-prelude>
/WEB-INF/jsp/aux/header.jsp
</include-prelude>
<include-coda>
IWEB-INF/jsp/aux/footer.jsp
</include-coda>

111.3.8 web aupekTopujym

OBaj aMpeKkTopuyjymM 1 HEeroB cagpxaj ce konupajy y 6asHm aupektopujym annukauuje, kaga
Ce OHa MHCTanupa Ha cepBep. Y HeMy Ce Hanasu npBa CTpaHuua annuvkauuje - index.jsp, kao u
CTWUIOBM 3a CaM CajT, Y Nog-ampektopujymy includes.

11.3.9 java aupeKTopujym

Y OBOM [OMpPEKTOpUjyMy Ce Hanasm cama cpX annvkaumje - weH kod. [Oupektopujym
com/esd cagpxu yeTupu gupektopujyma — controller, model, util u view. lMNocTtojawe controller,
model u view gupektopmjyma rosopu ga je osae kopuwheHa Tako3saHa MVC apxutektypa. To je
apxuTekTypa Koja je cadntbeHa u3 Tpu crnoja — NpBuU je Croj Koju YyyBa nogaTtke — mMofaen, apyru je
CNoj KOju pagn ca wuma — KOHTponep n Tpehu cnoj je oHaj Koju ux npukasyje — npes3eHTaunoHu
cno;j.

KpaTtak onuc gnpekrtopujyma:

. controller - kao WTO MU cCamMO MMe Kaxe - Y OBOM AMPEKTOPUjyMYy Cy CMELUTEHU
KOHTponepu - knace koje nokpehy akumje. To je ycTBapu MNOCMOBHW-HWBO, TOe je CMelUTeHa
NOCMNOBHa Norvka annukawuuje;

. model - oBae ce 4vyBajy manvpawa 6ase nogataka (y Bugy XML patoteka), knace
Ha koje ce Tabene n3 6ase manupajy, Kao U Tako3BaHe KIlace-MeHalepu, Koje criyxe 3a gobujame
nogataka us 6ase. Ha npumep, 3a npodecopa he nocrtojatm Teacher.java - knaca(3pHoO) Ha Kojy ce
manupa Tabena u3 6ase, Teacher.hbm.xml - gatoTeka koja manupa Tabeny nu3 6ase Ha 3pHO K
TeacherManager.java - knaca koja “goxsata” nogaTke n3 6ase;

. util - oBae ce Hanase nomohHe krnace, HNp., Knaca 3a AedUHULM)Y KOPUCHUYKUX
TaroBa;

. view - y OBOM [AMPEKTOpujyMy Ce Harnase pJaTtoTeke KOje 4YMHEe TaKOo3BaHu
npes3eHTaunoHM HUBO annukauuje - jSp cTpaHe, KOPUCHUYKM TaroBu, UTA,.;

I1l.4 OpeaHu3ayuja dupekmopujyma u damomekKa Ha
cepeepy

Kapa ce annukauuwja pacnakyje n crtapTyje Ha cepBepy, Jobuja ce cnuyHa opraHusauuja
avpekTopujyma n gatoteka. Cagpxaj 6asHor gupekropujyma:

. META-INF;
. WEB-INF;
. includes;

. index.jsp;
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META-INF gupektopujym Huje 6utaH, oH 6u Tpebano ga cagpxu nogaTtke o jar gatoTekama
(war je nocebHa BpcTa jar gatoTteke). Annukaunja 6mu Tpebano ga Hactaeu ga pagu 6e3 npobnema
n ako 6u oBaj anpekTopujym 6o obpucaH.

Y WEB-INF gnpektopujym ce cmewTta cpx annukaumje. OBako m3rnena Heros cagpxaj y
cnyvajy esd annukauuje:

. classes - y hbemy ce NpakTMYHO Hanasu cBe LTO je NnoTpebHo 3a paa annuvkauwuje,
OCMM Mpe3eHTauMoHOr HMBOa - AaToTeKke 3a Manupake, NpeBoau, nofellaBawa, a Y HeroBoM
nog-aupekrtopujymy com/esd/ ce Hanase koMmnajnupaHe knace (ogrosapajyhe .class gatorteke), y
oaroeapajyhum gupektopujymmnma (controller, model, util);

. jSp - OBO je npekonupaH View ANPeKTOPUjyM;

. lib - npekonupanu lib gnpekrTopujym;

. SrC - JOHeKNe npekonupaHu SIc OUPEKTOpPUjyM - MpekonupaHe cy camo Knace u3
aupektopujyma controller, model, util;

. esd-servlet.xml — npekonupaHo;

. web.xml — npekonupaHo;

includes i index.jsp cy Beh nojalwHeHn 1 OHM Cy camMo NpeKonupaHu.

OBge 6u TpeGano nomeHyTM ga je caB cagpxaj WEB-INF gupektopujyma HegocTynaH
KOPUCHUMKY KOjU KOPUCTK annuKaumjy - OH AMPEKTHO MOXe Aa NPUCTYNM camo cafpkajy Koju je BaH
era. Ha npumep, y cny4ajy esd annukauuje, ako KOPUCHUK YHECE agpecy:

http://localhost:8080/esd/index.jsp

cee he paanTn HopmMalsiHo. Anu, ako nokyula ca Ha npumMep:

http://localhost:8080/esd/WEB-INF/jsp/signin.jsp

pobuhe nopyky o rpewun. Oatoteke y WEB-INF gupektopujymy cy [OCTynHe camo
annukauujn. OBo je ypaheHo 36or curypHocTtu. penopyka je goa ce cBe gaToTeke CTaBrbajy Y
WEB-INF n ga um ce npucTyna camo Mpeko annuvkauuje, kako 6u ce crnpeumno OUPEeKTHO
nosmBake CTpaHuLUa of CTpaHe KOPUCHWKA, Kao 1 ApyrM BUOoBuM 3roynoTtpeba.
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IV Kéa annukauuje

Mpukas koga he npatutn cTpykTypy esd-servlet.xml gaTtoTeke - 3a CBakM HEH OE0 U OHO
WTO OH AeduHuUwe Buhe npukasvBaHW OEenoBu Koda M3 ApYrux AatoTeka Koju Cy MnoBe3aHu ca
HUM.

Y oBOj patoteum ce gedmHuwy pasHa JaBa 3pHa — HMOp. 3pHO 3a npuctyn 6asu, 3a
TpaHcakuuje, 3a KOHTponepe, UTa.

OcHoBHW n3rneq aeduHULmje jegHor 3pHa:

<bean id="someld" class="org.springframework.beans.factory.config.SomeClass">
<property name="someName" value="someValue" />
</bean>

N3 oBor npumepa ce Buau ga je notpebHo aatm ume, ngeHtndurkaumjy CBakoMm 3pHy, U TO
nMe mopa OouTh jeguMHCTBEHO, NowTo he ce OHO KOPUCTUTM 3a pedepeHuUnpare Ha OBO 3PHO.
Takohe je noTpebHO TO 3pHO Be3aTK 3a HEKy Knacy, koja ogpehyje yemy he OHO Aa cryxu, Kako n
wTa he ga paagwm, uta.

Y Teny 3pHa ce geduHuwy notpebHe cTBapu, y OKBUPY property enemMeHTa. Y OBOM
npuMmepy ce geduHue HajoCHOBHWMjM aTpubyT u goderbyje My ce BpeaHocT. KacHuje he 6utu

npvKasaHe U KOMMMMKOBaHMWje KOHCTPYyKUWje, rae MoCToju nucta unu pedepeHLa He HEeKO ApYyro
3pHO.

V.1 Bba3ze nodamaka

lMpBa Tpu 3pHa Koja ce gedmHMLLy Cy Be3aHa 3a KOHurypucarwe npuctyna 6asm nogaraka:

. dataSource 3pHO - AedUHULLIE NapameTpe 3a NpucTyn 6asu nogartaka, KopucTu
CnpuHroBy knacy DriverManagerDataSource;
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<bean id="dataSource" class="org.springframework.jdbc.datasource.DriverManagerDataSource">
<property name="driverClassName" value="org.postgresqgl.Driver" />
<property name="url" value="jdbc:postgresql://localhost/master" />

</bean>

. sessionFactory - KOpUCTK Takohe CnpuHroBy Knacy
LocalSessionFactoryBean, CNYyXMW 3a NpaBrbewe Tako3BaHWUx XajbepHejT cecuja, NPeKo Kojux
ce KOMyHuLmMpa ca 6a3omM u koje he Gutn obunarto kopuwheHe y annukaumju. Y OkBupy hera ce
BpWK 1 nofelwaBawe XajbepHejTa, HaBofhewe AaTtoTeka 3a Manupawe U CIMYHO, a KOPUCTU U
NpPeTxXoaHo 3pHO, Kopuctehn komaHay ref="dataSource”;

<bean id="sessionFactory"
class="org.springframework.orm.hibernate3.LocalSessionFactoryBean">
<property name="dataSource" ref="dataSource" />
<property name="useTransactionAwareDataSource" value="true" />
<property name="mappingResources">
<list>
<value>User.hbm.xml</value>

</list>
</property>
<property name="hibernateProperties">
<props>
<prop key="hibernate.dialect">
org.hibernate.dialect.PostgreSQLDialect
</prop>

</props>
</property>
</bean>

i transactionManager - CHAYXW 3a JdeduHucawe TpaHCakumja, a KopuUCTu
CnpuHroBy knacy HibernateTransactionManager. PedepeHunpa ce Ha sessionFactory,
WITO 3HA4M da YKibyyyje U dataSource, Tj. cagpxu y cebu cBe LWITO ce TUYe KOMyHUKauuje ca
6as3om y annukauuju;

<bean id="transactionManager"
class="org.springframework.orm.hibernate3.HibernateTransactionManager">

<property name="sessionFactory" ref="sessionFactory" />
</bean>

V.2 URL manupamse

Cnegeha cTtBap kojy je notpebHo ypagutn je manupatn URL-oBe, Tj. “cnpoBectn’
KOPMCHUKOBE 3axTeBe Ha npaBy agpecy, Tj., Ha ogroeapajyhu koHTponep. Oeaj nocao obGaBrbajy
ABa 3pHa:

27



Mactep pag - MunaH Kpctuh - JEE annukaumja - ENekTpoHCKU LLKONCKM AHEBHUK

. urlMap - CNyXM 32 3axXTeBe kaja ce NpucTyna cTpaHuuamMa 3a Koje Huje notpebHa
ayTopusauuja;
. urlMapAuthenticate - CNyXW 3a 3axTeBe Kaga ce NpUCTyna cTpaHuuamMa 3a Koje

je noTpebHa ayTopusauuja;

LLITo ce npBeor cny4yaja TM4e, cuTyauuja je Kpajie jegHOCTaBHa - jednHe ABe CTpaHe Kojuma
je moryhe npuctynuTn cy cTpaHa 3a NoroBake Ha CUCTEM U CTpaHa Koja ce npukasyje Kkaga ce
KOPUCHMK nsnoryje.

Kaga je notpebHa ayTopusaumja, kopuctu ce cnegehe 3pHo:

<bean id="urlMapAuthenticate"
class="org.springframework.web.servlet.handler.SimpleUrIHandlerMapping">
<property name="interceptors">
<list>
<ref bean="loginInterceptor" />
<ref bean="localeChangelnterceptor"/>
</list>
</property>
<property name="urlMap">
<props>
<prop key="/topic.htm|">topicListController</prop>
<prop key="/start.html">startingController</prop>
<prop key="/teacherAction.html">teacherActionController</prop>
<prop key="/studentAction.html">studentActionController</prop>
<prop key="/adminPage.html">adminActionController</prop>
</props>
</property>
</bean>

OuurnegHo, oBO 3pHO KOopUcTM CnpuHroBy knacy SimpleUrlHandlerMapping.

MpBu aTpubyT je cTBap Kkoja ce MpBU NyT NojaBibyje - interceptors. Interceptors, nnm
npecpetaydn, crnyxe fa, kao WTO U caMO WUMe Kaxe, “npecpeTHy” 3axTeB Mpe Hero wTo ce
ncnopy4m ogrosapajyhem KoOHTponepy un ypaje HewTo ca UM, HMp. Aa ra u3MeHe, na npocnege
Aarbe unu, Kao y OBOM Cryuvajy, U3BpLue Heke NpoBepe W, Y 3aBUCHOCTU oA pesyrnTtaTa, npocneae
ra garoe unu ogbujy.

Y 0BOM 3pHYy umMamMo AeduHucaHa ABa npecpeTada - NPBU BpLUM NPOBEpPY KOPUCHMKA W
npegysvma akuuje y cknagy ca TuMm, 40K je ApYrv 3afy)XeH 3a NpeBoje.

Kao wTto ce mn3 npumepa BMAW, OH je MNOBE3aH Ha 3pHO loginInterceptor, 4uja
neduHnunja cnegu:
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<bean id="loginInterceptor" class="com.esd.controller.HttpRequestinterceptor">
<property name="signinPage">
<value>signin.html</value>
</property>
<property name="applicationSecurityManager">
<ref bean="applicationSecurityManager" />
</property>
</bean>

OBO je nMpBO 3pHO KOje Ce Ocrakwa Ha Knacy pasBujeHy 3a nocMaTtpaHy annukauujy -
HttpRequestInterceptor. M3 koga Te knace ce MOXe BMAETM [a je OHa wu3BegeHa u3
CnpuHroBe knace HandlerInterceptorAdapter. Takohe, atpubytn koju cy gedumHucaHn 3a
OBO 3pHO MOCTOje M Yy KNacu, Kao heHu atpubyTtn. 3a wux je ob6aBe3HO HanpaBuTu QyHKUMje,
Tako3BaHe reTepe u cetepe - (pyHKUMje Koje nocTasrbajy 1 Bpahajy HMXOBY BPEAHOCT, Kako 6u
CnpuHr morao ga pagu ca buma.

Kako 6u 3axTteB OMO nNpeKkoHTponmucaH npema noTpedu annukauuje, NpekronsbeHa je
dyHKUMja preHandle:

public boolean preHandle(
HttpServletRequest request,
HttpServletResponse response,
Object handler) throws Exception

User user = (User) applicationSecurityManager
.getUser (request) ;

if (user == null)

{
response.sendRedirect (this.signInPage) ;
return false;

return true;

Koja BpLUM jeQHOCTaBHY NPOBEPY - aKO je KOPUCHUK aecbmHucaH (Tj. ynoroeaH), Bpaha ce
true, Tj. 3axTeB ce npocnefyje parbe. AKO HWje, KOPUCHUK Ce NpeycMepaBa Ha CTpaHy 3a
noroBsatse.

OBpe ce KopucTu 1 3pHO ApplicationSecurityManager - TO je jeAHOCTaBHa Krnaca Koja
YyyBa TPEHYTHOr KOPMCHMKA Y 3axTeBYy M NO NoTpebu npoBepaBa Aa fin NOCTOjU KOPUCHUK Yy UCTOM,
Tj. 4a NU je HeKo ynorosaH.

AKO KOopuUCHUK npofe ayTeHTuKauujy unu je seh ynoroeaH, npecpetay he Jo3BonuTtu ga ce
3axTeB npocnegM Ha o006pagy. Tagpa Ha cHary cTyna Jgpyrm geo  geduHuuuvje  3pHa
urliMapAuthenticate - npocnefuBawe 3axTteBa ogrosapajyhem koHTponepy. O63upom pa je vy
web.xml gaTtoTeum nogellaBake TakBO a Ce OYeKyjy agpece 3axTeBa Koje ce 3aBpliasajy ca .html
(He pa4vyHajyhmn gogaTtHe napamMeTpe), OBAE Ce YNpaBo XBaTajy TakBe agpece - na he Tako 3axTeB
3a CTpaHMLOM Koja ce 3aBpluaBa Ha /teahcerAction.html ga ce npocnegu KoOHTponepy koju pagu ca
npodecopumMa - teacherActionController. OBaj peq 3anpaBo 3Hayu Aa he KOHTpony y ToM
Cnyyajy npeyseTu 3pHO noA 3agaTvM UMeHOM, Koje, HapaBHoO, Herae Mopa 6utu geduHncaHo.

29



Mactep pag - MunaH Kpctuh - JEE annukaumja - ENekTpoHCKU LLKONCKM AHEBHUK

Y urlMap peny je gedwuwHucaH jow jegaH npecpertad - npecpetad 3a npeBohewe -
localeChangelInterceptor KOjU CNyXu 3a nokanusauujy annukaumje. OH y 3axTeBy Tpaxu
napameTtap locale W Yy 3aBUCHOCTU O HeroBe BpedHOCTW y4duTasa opfrosapajyhmn npesop.
MogpasymeBaHa faTtoTeka U3 Koje ce YnTajy NpeBoam je messages.properties. Y nocMaTpaHoj
annukaumju nocToju 1 NPeBoA Ha cpricku, kaga he y 3axTeBy napametap locale BUTK jedHak rs
(locale=rs) ny ToMm cny4ajy he ce npesoan yammaTtun U3 JaToTeke messages rs.properties.
HapaBHo, w® 3a octane je3auke ©OuM Baxmna ucta npasuna (locale=fr,
messages fr.properties, <value>messages fr</value>).

NmeHa patoTeka M3 Kojux ce y3anmajy npeBoau cy AeduHucaHa y 3pHy messageSource,
Koje kopuctn CnpuHroBy knacy ResourceBundleMessageSource:

<bean id="messageSource"
class="org.springframework.context.support.ResourceBundleMessageSource">

<property nhame="basenames">

<list>
<value>messages</value>
<value>messages_rs</value>
</list>
</property>

</bean>
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V.3 3pHa annukayuje

Cniean mano getarbHuju nperneq 3pHa Koja ogpelyjy noHalawe caMme annukauuje.

IvV.3.1 SigninController

Kao wTo 1 camo nme Kkaxe, OBaj KOHTPONEpP CIyXu 3a KOHTPONy u nssohewe norosama y
annukauujy.

Uloguj se rs|en

Korisnicko ime: | |

Sifra: | |

eékelskiDnevnikje aplikacija napravljena u ckviru master studija na smeru Matematika, na Matematickom Fakultetu u
Beogradu. Programirao i dizajnirao: Milan Krstic, e-mail

Cnuka 4. - Mpo3op 3a noroBawe
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Kogn;:

<bean name="signInController" class="com.esd.controller.SigninController">

<property name="sessionForm">
<value>true</value>

</property>

<property name="formView">
<value>/signin</value>

</property>

<property nhame="successView">
<value>redirect:start.html</value>

</property>

<property name="commandClass">
<value>com.esd.model.User</value>

</property>

<property name="validator">
<ref bean="signinValidator" />

</property>

<property name="userManager">
<ref bean="userManagerProxy" />

</property>

<property name="applicationSecurityManager">
<ref bean="applicationSecurityManager" />

</property>

</bean>

Mpeu atpmbyT - sessionForm ogpehyje ga nu he ce objekat popme yyBatn nnu he ce
cBaku nyT (MPUMKOM CBakKor oTBapawa oopMe) npaBuTu HOBU. AKO je MOCTaBibeH Ha true, OHAA
he KOHTpomrop yeek MpBO Mokywartu ga Hahe Beh noctojehn objekaT noBesaH ca akTyenHom
cecunjoM. Tek ako To He ycne, nokywahe ga Hanpasu HOBW 06jekaTt chopme.

Cnepeha gBa atpubyta - formView M successView - cagpxe nogaTtke o Tome koje he ce
CTpaHuue npukasaTth, y 3aBUCHOCTWU of pesynTtaTa obpage 3axTeBa - Kao LTO CaMO UME Kaxe -
formView je npukas came opme, a successView je OHO WTO Tpeba ga ce npukaxe kaga je
dopma ycnewHo nocnara.

Mpumep koaa:

if (applicationSecurityManager.getUser (request) !'= null)
return new ModelAndView (getSuccessView()) ;

- aKko je KopucHuk Beh pgedmHucaH, TO 3HauM Oa je Heko Beh yroroesaH, na je camo
noTpebHo NpocneanTy ra Ha CTpaHy Koja ce npukasyje NpurMKom yCreLHor fiorosamsa.

Mpeko atpmbyTta commandClass ce XTMJ1 oopma noBesyje OUMPEKTHO Ca HEKOM KilacoMm
annukaumje - y oBoM crniyyajy ca User knacom. Tume je CnpuHry HasHaveHo ga he knacy User
nonywaBaTn OUPEKTHO Nofauuma U3 3axTesa.

Mpumep koaa:
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public void onBindAndValidate ( HttpServletRequest request,
Object command,
BindException errors) throws

Exception
{
User formUser = (User) command;
User dbUser = (User) command;
if ((dbUser = userManager.getUser (formUser.getUserId())) == null)

errors.reject("error.login.invalid") ;
else
applicationSecurityManager.setUser (request, dbUser)

- onBindAndValidate je dpyHKUMja KOja ce Mo3vBa HAKOH MoBe3uBarwa W Banugauuvje u
omoryhaBa fa ce ypaje jow Heke crneunguyHe ctBapu npe oarosopa Ha 3axTeB. Y 0BOM Npumepy
Ce Ha Mo4eTKy BMOM Kako Cce MyHM KOMaHgHa kraca (y OBOM cnydajy To je User) u3 napametpa
command.

signinValidator aTpubyT aeuHue BanuaaTopa 3a 3axTeB - Y OBOM MpuUMepy, BpLUK
ce Banujaumja KOpUCHMKa KOjU MoKyllaBa Aa ce ynoryje y annukauujy. Cnegu npumep kona
dyHKUMje validate KOja YMHU BehMHY Knace SignInvValidator:

public void validate(Object command, Errors errors)

{

User user = (User) command;
if (user == null)
return;
String userName = user.getUserName () ;
String password = user.getPassword() ;

if (userName.length() < 1)
errors.reject("error.login.invalidUsername") ;
else
if (password == null || password.trim().length() < |
password.trim() .length () > )
errors.reject("error.login.invalidPassword") ;

}

Kao wTo ce moxe BuOeTH, oBAe Ce BpLIM OCHOBHA Banvpauvja - ga nv je yHeTo
KOPMCHMYKO uMe, Wwudpa, Aa nu je gyxuHa ogrosapajyha, n cnn4Ho, no notpebu.

Crnegehun aTpubyT je userManager. OH CNyXu 3a KOMyHUKauujy ca 6a3om, a Be3aHoO 3a
User Kracy, na Tako y npuMmepy npe npeTxogHor, rae je npukas onBindAndValidate (pyHKumje,
MHCTaHLa KopuCHMKa fobujeHa n3 command aprymeHTa ce nopeau ca UHCTaHuoM AobujeHom u3
6a3e nomohy userManager-a, U y 3aBUCHOCTU Of Tora ce npeaysvMajy garbu kopauwu (npukas
nopyke o rpewumn unn namhexe yrnoroBaHor KOpMCHUKa y 3axTeB).

Knaca userManager je gedumHucaHa nocebHo, y Aupektopujymy model, 3ajegHo ca
JaToTekama 3a Manupake U octanum Manager knacama - teacherManager, studentManager,
uTA.
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3ajegHunyko 3a cBe Manager knace je ga cse Hacnehyjy knacy HibernateDaoSupport.

Mpe HacTaBka npuye o Oobujawy nogataka M3 Gase, creau KpaTak ONUC KOMyHUKauuje
nocmatpaHe annvkauuje ca 6asom.

lMosHaTa je 4nwbeHMua Oda je KoMyHuKaumjy ca 6asom, Tj. gobujare nogataka m3 6ase
NOXEeSsbHO paguTN NPEKO TpaHcakumja, 3aTo WTo je yBek moryhe 6e3 npobnema BpatuTu nogartke
Ha NOYETHO CTake y Cryyajy rpeLuke.

Kao wrto je Beh nomeHyTo y yBoay, CnpuHr omoryhaea ga ce cBa KOMyHUKauuja ca 6asom
YOKBMPW TpaHCakuMjama U TMMe 3HaTHO Ofakwa paf nporpaMepuma - OHW BULLE HE MOpajy Aa
OpvHY Oa nu cy 3anoyenu TpaHcakuujy, 4a Nu Cy je MPEKMHYNK, Aa nu Cy je cadvyBanu, U CIINYHO -
OHW capa Tpeba ga 6puHy camo o nornum came annvkauuje, octano CnpuHr pagu 3a Hux.

HapagHo, cBe T0 je noTpebHo aedmHmucaT n NOSECUTH:

<bean id="baseProxy"
class="org.springframework.transaction.interceptor. TransactionProxyFactoryBean"
abstract="true">
<property name="transactionManager" ref="transactionManager" />
<property name="proxyTargetClass" value="true"/>
<property nhame="transactionAttributes">
<props>
<prop key="save*'>PROPAGATION_REQUIRED</prop>
<prop key="delete*'>PROPAGATION_REQUIRED</prop>
<prop key="get*">PROPAGATION_REQUIRED,readOnly</prop>
</props>
</property>
</bean>

<bean id="userManagerProxy" parent="baseProxy">
<property name="target" ref="userManager" />
</bean>

<bean id="topicManagerProxy" parent="baseProxy">
<property name="target" ref="topicManager" />
</bean>

MpBO je ApeduHMCAHO OCHOBHO 3pHO - baseProxy, Koje kopuctu CRpuHroBy Knacy
TransactionProxyFactoryBean M KOje je ancTpakTHO - TO 3Ha4YM Ja OHO MOXe Aa CIyXu Kao
WabnoH - WTO 1 jecTe HEeroBa CBpxa y annmkauujy - OHO CIyXM Kao WabnoH 3a ocTtana 3pHa 1y
Hera cy u3gBojeHu aTpnbyTn Koju Cy UCTM 3a CBa 3pHa Koja ce U3 Hera u3Bode, a TO Cy ycTBapu
noAeLlaBaka camumx TpaHcakumja (kako He 6u cBako 3pHO Mopano Aa byae nNMcaHo U3 NoYeTKa).

Moryhe je 6upati noHalwawe TpaHcakuuja NpUMKOM 4YyBawa, bpucawa nnu gobujara
nopgartaka u3 6ase - y cnyyajy nocmatpare annukauvje, PROPAGATION_REQUIRED 3Hauu ga he
CBaku HOBM ynuT ka 6Gasu NpBO NpoBepuUTM Aa fiM Beh NOCTOju OTBOpEHa TpaHcakuuja, U ako
nocrtoju, ynut he vhu Npeko He, a ako He MNoCToju, TEeK OoHAa Ce MpaBuM HOBAa TpaHcakuwuja.
readOnly onuuja y get atpubyTy je nocTaBrbeHa kako 6u ybp3sana npouec, NOWTOo ce, Kao LUTO U1
camMo ume Kaxe, y OKBMpPY Te AeduHuumje nogaumn camo gobwujajy us 6ase, na Huje notpebHo Aa
NOCTOju MOryRHOCT Nucaksa.

OBpoe 6w TpeGano nomeHyTM M pa je moryhe nogecutM U HUMBO wM3onauuvje CcBake
TpaHcakuuje.
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HakoH wTo je gedwmHmncaHo 6a3HO 3pHO, Tj. WAabMOH, 3pHa 3a KOHKPETHy ynoTpeby ce
jeaHocTaBHO pecdbepeHumnpajy Ha WwabnoH npeko onuuje parent="baseProxy", YUMe Cy OHa
Hacneauna ocobuHe 6a3Hor 3pHa. HapaBHo, oarosapajyhe 3pHO ce npeko atpubyTa nosesyje Ha
ogrosapajyhu meHatlep.

OBuM je ykpaTKo onncaHa KoMyHuKaumja ca 6a3oM 1 nogellaBake Te KOMyHuKaumje.

Kao wrto je Beh peyeHo, UserManager Knaca Cnyxu ga ce u3 6ase nogartaka gocrase
nogaum o0 4aToOM KOPUCHUKY:

public User getUser(String userName)

{

User user = null;

user =
(User)getSessionFactory() .getCurrentSession () .createQuery("from User
where userName= ?").setString(0, userName) .uniqueResult () ;

return user;

OBge je y ynuty ka 6a3u kopuwheH HQL - XajbepHejtoB SQL je3uk. OH je jako cnmyaH
obnyHom SQL, anu je kerosa Benuka NpegHoOCT (a yjeaHo U jegHa og Hajpehmnx npegHocTn camor
XajbepHejTa) - npeHocMBOCT. AKO Cy CBM yNUTKM HanmcaHu kopuwhewem HQL-a, TM ynutu he
pagntn Ha cBum Gaszama (Koje XajbepHejT nogpxaBa) - camo je NOoTPeOHO NPOMEHUTU OMjanekT y
nogeLlaBakuma.

Tpeba npumeTnTM a ce oBae He paau AUpekTHO ca Tabenama y 6a3u, Beh ca 3pHuMa Koja
cy oeduHUcaHa y annukauuju - y OBoM Crnyyajy - User M KOja Cy NnoBe3aHa ca Tabenama y 6asu
nogaTaka - y OBOM Crny4ajy - users Tabena, a getarbu Tor noseamBamwa cy gatu y User.hbm.xml
aaTtoteuum:

<hibernate-mapping>
<class name="com.esd.model.User" table="users">
<id name="userld" column="userid">
<generator class="sequence">
<param name="sequence">users_userid_seq</param>
</generator>
</id>

<property name="userName" />
<property name="password" />
<property name="userTypeld" />
</class>
</hibernate-mapping>

Morbe userid y 6asun je jeaMHCTBEHO, WMAEHTUPUKALMOHO NOfbe, M 3aTo je Y OBOj
KOHcpurypaumju notpedbHo pehu XajoepHejty aa 6u tpebano BpegHocTM 3a HOBe yHoce y Tabeny
[a TPaxu y cekBeHUM users userid seqy 6asu nogataka. Octana nosrba ce NpocTo HaBoje, C
TMM WTO je BUTHO Oa ce 30BYy UCTO Kao M aTpubyTu 3pHa Ha koje ce Tabena manupa. To 3pHO
nsrnena oTnNpunImKe OBako:
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public class User implements Serializable
{

private int userId;

private int userTypeld;

private String userName;

private String password;

public int getUserId();

public void setUserId(int userId);

public int getUserTypeId() ;

public void setUserTypeld(int userTypelId);
public String getUserName () ;

public void setUserName (String userName) ;
public String getPassword() ;

public void setPassword(String password) ;

Kao wrto ce Buau, notpebHe cy u (pyHKUMje Koje nocTaerbajy v Bpahajy BpeaHOCTU
aTpubyra.

Wto ce camor ynuta Tmye, TpebGa pehm jow nap cTBapu - ca
getSessionFactory () .getCurrentSession () Ce y3uma akTMBHa (MNU oTBapa HOBa, ako
aKTMBHa He MOCTOojW) KOHeKuuMja ka 6a3m (Ty ce KopucTe 3pHa 3a nose3uBakwe Ha 6asy koja cy Beh
onucaHa). 3aTum crneam u cam ynuT, Koju je TpusujanaH. NMocToju n Bepsnja getUser QyHKUMje
Koja 3a nmapameTap npumMa ID KOPUCHMKA W Koja pagn Ha UCTU HaumH. OHa je HanmcaHa 36or
yao6HOCTW.

W, Ha kpajy, Tpeba NnoMeHyTH 1 jSp CTpaHuLy Koja je “Be3aHa” Ha OBaj KOHTpornep.

<fmt:message key="basic.username" />

OBO je KIby4Ha CTBap Y jSp CTpaHama, a Be3aHO 3a NMpeBoAe - OBaj M3pa3 Ce ayTOMaTCKu
npeBoAn Yy CTPUHI KOjU ofrosapa Kibydy basic.username Yy ogroeapajyhoj patoteum ca
npeesoguma.

<%@ include file="/WEB-INF/jsp/aux/includemessages.jsp"%>

OBa nuHuWja ykIbydyje gofdaTHy jsSp cTpaHy - includemessages.jsp, Koja cnyxu 3a
ncnucuBake Mnopyka o rpewur, anm n obaBeliTewa KOPUCHUKY (3a OBO OpYyro Cy KacHuje y
annukauuju kopuwheHa jow gBa mMexaHusma - “usandkn” Metod U KOPUCHUYKN AeUHUCAHU
Tarosu).

includemessages.jsp:
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<spring:bind path="command.*">
<c:if test="${not empty status.errorMessages}">
<c:forEach var="error" items="${status.errorMessages}">
<font color="red"><c:out value="${error}" escapexXml="false" />
</font>
<br />
</c:forEach>
<[c:if>
</spring:bind>

<I-- status messages -->
<c:if
test="${not empty message}">
<font color="green"><c:out value="${message}" /></font>
<c:set var="message" value="" scope="session" />
<[c:if>

Kao wto ce moxe BMAeTH, y NpBOM Aerny ce MpoBepaBa Aa N NOCTOje FpeLuke U, ako
nocToje, Np1kKaayje ce nopyka o rpewun. CnnyHo Baxun 1 3a obaBeLlTeRE.

MoBpaTak Ha jsp CTpaHy 3a JIoroBame:

<spring:bind path="command.userName">
<input name='userName' />
</spring:bind>

N oBae n y npeTxogHoMm npumepy ce no npsu nyT cpehe spring:bind Tar. OH cnyxu ga
Ce MOBEeXe jSP CTpaHy ca KOHTPOSIepOM M3a, Tj. ca KomaHgHoM knacom. Kaga ce ogroeapajyha
norba y copmu noeexy ca ogrosapajyhum atpmbytuma knace, CnpuHr npeysvma MoTnyHy
KOHTPONYy - ayToMaTCKu nonyhwasa 3pHa, popMe Ha CTpaHuum, uta., Yume 3HaTHO onakiwiasa pag v
omoryhaBa fa ce nporpamep BuLLE NOCBETM CaMOj NOCMOBHOj-NOrMuM annukaumje.

IvV.3.2 StartingController

Kao wro je Beh npukasaHo y NpeTXogHOM NpUMepy, successView Y 3pHY 3a SioroBame je
nocTaerbeH Ha: “redirect:start.html”, na, kaga ce norneda Ha wra je Taj URL manupaH,
nako je Aohu 0o 3akrbyyka [ja Ce HaKOH IoroBaka akTMBMpa 3pHO startingController.

OBO 3pHO UMa ynory CKpeTHu4yapa - npukasyje CTpaHuuy Y 3aBMCHOCTM Of Tora Koju Tun
KOpUCHMKa ce ynpaBo ynorosao - fjak, npocecop nnu agMmHncTpaTop.
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<bean name="startingController" class="com.esd.controller.StartingController">

<property name="teacherManager">
<ref bean="teacherManagerProxy" />

</property>

<property name="studentManager">
<ref bean="studentManagerProxy" />

</property>

<property name="adminManager">
<ref bean="adminManagerProxy" />

</property>

<property name="applicationSecurityManager">
<ref bean="applicationSecurityManager" />

</property>

<property name="teacherView">
<value>teacher</value>

</property>

<property name="studentView">
<value>student</value>

</property>

<property name="adminView">
<value>admin</value>

</property>

<property name="successView">
<value>teacher</value>

</property>

</bean>

YKrbyuyjy ce n notpebHa MeHallep-3pHa, kako 6u 6uno moryhe kopuwhere ogrosapajyhunx
nogaraka.

Opabvp cTpaHe ce BpwM Y PYHKUMjM handleRequest, Y 3aBUCHOCTM O TUMA KOPUCHUKA:

User user = (User) applicationSecurityManager.getUser (request) ;

if (user.getUserTypeld() == ) {
Teacher teacher = teacherManager.getTeacher (user.getUserId())
return new ModelAndView (getTeacherView(), "teacher'", teacher);
}
else if(user.getUserTypeld() == ) {
Student student = studentManager.getStudent (user.getUserId())
return new ModelAndView (getStudentView(), "student'", student);

}

else if(user.getUserTypeld() == ) {
Admin admin = adminManager.getAdmin (user.getUserId())
return new ModelAndView (getAdminView(), "admin'", admin);

MpuMepwn cTpaHa:
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Ulogovani ste kso: milan.krstic | Pocetak | 1zloguj == rs|en

Izaberite akciju:

Upisite danasnji éas: | — BB o |
Daj ocene: | — - || v|

eékolskiDnevnikje aplikacija napravljena u ckviru master studija na smeru Matematika, na Matemastidkom Fakultstu u
Beogradu. Programirao i dizajnirao: Milan Krstic, e-masil

Cnuka 5. - NoyeTHa cTpaHa 3a npodecopa

Ulogovani ste kso: marko.m.markovic.1 | Pocetak | 1zioguj == rs|en

Izaberite akciju:

Pregledaj ocene

eékolskiDnevnikje aplikacija napravljena u ckviru master studija na smeru Matemastika, na Matemati¢kom Fakultetu u
Beogradu. Programirac i dizajnirac: Milan Krstié, =-mail

Cnuka 6. - NoyeTHa cTpaHa 3a hake

Ulogovani ste kso: Administrator | Pocetak | 1zioguj s= rs|en

Izaberite akciju

Dodajfizmeni studenta
Dodajfizmeni razred
Dodajfizmeni profesora
Dodaj/izmeni predmet

Dodaj/izmeni tip ocene

eSkolkiDnevnik je splikacijs napravljena u ckviru master studija na smeru Matemastika, na Matematidkom Fakultetu u
Beogradu. Programirso i dizajnirso: Milan Krstic, e-masil

Cnuka 7. - NMoveTHa cTpaHa 3a agMUMHUCTpaTopa

Cnean peo koga u3 StudentManager-a, nowTo ce hak M3 6ase gobuja Ha gpyraymjm
Ha4MH O OHOr KOju je KopuwheH y UserManager-y Y NPUIAVKOM NOroBamsa:
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public Student getStudent(int studentId)

{
Student student = null;

student = (Student)getHibernateTemplate() .get (Student.class,
studentId) ;

student.getMarks () .size() ;

student.getTopics () .size() ;

return student;

Kao wTto ce MoXe BMAETU, OBAE Ce KOPUCTU DYHKUNj)Y get, KOjoj ce npocnehyje ID Haka
yYmjn nogaum ce Tpaxe.

OHO WTO je 3aHMMIBMBO Y OBOj (PYHKLMjU Cy HapedHe [ABe NuHWje, y Kojuma ce nosusa
size () dyHKUMja Haa KonekuMjama 3a oueHe n npegmeTe. XajdbepHejT oBe Konekunje nonywasa
npuMapHUM KrbydeBuma ogrosapajyhmx pegoBa, anv noTnyHO nonykwaBakwe ce AellaBa Tek Kaga
Hekun kb4 13 annukauumje NokyLwia Aa NpucTynu HEKOM enemMeHTy OBuX konekuuja. Ty mory Hactatu
ABa npobnema - NpBu je Aa je cecuja Moxaa UCTekna, na BULLE He NOCTOju KoHeKuuja Ha 6a3y, LWTo
he goBecTn go rpewke y annukaumju. Opyru je Tako3BaHu “n+1” npobnem - Kako neTrba nae Kpos
konekuujy, XajbepHejT nonyhwasa jegaH no jegaH objekaT, Ma Tako 3a CBaKor 4raHa Konekuuje
paav no jeaaH ynut ka 6a3u, LWTO je jako Cnopo M NpUIIMYHO 3ay3uma pecypce.

3aTo ce KOpUCTU size () PyHKUMjaA, NOLITO OHA NPAKTUYHO HaTepa XajbepHejT A4a NonyHu
Konekuuje.

HapaBsHo, na 6u XajbepHejT 3Hao kako ga noeexe HNp. haka u npegmeTte, Te Be3e Mopajy
OMTK NpefcTaBrbeHe Y KOHUIypaumnoHoj gatoTeum - y OBoM cnydyajy - Student.hbm.xmil:

<hibernate-mapping>
<class name="com.esd.model.Student" table="students">

<set name="topics" table="students_topics" order-by="topicld">

<key column="studentld"/>

<many-to-many column="topicld" class="com.esd.model.Topic"/>
</set>

</c|ass>m
</hibernate-mapping>
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Student.java:

public class Student ({
private Set<Topic> topics;

public Set<Topic> getTopics() ;
public void setTopics (Set<Topic> topics) ;

OBO je camO [eo KOju ce opgHOCM Ha npeameTte. Y KOHUrypauumoHoj paTtoTeun je
HarnaweHo ga he koHTejHep Yy Koju he ce cmewTaTn nogauu 6utm Tnna set, ga he ce Ta
npoMeHrbMBa 3BaTU topics, Aa je Tabena Koja noBesyje TpeHyTHy Tabeny (students) ca
unrbHoM (KOja je MpeAacTaBibeHa Kao 3pHO, c€a MyHOM MyTawoM - com.esd.model.Topic)
student topics, Aa ce nogauu coptupajy no topicId-jy, Kao U MO KOjUM KonoHama fa ce
BpLUM NoBe3mBame - studentId u topicId. N Tume cy Tabena y 6a3m 1 3pHO NOBE3aHM.

[akne, cTpaHa koja he ce npukasaTM HaAKOH YCMELIHOr JfioroBawa 3aBWCUM of Tuna
KOPUCHUKa KOoju ce yrorosao - npodecop, Hak unv agMnuHucTpaTop, Tj. Npukasahe ce teacher.jsp,
student.jsp unn admin.jsp. Onuuje Koje he cBaku of TUX TMMOBA KOPUCHMKA MMaTu npeg cobom cy
Beh onncaHe Ha NOYeTKy.

Cniean geo koga u3 teacher.jsp:

<form:form commandName="teacher" action="teacherAction.html?action=IlectureSignin">
<fmt:message key="story.lectureSignin" />:
<form:select path="topicld" multiple="false">
<form:option value="0" label="---" selected="selected" />
<form:options items="${teacher.topics}" itemLabel="topicName" itemValue="topicld" />
</form:select>
<form:select path="grade" multiple="false">
<form:option value="0" label="---" selected="selected"/>
<form:options items="${teacher.grades}" itemLabel="gradeName" itemValue="gradeld" />
</form:select>
<input type="submit" value="<fmt:message key="story.submit" />" />
</form:form>

Opoe ce npeu nyt kopuctu CnpuHro form Ttar. OH onakwaea npasrbewe opMn U
HNXOBO MOBE3MBaHE Ca 3pHUMA.

OﬂMaXHanoqgmycneﬂMﬁnuHGMTOHOBO—commandName="teacher"—OBOMKOMaHﬂOM
ce CnpuHry crtaBrba g0 3Hawa ga 6u nogaum ca ose dopme Tpebano ga ce CMecTe y 3pHO
teacher. Camnm TMM, CBa ynasHa nosba Koja ce KopucTe y oBoj oopmu 6u Tpebano ga nocroje u
y 3pHy 3a npodecopa.

<form:select> Tar ckpahyje nocao - HMje NOoTpebHO nNucaTh neTrbe, WTaMmnaTi nogatke
PYYHO U CNIUYHO - CBE WITO je NoTpebHOo je <form:options> Tary NpocrneantTn ogakne ga “syde”
nogaTke (onuujom items="${teacher.grades}”), octano he oH cam ypagutu.
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IV.3.3 TeacherActionController

[leo 13 KoHdUrypaumoHe gaToTeKe KOju je y BE3N Ca OBUM KOHTPOSIEPOM je BeoMa CrnyaH
NpeTXo4HOM NMpumepy, Tako Aa oBae Hehe BUTu nNpukasaH.

Kao wro je Beh peyeHo Ha noyeTky, npochecop MoXe Aa pagu ABe CTBapu - Aa ynuule yac
U ga pga oueHy. Y oba cnyyaja, npodecop Ha teacher.jsp ctpaHu mopa ga usabepe Ha Koju
npegMeT (OO OHWMX KOje OH Mnpedaje) U Ha Koje ogerbewe (04 OHWMX KojuMa OH rnpedaje) ce To
ogHocu. HakoH Tora, npukasyje my ce cregeha crpana:

Ulogovani ste kso: milan.krstic | Pocetak | izioguj == rs|en

Upisite danasnji cas

Profesor: Milan Krsti¢

Predmet: Matematika

"1 Milica Markovié
("] lvan Petrovi¢
("1 Marko Markovi¢
"] Darko Maksimovié
"] Bojan Tadi¢

("1 Branko Sekuli¢
("] Jasmina lli¢

["| Bojan Kovacevié
(] Tijana Petrovi¢

[ Dragan Markovié

eék:lskicnevnikje splikacija napravljens u okviru master studija na smeru Matemastika, ns Matemsati¢kom Fskultetu u Beogradu. Programirao i
dizajnirac: Milan Krstic, e-mail

Cnuka 8. - Ynuc yaca

Y nosbe 3a TEKCT Ce ynucyje OHO LUTO je niaHupaHo Aa Cce pagu Ha TOM 4Yacy, a OOCYTHMU
yyeHnum ce 6enexe Tako LITO ce WTMKNUPpA Norbe nopes HhUXoBor UMeHa.

Cnean kb4 n3 jsp cTpaHe:
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<c:if test="${! empty param.savelLecture}">
<br />
<div class="notification">
<fmt:message key="story.lectureSignedIn" />
</div>
<br />
<br />
<[c:if>

OBo je “dmanukn” meTon npukasvBarwa HOTMdMKaUMja KOjU je MNOMEHYT paHuje -

jedHocTaBHO, Tarom c:1if ce ucnuTyje ga nNu je napametap savelecture AgeduHUCAH U, ako
jecte, TO 3Ha4M ga je npodpecop ynpaso ynucao 4ac, na je notpebHo u Hanucatu oarosapajyhe
obaBeLLTeHE O TOME.

Y caMoMm KOHTpornepy, NapamMeTpoM action KOHTPONepy ce Kaxe wTa Tpeba ga pagu - oa

1 Aa npukaxe CTpaHuly 3a ynmc 4aca 1Unn gaBaw€ OoueHe!:

String action = request.getParameter("action');
if (action.equals(getGiveMarkView()))
return new ModelAndView(getGiveMarkView(), "teacher'", teacher);
else if(action.equals(getLectureSigninView()))
return new ModelAndView(getLectureSigninView(), "lecture'", lecture);

Mogaum o HekoMm vacy ce 4yBajy y Tabenu lectures, NMa camMMM TUM MOCTOjU U 3PHO

Lecture, KOju je NOTpeGHO hopmmpaTh U HaNyHUTK NogauMMa npe Hero LWTo ce cadvysa y 6a3u:

Lecture lecture = new Lecture()
lecture.setGrade (grade) ;
lecture.setTopic (topic) ;
lecture.setTeacher (teacher) ;
lecture.setStudents (students) ;
lecture.setDate (new Date());

HapaeHo, cBu oBM nogauun ce gobujajy s KOPUCHWYKOT yHoca unn n3 6ase, a Ha OCHOBY

KOPUCHUYKOI YHOCAa.

HakoH Tora, cnean YyBake nogartaka:

lectureManager.savelLecture(lecture);

HapasHo, k64 n3 lectureManager-a:
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public void savelLecture(Lecture lecture)

{
getHibernateTemplate () .saveOrUpdate (lecture) ;

}

Kao wTto je Beh nomeHyTO, 0O NoBe3uBawy nogaTtaka ns 6asm ce 6puHe XajoepHejT, anu Tek
HaKoH LWTO Cy nodauu wucnpaBHO ManupaHu. EBO n pgena KoHdUrypauvoHe paTtoTeke
Lecture.hbm.xml:

<set name="students" table="lectures students" order-by="lectureId"
lazy="false">

<key column="lectureId"/>

<many-to-many column="studentId" class="com.esd.model.Student"/>
</set>

<property name="description" column="description" />
<property name="date" column="date" />

<join table="lectures teachers" optional="true">

<key column="lectureId"/>

<many-to-one name="teacher" column="teacherid" not-null="true"/>
</join>
<join table="lectures topics" optional="true">

<key column="lectureId"/>

<many-to-one name="topic" column="topicid" not-null="true"/>
</join>
<join table="lectures grades" optional="true">

<key column="lectureId"/>

<many-to-one name="grade" column="gradeid" not-null="true"/>
</join>
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W, HapaBHo, Lecture.java:

public class Lecture implements Serializable
{

private Set<Student> students;

private Teacher teacher;

private Topic topic;

private Grade grade;

public Set<Student> getStudents() ;

public void setStudents (Set<Student> students);
public Teacher getTeacher() ;

public void setTeacher (Teacher teacher);

public Topic getTopic() ;

public void setTopic(Topic topic);

public Grade getGrade() ;

public void setGrade(Grade grade);

Kao wTo ce Buau, oBae ce onet KOPUCTU set Kao KOHTejHep 3a F]aKe, NMOLTO Ha jenaH vyac
MOXe Oa Ce BeXe Bulle f]aKa. Anu, ca apyre ctpaHe, 3a jeﬂ,aH 4yac MOXe fOa Ce BeXxXe CaMo Nno
je,D,aH npocbecop, npeamMmeT n ogerberwe, rna Tako rIOCTOjVI CcaMo Mo je,D,Ha npomMeHsbnBa TOI TUNAa,
Koja je oreT nosesaHa Mpeko join Tabene y 6asu - lectures teachers, lectures topics
Unn lectures grades.

saveOrUpdate (yHKUMja NpaBun HOBKU YHOC Y 6a3un ako Beh He MocToju unu oceexansa Beh
nocrojehu.

Ha cnnyaH HaumH ce BpLWX npunpemMa nogartaka 3a gaBak€ OoueHe, annm ce camMmo aaBake

oLeHe ofBMWja Ha Marno gpyrayuvjy HadmH. Y KOHTporepy 3a npodpecopa ce nosvea (pyHKuUunja u3
teacherManager-a:

teacherManager.giveMark (Integer.parselnt (request.getParameter ("studentld"
)), Integer.parselnt (request.getParameter ("topicIid")),

Integer.parselnt (request.getParameter ("enteredMark")),

Integer.parselnt (request.getParameter ("marktypeld")),
teacher.getTeacherId()) ;

KOja narnena oBako:
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public void giveMark(int studentId, int topicId, int enteredMark, int
marktypeId, int teacherId)
{

Mark mark = new Mark();

mark.setMarkType (marktypeId) ;

mark.setValue (enteredMark) ;

getHibernateTemplate () . saveOrUpdate (mark) ;

StudentTopicMark stm = new StudentTopicMark() ;
stm.setStudentId(studentId) ;
stm.setMarkId(mark.getMarkId()) ;
stm.setTopicId(topicId)
stm.setTeacherId(teacherId) ;

getHibernateTemplate () .saveOrUpdate (stm) ;

Y npBOM ey ce npasun HOBa oueHa U, NowTo je TO HOBOHaCTalu nogartak, vyyBa ce y basu.

Y ppyrom geny je noTpebHO Ty oueHy noBesatTu ca oprosapajyhum hHakom, npodecopom w
npegMeToMm, Tako Aa ce CBWU T nogaum 3ajeaHo ynucyjy y Tabeny HamereHy 3a HUXOBO Chajare.
HapaBHO, kao WwTO je Beh nomeHyTo, ynucumBakwe nopartaka y oaroapajyhe tabene y 6asu
obaBrba XajbepHejT, a y 3aBUCHOCTM 04 Tora Kako Cy ManvpaHu.

OBge jow Tpeba nNoMeHyTM OpYrn HauMH 3a MNpuka3 MeHuja 3a ogjabup. Y npeTxoaHoMm

npumepy cy kopuwheHn CnpuHrosn TaroBu form, form:select U form:options, JOK Ce OBAE
KOpuUCTU nNeTrby c: forEach Koja uae Kpo3 KOHTejHep ca nojauuma 1 Ucnucyje nx cee peaom.

<select name="studentld">
<option value="0">---</option>
<c:forEach items="${teacher.grade.students}" var="student">
<option value="${student.studentld}">${student.lastName}
${student.firstName}</option>
</c:forEach>
</select>

IV.3.4 StudentActionController

OBaj koHTpoOnep je no nuTawy ogabupa ctpaHe, gobujakba nogataka u3 6ase n npukasa

NCTM Kao W NpeTxodHun, 3aTto Hehemo Gutn npumepa koga m3 Tor gena. OHO WTO He MOCToju Y
OPYrMM KOHTpornepuma je cpefuBare nogaTtaka npe npukasa. 3pHo Student ca cobom OOHOCK
nogaTke O oueHama M NpegMeTuMa, anu OHM cy pasbauaHu, na, ako 6u oHM GuMnM camo Tako
wramnanu, gecuno 6u ce ga oueHe Oyay v3MmellaHe, Tj. Aa Ce MpUKaxe HNp. oueHa u3
MatemaTtuke, na us [leorpaduje, na Wcrtopuje, na oHga onet u3 MaTemaTuke, na OBe u3
"eorpacouje, uta.
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Ulegovani ste kso: jelena.a.mitrovic.2 | Pocetak | 1zioguj == rs|en

Student: Jelena Mitrovié

» Geografija

Kontrolni - 2 (Milan Krstic)
Kontrolni - 2 (Milan Krstic)
Pismeni - 2 (Milan Krsti¢)
Kontrolni - 3 (Milan Krstic)
Usmeno - 4 (Milan Krstic)
Ostalo - 5 (Milan Krstic)

| Ostalo - 5 (Milan Krstic)

eékolskiDnevnilr.je aplikacijs napravljena u ckviru master studijs na smeru Matematiks, na Matematiékom Fakultstu u Beogradu. Programirso i
dizajnirao: Milan Krstié, e-mail

Cnuka 9. - MNpernen oueHa

Crora je y 3pHO Student dodart atpnbyT:

Map<String, List<StudentsMarks> > topicsMarksOrdered;

OBo he 6utn HashMap-a uunju he kbydy OMTM ume npegmerta, a BpegHocTt he OuUTK
nosesaHa nucta ca oueHama. OBa Mana ce nonywaBa MPUNUKOM MO3MBa MeTode
getTopicsMarksOrdered, NO3MBOM formatTopicsMarksOrdered () MeTOAe:

private Map<String, List<StudentsMarks>> formatTopicsMarksOrdered() ({
List<StudentsMarks> m = new ArraylList<StudentsMarks>(marks) ;
topicsMarksOrdered = new HashMap<String, List<StudentsMarks> >();
for(int i = 0; i < m.size(); i ++) {
String s = m.get (i) .getTopicName () ;
if (topicsMarksOrdered.containsKey(s))
topicsMarksOrdered.get (s) .add(m.get (1)) ;
else {
List<StudentsMarks> 1 = LinkedList<StudentsMarks>() ;
l.add(m.get (1)) ;
topicsMarksOrdered.put(s, 1);
}
}

return topicsMarksOrdered;

[a 6u haky 6unm npukasaHn CBM peneBaHTHW nogauu O oueHama, NoTpebHo je cnojutn
Hekonuko Tabena. 36or Tora je y 0BOj cuTyaumju KopuwheH view - onakwaea nocao, a y UCTo
BPEMe je 0OBO M Npurnuvka a ce 4eMOHCTpUpa Kako ce paau ca wume y XajbepHejTy.

View je kpeupaH Ha cnegehn HaunH:
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CREATE VIEW
students_marks AS
SELECT
stm.studentid, t.topicid, stm.teacherid, stm.markid, t.topic_name,
(((te.first_name)::itext || ' "::itext) || (te.last_name)::text) AS teacher_name,
mt.mark_type_name AS mark_type, m.value AS mark
FROM
(((( students_topics_marks stm JOIN topics t ON ((stm.topicid = t.topicid)))
JOIN marks m ON ((stm.markid = m.markid)))
JOIN mark_types mt ON ((m.marktype = mt.mark_type_id)))
JOIN teachers te ON ((stm.teacherid = te.teacherid))

);

LLTo ce manupamna y XajbepHejTy Tndye, StudentsMarks.hbm.xml narnega osako:

<hibernate-mapping>
<class name="com.esd.model.StudentsMarks" table="students_marks">

<composite-id>
<key-property name="studentld">
<column name="studentid" />
</key-property>
<key-property name="topicld">
<column name="topicid" />
</key-property>
<key-property name="markld" >
<column name="markid" />
</key-property>
<key-property name="teacherld">
<column name="teacherid" />
</key-property>
</composite-id>

<property name="topicName" column="topic_name" />
<property name="teacherName" column="teacher_name" />
<property name="markType" column="mark_type" />
<property name="mark" column="mark" />
</class>
</hibernate-mapping>

[akne, manvpawe view-a Ha 3pHO mae UCTO Kao U Ko Manupawa obuyHux Tabena
(StudentsMarks 3pHO M3rfneda UCTO Kao M ocTana paHuje BuheHa 3pHa). [naBHa pasnuka je oko
ID norba - KOpUCTM Ce KOMMO3UTHM KIby4, cacTaBibeH o id-ja haka, npegmeTa, oueHe U
npodpecopa. XajoepHejTy je HeonxohaH jeqMHCTBEHM KibyY 3a CBaKy o4 Tabena koje ce manupajy,
Kako 61 NpUIMKoM HMp. YyBaka MOrao Aa oApeaun Koju Ta4yHo pef Aa cavysa.

IV.3.5 AdminActionController

W koa oBOr KOHTponepa MexaHu3aMm je CnuyaH Kao 1 Ko npeTxofHa ABa - y 3aBUCHOCTU Of
napameTpa action npukasyje ce ogrosapajyha cTpaHuua, ¢ TUM WTO je oBae usbop Behu -
AoaaBawe/eantoBare faka, foaaBawe/eanToBame paspeaa, AoAaBake/eantoBame npodecopa,
podaBawe/egntoBarwe npeameTa U AodaBake/egutoBawe Tuna oueHe. U oBge ce nogaum
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noxpamwyjy y 6asy kopuwhewem saveOrUpdate QyHKUMje, oneT 3axBarbyjyhun XajoepHejt
Manupamy.

OHO LWITO je HOBO je A€o0 jSp CTpaHuLE - KOpUCHUYKK aedmHnucann Taroen. OBae je HanucaH
jenaH, pagu geMoHcTpaumje.

[a 6u kopucHuYkM Tar pagumo, notpebHo je npeo “onucatun” ra, kopuctehn XML gaTtoTeky
Koja mma ekcteHsnjy .tld. Y oBom npumepy TO je SaveConfirmation.tld koju je cavyBaH y
com.esd.view.tags. [leo Te gatoTeke Koju ce ANPEKTHO OAHOCK Ha OBaj Tar ua3rneaga oBako:

<taglib>
<tlib-version>1.0</tlib-version>
<short-name>saved</short-name>
<tag>
<description>Displays notification</description>
<name>saved</name>
<tag-class>com.esd.util.SaveConfirmation</tag-class>
<body-content>J SP</body-content>

<attribute>
<name>save</name>
<required>true</required>
<rtexprvalue>true</rtexprvalue>
</attribute>
</tag>
</taglib>

short-name Tar je onwTe MMe 3a KONekuujy Taroa koju 6u mornun ga 6yay aeduHUcaHn
oBae. Y gatom npumepy NocToju camo jedaH - saved.

description je, Kao LITO CaMO UMe Kaxe, OnNuc camor Tara. Y oKBMpYy name Tara ce Aaje
nme Tary, OHO npeko 4era he GUTM NO3BaH Ha jSp CTpaHuuM. Y tag-class-y Ce Aaje TadHa
nokauwmja knace koja he ga geduHulle noHalwlakwe camor Tara. W, Ha kpajy oBor gena, y okBupy
Tara body-content Ce Kaxe LITa MOXe [a cagpXu Terno osor Tara - moryhe onuuje cy empty,
tagdependent N JSP.

Ako je noTpebHO omoryhutu npocnefuBarwe Hekor atpubyTta KOPUCHUYKM OedUHMCAHOM
Tary, oHga Tv atpmbyTu Mmopajy 6mutn onncaHu y oBoj gatoteuun. Y gaTom Tary je aecdmHncaH jegaH
aTpmbyT, Ynje je me AedUHNCAHO ¥ name Tary - save. required Tar MoXxe OUTK true U false
M O03Ha4yaBa ga nu je oBaj atpmbyT obaeesaH. Onuuja rtexprvalue CAYXW ga ce NOAECU a nn
ce Kao aTtpubyT npuxeaTta n3pas unm He.

LUTo ce knace koja AedvHULLIE MOHalLlaHke OBOr Tara TU4Ye, y OBOM Criyyajy je HajouTHuja
dyHKUMja doStartTag, Koja ce akTuBupa kaga ce Havhe Ha noyeTak Tara:
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public int doStartTag() throws JspException {
if (save.equals("yes"))
return TagSupport.EVAL BODY INCLUDE;

return TagSupport.SKIP BODY;

Kao wto ce moxe BuaeTwn, ako aTpubyT Tara uMma BpedHOCT yes, OHOA oBa yHKUMja
Bpaha EVAL BODY INCLUDE, LUTO 3Ha4yu Ja ce cagpaj Tara npukasyje. Y cynpoTHoMm Bpaha
SKIP BODY, LWUTO 3Ha4u Oa ce cagpxaj He npukasdyje. Moryhe je gedwuHucatm u doEndTag
dyHKUMjy, Koja 61 ce nosveana kaga ce Haufie Ha Kpaj Tara u oHa Bpaha SKIP PAGE ako je
noTpebHO NPecKoYMTH NpMKas octaTka CTpaHuue unn EVAL PAGE Y CYNnpOTHOM Cry4ajy.

HapaBHO, KOPUCHWYKM [eduHucaHn TaroBu Hyge jow MHOro MoryRHoOCTWM, anuM TO
npesasunasv AOMeH OBOr paja.

W, Ha Kpajy, Kako ce OBaj Tar KOpUCTU - npe ceera je NoTpebHo “yuntatn” Taj Tar Ha jsSp
CTpaHuuy:

<%@ taglib uri="/WEB-INF/jsp/tags/SaveConfirmation.tld" prefix="notification" %>

OBuM je peyeHo rge ce Hanasu gedmHuumja Tor Tara, kao 1 koju npedukc he ce KopucTUTK
NpuUIMKoOM noausa.

Cam nosuB narnena oBako:

<notification:saved save="${param.save}">
<br />
<div class="notification">
<fmt:message key="admin.saved" />
</div>
<br />
</notification:saved>

Kao wrto je Beh pedeHo, ako je aTpubyT save pas3nuuuT of yes, Teno Tara ce Hehe Hu
npukasaTtu. Y cynpoTHOM, ncnmcahe nopyky o ycnewwHom noxparwmsary nogartaka y 6asy.
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User logged in: Administrator | Home | Logout rs|en

Saved

Edit student

Choose student | — ~|

Add student

Username: |je|ena.a.mitrovic.2

Password: |o

First name: |Jelena

Last name: IMitrovié

Grade name: |12 ~

VI Muzigko
| Biologija
("I Engleski
V|Fizicko
V|Fizika

"I Francuski
"] Geografija
“IHemija

("I Informatika
VI lstorija

V| Likovno

V] Matematika
("I Nemagki
("I Ruski

V| Srpski

Reset/Add new

e-diary application is orested a5 3 work for master - demonstration of the possibilities of JEE technology, using Spring, Hibernate, Ant and
PostgreSQL dstabase. Programmed and desinged by Milan Krstic

Cnuka 10. - Usrnep ctpaHuue 3a ypejuBawe nogataka o fhaky, kao u npumep npukasa pesynrara
paaa KOpUCHUYKM aednHUCaHoOr Tara

IV.3.6 SignOutController

W, Ha kpajy umamo KoHTonep Koju omoryhaBa KOPUCHWKY Aa ce nsnoryje ua annvkauuje. To
ce NocTuxe jeAHOCTaBHOM akuUMjoM Yy handleRequest yHKUMU:
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applicationSecurityManager.removeUser(request);

Oa ©6um oBo O6uno jacHuje, Tpeba ce npuceTUTM npuye ca MNo4veTka -
HttpRequestInterceptor “‘npecpehe” cBakum 3axTeB 3a CTpaHuUaMa 3a Koje je noTtpebHa
ayTeHTUKaumja un, ako He Hafe akTMBHOI KOPUCHWKA, Mpukasyje CTpaHuuy 3a norosakwe. Camumm
TUM, OBOM rope NOMEeHYTO akLMjOM je akTMBaH KOPUCHWUK N3MNOroBaH.

successView OBOI KOHTpoOfepa je nogeweH Ha “redirect:signin.html”, WTO 3Ha4n
Aa he ce KOPWUCHMKY, HaKOH LITO Ce YCMEeLWHO M3noryje ca cuctema, npukasaTu npo3op 3a
noroeatse.
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V 3akrbydak

Kao wTto je Beh paHuje peyveHo, Lib OBe annukauuje je gemoHctpaumja moryhHoctn JEE
TexHororunje, Tako Aa je PyHKUMOHaNHOCT caMme annukaumje 6una y gpyrom nnasy.

Npoeja aytopa oBor npojekta je 6una pasBoj €neKTPOHCKOr OHEBHWKA (He3aBMCHO of
MacTep paga), ca cBuM (pyHKUMOHANHOCTMMA Koje Ou jegaH TakaB OHEBHUK Tpebano ga uma, a
Koju 6m 6mo objaBrbeH kao OTBOpPEeHW kOO W AaT cBMMa Ha kopuwhewe. Mehytum, Ty uaejy cy
OMerne XMBOTHE OKOSTHOCTW, Tako Aa je pasBujeHa caMO OCHOBHa Bep3uja.

OBaj pag v annvkauuwja npukasyjy rnasHe MOrynHOCTM MpUMEHEeHUX TexHomnoruja, u
npeacTasrbajy 4obpy 6a3y 3a garbe ycaBpluaBake OBe TeMaTuKe.
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http://www.java.com/en/

http://en.wikipedia.org/wiki/Java (programming_language)

http://blogs.sun.com/jonathan/entry/better is_always_different
http://en.wikipedia.org/wiki/JEE

http://www.springsource.org/

http://en.wikipedia.org/wiki/Spring Framework

http://www.hibernate.org/

http://ant.apache.org/

http://www.developer.com/java/j2me/article.php/989631/Building-with-Ant-Introduction.htm

. http://www.postgresgl.org/

. http://java.sun.com/blueprints/code/projectconventions.htm|#23136

. Anil Hemrajani, “Agile Java Development With Spring, Hibernate and Eclipse” — Nucau aaje

nperneg TexHonoruja, a 3aTuMm passuja annukauujy 3a 6enexere pagHux catu, ysogehu Hose
onuuje y3 nomoh HOBMX TEXHONOIMja Koje TOM NPUMKOM MojallHaBa.

Marty Hall, “Core Servlets and JavaServer Pages, Volume 1” — Beoma onwupHa u
cBeobyxBaTHa KruMra, ca MHOLUTBOM NMpumepa. Npyxa KoMnneTaH npukas TexHororuje.

Marty Hall, Larry Brown, Yaakov Chaikin, “Core Servlets and JavaServer Pages, Volume 2”
— HactaBak npeTxogHe Khure, ca jow Bue Aetarba, y3 gogartak Tema Koje Hucy obyxsaheHe
MPBOM KHsMIOM, K0 M HEKUX HanpeaHUX TeXHWKa U MoryhHoCTK
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