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IIpeozosop

OBa mucepranuja je pabena y nepuogy ox centem6pa 2011. fo asrycra 2015. rogyuHe
Ha Qaky/TeTy OpraHmsallMoHNX Hayka y beorpapy. JVjeja Ha ocHOBY Koje je IOKpeHYTO
UCTpaXMBamwe, IUION je 3ajefHMYKOr pafa wiaHoBa Jlabopatopuje 3a codTBepcKo
MHXemepcTBo. Peammsaiuja oBe ujeje, Koja je IpefcTaB/beHa y pajy, KopuirheHa je y
13BODemYy HEeKOMMKO cOPTBEPCKUX IIpojekaTa y okBupy JlabopaTtopuje, noyesum og 2007.
rogMHe, Kako Ou ce IPakTMYHO J[OKasaja IbeHa IpuMjemnuBocT. [IpBe pesynraTe
MCTpaKMBalba M3/I0XKIO CaM y CBOM MarucrapckoM pafiy Koju cam ogbpanno y jyny 2010.
rogune. Hakon Tora ucTpaXmBarbe je HaCTaB/bEHO, a PE3Y/ITaT Cy y BUlle HaBpaTa

06jaB/pMBaHM Y HAYYHUM YaCOMMCUMA M Ha KOH(epeHnjaMa.

3axBabyjeM ce MeHTOpy mpod. np Bramany [esenmhy Ha ykazaHoM IOBjepemy 1

IIparMaTMYHOM IIPUCTYIIY KOjy je II0Ka3ao TOKOM U3pajie OBe IucepTalluje.

Opn moveTka pajia Ha OBOM MICTPayKMBarby, OTPOMaH JIONPUHOC /Ia0 je MOj Kojiera u
mpujaTte/b, MEHTOp MOT Marucrapckor papga, mpodecop Cunmmia Bmajuh, xome ce
3axBasbyjeM He caMO Ha HeceOUYHOj CTPYIHOj ¥ MOPAJIHOj IOAPIIIN KOjY je IMPY*,ao TOKOM
IIICama OBe Te3e, Beh 1 Ha II03UTHBHOM ¥ KOHCTPYKTMBHOM OJHOCY Koju Meby Hama Tpaje

Beh unTaBux 15 roayHa, 1 HajgaM ce ja he Ha MCTM HayuyMH jOLI IyTO TpajaTul.

Hemjep/puBy IOAPIIKY y M3pajgy OBOT paja NpYyXwie cy Mu Kojere Mp Munom
Mwnmth, mp Bojucnas Cranojesnh, mp [yman Casuh n gp Cama Jlasapesuh, koje cy,
3ajeqHO ca mpodecopoM Brajuhem, cBOjUM KOHCTPYKTMBHMM IIpeIO3MMA, Iy U
IVpeKTHUM yduelrtheM fjaze Be/IMKY JOIPUHOC Y CIPOBODheby OBOT UCTpa’kMBamha, I1a M Ce

OBOM IIPWINKOM HajTOIUINje 3axBajbyjeM. [IuBuernja je 6uTH OKpy>keH OBaKBUM /bY/IMIMA.
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3axBaspyjeM ce komerama ap Hwmm Typajmuh, mp Asexcanppy Hoxosmhy, mp
Mupjaun MecHep u gp My bynajuh koju cy y cBakoM TpeHYTKy OMIM OTBOpeHM U
cIipeMHM Jla MM u3aby y cycper m mpyxke momoh m3 CBOT OMeHa ¥ TMMe MM 3HA4ajHO

OJIAKIIIajy IMCatbe JycepTrauuje.

[Toce6HO >keMmM fa ce 3axBa/MM HalyM OuBIIMM cTyfeHTMMa Mwmiy Kapuh,
CreBany bysejuhy, lropy huposuhy n Tamapu Banok, koju cy nokasaim MHTepecoBambe I
aKTMBHO y4eCTBOBA/IN Yy UCTPa’kKMBalby LITO je Pe3Y/ITUPA/IO HU30M IIPOjeKTHUX 1 Macrep
pamoBa kojuma @akynrer opraHusanyoHumx Hayka u JlabopaTopmja 3a codTBepcko

MHXEHmEePCTBO MOTY Jia Oyly TIOHOCHIL.
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Aymomamcko 2eHepucarwe KOpucHuU4koz unmepgejca

an/lumluuje 3dCHOBUHO HA cxlyqajeeuma Kopuwhefba

Pe3ume

ITpenmer oBe pucepranmje je ayroMarmsalja IIpoLeca IIPOjeKTOBama U
MMIUIEMeHTalllje KOpUCHUYKOr nHTepdejca, kao u yrephupame Besa nsmehy copraepckux
saxTjeBa m Oyayher kxopucHmukor wuHTepdejca ammkanmje ysumajyhm y o63up
KapaKTepUCTUKe IMBAaHUX TEXHOJIOTMja U TUIOBA COPTBEPCKUX CHUCTeMa. YTBphenm cy
IPUHLNIN ¥ KapaKTepUCTHKe Koje Tpeba fja Oyay cacTaBHM AMO ajlaTa 3a ayTOMATU3ALUjy
Ipolleca MMIUIEMEHTAIje KOPMCHWYKOI MHTepdejca — TeHepaTopa KOPMCHIYKOT

nHTepdejca.

Iucepraumja npyxa aHam3y Iocrojehmx mnpucrynma pasBoOjy KOPMCHUYKOTL
uHTepdejca, MeTola M TeXHNMKAa IPUKYyIUbalba COMTBEPCKUX 3aXTjeBa, KAo M IIperyief
JoCaJalllbIX MIOKYIIaja pjelaBama IpobieMa ayroMaT3alije, ca akileHTOM Ha aKTyeIHe
a/laTe KOjU Cce MOTYy KOPUCTUTM Y paHuM asama codTBepckor mpojexta. Takobe,
CIIPOBEICHO je MCIOMTUBambe ca IWwbeM fa ce UAeHTUUKyjy mpeosmabyjyhmu craBoBM
HOCWIala codTBepcke MHAYCTpUje — MCKYCHMX CO(TBEpCKMX MHXKemepa, M0 INUTAbY
e/leMeHaTa Tj. KapaKTepJUCTHKA Koje ajlaT 3a reHeplcarbe KOpUCHUYIKOr MHTepdejca Mopa fia
nocjenyje Kako OM ra IpuXBaTIWIM ¥ KOPUCTWIN Y IPOLieCy pasBoja coprBepa. YoueHe
KapaKTEpUCTUKe Cy IIOCMaTpaHe Kao 3axTjeBM KOje HOBM IPUCTYII TeHepUcarby
KOPUCHMYKOT WMHTepdejca MOpa Ha 3aoBo/bM Kako Oum 6mo npuxsaheH op cTpane

l'IOTeH]_U/[ja)'IHI/IX KOpHUCHMKA.
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Ha ocHoBy youeHux 3axrjeBa peduHmcan je HoBu - SilabUl mpuctynm 3a
ayTOMAaTH3alyjy IIpolieca pa3Boja KOPUCHUYKOT MHTep¢ejca MOCTIOBHNUX aIUIMKaIija Koju
omoryhasa usspuemwe CRUD (Create, Read, Update, Delete) onepauuja. SilabUI npucryn
ycrocrabba popmanHe Bese n3Mehy ciydajeBa kopuinhema ¥ KOpUCHUYKOT MHTepdejca

aIUIMKaluje Koje ¢y fiepuHmcane ceMaHTUYKM 6OTaTHM MeTa-MOZIe/IOM.

Meta-mopernt omoryhasa crienmdukanyjy copTBepcKux 3axTjeBa Koja oOyxsara cBe
norpebHe MHQpOpManMje 3a pa3Boj KOPUCHMYKOr MHTep(ejca, a y MCTO BpyjeMe Herosa
jeIHOCTaBHOCT I'a YMHI IIOTOHNM 3a Kopuinheme y paHuM (pasama copTBepCKOr IpojeKTa,
jep je y HOTIYHOCTM He3aBUCaH Off IUIATGOPMU 3a M3BpIIECHE M MMIUIEMEHTAI[MOHUX

TeXHOJIOTMja 3a he KopucHMYKM MHTepdejc OUTH reHepucaH.

MeTa-MopiesnT y3suMa y 003up UMHEHUITY [ia ce jeflaH UCTU KOPMCHUYKM 3aXTjeB Ha
HUBOY KOPMCHMYKOT MHTepdejca MOXKe peanus3oBaTM Ha pasamuute HaumHe. OBO je

IOCTUTHYTO HeuHMCambeM HeKOIKO a/I0Ha KOPUCHUYKOT HTepdejca.

PeammsoBaHa cy Tpu HaumHa 3a ¢opMupame KOHKPETHMX MOJie/la Ha OCHOBY
neduHMCaHOT MeTa-Mopena. OBU MOJe/N IIpefiCTaB/bajy yIa3Hy Clienn(uKamjy Ha OCHOBY
KOje ce BpIIM TeHepucame IIPOrPaMCKOr Koja KOPUCHMYKOI MHTepdejca 3a pas/rdmre
TUIIOBE aIUlMKamyja. 3a morpebe Juceprauyje pasBUjeH je TIeHepaTop KOPMCHIYKOT

nHTepdejca 3a Java Swing neckTol almMKanuje, Kao u 3a Java Server Faces Be6 alumkanuje.

K/byuHe pujeun: KopucHUYIKY MHTepdejc, MHKemepUHT cOPTBEPKNX 3aXTjeBa, CIy4aj
Kopuithemwa, reHepaTop KOJa, MeTa-MoJiesT, abI0OHN KOPUCHIYKOT NHTepdejca, TOCTOBHE

aIUIMKaliyje, TeHepaTop KOPMCHIYKOT MHTepdejca
Hayuna o6macr: Pauynapcke Hayke

V:ka HayuHa o6mact: CopTBepCKO MHXEHEPCTBO

YK 6poj: 004.5
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Automatic User Interface Generation Based on Use Cases

Abstract

The subject of this dissertation is the automation of the process of designing and
implementing user interfaces. The dissertation also identifies the connections between
software requirements, particularly use cases, and the resulting user interface of the
application, taking into account the characteristics of the targeted implementation
technologies and application types. The principles and characteristics which should be an
integral part of the tool for automating the process of designing and implementing user

interfaces — the user interface generator — were defined.

The dissertation provides an analysis of contemporary approaches for user interface
development, methods and techniques for software requirements elicitation and
specification. In addition, we provide an extensive comparative analysis of the previous
attempts to solve the problem of automation, with a focus on current tools which could be
used in the early stages of a software project. Also, a survey was conducted in order to
identify the predominant opinions of key stakeholders in the software industry -
experienced software engineers — regarding the elements and features that tools for
generating user interface need in order to be accepted and used in software development.
The identified characteristics are regarded as requirements that should be met in a new

approach to generating the user interfaces in order to be accepted by potential users.

Based on the identified requirements the new SilabUI approach is defined in order

to automate the process of development of the user interface of business applications that
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enables the execution of CRUD (Create, Read, Update, Delete) operations. SilabUI
approach establishes formal corelations between use cases and application user interface

defined by a semantically rich meta-model.

The meta-model allows specification of the software requirements which includes
all necessary information for developing user interfaces. At the same time, its simplicity
makes it appropriate for use in the early stages of a software project. It is completely
platform-independent, and also independent of implementation technology to be used for

generated user interface.

The meta-model takes into account the fact that the same user requirement can be
implemented in numerous ways on the presentation level, while maintaining the required

functionality. This is achieved by defining several user interface templates.

Three different modes of specifying the models refined from the defined meta-
model are implemented. These models represent the input specification for generating user
interface source code for different application types. For the purpose of the dissertation two
user interface generators are developed: generator for Java Swing desktop applications and

for the Java Server Faces web applications.

Keywords: user interface, requirements engineering, use case, code generator, meta-model,

user interface template, business applications, user interface generator
Research area: Computer science

Research focus: Software Engineering

UDK number: 004.5
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1. YBOJ
1.1. IIpoGem

[TorasHa Tauka y Kpeupamwy copTBepcKOr Ipous3Boja jecre ¢asa IPUKYIUbarba
copTBEPCKUX 3axXTjeBa M pe3ynTaTu oBe (ase ImpeficTaB/bajy OCHOBY 3a CBe ocTaje dase y
KUBOTHOM IIMKIycy codTBepa. V3 Tor pasnora crmenudpukainuja copTBepcKuX 3axTjeBa
(0614HO IpencTaB/beHa MOZIE/IOM CTy4ajeBa Kopyuihemwa) Tpeba ga 6yne JOBOBHO JeTa/bHA
fla mpyxu norpebHe MHQpOpMamyje 3a IIPOjeKTOBambe ¥ MMIUIEMEHTAIVjy CBUX AMjesloBa
copTBepa — O KOPUCHMYKOI MHTepdejca, IPEeKO aIUIMKALIOHe JIOTMKe Koja ydaypyje
TIOMEHCKY CTPYKTYPY ¥ TIOHAlIale CUCTeMa, [0 CKIAIUINTA TofaTtaka. MebyTum, dect je
cry4daj ma crenudukanyuja copTBepcKMX 3axTjeBa He jlaje MOBO/BHO MH(poOpMamuja 3a
IIPOjeKTOBambe MOjeIMHMX JIMje/ToBa cUcTeMa (fleTa/ba Be3aHUX 3a KOPUCHUYKM MHTepdejc,
IIOCJIOBHA IIpaBMJIA 1 C/L.), 1A Ce IpeNyIlTa IporpaMepy Jia Ha CBOj HaulH MHTepIIpeTupa
3axTjeBe ¥ M3Ha/masu pjemera. Kao mocbepuia Tora, HoOMjeHO pjellere 4YecTo He
3a/10BO/baBa NOTpebe KOPMCHUKA Ha OAropapajyhm HaumH. Y TOM CMUCITY, YKOJIMKO Ce
pasMaTpa pas3Boj KOPUCHMYKOT MHTepdejca, U3 TepcrekTuBe copTBEPCKOT 3axTjeBa
pujeTko ce Mory mobutu mHpopMaluje 0 M3IVIEAy KOPUCHMYKOT MHTepdejca, HEroBOM

cajip>kajy, BpcTaMa KOMIIOHEHTH Koje Tpeba J1a ce KOpUCTe U CII.

Hajuenthm y3pok Heycmjexa coTBepcKMX IIpojeKaTa jecy HeJOCTAIL[M M Tpelike y

KOPUCHUYKMM 3axTjeBuMa [Frost07]. JemaH on HaumHa 3a HBUXOBO OTKIAAMKe Y PaHUM
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¢asama jecTe IpaB/berbe IPOTOTUIIOBA KOPUCHUYIKOT MHTepdejca. MehyTum, mpoToTUIIOBM
KOPUCHMYKOT MHTepdejca Hajuenthe Hucy ¢opMaHO TOBe3aHM ca CHeINMPUKAINjOM
3aXTjeBa IIa ce MO)Ke JeCMTM Jla HacTaHe CeMaHTM4YKa HeKOH3MCTeHTHOCT usMmeby
npoToTHumna un crenuduxanyuje n yMmjecro nopehama IpeLM3HOCTH MOTY Jla MICKPCHY HOBU
po6sieMu y pasymujepamby 3axtjesa [DaCruz10]. [Ipyru HaumH 3a OTK/Iambame HeJlocTaTaka
y 3axTjeBuMa jecTe opMMpame TOMEHCKOT MOJe/la CUCTeMa M aHa/In3a KOH3MCTeHTHOCTI
CeMaHTMKe JIOMEHCKOT Mofiela ca crmenuduiupanuM 3axtjeBuMa [Rosemberg07].
KopucHuk npexo KOpMcHUYKOT MHTepdejca CTyma y MHTEPAKIIMjy ca CUCTeMOM U YIIpaB/ba
IberOBMM CTaibliMa. ¥ 00jeKTHO OPjeHTHCAaHMM AIUIMKALjaMa, CTakba CUCTeMa y4aypyjy ce
y IOMeHCKe objeKTe cycTeMa KOjii, 3ajeIHO ca Be3aMa I OTpaHMYeIbMA, YIHEe JIOMEHCKN
MofienT copTBePCKOT cucremMa. JJoMeHCKM MOJIeNI OINCYje CTaTUIKy CTPYKTYPY COpTBepCcKOr

cucreMa, Tj. OCHOBHE€ KOHIICIITEC 3 TOMEHA ITOCTIOBHOT HPO6TI€Ma KOjI/I ce HpOjeKTYje.

Kako ciygajeBu kopumhema onucyjy nnTepakuujy nsmehy xopuchuka u cucrema,
KOja ce peayusyje MpeKo KOPUCHUYKOT MHTepdejca U uMa 3a IIU/b IPOMjeHy CTara CUcTeMa
KOja cy 0OM4HO yyaypeHa y JOMEHCKUM 00jeKTUMa, Besa usMel)y oBa Tpu jjujena cucrema —
cTydajeBa Kopuithema, TOMeHCKOT MOfienla ¥ KOPUCHUYKOT uHTepdejca — Mopana 61 6uTu

y3eTa y 063up Beh y pasu npukyipama KOpUCHUYKIX 3aXTjeBa.

Ilo naHac je 6MI0 BuMINle IOKYIaja fla Ce HANIPaBU a/laT KOju OM ayTOMAaTM30BAoO
IIpollec MIMIUIEMEHTaLyje Jyjesia YD YMTaBOI KOPUCHIYKOT MHTepdejca ammKanuje, amm
HUTH jefjaH Of OBUX &jIaTa HMje YCINO Ja ce 3Ha4YajHMje HaMeTHe Ha TPXKMUIUTY M OKO cebe
OKyIM IMpy Kpyr kopucHuka [Kennard10]. AHa/m30oM OBMX ajlaTa MO>Ke Ce YTBPIUTH fia
Meby muMa 1mocToje sHauajHe pas/mike. OBe pasjiuKe Cy IPUCYTHE KAaKO Y CAMUM I0/Ia3HUM
OCHOBaMa TIa CBe JI0 peaysaliije TeHeplcamba KOPUCHUYKOT MHTepdejca. Kao mosasue
ocHOBe y mnocrojehum amatuma Mory ce Hahu pasmmamtn MmMopmemu Mehy kojuma cy
Haj3acTylbeHuji: Mopen 3amarka (Task model), momencku mopen (Domain model),
xopucHnuky mopen (User model), mogen mujanora (Dialogue model) u npesenranyonn
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mogen (Presentation model) [Meixnerll] [Schlungbaum96]. Illto ce Tnye Haumua
peamsanyje AayTOMAaTCKOT TeHepycama KOPMCHUYKOT MHTepdejca, IOjeiiHM ajlaTi
06e30jelyyjy mmHaMMUYKO TeHepucame KOPUCHMYKOT WHTepdejca TOKOM U3BpLIEHA
alUmMKalyje, JOK Jpyru mpensubajy TreHepucame IPOIpaMCKOI KOJA KOPUCHIYKOT
unrepdejca. Takohe, mojemyHm amatm omoryhaBajy usMjeHe Haj TeHEpPMCAHUM
KOPUCHUYKMM MHTepdejcoM, Kao ¥ Heke JofiaTHe (YHKIVIOHAIHOCTM Kao INTO Cy
(IeKCcHOMITHOCT Y HaUMHY IpUKa3a KOMIIOHEHTH, N300py KOMIIOHeHTH Koje he ce mahu Ha
KOPUCHUYKOM UHTepdejcy, usbopy msmeby xopucHudkor mHTepdejca 3a meckron u web
amkanyje, u36op usMehy pas/munTIX LMBHUX apXUTEKTypa, JOK je KOJ JPYIMX 4NTaB

nHTepdejc jerHoobpasaH y MOTNYHO AedIHICAH CAMMM aTaTOM.

Cpe 0Be pasnumKe roBope O TOME Jla jOIl yBUjE€K HMj€ YCIOCTaB/b€H IIMPOKO
npuxsaheH cTaHTap HUTH jacHa IIpaBIIa Koja 6u Tpebata 1a Bajke IPU/INKOM IeHEepHCaIba

KOPYICHIYKOT MHTepdejca.

1.2. lIpeameT

Y mmpem CMUCTy TIpefMET OBOT MCTPaKMBarba jecTe ayroMaTmsalMja IIpolieca
IIPOjeKTOBamba 1 MMIUIEMEHTallje KOPUCHMYKOr MHTepdejca, Kao u Be3a usmebhy
copTBepckux 3axrjeBa u Oypyher kopucHmukor mHTepdejca ammmkaryje ysumajyhu y
003Mp KapaKTepUCTHKe IJbAHNX TEXHOJIOTMja M THUIIOBA COMTBEPCKUX CUCTEMa.
PasmaTpame OBOT IpefMeTa MCTpakKuMBamba MMa 3a I[Wb yTBphuBame NpMHLUNA 1
KapaKTepuCTUKa Koje Tpeba ma Oymy cacraBHu pauo Oyayher amara 3a ayTomaTH3alyjy
mpolleca MMIUIEMEHTAalVje KOPMCHMYKOT MHTepdejca — TeHepaTopa KOPMCHIYKOT
unrepdejca. I'enepatop Tpeba ma omoryhum mmiieMeHTanujy mHTepdejca y CKIafy ca
KOPVICHIMYKVM 3axXTjeBMMa, a Yy UCTO BpujeMe y mro Behoj Mjepu y6p3a mpolec pasBoja
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coTBepa, CMamy HEroBe TPOLIKOBE, M OMOTYhU HeroBo fabe ofprkaBambe. IIpm ToMme
KOPUCHMIIMMA a/IaTa TeHepaTop Tpeba fja omoryhm cmoboay msbopa nsmeby pasmrantnx

IOM/baHUX TeXHOTIOI‘I/Ija 1 apXUTEKTYypa.

Kako 6 yTBpAwIM Koju Cy TO HPMHIMIIN UM KapaKTepUCTHKe Koje 61 omoryhmme
IIOCTH3aIbe OBMX 3a/[aTaKa, HOTPeOHO je M3BPIUNTH aHa/M3y HocTojehnx ajara u mpucTyna
KOju Cy Jio cajja KopuuheHN M YTBPIMTH IbMXOBe IIPEJHOCTH U MaHe ca LMbeM fla ce
nsbjerse IOHaB/balbe Ipelllaka Koje Cy 3a pe3ylITaT MMaje YMIbeHNUIY Ja HU jeflaH off
HOCTojehMx amaTa HMje CTeKao 3HAYAjHMjY MOMY/IAPHOCT ¥ cOPTBEPCKOj MHAYCTPUjU. 3aTO
he pmucepramuja mepmHmcaTM CKyn KpuTepujyma Koju he CIy>KMTM Kao CpefcTBO 3a
nopeheme kapakTepuctuka nocrojehnx amara, a kacHuje u 3a ynopehusame anata xoju he
OUTH pesyNTaT OBOT MCTpaxkyBamwa ca nocrojehnm amaruma (Canka 1). JerapHo he 6utn
06pasyioskeH pasjor yBohema CBaKOr Of KpUTepHjyMa, Kao U IIPEJHOCTH KOje ce OYeKyjy

MCIIYIbEIbEM CBAKOT O IbUX.

|FeHepV|caH>e KOPWCHWYKOT MHTEpdejca

KapaktepucTtuika

Anat 1 | | Anart 2 || Anat X | |Kapaxrepmcmxa 1||KapaKTepmcrvma 2||KapaKTepI/|CTI/IKa Yy

Cnuxa 1: Ognoc nsmel)y anara, mpucryna u KapakTepucTHKa pasnmdUTIX NPUCTYIA 32

reHepycambe KOPUCHIYKOT MHTepdejca

[Toce6Ha makmwa 61he mocBehena yrephusamwy Besa usmely kopucHNYKIX 3axTjeBa
crenuuIpanux crydajeBuMa Kopuinhewa ca OynyhuM KOpMCHMYKMM MHTEpdejcoM.
buhe pasmarpane Bese maMmely cTpykType (JoOMeHCKM MoOje/1) M ITOHaIIama (CUCTEMCKe
omepanyje) cUcTeMa, KOju Cy M3BefleHM U3 cmenmdukanmje crydajeBa xopuinhema, ca

JKE€/bEHUM KOPUCHNYKUM I/IHTep(l)ej COM.
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360r unMmeHNIe 1a ce KOPUCHIYKM MHTepdejc 3a jelaH MCTM KOPUCHUYKM 3aXTjeB
MOXKe peaM30BaTH Ha BUIIE pPAsIMUUTUX HauuHa, Omhe pasMaTpaHM KOPMCHUYKI
uHTepdejcu HeKOMMKO COPTBEPCKIX CHCTEMA M3 Pas/IMINTHX TOMeHa Kako Ou ce yTBpawiIe
3ajeHMYKe KapaKTepucTuke MHTepdejca 1 ypeHTHPUKOBaM Hajuemhe kopuimheHu
HauyyHM TIpYKa3a KOPMCHUYKOT MHTepdejca 3a c/IMYHe KOpJMCHUYKe 3axTjeBe. Taxobe he
OUTH PasMOTPEHU M OCHOBHM IPUMHIUIN U IIPENOpPyKe 3a IIPOjeKTOBae KOPUCHUIKIX
nHTepdejca. Ha oBaj Haumn, pohm he ce mo cxyma mab6mona — TeMIUrejTa KOPUMCHUYKIX
nHTepdejca, Ma KOPUCHUK aslaTa Hehe OuTy orpanudeH Ha jeman mpukas Beh he mohu na,
Ha Op3 U jegHOCTaBaH HA4MH, MUjeiba IIPMKa3 1 ojadepe OHAj KOju KpajibeM KOPMCHUKY
Hajuiie oprosapa. Ha oBaj HaumH mocturma 6m ce (QUIeKCMOWIHOCT Y Kpeupamwy

KOPYICHIYKOT MHTepdejca 3a JICTY KOPUCHNYKN 3aXTjeB.

Kopucamukn wuHTepdejc mpepcraB/pba peajmsanyjy yrasa OBHOCHO M3jasa
aIUIMKAL[JIOHe JIOTMKe CcOoTBepcKor cucreMa. Ilocmarpa ce Kao 3acebaH HNUBO Y
copTBEpCKOM CUCTEMY, a1 YMHY BeTOB CACTaBHMU /0. [laHaC TOCTOj MHOTO Pas/IMIUTUX
TUIIOBA COPTBEPCKUX CUCTEMa — aIUIMKallMja Koje ce Hajrpyb/be MOTY HOAMje/IUTH Ha BeO,
IeCKTOI M MOOWIHe almMKanuje. 3a IMpaB/belbe CBaKe Off OBUX AIUIMKALlMja PasBUjeHO je
MHOIITBO TEXHOJIOIMja 1 IvIaTgopmMu 3a usBpileme. CBaka Off OBMX TEXHOJIOTHMja IpyKa
MOryhHOCT IIpaB/bera KOPUCHMYKOT MHTepdejca. AjaT 3a ayroMaTnsalyjy Ipoleca
MIMIUIEMEHTalllje KOPUCHIYKOT NHTepdejca Tpeda na npyxn MoryhHocr opabupa nsmehy
PasIMUUTUX IWBHUX TexHomormja. Kako TexHonorMja mMma MHOTO, He Tpeba MMaTu
aMOuIMjy IpaB/bera alaTa Koju Ou peajmsoBao TeHepucame WHTepdejca 3a cBe
TeXHOJIOTHje, am O} apXUTEKTYpy TeHepaTopa TpeOao IIPOjeKTOBATH Tako ja Oyme
npoumpuBa Kopuinhemwem codrBepckux marepHa [GOF], kako Ou ce 3a cBaky HOBY
TEXHOJIOTMjy MOIJIa He3aBMCHO MMIUIEMEHTHPATV KOMIIOHEHTA KOja ce je[ITHOCTaBHO MOXKe
uHTerpucaru y anar (pluggable component). Ha Taj Hauns, npyxima 6u ce (reKcuOmIHoCcT

KOPUCHMIIMMA ajlaTa y M300py IW/baHe TeXHOJIOTHje 3a MMIUIEMEHTAINjy KOPVCHUYIKOT
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uHTepdejca. [la 61 ce 0BO OCTBapWIO, MPeTXOAHO Tpeba YTBPAUTH ,KOMIATUOMTHOCT
rpadUIKIX KOMIIOHEHTH U NAeHTU(PUKOBaHMX Iab/I0Ha KOpUCHUYKOT MHTepdejca namehy
PasIMYNTUX TUIIOBA ammMkanuja. Hmp. ako je jemaH 1ra6yioH KOpMCHUYKOT MHTepdejca
oprosapajyhu 3a leckTon aIymmKanujy, He Mopa fa 3Hauu fa he ma Oyye ajexksartas u 3a web
WM MOOWIHY aIUIMKanyjy, Hajuemhe 360T TeXHONOIIKMX OTrpaHM4Yea. 3aTo ce Mopa
U3BPUINTY QAHAIN3a KAPAKTEPUCTUKA CBaKe BpCTe aIUIMKalMja U AedUHUCATH jacHa
TpaHcopmalnja u3Mel)y OCHOBHOT CKyIta KOMIIOHEHTH ¥ IIA6/I0Ha U U3BEIeHNUX IabIoHa

KOj1 BUIIIe O[ITOBapajy ofpeheHoj BpcTu ammxanmje.

Ilocebna maxmwa y ucrpaxmpawy Omhe nocsehena cTpykTypu reHepucaHor
mporpaMckor koja. buhe pasmarpanm pasmmunty coTBepcky MaTepHM IPOjeKTOBamba
Kako Oy ce uAeHTM(UKOBAIO KOjM Cy NaTepHY HAJIOTOJHMjM 32 IIPOIPAMCKU KOX
TeHepICAHOI KOPUCHWYKOT MHTepdejca, Kako Om ce 00e30Mjefiio IeroBo Jakiie

ofip>KaBaibe.

Kako 6m oBakBa ayroMarmsanuja Owina Moryha, norpe6Ho je neduHmMcaTu
CeMaHTIYKy 6oraT Mojiell KOPMCHIYKNX 3axTjeBa koju he 6uru oborahen nnpopmarujama
Be3aHNUM 3a KOpucHUYKY uHTepdejc. Ha Taj Haumn omoryhmhe ce renepucame U3BpIIMBOT
KOZIa KOPMCHUYKOT MHTep(ejca He3aBUCHO Off IM/baHe TeXHOJIOTUje VM TUIIA aIUIMKaluje
(mecKTON aIUIMKalluje y pasIMIMTUM TeXHOJIOTHjaMa, web almkanuje y pasinauTuM
TeXHOJIOTMjaMa WTA.). Jlgeja moTude of uuibeHNIe N2 KOPMCHMYKN 3aXTjeB CampPXKIU
HpOpMaLjy 0 KOPUCHUKOBUM HaMjepaMa, (PyHKIMOHATHOCTIMA U IIM/bEBJMA KOje SKe
Jla IOCTUTHe KopuinhemeM crucTeMa, 6e3 0031pa Ha HauMH MIMIUIEMEHTalije TOT CHCTeMa.
Amatr xoju he BpummTH ayromatusanmjy Oumhe mpojekToBaH Tako pJa omoryhu
TpancopMalujy Mofie/ia Y M3BPLIMBM IIPOTPAMCKM KO KOPUCHMYKOT MHTepdejca 3a

pa3/mmM4anTe MUMINIEMEHTALITMOHE TCXHO}IOI‘I/Ije.



mp VMnmja Antosuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
JoKTopcku pag 3aCHOBAHO Ha C/IyYajeBuMa Kopuinhemwa

Opnoc m3Mmel)y KoHIleraTa BesaHNMX 3a IpefMeT MCTPaXMBamba IPUKA3aH je Ha

cnepehem pujarpamy (Cruka 2).

I HomeHcku objekat
1 J> -o6pahyje
-UHTEpnpeTupa
I Cnyyaj kopuwhera |
1 *
1 ’ ? “MOX® BUTU peanusosan ILUaﬁJ'IOH KOPUCHUYKOT MHTequejca|
1
1
. I Bpcrta annvkauuje |
* J> -3a
IKOpI/ICHVI‘-IKI/I MHTepq)ejc|
-reHepuLLe

* ? -UMNNEMEHTUPAH Y

I MMnnemeHTauMoHa TexHonorvja

Cmuka 2: OgHoc usmel)y renepaTopa mporpama, cry4yajeBa Kopuirhema ¥ KOPMCHIYKOT

unTepdejca

1.3.1ln/b paja v mos1a3Ha XMNoTesa

IInb OBOT pajia je Aa ce pasBUje MOMEN 3 CIeIM(UKAINjy KOPUCHIYKOT 3aXTjeBa
Koju he 6mTy [0BO/BHO ceMaHTIYKM 6oraT Kako O6u Ha OCHOBY mera 6110 Moryhe He camo
IIPOjeKTOBabe 11 MMIUIEMEHTAIVja KOPUCHIYKOr yHTep(dejca, Beh 1 ayromaTn3anuja oBor
npolieca. IIupb je a MOJeN Ha OCHOBY Kojer he ce BpIIMTY reHepucame MIPOrPaMcKOT Kofia
KOPUCHUYKOT MHTepdejca campkm y cebu cBe moTpebHe mHpopMmamyje Kako 6m 6m1I0
Moryhe 3a7oBO/bee CBUX IIOCTAaB/bEHUX KpuTepujyMa. Kako 61 ce oJakiaso Kpeuparme

oBor Mogena Ouhe pasBujeHu coPTBEpCKM alaTH KOjU MMajy Y/IOTY a BOJie KOPVICHUKA
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Kpo3 mmponec CHeHI/I(bI/[KaHI/Ije KOpUCHNYIKUX 3aXTjeBa 1 fa KOHCTpyNIIE CEMAaHTUYIKN oorar

MOJIeNI KOji je TIOTOM CIIpeMaH 3a TpaHc(GOpMaIljy Y U3BPIINBY KOJ.

ITomasHa xumnoTesa UCTpaKMBama je fia je Moryhe ycrmocrasutu Besy usmely mopena
cTydajeBa Kopuinhemwa M >Xe/beHOT KOPUMCHUYKOT MHTepdejca. JlokasuBame IMOCTOjarba
jacHUX Be3a 1M3MeDy oBuX eremeHara omoryhasa ¢opmuparme ceMaHTHYKM OOraTor MeTa-
MOJie/la 3aCHOBAHOT Ha MOJeNy Cay4ajeBa Kopumhema ¥ yuHbOpMalMjaMa Be3aHUM 3a
KOPUCHMYKM MHTepdejc Koju omoryhaBa ayromaTmsamyjy IIpolieca IeHepucama
U3BPILIMBOTI NPOTPAMCKOT KOfla KOPMCHUYKOT MHTepdejca. Momen jefHOT KOPMCHUYKOT
3axTjeBa ¢opMupaH KopuirhmemM ITOMEHYTOT MeTa-MOJe/IA MOXe Ce ayTOMATCKU
TpaHcopMmucaT y BUIle NIabI0HAa KOPUCHUYKOT MHTepdejca, 3afipkaBajyhu xemeny
dyukumonannoct. OBaj Mogmen ce, Takohe, MOXe  ayroMaTcky TpaHchopmucatu y
IPOTPaMCKM KO KOPUCHMYKOI NHTepdejca Ha pasmMIUTUM MMIUIEMEHTAVIOHNM

TEXHOJIOTMjaMa 3a pas3/INnynTe TUIIOBE all/lMKaLyja

AIUIMKanyja pasBMjeHa TOKOM OBOI MCTPaKyBalba — FeHepaTop — Tpeba JIa IoKaxe
fa je moryha ayromaTmsanuja IIpolleca Kpeupama KOPMCHUYKOT MHTepdejca Ha OCHOBY
IpeJ/IoKeHOT MOfleNia y CKIafy ca fedMHMCAHMM KpUTepUjyMyma, Kako 6m ce fobuo

U3BPpUINBY MPOTPpaMCKU KONy Pa3IMIUTUM UMIDVIEMECHTAIITMOHNM TeXHO)'IOI‘I/[jaMa.

ITopen Tora, Ha OCHOBY aHa/MM3e HAYMHA MHTEPaKIUje KOPUCHUKA Ca CUCTEMOM,
mwb je ma ce pmobe mo ckyma moryhmx mrabona KOpMCHMYKOT MHTepdejca KOjuUM ce

pas3/IiMInNTU KOpUCHUYIKHU 3aXTjeBI/[ MOTY IIpMKa3aTu.

Kpajmu b oBoT pajia je fia ce y mTo Behoj Mjepu cMame BpujeMe 1 HAIIop, a TMMe
M TPOIIKOBM TIIpolieca MMIUIEMEeHTallMje KOPMCHMYKOT MHTepdejca aIlUMKalyje Kao
Haj3axTjeBHIjeT iujea Ipolieca MMITIEMeHTalllje YUTaBor coprBepcKor cucrema [Myers].

Kao pokas ycmjemrHocTy OBOI MCTpaKMBama Kpo3 JIBa CTyAujcka Ipumjepa he Ourn
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JoKTOpCKM paf,

3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

IpUKasaH Mpollec Pas3Boja TeCKTOI ¥ Be0 ammMkaluje KopuinhemeM IpeyIoyKeHOT

IPUCTYIIA.

1.4. OyeKMBaHU A ONPUHOC

PesynraTy ycTpakuBama IIPe3eHTOBAHOI Yy IMCepTalyjyu Ipuje cBera Tpeba na

JoNIpIHeCy yop3aBamy IIpolieca pasBoja copTBepa, IPBEHCTBEHO KOPUCHIYKOT NHTepdejca

KOjU IMPeKTHO OfiITOBapa Ha MOCTaBJ/beHe 3axTjeBe KopucHuKa. [lopen Tora mucepranmuja he

npyxutu crefiche gornpunoce:

[Ipernen pasnmuuumTUX TeXHMKA crenydukanyuje KOPUCHMYKUX 3axTjeBa,
TEeXHMKA 3a KpeMpame MOJie/Ia ITofjaTaka 11 3Ha4aj IPOTOTUIIOBAA.

[Ipernex um ymopemHa aHamm3a Iocrojehmx mpucTynma ¥ ajgara Koju
ayTOMAaTH3Yjy IIpollec MMIIEMeHTAlMje KOPMCHUYIKOT UHTepdejca.
Upentndukaumja u  ob6pasjoxeme KpUTEpUjyMa Koje  TIeHepaTop
KOPMCHMYKOT MHTepdejca Mopa Ja 3ajoBo/baBa Kako OM Morao OuUTH
npuxsaheH of cTpaHe WIMper Kpyra KOpPMCHMKA y OfHOCY Ha mocrojehe
reHepaTope.

OTkpuBame Besa wu3Mmehy Mopena ciydajeBa kKopumthewa u  Oyayher
KOPYICHIYKOT MHTepdejca.

OTkpuBame IpaBWIa IpecaMKaBamba uaMely KopucHMYKOr uHTepdejca
pasBujeHOT 3a pasmuunre Tunose amwmkanuja (desktop, web m mobunne
aIyIMKanyje).

Nedunucamwe cemanTHuky Ooraror Mojena KOPUCHUYKMX 3axTjeBa
3aCHOBAHOT Ha MOJie/Ty C/TydajeBa Kopuithemwa v nHdpopMaljaMa Be3aHUM

3a KOPMCHWYKM MHTepdejc Kako Oy Ha OCHOBY mera O6mwio moryhe He camo
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IIPOjeKTOBambe ¥ MMIUIeMeHTallja KOPMCHMYKOT MHTepdejca, Beh n
ayToMaTrusaluja OBOr IIpolieca.

e AyroMaTH3aluja Ipolieca Kpeupama KOPUCHUIKOT NHTepdejca almKalyje
Yy PasIMYUTUM MMIUIEMEHTALMOHMM TEeXHOJIOTMjaMa Y3 3al0BO/bEbe
neMHMCAHNX KpUTEpHjyMa.

e lpentuduxanuja ckyma Moryhux mra6joHa KOpPMCHMYKOT MHTepdejca
KOjUM Ce pas3/IM4uTy KOPYICHUYKM 3aXTjeB) MOTY IIpMKa3aTH 3afpKaBajyhm

Ke7beHy QYHKIMOHATHOCT.

1.5. MeTtogooruja

Y nacraBky he 6uTu mpukasan ckyn MeTofia Koje he 6utu xopuuthese u koje unHe

METOJIOJIOIIKY OKBUP 32 pean3aliijy MCTpasKiBalba.
IIpernepn:

(1o GyHKIMjM: eKCIUIOpATOpHA, II0 IWbY M YI03U: Bepu(UKATOPHA, II0 Cajipxajy:

TeOpMjCcKa UCTPaKMBarba)

e licropujaTa KOpMCHNIKOT UHTepdejca.

e Haunna NpuKyIUbamba KOPUCHUYKUX 3aXTjeBa.
IIpernen n ynopegna anammsa:

(o ¢yHKIMjU: aKIVOHA, TI0 LIM/BY ¥ Y/IO3U: XeYPUCTUUKA, TI0 CafiprKajy: Teopujcka

UCTPK/BambA)

e Ilocrojehux mpucryma koju ce 6aBe CIMYHNM IIPOOTIEMOM.

e Texunka crnenudukayje KOpUCHNIKIX 3aXTjeBa.
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e TexHMuKa 1 HOTalMja 3a Kpeypame MOjie/a oflaTaka.
e EreMeHaTa KOPMCHMYKOI MHTepdejca pasmMuMTuX THUIIOBA aIUIMKalja
(desktop, web, MoOumHNX amMKanmja).

o dopmanHUX cnenM@uUKanMja KOPUCHNIKOT NHTepdejca.
Ucrpaxnpame:

(mo ¢YHKIUjM: MHTETpajHO, TO IWbBY U YIO3M: XeYPUCTUUKA, IO CafPKajy:

TeOPMjCKa UCTPAXKBAbA)

e Besa usmeby eremenara cnenudukanyje crydajesa Kopuihema, JOMEHCKOT
MOJIe/Ia ¥ KOPUCHUYKOT MHTepdejca.

e Kapakrepucruke KOPUCHMYKMX UHTepdejca  pasIMUMTUX  TUIIOBA
copTBEpCKUX CUCTEMA.

e [llabroHa KOpUCHUYKOT MHTEpdejca.

o CeMaHTMuk;m OoraT MOJe/T KOPUCHUYKOT 3aXTjeBa 3a TeHeplcarmbe
KOPYICHIYKOT MHTepdejca.

e Tpancdopmanmja Mozena y U3BpIIMBYU IIPOIPAMCKI KOJ.
HayuHo ncnntuBame (aHkeTa):

(mo ¢YHKIUjU: MHTErpajHO, MO IWBY U YIO3M: XeYPUCTUUKA, MO CAfIPXKajy:

eMHI/[pI/[jCKO I/ICTP&)KI/[BaH)e)

o Jlepunnucamwe KpuTepMjyMa Koje ajaT 3a ayToMaTH3alLUjy MOpa Jia MOLITyje

(MeToma: aHKeTa).
Crypuja cryvaja:

e [Ilocrymak mpojeKToBamba M MMIUIEMEHTaluje Cco(TBepCcKor cucrema

IIpEAIOKEHUM IIPUCTYIIOM.
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1.6. CTpyKTypa

HakoH yBoOfa, y ApPyroMm IIOITIaB/by aucepranuje Ouhe pasmaTpanu pasmmanti
IPUCTYIM Y PasBojy KOPMCHMYKOr uHTepgejca (CKuippame, BU3YeIHO Kpeupabe,
Kopuinheme jesuka 3a crenyudukanujy, kao u kopumhemwe Mopena U MOfeIOM BobheHn
pasBoj), a 3a cBaky mpuctyn 6uhe nmpukasane youeHe IpPeTHOCTU M HEIOCTAIY, Ca IIV/beM
lla HOBM IIPUCTYIl ayTOMaTM3alVji IIpolleca TeHepycama KOPUCHUYKOr MHTepdejca

VCKOPUCTH TIPeJHOCTY MOCTOjehnx mpucTyma pasBojy KOpucHIMYKOT MHTepgdejca.

Y r1pehem mormasmy Omhe pasmaTpanm mocrojehm NpUCTYynu WHXeHEPUHTY
copTBepCcKUX 3axXTjeBa, TeXHUKA 3a IMPUKYIUbabe 3aXTjeBa, a Ouhe HampaB/beH U IIpersie
KapaKTepUCTUKA [BYUje [NOMJHAHTHe TeXHMKe 3a crenuukanyjy saxrtjeBa (caydajeBu
Kopuirhema 1 KopyucHuke npude). bruhe npentndukoBane NpegHOCTI TEXHIKE CIIydajeBa
Kopuinhema y KOHTEKCTy ayToMaTy3anyje Ipolieca Kpeupamwa KOPYCHIYKOT nHTepdejca
3acHOBaHe Ha 3axTjeBuMa. Ilopey Tora, 6uhe ob6jaimrmena u ynaora JOMEHCKOT MOfena U
EroBe Bese ca caydajeBuMa kopuirthema. Ha xpajy he 6utn pasmorpena cnenuduxanmja
KOpaka y CIeHapujy cly4aja Kopuirhema ¥ IUXOB yTHIAj Ha Oygyhu KOpMCHUYKM
nHTepdejc, ca LubeM [ja ce Ha OCHOBY M3BEHEHMX 3aK/bydaka (opMmupa MeTa-Mojen 3a
Kpeupame yl1asHe crenydukamje koja he y nornynoct 6uTy 3acHOBaHa Ha C/Iy4ajeBMMa
xopunrhemwa. Takobe, 6uhe objanrmena 1 yrora MpOTOTUIIOBA Y MH)KEHEPUHTY 3aXTjeBa, ca
HOCeOHMM aKI[eHTOM Ha €BOJIYTMBHE NPOTOTUIIOBE, KOjU Cy HAPOYMTO MHTEPECAHTHU Y
KOHTEKCTy TeHepMcama KOpPUCHMYOT MHTepdejca. Hamme, YKOMMKO TIeHepyUCaHU

KOPUCHNYKM VHTepdejc He 3a/j0BO/baBa y IIOTIYHOCTM 3axTjeBe KOPMCHMKA, Tpeba
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oMOTYhKTHI HeroBo mobosblIaBame — €BOAYIMjY IO Kpajibe Bepsuje, Koja 3aJjl0BO/baBa CBe

IIOCTAaB/bCHE SaXTjeBe.

Y nornasspy 4 6uhe mokyirano fa ce gohe 0 oATOBOpa Ha MUTama KOjU Cy Paso3n
3a YMIbEHNITY JIa HU jefaH off mocTojehnx ayata Huje ycnmo fia oko cebe OKYIM MIMPOK KPYT
KOPUCHMKA, OIHOCHO Jia 3aJJ0BOJ/bU IIOTpebe IIpUBpefie, KOji Cy TO 3aXTjeBM KoOje alaTy 3a
reHepycame KOPUCHUYKOL MHTepdejca Mopajy a McHyHe Kako Oum 6y mpuxsahenn of
CTpaHe IIOTEHUMja/HUX KOPMCHMKA M Ja JIM JJaHAaC aKTye/HM alaTU MWCIYibaBajy OBe
3axTjeBe. 3aTo he mpBo 6MTM CITpoBeleHO WCIUTHBame — aHKeTa. L[wp aHKeTe je ma ce
YTBpAU Koju ¢y To npeosyahyjyhu craBoBu Hocmmana copTBepcke MHAYCTpUje — MCKYCHUX
COPTBEpCKUX MHXKeWepa, 0 MUTAlky eleMeHaTa Tj. KapaKTepUCTUKA Koje ajaT 3a
reHepycame KOPUCHNYKOI uHTepdejca Mopa ma mocjefyje Kako Oy ra IpuXBaTWwIM U
KOPYICTIIM y IIpOIlecy pa3Boja copTBepa. YoueHe Kapakrepuctuke he kacHuje, y cemMoM
IIOI7IaBJbY, OUTH ITOCMAaTpaHe KAo 3aXTjeBU KOje HOBM IPUCTYI TeHepucay KOPUCHIYIKOT
uHTepdejca MOpa Ja 3ajoBO/BU Kako O0m Omo mpuxBaheH off cTpaHe ITOTEHIMjaTHIX
KopucHuKa. Ha ocHOBy yodueHmx saxtjepa Ouhe medmHmcanym Kputepujymm Ha OCHOBY

kojux he 6utnu nopehenn nocrojehu anatu 3a renepucame KOPUCHUIKOT NHTEpdejca.

Y mertom mornmaB/by 6mhe pasMOTpeHM HPUHIMIM IPOjeKTOBamba KOPMCHUYKOT
uHTepdejca Koju cy NpuMjemUBU Ha OMJTO KOjU Off TUTIOBA COPTBEPCKUX CUCTeMa (TeCKTOT,
BeO 1 MOOWIHe aIniKanyje), a Ouhe mpukasaHe ¥ Iperopyke 3a pjelnaBame yoOUdajeHnx
npo6ieMa Ipy IpojekToBamy Koje ce decro y smreparypu [Tidwell05][UIPatterns]
HasWUBajy ImaTepHuMa KopucHukor nurepoejca (User Interface Patterns). Kako je jeman of
IbeBa AucepTanyje omoryhaBame reHepyucama KOPUCHUYKOT MHTepdejca 3a pasmmanTe
TUIIOBe COPTBEPCKUX CHUCTeMa y PasAMINTUM MMIUIEMEHTAllMOHMM TeXHO/Iorujama, 6uhe
pasMoTpeHe CIelMpUIHOCTY KOPUCHUYKUX MHTepdejca pasanIUTUX TUIOBA COPTBEPCKUX
CuCTeMa ¥ MMIUIEMEHTAIMOHNX TEXHOJIOTHja KOje ce KOPUCTe 3a IbUX0B pa3soj. Llum ose
aHa/m3e je MAeHTH(UKALMja KapaKTepUCTMKA KOPMCHUMYKOr MHTepdejca pasmmuanTix
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TUIIOBA COPTBEPCKUX cucTeMa. byayhu anat 3a ayroMaTusanyjy reHepucama KOPUCHUYIKOT
uHTepdejca Mopa yseTm y 003up wnaeHTHUKOBaHe KapaKTepUCTUKe Kako O Ha

oproBapajyhy Ha4nMH OATOBOPMO Ha 3aXTjeBe KOPMCHUKA.

Y mecrom mornaepy Omhe anamMsupaHe Bese Koje IIOCToje M3Mehy cirydajeBa
kopumthemwa ¥ eeMeHaTa KOPUCHMYKOT MHTepdejca, ca mwbeM fa ce pobe no ckyma
mab/I0Ha KOPMCHUYKOT MHTepdejca KOju ce ayTOMaTCKM MOTry IoBesaTu ca onpebherym
KOpUCHIYKMM 3axTjeBoM. OBe Bese he 6utn popmamrsoBaHe y Mofieny 3a crenndukanyujy,
ma he TuMe 6uTH oMoryheHo fia ce jefHOCTaBHOM 1 6P30M IPOMjeHOM IITA6IOHA Y MOJIENTy
U3reHepuile TOTIYHO  JAPYTauyju  KOPUCHMYIKY  MHTepdejc  KOju  3aJ0BOJbaBa
crienuuiupane ¢GyHkumonamHoctu. CBM jlepuHMcaHM IMAGTOHM MOPAjy YBOKUTU

IIPUHINIIIE, IIPEIOPYyKe U CIel(IYIHOCTH Y IIPOjeKTOBaby KOPMCHIYKOT NHTepdejca.

Cenmo morIaBbe he mpefcTaB/baTy CHHTe3y 3aK/bydaka HMpPeTXOJHMX IIOIVIaB/ba.
buhe mpukasaHe KapaKTepyCTIKe HOBOT IIPMCTYIIA ayTOMATH3aLMju [Ipolleca reHepycama
KOpUCHNYKOr mHTepdejca. IlenTpanHa Tauka opor mornaspa Omhe pedmuucame mera-
Mogienia ynasHe crenmukamje xoja he ce KOpucTUTH 3a ayTOMaTu3alljy IeHepucama
KOPMCHUYKOT MHTepdejca. buhe mpukasaHm pasaMunT HAuMHM KpeMpama YIasHe
crenndukainyje, a HaKoH Tora Ouhe mIpuKasaHe KapaKTepUCTHKe alaTa 3a TeHepucame
IPOTPAaMCKOT KOfIa KOPMCHMYKOT MHTepdejca, Kao U KapaKTepUCTUKe TeHepUCaHOT
mporpaMckor Koza. CBe KapaKTepMCTHKe HOBOT IpucTyma Tpeba ga Oymy y ckramy ca
3aXTjeBMMa KOjU Cy IPMKA3aHN y 4YeTBPTOM IIOITIAB/bY, & KOjUI Cy AOOMjeH! aHa/IN30M
ofroBopa mucnuTaHmka. Ka Kpajy mornmaspa 6uhe IpmkasaH Mopen Ipoleca pasBoja

KOpYICHIYKOT MHTepdejca kopunrhewem HoBor — SilabUI npucrymna.

Y ocmoM mormaBby, Kopucrehm Mertomy cTymmje ciydaja, 6mhe mpuxasaHO
Kopuitheme HOBOT IPUCTYIIa Ha KOHKPeTHOM IIpUMjepy, ca MpUKa3OM CBUX aKMBHOCTU

nedrHMCAHNX MOJIETIOM TIpoIieca.
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Ha xpajy he 6utu pmata sak/bydHa pasMaTpama, Iperjiefi MOCTUTHYTUX LIM/beBa,

OCTBAapeHM IOTIPUHOCH, K0 U IpaBIM OyAyhnx McTpaxnBama.
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2. 3HAYA] UICTPA’KUBAIbA U ITPEIJIEA IIOCTOJERhUX ITPUCTYIIA Y
PA3BOJY KOPUCHUYKOI' UHTEP®E]JCA

PasBoj moC/lIOBHNUX alymMKalMja JaHAC MOJpasyMujeBa Kopuirheme TPOHMBOjCKe

apxurexType [Freemanl2].

OBaj xoHLent npensBuha IOCTOjalbe TpU JIOTMYKE Ifje/IIHE — HMUBOA: HWBO

KOPYICHIYKOT MHTepdejca, aIyIMKaLJIOHe JIOTHKe J CKIaiyiITa ofaraka [Larman98].

e KopucHnukn mHTepdejc mpefcTaB/ba yIasHO — U3TA3HY pelpeseHTalNjy

codTBEpPCKOr CUCTEMA.

¢ AmmMKanMoHa JIOTMKA IPeACTaB/ba CTPYKTYPY M IOHAIIame COPTBEPCKOT

CucreMa.

e CrayiuTe rojaraka OArOBOPHO je 3a YyBabe CTatba COPTBEPCKOT CHCTEMA.

TpoHuBOjcKa apxmrekTypa MO)Ke Ipaduuku OUTH IpefcTaB/beHa Ha cibefehn

Ha4MH:
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CodTBEpCKU cUCTEM

HopucHuukmK

uHTepdejC AI'_U'IM KauMOHa JIOTUKa

Crknagnwte
KoHTponep MocnoeHa Database _ & Mogataka

I NOTMKa Broker l

Cmuka 3: YnpouheH npukas TpociiojHe apXuTeKkType

AmmkanyoHa jI0TyKa ce Hajuenrhe cacToju off Tpy JIOTMYKe IijeJIiHe I TO:

KoHTposiep aImMKaiyoHe JIOTMKe — IPeICTaB/ba jeIMHCTBEHY TAdKy IIPUCTYyIA
onepanmjamMa Koje coprBepckm cucreM Tpeba pa omoryhu. Hajuemhe mpepcrasba

pearm3anyujy fagade marepHa, n3 ckymna 138. TO® marepna [GOF].

[TocnoBHa oryKa — Koja 4yHM je3rpo cucreMa 1 Hajuernhe ce cacToju off iBa BaXkHa

nujesa:

e OobjexTn foMeHa — K1ace Koje Ipe3eHTyjy JOMeHCKe KOHI[eTITe;

o CepBucu - cepBucHM o00jekT 3a yHKIMje 3a paj HaJ TOMEHCKMM
06jexTyMa, IIpefiCTaB/bajy pea3alijy CUCTEeMCKIX ollepanyja (Mory 6un
uMIUTeMeHTUpaHe Kopuithewem Be6 cepBuca [ZukowskiO6], session bean

KOMIIOHEHTH Kao u servlet kommnonedTu [Jendrock08]).
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IlepsucTenTHN OKBMp — Tpeba a oMOryhm Iep3yCTeHLMjy JTOMEHCKUX objekaTa
cucTeMa y ofmabpaHoM CKIaIMIITY mojjaTaka. Ilocrabba ce kao HuBo usMely mporpama u

CKJIQIMIIITA ITOJaTaKa.

2.1. KopucHnuku uHTepdejc

Kopucamuku nHTepdejc npepcTaBpba Ao amkalyje Koju oMmoryhaBa KOpMCHUKY
VHTepaKInjy ca copTBepckuM cucTeMoM. KopucHmukm uHTepdejc ce y IpeTXOTHUX
HEKO/IMKO JelleHNja jaB/bao Y pasInduTIM oO/IMIMMa, ja 61 JlaHac MOTHYHO ITPeoBsIafiao
rpaduuxy kopucHnuky nHTepdejc' (Graphical User Interface - GUI). IlojaM KOpUCHNYKY

nHTepdejc he ce y Tesu nck/pyuBO OFHOCUTHI Ha rpadpyuKy KOPUCHIYKY uHTepdejc.

Konnent xopucHnykor uHTepdejca MMa BUIlle 3HaYerma. Moke Ta ce OTHOCK HA
U3IJIefl eKpaHa, pacroper rpadpyukux KOMIIOHEHTH, a MOXKe fia Oyze IoCMaTpaH Kao jelaH

IOZICYICTEM JIV HUBO Y apXUTEKTypU COPTBEPCKOT CUCTEMA.

Ca cTaHOBMINTA KOPMCHMKA, pa3/mKa n3Mehy HuBoa KopyucHMYKOr mHTepdejca u
IPYIMX HUBOA CO(PTBEPCKOr CHUCTeMa HMje jaCHO YOwbMBa, a Hajuemhe je IOTIYHO

HeBNIybMBa. 3a BehMHY KOpUCHMKA COPTBEPCKM CHUCTeM IpeNcTaB/ba CPeAcTBO IoMohy

! TToyenu rpadmakor KOpUCHIYKOT MHTepdejca Besyjy ce 3a MCTpaxmBama Ha Stanford Research
Laboratory (SRL) u Massachusetts Institute of Technology (MIT) me3neceTux m cemampeceTux rogymaa XX
BUjeKa, la 61 KpajeM ceflaMIeceTMX ¥ IOYeTKOM OCaMJeCeTHX TOAVHA MCTPaKUBama y UCTPaKMBAYKOM
ueHTpy Palo Alto Research Center Incorporated (6usmu Xerox PARC) moBena o NpBUX KOMepLVjaTHUX
cucreMa npuje cBera Xerox Star (1981), the Apple Lisa (1982) u Macintosh (1984). [Myers98] Osa
UCTpaXMBamba MIOCTaBI/IA Cy OCHOBHE ITapajjurMe pa3Boja rpadMIKor KOPUCHMYKOT MHTepdejca Kao MTO Cy
SWYSIWYG® (What You See Is What You Get) u WIMP ( Window, Icon, Menu, Pointing device) xoje u
[aHaC IPefCTaB/bajy OCHOBY CBAaKOT IpadYKOT KOPMCHIYKOT MHTepdejca.
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Kojer ce M3BpUIaBajy ofpehenn samanm. 3a BUX, KOPUCHIYKY MHTep(ejc HMje caMo jeflaH

nno copTBepckor cucrema, seh unras cucrem [Vliet08].

Ca zpyre cTpaHne, ca CTAaHOBHUIITA IPOjeKTaHTa CUCTeMa, KOPUCHUYKM MHTepdejc ce
IOCMaTpa Kao peanMsalyja yaasa M/WIM M37as3a aIUIMKALMOHE JIOTMKE CO(PTBEPCKOT
cucrema [Vlajic03]. MeTogne pa3Boja copTsepa npensubajy, cBaka Ha cBOj HauuH, ofpehene
dase u aKTMBHOCTH YHYTap cBake ¢ase pasBoja codrBepckor cucrema. Kapakrepucruka
Koja IIOBe3yje pasMuuTe MeTofie pa3Boja coTBepa jecTe pasfBajambe IIPOjeKTOBamba
(bYHKIMOHATHOCTM CHCTeMa Off TpOjeKTOBamba HAdMHA MHTepakiiyje KOpPUCHMKA ca
cucremom. Kako xuBOTHM IMKIyc codTBepa mofpasymujea ¢ase IPUKYI/bamba
KOPUCHUYKMX 3axTjeBa, aHaIu3y, IIPOjeKTOBale, UMIUIEMEHTALMjy M TeCTUparbe,
IPOjeKTOBaIbe KOPMCHMYKOT MHTepdejca 00MYHO 3aII0unibe TeK HAKOH 3aBplleTKa ¢ase
IPUKYIUbalba KOPMCHUYKUX 3aXTjeBa, WIM HAKOH IIPOjeKTOBamba aIl/IMKALJIOHE JIOTMKE.
IIpojexToBame KOpMCHMYKOT MHTepdejca Tajja ce cBOAM Ha ofabup m pacrnopebhusaise
rpaduMUKNX  KOMIIOHEHTM y IWbY M3BplIaBama  IPETXOZHO  IPOjeKTOBAHMX

(bYHKHMOHa)'IHOCTI/I AIVIMKAIIMOHE TOTUKE CUCTEMA.

Hacympor TOMe, mocroju u fApyrauuju IPUCTYI KOjU TIPeIaXKe MPOjeKTOBaMbe
KOPMCHUYKOT MHTepdejca MmapajesHo ca crenu@puKanmujoM KOpUCHUIKNX 3axTjeBa. OBaj
IPUCTYH 3aCHOBAH je Ha KOPMCHUYKO] MePCIIEeKTUBY CXBaTalba cOPTBEPCKOT CUCTEMa, Koja
ce MO>Ke CyMMpaTH Te30M [a KOPUCHIYKM MHTepdejc 3a KOPUCHNKA He IPeCTaB/ba CaMo
jeman myo codrBepckor cucrema Beh je 3a mera To cycreM y njenmHu [Vliet08]. Pasmor
TOME jecTe 1ITO KOPUCHMK He II03Haje leTa/be CTPYKTYpe M HauMHa peanusanyje cucreMa.
CrenuduimpameM KOPUCHNYKNX 3aXTjeBa Jjaje ce IpMKa3 HauMHa Ha KOjU KOPUCHMK XKeJn
fla u3Bpum ofpehenn sagatak momohy codTBepckor cucrema. V3Bpliemwe cBaKoT Off OBUX
3ajlaTaka IIOf[pasyMyjeBa JHTEPAKIMjy KOpPMCHUKA M CHUcTeMa Koja uMa oppebeny
crpykrypy. KopuchHmukn unrepdejc, mo oBoM mnpucrymy, Tpeba ja MpaT OBy CTPYKTYPY
Kako OM ce JOCTMrao IITO BuIM HUBO KopucHoctu (usability) codrBepckor cucrema.
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Kpenpamwe xopucHmdkor mHrepdejca y paHuM ¢asamMa He IO[pasymyujeBa IOTIIYHO
dbynxumoHnanan nHTepdejc, Beh MPOTOTUII KOjU IPBEHCTBEHO MMAa 3a L[Wb /]a Ha MOBPIINHY
u3baly TuTama M IIPeTHOCTaBKe Koje MOXKAa HUCy Ouae jacHe IPUMjeHOM HIPYTHUX

IIPUCTyNa Y IpUKYIUbalby M aHa/m3N 3axTjeBa [Pfleeger06].

2.2. 3nayaj (MoTuBanuja)

Beoma 6uTan acmekT Kojj pasBoja coQTBEPCKUX CUCTeMa jecTe IMjeHa U3Bohema
codpreepckor mpojexTa. Kama ce ysme y o03up ummeHMIa fla U3pagy cOPTBepCKOT
IPOM3BOJA YMHU HMU3 UHTEJIEKTYA/IHUX M TEeXHUYKUX AKTUBHOCTU Yy KOjUMa YYECTBYjy
BUCOKO IIKOJIOBAaHM JHXKEHEPY, jacHO je Ja Off BpeMeHa M Hallopa Koje je IoTpeGHO
YIOKUTH Yy IIPOM3BOAIbY CUCTEMA Yy BEIMKOj Mjepy 3aBUCH IberoBa LMjeHa. V3pama
KOpMCHNYKOT nHTepdejca codpTBepCcKor cucreMa MMa 3HaYajaH Y[AJMO y YMTaBOM IIPOLIECY.
Kazia ce mornefajy pesynTaTu UCTpa>kuBama oBe IpobeMaTUKe, MHTePECaHTaH je TofjaTaK
Mla 48% mnporpaMckor Kojia coTBEPCKOT CUCTeMa YMHM JIMO Be3aH 3a KOPUCHUYKU
uHTepdejc, a 4ak 50% BpeMeHa Ofi YKYIIHOI BpeMeHAa pa3BoOja OI/IA3Ml HA ILETOBY
umivieMeHTanujy [Myers]. Cimaam pesyaraTi JOOMjeHy Cy U y IPYTUM UCTPaKMBAIBIMA Y
oBoj obmactu [Kivisto00], 6e3 o63mpa Ha TO IUTO ce y pa3BOjy KOPUCTe alaTH KOju

yOp3aBajy 1 o/1aKIaBajy oBaj mpolec.

360r unmbeHNIle Ja KOPUCHIYKY MHTepdejc IIpeicTaB/ba IMPEKTHY Be3y KOPMCHUKA
ca CUCTeMOM, 4eCTO ce Y TOKY U3pafie COPTBEPCKOT CUCTeMa JlelllaBa fa KOPUCHUK MHUjera
3axTjeBe Be3aHe 3a IEeroB U3IJIe[l U CTPYKTypy. OBe M3MjeHe ITOHEKA], U3UCKYjy IIPOMjeHe
HaJl MMIUIEMEHTHPAaHMM CUCTeMOM KoOje HepHUjeTKO Ppe3yaTyjy opbalyuBameM O Tafia
pasBujaHOTr MHTepdejca M ITOHAB/bAbEM LIje/IOKYIHOT IIpolieca. Yak 1 HAaKOH TOra, JielaBa
ce 7la KOPUCHMK OTKpHje [la HM HOBO pjelllelbe He OfiroBapa IeroBUM IoTpebama, jep
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KOPMCHMK 4YeCTO HHUje y MoryhHoctu sila cBoje motpebe JI0OBO/BHO JOOPO MCKaKe KpoO3

crenlnuKaINjy 3axTjeBa.

Cae oBe unmennIle Hamehy motTpedy 3a ayroMaTusaljoM oBOT Ipolieca Koja Tpeda
lla moBefie 7o pjellema Koje he ybpsaTu mpoljec kpeuparma KOpUCHMYKOT MHTepdejca 1
CMamUTH HeroBe TpolukoBe. Ilpm ToMe, pjememe Mopa jpa y mTo Behoj Mjepn
MaKcUMM3upa aTpubyTe KBaINMTeTa KOPMCHUYKOT MHTepdejca, Ipuje cBera aTpubyT
KopucHoctn® (usability). Jlobujern KopucHMYKYM MHTep¢ejc MOpa OUTH y HOTHYHOCTH
KOH3MCTEHTAH Ca IOCTaB/beHMM KOPMCHMYKUM 3axTjeBMMa. Ha Taj Haumu, ybpsao 6u ce
caM pa3Boj KOPUCHUIKOT MHTepdejca, amu 1 0610 aaT Kojum 61 ce epuKacHMje U3BPIINO
mpollec crielMduKalyje KOPUCHUYKUX 3aXTjeBa. Y TOM CMUCITY KOPUCHMK 61 6p30 MoTrao
Jla youyl HeflOCTaTKe Y CIel(pUKaLjy 3aXTjeBa U OTKJIOHY MX, KaKo 611 10010 cucTeM Koju
mTo O/mDKe 3a/j0BO/baBa IberoBe NoTpebe. AyroMaTm3aluja OBOI IIpoljeca MMaja Ou
yTHIIaja Ha cBe (pase KMBOTHOI INMK/Iyca copTBepa: off NPUKYIUbalba 3axTjeBa O Herobe

I/IMH}IeMeHTaHI/Ij € 1 TeCTUpama.

Kako je Ha caMOM IIOYeTKy HaBeJleHO, II0JIa3Ha TayKa Yy Kpeupamwy copTBEpCcKOr
npousBoja jecTe ¢asa IPUKYIbakba KOPUCHUYKMX 3aXTjeBa M pesyaTaTH oBe (ase
IpeJiCTaB/bajy OCHOBY 3a cBe ocTaje (ase y KMBOTHOM LIMKITycy codpTBepa. VM3 Tor pasiora
crenMduKanyja KOPUCHUIKUX 3aXxTjeBa Tpeba ma Oyme MOBOBHO JeTa/bHA Jla MPYXKU
norpebHe MHpOpMaIMje 3a IPOjeKTOBame U VMIUIEMEHTAINjy CBUX JMjesioBa codrBepa —
Off KOPMCHMYKOI MHTep(ejca, Ipexo aIUIMKalMOHe JIOLMKe Koja ydaypyje HTOMEHCKY
CTPYKTypy ¥ IIOHalllalbe CUCTeMa, [0 CKIAuImTa IofaTaka. Mehyrum, decro
crieruKanyja KOPUCHNYKOT 3aXTjeBa He flaje IOBO/BHO MHGOpMalMja 3a IIPOjeKTOBambe

IOjeJUHNX [iMjeIoBa CUCTEMA, IIa Cce IIpelyliTa IporpaMepy Ja Ha CBOj Ha4uMH

2 Kopuchoct (usability) je arpmbyr KkBanmmTeTa KOju olujemyje nakohy xopuinhema KOpucHMYKOT
unTepdejca. [Nielsen12]

24



mp VMnmja Antosuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
JoKTopcku pag 3aCHOBAHO Ha C/Ty4ajeBuMa Kopuinhema

MHTEPIIpeTHpa 3axTjeBe U M3HATA3U pjellierba, a YeCcTo HOoO0MjeHO pjellierbe He 3a70BO/baBa
norpebe xopucHmka [Frost07]. ¥ ToM cMmcity, yKOIMKO ce pasMaTpa pasBoj KOPMCHUIKOT
uHTepdejca, 13 KOPUMCHMYKOT 3aXTjeBa PUjeTKO ce MOTy Aobutyu undopmaluje o U3rmery
KOPYICHIYKOT MHTep(ejca, HEroBOM cafipKajy, BpcTaMa KOMIIOHEHTM Koje Tpeba fa ce
Kopucre u ¢1. Takohe, MHOIM MOfie/m, pa3BUjeHN 3a IOAPLIKY IIPOjeKTOBabY cOPTBEPCKUX
KOMITOHEHTH U BUX0BuX MelycoOHux muTepakiuja, He o6palyyjy moBo/bHO OpraHusoBame
KOMIIOHEHTM KOPMCHUYKOT MHTepdejca Kao HU MHTepaKIMjy KOPUCHMKA Ca OBUM
xommoHeHTama [Harmelen01] [DaSilva00]. 3ato je motpebno omabpatu metoy kojum he ce
IITO LjefloBUTHje cliennuuupaTyi KOPUCHMYKM 3axTjeB, Kako Ou Owio Moryhe
IIPOjeKTOBaIbe PA3/IMUNTUX AujesioBa copTBepcKor cucreMa. JlaHac, HajpacpocTpameHnju
METOAM 3a NpPUKYIUbalbe KOPMCHUYKUX 3axTjeBa jecy cremyduxanyuja 3axrtjeBa momohy
cnydajeBa Kopuihema — use case specification [Cockburn00], n npeko KOpycHMYKMX Ipyda
— user stories [Cohn04]. CnyuajeBu kopuinhema ¥ KOPHCHMYKe IIpyUde MMajy IOCTa
TOAMPHNX Tadyaka (3aCHOBaHM Cy Ha CIleHapUjiMa U YCMjepeH! Ka I[M/beBMMa KOPYCHUKA),
am ¥ OMTHMX pasmmka (y CTPYKTYPUPAHOCTH, OILICETY KOji IIOKPMBAjy, Lje/IOBUTOCTH,
Tpajuoctu u perapHocTy) [Stellman09]. M jemHa m pgpyra TexHmka MMajy 3a b Jja
criennuIpajy HaMjepy KOpMCHMKA Tj. LJ/b KOjM KOPMCHVIK >Ke/IU Ja OCTBapy Kpo3

KerbeHy QYHKIMOHATHOCT.

Kako je paHuje momeHyTo, Hajuernhy y3pok Heycrjexa copTBEPCKIX IIpojeKara jecy
HeJOoCTallM ¥ Tpelike Y KOPMCHUYKMM 3axTjeBuMa [Frost07]. Jeman off HauMHa 3a HBUXOBO
OTK/Ialbalbe Y PaHUM (asaMa jecTe IpaB/berbe IMPOTOTUIIOBA KOPUMCHUYKOT MHTepdejca.
KopucHuk mpeko KOpMCHMYKOT MHTepdejca cTyma y MHTEpaKkIMjy ca COTBEPCKUM
cucteMoM. TOKOM OBe MHTepakIMje KOPUMCHMK MOXKe YIYTUTM IIO3MB CUCTEMY 32
U3BplIeme ofjpeheHe omepannje Koja Mujema cTame cucTeMa. Y 00jeKTHO OpjeHTHCAaHNM
aIUIMKallMjaMa, CTaba CUCTeMa Y4aypyjy ce y HOMeHCKe 0o0jeKTe cucTeMa Koji, 3ajeflHO ca

B€3aMa U OTpaHUNY€HNMA, YMHE JOMEHCKN MOJE/T CO(bTBepCKOI‘ CUCTEMA. HOMQHCKI/I MOJEII
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OINCYje CTaTUYKY CTPYKTYPY COPTBEPCKOT CUCTEMa, Tj. OCHOBHE KOHIIENITEe M3 JIOMEHa
IOC/IOBHOT IpobjieMa Koju ce mpojekryje. OBaj Mojies ce joll HasuMBa M KOHIIENITya/THU
MOJIeNI ¥ TIpaBu ce y paHoj ¢asu (Ppasa aHammse) >KMBOTHOT NUKITyca copTBepa. [loMeHCcKn
MOJIeJI IIpeficTaB/ba II0/IA3HY TA4KYy 3a Jla/be IIPOjeKTOBambe MOJje/Ia IofaTaka Koju he 6urn
OCHOBa 3a IIPOjeKTOBame CKIAMIITa IIOflaTaka copTBepcKor cucreMa. Kako cmydajesn
Kopuithemwa onucyjy uutepakiyjy usmely kopucHuka u cucreMa, Koja ce peanmusyje Ipeko
KOPVICHMYKOT MHTepdejca M MMa 3a I[Wb IIPOMjeHy CTamba CUCTeMa Koja Cy ydaypeHa y
TOMeHCKUM o6jekTuMa, Besa msMehy oBa Tpu mmjena cucrema — ciydajeBa Kopuiihemwa,
KOPYICHIYKOT MHTepdejca 1 JOMEHCKOT MoJie/a, Mopaia 61 6uty yseta y 063up Beh y dasu
IIPUKYIUbaba KOPYCHIYKNX 3axTjeBa. Kaga 6u ce y3ena y 063yp 0Ba UnibeHNUIIA IPIIMKOM
Kpeupama IPOTOTUIIA KOPUCHUYKOT HTep(dejca, TakaB MHTepdejc 6u ce MOrao KOpUCTUTH
3a BA/IMIAINjy KaKo CJIy4ajeBa Kopuirhema, Tako u Mofesta mojataka [Fitzgerald05]. Ilox
BIMIAIMjOM Ce TOfipasyMyjeBa IpOBjepa YCaIMAlleHOCTY KOPMCHMYKUX 3aXTjeBa ca
IIPOjeKTOBAaHMM JIOMEHCKUM MOJIeNIoM. MehyTuM, mpoToTuInoBu KopucHU4Kor nHTepdejca
Hajuyernhe Hucy GopMaTHO IOBE3aHN Ca CIeIM(NKALMjOM 3aXTjeBa Ia M3MjeHaMa 3axTjeBa
JWIN IIPOTOTUIIA MOKe iohn 1o HeycartamenocTy u3Mehy mpoToTnma u crenndukanyje u
ymjecro nosehama IpelM3HOCTY MOTY Jia MCKPCHY HOBM IIpoOJieMH Y pasyMijeBamby

saxtjeBa [DaCruzl10].

2.3.IlocTojehu npucTynu y pa3Bojy KOpUCHUYKOT UHTepdejca

[Tocroju BuIle pasIM4YUTUX IPUCTYIA Pa3BOjy KOPMCHUYKOT MHTepdejca, ma cy
pasIMYUTH ayTOpM Ha pas/InyuuTe HauylMHe M3BPIIWIM KaTeropmsanmjy mocrojehmx
npuctynma. Y cBojoj mokTopckoj jmucepraumju [DaCruzl0O] ayrop HaBomm dYeTupu

KaTeropuje MpuUCTyIIa:
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e xopuurhemwe anara 3a ckuuupame (Sketching tools),

e xopuuhemwe ajara 3a BU3Ye/IHO Kpeypame KopucHmukor nnrepdejca (UI
Builders),

e xopunrheme jesyka 3a OIMC KOPUCHUIKOT MHTep¢ejca 3acHoBaHe Ha XML-y,

® Pa3BOj KOPMCHNYKOT NHTepdejca 3aCHOBAH HA MOJ[e/TIMa

CrmdHa KaTeropy3alija HallpaB/beHa je y JOKTOpcKoj aucepramyju [Kennardl1] y

KOjOj ayTOp 3aK/by4yje Jia ce MPUCTYIIN MOTY I'PYIIMCATH Y jeIHY OJf TP KaTeropuje:

e lIHTepakTMBHM aTaTH 3a CHelUUKAUjy KOPUCHUYKOT WHTepdejca
(Interactive Graphical Specification Tools),
® Ppa3BOj KOPMCHIYKOT NHTepdejca 3aCHOBAH Ha MOJ/INMa,

e xopumrhemeM ajaTa 3aCHOBAaHMM Ha je3UIMMA

Y HacraBKy he fieraspHuje 6utH objanibeHe HaBeJleHe KaTeropuje MpIUCTyIIa Kako 6u
ce YTBPIWIO Y KOM KOHTEKCTYy Ce KOPMCTe ¥ KOji Ofl IbMX OATOBapajy IIOCTaB/bEHNM

IIN/bE€BUMA OBOT pajia.

2.3.1. Anamu 3a ckuyuparse (Sketching tools)

Anatn 3a CKuIUpame KOPUCHUYKOr MHTepdejca o6MYHO ce Kopucre y ¢asm
IIPOjeKTOBaba, NMPWINKOM IIPOjeKTOBamba €KPAHCKMX (GOpMM, amy 300T je[HOCTaBHOCTH
Kopuihera 4ecTo ce KOpHUCTe 1 3a IpaB/beibe MIPOTOTUIIOBA TOKOM (hase IPUKYIUbamba I
aHa/IM3e 3axTjeBa y KOMYHMKALIMjM Ca Kpajib¥M KOPMCHMIMMA CUCTeMa, Kako Ou ce
3axTjeBV LITO TauHMje ¥ IpenysHuje geduuucam. Hajnpoctuju ,amat® 3a ckumupame, a
yjenHo u HajkopuitheHuju je xopumihewe Iamupa M OJIOBKe, IPU 4eMy ce CTOOOHUM
IOKpeTOM pyKe LpTajy Trpadpuuke ¢opMe U KOMIOHeHTe Oymyher KOpMCHMYKOT
uHTepdejca. 3a OBy CBpPXy MOTY ce KOPUCTUTM U CO(PTBEPCKM alaTH HaMUjereHU 3a

Iprame, Wi rpadyuky ajIaTy OIIITe HaMjeHe KOjy IOAp>KaBajy geduHyucame rpadpuakix
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KOMIIOHEHTH Kao wTo ¢y Microsoft Visio [MSVisio] wm Creately [Creately]. Iloper amata
OIIIITEe HaMjeHe IIOCTOoje M CIeNMjaM30BaHM ajaTy 3a CKUIMparbe KOPMCHUYKOT
nnrepdejca (Silk designer [SilkDesigner], Denim [DENIM]), koju mopepn ckunmpama
HOjeMHAYHNX KOPMCHMYKMX MHTepdejca omoryhaBajy 1 BMXOBO IIOBe3UBalbe YUMe Ce
neduHuire n 6ynyha HaBuranmja Kpo3 KOPUCHUIKY MHTepdec unTaBor cucreMa. OBaKBUM
IoBe3MBameM CKuija uHrtepdejca ¢opmupa ce T13B. storyboard - Tabma Ha K0joj cy

IpefICTaB/beHe CKUIle KOPUCHIYKIX NHTepdejca U Bede Koje nsMehy mux mocroje.

Hapounto cy wunrepecantHm amatum (ump. Silk designer) xoju omoryhasajy
CKeHVpatbe M Mpelo3HaBalke PYYHO IPTaHUX CKUIAa KOPUCHMYKOT MHTepdejca, Koju ce
Tajla MOTy TpaHC(OpMUCATH ¥ USBOPHM KOJ KOHKPETHE MMIIEMEHTAIMIOHe TeXHOIOTHje

(ump. Java Swing).

Naxo je ckunupame KOPUCHMYKOT MHTep(ejca Tj. mpaBjberba MPOTOTUIA KOjUM Ce
jacHuje medmHUITy cOPTBEPCKM 3aXTjeBM IOKE/BHO, MOCTOjM HEKOJMMKO IpobreMa Koju
MOI'y HacTaTi BUXOBUM KopuinhemweM. OCHOBHM Ipo0JieM je HeIOCTojame (pOpMaHIX
Besa um3Mehy ckuma M COPTBEPCKMX 3axTjeBa IIPEACTAB/bEHNUX TEKCTya/HOM
crennumkanujom (caydajesu Kopuirhema, KOpucHNYKe npude...) wim Mogenuma (UML
nujarpam Kmaca, UML nujarpam cexBeH1n 1 c11.). CBaka ITpoMjeHa HaJl 3aXTjeBMMa MOXKe Jia
ToBefie 10 HeKOH3UCTeHTHOCTU M3Mely OBMX pasIMuIMTIX HauMHA TIPeJICTAB/bakha 3aXTjeBa,
LIITO KacHMjé TOKOM QaHa/IM3€ M IIPOjeKTOBamba CHUCTEMAa MOXKE JJOBECTH IO IIOIpPEIIHe
MHTepIIpeTanje 3axTjeBa. Ilopes oBora, ckiiie KOPUCHIYKOr NHTepdejca ce Hajuelhe Kao
TaKBe He MOIy yIoTpeOMTH 3a Haby ob6papy, Beh ce mpuje cBera KOpucre 3a IIpaB/berbe

IPOTOTUIIOBA KOji ce 6a1jajy, o ueMy he Bulle pujeun OUTH y HACTaBKY.
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2.3.2. Aaamu 3a eu3yeqHO Kpeupare KOpUCHUYK02 uHmepdejca

(GUI Builders)

AmaTi 3a BU3Ye/IHO KpeMpame KOPMCHMUYKOT MHTepdejca ImpeficTaB/bajy Hajuerihe
KopuirheHe ajlaTe 3a MMIUIEMEHTAIMjy KOPUCHIYKOT nHTepdejca. OB amatn omoryhasajy
rpadMuKy KOHCTPYKLUMjy KOPMCHMYKOT MHTepdejca m360poM 13 IaneTe KOHKPETHMX
npepeduHucaHNX IpadMIKNX KOMIOHEHTH (TeKCTya/Ha II0jba, Mafajyhe micre, maberne...)
Koje ce obu4HO npesnade (drag and drop) Ha >Ke/beHy IO3UIMjy HA PajjHOj HMOBPILIHN
(06MYHO Ha KOHTejHepCKe KOMIIOHEHTe — KOMIIOHEHTe KOje MOIY CafipKaTu Jpyre
KOMIIOHeHTe: (opMe, AMjaIOsy, TMAHeM M C1.) M Ha Taj HAYMH IOCTAjy AMO HOBOT
nnrepdejca. [DaCruzl0] Anatu omoryhasajy fa ce HakoH ofabupa KOMIIOHEHTH IbIXOB

U3IJIe] IOflelllaBa M3MjeHaMa IpefieHICAHNX 0COOMHA 3a CBAKY KOMIIOHEHTY.

Pasior 3a momyIapHOCT OBMX a/IaTa JIEXM Y IBUXOBOj MHTYUTHBHOCTH, IITO UX YNMHU
JTakuM 3a Kopuinheme, all M y KOH3JMCTEHTHOCTH MHTepdejca Koju ce IpojeKTyje ca
pesynryjyhum muTepdejcoM, a TO je MOCTUIHYTO KopuinhemeM IIPUHINIA ,,0HO IITO
Bupguit to hem m pmoburu (What You See Is What You Get — WYSIWYG). Amatu 3a
BU3Ye/THO Kpeupame KOPMCHMYKOT MHTepdejca o6uuHO omoryhaBajy ,0KuB/baBame
KOPMCHMYKOT MHTepdejca M IIpuje Hero IUTO Ce IMOBeXe €a aIIMKAIMOHOM JIOTMKOM

CHuCTeEMa.

Anatm 3a BU3ye/THO Kpeupame KOPUCHMYKOT WHTepdejca Hajuemthe cy mumo
MHTETPUCAHUX Pa3BOjHUX OKpykemwa (Integrated Development Environment — IDE) nomyT
NetBeans IDE [NetBeansIDE], Eclipse IDE [EclipseIDE], Visual Studio [VisualStudio]
Kpeupamwe kopucHmykor munrepdejca kopuiiheweM OBUX amaTa OOUMYHO pesyiTyje
reHepycambeM MPOrPaMCKOT KoJla KOHKpeTHe MMIUTeMeHTaloHe TexHooruje (Java, C#...),
M TIOCTOje M ajlaTV KOju YMjeCTO reHepiucarma IIPOTPaMCKOI KO/la MMIIIEMEHTAI[oHe

TeXHOHOI‘I/Ije, TeHEpUILIY ITPOTPaMCKH KOJ HEKOT Off jGSI/IKa 3a CHeL[I/I(i)I/IKaLU/IjY KOPUCHUYKOT
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nnTepdejca (unp. Extensible Application Markup Language — XAML je3yk Koju reHepuiie

anat Visual Studio), o uemy he 6uTy Bullle pyjedn y HaCTaBKy IIOITIaB/ba.

Nako Behmna amata omoryhaBa mpaBmeme MHTepdejca y jemHOM cMmjepy — u3
rpaduUKor ajata IpeMa IIPOTPAMCKOM KOy, MOCTOje M ajaTi Koju omoryhaBajy fa ce
IPOTPaMCKU KOJi KOPMCHMYKOT WUHTepdejca KOju je HAINMCAaH PYYHO, WM JoOMjeH
IIPOIIeCOM IeHeplcarba KoJia ,IIPeIo3Ha“, y4nTa y ajIlaT U fa/be IojelraBa rpadpuyxy (HIp.

Jigloo GUI Builder [Jigloo]).

AjmaTy 3a BU3Ye/IHO Kpeyparbe KOPMCHIYKOT NHTep(dejca IPBEHCTBEHO ce KOPUCTe y
¢asu uMIUIeMeHTanyje, aIu 1o notTpedbu Mory 6ury Kopunrhern u y ocranum ¢asama, HIp.
3a IpaB/bebe IIPOTOTUIIOBA JUIM TOKOM IIPOjeKTOBama eKPaHCKMX ¢opMmu. AKO ce
TOCMATpPajy OBM /AT U3 KOHTEKCTa IpeAMeTa JOKTOPCKe JMcepTaluje, KOjUM ce
npensuba ayromaTmsanmja IIpolleca TeHepucama KOPUCHMYKOT WUHTepdejca Ha 6asu
crenndukanyje coTBEpCKUX 3axTjeBa, ILUXOBAa y/IOra ce 3HAaTHO Mujema. Hamme,
JUPEeKTHO Kopuinheme ajgaTa 3a BU3YE/IHO Kpeupaibe KOPMCHUYKOI MHTepdejca He
pujemiaBa po6neM HEKOH3MCTeHTHOCTU u3Mely crnenudukanuje saxrjeBa u pesynryjyher
uHTepdejca, 300r Hermocrojama GopManHux Besa. Taxobe, ako ce yame y 0063up nocrojame
Besa usMmeby enemenata crenm¢ukanuje codTBepckmMx 3axTjeBa ca pesynryjyhum
nHTepdejcoM, MOXe ce 3aK/byanTu fa ce oxapehenu acmextn nnrepdejca Beh pedunmury
crnypuuypameM 3axTjeBa, I1a 6 IpaB/bebe KOPUCHUYKOT MHTepdejca KopuihemeM OBIX
ajlaTa 3alpaBo IIpeJCTaB/bajlo AyIUIMpabe Mocia. Vmak, ako 6u Ipolec ayroMaTyu3sanjje
pe3y/lITOBa0 TeHepucalmeM IPOrPaMCKOr KOJa KOpMCHUYKOr uHTepdejca, amatm 3a
BU3Ye/IHO Kpeupame KOPUCHUYKOr MHTepdejca Koju omoryhasajy ,IpemosHaBame” U
y4uTaBame Kojia MOry f06po IMOCIY>KUTH 3a a/ba TpaduyKa MofielllaBamba CBUX aclleKara

KOj1 HUCY pepBul)eHN MOJie/IoM 3a TeHeplcame KOPUCHUYKOT NHTepdejca.
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2.3.3. Je3uyu 3a cneyuukayujy kopucHu4uko2 uHmepdgejca

Jesmim 3a cmenu¢uKanujy KOPUCHUYKOT MHTepdejca omoryhaBajy kpempame
WIaT(GOPMCKM He3aBMCHOT OIMCa KOPUCHMYKOT MHTepdejca. OOMYHO Cy 3acCHOBaHM Ha
XML-y (Extensible Markup Language) mTo KopucHUYKM uHTepdejc crenmduiypan Ha
OBaj HA4MH YMHM YNT/BMBUM Of] CTpaHe padyHapCKNUX IporpaMa KOju MMajy Y/IOry Ha X
VIHTEPIIPETUPAjy ¥ KOPUCHUKY NPUKaXy KOopucHIYKYN nHTepdejc. Hajkopuurhennjn jesmux
3a cremmudukanyujy xopucHnmukor murepdejca je HTML (Hypertext Markup Language)
[HTML]. Ilporpamckm KoJi HamMcCaH OBMM je3MKOM ce WMHTepIpeTMpa Off CTpaHe Beb
nperpakuBada (web browser) M KOPUCHMKY ce IIpHMKasyje KOPMCHMYKN UHTepdejc.
Mebhyrum HTML je mpBeHCTBeHO HaMujereH 3a Kopulilheme y BeO TeXHONIOTWjM, Ia ce
jaBwIa morpeba 3a jesukoMm Koju he omoryhurty Buium HUBO alcTpakuuje, ¥ omoryhuru

VHTEePIIpeTALNjy U Kpenpame MHTepdejca 3a MHOTO MNP CKYII TEXHOJIOTHja.

Pa3BujeHO je MHOrO pas/MUUTUX jesWKa 3a crenuQyKauyjy KOPMCHIYKOT
unTepdejca, a HajmosHaTHju Mehy mimMa cy User Interface Markup Language (UIML), XML
User interface Language (XUL) m User Interface Language (UIL) [Phanouriou00].
MebyTum, OBUM jesuIm HUCy IpaB/beHM Ca HaMjepoM fa ce ayToOMaTusyje IIpoliec
reHepycama KOPUCHUYKOT uHTepdejca, Beh je mmaBHM 1IM/b 610 MpaB/berbe clienndukayje
KOPUCHMYKOT MHTep(ejca Koja je HesaBMCHA Off KOHKpeTHe TEXHOJIOTMje KOjoM ce
KOHKpeTaH KOPMCHMYKYM MHTepdejc umivieMentnpa. IDmardopMcka He3aBMCHOCT
crienukanyje je 3HaYajHa KapaKTePUCTHUKA, A/ HUje JOBO/bHA Jia 6J1 OBY je3UIV CTeK/IN
WPy HOIYIAPHOCT. Je3suIM 3a Crenu@uKalyjy Cy MHOTO Mambe MHTYUTHBHHU Y OZHOCY Ha
ajIaTe 3a BU3YaJTHO Kpeupame KOPMCHIYKOT MHTepdejca. Vnak, miaTdopMcKa He3aBIUCHOCT
omoryhasa fia ce He3aBJUCHO IIpaBe TpaUUKM a/IaTy 3a Kpeupame creludukanyje y HeKom
Ofl OBMX je3MKa, Kao U Ja Ce He3aBUCHO IIpaBe /IaTH 3a MHTEpIpeTanujy moOujeHnx

crienuKanyja y pasamanTIM TexHoorujama. Jlakie, Kako 611 OB jesuIy CTeK/I MUpPy
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HOIY/IAPHOCT, TOTPeOHO je YHAIIPMjeUTH ajlaTe KaKo 3a Kpeupame crelndukalmje, Tako u

3a MHTepIIpeTHpame crenuukayje.

Moxzia Hajehm mckopak y kopuimrhemwy jesnka 3a creny@uKkanyjy KOpMCHUYIKOT
nHTepdejca npencraspa Extensible Application Markup Language — XAML koju je pyo
Microsoft Windows Presentation Foundation - WPF [WPF] npojexta. OBaj jesuk, mopep
crrenmukanyje KOpUCHNYKOT MHTepdejca omoryhasa u crienndukaryjy HocioBHe JTOTMKe
CUCTeMa Koja je He3aBJICHA Off Tora jia i he 6uTH MHTepIpeTupaHa 1 U3BpIIeHa y Beb WK
JIeCKTOII OKpYy>Kemby. Ilopen Tora, moppykaHa je ajaTuMa 3a BU3Ye/IHO Kpelparbe y CKIOIY
pasBojHOT oKpypKemwa Visual Studio, anmu je jomr yBujek yrmaBHOM orpanmdeHa Ha .NET

wIaThopmy.

Y KOHTEKCTY jesuKa 3a crenMQuKanmjy KOpUMCHUYKOT MHTepdejca cBakako Tpeda
nomenyTtu n USer Interface eXtensible Markup Language - UsiXML, amn Kako je oBaj je3suk
CTBOpPEH Ca HEIITO APYIauMjoM HaMjeHOM Yy OHOCY Ha IIOMeHyTe, O meMy he Outu Buire

pujedn y HaCTaBKYy.

M mopen pmoOpMX  KapaKTepUCTUMKA, IIpMje  CBera  HE3aBUCHOCTM  Off
MIMIUIEMEHTALlIOHe TeXHOJIOTHMje, je3uiy 3a crenndukanyjy KOpucHUYKOr MHTepdejca,
IOIT ajlaTa 3a BM3YeJHO Kpeupaibe, caMyl II0 ce0M He OCUIYPaBajy KOH3MCTEHTHOCT
usMeby crenmdukanmje copTBepcknx 3axTjeBa u pesynTyjyher kopucHuYkor nHTepdejca.
Mmak, ako 61 ce IpoljecoM ayToMaTu3allije TeHepycamba KOPUCHUYIKOT nHTepdejca, Koju je
3aCHOBaH Ha crelu@UKanyju coPpTBEPCKUX 3aXTjeBa, TeHepucata IIaTGOPMCKI He3aBUCHA
crenndukanyja KOpUCHMYKOr MHTepdejca HamMcaHa HEKMM Of HaBeJeHUX je3MKa,
omoryhwa 61 ce nHTepHperannja gobujeHe cnenydukanyje 1 u3BplIaBamwe KOPUCHIIKOT

nnrepdejca kopuimhemwem mocrojehux amara Koju MHTepHpeTHpajy onabpaHy jesuk 3a

crenuuxanyjy.
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2.3.4. Pa3e0j KopucHu4ykoz2 uHmepdgejca 3acCHO8AH HA modeaumd U

Modes10m eoheHu pa3eoj (MDD)

OBaj mpucTyn ce 3Ha4YajHO PA3/MKYyje Y OJHOCY Ha IPETXOJHE, MAKO Ce€ y MHOTO
4eMy MOYKE CMaTpaT CaMoO JOIYHOM HEKOr Off IIPETXONHMUX IIPUCTyIa. Pasjor Tome jecre
caMa IIpUpOJa MoJena Koju oMoryhaBajy ycMjepaBame IIaximbe Ha 0MTHe 0coOMHe cycTeMa
KOjII ce MOJie/yje M aIlCTpaxyjy cBe ocoOMHe Koje HNUCY Off MHTepeca Y HaTOM TPEeHYTKy
HocMaTpama. Tako ce Ipyu MoJieNIoBamy jeTHOT COPTBEPCKOT CUCTeMa MO>Ke TIPABUTH BUIIIE
PasIMunUTX MOJIe/Ia, NpU deMy CBAaKM MOJell TIpMKasyje CUCTeM ca ofipebenor acmexra,
OIHOCHO Ca pasauuuMm TornefnoM Ha uctu cucteM. [Ludewig03]. Kao TakBu, maxo
IIOCMATPajy Pas3/im4yyuTe acleKTe CUCTEMA, IIOIITO Ce Pajyl O jeJHOM UCTOM CUCTEMY, MOJE/N
6u mMopa/m pa Oyny xoHsmcreHTHM usmeby cebe. Ako ce mocMaTpa CUCTEM Kao CKYII
MeDhyco6HO IIOBe3aHMX eHTUTeTa, NIPY 4YeMy je CTaibe cucreMa opeheHo BpujemHOCTIMA
aTpuOyTa Koju OINCYjy eHTUTET U Be3aMa Koje YCIIOCTaB/ba ca [PYTUM eHTUTEeTHMA, MOXKe
ce TOBOPUTU O MOJie/ly KOjU IIpefcTaB/ba CTPYKTYpy cucrema. Ca [pyre cTpaHe, ako ce
TOCMaTpa CUCTeM Kao TIIpollec Koju ofipebenum TpanchopmanmjamMa Mujera CTambe
CHCTEMa, MOXE Ce€ TOBOPUTM O MOJENy KOju IIpe[CTaB/ba IIOHAINAIbe CHUCTEMA.
KonsucrentHoct nsmel)y oBa nBa Mofena orefia ce y ToMme fia ce TpaHcdopmaluje crama
cucreMa (MOfiel IIOHAIIAlba) OFHOCH HA IIPOMjeHe BPMjeqHOCTN aTpubyTa eHTUTeTa WIN
Besa usMel)y eHTHTeTa Koju Cy lepMHMCAHU Y CHCTEMY MOJE/IOM CTPYKType cucTeMa. AKO
ce OBM MOJie/IM KOPUCTe Jila OM Ce O/IaKIIA0 TPOlieC pasyMjeBama CUCTeMa Off CTpaHe
PasIMUNTUX 3aMHTEPEeCOBAHMX CTpaHa (HIp. IPWIMKOM MHTPEBjya ca KpajlbuMm
KOPVMCHMIVIMA), MOfIe/II MOTy OWUTM IIOjeHOCTAaB/bEHU, M MOXe ce NOIyCTUTH Ojara
HEKOH3JICTeHTHOCT OJHOCHO HEIOAy/lapalbe pasmunTux Mogena. Mebhyrum, ako ce
MOJie/T KOPCTe 3a ayTOMATCKO IIpolecypame COMPTBEPCKUM IaTMMa KOji HIXOBOM
Tpancopmaiujom Tpeba a IpomsBefly MpoOTrpaMcKyu Ko, usMel)y oBux Mopena je

HOTpe6HO YCIIOCTAaBUTHU jaCHe (bOpMa)'IHe B€3€ M MOpa ce€ OCUrypatm mbnUxoBa
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KOH3UCTeHTHOCT. [DaCruzl0] OBo je 0OCHOBHM IIpMHIINII Ha KOjeM ITOYMBa Pa3BOj CUCTEMA

3aCHOBAaH Ha MOJI¢/IMMaA.

nuTepaxknuja msMely KopucHMKa M cucTeMa, Tj. HA4MH Ha Koju he KopucHUK
KOPUCTUTHU (PYHKIIMOHATHOCTH CHCTeMa ce Takobe Moke ImocMaTpaTit Kao mocebaH acIexT
coTBEPCKOTr CHCTeMa, I1a Ce ¥ 32 Ty CBPXY MOTY IIPaBUTH pa3mnauty Mogemu. Mebhytum, y
JINTEPATYpU C€ HA4Ye/IHO MOIY IIPEIIO3HATH [Ba IIOIVIEfla Ha OBaj acCleKT CHUCTeMa —
SUHKemepckn u ,,mu3ajHepckn” [Belenguer03]. Vmxemwepcku Iories Ha KOPMCHUYKM
nHTepdejc KapakTepullle MOJe/IOBambe HAUMHA Ha Koju he ce o6e36mjemuTy KOpUCHUKY
HOPUCTYI N[O >Ke/beHMX (PYHKIMOHATHOCTM cucTteMa. Ca Jipyre CTpaHe, ,,JU3ajHEPCKH
OpUCTYNl IOo3HaTuju nox HasuBoM Human Computer Interaction - HCI® nocmarpa
KOPYICHIYKM JHTepdejc Kao IOoHallame KOPUCHNUKA IPWIMKOM Kopuirhemwa crucrema, Tj.
HauyJH Ha Koju he KOPJICHUK pjelraBaTyl I0CTaB/beHe 3a/jaTke KopuihemeM cucrema. Jako
ce Moxke pehn fa je pasnuka usmely oBa gBa Ior/iesia Ha CucTeM He3HATHA, BPEMEHOM CY
OPUCTYIIM [MBEPTUpA/M [0 T€ Mjepe Ia CBAKM Off HBUX KOPUCTU IOTIYHO PasINYNTE
Mojlelie KOjUMa ce OMNUCyje KOpucHMYKM MHTepdejc. oK ce MHXemepCcKu MpUCTYII
IpeTeXXHO OC/Iama Ha MOJieNT CydajeBa Kopuiithema M JTOMEHCKM MOJE/, Y3 €BeHTYaTHO
IpaB/bebe MPOTOTHIIa KopyucHuYkor uHrepdejca, HCI mnpucryn mnoppasymujesa
fepuHMCale IMbeBAa KOPMCHUKA, ¥ XUjepapXMjCKOI OpraHN3oBama 3ajjaTaka Koje
KOPUCHUK Tpeba gma pujemn KopuinhemeM CHUCTeMa, IITO YKbydyje MAeHTU(PUKALUjy
objekata M axmuja Koje ce moBe3dyjy ca cBakuM 3ajaTkoM. HCI mpucrynm Taxobe
nofpasyMmujeBa M crenuduumparme KapaKTepUCTMKa KOPUCHMKA Koju he kopuctutu

CUCTEM U HaYMHA IbETOBE I/IHTepaKHI/Ije ca CUCTEMOM.

’ YecTo ce mocMaTpa Kao MpeIUINTambe padyHApCKUX HayKa, OMXeBHOPATUCTUYKe HayKe, rpaduakor
[u3ajHa, Meuja, Kao M HeKONMMKO Apyrux obmactu. OBaj uspas cy nomynapusosamu Stuart K. Card and Allen
Newell ca Carnegie Mellon yuuBepsutera, kao u Thomas P. Moran n3 ucrpaxuadkor cektopa IBM-a y
cBojoj kusu The Psychology of Human-Computer Interaction [Card83] us 1983. roguse.
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Kao pesynrar pasmmumMTux MpUCTYIIA Y MPOjeKTOBaWmY KOpMCHUYKOr MHTepdejca,
PasBMjeHM CYy PasJIMIUTI MOJIe/IV KOjU Y IleHTap CTaB/bajy Pas/MuuTe acleKTe OBOT Jiyjera
cucrema. Ha oBoM Mjecty 6uhe mpumkasaHu oHM MO/ KOjU CY Y /IOCAJAIlib0j MPaKCH
KopuitheHn 3a pasBoj KOpuMCHMYKOr MHTepdejca. Hacympor mpucrynmmma y Kojuma
MIDKehep IpelusHo JeduHuIe peTa/be Be3aHe 3a KOPUCHMYKYM MHTepdejc (BpcTe
rpadUIKNX KOMIIOHEHTH, BUXOB II0JIOXKA], PeIOC/Ijell U CJI.) OBY MOJIE/IN CY OCMMIIBEHN
lla Iajy OfTOBOp Ha INTame IITAa Ce Of KOPMCHUYKOr MHTepdejca odekyje, He ymasehu
IUPEKTHO Y fleTajbe KaKo he To 6utu ocrBapeno. [Schmidt06] Oarosop Ha murame Kaxo,
faje ce 3a crenyyUyUHy MMIUIEMEHTALMOHY TeXHOIOINjy U IIaTdgopMy 3a usspiueme. Ha
Taj Ha4yMH, 3aXTjeBM CUCTeMA Ce M3pakaBajy [EeK/JIapaTUBHO, a He MMIIEPAaTUBHO. Y
muteparypu  [Schlungbaum96][MBUIUseCases][Meixnerll] ce oBM Mojie/M HasuUBajy
JleK/IapaTUBHU MOJIe/N, a IIOpef MOJieIa ciydajeBa kopuinhema, o Kojuma he Buie pujeun

6utn y cnegehum nornmasspyMa, ykpaTko he 6ury onmcanm:

e Moygen 3aparka (Task model);

e Jlomencku mogen (Domain model);
o Kopucunuku mogern (User model);

e Mogen gujasora (Dialogue model);

o IIpesentanmonn mopen (Presentation model).

Mogen 3ajaraka ce MO)Ke IIOCMATpaTy Kao CKyIl ClieHapuja u3 creunduxanuje
cTyJajeBa Kopuiithema 1 BIMe ce OINCYje MHTepakiMja n3Mel)y kopucHuka u copTBepcKor
cucreMa y UMby MsBpliema ofipehenor samaTka. 3agany mory 6uTu crenmdunypany Ha
pas/MYNTIM HUBOYMMA alICTpaKiyje, I1a ce IIpuje UMIUIEMEeHTalyje 3ajali JeKOMIIOHYjY Ha
KOHKpeTHMje 3aflaTKe KOju ce MOry ayromarmsoBaTy. OmmcC jemHOr 3asaTKa Tpeba Ja

cagpxu [Storrs95]:
® jemaH IWJb,
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® CKYII aKIlMja MWIN JPYTHX 3a/jaTaKa NOTPeOHUX 3a JOCTU3AIbe ITOCTAB/bEHOT
1ba,

e HauyyuH ofjabupa u penocnujes akiyja Win 3ajlaTaka u

e objexar (Hajuemrhe jemaH WM BuUIIe HOMEHCKMX o0jekaTa) Hal KOjuUM ce

BPILN 3a/jaTaK, WM je pe3y/ITaT 3a/laTKa.

OBaj mopen ce Hajuemhe xopucty y ¢asu mpojeKToBama CUCTeMa U OOMYHO ce
IpOIIVpYje APYTUM MOJE/INMA, HIIP. ZJOMEHCKUM MOJI€/IOM YUI MOJIe/IOM JIVjajIora, KaKo 61
ce mobmia IITo JeTa/bHuja cneuM(bMHMKaqua CUCTeMa, MAKO TIOCTOjM M TPUCTYI KOju
JVPEKTHO KOPMCTM OBaj MOJEN 3a TreHepucame KOpucHMYKOr yHTepdejca [Rich09].
[IpepHOCT OBAaKBOI INPUCTYIA jecTe Yy VHTYUTMBHOCTY KOPMCHUYKOL MHTepdejca, jep
MAVPEKTHO TIpaTy CHenMUIMpaHe HaMjepe KOPUCHUKA. AKO KOPMCHUK MOXKe HpPeIU3HO
TeUHICATY 3aXTjeB, MOJIE/IOM 33/IaTKA ce Ha BeOMa KOH3MCTEHTaH Ha4MH MO>Ke V3BPIIUTH
crreruuKaIyja 3axTjeBa UM TeHEpUCAT KOPUCHMYKU MHTepdejc KOoju y MOTHYHOCTH
OfrOBapa IIOCTaB/bEHOM 3axTjeBy. MehyTuM, ako KOpMCHMK He MOKe IIPEIJ3HO Ja
fepyHNIIe 3aXTjeB ¥ HAKOH Kpeupama KOPMCHMYKOI MHTepdejca CXBaTH [ja TaKaB
nHTepdejc Huje oxroapajyhi, moTpeOHO je IOHOBO HAIPaBUTI MOJeN 3aJaTKa U beMy
oproBapajyhu kopucHu4kyu mHTep(ejc. 3HaUajaH JOMPUHOC KOpUIThemy OBOT MoOfena y
KOHTEKCTY pa3Boja KOPUCHMYKOT MHTepdejca jecTe meroBa CTaHAApAU3alyja Of CTpaHe
AMepuYKOr HallMOHA/IHOT MHCTUTYTA 3a cTaHpapausanyjy (American National Standards
Institute — ANSI) n Aconujanuje kopucHuka emekTpoHckux ypebaja (The Consumer
Electronics Association - CEA). Ilo oBoM cTaHmappy Mofen 3afiaTka ce jJeduHMIIE Kao
dopMa/IHN OIINC AKTMBHOCTY Be3aHUX 3a VI3BPLIEbe 3a/jaTKa, YK/bY4yjyhu aKTUBHOCTH Koje
U3BpIIABA YOBjeK, Ka0 M OHe Koje u3BpmiaBa MammHa. OBaj craHpgappn fedyHuIIe
ceMaHTNKy n XML HoTauujy Mopena 3afiaTKa 3a Kopuinheme eleKTPOHCKMX ypebaja.

CraHjjapy je He3aBMCaH Y OTHOCY Ha TexHojIoTuje Wi mHdppactpykrype [TaskModel].
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IloMeHCKMM MoOfie/ioM, 0 KoMe he Buille pujeun 6MTH y HapeJHUM IOIIAB/BIMA,
meuHNITY ce eHTUTeTH, WBUXoBM arpubyry, Merome u MebycobHe Bese. T'oToBO CBU
HPUCTYIN Pa3Bojy KOPMCHUYKOT MHTep(dejca Koju Cy 3aCHOBaHYU Ha MOJIe/IMMA Ce § MamOj
i Behoj Mjepu ocamajy Ha 0Baj MOZiesI, a1 Hajuelrhe ra foymyjy nHpopMaljaMa Koje
cy crienyduyHe 3a KOPUCHNYKM MHTepdejc. AKTye/THM NPUCTYIN KOju €y Y Hajehoj Mjepn
3acHOBaHU Ha oBoM Mojieny cy OpenXava [OpenXava], JMatter [JMatter], u Naked Objects

(Apache Isis) [NakedObjects].

KopucHnuku Mozie/l omucyje KapaKTepUCTMKE KpajibuX KOPUCHMKA WIM Ipyla
KpajluxX KOPUCHNKA (flepMHMCAaHNM ITPeKo yI0Ta) MHTEPAKTUBHOT cucTeMa. [71aBHa cBpxa
KOPUCHMYKOT MOJIe/Ia je la oMoryhu kpenparme KOPUCHIYKOT MHTepdejca Koju MoKe Jja ce
IpWIArOAM KOPUCHUKY Y 3aBMCHOCTM O]f IbEerOBUX KapaKTepucTuka. Pasmmkyjy ce
aIUIMKAL[IOHO-He3aBJICHe  KapakTepuctuke  (Hmp.  mpedepeHiuje,  MoryhHoctn
KOPJICHUKA...) ¥ QaIUIMKAIJIOHO-3aBMCHE KapaKTepucTuKe (HIp. L/beBe, IIO3HABame
cucrema...). OBaj MoZIesl ce He KOPUCTYM CAMOCTA/THO 33 Pa3Boj KOPUMCHUYKOT MHTepdejca,

any y HeKnM npucrynuma Kao mro je SUPPLE [Gajos10], momymyje ipyre Mopere.

MopenoM pumjasora ommucyje ce MHTepakluja 4YoBjeK-padyyHap. OBMM MojiesioM
OINCYje Ce pefoc/iujel] YHOUIeHwa YAasHuUX I0faTaka, WM3MasHUX IOflaTaka M HbUXOBO
npekianamwe. OBaj MOJieNT je IMPEKTHO OpMjeHTHCAH Ha KOPUCHUYKM MHTepdejc cucTeMa,
3a pas/MKy O MOJe/la 3afjaTaka KOju ce OfHOCK Ha MHTepaKuujy usMehy KopucHMKa n
CUCTeMa He3aBMCHO Of KopucHMYKor yHTepdejca. Mopen pujanora oppebyje koju he ce
elleMeHTH Hahy Ha KOpMCHMYKOM MHTepdejcy, o KOjUM YCIOBMMa KOPMCHMK MOXe Jia
VIM TIPUCTYIIN, Kao M TI07] KOjUM YC/TOBMMA CUCTeM U3BplaBa ofipehene onepanyje. Mopern

fiujaiora Hajyelrhe ce KOpPUCTYM Y KOMOMHAIM]U ca MOJIE/IOM 3aflaTKa.

IIpeseHTallmoHM MoOJiell ONMCyje KOMIIOHEHTe KoOje ce NPUKA3yjy KpajibeM

KOPUCHUKY, BUXOB pacmopen u Mebhycobne 3saBucHoctu. Takobe, oBuUM MofenoMm
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ycrocTaB/ba ce Besa u3MeDy eemMeHaTa JOMEHCKOT MoOfe/la M MoJena 3aflaTaka  ca
KOHKpeTHUM TpaduyKyM KOMIIOHeHTaMa (myrme, majjajyha smcre, TeKCTyalHO IOJbe...)
KOji TIpefcTaB/bajy objexTe mMHTepaknuje [Sinnig04]. Ilpesentanmonu mopern, y BehwHn
aIUIMKalija, CacToju M3 CTaTMYKOT M [JUHAMWYKOT jujera. CTraTWdky amo oOyxBara
rpaduuke KOMIIOHEHTE Kao LITO Cy JyTMaz, MEeHMju 1 IucTe BpujefHocTi U Ap. OBaj fuo je
Hajyerthe HempoMjeH/bMB y BpHjeMe M3BpIIaBamba Iporpama. IMHAMUYKUM IMjesIoM
IIPUKa3yjy ce IMOfaly KOju Cy CIelUIHN 32 AIVIMKAINjy, TAaKO 71 je 0Baj Auo Hajuemnthe
IPOMjeH/bMB Y BpHUjeMe U3BplilaBama Iporpama. lIpesenTanuja mopataka Koju cy
crennuYHM 3a AIUIMKAIMjy HUje MOBOBHO IIOZp>KaHAa Of CTpaHe ajaTa 3a uspamy
KOPUCHUYKOT MHTepdejca — onn camo ob6e36jebyjy mospmmny 3a nprame (drawing area),

JIOK Ce 3a IIpMKa3 1 oOpajy ojgaTtaka Mopa py4HO IICATH IIPOTPAMCKM KOJI.

CBu 0BM MOJie/I MOy Jla C€é KOPMCTE HE3aBIUCHO jefjaH Off APYIUX, aayu Kao LITO je
paHuje HaI/AlIeHO, CBaKM Of IbUX IIPeCTaB/ba jefjaH IIOIJ/Ie]l Ha MCTHU CUCTEM, ¥ 3ajelHO
4)He KOMIUIETHY CIelduKalnjy cucTeMa. 3aTo ce HaMehe JlormvaH 3ak/bydak jja 61 oBu
MOJie/In TI0 TpaBwIy Tpebamu fa 6yAy KoH3MCTeHTHM. Mmak, fa 6u oBa KOH3MCTEHTHOCT
6ua ocurypaHa, Meby MoziemMMa Mopajy fa IMOCToje jacHa IpaBIIa Ipec/inKaBamba Koja 61
npuje cBera omoryhwra Bampanujy crenudukanyje cucrema. Ilopen Tora, TeK HaKoOH
ycIocTap/batba jacHUX Besa Mely mopenmma, morno 6u ce omoryhnuru tpancopmanymoro
MOJIe/IOBakbe CUCTeMa Koje peropydyje MPUCTYII MOie7IoM BoheHor pasBoja (Model Driven

Development — MDD), o xome he Buiire pujeust 6MTH HaCTaBKy IIOI/IaB/ba.

AyromaTMsanuja Kpenpama KOPUCHINIKOT MHTepdejca copTBepcKnx

CUCTEMA 3aCHOBaHa HA MOoJAcnINMa

AyToMaTM3anMja KpeMpama KOPUCHMYKOr MHTepdejca cOoPTBEPCKMX CHUCTeMa
3aCHOBaHa Ha MOJie/Ma IIpefiCTaB/ba TeMy Koja je O6ula mpefiMeT MHOTMX MCTpaKyBama y

npeTxofHe ABuje fenenuje [Raneburgerl2]. PesynTaT oBuX MCTpakKuBama IPefICTAB/bajy
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alaT! 4yuja je OCHOBHA Y/IOTa CMambele BpPeMeHa M Hamopa IOTpeOHOr 3a pasBoj
KOpUCHNYKOT MHTepdejca. MebyTum, 1o cajja ce HUTHU jeaH Off OBMX ajIaTa HUje HAMETHYO
Ha TPXUIITY U OKO cebe OKymmo mupy Kpyr kopucHuka [Kennardl0]. Anammsom oBux
a/laTa MOXKe ce YTBpAUTM Ia Mely muMa IIocToje 3HadajHe pas/mke. OBe pasymke cy
IPUCYTHEe KAaKO y CaMNUM IIOJIa3HMM OCHOBaMa Tj. YIa3HUM cllenydukalyjaMa 1ma cse 10
pas/mKa y HauMHYy peajnsaljuje reHepucama KopucHuYKor murepgejca. Illto ce Timde
HaulHa peay3alije ayTOMAaTCKOT TeHepucamba KOPUCHNYKOT MHTepdejca, MojeTHN a/TaTH
06e36jelyyjy muHaMMUYKO TeHepucame KOPUCHMYKOT WHTepdejca TOKOM U3BpIIEHA
alUmMKalyje, JOK Jpyrn mnpensubajy reHepycame IIPOIPaMCKOr KOJa KOPUCHIYKOT
nnrepdejca. Takohe, mojemyHm amatm omoryhaBajy usMjeHe Haj TeHepUCaHNUM
KOPUICHWYKNMM MHTepdejcoM, Kao ¥ HeKe JofiaTHe (YHKIVIOHAIHOCTM Kao INTO Cy
(rIekcUOMITHOCT Y HaUMHY IpUKa3a KOMIIOHEHTH, N300py KOMIIOHeHTH Koje he ce mahu Ha
KOPUCHUYKOM UHTepdejcy, usbopy msmebhy xopucHudkor mHTepdejca 3a eCKTOI 1 web
aImmMKanyje, n36op usMehy pasnmMunNTUX IMW/BHUX apXUTEKTYpPa, JOK je KOJ APYIMX UNTAB

nHTepdejc jenHoobpasan u MOTHYHO AedHICAH CAMMUM aTaTOM.

Mebytum, HefrocTaly caMux anata ce Hajuelthe Besyjy sa ynasHy cnenuukanujy —
crienyuKanyjy yIasHuX IapaMeTapa Ha OCHOBY KOje Cce BpIINM ayTOMAaTCKO IeHeplcame
KOpucHMYKOr uHTepdejca. Oba crmenmduxanyja IpeacTaB/ba MOAENT YUjOM  Ce
TparchopMaljoM reHepulle KopyucHaku nHrepdejc. Kao momasue ocHose y nocrojehnum
amatuMa Mory ce Hahu pasmuumtu Mofienmu Mehy kojuMa cy HajsacTyIUbeHMjU: MOJen
samatka (Task model), nomencku mopen (Domain model), kopucanaku mopen (User model),
Mmopen pamjasora (Dialogue model) u mnpesentamyonun wmopen (Presentation model)
[Schlungbaum96]. OcuoBHM mpo6IEM IIpecTaB/ba CI0XKEHOCT OBUX MOJe/Ia U HOTalja
Koje cy Teiuike 3a yduewe ¥ kopumheme [Myers95] [Szekely96]. Kako 6u oBe moperne
IpUO/VDKIIN IIVpeM KPYTy KOPUCHMKA, IIOjeIMHI ayTOPY CY Kao y/Ia3Hy crenudyuKanmjy

3a cBoje amare Kopuctwm Beh mpuxsahene UML aujarpame, amyu HM OBM ajaTM HUCY
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CTeK/IM MMPY nomynapHocT. Pasmor Tome jecre unmmennna ga UML pgujarpamm m CASE
armaty 3acHoBaHu Ha UML-y, momyT Rational Rose [Quarani98] amara, He y3umajy y o63up
eKCIUIMIUTHO CIennpUKalujy KOPUCHUIKOT MHTepdejca, OMHOCHO He IpenBubajy mMopen
KOjuM O ce OMPeKTHO clennuiupao oBaj acmekT coPTBEPCKOr cucTeMa. 360r Tora je
IpaB/beme crenmdukalyje oBMM aTaTUMa BeoMa CI0KeHO U HeKoMivleTHO [DaSilva00].
Ilopen Tora, jemaH oj ayTopa HAaBOAM joIl TpM K/by4Ha IIpofjeMa 3a Koje ajaTu 3a
ayTOMAaTCKO TeHepycambe KOPMCHMYKOT MHTepdejca joll yBMjeK HMUCY [jaayu IPUXBaT/bUBO

pjemieme: [DaSilva00/1]

e TelKo je JoKasaT¥ KOPUCHMIIMMA Jia YJIa3Ha cneuM(bMKaqua Ha
oAroBapajyhu HaumMH OMNCyje pelleBaHTHe elleMeHTe IOTpeOHe 3a
TeHepyCalbe N3BPIINBOT KOPUCHUYIKOT NHTepdejca.

e Ilpobmem  MHTepoOmepaOWIHOCTM  TEHEPUCAHOT  KOPUCHIYKOT
nHTepdejca ca ocTa/mM [[yIjeI0BUMA aIUIKallyje.

e Ilpobnem pedunmcama ckyma Mofesa kojum he ce ommcarn
KOPUICHIYKM MHTepdejc. 3anpaBo, He IOCTOj!I KOHCEH3YC OKO TOora

KOje acIleKTe KOpUCHIYKOL MHTep(ejca Tpeba MOfe/I0BaTIL.

ITopen OBMX HeHOCTaTaka, ayropy HaBOJE U HEeNOBOBHO IIocBehuBame IIaXibe
TaKO3BaHMM ,lIaTepHIMa KOpMCHIYKOT nHTepdejca’ [Molina02], koju he y oBom pany, y
HEIITO M3MUjeleHOM 3Hauery, OUTH 03HAUeHN Kao MIA0/IOHM KOPUCHUYKOT MHTepdejca, o

qeMy he 6utu BuIEe p]/[jeql/[ Y Hap€AHUM ITOTJIaB/bMIMa.

[IITo ce TMYe HemOCTAaTaKa reHEepUCAHOT KOPUCHMYKOT MHTepdejca, kao Hajuenrhn

HEAOCTaTaK Yy JIMTEpATypu C€ O3HadaBa jeI[HOO6pa3HOCT KOpUCHUYKOT I/IHTep(bejca

* Ba)XHO je HALIOMEHYTH [ja Ce TePMUH "IaTepH" Y KOHTEKCTY KOPUCHUIKOT MHTepdejca He OXHOCK Ha
codptBepcke matepHe [GOF], Beh Ha yoOuuajeHe, ImabmoHCKe AujesioBe KOPUCHUYKOT MHTepdejca Koju ce

4eCTOo M Ha C/IMYaH Ha4MH IIOHAB/bajy Y PasIMuUTUM COPTBEPCKUM CUCTEMUMA.
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[Kennard11]. OBa kapakTepucTiKa ce yjeHO cMaTpa MOKe/bHOM Yy CMUCITY Ja PasINauTH
IMjesIoBY KOPUCHMYKOT MHTepdejca jemHe ammkanmje Tpeba ma Oygy LMITO CIMYHUjU IO
HA4yMHY pacnopehuBama, BpCTH KOMIOHEHTH M CJI. KAKO OM Kpajibyl KOPUCHUK MOTA0 JIa ce
HaBNKHe Ha ofpehenn nsrien u ocjehaj (look and feel) Tj. 3ajemHMYKe KapaKTepUCTUKe Koje
OIUIMKYjy CBe IMje/ioBe KOPMCHMYKOT MHTepdejca ammkanyje. OBO ce OJHOCK Ha BPCTY
KOMIIOHEHTY, IbIXOBY Be/IMUNHY, pacroper n cl1. MehyTnM, kajja ce pagy o reHepycaHOM
KOPMCHIYKOM MHTep(dejcy, KOPUCHMK TeHepaTopa 4YecTO He MO)Ke Ja yTHde Ha OBe
3ajeHMYKe KapaKTepucTuke, Beh cy oHe 06MYHO fleuHMCaHe caMMM a/IaTOM. YKOMUKO ce
reHepyuule IIPOTPAaMCKM KOJ, Tajia Ce jeJMHO M3MjeHaMa HaJl T€HEPUCAHNM KOJIOM MOXKe
YTHLIATH Ha M3I/Ie] MHTepdejca I Ha Taj HAYMH HAIPpaBUTHU Xe/beHe usMjeHe. OBaj 3ajjaTak
HIje HJ MajIo JIAK, jep je 4eCTO CTPYKTypa reHepyuCcaHor IIPOrpaMCKOr KOJla C/IOXKEHa I1a je
HOTpeOHO YI0KUTHU 3HaYajaH HATIOp KAKo 01 ce pasyMmo mocrojehy kof mpuje Hero mTo ce
nmoyHe MujemaTy. OBMM Ce 3HATHO NPOAy’KaBa KpUBa y4era, I1a Ce JIOBOAM Y INUTame
OMpPaBHAHOCT Kopuinhema amata. AKO ce paiyM O TaTy KOjU MPWINKOM M3BpIIema
uHTepIpeTHpa Mogmen ¥ ¢opmupa KopucHuuky uHTepdejc (runtime user interface
generation) Tajja ocraje roroBo Hemoryhe usBpmmTy 6110 KakBe M3MjeHe, YKOIMKO caM
Mogienl He npepBuba meTapHy crenudukamyjy 6am OBUX KapaKTePUCTHMKA KOPMCHIYKOT

uHTepdejca.

Hpyrn HepgocraTak OfHOCH C€ Ha 3aBUCHOCT OCTA/IMX JMje/IoBa all/MKaLyje off
TeHEePUCAHOT KOPUCHMYKOT MHTepdejca. I'eHepucanm KOpUCHUMYKM MHTepdejc 3axTujeBa
ompeheHy ,,T03aIMHCKY" apXUTEKTYpPY, I1a Ce TMMe, y 3aBICHOCTH Off HAUJMHA IIPOjeKTOBaha,
y Behoj mmm Mamoj mjepu mosehasa melysaBucHocT usmely oBux gujenosa ammkanuje.
OBa 3aBUCHOCT CBAKaKO IIOCTOjI ¥ IIPY JMPEKTHO] MMIIEMEHTALMjy MHTepdejca, amu Tajia
Hajuyerthe mocroju mopypapamwe usMelhy IoruKe IpojeKTOBama OBa fBa JMjesla CUCTEMA,
IITO HUje C/y4aj Kof kopumrhema ajaTa 3a reHepycame KOPUCHUYKOr NHTepdejca. 3aTo je

HOTpe6HO VIOKUTU HAIIOp KakKo 01 ce oBe pa3/iMKe IIpeBasuiIe, IITO C& Y CHY‘Ian
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TeHepycama KOJa KOpMCHMYKOr MHTepdejca Moxe moctuhu kopuirhemem codrBepckux
nmatepHa. MehyTum, ako ce pasu 0 ajaTuMa Koju IPWIMKOM M3BpIIeHa MHTePIPEeTUPajy
MofienT ¥ popMIpajy KOpUCHIYKN MHTep(ejc, Tafia je OBy 3aBUCHOCT jako Temko usbjehu,
HapOYMTO aKO /1T eKCIVIMLINTHO IpeBuha 4iTaBy 03aINHCKY apXUTEKTYPY alUIMKaL1je.
Tunmmyan npumjep oBakBor amata je Naked Objects (Apache Isis) [NakedObjects] xoju

3aXTHjeBa IMocebaH HAYMH MMIUVIEMEHTalVje TOMEeHCKMX objeKkaTa cucTeMa.

Mogenom Bohenn pasBoj (Model Driven Development - MDD)

Mogenom Bobhenu passoj (Model Driven Development - MDD) noppasymujesa
PasBoj cOPTBepcKMX cucTeMa KopuithemeM Bullle pasmnmunTux, MehycobHo mosesanux,
Mofieia Kpo3 cBe ¢ase XMBOTHOT IMKayca. OBaj MPUCTYN KOPUCTYM MOfiesle 3a TpUKas3
pasMYNTUX acleKaTa CUCTeMa Ha pas/IMuUTUM HUBOMMA alCTpakuuje, M mpensuba
HmpeuusHa mpaBuwia TpaHcopmanuje usMmehy Mozena Ha pasIMYNTUM  HUBOUMA
aIncTpakLyje — Off ANCTPAKTHUX U IUIATHOPMCKI He3aBUCHUX MOJIe/a, IIPEKO KOHKPETHM)IX
Mofiefia JI0 TIPOTPAMCKOT KOJia 3a KOHKPEeTHY MMIUIEMEHTAI[MOHYy TexHosmorujy. Mako ce
IPUCTYyI MOXe TpuMjemyBaTu 6e3 ymoTpebe amaTa 3a ayTOMaTcKy TpaHcdopmanmjy
Mofiena, jacHe dopmanHe Bese u3Mely pasmuunmTUX Mopmena M meduHMCaHA IIpaBMIA
Tparchopmaiuje omoryhasajy na ce mporiec pa3Boja ayromMaTnsyje. 3aTo ce, Kao IpefyciIoB
3a MogenioM BobheHn pasBoj codprBepa, Koju he 6Ty ayromaTn3osas, jaB/pa ce moTpebda 3a
onurte mpuxBaheHNMM CTaHZApAMMA Yy Kpeupamy MOfela, Kao U aJaTuMa Koju he 6mru

3aCHOBaHM Ha OBUM cTaHzapanma. [Selic03]

Mebynaponuu konsopuujym Object management Group — OMG je 2001. rogune

npepcrasuo Model Driven Architecture — MDA koja je mocrama cTaHmapf 3a MOJe/IOM
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BoheHM pasBoj codTBepa Koju Ao Tajja HMje OmMoO cTaHAapausoBaH. Takobe, OMG je
meduHMCA0 U CTAaHZAPT, 3a MeTa-MofenoBamwe Meta-Object Facility - MOF, koju omoryhasa
Kpenpame  COICTBeHMX MeTa-Mmopena. Kopumhewmem  MOF-a, omoryheno je
crenuipame COICTBEHNX THUIIOBA €HTUTeTa U JlepuHucame Beda u3Mehy muX Ha
CTaHJapAaH HauyH. JJaHac IIOCTOju BuUIlle MMIUIEMeHTalyja cremydukanuja gedpuumncannx
on crpaHe OMG-a, a jemHa op HajsHavajHUjux je Eclipse Modeling Framework — EMF
[EclipseMF] ogrocno Graphical Modeling Framework — GMF [EclipseGMP] passujene ox
crpane Eclipse Foundation - EF [EclipseFoundation]. ITapagurma mogmenom BobeHnor

pasBoja moppasymMmjena feuHICaAbe MOJIeNa KPO3 YeTVPY HIBOA aTlCTpaKIINje:

e M3 HUBO ancCTpaKuMje — MOAPa3yMIjeBa MeTa MeTa-MOJ e/l KOju ce KOPUCTHI
3a crenndUKANjy COICTBEHOT MeTa-Mofienma. OBUM Mopemn AeduHUITy
KOHIIETITe Ha HajBMINEM HUBOY ancrpakuuje. CBM KOHLENTH KOjU ce
110jaB/byjy Ha HIDKMM HMBOMMA 3aIIPaBO IIPeJCTaB/bajy MHCTaHIle KOHIellaTa
KOju Cy nedMHNHMCaHU Ha OBOM HMBOY. IIpumjepu 3a xopumheme Mmera
MeTa-MOJe/Ia Cy IpaBbee MeTa-Mofiena 3a UML pujarpam Knaca, Mopen
006jeKxTu — Bese, MoJiefIa C/Ty4dajeBa Kopullthemwa, ujarpaMma TOKOBa MojlaTaka
u cn. OBu Mofemu ce 30By M3 Mopmenu M KapakTepulle MX IUTaTGopMcKa
HE3aBMCHOCT. AKO ce IIOCMaTpa IIPMMjeHa OBOI HMBOA alCTpaKuuje Ha
IpUMjepy IIpoLeca IeHepucama JaBa KIaca, jeJHM KOHIIENT KOora je
noTpebHO JeduHICaTH Ha OBOM HIMBOY je KOHIENT KyIace.

e M2 HUBO ancTpakuMje — MOAPasyMujeBa MeTa-MOJe/e KOji ce KOpUCTe 3a
cmeundukanyujy Momema. Kako cy oBM MeTa-Mogmenmu AeduHMCAHK
KOHI[eNITMMa Ha M3 HUBOY, KOHIIENITH Y MofemuMa Ha M2 HuBoy he 6utn
MHCTaHIle KOoHIenmaTa ca M3 mnuBoa. OBM MojeM ce KOpUCTe 3a
neduHICame cucTeMcKe IaTdopMme. AKO ce IOCMaTpa IIPMMjeHa OBOT

HIBOA allCTpaKliMje Ha IpUMjepy IIpolieca reHepucama JaBa Kiaca, 1 y3Mme y
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063up mperxopHO meduHUcaHM M3 MOfes, KOHLENTH Koje je mOoTpeOHO
neduHmcatn Ha M2 HUBOY cy JaBa K1aca, arpubyT u Besa. CBU IOMEHYTU
KOHIIETITH TIPeNCTaB/bajy MHCTAHI[y KOHIIeNTa KIace Koju je medMHMCAH Ha
M3 nusoy.

e Ml HuUBO amIcTpakuuje - IMOApasyMujeBa MojJe/ie KOju IPeNCcTaBbajy
aIlCTPAaKTHY IPeICTaBy CUCTeMa Koju ce pasBuja. Hip. To Moxe 6uty Mopern
HEKOT' KOHKPETHOT IIOCJIOBHOT cucTeMa. Mogziesin Ha OBOM HUBOY Cy T3B. M1
MOJIe/In KOju ¢y ciielnuIMpaHy 3a HeKy off IIaThopMu Koje Cy KperpaHe
Ha BUIIEM HMBOY allcTpakiuje. AKO ce IocMaTpa IpUMjeHa OBOT HMBOA
alicTpaKlje Ha IIpMMjepy IIpolieca FeHepcamba JaBa Kiaca, 1 y3My y 0631p
npeTxogHo jgeduHucann M3 u M2 Mmogmenm, KOHLENTH Koje je IOTpeOHO
nedpuHMcaty Ha M1 HUBOY Cy >Ke/beHe KOHKpPEeTHe Kjlace CHUCTeMa KOju ce
Mojienyje, ca KOHKpeTHUM aTpubyruma m Mebhyco6HMM Besama Koje Kiace
ycrmocTasmpajy. Kao npumjep Ha M2 HUBOY Mory ce feuHMCAT KOHIIENITH
PauyH, ca atpmbyruma mmdpa u Hasus, CTaBKa padyHa ca KOHIENTUMA
pesHn 6poj, HasMB IIPOM3BOJA, KOJAMYMHA M IIMjeHa, Kao 1 Be3a m3Meby
KoHuernarta Payym mn CraBka padyna. CBu IIOMEHYTM KOHIENTH
IIpeJiCTaB/bajy MHCTaHIle KOHIleaTa geyHICaHNX Ha M2 HUBOY.

e MO HMBO amnCTpakumje - IIOAPasyMMjeBa MOJE/N CUCTEMA KOju je y
IpopyKumju, T38. MO Mofienm Koju IpefcTaBbajy 06jekTe peaTHoT cucTeMa
KOjU Cy cllelMpMLMpaH Ha BUIIEeM HUBOY alcTpakiyuje. AKO ce ITocMaTpa
IIpUMjeHy OBOT HMBOA allCTpaKlije Ha IpUMjepy IIpolieca reHepucama Japa
K/Iaca, ¥ y3My y o63up nperxopHo pedpuHmcann M3, M2 n M1 mogennu,
KOHLIENITH Koje je morpebHO pnedmHucat Ha MO HUBOy 3ampaBo Cy
KOHLleNT! pepuHucany Ha M1 HMBOY IpefcTaB/beHU JaBa J3BOPHUM

KOZIOM.
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AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
JokTOpCKM paj,

3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

Ha cmin xoja cmmjepn (Crmka 4) mpukasyje ce KOHI[@UTYalTHU ofHOC m3Meby
pasmmanTuX ¢asa y mpoliecy paspoja copTBEPCKOT CUCTeMa, Kpo3 TpaHchopMaIyjy foMeHa

npo0sieMa, y JIOMeH pjelliera, IpU 4YeMy ce y cBakoj (asm Kopucre oparopapajyhm

KOHKPE€THU MOJEIN.

Domain rrranment
Problem Sabving
Problem . - Solution
! Conceplualizaion | Speciicalion | Reglization .
Requrements Implementation
" Galhering - . A P P
i ! Y Vs W
.| Requirements Anahysis Dresign Implementaion |
eS| Model Model Model Model | ®PESES

Cmuka 4: Ognoc nsmeby pasmmuntux ¢pasa y npoiecy pa3soja copTBEpCKOT CUCTEMA, KPO3
TpaHcdopMaLujy moMeHa podnema y gomeH pjeurersa [Alhir03]

MDA gpedunume tpu BpcTe ofHOCHO Tuma mopena Computation Independent
Model - CIM, Platform Independent Model - PIM u Platform Specific Model - PSM, xojuma

ce MOKe fiofilaTy U 4eTBpTU Implementation Specific Model - ISM, xoju ako ce roBOpu 0o

IIpoleCcy reHepycamba M3BOPHOr KOJa 3aIpaBO IIPeJiCTaB/ba KOHKPETHU U3BOPHU KOJ Y

ofabpaHOj MMIUIEMEHTAIVIOHO] TEXHOJIOTHjIL.

Computation Independent Model - CIM mopen cucrema (13 padyHapcKy He3aBUCHE

IIepCIIeKTVBE) OINICYje JOMEH M 3aXTjeBe CucTeMa. AKO ce OCMaTpa pasBoj COPTBEPCKOT
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CUCTEMA KOjI/[ Tpe6a Aa IIPY>XN IIOAPHIKY IIponecuMa HEKOT IMOCTOBHOT CUCTEMaA, Taga he

CIM MOZeIN MpUKa3nBaT! KOHLIETITE IIOCJIOBHOT CUCTEMA U Ib€TOBOT OKPYXK€Iba.

Platform Independent Model - PIM mogen cucrema (13 maaropMcKu He3aBUCHE
IepCIIeKTUBE) OIUCYje CUCTeM He3aBMCHO Off KOHKpeTHe IvtaTdopme. AKO ce mocMaTpa
Pa3Boj coTBEPCKOT cUcTeMa Koju Tpeba fa MPY>KM MOAPLIKY ITPoIiecyMa HeKOT TOC/IOBHOT
cucreMa, Taga he PIM Mozmenu npukasuBaTi KOHLeITe cOPTBEPCKOr cucTeMa KOju ce MOTY
OJJHOCUTH HA CTPYKTYpy WM IIOHAIIalbhe CUCTEeMa KOjU ce MOJieslyje, a/lil Ha Taj HauMH Ja cy
WwIaTHOpMCKM He3aBUCHM, Tj. #a omoryhe sia 6yay peanmmsoBanu KopuithemeM pasmmanTiX

WIaTHOPMIL.

Platform Specific Model - PSM wmogmen cucrema (13 1wiaTOpMcKM 3aBMCHe
HepCIIeKTUBE) OIUCYje CUCTeM He3aBMCHO Off KOHKpeTHe IriaTdopme. AKo ce mocMaTpa
Pa3Boj coTBEPCKOT cUCTeMa Koju Tpeba fa MPY>KM TMOAPLIKY ITPoIiecMa HeKOT TOCIOBHOT
cucreMa, Taga he PSM Mozenu npukasuBaTyi KOHIeNTe COPTBEPCKOT CCTeMa KOji ce MOTy
OJHOCUTI HA CTPYKTYpy WIM IIOHAIIalbe CUCTeMa KOjU Ce MOJe/lyje, a/lil Ha Taj HauMH Ja

y3uMajy y 063up ocobune ofabpaHe mwiatdopme.

Cimxka (Cmmka 5) wiycrpyje npouec pa3Boja coprBepa npukasad Ha omny (Cinka
4) IocMaTpaH KpO3 OJHOC pas/IMYNTHX IIOTJIe[ja HA CUCTeM, M3 Pa3/IMINTIX IIepCIIeKTIBa, Y

KoHTekcTy MDA n gedunncannx spcra mogena (CIM, PIM, PSM u ISM).
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Cmuka 5: OFHOC pasIMYNTHX MOT/IENA HA CUCTEM, 3 PA3TNYUTUX MEPCIEKTUBA, Y KOHTEKCTY
MDA u nedpunucanux spcra mogena (CIM, PIM, PSM u ISM) [Alhir03]

Kopumthewem pasmMuuTux HMBOA ancTpakiyje U MOJielTa ca  IIPelU3HO
neduHNCAHNUM OJTOBOpHOCTUMA (mpuHIMnoM Separation of Concernes) omoryhasa ce
jemHOCTaBHMja M jacHuja coenudukanuja cucrema. Mehytum, nocpenyima OBaKBOT
IpUcCTyna IofpasyMmujeBa Kopuirheme Be/Kor Opoja Mopjena, IITO MOXKE HOBECTH IO
HeKOH3McTeHTHOCTH [Wagner03]. Mopemom Bobhenu passoj Tpeba ma omoryhm pasBoj
copTBepa KopuithemeM MojesIa Koju, Y Kpajiboj MMHUju, Tpeba /ia IpeJicTaBe 3aMjeHy 3a
mporpaMcku Koj. IIporpaMmckm Kkoj HMje HUINTA JPYro IO OIEpaTMBHU MOJeEN KOju

yK/bydyje cBe IIOTpebHe feTa/be oBe3aHe ca IIaTGopMoM 3a u3BpLIee [Barbierl3].

JemaH off TPeHYTHO HajsHAYajHMjUX IIpoOjeKaTa KOju je Be3aH 3a MOJIEJIOM BoheHM
pasBoj kopucHu4kor nunrepdejca je UsiXML (USer Interface eXtensible Mark-up Language)
npojekar. [UsiXML] UsiXML je mnpuje cBera jeauk 3a OINC pasININTUX BPCTa

KOpUCHIYKOT uHTepdejca (TekcTyanHe, rpaduuke, nHTepdejca 3acHOBaHe Ha 3BYKY M CIL.).
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Hamujemen je kako copTBep MHXKEHEPUMA, TAKO U KPajlbIM KOPUCHUIIMMA jep, 300T fobpe
HOAPKAHOCTM ajlaTMMa 33 Kpeupame crHenudukanmje, He 3axXTHjeBa II03HABambe
nporpamepckux BjemrtuHa. UsiXML je pexkmapaTMBHM je3MK KOjU OIICYje KakaB je
KOPYICHIYKM MHTepdejc, WM KakaB Tpeba fja Oyme, HE3aBUCHO Off HETOBUX (PUBNIKUX

Kapakrepuctuka [UsiXML/1].

UsiXML npepnBuba ommc T3B. KOHKpeTHOT KopucHIYKOT uHTepdejca (Concrete User
Interface — CUI) koju je He3aBUCaH Off KOHKpeTHe MMIUIEMEHTAIVIOHe TexHoyoruje. OBaj
OIJIC IIpefiCTaB/ba KOHKPETH3ALMjy T3B. allCTPAKTHOI KOpUCHMYKOT nmHTepdejca (Abstract
User Interface — AUI) 3a oppeheny Bpcry nnrtepdejca, u fedunuiue pacroper rpadpirakmx
KOMIIOHEHaTa JI HaBUTAlMjy KpO3 pasMumTe eleMeHTe KOPMCHUYKOI MHTepdejca.
KonkperHn KopucHuuky uHTepdejc ce KOHKpeTusyje (UHAIHUM KOPUCHUYKIM
untepdejcom (Final User Interface — FUI). lloMeHyTM HUBOM aICTpakiuje — (UHATHA
KOPUCHUYKM MHTepdejc, KOHKPETHN KOPUCHUYKM MHTepdejc, alcTpakTHU KOPUCHUYKA
uHTepdejc u Takobe Mofen 3ajjaTaka M KOHLENTYaIM MOJes, MpeficTaB/bajy CTPYKTYPY

UsiXML mpojekTa Koja je mpeysera u3 mnpojexra Cameleon [Cameleon].

Baxxno je wmarmacutum pa UsiXML 1pojekaT y ¢okycy mnma JjeduHucame
crenyukanyje KOPUCHMYKOr MHTepdejca HA PpasMyMTUM HUBOMMA aICTpaKIyje.
[IpencraBspa IOKyIIAj Ipyle MCTpakuBada ma ce gepunume cranpapy [UsiXML/2] npuje
CBeTa y crennduKaluju KOpUCHMIKOT MHTepdejca, oK je pa3Boj almaTa Koju 61 Ha OCHOBY
OBe crenMdukalyje reHepyucaay KOpUCHNYKM MHTepdejc 6uo y ApyroM IvraHy. Mmak,
IpUXBaTakbe OBAKBOT CTaHZapAa y coPTBEpCKOj MHAYCTPUjU 3HAUMO 61 OTPOMaH MCKOPaK
¥ IIOJIPIIKA pa3Bojy a/laTa 3a ayTOMATCKO IeHepycarbe KOPUCHIMYKOT uTepdejca 3aCHOBaHUX

Ha IIPMHIMIINMA MOJIeJIOM BoheHor pasBoja.
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3. llocTojehun npucTynu y vHXKewbepUHTY COPTBEPCKHUX 3aXTjeBa

O 3Havajy codTBepcKuMX 3axTjeBa Yy pasBojy codTBepa Haj6obe TOBOpE
JICTpaKIBama Koja MOKasyjy fia ce MOoMIOBMHA (PAaKTOpa KOjU YTUUY Ha ycIIjeX coPTBEPCKOT
IIpojeKkTa Besyje ympaBo 3a codreepcke 3axTjeBe [Johnson00]. 3ato he y HacraBKy OuTH
IIpe[iCTaB/beHN K/bYYHU KOHLENTM BE3aHM 3a IIpollec NPUKYIUbalba U crenydukaryje

coTBEPCKIX 3axTjeBa.

Tepmun 3axmjesu (requirements) y copTBepCKOM WMHXXEHEPCTBY YeCTO ce He
KOPVICTY KOH3MCTEHTHO, Beh ce MHTepIpeTypa pasjn4muTo y 3aBMCHOCTH OF KOHTEKCTa y
KojeM ce KopucTu. Tako y ymreparypu ce, n3Mmehy ocrajmx, Hajase u3pasyu copTBEpCKH
3axTjeBn (software requirements), KOpUCHUYKY 3axTjeBu (user requirements), CUCTEMCKI
3axTjeBu (system requirements), MH)XXelepMHI 3axTjeBa (requirements engineering) u
crrerudukanyja copTBepcKux 3axTjeBa (software requirements specification — SRS). Pagn

IIPeIM3HOCTY, Y HacTaBKy he 6Ty fedyHcaH CBaKy Of] OBUX M3pasa.

o Codrepckn 3axtjeBm (software requirements) — IIPeNCTaB/bajy OIIAC
noTpeba KOpMCHMKa cucTeMa 3a ofpehenum dyHkumonanHocTvMa Koje
cucreM Tpeba a IPYXM, Kao ¥ OIMC OTpaHNYera Koja MOpajy Ourtu
3a[J0BO/beHA IIPWIMKOM (PYHKLMOHMCaba cucreMa. [Ipy ToMe KOPYCHMK He
MOpa yBMjeK OWMTM U Kpajiyl KOPUCHMK cucrema, Beh To Moxxe OuTH
Hapy4uial cucrema, koju Hehe mupexrno kopucruru cucrem. Ilpernopyka je
la ce, Kaj rof je Moryhe, codTBepckyu 3axTjeBU Y3UMajy Of KpajlyX

KOPMCHMKA, jep Hajuemthe ympaBo oHM Haj6o/be IO3HAjy HOMEH IIOCTOBHOT
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npo6sieMa 3a Koju ce cucreM mnpaBu. CodTBepcKu 3axTjeBU ce MOTY
ONNMCUBATK HA pas3/IMIUTIM HMBOMMA allcTpakuuje [Savicl2], ma ce mo ToM
KPUTEPUjyMy MOIY PpasIMKOBATU KOPUCHUYKMU 3aXTjeBU U CUCTEMCKIU
saxTjeBu. CoQTBepCcKM 3aXTjeB MOpPajy Caip>KaTM [OBO/bAaH HUBO
IIeTa/bHOCTU KakKo O MHXemwepuMa KOju pasBujajy cucreM ob6e3Omjemym
cBe MHQpOpMalKje Koje cy moTpeGHe 3a ja/by pas3Boj.

o KopucnHumuku 3axrjeBm (user requirements) — IpeCcTaB/bajy omuc moTpeba
KOPMCHMKA 3a (YHKIVOHAIHOCTMMA Koje cucTeM Tpeba ma Ipyxi,
Hajyerthe McKasaH MPUPOJHNUM je3sMKOM Yy HeOpMaTHOM OOMNKY, Kao U
OMNC OrpaHMYe’a KoOja MOpajy OUTM  3a[J0OBO/bEHA  IIPMIMKOM
dyHKIMOHNCaba cucremMa. [lakie, KOPUCHMYKI 3aXTjeBM Ce MOTY CMaTpaTi
OINCOM CO(PTBEPCKMX 3axTjeBa Ha BUIIEM HMBOY aICTpakuyje.
KopucHnYKuM 3axTjeBMMa OINICYje Ce T3B. CIIO/bHO IIOHALIAIbE CUCTEMA, Tj.
He ylasu ce y feTa/be O TOMe KAaKO CUCTeM Tpeba fHa M3BPIIM TpaskeHy
dyuxumonanHoct. Takobe, oBM 3axTjeBu He Tpeba fa caipyke CTpydHe
uspase u3 obymactu codTBEPCKOT WUHXKemwepcTBa, Beh Tpeba ma ce
KOHL[EHTPUIIY Ha IIOC/IOBHMU ITPO6/IeM 3a KOji Ce pasBHja CICTEM U OOMYHO
cy hopMMpaHy U3 NepCreKTIBe KOPUCHIKA CUCTeMa.

o Cucremckn 3axtjeBu (system requirements) — IpefCTaB/bajy JieTa/baH OIMC
CKyma (YHKLNOHATHOCTY U OTpaHIYerba Koje cucTeM Tpeba Ia 3aJoBObY, U
Hajyemthe cy paspaja KOpMCHMYKMX 3axTjeBa, Tj. Ha JieTA/bHMjU HaduMH
OINCYjy KaKO KOPMCHUYKM 3axTjeBu Tpeba fa Oymy peamsoBaHM Y
codpTBepckoM cuctemy. Ilpu ToMe, HU OBU 3aXTjeBM He 61 Tpebasio Ha yrase
y [HeTajbe Be3aHe 3a IIPOjeKTOBambe caMe CTPYKType U IIOHAllama
codrBepckor cucrema, Beh Tpeba meTabHMje [a ONMNUIIY IIOCTIOBHU IIPO6/IeM

3a KOji ce cucreM IpojekTyje. MebhyTum, y mpaxcu je TeIIKO pas3gBOjUTH
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cnenuduKayjy mpobreMa Off Ipeyiora pjelllerma, Ma ce YecTO Y OMNICY
CUCTeMCKNX 3axTjeBa Mory Hahum u pamjestoBu Koju 3amase y cdepy
IPOjeKTOBama COPTBEpCcKOT cucreMa. CUCTeMCKY 3aXTjeBU ce, TOpeN OIca
IPUPOLHNM je3VKOM, IIpefiCTaB/bajy M y HeKoM QOpMasHOM OOIMKY
(CTPYKTypupaH IpPUPOAHN je3MK, CIELVjaJHU je3VL} 3a OICUBAIbe,
rpaduuke HOTalMje, MaTeMaTHuKe crenu¢ukanmje) [Sommerville06].

e Crnemudukanmja codrBepckux 3saxtjeBa (Software  Requirements
Specification - SRS) - HOKyMeHT KOjM Cafip)kKM OIMNC CBUX CO(PTBEPCKMX
3aXTjeBa U MpeJCTaB/ba 3BaHUYHY M3jaBy O TOMe IITA WIAHOBYM PasBOjHOT
TMMa Tpeba fla MMIUIeMeHTHpajy. OBaj JOKyMeHT Tpeba [a YKbYydM U
KOPVICHIYKE ¥ CHCTeMCKe 3axTjeBe. Y HEKUM C/IydajeBlMa, KOPUMCHUYKY 1
CUCTeMCKM 3axXTjeBU ce 3ajeflHO IIpeACcTaB/bajy, JHOK ce Hajyemhe
KOPYICHWYKM 3aXTjeBU IIPMKa3yjy Ha IIOYETKY Kao HeKa BPCTa YBOJA, JOK ce
CUCTEMCKM 3aXTjeBU YBOJle HAKHA[IHO KAao paspajia KOPMCHUYKNUX 3aXTjeBa.
OBaj moKkyMeHT Tpeba na Oyfe IITO IjeIOBUTHjU KaKo 61 61O Off KOpUCTU
cBUMa Koju Ta Kopucre. Ilopes KpajisMX KOPUCHUKA CUCTeMa, U
aHa/mTI4apa (Koju Hajuemhe cacraB/bajy OBaj JOKYMEHT), 3alIHTEpeCOBaHe
CTpaHe 4YyHe ¥ Hapy4moLM CUCTeMa, MEHAlIMeHT Koju Tpeba ma yrpasjpa
COPTBEPCKUM IIPOjEeKTOM, VIHXKEHep) CHCTeMa Koju Tpeba [a pas3Bujajy
CUCTeM, UHKelmept Koju Tpeba /la TeCTUPaAjy CUCTeM, MHXKemepn Koju Tpeda
Jla Ofp>KaBajy cucTeM UTA. [laHac MOCTOj MHOTO Pas/IMYUTHX 1IaGIOHA KOju
meUHNITY CBe [iMje/ioBe KOje OBaj JIOKYMEHT TpeOa Jia CafipXKW. JeflaH off
mabnoHa pedunncan je xao cranmapn IEEE/ANSI 830-1998 [IEEE98].
[lTabrone m cranpapme 3a crenmdukanujy coPpTBepcKux 3axrjeBa Tpeda
CXBAaTUTM BJIIE KaO INPEHOPYKY ¥ BOAWY KpO3 CIeIpUKaLNjy 3axTjesa,

Hero Kao MpaBWIo, jep nHpopMalmje Koje Tpeba Jla CafpKu 0Baj JOKYMEHT
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HajBMILe 3aBNCE Off KAPAKTePUCTMKA CaMOT CHUCTeMa Koju Tpeba ma ce
npoussesie [Sommerville06]. Cnennduxanmja copTBepcknx 3axTjeBa MoXKe
OUTH IMOCMaTpaHa M Kao MpOoIec 4Mji je pesynTaT JOKYMEHT KOjU Cafip>Kiu
copTBepcke 3axTjeBe. OBaj mpoljec 4YMHE aKTMBHOCTHM KOje Cy YIJIABHOM
neduHMCaHe 0fa0paHOM METOJOM MHXXEHepJHIa 3aXTjeBa, a YHyTap CBake
AKTUBHOCTM MOTY e KOPUCTUTM PasauMyuTe TeXHMKEe M HOoTaluje 3a
crrernuKaIujy 3axTjeBa, o 4emy he 6uTy Buiie pujedn y HacTaBKy.

e JImxemwepuHr 3axrtjeBa (requirements engineering) — IpencTap/ba IPoLeC
IPUKYIUbamba (elicitation), aHAIN3MPaba, JIOKYMEHTOBamba

(cnenuduxanmje), u nposjepe (validation) copTBepckux 3axTjeBa.

Pasmmunte MeTome mTpojeKkToBama codTBepa (JemmHcTBeH mpolec, JlapMaw,
EkcTpeMHO mporpammpame, Scrum...) Ha pasIMauT Ha4MH OIUCYjy IpolieC IPUKYIUbaba I
crenMduKalyje KOPUCHMYKMX 3axTjeBa. OBe pas/imke ce MOTY YOUUTH Y TeXHMKaMa Koje ce
Kopucre (crmy4ajeBn Kopuinhema, KOpMCHMYKE IIpKdYe...), MOAEINMa KOjuMa ce 3aXTjeB)
npukasyjy (pasmrant UML pujarpamm, Mopemt o6jekTu-Bese...), aKTMBHOCTIMA Koje ce
M3BOJIe Y OBOM IIpOliecy (pas/In4uTe MeTofie TIofipasyMujeBajy pasnuduTe akTMBHOCTH, YT
PA3IMUNT peloCIMjeli CIMYHUX aKTMBHOCTM), a Kao pesyaTaT ce nobujajy pasmmdamra
JTOKyMeHTa Koja IpeJiCTaB/bajy crenudukanujy copreepckux saxrjesa. Mehyrtum, cBakn
JIOKYMEHT KOji IIpeJcTaB/ba CIeIPUKALNjy KOPMCHIYKNX 3axTjeBa, IoApasyMujeBa 6ap

JiBa CTaHJapfiHa Aujerna’: PYHKIMOHATHY ¥ He(DYHKIVIOHATHN 3aXTjeBI.

> TTopen pyHKIMOHATHUX M HepYHKIMOHATHIUX 3aXTjeBa, II0CTOje U APYTH Koju ce Takohe Mory Hahm

Kao cactaBHU guo crenudukamnyje [Sommerville06]:

o JlomeHcKku 3axmjesu TIPECTaB/bajy 3axTjeBe KOjU Ce TUUY CIelMPUIHOCTU IIOCTIOBHOT
JIOMEeHa CHCTeMa KOjU ce IpOjeKTyje, aly He AUPEKTHO BE3aHMX 3a HauMH VHTepaKiyje
KOpUCHUKa ca cucTeMoM (mro je obyxeaheHo QyHKIMOHaTHUMM 3axTjeBuma). Mory ce

IMOoCpe€aHO OOHOCUTM UM Ha Q)YHKLH/IOHBJIHG n Ha He(bYHKLH/IOHaJ'IHC 3aXTj€B€. Tunuyau
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QyHKIMOHATHY 3aXTjeBM — ONUC QYHKLUMOHATHOCTU Koje cucreM Tpeba
Jla TIPY>KM, OIMC HAauMHA Ha Koju he pearoBatu Ha geduHMCaHe ylase, KaOo U
HauylMHa IIOHAIlAKba CHUCTeMa Y ofpeheHOM cuTyanmjama. YKpaTko,
(bYHKIMOHATHU 3aXTjeBM OMICY]jY »LITa“ cucTeM Tpeba Ia pajiu.

Hedynkumonanum 3axtjeBn - Hajuenthe IpeacTaB/bajy orpaHuYerba MO
KOjUM CHCTeM peajinsyje 3aXTHjeBaHo MOHalame. 1o MOry 6MTH BpeMeHCKa
OrpaHMYeba, OTPaHNYeba Be3aHa 3a IIPolieC PasBoja, WIN CTAaHAAPAN KOjI
Mopajy 6utn 3agoBobern. Hajuemnhe ce HepyHKIMOHAIHN 3axTjeBU OZHOCE
Ha CJICTeM Kao Lje/InHy, a He Ha HeKu ofipeheHn gyo cucreMa, HeKy meroBy
noce6Hy ¢yHkumonanHoct. Takobe, femraBa ce fa ce HeyHKIVOHAIHN
3aXTjeBU OJHOCE CaMO Ha HeKu /o oapebheHor ¢yHKIMOHATHOT 3axTjeBa.
3aTO JOKYMEHT KOjU Cafip>Ku cHenuduKaimjy copTBepcKux 3axTjeBa Mopa
na obesbujeny jacHe Bese maMmeby yHKIMOHAMTHNX 1M HeyHKIMOHATHIX
3axTjeBa, Kako ce He O} [ecwIo fa ce IpY MMIUIEMEHTAL[Mjil HeKOr
(YHKIMOHATHOT 3axTjeBa IIpeByjie He(PYHKIMOHATHU 3aXTjeBM KOjy Cy 3a

HbEra BE3aHu.

Beoma 6MTaH 4MHWIALl Y IPUKYIUBAKY U CIeLVpUKALNji cOPTBEPCKNX 3axTjeBa

jecy TexHuKe Koje ce KOpHUCTe Yy oBOM Iipoliecy. OmabpaHa MeTofia pasBoja codpTBepa

Hajuenthe meduHuIIe u Koja he Texumka 6ty Kopuithena, ¥ HauMH Ha Koju he pesynTaTn

IpuMjep 3a JOMEHCKe 3axTjeBe Cy popMysie 3a M3padyHaBambe MOje[UHUX BPUjeHOCTHU KOje

he 6utu xopumhene y cucremy.

3axmjesu sesanu 3a unmepdejc cucmema TIpeCTaB/bajy 3axTjeBe KOjU ce OfHOCE Ha
MHTEPAKIMjy CHCTeMa ca OKpYXKemeM, Hajuernhe ca apyrum cuctemnMma. Tako ce fedpuanry
npoyedypantu unmepdgejcu Koju OIUCYjy cepBUCe KOje CHCTeM CTaB/ba Ha pacIlojiarame
okpyxemy (Bpcta API-a) Kao u crmpyxmypa nodamaxa Koju ce KOPUCTe y KOMyHUKAIVjI

I/I3Meby CHUCTEMA U OKPYXKEIha.
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HPI/IMI/IjeH)eHe TeXHNKe OUTH MHTEPIIPETUPAHN. MebYTI/IM, HEKE TEXHMKE C€ Ha pa3/IMiINTe
HaYMHE KOPUCTE Y PA3INIUTUM METOaMa, I1a he Y HAaCTaBKY ouTH ITpUKa3aHe CYHITMHCKE

KapaKTepUCTUKe HajKOpUITheHUjIX TeXHMKA He3aBIICHO Of METO/Ia Y KOjiMa ce KOPUCTe.

3.1. TexHuke 3a NpUKYyIl/bak€e 3aXTjeBa

I[Ipuje Hero wWTO ce MpUCTyIN crenypyUKanujiu coPpTBEpPCKUX 3axTjeBa, IOTPebHO je
OTKPUTU KOjU Cy TO 3aXTjeBM Koje Tpeba crenuduIpaTu, NITO MpeCcTaB/ba jeman of
OCHOBHIUX 33JjaTaka I10c/IoBHe aHam3e (business analysis). [Ipu ToMe, Kako je HaBeIeHO y
Bomiruy xpo3 obnmacTu 3Hamwa nocnosHe aHammse (Guide to the Business Analysis Body of
Knowledge BABOK) [BABOK] saxTjeBu Mopajy OUTM KOMIUIETHM, jacHM, TauHU U
KoH3ucTeHTHU. [JocnoBHa aHa/m3a Tpeba ma obe3bmjenyt ga Cy CBU 3aXTjeBY BUJBUBU U
cxaheHM of] cTpaHe CBUX 3allHTepecOoBaHNUX cTpaHa. OBaKoO IPUKYIUbEHMN 3aXTjeBY KacHMje

ce cnennuIMpajy HEKOM Off TeXHUKA 3a CIIeIMUKAINjy cOPTBEPCKUX 3aXTjeBa.

Tpe6a HanomeHyTH fa ce U3pa3 IPUKYIUbalbe 3aXTjeBa y IIOCIOBHOj aHAIN3U
CMaTpa HeIpelM3HUM, 1a YaK U MOTPELIHUM, jep Ha IOYeTKY OBOT IIpolleca 3aXTjeBU HUCY
TIOBO/bHO BUIJBMBM M JIOCTYIHM Kako OM MOITIM OUTH je[HOCTABHO MpUKYIUbeHM. V3pas
KOjJI ce CMaTpa IIOTOJHIjUM je e/MLINTALja 3axTjeBa (requirements elicitation), oTKpuBaIbe
saxTjeBa [Elicitation]. Mmak, y HacraBky he 61ty KopumheH TepMyH IpuKyIUbambe 3aXTjeBa

jep ce Kao TakaB 0oMahyI0 y CPIICKOM je3UKy.

[Ipoumec mpuKymbama 3axTjeBa OOMYHO IIOfpasyMjeBa IIpUMjeHy HEKOINKO
Pa3IMYNTIX TeXHUKA KaKo O ce MITO epUKacHMje JOIUIO 0 KOHAYHOT CKyIIa 3aXTjeBa Koje
Oynyhu cucrem Tpeba ma 3amoBobu. Kao TexHMKe IIOCTOBHE aHaIN3e HaMUjerbeHe

IpUKYIUbaky 3axTjeBa HaBoje ce [BABOK]:
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e Brainstorming

e AHanm3sa JJOKyMeHaTa

e  ®dokycrpyne

e Amna/mmsa uHTepdejca

e JlnTepsjy

e [Jocmarpame

e [IporoTunoname

e Pajmonune 3a npuKyIvbabe 3axTjeBa

e Amnkera

OBe TexHMKe MOTYy Ce KOPUCTUTH CaMOCTIHO, MM ce OOMYHO KOPUCTHU
KOMOMHaIIMja HeKOMMKO TeXHUKA. bpojHn dbakTopu MOTY YTUIIATH Ha CKYII TeXHMKa Koje he
ce KOPUCTUTH, MeDy KojuMa Cy MCKYyCTBO aHaIMTUYApa, KOHKPeTaH ITOCIOBHU JIOMEH,

criepUIHOCTI IOCTIOBHOT OKPY)Ketba Y KOjeM Ce 3aXTjeBU IIPUKYIUbAjy U CIL.

Ilopes MOMeHYTUX TeXHMKA MICTaKao OMX U BMje MeTOfie, Koje ce OOMIHO KOPUCTe ¥
HEeKMM KacHUjUM (pasamMa >XMBOTHOI IMKIYCa, ajlil KOje MOTY JOLpHHUjeTH epUKacHujeM
IPUKYIUBAIbY 3aXTjeBa, a TO Cy METOJiE 3a aHA/M3y M MOJIe/IoBambe Ipoleca: Mojenosame
MOC/IOBHUX TIpolieca (Business process modeling - BPM) n CTpyKTypHa CUCTeMCKa aHa/IN3a
(Structured system analysis — SSA). Moje /MMYHO MCKYCTBO TOBOPU O HEOIXORHOCTH
IpuUMjeHa OBUX MeTofia, Ipuje cBera CTpPyKTypHe CHCTeMCKe aHaamM3e, Kako Om ce
ocurypano aa je obyxsaheH KoMIUIeTaH CKyIl moTpeOHuX 3axTjeBa. Takobe, oBa MeTofa ce
II0OKa3a/la Kao IIOTOJHA Yy pasroBOPMMA Ca JOMEHCKUM €KCIIEpTHMA, jep Caip)K/ BeOMa
jeIHOCTaBHY U PasyM/bJBY HOTALVjy KOja ce CacTOjy Off CaMO 4eTHpH Ipadyuka KOHI[EIITa.
HapaBHo, 0Ba MeTO/Ia je IOTIIYHO KOMIUIEMEHTapHA Ca OCTaIMM IIOMEHYTUM TeXHIKaMa 3a

NIPUKYIUbabe 3aXTjeBa.
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CTpyKTypHa CUCTEMCKAa aHa/M3a IIOCMAaTpa IIOCIOBHM CUCTEM KAao IIpoOLiec
(pynxumjy) Koju mpexo y/asHUX U M3TA3HUX TOKOBA ITOfaTaKa KOMYHUIVPA €A CIO/BHUM
eHTUTeTNMa — MHTepdejcrma. CTPYKTYpHA CUCTeMCKa aHaIM3a OMOryhaBa JIeKOMITO3UIUjY
IIOCJIOBHOT CHCTE€MA Ha IIOJIIPOLIECe, YMMe Ce CUCTeM II0CMaTpa Kao Xujepapxmja rmpoueca y
BUlIle HMBOA, IIPM YeMy Ce CBaKM IIpollec OIINCyje TOCeOHUM JMjarpaMOM TOKa ITOJaTaka.
JlujarpaM TOKa IofiaTaka Ha BpXY XMjepapxuje ce Ha3uBa AMjarpaM KOHTEKCTa, Ha KOjeM je
IpMKasaH CaMo jefjaH Ipoliec (INTaB CUCTEM), CHO/BHM eHTUTeTH (MHTepdejcu) U TOKOBU
IojlaTaka KoOju IIOBesyjy cucTeM ca MHTepdejcuma. [lujarpaMyu HUDKUX HUBOA OIIMCYjY
TOKOBe IIofilaTaka u3Meby mocnoBHUX Ipomeca, uHTepdejce, kKao ¥ oarosapajyha
CKIaMIUTa IIofjaTaka (KOju Cy WCK/BYYMBO YHYTpalllbe KapaKTepUCTMKe CHUCTeMa).
JJeKoMIIIIo3uuyja ce BpIIM Ha Taj HA4YMH 1ITO Ce IIOCTIOBHY IIPOLIEC Ca yjarpama Ha jeJHOM
HUBOY XUMjepapxuje NeKOMIIOHYje Ha IOAIpollece KOju ce IPUKa3yjy Ha HOBOM JiMjarpamy
TOKa IojjaTaka Ha HIDKEM HUBOY Xujepapxuje. IIpomecu Ha ¢BakoM HUBOY Xujepapxuje
Tpeba ma Oymy mro je Mmoryhe mehycobno HesaBucHm (mro je moryhe moctuhm
yCIIOCTaB/balbeM Be3a KopyinhemeM CKIAfuINTa IIOflaTaka, HACYIPOT IIPaB/beIbY
JVPEKTHNX Be3a TOKOBMMA IIOfaTaka), IITO oMmoryhaBa Jja/by He3aBMCHY aHaIM3y U
[IeKOMIIO3MIINjy IIOjefHaYHNX IIpoleca. JleKoMIosnumja ce BpLIM JOK ce He fohe 1o
IPUMUTUBHUX (QTOMCKUX) IIpOlleca, KOjU IpeJiCTaB/bajy jefIHy JOTUYKY jeAMHMUIY MOCIA.

[Neskovic00]

Ha oBaj HauMH J0OMjeH CKYII CBUX NPMMUTUBHUX IpoOIleca IpelcTaB/ba KOHAYAH
CKyH 3axTjeBa Koje Tpeba cmenuduuupaT KopuinhemeM HeKe Off TeXHMKA 3a
crenndukanyjy copTBepcKIx 3axTjeBa. Y cMUCIy GYHKIMOHATHOCTH Koje 6yayhu cucrem
Tpeba fa 00e36ujenyu, OBaj CKyN 3axTjeBa jeduHNINE TpaHMIle CyUcCTeMa Kojer Tpeba

IIpOJEKTOBATIL.
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3.2.TexHuke 3a cneguPpuKaLMjy 3axTjeBa

JlaHac, HajpacIpocTpameHNje TeXHMKe 3a TPUKYIUbalbe KOPUCHUYKUX 3aXTjeBa,
Kako je Beh paHmje momeHyro, jecy creumukanuja 3axtjeBa momohy ciydajeBa
xopumthewa — use case specification [Cockburn00] [Jacobson93], n nmpexo xopmcHMYKKX
npuya — user stories [Cohn04]. Cry4ajeBu xopuirthema ¥ KOpMcHIYKe ITpUde MMajy JOCTa
TOMVIPHMX TadaKa (3aCHOBAHM Cy Ha CIleHApMjMMa U YCMjepeHM Ka LiJbeB/Ma KOPUCHMKA),
amm u OUTHMX pasmuka (y CTPYKTYPUPAHOCTH, OICETYy KOjUi TOKPUBAjy, 1Ije/IOBUTOCTH,
TpajHocT u jetaspbHOCTH) [Stellman09]. U jemna m gpyra TexHMKa MMajy 3a Wb Ja
criennuIpajy HaMjepy KOpMCHMKA Tj. LJ/b KOjM KOPYICHUIK J>Ke/IU Ja OCTBapy Kpo3

XKeJbeHY (PYHKIVIOHATHOCT.

Crry4ajeBu Kopuinhema MpefcTaB/bajy TPafyIIMOHAIHYU IPYUCTYI Y IPUKYIUbABY I
cuenuUKaLjl KOPUCHUYKNMX 3axTjeBa. Y JIMTepaTypu ce IIPBU IYT II0jaBbyjy 1987.
roguHe [Jacobson87] kao jemHa o TeXHMKa 3a creluUKaINjy IOHAIIAka CUCTEMA, Jia 61
1993. rommHe OWIM O3HaYeHM Kao TeXHMKA 3a TPUKYIUbakbe U CreluduKanmjy
KOPMCHMYKMX 3aXTjeBa 3acHOBaHA Ha ClleHapyUjlMa Y OKBUPY MeTofie 3a 00jeKTHO

OpjeHTHCaHO IpojekToBame codraepa [Jacobson93].

ITocToju Buie mepumHUIMja cTydajeBa Kopuinhewa, /i HYU jeJiHAa HA I[jeJIOBUT U
HeJBOCMICTIEH HaYMH He Jlaje OATOBOP Ha IMUTame 1IITa je TO cIydaj Kopulithewa. 3ato he y

HAaCcTaBKy OWUTH IIPMKAa3aHO HEKOJMKO HeduHMIMjAa KOje ce y JMTepaTypu Hajuemnhe

LUTUPAjy:

e Cnyuaj xKopuinhema TmpencTaBma  yropop  uamely  pasmmumtux
3aJIHTEPECOBAHUX CTpaHa O IIOHAUIamwy codTBepckor cucrema. Cirydaj
Kopuinhema oIucyje IOHaIIabe CUCTEeMa IIOf Pas/IMYUTIM YCIOBUMA IPK

OJITOBOPY Ha 3aXTjeB KOPMCHMKA CUCTEMA — MPUMAPHOT akTopa. [IpuMapun
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aKTOp 3aMOYNMIbe MHTEPAKIMjy ca CUCTeMOM KakKo Om ocTBapmo ofpebenn
b [Cockburn00].

e Omuc cKyma cekBeHIM aKIVja, YK/bydyjyhum BapmjaHTe, Koje M3BpLIaBa
cucTeM TpyXajyhu mpyu Tome BUUbMBY pe3y/ITaT 3HayajaH 32 KOPMCHMKA
[Jacobson00].

e CryuajeBu Kopuinhema cy TeXHUKA 33 IPUKYIUbatbe KOPUCHUYKMX 3aXTjeBa
3aCHOBaHa Ha clieHapyjuMa [Sommerville06].

e Cnyuaj xopumhewa: CKynl clieHapuja KOju OCTBAapyjy MCTM KOPYICHIYKMN

b [Vliet08].

Cry4ajeBu kopuithemwa ganac cy cactasan ano UML (Unified Modeling Language)
HOTallMje, a TeXHMKa caydajeBa Kopuinhema II0/Ia3Ha je OCHOBA 3a BIILE Pas3ININTUX
MeToga pa3Boja coprsepa (Unified Process, Objectory, Iconix Process). Tpeba Harmacutu fa
cTydajeBuMa Kopuithewa H1je Moryhe oOyXBaTUTH 4MTaB KOPMCHUYKM 3aXTjeB, Beh camo
aCIeKT TOHAllama CUCTeMa, Tj. weroBe ¢yHkuMje [Cockburn00]. CnyuajeBu kopunthema
omoryhaBajy ma ce IOHalIambe CUCTeMa OINCYje Ha jeHOCTaBaH HA4MH KOji je jegHaKo
PasyM/biB KaKO 3a KOPJICHYIKA TaKO U 3a MHXKewepa Koju he mpojekroBatn cucreM. Mory
OUTU TpeCTaB/beHN Y TeKCTYa/THOM OOIMKY, a MOTy ce ¥ rpaduukn mpepcrasutu UML
HOTAIjoM®. Y OCHOBU, OHM IIPeJICTaB/bajy KOPUCHUIKM OMIC JKe/beHe (PYHKIVIOHATHOCTI
cucremMa. MehyTum, oBaj ommc je CTPYKTypupaH, M Cafp>KM e/leMeHTe KbydHe 3a PasBoj

codrBepckor cucrema. HajBaxHUju e/leMeHTH KOjy 4uHe Cny4aj Kopuinhema cy akTop U

¢ CnyuajeBu xopumhema ce Hajuemhe rpadudky mpencraBbajy mHpasbemeM UML amjarpama
cny4ajeBa Kopumhema, Koju IpUKasyje akTope, caydajeBe Kopumhema, 3aTUM Bese Koje HocToje maMeby
aKTopa M crydaja Kopumrhema, kao U Bese usMeby cammx crydajeBa kopumhema. Tpeba HamoMeHyTH #a ce
OBUM JMjarpaMoM He IPeCTaB/bajy ClieHapuja cydajeBa Kopuirherma, Beh ce 3a crieHapuja paBy TeKCTyarHa
crieumduKanyja, a cleHapuja ce rpaduukn Hajuenrthe mpukasyjy xopumhewem UML pmujarpama cekBeHIM
KOj/MMa ce MO>Ke NPeNCTaBUTI MHTEPAKLIMja KOPUCHNKA 1 cucTeMa. OBaKBY [yjarpaMu CEKBEHIIM Ce HasMBajy

CHUCTeMCKY fujarpamu cekBeHuu [Larman98].
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ClileHapyo. AKTOp IIpeicTaB/ba KOPMCHUKA CUCTeMa a Moxke 6uTu ocoba (oxpehena cBojom
YJIOTOM), KOMIIjYTepCKM CHUCTeM Wi opranmsanmja. CBakm caydaj Kopuirhema Moxke
cafip>kaTy jemaH wm Buile creHapuja. Hajuemhe je To jemaH OCHOBHM ClleHapMoO Koju
JTOBOJM JIO YCIIjeIIHOr M3BpLIEha 3aXTjeBa, a OCTA/IO CY T3B. a/ITepHaTUBHA CLeHapija Koja
IIpe/ICTaB/bajy Bapujalije OCHOBHOT ClieHapyuja I jaB/bajy ce y C/Iy4ajy Kajia OCHOBHM
ClleHapyuo He MoOKe fla ce usBpiun. IlojemuHadna ciieHapyja jegHOT caydaja Kopuiihema
4eCcTO ce 30By IIOjaB/pMBama Clydaja kopuithemwa (use case instance) Wiy HUT CIydaja
kopuithema. Cryuaj Kopuiithema ce Moyke OCMATpaTy Kao CKYIl MOBE3aHMX YCIIjeIlHUX U
HeyCI[jellHMX CLieHapyja KOju OINICYjy HA4YMH Ha KOji aKTOp KOPUCTM CHUCTEM paju
noctusama ogpehenor mwepa [Larman98]. Ckyn ciydajeBa kopuinhema Kojiu OINCYjy cBe
erbeHe (DYHKIMOHATHOCTH CHCTeMa HasyBa ce MOfienl CIydajeBa Kopuinhema. ITog mojmom
Mofienl ciydajeBa kopuithewa o6muHO ce moppasymujeBa UML pujarpaM, Ha KoMme ce
IpUKa3yjy clleHapuja ciydaja kopuinhema. ¥ oBoMm pany he sato mopesmom ciydajeBa
kopumthemwa 6mhe cMaTpan cKym TekcTyanHux crenudukaiuja crydajeBa kopuithema. Y
3aBJICHOCTY OJ] HUBOA JeTa/bHOCTH, C/Iy4ajeBy Kopuinherwa Mory 61Ty crenyuduiupann Ha

pas/IMYNTUM HUBONMMA arcTpakuuje [Savicl2]

Ilopen cmyuajeBa kopuirhemwa y Impakcy ce KOPUCTe U KOPUCHUYKe TIpUYe — user
stories, Koje cy paBopusoBaHe Off CTpaHe aT¥IHMX MeTOfa pasBoja coTBepa, Ipuje cBera
Mmetofie ExcTpemHor mnporpammpama (Extreme programming). OHe MOTY ONMCUBATH
KOPUCHUYKM 3aXTjeB Ha PasIMIUTUM HUBOMMA AINCTpaKIiyje, /il OOUYIHO IIPeCTaBIbajy
jemHy Mary GYHKIIMOHATHOCT CUCTeMa, 3HaYajHy 3a KOPUCHMKA, KOja MO>Ke OMTH pasBujeHa
y KpaTKOM Iepuojiy BpeMeHa (Tpyu Hefie/be WM Mame). AKO KOPUCHUYKE IIpIYe OMUCYjY
3aXTjeB Ha BUINEM HMBOY aIlCTPaKLMje, T3B. €IICKe KOPMCHMYKE IIpUYe, OHE Ce€ MOTy
HOAMjeNIUTY Ha KOHKPeTHMHMje KOPUCHUYKe Ipyudye Koje he OuTy MMIUIeMeHTHpaHe Off
crpaHe pasBojHor TiMa. [UserStories] Hajuemhe ce mpepcrapipajy y TekcTyaTHOM OOIMKY 1

IMIIY ce Ha Ma/IMM KapTullaMa Kako 61 ce ocurypasa \bIxoBa KOHIM3HOCT. IloTpe6HO je ma
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Oyme mTo Kpaha 1 fa campyku caMo J0BO/baH HUBO JleTa/bHOCTH Koju he 6MTu moBo/baH 3a
IpOIjjeHy Tpajama pasBoja, Kao ¥ fia Oyde jacHa M KOPUCHUKY KojU (PYHKIIMOHATHOCT
3aXTHjeBa U WHXemepuMa Koju he ¢yHkumonamHocr pasBujatu. OBa TeXHMKa
IpUKyIUbaba 3axTjeBa [OBO/BHA je y CIyd4ajy Kaja je pasBOjHM TUM Yy ONIMCKOj U
KOHCTQHTHO] Be3} ca KOPMCHUKOM CHCTeMa Kako 01 ce CBe HeJOyMHIle Y pas3Bojy
OTKJIOHWIE ¥ KOHTAaKTy ca KopucHukoM [Cockburn00]. KopuchHuuke mpude He MOPajy Aa
npaTe ofpeheHy CTpyKTypy, aM ce ayTopum CIaXy ca OljjeHOM fla Tpeba Ha cafipske
OATOBOpe HA MMTAama: KO M3BpIIaBA TpaKeHY (YHKIMOHATHOCT (M3 UMje IepCHeKTUBe),
ITa >Ke/m fa u3BpumM (3axtjeB) m 36or vera (pasmor). Y syureparypu [UserStories/1]
[UserStories/2] ce moxxe Hahu mpenopyka fa KOpucHMYKA ITpyuda Tpeba fia, Y HajoIIITIjeM

cMmuciy, nparu cregehy crpykrypy:
Kao <mun xopucnuxa>,
JKenum <oa uzepwum oopehenu 3adamax>,
Kaxo 6ux mozao 0a <nocmuznem Heku yum/xopucm/epujeonocm>.”

OcHoBHe pasmmke wusmelly oBa pgBa IpHUCTyIa jecy y IbMXOBOM OIICETY,
KOMIUIETHOCTM, TPajHOCTH, KA0 ¥ Y HUBOY JeTa/ba Koju je moryhe ywpyuntu. CrydajeBu
Kopuithema Hajuemthe o6yxBatajy MHOTO Behm orIcer KOPMCHMYKOT 3axTjeBa Of
KOPMCHUYKe TIpude. AKO ce TOCMaTpajy KOpUCHMYKe Ipude U CIydajeBu Kopuiihema
crienpuIpaly Ha NpUOIDKHO MCTOM HMBOY AIICTPaKIVje ¥ aKO Ce XK YCIIOCTaBUTH
IVpeKTHa Be3a n3Mel)y oBe IBMje TeXHUKe, MAKO Ce PAil O PA3IMINTUM TeXHMKAMA, jeflHa
KOPYICHIYKA IIpyYa ce MOXKe IIOCMATpaTy Kao jeflaH ClieHapyo clyvaja kopuinhema. /13 Tor

pa3jiora MOXXe €€ TOBOpUTU N O pa3/inin y KOMIUIETHOCTU. C}IY‘Iaj KopmmheH)a CagpKu

7 As a <type of user>,
I want <to perform some task>
so that I can <achieve some goal/benefit/value>.
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MHOTO Buile MH}opMalMja O >Ke/beHOj (YHKIMOHATHOCTY Y OJHOCY Ha KOPUCHUUKY
Ipudy, TaKo Jia je 3a OINC jeflHOT CTy4aja Kopuiihewa TeXHMKOM KOPMCHUYKMX ITIpMda
HOTpeOHO HAMPABUTYM BUIIe KOPMCHMYKMX IIpMYa U TO HajBjepOBaTHMje 3a CBAKMU
aITepHATMBHU ClLieHapuo IO jemHy. buTHa pasmmka usmeby ciydaja xopumhema n
KOPYICHIYKE IIpJYe je M Y TPAjHOCTY WIN POKY Baxkewa. CirydajeBu Kopuurhema 0OM4HO cy
aKTyeJTHM Off TTOYeTKa pajia Ha IPOjeKTy Ta CBe 10 Kpaja meroBor ofip>KaBamwa, 6e3 0631pa
Ha Opoj uTepanuja. Y cBakoj uTepanyju Moxe Johu 10 BUXOBe JOIyHe WIN M3MjeHe, ajll
Hajyerthe ersycTMpajy TOKOM YMTABOT KMBOTHOT IMKAyca codTsepa. Ca ApyTre cTpaHe
KOpUCHMYKE IIpMYe ersucTupajy 3a BpyujeMe Tpajamba jefHe urepanyje y TOKy Koje ce
VIMIUIEMEHTHPAjy M IOCTajy cacTaBHM o codrBepckor cucreMa [Cohn04]. Crmpeneha
Ba)XKHA pa3/liKa Be3aHa je 3a HMBO JHeTa/ba Koje je mMoryhe yxbydnmty y cremyudukanyjy
KOPMCHUYKOT 3aXTjeBa, a Koje HIUCY MCK/BYIMBO Be3aHe 3a caMy HaMjepy KopMcHMKa Beh
YK/BY4yjy MH(pOpMalMje BedaHe 3a KOPUCHUYIKY UHTepdejc, 3alTUTY, CKIAUIITE TTOflaTaka
u co1. Kopucunyke mpude, mpuje cBera 360T cBoje Jy’KMHe, He JJ03BO/baBajy YK/bY4MBabe
fleTa/ba OBOI TUIIA 1 YCMjepeHe Cy MCK/bYy4MBO Ha TO IUTa KOPMCHUK JKEM Jja ce OCTBApH, a
He 1 kako. Ciy4ajeBu Kopuinhema, 300r cBoje CTpyKTypupaHocTy, omoryhasajy ma ce
nHpopMalje OBOra TIUIIA YK/byYe y CaM CLieHapHo, a/mn ce BehnHa ayropa c1axke y olLjeHn
fla ca YK/by4MBambeM OBUX JeTa/ba Tpeba O6MTu Beoma ompesad. Ilo jemHuMma, metabe 0BOT
TUIIA, HUKAKO He Tpeba ykpyumBatu y cnydaj xopuiithema [Cockburn00], mox mpyru
Ipenopydyjy Aa ce oBe nHbOpMalUje U30CcTaBe U3 celnduKaiyje cydajesa Kopuirhema
y paHuM ¢asama IpUKyIUbaba KOPUCHIYKUX 3aXTjeBa, OK ce KacHUje, Kaja ce JOCTUTHe
BehM HUBO CTaOMWIHOCTM KOPMCHMYKMX 3axTjeBa, oOBe WHQOpMalMje II0CTENeHO
IPUAPYXKYjy cnydajeBuMa kopumrhema [Larman98]. OBakBe Ipenopyke ce 3acHVBajy Ha
OIACHOCTM KOja ce oIjIefia y TOMe Jla ce YK/byuMBameM OBMX MHQopMaimja (Koje HUCY
IUPEKTHO Be3aHe 3a caM IWb KOjU KOPUCHMK K€M Jla OCTBapy KpO3 HEKU CIydaj
Kopuirherma) MOXKe CKpPeHYTH ITaXKiba ca OCHOBHOT IM/ba KOji CTy4aj Kopuinhemwa Tpeba ma

OCTBapy, 4MMe ce I'yOy HheroBa BpMjeHOCT 3a CaM CUCTeM.
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Kao mro je paHuje ncrakayro, crenmudukanyja KOPUCHUIKOT 3axTjeBa Tpeba fja
Oyme MOBO/BHO [leTa/bHA Ja TPyKM INOoTpeOHe MHQoOpMmalMje 3a IPOjeKTOBame MU
MMIUIEMEHTAllMjy CBUX [ujerioBa copTBepa — Off aIIMKAIMOHe JIOTMKe Koja ydaypyje
JIOMEHCKY CTPYKTYPY ¥ IIOHAlIalbe CUCTeMa I1a 10 KOPMCHIYKOT NHTepdejca 1 CKIagyiTa
nojataka. Ilocmartpajyhm HaBemeHe TexHNUKe 3a MPUKYIUbalbe ¥ CHelMpUKaLNjy
KOPMCHMYKMX 3aXTjeBa MO)XKe Ce YOuuMTM fda ce caydyajeBu Kopuuihewa Hamehy kao
IpUXBAT/bMBHUje pjelliee y OTHOCY Ha KOPUCHUYKe TIpyie, HAPOUUTO aKO ce >Kemu mocTuhu
ayToMaTmsalyja Kpeupama ofpehenux mmjemoBa codrBepa. Pasmor sa To je BMUXOBa
CTPYKTYPUPAHOCT, 1Ije/IOBUTOCT Ka0 ¥ MOTYRHOCT y/byulBamba OJATHNX feTa/ba 3HAYajHIX
32 pasg/IMYMTE acCleKTe cucrema. Jnak, ykbydmBame [OJATHUX JleTa/ba y Cay4dajeBe
Kopuinhema He IIpernopydyje ce off CTpaHe HEKUX ayTopa, i O6ap He y modeTHUM ¢a3ama
crenndukanyje 3axrjesa. OBe Ipemopyke Cy y IMTepaTypu BeoMa decTe U3 pasjiora ILITo je
Y Ipakcy YK/bydMBalbe OMEHYTHX JeTaba y creluduKalnjy KOpMCHMYKMX 3aXTjeBa JecTa
nojaBa. Pasjor 3a To HeKM ayTopu BUAE Y UMIEHUIIN Jia je, y3uMajyhu y 063up cTpyKTypy
criendukanyje KopucHMYKMX 3axrjeBa (SRS) kao MOKyMeHTa, HajsTofHUje MjecTo 3a
IIpUKa3}Babe 3aXTjeBa Be3aHMX 3a KOPMCHUYKM MHTepdejc, yIIpaBo y3 cremyupukanujy
crydajeBa Kopumhemwa. Y oBoM papy Omhe mpencraBbeH Mopen 3a CHeNUUKAIy
crydajeBa Kopuiihema Koju Tpeba Jla TOMUPH OBe ABUje TeXIbe: CreluuKaluja crydaja
Kopuinhema ocrahe uucma, nox he nupopmaluje Besane 3a KOpUCHINYKN MHTepdejc Mohn
fla ce ca HOM HaKHAJTHO TOBEXY, A/l Kao 3ace6aH JOKYMeHT®. Y HapefHUM IOI7IaB/bMMa

nerapHMje he 6uTy omicaHo Koje cy To MHQOpMalyje Be3aHe 3a KOPMCHIYKM MHTepdejc

8 Y oxBupy ussobhema HacraBe Ha mpenmery IIpojekroBame codrBepa Kopuctu ce ympourheHa
JlapmanoBa Mertoma pas3Boja codrBepa [Larman98] [Vlajic03]. OBa MeTopma pasnamkyje [Ba HadMHA
OpuKasuBama CrydajeBa Kopumhema. Y ¢asu mpukylwbama 3axTjeBa ce crenmukanyja MOpuKasyje
He3aBUCHO of Moryhe peanusariyje, fok ce y ¢a3u IpojeKToBama, y Aujerny Koju ce OGHOCK Ha IPOjeKTOBambe
KOpUCHMYKOT WHTepdejca, crydajeBu Kopumthema IIpukasyjy 3ajefHO ca INpPHUKAa3OM IIPOjeKTOBAHMX
ekpaHckux ¢opMu, Ifje ce YCIOCTaBba Beda uaMeby kopaka y cueHapujy cinydaja Kopunthemwa u ogpehennx
elleMeHaTa eKpaHcKe GpopMe Koje pealn3yjy Taj CKyI Kopaka.
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koje he ce moBesmBaTu ca ciay4yajem Kopuinhema, Kao ¥ HauMH Ha KOjU ce IOBe3MBambe

BpLIN.

Besa wusmeby cmywajeBa kxopumimhema ¥ ocTamx paumjenoBa  crienudukanuje
KOPVMCHNYKIX 3XTjeBa MOXKe Ce IIPMKa3aTy Kao TOYaK Ha KOMe ce Hajla3e 3aXTjeBY Be3aHU 3a
KOPYICHIYKM MHTep¢ejc, IOCT0BHA IpaBiIa, ¢popMaTe IofaTaka, KOPYCHIYKe Ipodure

UTH., JOK OCOBMHY TOYKA 4MHe CIy4ajeBy Kopuinhema (Cuka 6).

Cnyuajesu

Kopuwhetra

Cnuxka 6: Beza usmelyy cnyuajeBa kopunrhemwa u octanux gujenosa cnenudukanmje

KopucHnukux 3axtjeBa [Cockburn00]

Crry4ajeBu kopunrhema KOpUCTe ce 1M BaH OICera CaMMX KOPMCHMYKNX 3aXTjeBa.
Tako, Ha mpuMjep, MUPOKO ce KOpUCTe y JlepMHUCaBy POKOBa 3aBplLIETKAa IIPOjeKTa,
cacTaB/balba Pa3BOjHMX TUMOBA, ¥ Ipahemy HampeTKa pasBoja COPTBEPCKOr IIPOjeKTa.
Jlaxste, mako ce He Hajase yHyTap caMe crienmukaiuje caydajeBa Kopuinhema, cBe oBe

nadopmarnuje cy y Behoj Wi Mamoj Mjepy BesaHe 3a Iby. YIIPaBO U3 OBUX pa3jiora, MHOTU
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ayTOpM CMaTpajy crenmu@uKaiujy cirydajepa kopuiihemwa IEHTpaTHOM TA4KOM Y Pas3Bojy

codprBepckor mpojexta [Cockburn00].

CrydajeBuma kopuithema Huje Moryhe oOyxBaTUTHM 4YMTaB KOPMCHUYKM 3aXTjeB,
Beh caMo acmekT IoHallalba CUCTEMA, Tj. HberoBe (yHKIMje, U TO IpHje CBera y OHUM
CydajeBMMa Kajja ce IIOCMAaTpa MHTepakuuja usMeDhy KopucHMKa u cucrema. 3arto
crrenukanyja copTBEpCKUX 3axTjeBa TEXHMKOM CTydajeBa Kopuirhema Hije IOTOfHA 3a
ozmpebhene BpcTe 3axTjeBa ofHOCHO ofipelheHe Bpcre cucrema. Tunmuyan npumjep 3a To je
CHCTEM 3a pesepBallujy M IPOJAjy aBMOHCKMX Kapara. Ca jefjHe cTpaHe C/IydajeBu
Kopuithema ce MOKa3yjy BeoMa IOTOJHOM TEXHMKOM 3a ONMC MHTEpaKiuje KyIla ca
CUCTeMOM, TIpU YeMy Kymall Tpeba fla ofjlabepe HecTHMHALMjY, JaTyM IIyTOBakba U CIMYHO,
Kao M Ja II030Be CUCTeM [a M3payyHa ILyjeHy Kapre. Hepocrarak crydajeBa Kopuinhema
oIJIefia ce yIpaBoO y HeMOryhHOCT) fia ce ClI0’KeHa JIOTMKA padyHarba IyjeHe KapTe (Koja
Iofipa3yMjeBa padyHame OAroBapajyhe pyre, KaJKylauyjy Ipecujefama, pasanmduTiX
aepOIPOMCKUX TAKCH, Pas/IMUNTUX Tapuda IMOBe3aHNX KOMIIAaHMja UTH.) creluduimpa y
clieHapujy cry4aja Kopuithema [UseCases]. MehyTum, kaja 0Bo ce orpaHMUere CTaBU Y
KOHTEKCT TIpaB/berba KOPUCHMYKOT MHTepdejca, MTO je Y AUPEKTHOM (OKYCYy JOKTOpPCKe
mucepraije, 0Baj HEJOCTATaK II0CTaje IIOTIIYHO Mpe/ieBaHTaH, jep KaJKylaauyja LyjeHe

KapTe HMje 3a/laTaK KOPMCHIYKOT NHTepdejca Beh II0CTI0BHE JIOTMKe CHCTeMA.

Ciry4aj xopuinhema omcyje jemHy >Ke/beHY (PYHKIVOHATHOCT CHCTeMa Be3aHy 3a
jeqHOr VWM BUIe KOPMCHMKa cucreMa (akropa). LljenoBur ckyn ciydajeBa xopuinherma
crrenuipa cee npexsubene HaunHe Kopumrhemwa cyucreMa, ¥ Ha Taj Ha4MH JedyHuIIe
3aXTUjeBaHO IIOHAIlAlbe CMUCTeMa, Tj. TpPaHMIle CUCTeMa Ca acleKTa HerOBUX
¢yukimonanHoctn [MalanO1]. ¥V crmenudukanyuju KOpucHMYKMX 3axTjeBa 3a oppehenn
copTBepCcKM CUCTEM, Y 3aBICHOCTH Of] IberoBe C/I0XKEHOCTH, MOKe IIOCTOjaTi Ha CTOTHHE
cnydajeBa kopuithema. IlITo je cucrem cnoxenuju, To ce nosehasa MoryhHoct fa nobe o
HEIIPeLM3HOCTI 1 T3B. IBOCMICIeHNX (ambiguous) ciy4ajeBa kopuihema.
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3.3.Hajuewmrhe rpemike u npo6/ieM Be3aHU 3a 3axXTjeBe

JIBocMucIeHOCT ¥ coTBEPCKMM 3axTjeBUMa je BeoMa 4ecTa, M jaB/ba ce y 7Ba
obmka. IIpBy obmMK ce mpenosHaje y caMoM cIy4ajy kopuinhema, Kaja IIpOjeKTaHT Ha
pas/mIuynTe HauMHe MOXKe Jla TyMauy MCTH 3axTjeB. [Ipo6reM HacTaje Kajja IpOjeKTaHT He
MOXe [la youM KOju Off HauMHa TyMmMauema je McrpaBaH, Beh camo yBuba ma mocroju
nBocMucieHocT. OBaj BUJ, IBOCMIUCIEHOCTU Ceé JIAKO yodyaBa M OTK/Iama y capajmbu ca
TIOMEHCKUM eKCIIepTuMa. [Ipyrum o61uMK ABOCMMCIIEHOCTM Y 3aXTjeBMMa je MHOTO TexKe
yowbMB. AKO 3axTjeBa MMa MHOTO, OHM ce OOMYHO JiMjesie Y pasmM4mMTe TPyIe, M CBaka
rpyna 3axtjeBa pacmopebyje ce pasmrumTuM WwiaHOBMMa TyMa. Tajga Moxe pohm fo
CUTYyalMje y KOjoj CBM WIAHOBM TUMA M3BjeLITaBajy fa Cy 3aXTjeBy MICIIPaBHUL, U [a Y TPYIN
3axXTjeBa KOjy Cy aHaIM3Mpaay HeMa jBocMucieHoctu. Mebhyrum, decro ce jemasa sia
ofipebena rpyma saxTjeBa HMje y CarJTacHOCTU ca 3axTjeBMMa U3 JPYTUX TIPyTia, 11a OBaKBe
TpelliKe IaKo MOTY fia poly HempumujeheHo y ¢asm mpuKyIbama 3axTjeBa, LITO MOXKE
IOCTAaTy Be/INKN IpobieM y HapenHuM (asaMa copTBEPCKOr IIpojeKTa. Y JIUTepaTypu ce
upgeHTnduKyje BUIIe PasMMYMTIX M3BOpPa ABOCMICICHOCTH, KaoO I IIPENOpyKe KOjUX ce

Tpeba Ip>KaTy Kako 01 ce cMamila MOTyhHOCT BIXOBUX ITojaB/buBama [Wiegers06]:

o Crnoxena normka (Complex Logic) - CiokeHOCT JOTMKe y CIydajy
Kopuinhema MoKe 0TI Y3pOK MHOI'MM IIOIPELIHUM TyMaderblMa 3axTjeBa.
CrieHapuo y OBaKBMM 3aXTjeBMMa je Hajuemihe fyradax, ¥ Cafp>xit jefHy Wwin
Buure pasrpaHatux nyrama (IF-THEN-ELSE crpykrypa). IIpenopyka je ma
KaJla ce youe OBaKBM 3axTjeBM, lla C€ OHM IIOAMjeie Y BUIIE HE3aBUCHUX
3axTjeBa.

e HeratuBuy 3axtjeBu (Negative Requirements) — HeratuBHu 3axtjeBu cy
Ipyru M3BOp 3abyHe. YKO/IMKO IIOCTOjU 3aXTjeB KOji OIMCYje IOHAllame

Koje He Tpeba Jja ce Jiecy, TaKaB 3axTjeB He 61 Tpebasno crenyduiypary, jep
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je TakaB 3axTjeB Beh 3amoBo/beH. YKOIMKO CUCTeM He Pafil HUIITA,
He)XeJbeHO IoHallame ce curypHo Hehe pecmtn. Ilpemopyka je ma ce
3aXTjeBU OBOT TUIIA ITOHOBO fepMHMITY, KaKO OV Ha3HAYWIM IITa CUCTEM
Tpeba fia pagyu 1of; ofpehernM ycmopuma.

e IMsocraBmame nHPopmanmja (Omissions) — 3axTjeBuMMa MOTY HeLOCTajaTu
3HavuajHe MHpoOpMalyje, a Hajuemhy y3pok ToMe jecTe IPeTIOCTaBKa Ja ce
ozipeheno monamame noppasymujesa. (Knujenm uma mozyhnocm xpeuparea
ussjewumaja y PDF ¢opmamy. Ja nu Tpeba pasBujaTy ONLMjy LITaMIaba
TeHEepUCAHOT W3BjellITaja WM He?!) Y TOM C/Iy4ajy MHpPOjeKTAaHTU MOTY
PasIMYUTO pasyMjeT WCTM 3axXTjeB, OCUM YKOJIMKO HeMajy JCTe
IPETIOCTaBKE O IbEMY.

e Orpannyema (Boundaries) — ['panndne 6pojHe BpMje[HOCTU MOTY HOBECTU
mo pBocmucieHocT. Takobe, oOHe MOry O3HauaBaTH HeJOCTaTaK
nHpopmanyja. (Cmydenmu koju Ha mecmy umajy usmehy 80 u 90 noena
dobujajy oujery 9. OHO LITO je HejacHO jecTe Jia JI UCTY OLjeHy Ho0Mjajy u ca
Taudo 80 mwan TauHo 90 moeHa)

e l36jeraBame pBocMucienux pujeun (Avoiding Ambiguous Wording) - ¥
HacTaBKy he OuTH HaBeIeHe Heke CMjepHMIIe 3a MMCakbe 3aXTjeBa Kako Ou ce
nsbjersie Moryhe 3aMke 1 JBOCMUCTIEHOCTH je3MKa:

o CuHOHMMI: YKOIMKO Ce Y Pas/JIM4NTUM JAOKYMEHTVIMa OIINCYyje MCTa
CTBap Ha pas/JM4YNTe Ha4yMHe, I[IPeNopydyje ce CMUjelITambe
feuHUIINja Y 3ajeJHUYKN PjedHUK, KaKo OV WIAHOBM TUMa MOIIN
Jla UX JOC/bEIHO KOPHCTe KpO3 IMpojeKaT YaK U Kpo3 BUIIE HUX.

o Ckopo-cuHoHyMIu: IToHeKan ce MOTy KOPMCTUTH TepMUHIU 32 Koje ce
MOXKe IIOMUCINTY Ja Cy CUHOHMMU, a/lf OHM MOTY O3HAa4YaBaTU

CYLITMHCKY pasjmunTe cTBapu. Takse TepmuHe Tpeba fedunmcaTn y
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PjedHVKY IIpOjeKTa KaKo O CBM YMTAOLM Ha MCTU HAUMH PasyMjemmn
TepMIHe.

3amjermiie: 3amjeHuiie Takohe Mory Omtm wusBop 3abyHe Y
crrennukanyju 3axtjeBa. Tpeba ce TpyaUTH [a Kajga ce KOpPUCTe
3aMjeHuIe cse Oyzie jacHO. YKOIMKO ce KOPUCTe 3aMjeHMIe 060 WIN
0HO, He 6u TpebasIo fa mocToju 3a0yHa Ha IITa Ce 3aMjeHMIe OTHOCe.
Ckpahennune:  Ckpahennne  Ttakohe  mory  mosectm 1o
nBocmucnenoctu. (Knujenm uma mozyhnocm kpeuparea ussjewimaja
y PDF/XLS ¢opmamy. Ila mu Tpeba IpaBuTH u3Bjemraj y oba
dopmaTa, WM caMo y jelHOM Of IIOMEeHYTuX?! AKO ce IIpaBu y oba
dopmara, fa mm ce 0b6a reHepuIy UCTOBPEMEHO VWM K/IMjeHT Tpeba
fa opabepe >xebeHU dopmaT?) Y TOM CIydajy ce Ipejiaxe Jia ce
eKCIUIMIIUTHO Ka)ke Ha INTa Ce MUCIM, YuMe ce u3bjeraBa
xopunrhemwe ckpahenuna.

Hempennsuu uspasu: 3aXTjeBM 4eCTO Cafipyke HEMPeIM3HOCTU Koje
he pasmuumtu mpojekrantm pasmuunro nporymauntu. (Hacnos y
uszejewumajy mpeba oa 6yoe Hanucan éehum crnosuma 00 ocmamka

mexcma.)

CBe IBOCMUCIEHOCTHI Yy COQMTBEPCKMM 3axTjeBUMa MOpajy OUTHM yodeHe U

OTK/IOB€He LITO je Moryhe paHuje kako 6y ce 1m30jermt JOZATHYM HALIOPY U HAIpaBIIa

yIITeIa Y BpeMeHy. AKO ce JIBOCMIC/IEHOCT YOuM TeK Kaja fnobe o ¢ase nMivieMeHTanuje,

Kao IIoC/be€amiia HaCTan HEOIIXOTHE I/I3MjeHe KOje ¢y HE pI/IjeTKO B€OMa CJIOKEHE U

3axTHjeBajy MHOTO BpeMeHa. Y Tabemu (Tabena 1.) cy mpukasany pesynTaTu UCTPaKMBamba

[Frost07] xoju roBope o TOMe KOJIMKO je BpeMeHa IOTpeOHO 3a JICIIpaB/baibe Ipellaka y

OJIHOCY Ha TO Y K0joj Cy a3y mpojekra rpemnike yodeHe. Tako HIIp. aKO ce TpellKa youu y
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1pBoj dasy 1 3a BEHO JUCIpaB/bambe je OTpebaH jeflaH caT, aKo Ce MCTa Ipellka youu TeK

TOKOM pajia CICTeMA, 32 IeHO UCIpaB/bamke 6uhe morpedHo nsmely 40 n 1000 catu.

Ta6emra 1: Bpujeme moTpe6HO 3a mcnpaB/pame rpemaka mo ¢gasama (y caruma)

Tectupamwe
IIpuxynmbame Tect Pap,
ITpojexroBame | ViMmnemeHTanyja (ToxoMm

3axTjeBa NPUXBAT/BUBOCTH  CHCTEMA
pasBoja)

1 3-6 10 15-40 30-70 40-1000

3.4. JloMeHCKHM MOJeJ1 Y KOHTEKCTY 3axTjeBa

Haxon npapmpema crienndukanyje caydajea kopunrherwa, MHOre MeTOfie pasBoja

coTBepa Mperopydyjy Ipas/bere JOMEHCKOT MOJie/la CUCTeMa.

Y 06jeKTHO OpjeHTHCAaHNM AIUIMKALlMjaMa, CTalba CUCTeMa y4aypeHa Cy y IOMEeHCKe
objexTe cucTeMa KOju, 3ajeHO ca Be3aMa U OIPaHMYEHNMa, YMHe JOMEHCKM MOJeN
copTBepcKor cucrema. J[oMeHCKM MOZeNT OINCyje CTaTUYKy CTPYKTYPY COPTBEpCKOT
CHCTeMa, Tj. OCHOBHe KOHI[eIITe U3 JIOMeHa ITOCTIOBHOT IpobieMa Koju ce mpojekryje. OBaj
MOJIeJT Ce jOllI HasyBa U KOHIENITYaTHU MOJe/I, ¥ TpaBu ce y paHoj dasu (dasa aHammse)
XMBOTHOI IUKIyca codTBepa. [JIOMEHCKM MoOJen MpefcTaB/ba OCHOBY 3a Jabe
IPOjeKTOBambe MOfie/la IofiaTaka Koju he OMTH OCHOBa 3a IPOjeKTOBambe CKIAAUIITA
nofaTaka codTBepckor cucrema. Kako caydajeBu Kopuithewa OINCYjy MHTepakuujy
usMmel)y KopucHuKa 1 cucrema, Koja ce peammsyje peko KOPUCHUIKOT MHTep¢ejca 1 uMa 3a
IVUB TIPOMjEHY CTalba CUCTeMa, Be3a u3Mehy oBa Tpu Aujesta cucTeMa Mopana 6u 6uTtn yseta

y 063up Beh y dasu npukympama KOPHCHIYKIX 3aXTjeBa.
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ITocroje pasmmumuTe TEeXHUKE 3a IIPaB/belbe [NOMEHCKOI MOJie/Na. JemHa of
Hajje[HOCTABHMjUX TeXHNKA jecTe Kopuirheme /MCTe KaTeropyja KOHIENTya/IHNX K/Iaca, a
4eCTO Cy y YHOTpeOM M TeXHMKe Koje IMperopydyjy T3B. MaTepHe aHaaM3e WIN TaTepHe
noMmeHckor Mogpena’. Mehy najuemthe kopuimheHum TexHMKaMa, BjepoBaTHO 360T
jeHOCTaBHOCTH, jecTe MAeHTM(UKaIVja KOHIENTya/JHUX KIaca yodaBaweM VMEHMIA Y
KOPMCHMYKOM 3axTjeBy [Larman98]. OBa TexHumka Ipemjgaxe Kopuiihemwe MMeHNMIA U
MMEHMYKMX CMHTarMM Kao KaHAMZAATAa 3a KOHIIeNTyajHe Kaace Tj. HMUXOBe aTpubyre.
MebyTtuM, ako ce y3smy y 063up y3poLu JBOCMUC/IEHOCTH KOJ] C/TydajeBa Kopuiithema, jacHO
je ma oBa TEXHMKA MOXKE JOBECTM [O IpeIllaka Koje Ce Taja IPEHOCe U Ha CTPYKTypy
cucreMa. I'penike y CTpyKTypu Koje ce yode TOKOM MMIUIEMEHTALMje je MHOIO TeXe
OTK/IOHNTY, jep he TakBe M3MjeHe MMATy yTHIaja HA MTOHAIIAE CHCTeMa, Te he U beroBu

IUjeIOBU KOji peansyjy IMoHallakhe Taa MOPATH Jla Ce MUjembajy.

Y uwby OTKmamama JBOCMUCICHOCTM Y KOPMCHMYKUM 3axTjeBUMa, U CBUX
OMACHOCTM Koje 300T BUX MOTY Jia IPOUCTeKHY, Y 0BOM pafly O61he mpemopydeH Hemrto
Ipyraumjy TIPUCTYI creluduKalnuju caydajeBa Kopuithewa U IIpaB/berma JTOMEHCKOT
Mofienma. Hamme, ymjecto fa ce /IOMeHCKM MOfle/l TpaBM Ha OCHOBY chenudukaiuje
crydajeBa Kopuirhema, 0 OBOM MNPUCTYIy, clenmdukaiyja crydajeBa xopuinhema he
OMTM 3acHOBaHA Ha IIPETXOJHO KpeupaHOM JOMeHCKoM Mogeny. [lakie, Ipuje
crenndukanyje caydajea kopumhemwa, IOTpeOHO je HaIpaBUTH IIPBY Bep3Njy WK

,,CKI/IHY“ JOMCHCKOT MOJ¢cIa. HOMeHCKI/I MOJIEII he na OBaj HA4YMH ITIOCTATU I10JIa3Ha TadKa

® Ilarepun anammse (Martin Fowler) u nmatepun momenckor mopena (David C. Hay) npencrasibajy
TOTOBE [Mje/I0Be JOMEHCKOT (A 1 IPYTUX) MOJeNa Koje Cy CAYMHIIN JOMEHCKM €KCIIEPTH, a Koje je moryhe
MCKOPUCTUTH Tj. MHTETPUCATH Y MOJIE/T HEKOT HOBOT CHCTEMa BE3aHOT 3a CIMYaH JOMeH. VIneja je 3acHOBaHa
Ha CTAQHOBMIITY [ja CaMO HOMEHCKM eKCIIepTH, Jakjie eKcIeptu y opmpebenoj obmactu, y HOBOBHOj Mjepu
M03HAjy OMeH TpobeMa Kako Ou 3a Iera MOIIM HANPaBUTH MOKEN. VI3 OBe IMepClieKTHBE, MHXKEHePH
codTBepa y 0BOj (hasu nmajy ymory camo fia egyKyjy SOMEHCKOT eKCIepTa Kako /ia KOpUCTH onpeheHy TeXHUKY

MopenoBama. [Fowler97]
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IpWIMKOM crienmukanuje coprBepckux saxtjea. OBo He 3Haum Aa he 1o kpaja dase
IPUKYIUbatbha 3aXTjeBa II0JIA3HNU JJOMEHCKI MOJIe/ OCTAaTy HellpoMMjereH. HampoTus, Kako
ce Oyy yo4aBa/m fleTa/bll KOPUCHMYKNX 3aXTjeBa IPUWINKOM cCllenMQpuKanuje ciaydajesa
Kopuinhema, Kojyu HICY 6311 y3eTu y 063Up Y IIpaB/betby HUIMjATHOT JOMEHCKOT MOJIeTIa,
oBu fietasby he 6uTH yxbydeHn u y foMeHcKn Mogpiest. [lomencku mopen he 6utyi ocHoBa 3a
IpPOjeKTOBambe CTATMYKUX JMjelioBa CucTeMa, HOoK he cmenmdukanmja crydajeBa
Kopumhewa OUMTH OCHOBa 3a NPOjeKTOBalbe AMHAMMWYKNUX AujenoBa cucrema. CTaTHUKH
JIVIjeIOBU CUCTeMa IIPeJICTaB/bajy HerOBY CTPYKTYPY, JOK AMHAMUYKY [MjesioBu ofpehyjy
HoHamamwe cucreMa. Ha oBaj HaumH Ouhe moryhe, ox camor moderka IpUKyIUbama U
criennukanmyje KOPUCHMYKNX 3axTjeBa, IIOBe3aTM CTaTMYKM (ZOMEHCKM MOJen) M
AuHaMMYKKM (caydajeBy Kopuirhema) MO MoOJiella CHUCTeMa, M OJpKaTl IBUXOBY
CeMaHTMYKy KOH3MCTeHTHOCT. OBa 4MIeHNIIA je K/by4Ha 3a HapefHe (pase pasBoja ako he
OUTH OCTOBEHe AMPEeKTHO Ha crnenmnduKanujy crydajeBa kopuirhema (1ITO je cryd4aj ca
CBUM MeTojaMa Koje cy BoheHe cimydajeBuma Kopuihemwa — use case driven). JloMeHCKM
MOJIe/I Y OBOM KOHTEKCTy MMa YJIOIy pjedHMKa IIOjMOBa ¥ TepMMHa Koju he ocuryparu

IbUXOBY CEMAaHTNYKY KOH3UCTEHTHOCT IIPWJIMKOM OIIMCHBaba JOMEHA np06neMa.

Y mpwior oBOM IpHUCTYIy MAe Te3a Koja ce Moxke Hahu y ymreparypiu: ,AKO Cy
IBOCMICIIEHN 3aXTjeBM HeIlpujaTe/b, AOMEHCKM MOJie/l je IpBa jmMHMja opbpane!”
[Rosemberg07]. VI3 Tor pasora jemHa oj armwIHux Meroja paspoja copreepa — ICONIX
Process, unju je TBopal; Doug Rosenberg, kao momasny Tauky y IpUKyIUbamby KOPUCHUYKNAX
3aXTjeBa IOCTaB/ba YIpPaBO IIpaB/bele JOMEHCKOT Mofena. TpafuIMoHaTHM IPUCTYII
crreruKanyuju crydajea Kopuirhemwa IoppasymujeBa crienmdukanyujy koja Tpeba fma
Oyze TeXHOJIOMIKY He3aBUCHA I allCTPAKTHA, Y TOM CMUCTY fIa He 3a/1a311 y JOMEH pjellena.
MebyTum, oBakaB IPHUCTYI 4YeCTO JOBOAU [O IBOCMUC/IEHOCTU Y 3axXTjeBUMa, duje ce
paspjellerbe IpernylTa IIporpaMepyuma Koju TyMade M MMIIEMEHTUPAjy OBe 3axTjeBe.

Cmeneha omka (Cnuka 7) Ha AYyXOBUT HAauMH IIpMKasyje MpoOeM KOju HacTaje Kaja
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crremuKaIyja 3axTjeBa Huje JOBO/PHO IIpelM3HA 1A Ha Taj HAYMH JOIYIITA PasIMInTa

TyMaduewa Of] CTpaHe Pas/IMUNTIX yuecHMKa y mpojekrty [Oakland89].

Ha xoju HaumH je

[ITa je cxBaTNO ITa je [ITa je
Objammemne KOHCY/ITaHT
pyKoBopmIang aHaIUTUYap nmporpamep
KOPMCHHUKA IPMKa320
IpojeKTa? cienuuuMpao?  MMIUIEMEHTUPAO?

pjeureme?

Koje cy Kommko je Kaksa je [ITa je y ctBapu
Kako je cucrem
omnepauuje cucreM KOPUCHIYKA KOPUCHMKY
BOKYMEHTOBAH?
MHCTanMpaHe? Hartahen? oJpLIKa? Tpebano?

Cnuka 7: Pasnmuyura TyMauema oOff CTpaHe pa3INYUTIX yYeCHUKa y mpojekry [Oakland89]

basupame crenydukanuje caydajea kopyuirhema Ha foMeHCKoM Mogeny y ICONIX
Process meTou oIIpaBIaBajy M YMIEHNIIOM Ja aKO e XKe/ 00jeKTHO OpjeHTICaHa aHa I3
U TIpojeKToBame Koje he 6uTu 3acHoBaHO Ha crenduKanuju crydajesa Kopuinhema, Taa
ce ciydajeBu Kopuinhema MOpajy BesaTu 3a obOjexTe, jep clydajeBu Kopyinhema caMy IO

cebu HUCY 00jeKTHO OpjeHTHCAHM.
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Y HacraBKy he OMTM pasMOTpeHM pasIMYMTH MOJie/IM IIOflaTaKa, TEeXHMKeE 3a
Kpenpame Mofiefla Kao ¥ HOTalMje 3a muxoBy crmenudukanyujy. Kako je mpenmer pama
ayToMaTm3aljija KOPMCHUYKOT NHTepdejca 3aCHOBaHA Ha MOJIeTy CIydajeBa Kopuiiherma, a
IPeTXOJHO Cy OIlMCaHe Be3e ¥ 3Hayaj MOJe/a IOflaTaKa, Tj. JOMEHCKOT Mojena 3a
crrennukanyjy crydajeBa kopuinhersa, 6uhe nmpukasHe TexHUKe M HOTalyje Koje he Ha
ofiroBapajyhm HauMH KpempaTy Mofe/l IIOfATaKa, Kako OM ce OH MOTao KOPUCTUTHU Y

IIponecy reiepucama KOPpUCHUIKOT I/IHTeP(lJejca.

[TocToju BumIe HedMHUIMja MOJeTa TOIATaKa, /U ce Y BehmHM Mofenu mopaTaka
meUHNITYy Kao MOJenM KOjuUMa ce pealHM CUCTeMM OIIMCYjy MpeKo cKyma objekara
(enTMTeTa), BUXOBUX aTpubyTa M MelycoOHux Besa. Taxobe, momen mopmaTaka ce Moxe
fedyHMICATH Kao cliennduyaH TeOpHjCKI OKBUP ITOMohy Kora ce crenydukyje, Ipojekryje

U MMIUIEMEHTHPa Heka KOHKpeTHa 0asa royataka [Lazarevi¢03].

MogenoBame 1ofjaTaka MpeJcTaB/ba AKTUBHOCT y cOGTBEPCKOM IIPOLIECy y Kojoj ce
JICTPaXYjy CTPYKType OpjeHTHcaHe Ha nopatke [Ambler04]. Mognemu mopgartaka Mory ce
IIPaBUTH 33 Pas3IM4uTe I0Tpebe, Off KOHLIENTYa/IHUX — JJOMEHCKIX MOjie/la BUCOKOT HIBOA,
no ¢usmykor mMofiesia mozaTaka. Ca aclekTa 00jeKTHO OpjeHTMCAHOT pasBoja coTBepa,
MoOJIeNioBambe MojjaTaka je CIMYHO IPaB/bery iMjarpaMa Kilaca, ca PasanKoM IITO ce MOJeN
HoflaTaKa O[HOCK MCK/bYYMBO Ha MOZIATKe, TOK Ce Y AMjarpaMy Ki1aca, mopes aTpuOyTa MOTy
IPUKa3MBaTH U OHamama. MelyTim, ako ce yame y 063up Ipenopyka jja KOHIeITyaTHI —
JIOMEHCKN MOjie/l He Tpeba fa cajpKu MeTofe Tj. IIOHAIlaibe, Tafla je jeliHa pasjnKa y

HoTalMjama KojuMa he 6uTy mpukasuBaHy MOJIE/IN.

Y murepatypu [Ambler04] ce moxxe Hahm cipepieha nozjenna Mozerna mogaraxa mpema

onmTocTy (1aKo ce Ha HEKMM MjecTHMa OBa IIOofijeJla CMATpa IOJIje/IoM IIpeMa CTIITY):

L KOHHeHTyaHHI/I MOJE/I IToaaTaKa: OBu MOJC/IIN Y€CTO CE Ha3I/IBan n

JIOMEHCKI MOJie/Ii, ¥ Hajyelrhe ce KOpHCTe y KOMYHMKALUJI Ca JOMEHCKIM
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eKCIIepPTUMA 3a YIIO3HaBakhe KOHIIENaTa 13 JJOMeHa IIOCJIOBHOT CUCTeMa Koju
ce mpojekryje. Kpeupajy ce y modernoj ¢asm codrBepckor mporeca, n
IpefiCTaB/bajy OCHOBY 3a IIpaB/bele JIOTMYKOr ¥ (PU3MIKOr Mofesna
IIO/laTaKa.

e Jlormuku mopen mogaraka (Logical data model - LDM): Onucyjy xoHIenTe
JOMEHA 3Ha4YajHe 3a OHAj JMO JOMEHAa KOju Ce TOI TPEeHYTKa MOJeyje.
Omcerom Moxke oOyxXBaTaTu IIOjef[lUHAYHE IIOACUCTEME, a MOXe
IpUKasuBaTU U YMTAB CUCTeM. Bumie ce Kopuctu y TpaMIIMOHATHUM
MeToflaMa, HeTo y arwIHuM (jep ce cMaTpa fa He NOMPMHOCK 3HAYAjHO Y
IIPAKCH).

o Ousnukn mopen mnoparaka (Physical data model - PDM): Ilpuxasyje

VIHTEpHY LieMy 6ase ofaTaka, Tabese, KoloHe U Bese usMehy Tabera.

Y KOHTeKCTy ayromarmusaluje IIpolleca pasBoja KOPMCHMYKOT HHTepdejca Kao
IpeaMeTa OBOT paja, M3pa3 HOMEeHCKM Mojel he o3HayaBaTy KOHLENTYa/JHM M JIOTMYKI
Mofie/T IIofaTaKa, oK he (M3MUYKM MOJen Ha aIUIMKAIMOHOM HUBOY OWMTH IIpeICTaB/beH

O6jeKTHI/IM MOJEJIOM, a Ha HUBOY CKJIaAUIIITA ITIOIaTakKa pETaliiOHNM MOJIETOM.

HajpacnpocTpamennjn o6k yyBama IOATaKa y JaHAIIbBUM aIUIKaljjaMa jecTe
Kopuithemwe pemanmonnx 6asa mopjaTaka. Kop mepsucTeHiuje TofjaTaka y JaBa
aIlUIMKalyjaMa, Hajuemrhe ce moppasyMmmjeBa UyBame JaBa objekaTa y penannoHoj 6asn

TTOjIaTaKa.

Pemamyone 6ase mojaTaka IIOCTajle Cy CBOjeBPCHM CTaHAApA, V JOMEHY
Hep3NCTeHlMje ofaTaka. Pasmosu 3a To cy 6pojHy, am Ipuje cBeTa TO je jeTHOCTAaBHOCT
IBMXOBOI Kpeupama U IpUCTyNa Iojanuma y muma Kopuimhemwem SQL-a, kao u
jeIHOCTABHOCT CTPYKType MOje/na IIoflaTaka — peallMoOHOr Mopena. Pemanuone 6ase

HOflaTaKa IpYXKajy CTPYKTYpUpPaHy peIlpe3eHTalujy IIoflaTaka, y TaOelapHOM OOJNKY,
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oMoryhaBajy mpucTyn m axypupame Iep3MCTeHTHUX IOofiaTaka, n o00e3bjehyjy dyBame
MHTETpUTeTa TMoflaTaka. Takobe, 06e36jelyjy KOHKypeHTHOCT IpUCTyIy mofaunMa, Kao I

IiMje/berbe MojjaTaka off CTpaHe PasIMYNTUX KOPUCHMKA WM alUIMKaluja.

Y 006jeKTHO OpjeHTMCaHMM aIUIMKallMjaMa IIepsucTeHIMja Tpeba fa omoryhm
JyBame objeKaTa y penanyoHoj 6asyu mogataka. [Ipu Tome ce He MMC/INM caMO Ha YyBambe
nojenHavyHuX objekata, Beh M ILujeme Mpexxe y3ajaMHO IoBe3aHuX objekaTa, Koja
penpesenryje oppebenn objexTHu Mmopgen. Ilopem objexara Koju ce TpajHO dyBajy, V
00jeKTHO OpjeHTMCAaHUMM aIUIMKallMjaMa TOCTOjU BeMMKM Opoj T3B. TPAHCUMjeHTHMX
objekata. Hajuemhe y oBakBMM ammmkalujamMa IIOCTOjM MOJACUCTEM Koju Tpeba Ja
06e36ujenyt MaTepyjaMu3aIujy 1 leMaTepujaIn3aitjy Iep3sucTeHTHIX 00jeKara, Tj. bUXOBY
TpaHchopMalLyjy y OONMK IIOrOflaH 3a 4YyBalbe y pelanuoHuM 0a3aMa IofaTaka —
pemanyony Moges. [lakie Iep3ucTeHTHOCT ¥ 00jeKTHO OpjeHTICaHUM aIUIMKalyjaMa Koje
KOpJICTe peyalyoHy 6asy IlofaTaka MOXKe ce IIOCMaTpaTy Kao Ipolec TpaHcdopmaimje

006jeKTHOT MoJle/Ia y pe/laliOHN MOiesl ¥ 0OpaTHO.

OcHoBHI 1Ip06/IEM Y MOJI€/IOBalby PeATHUX CUCTEMA je YMIbeHMIIA []a Cy TOTOBO CBI
peaTHM CUCTeMU C/IOKEeHU, MPBEHCTBEHO 300T TOra INTO y HMMA IIOCTOjU BeIUMKU Opoj
objeKaTa, BUXOBUX CJIOXKEHUX Be3a M BUXOBUX aTpubyTa. OMIITH METOMOOIIKM TOCTYIaK
3a CcaBlaflaBaibe CAOKEHOCTM Y ONNUCYy CUCTeMa je afcTpakiimMja. AIMCTpakuuja je
KOHTPOJIYICAHO U IIOCTEIIEHO YK/bYUNBalbe JieTa/ba y OIINC CUCTEMA, ,CaKpuBame" JleTaba y
OINICMBAIby CHMCTEMA, OJHOCHO W3B/IAaYelbe J IIPUKA3MBambe OIIITUX, a Ofjlararbe
ONMCHBaIba JIeTA/BHIX 0COOMHA HEKOT CHCTeMa. Y MOfe/IMa MofaTaka Kopucre ce c/befehe

arctpakuyje [Lazarevi¢03]:

e Tummsaumja (kracudukanyja) objekaTa, OJHOCHO IMoOfjaTaka: 00jeKTH Koju
MIMajy WCTM CKyIl OCOOMHA M MCTO [MHAMMYKO IIOHAINAe MOTYy Ce

IIpeICTABUTI TUIIOM W/IN K/TACOM objeKara.
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e TeHepanmsamyja: CKyll CIMYHMUX TUIIOBa objeKara IpeNcTaB/ba Ce ONMLITIjUM
TeHEePUYIKIUM TUIIOM, OJJHOCHO Ha/ITUIIOM.
e Arperammja: cKyn o6jekaTa U HBUXOBUX MelycoOHMX Besa ce TpeTumpa Kao

jeAVIHCTBEHM, arperMpaHy THIL.

y JINTEPATYypN €€ YE€CTO Ha PAIININUTUM MjeCTI/IMa Pas3INMINUTO TEPMUHOJIOUIKN
onpebyjy MOIEC/IN II0daTaKa, M HEMaA jaCHe rpanune I/ISMebY TEXHUKA 3a MOJENINpame,

HOTAllJja 3a MOJie/IMpalbe, M cCaMMX MOJIe/Ia IToflaTaka. Y OBOM pafy:

e TexHMKaMa he ce cMaTpaTy aKTMBHOCTH Koje oMoryhaBajy npeHTuduKamjy
eHTuTeTa (0OjeKaTa) ¥ BMXOBNX Be3a Y peaTHOM CUCTeMY KOjI ce MOJIenyje;

e wHoranmuje he OuTM mocMaTpaHe Kao  HAYMHYM  IpUKasMBamba
UeHTN(PUKOBAHIX eHTUTET];

e MoflenM TojjaTaka osHadaBahe peasaH oONMMK y KOMe ce Hajase IOJAIMN
(o6jekTHN Yy OO0jeKTHO OpjeHTMCAaHMM aIUIMKalyjaMa, ¥ peIalyiOoHN Yy

CUCTeMJMa 32 yIIpaB/batbe PeIalIOHNM Oa3aMa I1ofjaTaka).

Y nacraBky he 6uty nmpukasan o6jeKTHU ¥ pelTalfOHM MO/ NOJATaKa, IbIXOBe
HajBa)XKHMje KapaKTepUCTHKe, Kao ¥ pasjmke Koje mocroje meby muma. 3atum he ce
objacauTu mpobneMn y TpaHcPOpMAIUjU jeTHOT MOfena y APYTW, Kao M HAYMHM 3a
IpeBaswIakembe OBUX IpobseMa. buhe mpukasane HoTaluje M TeXHMKe 3a MOJI/IOBAEbE
nofaTaka. OBOM aHa/M30M oakinahe ce n360p Mofiena, TeXHUKe M HOoTalMje Koju he 6utn

xopuithenn y popmupamy Mozena 3a reHepucarbe KOPYCHIYKOT NHTepdejca.

O6jexTHI MOfEN

Y objexTHOM Mofienry objeKaT ce fedyuHMIIe KaO eHTUTET KOjU je CIocobaH Jia dyBa

CBOja CTamba ¥ KOj OKOJIMHY CTaB/ba Ha pacIiojaraibe CKyIl ollepalyja IIpeKo KOjuX ce TUM
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cramuma Tnpucryna. Crame 00jeKTa IIpeJicTaB/ba Ce BPHMjeIHOCTMMA HeTOBUX OCOOMHA:
aTpubyTa objekara I BHETOBYX Be3a ca APYrUM objekTuma y cucremy [Lazarevic03]. [lanac je
Y PasBoOjy alUMKalMja IPeoBsIafia0 T3B. 00jeKTHO OPjeHTMCAHM IPUCTYII, Te ce 32 Pa3BOj
aIUIMKalyja KOpYUCTe IMPOrpaMcKy jesnny OasupaHy Ha Kopuinhemwy o6jeKTHOT Mofena. Y
OCHOBY CBUX TMX ITPOTPaMCKIX je3MKa Hajla3y ce KOHLenT Kiace. Kmaca ce jedunuine xao
alICTpaKTHA TIpefcTaBa CKyma objexaTa Koju MMajy ucre ocobmne. Ha oBaj Haumu ce y
00jeKTHOM MOZeNy TOCTIDKe THUIM3aluja Tj. KIacuduKalyja, Ka0 OCHOBHA aIlCTpaKilMja
nopaTaka. Kmaca ce cactoju of arpubyra n Metozia. ATpubyTuma ce fedunuiie crame, a
MeTojjaMa IIoHamame Kiace. Ob6jeKkaT IIpeficTaB/ba jefHO KOHKPETHO II0jaB/bUBAIbe

(IIpyMjepak, MHCTAHILY) CBOje Ki1ace.

Osoba

-Ime

-Prezime

-JMBG

+prikaziPodatke()
+provjeriValidnostJIMBGa()

Cnuxka 8: IIpumjep xmace
Ilopen kmacudukaiyje, o6jeKTHM MoJien TOAp)KaBa ¥ TeHepalusalujy -—
aIICTPaKIMjy Y KOjoj ce CKYII C/IMYHNMX TUIIOBA Tj. Kjlaca objexkara IIpefcTaB/ba OIIITHIM

TeHepUYKIM TUIIOM Tj. HAITUIOM. 32 pasamunTe KIace objexara Kaxe ce Jla Cy CINYHI

YKOJIMKO MIMajy HeKe 3ajeJHITYKe OCOOMHe JIN IIOHAIIAIbe.

76



mp VMnmja Antosuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
JoKTopcku pag 3aCHOBAHO Ha C/IyYajeBuMa Kopuinhemwa

Osoba

-Ime
-Prezime
-JMBG

+getime()
+setime()
+getIMBG()
+setIMBG()

Student Radnik
-brojindeksa -brojRadneKnijizice
-godinaUpisa -zanimanje
-godinaStudija +primiPlatu()
+dnuGodinu() +idiNaOdmor()
+diplomiraj()

Cmuka 9: Ilpumjep HacrehuBama

Taxkolye, 06jexTHM MOJIe/T TTOfIpyKaBa U arperalujy — ancTpakIyujy MojiaTaka KojoM ce
ckynm TmocTojehux objexkata ¥ MBUXOBMX MehycoOHMX Besa TIpefcTaB/ba HOBUM,
jeMMHCTBEHUM — aTPeTMpaHUM TUIIOM. ATperupaHM objeKaT Kao CBOje KOMIIOHEHTe MMa
objeKTe Kojy YJHe arperamyjy, a Mo>Ke Ja JIMa, Kao Ijje/IiHa U CBOje COIICTBeHe arpubyre,

Kao Lije/ITHa MOJKe JIa CTyIa y Bedy ca JpyruM objektima y mopeny [Lazarevi¢03].

Student Predmet
-brojindeksa E * -naziv
-godinaUpisa -brojPoena
-godinaStudija J— : . o -brojCasovaPredavanja
+dnuGodinu() -prijavijuje | -je prijavio -brojCasovaVjezbi
+diplomiraj() ! +prikaziPotrebnulLiteraturu()

Prijavalspita

-ocjena
-datumPolaganja
+upisiOcjenu()

Cmuka 10: IIpumjep arperauuje

77



mp VMnmja Antosuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
JoKTopcku pag 3aCHOBAHO Ha C/IyYajeBuMa Kopuinhemwa

ITopes HaBemeHMX ANCTpaKIUja, 0OjeKTHM MOJieN MOAP KaBa M KOHLIENT yJaypema'’
KOjUM ce CTame oOjeKTa ydaypyje Ha Taj HaUMH IITO Ce APYTUM OOjeKTMMa y CUCTeMy
CTaB/ba Ha paCIlojlarame CKyI oIlepaliifja KOjuUM ce MOyKe TIPOMUjeHUTH cTame objekTa. Ha
OBaj HAYMH Ce CAaKpuUBajy J[eTa/by MMIUIeMeHTallMje cTama objexaTa, 1 omoryhasajy
IIpOMjeHy CcTama 00jeKTa Off CTpaHe APYIuX objekaTa y OKpyXKemy a fa Ipy ToMe 00jeKTH 13
OKpY’Kemba He [T03Hajy caMy UMIUIEMeHTallMjy CTamba 00jeKTa Koju Mujembajy. Ha oBaj Haumn
nocTioke ce Behu cremen HesaByucHOCTH M3MeDy pasmMUNTUX KOMIIOHEHTHU CUCTeMa Koje Cy
MehycobHO TOBesaHe, jep ce M3MjeHOM MMIUIEMEHTalMje CTamba jeTHOT objeKTa He

3axTjeBa U3MjeHa objeKaTa KOji Cy ca TUM 00jeKTOM ITOBE3aHI.

Osoba

-lme
-Prezime
-JMBG
+getime()
+setlme()
+getIMBG()
+setJIMBG()

Cmuka 11: IIpumjep enkancynanuje (ydyaypema)
Kombunanujom HaBefileHUX 0oco0MHa Koje IOfp>kaBa OOjeKTHU Mogen fobuja ce
MoryhHocT Qopmupama MOhHUX MexaHu3aMa Koju O0jeKTHOM MOZENy [ajy NPeSHOCT
IPWIMKOM pa3Boja IIOCIOBHMX AIUIMKAIMja Y OfHOCY Ha OcCTajie Mojie/ie Iojaraka. 1o ¢y

IpMje CBera KOHIENT!: IpeKIamama MeToja'!, mpekpusama (pefedunncama) merona'?,

0 yyaypeme - encapsulation

! TIpexmanamwe MeToma — overloading: MOryhHOCT [ja ce y MCTOj K/Iacu [ieK/IapuIly JBUje VIV BUILIE
MeTofa ca ucTuM nMeHoM. OBe MeTofie MOpPajy Ce pasIMKOBaTH y 6pojy M/WaK TUITy TapaMeTapa.

2 TIIpekpuBare MeToma — overriding: MOryhHOCT fa ce y HagK/Iacu M y HOJK/IACH AeK/Iapulle MeToAa
Koja ce MCTO 30Be, MIMa MICTY IOTIINC Kao U TUII Koju Bpaha, a a MM ce MMIUIEMEHTaLVje Pas3jInKYjy.
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KOMITATMOVWIHOCTY O0jeKTHMX TUIIOBA'’, KaCHOT IOBe3MBamba MeTofa', mommmop¢usma,

aIICTPAKTHUX KJIaca, uHTepdejca u Tx.

Pemanmmonn mopgen

Y pemanuoHOM MOy CUCTeM ce IpefcTaB/ba IIPEKO CKyIla pemauuja. Pemanuje
IIpeJiCTaB/bajy MPBEHCTBEHO TUIIOBe 00jeKaTa, a 3aTUM 1 HeKe Bese y Mofieny”. Pemaiuja ce
MO)Ke TpefiCTaBUTU Kao Tabena, THje cy KoaoHe aTpubyTu pernainuje, a Bpcre N-Topke's
peranyje. JemaH wii Bullle aTpulyTa pealyje jeaHCTBeHO uieHTUUKYjy jenHy N-TopKy
Y pe/anyju, u Taj CKyI aTpubyTa ce HasuBa NPUMAPHU Kby peranuje. Pealionn Moger je
BPUjeHOCHO OPjeHTIICAaH M Be3e Ce Y IbeMy OCTBapyjy IIpeKo BpUjefHOCTH aTpubyTa Ha Taj
Ha4yH IITO ce MTPUMApHU K/bYd HeKe pesalyje TojaBbyje Kao aTpubyT ApyTe peaiyje Koju
Tajla IIOCTaje T3B. CHMOBHU Kby4. Taja ce IpeKo BpMjeqHOCTH TOr aTpubyra MoxKe

yCIoCcTaBUTH Besa u3Meby H-TOpku 13 Te iBMje penaruje.

I'pymucamem aTpubyTa y pemalujy nocTmke ce TUIM3AINja Tj. kIacudukaimja Kao
OCHOBHA aIICTpaKIMja IojaTaka. Pemamuja ce y Mofiey mpeficraB/ba Ha Taj HaAYMH LITO Ce
UMe pejlaliyje IMIIe JCIpeJ 3arpajja y KojuMa ce Hajase aTpuOyTH KOjU YuHe pesaniujy.

[IpumapHy Kbyd pelaniyje o6u/beskaBa ce II0/jB/IaderbeM aTpuOyTa Koju ra 4nHe.

13 KoMnaru6uaHOCT 06jeKTHUX TUIIOBa: O0jeKaT OCHOBHE Kiiace MOXe 1obutu pedepeHily Ha Gumo
Koju objeKaT 3BeeH U3 Te KJIace.
" Late binding — KacHO TIOBe3MBamkbe METOMA: CBOjCTBO KOje MMajy T3B. BUPTYaTHe METOMIE — METOLE
KOje ce TOBe3yjy ca 00jeKTOM KOju UX je 103Bao y BpujeMe M3BpILIeHa MPOrpaMa, 3a pasiuKy of OOMYHUX
METO[la KoOje ce IOoBe3yjy ca 00jeKTOM y BpMjeMe KOMIIajaupama. IIpencraBmba jemaH of IPEAycaoBa 3a
)
CTBapame jakor nmonmMopdusMma. Y IporpaMckoM je3uKy JaBa, cBe MeTOie CY BUPTYaslHe.
P )
> Besa ca kapauHamHOWNY TIpec/TMKaBama sulle npema ulide, peannsyje ce IpPaB/bEbeM HOBE,
arperupajyhe penaumje, koja ce ogHOCK Ha caMmy Besy usmeby objekara.
peTNpajy
16 N-Topke mpeficraB/bajy pefoBe y Tabenama, y KojuMa ce Halase KOHKpeTHe BpUjeSHOCTH aTpubyTa
U3 JoMeHa JepMHMCAaHMX penaljoM, U MpefcTaB/bajy KOHKPETHO ojaB/buBame ofpehene penaruje.
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Artikal (ArtikallD, Naziv, DatumProizvodnje, Opis, JedinicaMjere, Cijena)

Cnuka 12: IIpumjep penaumje

l'enepanmusanuja, ofHOCHO cllelMjajM3allija ce y pelTalyOHOM MoJeny Takobe
IOCTIDKE IIpeKo BpujefHocTH arpubyra. IIpmMmapHM KbYyd HafTHUIIA Cce IIPUKa3yje Kao

IPUMapHU Kby Y Tabesi IO THIIA.

Artikal (ArtikallD, Naziv, Opis, JedinicaMjere, Cijena)
f i f
Prehrami)eniArtikaI (ArtikallD, RokTrajanja, Sastav)

AparatZaDomacinstvo (ArtikallD, TehnickeOsobine, UputstvoZaUpotrebu,
Garancija)

Cnuka 13: IIpumjep cnenujanusamnuje
Mebyrum, Tpeba HarmacuTu fa je epekar reHepaau3sanyje Tj. Coelyjaasalje caMo
IIPUBUJAH, jep je pelalyiOHN MOJie/l CEeMaHTMYKM CMpOMAIllaH, 1 IocMaTpajyhu penmaunjy
HIL II0 YEMY Ce He MOJKe 3aK/bY4YMTH Jja je€ OHA HA[TUII HEKE JPYre pealje, HUTU Ce 33 HEKY

penanujy Moxke TBPAUTY /1A je OHA TIOATUII HeKe IPYTe pelaluje.

[Ipexo BpujegHOcTM arTpubyra Moryhe je moctmhum u edexar arperanmje.
Arperupana pemanuja he taja cagpxat nmpumapHe K/bydeBe pelaliMja Koje YUeCTBYjy Y
arperaiuju, a opeJ, Tora MOXKe Cafip’KaTu U HeKe COIICTBeHe aTpuOyTe, jep ce arpernpaHa
penmanuja mocMaTpa Kao U CBaka Apyra penanuja y cucreMmy. Hu 3a arperupany pemanujy ce
Y PeTauOHOM MOJE/y HU II0 YeMY He MOXKe 3aK/bydUTH Ja IIPe/ICTaB/ba arperanujy aBuje
wn Buite nocrojehux penanuja. [IpumMjep 3a arperupany penanyjy Mo>xe 61ty fo6aBbarmbe
apTuKaga off CTpaHe Ho0OaB/baya YKOIMMKO je y CHCTeMy JO03BO/bEHO fla jeflaH apTUKas
mobapsba BUIle ToOaB/bava, a fIa jedaH KobaB/bad MOXe fia 006aB/ba Bullle apTuKana. Tama

ou pe1agMoHy MOIEN IIPUKA3a/In Ha cmenehm Ha4YlMH:
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] Artikal (ArtikallD, Naziv, Opis, JedinicaMjere, Cijena), ]
Dobavljac (DobavljaclD, Naziv, Adresa, KontaktTelefon)

Dobavlja(DobavljacID, ArtikallD, Marza)

Cnuka 14: IIpumjep arperanuje

Kopnurthemem SQL-a", cTanapaHOr je3ayka peylallMOHNX CUCTEMaA 3a YIIPaB/babeM
6aszama mopataka (DBMS'), Ha OCHOBY pelamyoHOr Mopena Kpeupajy ce Tabere, CKyII
OrpaHMYerha Ha BPUjeTHOCTY aTpubyTa, Kao ¥ AMHAMMYKA ITpaBwIa MHTerpuTera’’. Hakon
Tora Moryhe je uspmmtn SQL ynuTe KojuMa ce MaHMITY/IMIIe HaJ| TOfJAIMMA Y PeTAl[MOHO]
6asu mogaraka. UeTupu ocHOBHe omepanyje Haj mopaumma cy Create (insert), Retrieve

(select), Update, Delete, xoju ce ckpaheno HasuBajy CRUD onepauuje.

IIpo6nem Tpancopmanmje

Y o006jeKTHO OpjeHTMCaHMM aIUIMKallMjaMa IIepsucTeHIMja Tpeba fa omoryhm
JyBame oOjeKaTa y peal[oHoj 6asu Iojaraka, IpU UYeMy ce MOfaly TpaHCPOpMUILY U3
06jeKTHOT y pemanyoHn Mofen. Kako ¢y OBM MOJie/M pasIMUYMTH HOCTOjU YUTAB HUS3
Helogyjapama Koje je HeomxopHo npeBasmhm kako Om mpouec 6mo moryh. Osa

HENojyfapama IPONCTUYY U3 pasIu4uTe HaMjeHe OBUX Mojena. Pemanymonm mopmen ce

7 SQL - Structured Query Language

18 Database Management Systems — CrcreMu 3a yripap/bambe 6a3aMa Iogaraxa

¥ Tlop mMHAMMYKMM [paBWIMMa VHTETPUTETA IOApPAsyMujeBajy ce IpaBumIa KOjuMa Ce OfpKaBa
MHTErPUTET MOJjATaKa IPY M3BpILIABakby Ollepaluja ofpKaBama 6ase nmoparaka. Kaga ce Hapyum nHTerpuTeT
IofiaTaka HeKoM of omepaiuja (insert, update, delete) usBpuraBa ce jemna op akuuja: Restrict, Cascade, Set
null, Set default.
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KOPJCTH y pelalyoHnM 6asaMa ImojaTaka 4ija je OCHOBHA yJIoTa TPajHO UyBambe MOJATAKa,
IIOK ce 00jeKTHU MOfie/l KOPUCTH Y 00jeKTHO OpjeHTMCaHMM aIUIMKalyjaMa Koje MMajy 3a
Wb peanyusalyja MOCTOBHE JIOTMKe cucTeMa. IIpeBasmmaxkemy pasnuka usmehy osa fBa
MOJiesTa Iyro BpeMeHa ce ITocBehyje BeKa IMaXKba, Te ce y IUTepaTypy 06/1acT Koja ce Tude
oBor mpoOmema HasuBa object/relational impedance mismatch wm camo impedance

mismatch [Peak06].

Y HacraBKy he 6Ty IpuKasaHo HEKONMMKO K/bYYHMX pas3/yKa nsMehy objekTHor n

pe/IalliOHOT MOJe/Ia Koje YIHe OCHOBHe IpobjeMe y TpaHC(POpMALVji jeHOT MoZena y

IPYTH.

Konuenm nacmwehusatra

JemaH oji HajBaKHMjUX KOHIlemaTa OOjeKTHOT MOJe/Ia jecTe MOTYhHOCT fia jefan
objekaT HacIujemy M TpoIIMpU ocoOuHe Hekor mApyror objekta. Beh je pedeno nma
pe/allMoOHN MOfie/l He TIOAp)kaBa KOHIeNT HackehyBama, Te ce mpobmeM cBoam Ha
TparchopMaLjy Xujepapxmje objexara y Hu3 penanmja. Jakie, mpobnema He 61 Hu 631710
Kajja He Ou 6wio xmjepapxuje y 0OjeKTHOM MOJey, ail Kako OOjeKTHO OpjeHTHCaHe
aIUINKalllje MOJeyjy pealHe IIOCIOBHe IIpoliece, Tafla ce KOHIENT Hac/behuBamba Hamehe
Kao Haj60/bM HAYMH 3a IPelM3HO AeduHICcame 00jeKTHOr MOJie/Ia, KOjU IpyXKa JI0OBO/BHO
drrexcnbMIHOCT COPTBEPCKOM CUCTEMy Kako OM MOrao pma WCIpaTH IIpOMjeHe Y
HOCTTOBHOM cucTeMy. OBUX IIpefHOCTM ce He Tpeba oapehu mpumkom mpojekroBarma
06jeKTHOT MOfie/la, IITO 3HAYM Jla je IOTpe6HO MMIUIEMEHTMpPATH MeXaHM3aM 3a
TpaHchopMaLujy Xyjepapxuje objekara y penanuje M TO TAaKO Ja ce IIOCTUTHe edekar
cIelyjajusanyje Tj. reHepausalyje y pelanyoHoM Mofieny. Mebytum, y npakcu ce mopey

cIlelijaymMsanyje yecTo mpubjeraBa HEKUM JIPYTUM CTpaTerujama. Pasjior 1exxn y Tome MTo
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ce TIPWIMKOM MAHUIYINCakba MOJAIMMa, KOju ce Hajase y TabemamMa Koje dYMHe
CIlellMja/In3alnjy, jaB/ba morpebda 3a BemMKuM OpojeM cajama Tabesna kpo3 SQL ymure, a To
Yy MHOTOMe CMamyje mepdopMaHce u3BplIema. Tako ¢y y yHOTpeOM U cTpaTeryja MpaB/beba
noceOHux Tabesna 3a CBaKu M3BefeHN objeKkaT ca CBMM IO/bMMa Koje objekaT Hacbebyje y
xujepapxuju. MaHa oBe cTpaTeruje je HeMOTYRHOCT KOHTPOJIE jeiAMHCTBEHOCTH IIPYIMapHOT
Kby4da y pasmmuutuM Tabemama. Takobe, y ymoTrpebm je m crparermja koja mpepsuba
HOCTOjambe jeffHe Tabeste 3a cBe objexTe y xujepapxuju. Tama ce yBoay moce6Ha Ko/lIoHA y
Tabe/mM Koja IpefcTaB/ba TUN 0OjeKTa M3 XMjepapxuje, ITa ce NPWIMKOM MaHMITy/Ialnje
HOJjallIMa IIPBO Ca3Haje 0 KoM ce 06jeKTy paj, [1a ce OHZA U3BJIade [OJAIM I0TPeOHN TOM
TiIry objekTa. MaHa oBe CTpaTeruje yiexxy y YnbeHnIM ja he cBaka H-TOpKa MMATH II0/ba

KOja Cy IIpasHa 1 KOja ce He KOPUCTe.

Konuyenm udenmumema

Kapa ce roBopu o upeHTuTeTY 06jeKaTa Tpeda pasiBOjUTH MOCTOjambe 06jeKTa Kao
pedpeperye n 8pujedHocmu objexata. ObjexaT IIOCTOj| HE3aBICHO Of] CBOje BPUjeSHOCTI. Y

JaBa IpoOrpaMcKOM je3uKy mopeheme objekaTa BpIN ce Ha /iBa HAYMHA:

ol.equals(o2)

Cnuxka 15: O6jextu ca pedpepeHiaMma Ha UCTY MEMOPUJCKY TIOKALY
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ol.equals(o2)

Cnuka 16: O6jextu ca pedpepeHijamMa Ha pa3IM4NTe MEMOPUjCKe TOKaIMje KOje CafiprKe UCTe

BPUjeFHOCTH

[IpBu HauwH nopeny caMo pedepeHLie Ha 06jeKar, ¥ YKOIMKO Cy jeSHaK! TO 3Hauyu
la ce pajul 0 UCTOM 00jeKTy, TOK JPyTM HAUMH IOPeAN caMe BPUjeHOCTU Koje 00jeKTH
cajip>ke, Te MOTy OMTM jemHaKM, Mako cy pedepenie pasmmunte. Takobe, pedepeniie Ha
objekar uAeHTH(UKYjy M THUI KojeM oOjekTu Ipuiajajy, jep objekaT Moxxke KOOUTH
pedepenily Ha objexar ycTe KIace WIM KIace Koja je M3BeleHa U3 Kiace pedepeHTHOT
objexTa. Bese nsmely objexara ycrnocrapspajy ce Ha Taj HauMH INTO jefjaH 0OjeKaT cagpxu
pedepenny Ha npyru objekat. Ca jemHe cTpaHe, oBa pedpepeHiia FoBOpU O TOMe KOjI je THUII
o6jeKTa ca KOjuM ce ITPaBU Be3a, a ca Ipyre CTpaHe TPeKO e ce MPUCTYIIA BpUjeJHOCTIMA

aTpubyTa ipyror o6jexTa.

Y penaniMoHOM MOJeTy jelUHU U/IeHTU(UKATOP CBake H-TOPKe jecTe BPMjeHOCT
Koja ce Hajasy y hemuju koja mpepcTaB/ba OIpUMapHU K/bYd pealuje. 3aTo ce 3a CBAaKU
objekaT M3 O0OjeKTHOr Mofela, Ipy TpaHcOpMaLuju y penanuonn Mogmen oppebyje
arpubyT koju he ra jequHcTBeHO MAeHTH(UKOBATY (IIPUMapHU KbYY peranuje), u koju he
IPUWINKOM IIOBe3VBama pejlalija UrpaTi yaory pedepeniie y peanyju ca KojoM ce BpIIN

IIOBe3VBame (CIIO/bHY K/bYY).
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Acoyujayuje

IIpobneM acouumjaniuja ofHOCK ce Ha TpaHcdopMmaliMje Be3a Koje ce YCIIOCTaBIbajy
usmeby objekaTa y objekTHOM Mofieny y Bese usMely pemanuja y pemanmonom mogpeny. Y
pealoHOM MOJIeNTy Bese Ce YCIIOCTaB/bajy KopuilheweM CIOBHUX K/byYeBa, Tj. aTpUOyT
KOjU IIpelicTaB/ba IIPMMApHM K/byd y IIPBOj pellaliMjil IpeficTaB/ba Ce Kao aTpuoOyT y
pe/aluju Koja je IIoBe3aHa ca IIPBOM pe/anyjoM. Y 00jeKTHOM MOJIe/Ty IIOCTOji HEKOIMKO
BpcTa acouyjanyja: 1-1 (one-to-one), 1-* (one-to-many), *-* (many-to-many), 1 BuX je y

peTanuoHOM MofieTy moTpe6HO 06e36ujeuT KopuithemeM CIIO/BHUX K/byUeBa.

one-to-one

one-to-ma hy

many—to-one

= Hajuewhe ce - Kapa jepaH objekar = Objexar ca cTpaHe many = TpaHchopMmaumja ce

TpaHchopMalymja
BPILM Ha Taj HauUMH
ume ce oba objekTa
NPeACTABILAY JeAHOM
penaumjoMm. Ha T1aj
HauMH NoAaUM jeAHor
objekTa npowmpyly ce
nogauuma Apyror
cbjekta wm  nocrajy
JeAMHCTBEHA penauuja.
ATpubym™m penaumje
nocraly ampubym u
JjenHor " Apyror
cbjekTa.

Osota JMBG
Foroj
e Br
et mg 1 1 pseBrg)
uMBG #ge D atumRodjedjg
psetDatumR odjefjg

TmE
Prezime

+5etIMBG

Osoba [IMBG, Ime, Prezime)

NpaBM Be3y ca BMILE

objekara HEKOT
™A, Tapga ce
TpaHcdopMaLmja

BpLLM Tako WTO Ce
Hanpase nocebxe
penauuje 3a CBaku of
TMnoBa objexata, a
3aTMM CE MNPUMAapPHU
Kbyd objekta koju
NpaBy BE3y NamTM Koj
cBux objekata ca
KOJMMA je OH y Be3wm, Tj.
NPpUMapHU Kby
peENaLMje Ha CTpaHKu
one nMNpeACTaBiba Cce
Kac CMNOJbHU Kby
peENaLMje Ha CTpaHKu
many.

Racun

StavkaRacuna
rRBE

Proizvod

1 + rKdicna

tracuniD
Foatm

npaBy Be3ly ca jeaHum
objexTtom ca cTpaHe one.
Taga ce TpaHchopmaumja
BpILM Ha Taj HAYMH WTO
ce Hanpase penauuje 3a
CBaKM on TMNOBa
objexaTa, a npUMMapHU
K/bydu objexTa ca crpaHe
one ce npeAacTaB/ba Kao
CNO/BHU Khyd penauuje
Ha CTpaHW many.

BPIUM HA Taj HauMH
WITO ce nopen
penauMja koje ce
npase 3a CBaKM Of
TMNOBa oDjeKaTa npaBm
" AocpartHa
arpemmpajyha penaumja
KOJy UMHE MPUMApPHH
KIbyUueBM penauuja
KOje CTynajy y Besy.

Dobavljac Proizvod

FdobavljaciD FproizvadiDy
Haziy naziv
Fadresa -oena
Horofzvodi dobawljaci

QOsoba
e Dzava
+getime() kel
+setime() * 1 g
ot VEG) sstEE()
st VBE)

Racun [RacunliD, Datum)

StavkaRacuna
{RacuniD}, RB, ProizvodID, Koli
cina)

Osoba [JMBG, Ime, Prezime,
DrzavalD)

Drzava [DrzavalD, Naziv)

Proizvod
{ProizvodID}, Naziv, Cena)

Dobavljac
(DobavljaciD, Naziv, Adresa)

Dobavlja
{ProizvodID, DobavljaclD)

Cmuka 17: Aconujanmje
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Cmpyxkmypa u noHauiaroe

Pemamyonn Mofien KOpUCTHM TIofjlaTKe Kao MHTepdejc IpeMa OKpyXKemwy, HaKie
nHTepdejc IMHM CTPYKTypa penainje, JOK MHTepdejc 00jeKTHOT MOJiela YNHY ITOHAIIIAbe
objekara, Tj. jaBHe MeTOfe Koje IpeACTaB/bajy CepBUCEe Koje HeKM objekaT Ipyxka.
Konnenrom yuaypema IOCTIDKE Ce IIOTIIYHO CaKpMBarbe MMIUIEMEHTaluje CTPYKType

objexTa.

ITIponec Tpancdopmanyje 06jeKTHOT y pelalMoHN Mofen u obpaTHo, Tpeba fa
omoryhu mnpecimmkaBame aTpubyra objexara KOju 4uHe IberoBy CTPYKTYpy y arpubyre
permanyje. Kako xoHuent mHTepdejca y 06jeKTHOM MOZelTy He IOfpa3yMujeBa IVMpEeKTaH
IOPUCTYIl HETOBUM aTpuOyTMMa, MOTpeOHO je IMOBe3aTM CBaKM aTpuOyT penaiuje ca
oproBapajyhoM MeTofioM, Tj. MeTOHOM Koja obesbjebyje mpuctynm TpakeHOM aTpubyTy

objekTa.

HoTtanuje 3a npukasnBame Mojena NOfaTaKa

[Tocroju BuIle HOTaluja 3a IpMKasuBame Mojena nopartaka. Hajuemhe cy ose
HoTauyje BesaHe wm 3a wyuctu objektHn Momen (UML - pujarpam kmaca), wm cy
3aMMIIUBEHN Ka0 BM3Ye/IHN IIpuKa3 objexara I IBbMXOBUX Be3a Koju oMoryhaBa jeffHOCTaBHY

(MM 9ak ayTOMATCKy) TpaHCPOPMAIU)Y Y Pe/TAIIOHN MOJIe]I.

Ianac, HajkopuirheHyja HoTanMja 3a MOJe/patbe IojaTtaka jecre Mopern 06jexTi-
Bese (Entity relationship modelling). OBa HoTammja uuju je ayrop Peter Chen [Chen76],
pasBMjeHa je y Opyroj IOOBMHM CeflaM/IeCeTUX TOMHA IIPOUIIOT BUjeKa, a OCHOBHM LIMb je
610 TIpMKasyBame JIOTMYKe — CeMAaHTWIKe CTPYKType IOMeHa (IIOCMATpaHOT peajiHOT

cucreMma), a He pea/msanujy y ogpebhenoj 6asu nmogaraka. 3a nmpukas ce KOpuUCTe Ayjarpamu
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objexkTu-Bese. Ha 0CHOBY OBe HOTalMje HACTA/IO je jAKO MHOTO PasIMIUTUX BApUjaHTH, a
laHAC je HajBUIIe Y YIOTpeOM Bep3uja Koja je yBefleHa Kao CTAaH/IAPJ Y aMePIUIKO]j AP>KaBHO]

apMuHucTpanuju, u sose ce IDEF1X "oranyja.

Mopen 06jeKTn-Bese HeKV ayTOpPY CMATpajy 3aceOHMM MOJENIOM IOjjaTaka, Jpyru
TeXHUKOM 3a KpeHpame MOJe/la IIofjaTaka, a y OBOM pafly Mofien objekTu-Bese Oumhe

CMaTpaH HOTallMjOM 3a IIPMKa3uBambe MOJie/Ia IofjaTaka, kao u Hip. UML gmjarpam Kiaca.

Y mmreparypm ce Mory Hahm pera/pHa mnopehema pasmmumTuX HOTamyja 3a
Kpeupame Mojiena nogaraka [Hay99], a y HacraBky he 61Ty npykasany pasjamdayuTy Ha9MHN
rpadMUKOT NMpUKasuBama eleMeHaTa Mofiesla IMofaTaka u 1o 3a Information Engineering,

Barker, IDF1X n UML noTtauujy (Crnka 18).
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Hotauuja Information Barker Notation IDF1X UML
Engineering

KapaunHanHoct
0.1

Hyna vnu jegan (0,1)

Ha3uBATpubyTa
<<FK>> {to=tablename}

JegaH (1) ] ] 1 ]
a 0..*
Hyna wnm suwe (0..*) _GG —={ ] —e ] — ]
P 1.*
Jepan wm smwe (1. | —=<{__] —<[ ] —i] e
CneumndunyHa . " 3 3.7
KapaAnHanHocCT
ATpunbyTtu:
Haaueu - Hasus atpubyta: Tun Hasus-aTpubyTa: Tun Ha3nmBATpubYyTa: Tun
MpumapHn Kby4-
jeAnHCTBEHN - # Hasus aTpubyTta Ha3ue-atpuGyTa HasnBATpuByTa
MHOEHTUMKATOP <<PK>> {order=#}

CnorbHY KIbyY . HasueATpubyTa (FK)

Acouujauuje: _ ) ‘
noceayje noceayje Knujen noceayje Hanor noceayje
Hasue Bese lKJ‘IVIjeHT I__{ Haror I l KnujeHt I——{ Harnor I l l——{ I lKnMjeHT I——{ Hanor I
KopuLheH o KopuLwheH of KopuwwheH o
cTpaHe cTpaHe cTpaHe

Yrnore eHTUTETa . - .

Hanor

CHequaﬂM3aqua I Moatun I—je—{ Hagtvn I Hagtun I Moatun l Q I Hagtun I I Moatun l—D{ Hagtvn I

i Je neo Je aeo Aeo .., Uenuna
Arperauuja [ Aeo —— Uenuma | [ feo >—’—' Lenuwa | | |—?; | [ Beo —<f Lienuna ]

[eo . LlenuHa

. Je peo Je geo Je
Komnosuuuja [ neo —— uenuwa | [ eo >+_| Lienwwa | | |_‘t | [ neo —@f Lieruna]

HeekcknyauBHa
cneumjanusaumja (OR) —{ Kavjenr
- : : o
3anocneH
ExcinyamsHa
cneuvjanusaumja (XOR) l - foxor

Cmuka 18: Fpadpuuky npukas eeMeHaTa pasiMINTUX HOTAMjA 32 Kpenpambe Moje/Ia mogaTaka
[Ambler04]

Ha npetxopnnoj crmiu npukasaHe cy Hajueirhe xkopuirhene Horanuje. Meby muma,

Hajeehy momymaproct umajy UML n IDF1X nortanmje. UML HoTaluja je maHac mocTaia
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CTaHfapy y 00jeKTHO OPjeHTMCAHOj aHAIM3M M TPOjeKToBamy, KoK ce IDFIX Horanuja
napanenHo ca UML-om kopucTu 3a ¢pu3MYKO MOfe/Mpame IOJaTaka, jep je pasBujeH
BermKky 6poj CASE™ amara, mehy kojuma je HajmosHatuju ERwin®, koju omoryhasajy
ayTOMATCKy TpaHC(OpMalyjy OBe HOTalyje y pe/lallioHN MOJIesI, ¥ FeHepucame lieMe 6ase
HOflaTaKa 3a BeJIMKM CKyII TocTojehux cucrema 3a ynpassbaibe 6asaMa nmopaTaka. Horanuja
Kojy je passuo Richard Barker Takolhe ce mocra kopuctyu jep je mpuxsahena kao cTanfapz 3a

MojenoBame off crpane Oracle kopmopanuje.

Texnuke 3a Kpenpame MOoJi€na rogaTaka

Kaxko je panuje momeHyTo, TeXHMKaMa 33 Kpeupame MoJie/Ia MoflaTaka ce CMaTpajy
aKTUBHOCTH Koje oMmoryhaBajy upeHTnuKanujy enturera (objexkara) ¥ HUXOBUX Be3a y
peasTHOM cucTeMy Koju ce mogenyje. Vpentndukopann eHtuteTn n Bese Meby muma ce
IHOTOM OfiabpaHOM HOTaIMjoM MOTy TIpadMyKy IIpMKasaTH, a HAKOH TOora u
TpaHchOpMICaTH Y >Ke/beHU Mofien TToflaTaka. llocToje pasmmunTe TeXHUKe 32 MIPABJbEHHE
MoJlefla TOflaTaka. JegHA Off HajjeTHOCTABHUjUX jecTe Kopuliheme MucTe KaTeropuja
KOHI[ENITya/THUX KJ/Iaca, a 9eCTO Cy Y YIOTpeOM M TeXHUKe Koje IPperopydyjy T3B. aTepHe
aHa/M3e WM IATepHe TOMEHCKor Mopena. Mehy Hajuemhe kopummheHuM TexHukama,
BjepoBaTHO 300T jeHOCTaBHOCTM, jecTe ¥ WAeHTH(MKAIMja KOHIENTya/HUX KIaca
yO4aBameéM MMEHNLA Y KOPUCHMYKOM 3axTjeBy. OBJije ce MOKEe 3aK/bydYUTH Jla Cy TEXHUKE
3a IIpaB/bekbe MOJIe/a TIOfaTaKa y CTBApM TEXHMKE 3a IIPaB/betbe JOMEHCKOT Mofiena. To u

jecte cmydaj ako ce mmocMaTpa OOjeKTHM MOJel Kao MOfie/l TOfiaTaka, Kao Hajuelhe

2 CASE - Computer Added Software Enginnering - codTBepckm amatu Koju ce KOpUCTE Kao
HOJpIIKa ofipeheHNM aKTMBHOCTMMA Y )KMBOTHOM LIMKITyCy codTBEpa.

2 CA ERwin Data Modeler - CodrBepcku amar 3a Mopenmparme HOfaTaka, Koju omoryhasa
BU3YE/U3aLMjy CIOXKEHUX CTPYKTypa MOfaTakKa, Kao ¥ CMHXPOHM3AlMjy BU3YeTHOT MOJe/a ca IieMoM 6ase

ImojaTakKa y pa3aIminuTM CUCTEMIIMA 3a YIIpaB/babe 6asama IIoJgaTaKka.
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KopuitheH mpuctyn y o00jeKTHO OpjeHTUCAaHOM IIpojeKToBamky codrBepa. 3aro he
UleHTU(UKOBAHY KOHIIENTU U Bese Mebhy muma kacHuje Mmohu fla ce mpMKa)Xy HOTalMjoM
Koja je oparomapajyha sxesmeHoMm Mopeny moparaka (Hmp. UML pujarpamMoM Kkjaca 3a
ob6jextHn mogzen, wm IDEF1X HOoTaujoM 3a peraunonn Mopesn). Y HacTaBKy he jeta/pHumje

OUTH OoINcaHe HaBC¢OCHEC TEXHUKE.

TexHuka 3a npasmwere O00meHCKO2 MoOenda Kopuuiherwem nucme Kamezopuja

KOHUenmyaiHux Kuaca

Jenna oJ HajjeHOCTaBHMjUX TEXHMKA 3a IIpaB/b€ibe JOMEHCKOI MOJEla jecre
Kopumherbe /IMCTe KaTeropyja KOHLENTyaTHMX Kraca. OBa TeXHUKAa IIperopydyje
neHTNUKAINjy 1I0jMOBa y KOPMCHMYKOM 3aXTjeBy HE3aBJMCHO OJf TEXHJKEe KOjoM je
cnenuduuupan. CBaku MojaM ce CBpcTaBa y ofpeheny kareropujy us yHampey gedunucane
nucre. Y HacTaBKy he 6Ty mpukasana jefHa mMoryha jcTa KaTeropuja Ha OCHOBY Koje je
Moryhe npeHTHM(MUKOBATH KOHIENTyalHe Klace y IOCMAaTpaHOM cucreMy [Larman98].
[Ipakca je pa ce HampaBu Tabena ca ABUje KojoHe, rfje he ce y mpBoj KomoHym Hahm
KaTeropuje, a y pyry Konony he ce ymucnupaTy MaeHTU(PUKOBAaHM KOHLENTH 3a oppeheny

KaTeropujy.

Ta6ema 2: JIucra KaTeropuja 3a ugeHTUPUKKAIMjy KOHIENTYaTHUX KIaca

Kareropuja NpentndukoBanm KOHIENTH

Ou3sMYKY WIN ONUIUBMBYU 00jeKTH Kaca, mpoussop...

Crnenndukanyje, IpojeKTu WIN ONUCK Hauun o3HayaBama mponsBoja 6ap KOLOM.

CTBapu

Mjecta Anpece npopajanx objekara ca reorpadcKum
nmojanuma.

Tpancakiuje M3paBame pauyHa, CTOPHMpambe padyHa,
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JokTOpCKM paj,

AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje

3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

mwiahame kemrom, mwrahame KapTUIoM,

Hapy4nBame, IpujeM pooe...

O6jextn kopuurheHu y TpaHcakiujama

[Ipoussop, pauyH, KapTHIaA...

Viore pygn

Kymamn, npopasarl...

O6jexTn KOju MOTY Ja cafpKe CTBapu

Paqu Calp>XKN1 BUIIE CTaBKNU.

CrBapu cappskaHe y 00jeKTUMa KOjU MOTY a

cajipKe CTBapu

CraBKa Cafip>kKu IPOU3BOJI, Y3 KOMMUYNHY

IIpOM3BOJA KOjU Ce KyIyje.

Jpyru KoMIjyTepcKu i
€IeKTPOMEeXaHMYKHU CYCTeMM KOjU OKPYXKYjy

MOCMAaTpaHU CUCTEM

VHpopManmoHy cucteMn Koju BpIie
BepuMKaIyjy KpeANTHUX KapTUIa u

omoryhasajy mmahame.

Oprannsanmje

Iobasmaun, 6aHKe...

Horabaju

OTBapame npojjaBHUIIE, 3aTBAPAbe
HpO,[[aBHI/IL[e, I10IINC, KYHOBI/IHa HpOI/I3BOHa,

HabaBKa MPOM3BOJA.

3aKoHM ¥ mpaBHUIa

3aKOHCKa perynaTuBa.

Karanosu

Katanosu npousBopa of fo6aB/paya, narep

JINCTA...

JJoKyMeHTa ¥ 3alIMCH Be3aHU 32 pUHAHCHje,

T0Ca0, YTOBOPH, IPaBHE CTBApU

YroBopu ca f06aB/paurMa, 3aTH PAuyHIL...

®uHAHCHjCKU MHCTPYMEHTH U YCIIyTe

KYHOBI/IHa Ha Kpennr.

VuyrcrBa, JOKyMeHTa, 00janimbemha, KIbUre

IIOKYMGHT& CTaHJap/ja KBa/INTETa

I''raBHa MaHa OBOT NPUCTYIA je Y TOMe LITO OCUM IITO C€ jeJHOCTABHO YyO4YaBajy

eHTUTETH, OBa TeXHMKa He oMmoryhaBa mpeHTHuKamyujy arpubyra 1 Besa, Tj. TEIIKO ce

yodaBa paska nsmMel)y eHTnrera, aTpubyTa 1 Besa, I1a ce 0Ba TeXHIKA 4eCTO KOMOMHYje ca

APYyIrUM TE€XHMKaMd.

91
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JoKTopcku pag 3aCHOBAHO Ha C/IyYajeBuMa Kopuinhemwa

IlamepHu ananuse u namepHu 0OMeHCK02 M0Oena

[Tatepun anammse (Martin Fowler) [Fowler97] m matepHm nomeHckor Mmoperna
(David C. Hay) [Hay95] nmpencraB/bajy ToTOBe ujesioBe JOMEHCKOT (a1 U IPYTUX) MOJie/a
KOje Cy CAauMHWIN JJOMEHCKV eKCIIepTH, a Koje je Moryhe VICKOPMCTUTH Tj. MHTETPUCATU Y
MOJIeJT HeKOT HOBOT CHICTeMa Be3aHOT 3a C/IMYAH JoMeH. Vfieja je 3acHOBaHa Ha CTAHOBUIITY
la caMO TOMEHCKM eKCIepTH, aK/lIe eKcliepTu y oppebheHoj obrmactit, y ZOBOBHO] Mjepu
II03HAjy ZOMeH IpobeMa Kako 01 3a mbera MOIVIV HalpaBUTH Mogell. VI3 oBe mepcrexTuse,
UIDKembepy codTBepa y 0Boj dasy MMajy yIOTy caMo jia elyKyjy JOMEHCKOT eKCIlepTa Kako

na kopuctu ofipeheny rexumky mopenrosama [Fowler97].

OBaj IpUCTYII He MTOTA3N Of MpeTHocTaBKe fia he ;oMeH mpobreMa Koju ce Mofiernyje
yBHjeK Jia ce TIOAyAapa ca MOJie/IMMa KOju ¢y usnoxxenn y nmurteparypu [Fowler97] [Hay95],
Beh ce maTm Momenu MoOry WM Jije/IMMUYHO MCKOPUCTUTY, V/IM Ce Ha OCHOBY €HTHUTETA U
Be3a 13Mely eHTHTeTa y OBUM MoZe/InMa MoXKe Hahu CIMYHOCT ca HeKMM HOBYIM JOMEHOM
Koju ce mMogenyje. Ilopen Bemmkor 6poja npumjepa Koju Cy M3/I05KeHY y OBMM pajjOBMMA,
JaTU Cy M HeKM TeHepaTHU IPUHIMIN KOjux OM ce TpeOajo MpUP)KaBATU HPUINKOM

MOJE€/IOBamba.

Hoenmuguxayuja KoHUenmyanHux Knaca youasarbem UMEHUud y KOPUCHUUKOM

3axmjesy

Meby najuenthe xopuimrheHuMm TexHNKaMa, BjepoBaTHO 300T jeJHOCTABHOCTH, jecTe
U uaeHTUUKALMja KOHIENITYa/IHUX KIaca YOUaBalbeM MMEHMUIIA Y KOPUCHUIKOM 3aXTjeBY.
OBy TexHuky npenctasuo je Russel Abbott [Abbott83], u mpegsuba muurBUCTIMYKY aKamM3y
copTBepcKux 3axTjeBa. Y CBAaKOj peUeHNUIIM YOUaBajy ce MMeHMIe M UMEeHNIKe CUHTAarMe U
OHe IIOCTajy KaHAMAATH 3a KOHIIeNITya/lHe K/Iace Tj. myxoBe arpubyre. Mebyrnum, ako ce
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JoKTopcku pag 3aCHOBAHO Ha C/IyYajeBuMa Kopuinhemwa

y3My Yy 003Mp y3polM HBOCMUCIEHOCTM KOJ C/TydajeBa Kopuinhema, jacHO je ma oBa
TeXHMKA MOYKe JJOBECTU IO IpellaKa Koje ce Tajla IpeHoce U Ha CTPYKTYpy cucreMa. Hauwme,
[IBYje PpasIMuMTe MMEHUIe MOTY YKasuBaTM Ha MCTM KOHIEeNT. 3aTO ayTOMATCKO
Ipec/nKapambe MMeHUIa y Krace wmm arpubyre Huje moryhe. Jmak, pasBujeHm cy
copTBEpPCKNM aJaTi KOjy ayTOMATCKM IIPENIO3HAjy KOHIeNTe M3 3aXTjeBa Ha €HIVIECKOM
jesuKy, muxoBe aTpumbOyTe M Bese, HA OCHOBY dera je Moryhe nampasButu Mopen. OBa
TeXHIKA ce Hajyenrhe He KOPMCTM caMOCTalHO, Beh ce o6mM4HO KOMOMHYyje ca IUCTOM

KaTeTopMja KOHIIETITYaTHIX K/Taca, KaKo 01 ce n36jer/in MOoTeHI[UjaTHU TTPOOTIeMI.

3.5. [lla6/10HHU 3a cnenupuKanyjy caydajeBa Kopuimhemwa

Panuje je HamoMeHyTO [a je jemHa of IpegHOCTH crenmdukalnuje crydajeBa
Kopuihema y OJHOCYy Ha OCTaJle TeXHMKe IPMKYIUbaiba U CIenyduKanyuje copTBepcKIx
3aXTjeBa y HMXOBOj CTPyKTypupaHoctu. OBa CTPyKTypa HMje CTpOTro AedMHICaHA, TIa
PA3IMYUTI AYTOPY Y PasIMIUTOM OOJIMKY IIpefiCTaB/bajy caydajeBe Kopuithewa. OHO 1ITO
ce moppasymujeBa ga he cnenuduxanyuja cnydaja xopumhema cafp>kaTy jecTe jefaH W
BuIlle akTopa Koju he xopucrury cnydaj kopunrhemwa, Hasus crydaja kopuinhema, Kao u

jemaH ym BUILe CLieHapuja 3a cydaj Kopuinhema (OCHOBHY 11 a/ITepHATHBHA CLIeHAPHja).

Hanac ce y murepatypu Mory Hahu Ha ctoTuHe pasmmantux ¢opmara, Tj. mabnoHa
(formats wmn templates) 3a crmenudukanujy crydajea kopuirhemwa. OBy HIabIoOHM Cy
HACTa/IM Kao IoTpeda cTaHapAN30Bama crelyduKanmje coydajepa Kopuinhema Kako 01 ce
ocurypana KOMIUIETHOCT cIielMduKaluje ¥ OJIaKllaza KOMYHMKaluja usMmely wiaHoBa
TMMa Koju BpiiM crmenuduxanujy. CBakm off oBMX LIabJ0Ha IpaB/beH je 3a ofmpebheny
HaMjeHy, I1a ce TeLIKO MOXKe TOBOPUTH O IAOIOHY KOji je TeHepa/IHO IpUXBaT/buB. Jak,
II0KA3a/I0 ce fla IMA0/JIOH KOju ce KOPMCTM 3a CIelMQUKALMjy VIMa BeINKU YTUIj Ha
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YHOTpeO/bUBOCT TaKO HAINMCAHOT Cay4aja Kopuiihema y asu mpojekToBama, Kao M Ha
KBaJIMTET IpojeKToBaHOT codTBepa. BesaHo 3a mpojekToBambe KOPUCHUYKOT MHTepdejca,
Kopuitheme HekMX ma6j0Ha OaKIIaBa TIIpolleC MpaBbema [JOOPOr KOPUCHUYKOT
nHTepdejca, JOK Apyrn IabIOHN WM He NPYXKajy KopucHe MHoOpMalyje 3a OIBMjarbe

OBOT IIpolLleca, NN Ia 4ak oTexxasajy [Constantine03].

Y cBojoj kwmusu Writing Effective Use Case [Cockburn00] Alistair Cockburn
IpYKa3yje HEKONMKO pelIpe3eHTaTUBHMX IIabOoHA 3a IMCambe ClydajeBa Kopuinhema.

Behwna npepicraBbennx ma6sioHa je y 138, motiyHo cpehenom o6muky (fully dressed form).

Y HacraBKy he 6MTH ITpMKa3aHa YeTHpPYU HAJIOTIYHNUja MA6/I0HA 32 CHeNpUKALjy

cTy4ajeBa Kopuurhema:

e 1ma6IoH 3a cMy4aj Kopuithema y motyHo cpehernom o6/mmky;

e 1ma6IoH 3a c1y4aj Kopuithema y TabestapHOM 0O/INKY ca jeTHOM KOJIOHOM;

e 1ma6IoH 3a cMy4aj Kopuithema y TabesrapHOM 00JNKY ca ABYje KOTIOHE;

e mabmoH 3a cry4aj kopuithewa mpenopyden opn crpaHe RUP (Rational

Unified Process) Metope.

3.5.1. llla6aoH 3a cayyaj kopuwhersa y nomnyHo cpeheHoM 061UKy

[lTabnon 3a cmy4yaj xopumihewa y MOTIYHO cpeheHOM 06MMKY moOApasyMujeBa

[Cockburn00]:

e cnenudukamyje caydajeBa Kopuinhema IMcameM V jeHO] KONOHM 0e3
ynorpeba Taberna;

® axiyje ClieHapuja Cy HyMepucaHe;

e He Kopucre ce pasrpaHare (IF-THEN-ELSE) cTpykrype y CLieHapujiMa;

e ajTepHAaTMBHA ClieHapMja Ccy Takobhe HyMeprcaHa Ha Taj HauMH Ja ce MOXe

IIpAaTUTH Kajla HacTajy Y OCHOBHOM CLIEHapujy.
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JoKTopcku pag 3aCHOBAHO Ha C/Ty4ajeBuMa Kopuinhema

~

r‘/I_/Ime: <Tpeba ma o3Hauy Lb cIydaja Kopuurhewa y GpopMu KpaTKOT I7Iar0JICKOT M3pasa y
aKTUBY >

Kontekcr xopunmhema: <pera/sHuje ob6jallmeHN IWBEBH, U, IIO IOTpebM, CUTyaluje y
KOjMa ce C/Iy4aj IIojaBJbyje>

Ormcer: <oIcer IpojeKToOBamba, CUCTEM KOji ce IIPOjeKTyje>

Huso: <one of: Summary, User-goal, Subfunction>

IIpumapum aKTOp: <HA3MB y/IOTe KOjy MMa IIPUMapHY aKTOP MJ/IM OIIIC>

3anmHTepecoBaHe CTpaHe: <JIVCTAa 3aMHTEPECOBAHUX CTpaHa M 3HAYaj C/Tydaja Kopuiihema
3a CBaKy Off Ibux>

IIpepycmoB: <cTame cucTeMa Koje ce O4eKyje Ipuje MoKpeTama caydaja Kopuirhema>
MuHuManHM NOCTYCIOBM: <MUHUMAJHM CKYI 33JJOBO/bEHMX YCIOBA 3a IIPEKNJ
U3BpIIEHa>

ITocrycnoBm ycmjemrHor msBpumiema: <CTalbe CUCTEMA KOjé Ce O4eKyjeé HAKOH YCIIjelIHOT
U3BpIIEHa>

Horabaj oxupmau (Trigger): <porabaj koju nmokpehe usspureme crydaja kopuurhema>
OCHOBHNM cIleHapyMo: <KOpaIy clieHapuja off forahaja okuaya 10 MCHybeba Lnuba>
<KOpakK #> <OIlIC aKuuje>

AnTepHaTHBHA CIeHapuja: <jeTaH 3a IPYTUM aATepPHATUBHU ClieHapMo, Thje he cBaku ja
pedepennipa KOpak 13 OCHOBHOT CIIeHapyja y KOMe ce I10jaB/byje>

<KOpaK OCHOBHOT ClieHapyja y KOMe ce I10jaB/byje> <yCI0B KaJ| Ce II0jaB/byje>: <aKLja M
CKYII aK1ija>

JIncra Bapujanyja y OFHOCY Ha TEXHONOIWjy WIM NOJAaTKe: <Bapujalyje Koje MOry
IOBECTH 710 OMPYpPKAIVIOHNX TayaKa y CLieHapujy>

<Bapujanuja # > <objallmberbe Bapujaluje>

K,HonaTHe nadopmanmje: <bwrio mra mWTo je MOTpeOHO Ha ce Hopma y cneumbmxaumjmj

Cnuxka 19: llla6non 3a cnyyaj kopuurhema y motnyHo cpel)enom o6mmky
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mp Vnmuja AnToBuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
HoxTopcku pag, 3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

3.5.2. llla6aoH 3a cay4yaj kopuwherwa y ma6eaapHOM 006AUKY cd

JjeoHOM KO/10HOM

Y HeKMM TIpojeKTuMa CIydajeBy Kopuiihema ce MpUKasyjy y TabeTapHOM OOJINKY.
Ha oBaj HaunH ce noctimke Beha mpertefHocT cnennduxanmje, a ca pyre CTpaHe, TO MOXKe

OUTH CMeTiba IPWINKOM IMcama caMme crienndukanyje [Cockburn00].
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ok

TOPCKM paj

AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje

3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

f‘/_Cnyqaj kopnmrhema #

<Tpeba Ja O3HAUM LWBb C/Iydaja Kopuinhema y dopmn KpaTKOF—\

IJIaTOJICKOT M3Pasa y aKTUBY>

Konrexkcr kopuurhema

<OIINC KOHTEKCTa Kopulnhema, YKOINKO je HoTpe6HO>

Omcer

<OIICer MPOjeKTOBamba, CUCTEM KOjU Ce MPOjeKTyje>

Huso

<jemHo of : Pesume, OcHoBHM 3afjaTaK, [Togdynkumja>

[IpumapHu aKTOp

<Ha3WB y70re KOjy Ma IPYMapHI aKTOP, W/ OINC>

3aHTepecoBaHe CTpaHe U | 3aMHTEpecOBaHe CTPaHe 3Hayaj
3HA4aj
<3auHTepecoBaHa CTpaHa> <3Hayaj>
<3auHTepecoBaHa CTpaHa> <3Hayaj>
IIpenycnosn <CTame CHUCTeMa KoOje ce OdYeKyje Ipuje IOKpeTama Ciydaja

Kopnurhema>

MuHMMaTHY OCTYCIOBYI

<MUHUMAJIHN CKYI 3aJOBO/bEHMX YC/IOBA 3a ITPEKNU], U3BpIICHA>

ITocrycnosu yCIIjeIHor

U3BpILIeHa

<CTame CUCTEMA KOje Ce 0YeKyje HAaKOH YCIIjelllHOT U3BpLIetba>

Horabaj oxkupau (Trigger)

<porabaj xoju mokpehe usBpuIewe crydaja Kopuirhema>

Omnc Kopak Axunmja
1 Lo
2 <>
3 <>
AJITepHAaTMBHA CLieHapuja Kopak AKIIMja TpaHama
la <YCJIOB KOj j€ JOBEO JJO IPaHamba>:
<aKIyja WIN CKyI aKiuja>
JIucra Bapwmjanuja y OJHOCY
Ha TEXHOJIOTM]y VI ITOflaTKe
1 <JIMCTa Bapujanuja>

\&

J

Cnuxa 20: [lla6moun 3a cnyuaj kopuirhema y TabemapHoM 00MHKY ca jeZHOM KOTOHOM
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JoKTopcku pag 3aCHOBAHO Ha C/IyYajeBuMa Kopuinhemwa

3.5.3. llla6aoH 3a cay4yaj kopuwherwa y ma6éeaapHOM 006AUKY cda

deuje Ko/10He

OBaj maboH 3a cremuduKkanyjy caydajeBa kopuithemwa mpenopydyje kopuirheme
ABMje KOJIOHE 3a IpUKasuBambe aKlyja clieHapuja. Y a1jeBoj KOJIOHM ce YIIUCY]y aKuuje
aKTopa, NOK ce JecHa KOJIOHA KOPNMCTM 3a IpuKa3 akumja cucrema. [IlabnmoH ca pBuje
KOJIOHE IIperopydyje ce of cTpaHe Hekux ayropa [Constantine03] [Wirfs-Brock93] ns
pasjiora IITO Ce Y IeMY jaCHO MOTY PasfBOjUTH aKIije aKTOpa U aKIuje CUCTeMa, YMMe Ce
HaI7IallaBa AMjasior usMebhy akTopa M cucTeMa, HITO MOXKe OMTU BeoMa KOPUCHO, TIpHje
CBeTa 3a IIPOjeKTOBame KOPUCHUYKOT MHTepdejca. AKO ce y3Me y 003Mp UMbeHMIIA Jia ce
cry4yaj Kopuimmhema IpaByM 3a IIpOjeKTaHTe ca jefiHe, ¥ Hapydmolle ca Apyre cTpaHe,
pasjBajambe Aujesia KOju ce THYe aKUMja KOPMCHMKA OJf aKlMja Koje M3BpllaBa CUCTEM
IIOMa)Ke Hapydmolyma fia ce (oKycupajy Ha jeduHucame CBOjUX HaMjepa MPUIMKOM
kopuithemwa ofpeheHe GyHKIMOHATHOCTM CUCTEMA, a a UX TIpU ToMe He 30ymyjy axiuje
CUCTeMa, Koje OHM 1 He Tpeba fa pasymujy. Ca ipyre cTpaHe, Y pasTOBOPY ca HApyUMOIMMA,
aHAIMTUYAP CasHaje JeTa/be O JOMEHCKOM MOJIe/Ty M OCTamuM MH(popManmjamMa BesaHUM 3a
dYHKIMOHMCAbe CHCTeMa, U IONyhaBa JIeCHY KOJOHY — aKlyje cucreMa. Y HacTaBky he
6uTty npencraB/beH WabnoH Kojera cy ayropu [Constantine03] HasBamu CTPyKTypupaHM
CyLIITMHCKU cTy4aj Kopuithema (Structured essential use case), a xoju TpuKasyje akiuje
CLieHapyja y [iBuje KOoJIOHe. AyTopyu OBOT ImabyioHa, mopey mwba (goal) KOpUCHMKA KOju
crydaj Kopuinhema Mopa fHa OCTBapy, Harjlacak CTaB/bajy M Ha Hamjepe (intentions)
KopucHuka. Haume, pasmuka nsmeby nmmpa u Hamjepe je Bp/o Masa, aii BeoOMa 3HA4YajHa,
HApOYMTO 3a MPOjeKTOBalbe KOPMCHMYKOT MHTepdejca. Lywp mpescraBba Kpajibe Ke/beHO
CTame CUCTeMa, Jak/le CTaTYKe 0COOMHe CUCcTeMa HaKOH 3aBplIeTKa CIy4aja Kopyuinhema,
TOK Ceé HaMjepe OTHOCE Ha AMHAMMYKIL ACIIEeKT, U IPENCTaB/bajy MyT JO/ACKa O TOT Lyba.
OBaj myT ympaBo ce crennduimpa Kpo3 MHTepaKlyjy KOPMCHMKA M CHUCTeMa, IITO je

HajMpeKTHYje IIOBEe3aHO ca KOPUCHMYKMM MHTepdejcom Koju he mocpemoBatu y TOj
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KoMyHuKauuju. Jlaksie, Hamjepe ce MOTy IOCMAaTpaTy Kao Kopake Ha IyTy fo ofpebene

IleCTUHAIN]e, KOja ImpecTaB/ba 1nsb [Constantine03].

Kao jenna of MaHa oBOT 111a6/T0Ha HABOJM Ce OTeXaH YHOC KOpaKa ClieHapHja, jep ce
KOpally YHOCe Jac ca jefiHe, Jac ca ipyTe cTpaHe Tabesle, IITO MOXKe IIPefICTaB/baTil CMETIbY
M CKPEHyTM HIaKiby aHa/UTHUYapa NPWIMKOM IMcamba. AyTOpu OBOI LIabJ0OHA 3aTO He
MHCHUCTUPAjy Ha Kopuinhemy Tabema, Beh camo mpeaxy fja ce akliuje ciCTeMa M aKTOpa
jacHO MOTy pa3/IMKOBATy, IIa HaBOJIe MOTYRHOCT yB/aderba maparpada Kojiu ce ofHoce Ha
aKIMje Koje M3BpIIaBa CUCTEM Y OIHOCY Ha OHe Koje M3BpIIaBa aKToOp, WM Kopuiiheme

pasmMunTHX 60ja, WK pasININTa CjeHUema.

Ono mrro, Takohe pasmmkyje oBaj mAGMOH O OCTaMMX jecTe yBobheme mojma
acunuxporu usysemax (asynchronous extension). OBM u3yseLu IpeICTaBbajy OHa
aITepHaTUBHA CI[eHapHja Koja ce MOTY IOTOAMTH y OMI0 KOM TPEHYTKY M3BplIeHma Caydaja
Kopumherba, 3a pas/mMKy O OCTAIMX aATePHATHBHUX CLEHapyja 3a Koje ce TayHO 3HA
IOCTMje KOT KOpakKa y OCHOBHOM CIieHapujy caydaja kopumhema MOIy Ha HacTyIle.
AcuHXpOHU M3y3eLM ce, II0 OBOM IIA0/IOHY, cremyuduuupajy npuje crenuukamnyje
OCHOBHOT clieHapuja. Takobe ce mpemopyuyje fa ce crenudukanmja ope BpcTe M3yseTaka
M30CTaBM MPWINKOM PasroBopa ca KOPMCHUIMMA, M3 pasjiora IITO KOPUCHUIIM Hajuelrhe

HIICY Y MOTYhHOCTM Jla PasyMujy BUXOBY HaMjeHY.
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-

-
Upenrndukamuja

[Mndpa: Capxa:

(.
p

Bese ca gpyrum crydajepuma kopuirhema

U\

g
4
ITponec
IIpenycnosn:
Hawmjepe xopucHuka OnroBopHOCTH CHCTEMA
aCI/IHXpOHI/I ]/I3Y3e]_U/I aCI/IHXPOHI/I I/I3Y3e]_U/I
(xoparn) (xoparn)

AN

Cnuxa 21: Illa6mou 3a cnyvaj kopumrhema y TabemapHoM 00TUKY ca IBUje KOTOHE

3.5.4. llabaoH 3a cay4yaj kopuwherwa npenopy4yeH od cmpaHe RUP

(Rational Unified Process) memode

Metoda Rational Unified Process - RUP npenopyuyje mabm10H cimdan mabaoHy y
nomnyHo cpeheHom 007uKy, ca PasIMKOM Jla HyMepucame KOpaKa y ClieHapujy Huje

06aBe3HO. Y HACTaBKY je TpMKa3aH 0Baj OO/MK MpeficTaB/batba CIydaja Kopuithema.
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JoKTOpCKM paf,

AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje

3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

-

1. Hasus ciry4aja kopuurhema
1.1. Kparak omnuc
...TEKCT...
1.2. Axtopu
...TEKCT...
1.3. orabhaju oxupaun (Triggers)
...TEKCT...
2. Toxk norahaja
2.1. OCHOBHM TOK
...TEKCT...
2.2. ANTepHaTMBHY TOKOBU
2.2.1. Ycnos 1
...TEKCT...
2.2.2. Ycnos 2
...TEKCT...
3. ...
3. Iloce6nn 3axTjeBN
3.1. IImardpopma
...TEKCT...
B0, ...
4. IIpenycnosn
...TEKCT...
5. ITocrycnosn
...TEKCT...

6. Tauke poupema

&

o

v

Cnuxa 22: llla6moun 3a cnyuaj kopumrhemwa npenopyuen o crpane RUP (Rational Unified Process)

MeTofe

3.6.IIpenopyke 3a cneuuMpuKanujy Kopaka y CLeHapujy cjaydaja

Kopumrhemwa

[ITa6rmonn 3a crienydukalyjy caydajeBa Kopuinherma OIICYjy eleMeHTe CTPYKType
Koje CBaky cy4aj kopuinhemwa Tpeba fja cappxu. Melyytum, HUTH jemaH off mpUKasaHMX

ma6/I0oHa He OIIICYyje JieTa/bHMje CTPYKTYPY OCHOBHOTI CLIEHApyja, Tj. CTPYKTYpy Kopaka y
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ClleHapujy, OCMM HITO Ce MO HeKMM LIab/IOHMMa IIpernopydyje HyMepaluja Kopaka, Wi

pasfiBajambe aKIija Koje M3BpIlaBa aKTOP O OHMUX KOje M3BPIIABa CUCTEM.

Y mureparypu [Cockburn00] [Rosemberg07] ce moxe nahum mpemopyka jga ce

KOpallM y ClieHapujy IMUIIYy Y aKTUBY, ¥ TO pedeHnIlaMa Koje Tpeba fa MMajy T3B. MMeHMIIa-

IJIarof-uMeHnna CTpykTypy (Noun-Verb-Noun) ogHOcHO cybjekaT-mipeukaT-o6jexar. ITpn
TOMe IIPBa MIMEHNIIA O3HaYaBa aKTOPa MIN CUCTeM Kao cybjekar y pedeHnIM (y 3aBUCHOCTU
Ofl TOTa Jia JIM Ce Pajyl O aKIMji KOjy M3BpIIaBa aKTOpP WM CUCTeM), IJIArOJI IIPeJiCTaB/ba
IpefuKaT y peYeHUI U O3HAYaBa Pajiby Tj. aKLMjy Koja Ce U3BpIIABa, JOK Jpyra MMeHNIIa
o3HadaBa o6jeKaT HaJ| KOjuM ce Bplin pajmba. [lopen cybjekra, mpeankara u objekra, Kopak
y cay4ajy Kopuithema Moke a caipsky U fofiaTHe MHpopMalmje Wi objallbermha BesaHa
3a aKUujy cueHapuja. IlpuMjep Koju cimjeny IpuKasyje Ano OCHOBHOT ClieHapuja **cirydaja

Kopuihema ,,Hapyunpame npoussopa“

-

1. KmmjenT 6mpa mpousBoJ KOju >Ken Jla Hapydi.
2. KnujeHt ynocu Komm4uHy MpomusBojia Kojy JKeu ia Hapy4u.
3. KimjeHT mosmBa cucreM fia cauyBa HapyHOUHY.
4. CucreM NpoBjepaBa yHeceHe IOfIaTKe.
5. Cucrem 4yBa HapyLIOMHY.
6. Cucrem IpuKasyje IOPYKY O YCIIjeIIHO CavyBaHOj HAPYIIOMHL.

Cnuxa 23: [Tiio 0CHOBHOT ClieHapuja cryvaja kopuihema ,,HapyyuBame npoussomga“

CrpykTypa cybjekaT-npeankar-o0jekaT y Kopanuma cieHapuja crydaja kopumhema

Panuje y oBoM papny objanimena je oTpeba 3a IoBe3VBameM JOMEHCKOT MOJiea U
crrenukanyje crydajeBa kopuihema, Ia je 3axbydeHo ma he crenmdukamyija crydajeBa

Kopuithera OUTH 3acHOBaHAa Ha IPETXOJHO KPEeMpPaHOM JIOMEHCKOM MOJeny. AKo ce

2 Kako 6M ce HampaBmIa jacHa pasnnka u3Mehy Kopaka Koje M3BpIIaBa akTOp M Kopaka Koje

M3BpIIaBa CUCTEM, Y IPUKa3y CLieHapuja KOpYCTe ce IBMje KOTOHE, Tj. HAIpaB/beHO je yBIaderme maparpada
KOjU cafp>Ke KOpaKe KOje U3BpLIaBa CUCTEM.
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fleTajbHMje TpOyde KOpaly y ClieHapujy cTydaja Kopuimrhema, MOXKe ce YOUMTH Ja ce Kao
objeKaT HaJ| KOjUM Ce BPILY pajiba II0jaB/byje eHTUTET Y JOMEHCKOM MOJIe/Ty, WM aTpuOyT
HEeKOT eHTUTeTa”, y 3aBUCHOCTM Off HUBOA JETA/BHOCTM KOjU Ce KOPUCTH IIpu
cnenudukanyujn caydaja kopumhemwa*. YrmpaBo Ha oBaj HaumH Ouhe ImpaBbeHa Besa
nsmeby crydajeBa xopuirhema 1 JOMEHCKOr MOJe/Ia, Tj. MOJe/a IOfaTaka Koju he 6urtn
KperpaH Ha OCHOBY JOMEHCKOT Mofiena. Tako ce 3a cBakm cimydaj kopuinhema jacHO MOXe
YOUMTHM CKYTI eHTHTeTa Ha KOje ce OJJHOCK C/Tydaj Kopuiiherma, Koju IpeJicTaB/ba MOICKYII
CKyIla eHTUTETa M3 JOMEHCKOT MOfie/la, umMMe ce jacHo ofpebyjy rpanmme crydaja

Kopuinhema ca aclieKTa CTPYKType CucTeMa.

Y ymureparypu [Jacobson87] [Jacobson93] [Ochodek08] ce wecrto akumja koja ce
U3BpIIaBa y KOpaKy cCIleHapuja ciaydaja kopuimhema oOmucyje Kao TpaHCakumja y
KOMYHUKaIMju n3Mehy akropa u cucrema. Y Jja/beM TEKCTY YMjecTO TepMIHa TPaHCaKIMja
Kopucruhe ce TepMuH aknuja. Ivar Jacobson yodaBa weTmpy TuIa akiuja® Kojuma ce

OIINCYyje KOPaK y ClleHapHjy:

1. AKrop mIajbe 3aXTjeB I IIOJJATKE CUCTEMY.

2 EnTuTer y 06jEKTHOM MOJENy IOfATaKa IpeACTaBba KIacy MOK Y PeTalioHOM MOJENy

NpeficTaB/ba pelanujy.

# CueHapno IpuKasaH y IpUMjepy je MOrao OMTH IpUKas3aH U ca Mame feTa/ba. Hamme, mpBa iBa
KOpaKa CIleHapuja MOTy OUTHM caxeTa V jemaH, u racuti: KimjeHT yHOCM cTaBKy HapylbuHe, IIpu 4emy je
CTaBKa HApYLIOMHE eHTUTET KOjI Cafp>Xu aTpubyTe Ipou3BOJ, 1 KOMMIMHA.

» Y okBupy msBobema HacraBe Ha mpenmery lIpojekroBame codrBepa [Vlajic03], pamm nmakiue
aHa/M3e 3axTjeBa fepuHMCcaHe cy crenehe BpcTe akumja, y 3aBIMCHOCTY Of TOTA [ja JIM MX M3BPIIABA aKTOP VMIN
cucreM. AKTOp M3BOJY jefHY O TPM BPCTe aKIuja:

a) Axrop Ilpunpema Ynas (Ynasue Aprymente) 3a CucreMcKy

Omnepanujy (AITYCO).

6) Axtop ITosusa cucrem ma usBpum Cucremcky Onepanujy (AIICO).

11) Aktop usBpuraBa HeCucremcky Onepanyjy (AHCO).

CucreM M3BOAM [iBe aKLyje Y KOHTVHYUTETY:
a) Cucrem usBpiraBa Cucremcky Onepanujy(CO):
6) PesyntaT cucremcke onepanyje (Vsnasam aprymentu (IA)) ce mpocpebyje mo axropa.
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2. Cucrem BplIM Ba/IMJaLyjy IMOfAaTaKa M U3BpIIaBa OIEpalijy KOjOM MMjerba
YHYTpallllhe CTalbe.

3. CucreM IpuKasyje pe3y/ITaT U3Bplieba ollepalyje Kao OITOBOP aKTOpPYy.

AKO ce TOKYIIAjy YOUYMTM OBM TMIIOBM aKIMja y INpUMjepy ClieHapuja ciydaja
Kopuithemwa ,HapyunBamwe npomssopa“, Moryhe je IpuMMjeTUTH [ja IIOCTOje KOpaly y

ClieHapujy KOji He IIpUIIajajy HUTU je[THOM OJf IIOMEHYyTa YeTH Py THUIIa:

Tabena 3: TumoBu akumja Koje ogropapajy ogpeheHum Kopamyuma y cueHapujy

Kopanu cuienapuja Tun aknuje

1. KmmjeHt 6upa nmpousBoj Koju >Kemu ja X

Hapy4u.

2. KnaujeHT yHOCM KOMMYMHY HPOU3BOJA X

KOjy JKe/IM fa Hapy4u.

3. KmmjeHT mosmBa cucTeM fa cadyBa
AKTOp ma/be 3aXTjeB U MOJATKe CUCTEMY.

HapynouHy.
4. CucreM npoBjepaBa yHeceHe IOJATKe. CucreM BplIM Banupalujy NogaTaka.
5. CucreM uyBa HapyyOuHYy. CiucreM n3BpIIaBa oNepalyjy KOjoM Mujema

YHYTpallllbe CTambe.

6. Cucrem mpukasyje mopyky o ycmjemrHo | CycreM mpMKasyje pe3yITaT U3BplIeHmha

cayyBaHOj HAPpYHOMHMU. omnepanmje Kao OATOBOP aKTOPY.
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Kopanu criienapuja 4mje akuuje He IPUITA/Iajy HUTYU jeJHOM Off IIOMEHYTa 9eTUPU
TUIIA, YIPABO Cy KOpallM Koje M3BplllaBa aKTOp IpUIIpeMajyhn ynasHe mofatke mpuje Hero
IITO ce TI030Be CUCTeM fla u3BpIun ofipeheny omepanujy. OBe akiuje akTop Hajuelnhe Bpimn
HaJl KOMIIOHEHTaMa KOPJICHMYKOT MHTep(ejca HaMMjereHNM 3a YHOC mojaTaka. Kako cy
OBe aKI[yje BeoMa Ba)XHe 3a IIPOjeKTOBaIbe KOPUCHUYKOr MHTepdejca almKalyje, mTo je
IpefMeT OBOT paja, Omhe feuHMCaHM ROFATHM TUIOBM aKiuja Koje he obyxBarturtn
IIpUIIpEMY Y/Ia3HUX TTOfIaTaKa HEOIIXOJHMX 33 M3BPLIEHE ClieHapyuja. 3a IPUIPeMY yIa3HUX
noparaka 6uhe kopucruirheHa iBa ogaTHa TUIIA aKIVja: YHOC U ofabup. Pasmuka nsmehy
OBa JIBa TUIIA Ce OIVIefia Y TOMe LITO je 32 Ofabyup NOTpeOHO aKTOPY yHAIIpHjey, IPUIIPEMUTH
CKYII JO3BO/bEHNX Y/Ia3HNUX IIOfIaTaKa, JOK IIPU YHOCY aKTOp caM 3ajaje yIa3HM IIOfIaTaK.
OBa pasjmka uMa IMpeKTHEe IIOC/befulle Ha IIPOjeKTOBambe KOPMCHMYKOr MHTepdejca

arImKanyje.

AKo ce y3My y 003Mp [OFaTHM TUIIOBM aKlMja, aKklyje ce MOTy IpyIMcaTy Ha

c/beiehy HaunH (TUIIOBYM aKIVja Cy MOJIBYIEHN):

e Akxumje aKTopa

o Ilpumpema ymasnux nogaraka

"  VHoC
*  Opabup

o (Cname 3axTjeBa U IMomaTaka CUCTEMY

e Aknmuje cucrema

o HMsBpueme onepauuje Koja Myujerba YHYTPaIllIhe CTarhe CUCTEMA, YMjI
je IIpeyCc/IoB U3BpIlaBatbe Baaugalyje noaaraka

o IlpukasuBame pe3yaTaTa U3BplIeHa olepaluje aKTopy
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3.7. Kopumrthemwe npoTOTUIIOBA Y MHXKEeHbEPHUHTY 3aXTjeBa

Kako je panmje momenyto, Hajuenthy y3pok Heycmjexa copTBepCKUX IpojeKaTa jecy
HeJOCTall) U Tpellike Y KOpucHUYKUM 3axTjeBuMma [Frost07] [Johnson00]. Jeman on HaumHa
3a IJXOBO OTKIamame y paHUM ¢asaMa jecTe IpaB/betbe IPOTOTUIIOBA KOPYCHUYKOT
nHTepdejca. KopucHUK Ipeko KOpMCHMYKOr MHTepdejca CTyma y MHTEpakuujy ca
CUCTEeMOM, ¥ YIIpaB/ba HETOBUM CTamMMa. Y 00jeKTHO OpjeHTMCAaHUM aIUIMKallMjaMa,
CTala CUCTeMa Y4aypyjy ce y HOMeHCKe objexTe cyucTeMa KOji, 3aje[HO ca Be3aMa U
OTpaHMYEHhNMA, YMHE JOMEHCKM Mojen codTBepckor cucrema. Kako cay4ajeBu
Kopuinhema onucyjy maTepakyjy usmely KopucHuka u cucreMa, Koja ce peaimsyje IIpeKo
KOPYICHIYKOT MHTepdejca M MMa 3a IIb IIPOMjeHy CTama CicTeMa, Be3a u3Mehy oBa Tpn
fujena cucreMa Mopaina 6u 6uty y3era y o63up Beh y ¢asy nmpuxympama KOpUCHUYIKIX
3axTjeBa. Kama OM ce ysenma y o03Mp OBa UMHeHUIA TPWINKOM Kpeupama IpOTOTHIIA
KOPUCHUYKOT MHTepdejca, TakaB MHTepdejc 61 ce MOTa0 KOPUCTUTHU 32 BAIUJALIN)Y KAKO
crydajeBa Kopumhemwa, Tako u Mopena noparaka [Fitzgerald05]. ITop Baympamujom ce
IIOIpasyMijeBa IIpOBjepa ycCaI/lalleHOCTY KOPMCHMYKMX 3axTjeBa ca IIPOjeKTOBaHUM

TOMEHCKIM MOJEJIOM.

Ca pgpyre crpaHe, IpaB/belbe IIPOTOTUIIOBA, JJIM CaMO HUXOBO CKULVIParbe
(storyboard) snadajuo Moke momohu mpwimkoM jedUHMCama CIydajeBa Kopuirhema
[Rosemberg07]. Yecro, Bulle 3aMHTepecOBaHMX CTpPaHa y CO(TBEPCKOM IIPOjeKTy MMa
nortemkoha ma codrTBepcke 3axTjeBe IIpefiCTaBM Ha Taj HAuMH Ja OyAy jacHU u
HeJIBOCMMC/IEHY CBUM ydecHUIMMA. CBe IOK Y KOPUCHMYKOM 3aXTjeBY IOCTOje eJleMeHTI
KOj) HUCY IIOTIIYHO jeJHO3HAYHY Y jACHY CBUM yYeCHULIMMA Y IIPOjeKTY, OHMU IIPENCTaB/bajy
BEJIVIKY PM3MK 32 Ja/bUl pa3Boj copTBepCKOr MpousBoya. JJOK IpojeKTaHTy U IporpaMepu
daBopusyjy kopuinhemwe Mojiena y IpeAcTaB/baby KOPUCHUYKIX 3aXTjeBa, a aHA/IUTUIApH

TEKCTya/IHy pelpe3eHTallljy 3aXTjeBa, KOPUCHUIM Hajuenrhe >kere /ja Buje crieluKanujy
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3axTjeBa Koja je O/ybka peamsalyjy MpOM3BOMA. JeflaH Off HAUMHA Jla Ce OBaj IpoOIeM
npeBasube jecre ma ce KOpUCHUIM 00yde fla KOPUCTe U YUTAjy MOfesle KOju ce KOpUcTe y
crellMpUKaLjX KOPUCHUYKUX 3axTjeBa. MehyTum, oBaj mpucTynm HMje TaKO M3BOM/BUB.
IIpuje cBera, yueme Heke Off TEXHIKA MOJIelIoBamba M3NCKYje BpujeMe, a TuMe ce rosehasajy
¥ TPOLIKOBMY IIPOjeKTa, MOT'yhu cy OTIIOpM off CTpaHe KOPMCHUKA, a IIpo6yIeM IpeicTaB/ba I
crame mocrojehux amara 3a MopesoBame. AKO (PYHKIMOHA/JIHOCTM a/IaTa 33 MOJieNOBambe
HICYy KOMIUIETHE, M aKO KOPUCHUK He MOKE Y MOJe/l YK/bYYUTU CBe IITO MUCIN Ja je
3HAYajHO, Tajfla OBM ajlaTU YMjecTO [ja IIOMOTHY, MOTY IpPeJCTaB/baTl CMETHY Y
KOMYHMKalMju u3Mely KopucHUKa u IpojekraHara. IIpakca je mokasama ma IIpaBibeibe
IIPOTOTUIIOBA MOJK€ 3HATHO YOp3ary Ipolec IPUKyIUbalba KOPUCHMYKUX 3axTjeBa U

OTK/IOHWUTY MHOTe IIOTeHIija/iHe HejacHohe.

[IpoToTHMIOBM Cy MHOIO JIaKlle CXBaT/bMBM KAaKO 3a KOPMCHMKE, TaKO U 3a
IIpOjeKTaHTe 1 IIporpaMepe, U He M3NUCKYjy AOJATHY OOYKy KOPMCHUKA. bp3u pasBoj
IPOTOTHUIIA JI03BO/baBa MIpaB/betbe TpeficTaBe IIM/BAHOT CUCTeMa Koja MTOMaske Jia ce YK/IOHe
HejacHohe 1 yode HeJlocTallM Y KOPUCHMYKUM 3axTjeBuMa. [IpoTOTUIIOBY He MOpajy yBUjeK
OUTH BesaHU 3a KOpUCHUYKY MHTepdejc, Beh ce Takohe Mory kopuctutn y panum ¢asama
pa3Boja copTBEPCKOT IMPOM3BOZA } 3a JIpyTre acleKTe cycreMa. IIpoToTui cucreMa MoXxe
IOCTY>KUTY 32 IIpaB/beibe BEPTUKATHOI IIpecjeKa apXUTEKType CHUcTeMa, Kako Om ce

yHarpen npensujjenu Moryhnu npo6iemu Besann 3a nepdopmance crcrema [Berenbach09].

ITpoTroTnInoBy ce MOry nHOJAMjeINTH y IBMj€ TPyIIe:

o IIporoTunosu xoju ce 6auajy (throw-away prototype)

e EBomyrusHM nporotumnosu (evolutionary prototype)

107



mp Vnmuja AnToBuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
JoKTOpCKM paf, 3aCHOBAHO Ha C/IyYajeBuMa Kopuinhemwa

IIporoTunosu Koju ce 6anajy (throw-away prototype) cy IpOTOTHIIOBM KOju ce
00MYHO MMIIEMEHTHPAjy Kako 61 ce mTo 60/be OTKpIIN 3aXTjeBU 1 Moryhu mpobremu y
BUMa*, ma ce 3aTuM opbaiyjy. CucreM ce HaKOH TOTa pasBMja Off MOYeTKa, Hajuelnrhe
kopumrhemeM Heke Apyre TexHosoruje. IIpBo ce mpaBe 3a OHe 3aXTjeBe KOjU Cy HajMame

IIO3HATH.

% Kao wran JlaGopaTropuje 3a cOQTBEPCKO MHXEHEPCTBO Y4eCTBOBAO CaM Yy Pas3BOjy HEKOTMKO
coPTBEPCKUX CUCTEMA KOje je onpasyMujeBano Kopuinhemwe npomomunosa koju ce 6ayajy y Lnby geTabHe
aHa/lM3e ¥ BaIMAallMje 3aXTjeBa. JedaH oOf HajCIOKEHUjUX CUCTeMa y 4MjeM pas3Bojy je KopuiheH oOBaj
npucryn je Koctmon, Bepsuja 4.0, 3a morpebe Munucrapcrsa onbpane Kpamesune Hopsemke. VI nmoper Tora
LITO je Hapy4yyoL| HalI[PaBMO BeoMa AeTa/bHY cliennuKaLyjy 3axTjeBa, IPOTOTHUIL CUCTEMa, KOjU je HallpaB/beH
kopuinhemem Microsoft Access amata, MOMOrao je ma ce youe MHOTe HENPELM3HOCTH, Ta YaK M TPeIlKe U
KOHTPAMKTOPHOCTM y 3axTjeBuMa. Jlobujern mportotum je 6mo ¢yHKIMoHamaH, a mopexn nHdopmanuja o
XKe/beHOM KOPMCHIYKOM MHTepdejcy, IPY>XMO je MHOTO KOpUCHMX MH(pOpMalja Koje Cy Be3aHe 3a IIOC/IOBHY
JIOTUKY cucTeMa. PasBoj mpoToTuma Tpajao je oko 2 Mjecenja. HakoH 3aBpuieHe (pase aHamuse y IpBOj
UTepalyjyu pa3Boja, 0Baj MPOTOTUII je HANYIITEH, a CHCTEM je UMIUIEMEHTHpPaH JaBa TexHosornjoM. OBaKBUM
IIPUCTYIIOM HaIpaB/beHA je CBOjeBpCHA IIpeBeHIVja HacTaHKa OpojHMX IpobeMa 3a 4umje O MCIpaB/bame
6110 TOTpe6HO MHOTO BUIIIe BpEeMeHa, ja Cy OM/IM yOu4eHM KacHMje Y TOKy UMIUIeMeHTanuje. Ca gpyre cTpaHe,
BpUjeMe YTPOIIEHO 3a pa3Boj MIPOTOTHUIIA HUje 6M/IO 3aHEeMap/bBO, 2 HAKOH IEerOBe U3pajie Huje IOCTojara Hut
jemHa IMHUja KOfla Kpajiber pjerierba. YIIPaBO OBe YMILEHNUIE 32 MEHE Cy IPe[CTaB/bale CHaXaH MOTUB
HOKyIIaM [a HallpaBMM ajaT Koju he mpykaTu cBe NMpefHOCTU KoOje Hpy)a IPOTOTHUIL, a ca Apyre CTpaHe
CMaBUTH NOTPe6HO BpyjeMe M Hallop IOTpeOaH 3a HeTroB Pas3Boj, ca KPajibUM LbeM Jja JoOYjeHN IPOTOTHIL
6ynme uckopuuihen kao momasHa Bep3uja CUcTeMa, Koja he ce kacHuje HamorpabusaTu kKako 6u ce Jo6uIO
Kpajibe pjenierse. Ha Taj Ha4MH yMjecTo POTOTHIIA KOjU ce Hara JoO6uo 61 ce eBOTyTMBHY IIPOTOTUII KOjI je
U3BPIIMB U YMjM j€ PasBOj ayTOMAaTM30BaH. YIIPaBO TOKOM pa3Boja cucreMa Koctmon Hampas/beHa je IpBa
Bepsyja reHepaTopa Koju MpefiCTaB/ba OCHOBY 3a a/laT M MPUCTYII KOjU je IIPeMET OBOT pajia.
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(CneuMQ)MKau,mja 3aXTjeBaHﬂpaBrbe|-be nporotuna CMCTemaHEBanyaumja npOTomna)

KomMnoHeHTe Koje ce mory

MOHOBO KOPUCTUTH ‘
kCneuMq:MKaqua CVICTeMa)

MUcnopyueHnn

cocTBEpCKM
Pa3Boj CO(*)TBepa\r {I‘Ipoajepa cvmema)— cu?;em P

Cnuxa 24: IIpouec pasBoja kopuurhemeM MPOTOTUIIOBA KOju ce Garajy

EBonyruBHu npororunosu (evolutionary prototype) ce pasBujajy y panum ¢asama
coprBepckor mporeca, a 3aTMM ce Kpo3 Buille urepanuja gorpabyjy, cBe mo 3aBpiuerka

pasBoja cucreMa. IIpBo ce IipaBe 3a 3axTjeBe KOji Cy Haj6O/be IIO3HATHL.

(Passoj ancTpakTHe cneuudukaumje MpaBrbere npoToTHna CVICTGMBHKOpVILUﬁeH:e nporotuna CI/ICTeMa)
He
a
e A [a nn cuctem
McnopyumBare cuctema
9 3a70BOrbaBa’?

Cnuka 25: IIpouec pasBoja kopunrhemweM eBOTYTUBHUX MPOTOTUIIOBA

IIpaBmeme mpoToTua Mopa 6utn 6p3o kako Ou OWIM JOCTYIIHM LITO paHuje y
Ipollecy pas3Boja, ¥ MOpajy OMTM HAIpaB/beHM HA Taj HAYMH Jla Ce MOTY JIAKO

MofuMUKOBATH Y 3aBMCHOCTH Off M3MjeHa U [IOIYHA Y 3aXTjeBMMa KOpUCHUKA. V3 oBux
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pasjora, 4ecTo ce JlelllaBa Jja IpoTrpaMepy TOKOM pasBoja NMPOTOTHMIIOBA YeCTO He BOJie
padyHa o moHoBHOM Kopuiihemy (Reuse) pasBujeHMX KOMIIOHEHTH. Y TUM C/Iy4ajeBUMa,
IPOTOTUIIOBM Ce TTOCMATPAjy Kao 'Kof 3a Oallame’, u Hehe OMTH cacTaBHM AMO KOHATHOT
cucrema. Ca gpyre crpaHe, MeHalepu MOACTMYY IIOHOBHO Kopuiiheme pa3BMjeHNX
KOMIIOHEHTM 3a IIPOTOTMII, MAKO TO M3MCKyje MHOTO BHMIle Hamopa y paHuMm ¢asama
pasBoja. Vnak, oBaj npucryn omoryhasa /ja HeKM IPOTOTHUIIOBU y ofpel)eHOM TpeHYTKy
TIOCTaHy /MO CUCTeMa Koju ce ucropydyje. Takobe, Beh y mporjecy npas/bera MpoTOTHIIOBA
PasBOjHM THMM Ce VIO3Haje ca IWUBHOM TeXHOJMOTMjoM, INTO KacHuje y asn
UMIUIEMeHTaluje cucreMa noBehaBa edukacHocT pasBojHor TMMa. OBaj IPUCTYI Ha Kpajy

pe3ynTupa cMambemheM TPOIIKOBA M3Bohema IIpojeKTa.

ArmiHe Metofie pasBoja codTBepa, Kao HIp. Scrum, IIpernopydyjy T3B.
VcTpaxuBaduke IpOTOTUIIOBE Y OHMM CUTYyalMjaMa Kafia cBe (PYHKLMOHATHOCTH CHCTeMa

HIICY yHaIIpe]] Io3HaTe, Beh ce Mujemajy 1 OTKpyBajy TOKOM pa3Boja [Berenbach09].

Oppebenn acnekTy amwnkanuje Mory 6utyi MogenoBany KopuirhemeM HeKe ONCHe
HOTaluje, Koja ce, KopuinhemeM CIlelyjal30BaHOr ajaTa KOjU WHTEpIpeTyupa [ary
HOTaIujy, Mo>ke u3BpummTi. Ha oBaj HaumH mobuja ce M3BpHIMBY MPOTOTUN AIUIMKAIMje
KOju IIpy>ka MOTYhHOCT 3a BepuduKauujy mpefijIoskeHoT pjelieba. OBaj IPUCTYI ce MOoXe
KOPUCTUTH KaKo 32 IPaB/berbe 'eBOIYTUBHUX INPOTOTUIIOBA KOju he ce ajbe pasBujaTu cBe

J10 KOHa4He Bep3lje, TaKo I 3a IIpaB/betbe IPOTOTNIIOBa Koju he 6utn "6avenn’.

Y oBOM pajiy mpepaxe ce IpaB/berbe CeMAHTUUYKN OOTaTOT MOJiea KOPYCHIYKMX
3axTjeBa Ha OCHOBY Kora he ce, kopumhemweM copTBEpPCKOT alaTa UMIUIEMEHTHPAHOT 33 TY
HaMjeHy, leHepICaTy M3BPILVIBY IIPOIPAMCKI KOJ KOPUCHIYKOT MHTepdejca Koju ce MOXKe
IOCMATpaT Kao MW3BPLIMBM €BOJNYTMBHM IPOTOTUII KOjiI Ce MOXe JIONyHaBaTH MU

npwrarohaBatu crieruduyHNM moTpedamMa KOPUCHUKA.
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4. YnopeaHa aHa/iM3a aJjlaTa 3a ayToMaTusauujy pasBoja

KOPHMCHUYKOT MHTep@ejca

Y mpeTxopiHe IBMje AelleHNje, ayToMaTU3alja Kpenpamba KOPMCHMYKOT MHTepdejca
coTBEPCKUX CHUCTeMa IIpeficTaB/ba TeMy Koja je Oyaa IIpefiMeT MHOIVX MCTPa’KMBamba.
[Raneburger12] PesynraT 0BUX JICTpa)kyBaiba IIPeICTaB/bajy ajlaTi 4Mja je OCHOBHA yJIora
CMameme BpeMeHa 1 Halopa IMOoTpeOHOT 3a Pa3Boj KOPUCHUYKOT uHTepdejca. Mehytum, mo
cajla ce HUTH jeflaH Off OBMX ajlaTa HMje HAMETHYO Ha TP)XMIITY X OKO cebe OKYIMO HMpK
kpyr kopucHmka [Kennardl0]. Pasmore 3a HempuxBaTame mocTojehmx amata o cTpaHe
KOPUCHMKA Pas/M4INTH ayTOpM BHUJie KaKO y HeJOCTallMMa CaMUX ajlaTa, Tako M Yy
HeJoCTall¥iMa Be3aHNMM 3a KOPMCHUYKM uHTepdejc ammkanyja kpeupaH Kopuinhemem

OBMX aJIaTa, O Y€MY je BUILe pujedn 6110 y HoIIasiby 2.3.4.
[Inpb oBoT 1I0I7IaB/ba je fa ce fohe 0 0iroBOpa Ha HEKO/IMKO [N TaIba:

1. Koju cy pasiosu 3a 4nmeHNIy Jla HU jefaH of mocrojehyx amata Huje ycrmo
fla OKO ceOe OKyIIN MIMPOK KPYT KOPMCHMKA, OHOCHO Jia 33/I0BOJBM ITOTpebe
IIpUBpEJE.

2. Koju cy To 3axTjeBu Koje ajlaTy 3a reHepycame KOPUCHUYIKOT MHTepdejca
MOpajy fia UCITyHe Kako Ou 6wy mpuxsaheHM off cTpaHe IOTEHIMjaTHUX
KOPUCHUKA.

3. Jla nu gaHac aKTyeaHM a1aTy UCITyIbaBajy OBE 3aXTjeBe.
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Kako 6u ce I[O6I/ITH/[ OITOBOPM Ha OBa INUTamkba, CIIPOBENEHO je UCTpa’kKBabe KOje ce

cacTojano u3 aBuje ¢ase.

IIpBa ¢asa ncrpaxuBama HOApasyMujeBalIa je MeTOAYy HAyYHOT MCIOUTHMBA®KA U TO
TEXHUKOM cIIpoBohema ankere. Llwp ankere 610 je yrBpbuBame mpeosnabyjyher crasa
HoCwiIala copTBepcKe VHAYCTpHUje — WMCKYCHMX CO(TBEPCKMX MHXewepa, [0 MUTAbY
eJleMeHaTa Koje ajlaT 3a FeHeplcame KOPMCHIYKOT MHTepdejca Mopa Jia 1mocjeyje Kako 6u
ra IpUXBaTWIM ¥ KOPUCTWIN Yy Ipomecy pasBoja codreepa. OBu enementn Ouhe
MOCMaTpaHM Kao 3aXTjeBM Koje a/laTyl 3a TeHepMcame KOPMCHIMYKOT nHTepdejca Mopajy fia
UCIIyHe Kako Ou Owm mpuxBaheHU off cTpaHe MOTeHIWjaTHMX KOpucHUKa. Ha ocHoBy
youeHMX 3axTjeBa Ouhe pmedmHMCcaHM KpuTepujymm 3a mopebeme mocrojehmx amata 3a

reHepycame KOPYCHINYKOT NHTepdejca.

Jlpyra ¢asa ucTpaxkupama OfHOCKM Ce TPBO Ha OfjabMp aKTyeIHUX ajaTa 3a
reHepyucame KOPUCHMYKOr  MHTepdejca, 3aTUM  IIperief, IbUXOBUX OCHOBHIUX
KapaKTepUCTUKAa M Ha Kpajy MCIUTUBAIbE Ja /M M Yy KOjOj Mjepu 3aj0BO/baBajy yodyeHe

kpurepujyme. Ha kpajy he 6ty npencraB/benn pesynrTaTi yopegHe aHa/li3e OBYX ajIaTa.

Ha ocHOBy oBux pesyrrara Ouhe wMmoryhe mnpenusHuje yTBpAUTH pasjiore
HeIlpUXBaTama OBMX ajaTa Of cTpaHe codrBepcke MHIycCTpuje, M JedMHUCATH CKYyII
KapaKTepUCTUKa Koje he OMTM OCHOB pasBoja ajaTa 3a TeHepHcambe KOPMCHUYKOT

uHTepdejca Kao Kpajmber pesyaTaTa JOKTOPCKe AycepTaluje.
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4.1. lepuHucame KpUTepujyma 3a nopeheme aJjiata 3a

ayTOMaTHU3aLUjy pa3Boja KOpUCHUYKOT UHTepdejca

LIwp oBOT fMjerta NCTpaXkMBama jecTe yrBphuBare mpeostabyjyher craBa Hocwana
copTBepcke MHAYCTpUje — MCKYCHUX COPTBEPCKUX MHXKembepa, IO MUTaIby eJleMeHaTa Koje
a7aT 3a TeHepycame KOPUCHIIKOT NHTepdejca Mopa fla Imocjeyje Kako Oy ra IpUXBaTIIIN 1
KOPUCTWIN y TIpoIlecy pasBoja codrepa. OBy eneMenTn 6mhe mocMaTpaHm Kao 3axTjeBU
KOje ajaTyi 3a TeHepycame KOPUCHMYKOT MHTepdejca MOpajy fa MCITyHe Kako Om 6wmm
npuxsaheHy of cTpaHe IOTEHIVja/THUX KOpMCHMKA. Ha OCHOBY youeHux 3axTjeBa Omhe
neduHMCcaHN KpuTepujymn 3a nopebheme mocrojehux ajmara 3a reHepucame KOPUCHUYKOT

nHTepdejca.

Haxon peduHmcama 1yba, GopMupaH je YIMTHUK KOjy Tpeba ia caip>ky INUTamba
Koja he omoryhutu 3ax/pydnBame IPBEHCTBEHO O KPUTEPUjyMIIMaA KOje a/IaT 3a FeHepycabe
KOPUCHUYKOT uHTepdejca Tpeba Jla 3aj0BO/BM, aluM M O KapaKTepUCTMKaMa Koje
VCIUTAHULIA JOMUHAHTHO MPEMO3HAjy KAo MOXKe/bHE II0 CBAKOM KPUTEPUjyMY. YIIUTHUK je
dbopMMpaH Ha OCHOBY IIpeIMCTpaKuBama Koje ce cacTojalo y Iperaefy pedepeHTHe
JMTepaType, aHAIN3N NOCTojehnX MpUCTyIa pjeliaBaiby OBOT Ipo6ieMa, pasroBOpMMA ca
JICKyCHUM IIpOrpaMepuMa J QaHaJAu3) IbMXOBUX JCKYCTaBa, Kao M Yy JMPEKTHUM

PasroBOpIIMa ca ayTopyMa HeKUX of IocTojehnx anara.

Ilo cajia Huje ITOCTOjaI0 MHOTO HAYYHVIX MCINTHBAbA (MHTEPBjya WM aHKeTa) Koju
cy ce 6aBwm oBoM ob6yamhy. 3HayajHO McTpaKuBamwe [Myers], Koje ce decTo LuTHpa Y
JIATEPATYPH, je CIpoBefleHO pHaBHe 1992. ropgumbe, a M JaHac ce pe3yITaTu OBOT
MICTpXMBakha CMATPajy pe/ieBaHTHUM. 3aTo je 10 YHUTHUKA GOPMUPAH IO Y30py Ha OBO
uctpaxupame. [lomymanujy, Ha Kojy ce oHOCU MCIUTHBAae, YMHE UCKYCHU CO(PTBEpCKN
VIHDKEhepy KOjiI e Y CBOM IIOCTIy IIpeTeXXHO OaBe pasBojeM IIOCTOBHMX arvmkanuja. Kako

HeMa IIPelV3HUX IoaTaKa O BeJIMYMHI OBe IOIMy/lTalyje, UMb je 010 #a y3opak Oyzme Ha
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IpuOMHKHOM HUBOY y30pka KopuitheHor y mcrpaxuBamy [Myers] koju je Opojao 74

JNCIINTaHMKa.

AHKeTa je cIpoBefieHa e/leKTpPOHCKMM muteM (online aHkera) Ipu dYemy je 3a

dopmupame ymutHuKa kopuinhen Google Forms [GoogleForms].

O crpoBobemy ankere obaBujenITeHe cy Bole mpojexaTa 13 HeKOIMKO KOMITaHMja*
3a KOje TIOCTOje casHama Jla ce OaBe pasBojeM ITOCTIOBHUX AIUIMKAIINja, ca YIYTCTBOM O
npoduTy 3amociennx Ha cOPTBEpCKUM MPOjeKTUMa WIN MOCTOBHMM MapTHepUMa KOjuMa
Tpeba omoryhmuty nomymaBame ymuTHUKa. [lopex Tora, obaBujemteHe cy M Kojere ca
Heko/mKo pnomahux m umHOCTpaHux ¢akynrera koju ce 6aBe obmamhy codrBepckor
VHXXeWmePCTBa, Takobhe y3 yIryTcTBO 0 ToMe Koju je mpodul 3aroc/ieHux (fia paje Ha pasBojy
HOCTOBHMX AIUIMKAlMja), OJHOCHO capajHMKa U MOCIOBHMX IIapTHEpa, Koju Tpeba fa

IIOITYyHE YIIMTHUK.

3a cratuctudky obpany rogaraka kopuihen je IBM SPSS Statistics 20 [SPSS]. Kako
lleTa/baH MPUKA3 CBUX pes3y/ITaTa MCTPAKUBAIba M3MCKYje MHOTO IPOCTOPa, Y HACTABKY he
OMTH IIpUKa3aHM CaMO HAjpe/IeBaHTHUjU Pe3y/ITaTH y ONHOCY Ha IpeIMeT HTOKTOPCKe

fucepTanyje, a OHM HajuHTepecaHTHUju he 6Ty puKasanu rpadyyaku.

YKyIHO je npukyiwbeHo 70 IOIymheHNX YIUTHIKA, a/Ii je U3 aHa/IN3e UCK/bYI€EHO 9,
jep Hucy 6yam KoMIUIeTHM (CafipyKasi Cy OJTOBOpe CaMO Ha IIap IIOYeTHUX MNTaIba), IIa je

yKyIIaH 6poj aHa/IM3MpaHuX NCINTaHNKa 6110 61.

Meby ncnurannimma je 6uo 88,52% mymmkapana u 11,48% »xeHa.

7Y ucrpaxuBamy cy yhecrBoBanmu 3amocmenu crnefehnx kommanuja: Microsoft, Komrpejn, Cara,
Digit, E-Smart Systems, Fusion, Tenenop, Vip, Tenekom Cpbuje, Asseco, S&T u np.
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ITonoBuHa ncnmuTanuka je n3 Cpbuje, TOK cy ocTaim U3 ApreHTHHe, AycTpanuje,
Kanaze, Konym6uje, Yemke, tbemauke, @pannycke, Vnanje, pana, Vramuje, Xomauauje,
ITopryrammje, Pycuje, Xpsarcke, Cunramypa, IllBajuapcke, Bemmke bpuranmje n

Cjemumennx Amepndkux JIpxasa.

Ckopo monoBuHa ucnuTaHux (49.18%) pagm y KoMmaHmjama ca mpeko 100
3anocnennx, 13.11% y kommanmjama oy 6-10 sanocnenux, 11,48% op 11-25 sanocnenux, 1mo
9,84% mMcrnmMTaHMX pagy y KOMIaHujaMa off 1-5 olHOCHO of 26-50 3a10CneHnx, foK 6,56%

VCTIMTAHUX pajiy Yy KoMIIaHMjaMa Koje 6poje nsmehy 51 u 100 sanocnennx (Cmuka 26).

Bpoj
3aI10CICHUX
1-5
6-10
11-25
26 -50
m51-100
=> 100

9.84%
13.11%

11.48%
9.84%

Cmmnka 26: bpoj 3anocneHnx y KOMIIAaHI I Y KOjoj pafge

IIpocjek TopgmMHa MCKyCTBa y 0671acTy COPTBEPCKOT MHKemepcTBa je 11,47%.

Ha mmrame Kk0joj oOmacTy MHAYCTpUje ORHOCHO KOM IIO/bY IpMIaja HUXOBa
KoMIaHuja, 70,49% WCINUTaHUX je OATOBOPWIO Jla IpuIafa o6sacTy MHQPOPMAIMOHNX
TeXHO/IOIWja, 22,95% mnpumaga oOOpasoOBHUM WMHCTUTYLIMjaMa, JOK OCTIM IIPUIANAjy

obmactyu 6ankapcTBa u ¢puHaAHCHUja, Kao 1 jaBHe yrpase (Cuka 27).
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100% -+
80% -+
60%

40%

20%

0%
O6paszoBame bankapcTo/®unaHcHje JaBHa ynpasa

Cmmka 27: O61macT K0joj mpunajga KOMIaHuja y Kojoj page
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How often do you develop different application types?”
Mever Rarely From time to time Often Constantly

Desktop
applications

Web applications

Mobile applic ations

Cmuxka 28: IIntame - Y4ecTanocT pa3Boja pasnMynTUX BPCTa alIMKaLyja

Ha nurame KOMMKO 4eCTO pasBujajy pas/mMuyiTe BpcTe alvlMKanyja (geckTol, Bed u

MoOWIHe arKanyje), oprosopu cy cnefehn (Cmmka 29):

e JlecKTOIl amIMKaluje CTa/HO pasbBuja 6,56% wucnuranux, decro 16,39%,
noBpeMeHo 32,79%, pujerko 29,51%, JOK uX HMKaja He pasBmja 14,75%
VCIIUTAaHUX,

e Beb amwmKanuje crajHo passuja 36,07% wucnuranux, decro 31,15%,
moBpeMeno 18,03%, pujetko 9,84%, MoK uX HMKaza He passuja 4,92%
UCTINTaHUX,

e MOOUIHE almKanuje cramHo passuja 8,20% wmcnmraHmx, decro 4,92%,
nmoBpeMeno 18,03%, pujerko 31,15%, mox MX HMKajga He passuja 37,70%

NCIINTAaHUX.
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Pujerko
29,51%

JleckTon aninKanuje Be0 anuinkanuje

Pujerko
31,15%

MoouiHe anInKanuje

Cnuka 29: YuecTamocTt pa3Boja pa3snn4uUTUX BPCTa alIMKaluja
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How often do you use different platforms?*
Never Rarely From time to time Often Constantly
Java
Net

Other

Cmuka 30: IIntame - Yuecramoct Kopuurhema pasnnunTux miatpopmu

Ha mnmrame KOMMKO 4YecTO MCHUTAHMLM 32 pasBOj KOPUCTE pasMuuTe BpCTe

wiatdopme (Jasa, NET, ocrane), ogrosopu cy cnegehu (Cmmka 31):

e JaBa mrardpopmy cramHO Kopuctu 49,98% wmcnuraHmx, decto 16,39%,
noBpemeno 11,48%, pujerko 22,95%, mok je nHukaga He Kopucru 8,20%
VCIIUTAaHUX,

e NET mmardpopmy cramno kopuctu 29,51% wncnmranux, decro 13,11%,
IMOBpeMeHo 6,56%, pujerko 13,11%, mox ux HuKama He Kopuctu 37,70%
UCTINTaHUX,

e Ocrane mwratdopMe cTajHO Kopucty 14,75% ncnmranmx, decro 14,75%,
moBpeMeHo 22,95%, pujerko 21,31%, mOK uX HMKaja He Kopuctu 26,23%

NCIINTAaHUX.
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Hukan
37,70%

Huxajx
26,23%

Pujerxo
21,31%

Cmuka 31: Yuyecramoct kopuurhemwa pasmmuntux mrardpopmm

Hu jemny mpyry miardopMmy He KopucTu 4 MCINTAaHMKA, 0K je 31 HaBemo fma
KOPMCTI HeKy Apyry wiardopmy. Vicnuranniu ¢y mMamyu MOryhHOCT Ia caMu YHeCy BpCTy
wiaTopMe Kojy KOPUCTe, a HBUXOBU OATOBOPM Cy IpukasaHu y ciefehem rpaduxony
(Cmmka 32), y3 HaITlOMeHY Jia je IpUKasaH IpolleHaT Kopulthema miaTgopme y ofHOCY Ha

MICIIMTAaHMKE KOjU Cy Jla/Ii OITOBOP Ha OBO IINTAME:
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JoKTOpCKM paf, 3aCHOBAHO Ha C/IyYajeBuMa Kopuinhemwa
PHP | 29,41%
Ruby 1 17,65%
Python 1 14,71%
CIC++ 1 11,76%
JVM languages 1 8,82%
Android 1 5,88%
ColdFusion 1 5,88%
Javascript 1 5,88%
Linux 1 5,88% 1 1 1 1 |
0% 20% 40% 60% 80% 100%

Cnuka 32: Ocrane xkopumhene mrardopme

Ilopen mpuKasaHNX, MCOUTAHMIM Cy Hasomwmm u cnefehe mrardopme (Hucy

IpUKasaHe Ha [IUjarpaMy jep Cy ce I0jaB/bUBaJIe CaMo IO jeTHOM):

e PL-SQL/T-SQL/ANSI-SQL

e Delphi

e iOS

e LAMP

e M2TQVT

e Metada Metarepository (own platform)
e Netwaver, HANA for SAP

e PERL

e R/T

e Solaris, aix

e UML/XML/XMI transformation, knowledge representation tools
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Based on your experience, what percent of the total number of requirements in a business application can be mostly
implemented by the CRUD operations, including validation, without more complex business logic:”

In business applications seme requirements can be implemented mostly by the CRUD cperations, including validation, but other
requirements. besades the CRUD operations and validation, requires implementation of more complex business logic, eg. complex
calculations, simulations, or complex database transactions including not only entities manipulated on user interface, but other
entities defined by specific business rules.

Cnuxka 33: ITurame - Bpoj 3axTjeBa Koju ce yI/TaBHOM MOTY MMITIEMEHTUPATH Kopuirhemem

CRUD omnepanmuja

Crnenehe muTame je o MCIMTAaHMKA 3aXTUjeBAIO JIa, TIpeMa COIICTBEHOM MCKYCTBY,
OTOBOPM KOJMMKM TIPOL[eHAT 3axTjeBa y ONHOCY Ha YKymaH Opoj 3axTjeBa, MPUWIMKOM
pasBoja MOC/TIOBHE aIUIMKallMje, cé CKOpO MOTIYHO MOYXKe pealn30BaTi caMo KopuiihemeM
CRUD omepanuja, yKbydyjyhn u Bamupaiujy, 6e3 MMIUIeMeHTaluje ClI0OKeHe TOCTOBHe
noruke. 26,23% ucnmraHux cMaTpa Ja je OBaKBUX 3axTjeBa O 25% y pasBoOjy IIOCIIOBHE
almKauuje, 32,79% cmarpa sia je oBakBux 3axtjesa usmeby 26 u 50%, 26,23% cmarpa jia je
oBakBuUX 3axTjeBa usmeby 51 u 75%, mox 14.75% wmcnuranmx cmarpa ga 6poj OBakBMX

3axTjeBa mpesasmwrasu 76% (Cmmka 34).

IIpouenar
3axXTeBa

14.75%
: 26.23% 0-25%
26-50%
51-75%

26.23%

Cnuxka 34: Bpoj 3axTjeBa Koju ce yI/laBHOM MOry umiieMeHTupatu kopuurthesem CRUD

omepaunuja
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After interviewing end users during requirements elicitation, the first step you make in a project is:”
1 Sketching of domain model

i Creating the use case specification

_ Sketching of user interface
1 Other:

Cnuka 35: IIutame - IIpBu Kopak HaKOH NPUKYIUbalbha 3aXTjeBa Off KOPMCHUKA

Hakon mpukyivbaiba 3axTjeBa, npsu ciefiehu Kopak y mpolecy pasBoja je y 40.98%
CIy4ajeBa CKUIMpame JOMEHCKOT Mofena, 37.70% je OAroBOpWiIO Ja Tafa BpLIU
crrernuKanyujy caydajesa kopuihema, 13,11% mpaBu CKUIy KOPMCHUYKOT MHTepdejca,

TTOK je 8.20% mcnuTannx oaroBopmio apyraunje (Cmmka 36).

100% T
80% -+

60% +

40% +

20% -+ 40.98% 37.70%
13.11% I
.209%
0% T T T 8 0 ° l 1
CKHLIHpamke JOMEHCKOT Crerudukanyja Ckunupame Hpyro
Mozena ciiydajeBa Kopumhema — KOPUCHUYKOT MHTepdejca

Cnuxa 36: IIpBu KOpak HAKOH NPUKYIUbalka 3aXTjeBa of KOPUCHMKA
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mp Vnuja AntoBuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
JokTopcku pag, 3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

Your requirement specification is based on:*
MNever Rarely From time to time Often Constantly

Plain text (@] 9] @] (@] @]

Plain text and .
diagrams -

Use cases (@] (@) @) O )

User stories Q o] @

Something else (9] o 9] 9] (@)

Cmuka 37: IIutame - Yuecranoct kopuihema pasnnautux HaunHa u ¢popmara cienudukaiyje

3axTjeBa

Ha cnegehem pujarpamy (Cimka 38) je IpmkasaHa ydecTajocT Kopuinhema

pa3/IMINTUX HaYMHaA U (bopMaTa CHeHI/ICb]/[Ka]_U/Ije 3aXTjeBa (TeKCT, TEKCT U I[I/IjaI‘paMI/I,

B Cranso
B Yecro
" loBpemeHo

Petxo
60% + Huxaz

C)'IY‘-IajeBI/I KOPI/IIHhGH)a, KOpUCHUYIKE TIpUTE, HEUITO I[pYTO):

100% -

|

80%

t

49.18%
40% +

21.87%

20% 22.95% 13.11%
21.31%
1311% 16:3%% 11.48%
0% T 4.92% ; 1.649 i i '
Texer Teker u aujarpamu CryuajeBu Kopuihema Kopuchnuke npuye Jpyro

Cmuka 38: Yuecranoct kopumhema pasnnuurux HadnHa u popmata cnenudukanmje 3axrjeBa

Ha cne,u;ehoj cmiu (Camka  39) Cy [eTa/bHO IPMKA3aHM IOfaLM 3a Cay4ajeBe
Kopuithewa ¥ KOPUCHMYKe IIpMde, KOjU Cy M3[BOjeHM jep IIpeAcTaB/bajy Hajuemthe

xopuiheHe TexXHMKe 3a criellMUKalLUjy 3aXTjeBa:
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mp VMnmja AntoBuh AyTOMAaTCKO reHepucarme KOPUCHIYKOT MHTepdejca arnKaruje
HoxTopckn paj 3aCHOBAHO Ha C/Ty4YajeBuMa Kopuurhema

CayuajeBn kopumherma Kopucnunuke npuue

Cmuka 39: Yuecranoct kopuurhema crydajeBa kopuirhema v KOPMCHUYKUX NPUYA TPUINKOM

cnenuduKanmje 3axTjeBa
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mp Vnuja AntoBuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
JokTopcku pag, 3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

How often do you use the use cases in:*

Mever Rarely From time to time Often Constantly

Requirement phase 9] 9] o] o] 9]

Analysis phase
Design phase 9] 9] 9] 9] o]

Implementation
phase

Testing phase 9] 9] 9] 9] o]

Creating the user
manual and other
user
documentation

Maintenance o] Q Q o] @

Cnuxa 40: ITuramwe - Kaga u Konmko 4ecro ce Kopucre cry4ajeBu Kopuurhema

OpnroBopy Ha IUTarbe Kajja ce CBe TOKOM Tpajama Ipojekra ((asa IIpUKyIUbama
KOPVICHIYKMNX 3axTjeBa, (pasa aHamu3e, ¢asa IpojeKToBamba, (asa MMIUIeMeHTanyje, $asa
TeCTUpama, IPU KpeUpamy KOPUCHUYKOT YIYTCTBA M JpPyre HOKYMEHTal[uje, TOKOM
Ofip>KaBama) ¥ KOJIMKO YeCTO KOPYCTe CIydajeBu Kopulithemwa, mpukasanu cy Ha crnefichem

nujarpamy (Cinka 41):

Huxan " Perko ®IloBpemeno MYecro M Cramno

100%
80%
60%
40%
24.59% 22.95%
20%

T 16.39%
14.75% 11.48% 18.03% P — 13.11% e —
0% 4.92% ‘ 4.92% ‘ 6.56% ‘ ‘ 8.20% ‘ 9.84% ‘ ‘
®daza mpuKynIbamba ®aza anamimze daza npojexToBama  PDa3a HMNIEMeHTaIHje daza TecTupama Kpenpame ToxoM onp:xaBamba
KOPHUCHHYKHX 3aXTeBa KOPUCHHYKOT YIyTCTBA

M JIpyre JOKyMEHTalmje

Cmuka 41: Kaa 1 KOMHKO 4eCTo ce KOPUCTe CIy4yajeBu Kopuurhema
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mp Vnuja AntoBuh AyTOMaTCKO reHepucarme KOPUCHIYKOT MHTepdejca armKarmje
JokTopcku pag, 3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

How often the use case specification enables you to discover:*

MNever Rarely From time to time Often Constantly
System functions (9] O (9] 9] (9]
Demain model (9] 9] 9] (9] (9]
User interface (9] (9] (9] O (9]
Business rules (9] Q 9] O O
Something else O 9] 9] O O

Cmuka 42: IIntame - Komnko yecto ce cry4yajeBu kopumrhema Kopucre 3a OTKpUBambe

Pa3ININTUX €IEMEHATA CUCTEMA

OproBope Ha MUTambe KOMKO YeCTO C/TydajeBe KOpuIhema KOPUCTe 3a OTKpUBabe
Pas/mMUNTUX e/leMeHaTa cycreMa (cyucreMcke (pyHKIUje, JOMEHCKYM MOJie/l, KOPUCHNYKI

nHTepdejc, MOCTOBHA NpaBWIa, HELITO JAPYro), MCHMTAHNIN Cy fauy Ha crnefiehn HaumH

0.84% 8.20% 9.84% 8.20% 13.11%
0% 1.64% 4.92% 328% 3.28%

(Cnuxa 43):

100%
® CranHo
= Yecro
80%
= ITospemeno
Petko

60% Hukan

40% |

34.43%

20% -+

Cucremcke dyHKIHje TTocnoBHa npaBmiIa

JloMeHCKH MozIel Kopucuunukn untepdejc

Cmuxka 43: Komko yecro ce cmyyajeBu Kopuinhema KOpUcTe 32 OTKpUBambe pasmmInTUX

€IC€MEHAaTa CUCTEMA
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mp Vnuja AntoBuh AyTOMaTCKO reHepucarme KOPUCHIYKOT MHTepdejca armKarmje
JloKTOpCKM paj, 3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

Based on your experience, a use case specification should be closely related to: *
Met related Weakly related Related Closely related

Domain model

©
o
o
©

User interface

@
(0]
0]
@

Business rules

©
©
o
©

Software architecture

@
@
©
@

Something else

)
©
o
)

Cmuka 44: Ilutamwe - Konnko tujecno cryyajeBu kopuunrhema tpeba ga 6yny mosesanm ca

Pa3ININTNM €IEMEHTUMA CUCTEMA

Ha muTame KOMMKO TujecHO caydajeBu Kopuithema Tpeba ma Oyay moBesaHM ca
Pa3/IMYUTUM e/leMeHTUMa CycTeMa (JJOMEHCKM MOfell, KOPUCHIYKY uHTepdejc, 0CIoBHa

IpaBiIa, COPTBEPCKA APXNUTEKTypa, HEIITO J[pPYyro), MCIMTAaHMLY Cy OATOBOPWIM Ha

cnepehn naunn (Cruka 45):

100% +
= TecHa 3aBHCHOCT
80% ¥ 3aBHCHOCT

“ Craba 3aBHCHOCT

60% + Hesasucnocr

40% +

20% + 37.70%

14.75%

0% 4.92%

Tocnosna npasuna Codraepcka apXUTeKTypa Jpyro

Jlomencku Mozien Kopucnnuku unrepdejc

Cmuka 45: Konmnko tujecHo coryvajeBu kopuihemwa Tpe6a ga 6yay moBesaHM ca pasmuyuTIM

€I€MEHTMA CUCTEMA
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mp Vnuja AntoBuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
JokTopcku pag, 3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

When do you create the domain model”
1 Before the use case specification

1 After the use case specification

0 Aleng with the use case specification to ensure consistency

Cmuka 46: IIntame - Kaga ce kpeupa JoMeHCKM MOf e

Ha nurame Kaga Kpeupajy moMeHCkm Mopen (mpuje cremyduialpje crydajeBa
Kopuihema, HakoH crnenudukanuje caydajeBa Kopuinhema, UCTOBpeMEHO ca

crienduKaIujoM caydajeBa kopuinhema), fobujenn cy cnenehn pesynrartu (Cnka 47):

100%
80% -+

60% -+

40% +

57.38%

18.03% 24.59%

0% T T :
Ipe cneuudukarmje Haxon crieundukarnuje HcroBpemeHo ca crieruduKanujom
ciyvajeBa Kopuihema ciydajeBa Kopuihema ciydajeBa Kopuiherma
(xako Ou ce ocurypaiia KOH3UCTEHTHOCT)

20% -+ I

Cmuka 47: Kapa ce Kkpenpa JOMeHCKM MOfeN
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mp Vnuja AntoBuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
JokTopcku pag, 3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

How often do you create different kinds of user interface prototypes?”

If you create prototypes that can not be executed (drawings by hand or drawing tools), select first option. If the prototype can be
executed (eg. created with technelogy that enables rapid solutions), but when it comes to implementation, you start implementing
your final application from scratch, that means that you throw away the prototype, and you should select second option. If you
create prototype that can be executed. and then continue to implement it to the final application. you shoueld select third option.

Mever Rarely From time to time Often Constantly

Sketching

Executable

throwaway

prototype (not for

use in

implementation

phase, but only for

requirements and

analysis)

Executable

evolutive prototy pe

(for use in

implementation as a a a a
a starting point, - - - -
then refined and

extended to the

final applic ation)

| do not create

user interface

prototy pes

Cnuxa 48: Ilutame - Komiuko 4ecTo ce Kpenpajy pasnmunTe Bpcre NPOTOTUNOBA KOPUCHIMYKOT

unTepdejca

Ha nurame KOIMKO 4ecTO MCIMTAHULM KPEeMpajy pasIMyuTe BpPCTe IPOTOTUIIOBA
KOPYICHMYKOT VHTep(ejca (CKimile KOPMCHMYKOr MHTepdejca, M3BPLIMBU IIPOTOTUIIOBU
Koju ce O0alajy, M3BpIIMBYM €BOJAYTMBHM IIPOTOTUIIOBM, He IIPaBUM IPOTOTUIIOBE),

VCTIUTAHNUIIN Cy oAroBOpwN Ha criefiehn maunn (Crnka 49):

Cxune Wi3BpiuHe nporumose = M3BpIIHE NIPOTUIIOBE = He kpenpa ce OMII0 KakaB NPOTOTHIT
Koju he ce KOPHCTHTH HCKIbYYHBO y Koju he ce KacHHje MPOIINPHUBATH
(azama pHKyIUbarba 3aXTEBA M AaHAIH3E y (a3u uMILIeMeHaTanuje
100% -
80% —+
60% 54%
40% 33% 5 31% 31%
25% 23% 25% 2396
20% - 16%
0% -

IToBpemeno

Cnuka 49: Komiko 4ecto ce Kpeupajy pasnminTe BpcTe IPOTOTUNOBA KOPUCHUYKOT

uHTepdejca
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mp Vnuja AntoBuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
JokTopcku pag, 3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

How often do you implement the user interface by:"

MNever Rarely From time to time Often Constantly

User interface
builder tool (often
part of an IDE, with
palette of Ul
widgets, and
drawing area)
Language for user
interface
specification
Model based user
interface
generation tool

Cmuka 50: IIntambe — Y4ecTamocT pasnmYNTUX HAYNHA Kperpama KOPUCHIMYKOT nHTepdejca

Crnenehe muTame 0OJHOCUIO Ce HA TO Ha KOju HauMH (a7IaTy 3a BU3YETHO Kpenparmbe
KOPUCHUYKOT MHTep(ejca, jesnum 3a cnennduranmjy KOpuCHUIKOT nHTepdejca, aaT 3a
Kpeupame KOPMCHNYKOI JHTepdejca 3acCHOBaHM Ha MOJEINMA) M KOJIMKO 4YecTo
VICIUTAHUIY IIpaBe KOpUCHMYKM yHTepdejc. Opropopm cy npukasaHu Ha ciaegehem

nujarpamy (Crmmxa 51):

100% + Huxan
Perxo
80% + = TToBpemeHo
= Yecro
60% - 54% B CrajHo
44%
40% +
0,
B% 2% 21% g0, . 2% L 20%
20% -+ 16% 13% 5 16%
8% 10% 7%
3%
0% -
Anar 3a u3rpaamwy Jesuk 3a crierudukanujy AJar 3a reHepUCabe KOPHCHUYKOT

KOPHCHHYKOT HHTepdejca KOPHCHHYKOT HHTepdejca uHTepdejca Ha OCHOBY Mojiena

Cmuka 51: YyecTamoct pasmMuYnTHX HAYMHA Kpeupama KOPUCHUYKOT nHTepdejca
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mp Vnuja AntoBuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
JokTopcku pag, 3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

Based on your working experience, what percent of the time and effort in a software project (all phases) for a three-tier
business application goes to: *
(%)

0-10 11-20 21-30 31-40 41-50 5160 61-70 71-80 81-90 91-100
User interface ® @ ® o ® ® O

Business logic Q (@) (9]

Persistence 9] (@] ] 9] O @] ] (9] (9] @]

Cnuxa 52: IIurame - Konuko BpeMeHa 11 Hanmopa, Ha OCHOBY MCKYCTBa MCIMTAaHMKa, je
noTpe6HO Y COPTBEPCKOM MPOjeKTy M3TBOJUTH Ha Pa3BOj KOPUCHIMYKOT NHTep(ejca, mocmoBHe

JTOTUKE N HUBOA HCPSI/ICTCHHI/IjC

OproBope MMTame KOMUKO BpeMeHa U Hallopa, Ha OCHOBY MICKYCTBa VICHIUTAHNKA, je
HOTpeOHO y COPTBEPCKOM IPOjeKTy W3[BOjUTH Ha Ppa3BOj KOPHMCHMYKOI MHTepdejca,

IIOC/IOBHE JIOTMKE ¥ HUBOA Iep3uctenuuje, 6uhe mpukasann rpapuaxn (Cmka 53):

——Kopucunuku nutepdejc TlocnoHa noruka  =Ci10j nogaraxa

50% —
40%
30% |
20% +

10% + \

0% T T T . : —

0-10% 11-20% 21-30% 31-40% 41-50% 51-60% 61-70%

71-80% 81-90% 91-100%

Cmuka 53: Konmnko BpeMeHa 11 Hamopa, Ha OCHOBY MICKYCTBa ICIMTaHMKA, je IOTpeOHOo y
co¢TBEPCKOM NPOjeKTy U3ABOJUTH HA Pa3B0j KOPMCHUYKOT MHTepdejca, IOCTOBHE TOTUKE 1

HIBOA Nep3UCTeHLMje
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mp Vnuja AntoBuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
JokTopcku pag, 3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

The input specification should be based on:*
The input specification is the set of input parametars needed by the tool to generate final user interface

) Use cases
_ Domain model
1 Use cases bounded to domain model

0 A model directly related to user interface

_ | don't consider this criteria relevant for descision
| Other:

Cnuka 54: Ilurame - Ha yemy Tpe6a ma Gyne sacHoBaHa ynasHa cnienudukanyja Kojy KOpyucre

a/laTH 3a ayroMaTU3aNyjy pasBoja KOPUCHUYKOT MHTEpdejca

Kazia je pujeu o cTaBy McnmuTaHmKa IpeMa ToMe Ha yeMy Tpeba fa Oyzie sacHOBaHa
ylIasHa cremyQukalyja Kojy KOpucTe ajaTi 3a ayToMaTy3all}jy pa3Boja KOPMCHUYKOT

nHTepdejca, pesynraTy ucnuTnbama cy cregehu (Cmka 55):

CryuajeBuma kopuihema
BE3aHMM 3a JIOMEHCKH MOJIET

Cny4ajeBuma xopuiuhema I 21.31%
Moneny Koju je y TUPEKTHO] Be3H | 18.03%

ca KOPUCHUYKHUM HHTEpdEjcoM

He cmarpam na je oBaj Kpurepujum | 13.11%
peiI€BaHTaH 3a OAIyKY

| 37.70%

JlomeHckoM Mozemy _I 4.92%

Ipyro _I 4.92%

0% 20% 40% 60% 80% 100%

Cmuka 55: Ha yemy Tpe6a ga Oyne 3acHOBaHa ya3Ha creuUKaLyja Kojy KOPYUCTe alnaTi 3a

ayTOMaTH3alMjy pa3Boja KOPMCHMYKOT MHTepdejca
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mp Vnuja AntoBuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
JokTopcku pag, 3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

The input specification should be extended with:*
The input specification often lacks some information related to the user interface. These extensions are optional, but can still be
used to enrich the initial input specification so as to enable generating more apropriate user interfaces

) Choosing among different user interface templates created based on good practice in user interface development, defining set
of widgets, layout, etc.

() Choosing a particular user interface components
| dont consider this criteria relevant for descision
0 Other:

Cmuka 56: [Iutame - YnMe oCHOBHA y/1asHa cnenyuukanuja Tpeda ga 6yae nmpommpena

Ha murame umMe OCHOBHA ymasHa crenudukanuja Tpeba ma Oyme mpoumpeHa
(n36opom m3Meby pasmmunTiX MmAbIOHAa KOPMCHMYKNUX MHTepdejca, 13bopom usmeby
HOHYheHnx rpaduukux KOMIIOHEHTHU, He CMaTpaM OBaj KPUTEPHjyM 3HAYajHUM, OCTANIO),

VICIITaHUIY Cy ofroBopwan Ha cnefiehu HaunH (Crmmka 57):

N36opom moryhux mrabmoHa 59.02%

M360poM Moryhnx KOMIIOHEHTH 18.03%

He cmatpam za je oBaj KpUTEPUjUM
peJieBaHTaH 3a OUTYKY

Hpyro —‘ 4.92%

18.03%

40%

60%

80%

100%

Cmuka 57: UnMe ocHOBHa ynasHa cienu@uKanyja Tpeda fa 6yme mpoummnpena
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mp Vnuja AntoBuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
JokTopcku pag, 3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

The input specification should be created:*
What kind of method for creating input specification would you prefer

' Manuely by typing in the domain specific language code
1 By visual modelling of input specification

1 Using wizard - a graphical tool that leeds you through the process of creating input specification

O | don't consider this criteria relevant for descision
1 Other:

Cmuka 58: Ilutame — [Toxxe/ban HaYMHY Kpenpama yrasHe cienndukamnyje

Ha nurame o mo>Ke/bHOM HauMHY Kpeupama ynasHe crenndukanuje (BU3yeTHNM
MoJie/ToBaeM, KopuinhemeM rpaduykor amgata koju he BOAMTM KOpUCHUMKA KOpaK IIO
KOpaK Kpo3 IOCTYIaK, PyYHO, He CMaTpaM OBaj KPUTepUjyM peleBaHTHUM 3a OIJIYKY),

VICTIMTAHUIIN Cy ce U3jacHWIN Ha ciefiehn Haumn (Crnka 59):

Busyennum mMonenoBameM I 34.43%

Kopunthemem rpaduukor anara xoju he
BOJIMTH 110 MOCTYIIAK KOPAK M0 KOpaK

He cmarpam na je oBaj kpurepujum | 19.67%
pelieBaHTaH 3a OIYKY

Pyuro | 14.75%
(KyuameM goMeHcKu-criennpuuHor K0aa)

I 27.87%

Hpyro _I 3.28%

0% 20% 40% 60% 80% 100%

Cmuka 59: IToxke/baH HAUMHY Kpeupamba ylasHe cienudukanyje
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mp Vnuja AntoBuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
JokTopcku pag, 3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

Would it be valuable to have the option to reuse other parts of the system e.g. database scheme, domain classes (if they
exsist) for simplifying input specification”

The tool for input specification can simplify creating the input specification by analysing existing parts of the system, and using
collected information.

J Yes
) No
| don't consider this criteria relevant for descision

Cmuka 60: IIntame — [Ja mu 6u 6110 KOPUCHO Aa mocroju MoryhHocT moHoBHOT Kopuurhema

BPYTHX AyijeoBa cucTeMa

Ha mutame fia mu 6u 6110 KOPYUCHO Jia TTOCTOjU MOTYhHOCT TOHOBHOT Kopuithema
IPyTMX [ujesioBa cucTeMa (HpIL LiueMe (ase IojaTaka WM JOMEHCKOI MOJeNa YKOJIMKO
TIOCTOjM) KaKO 61 ce TT0jeTHOCTaBMO MPOlieC Kpenpama ylasHe crerydukaiyja, oaroBopn
cy npukasanu npouentyanso (Cmka 61):

Huje
peleBaHTHO
11.48%

3.28%

Ha

85.25%

~

Cmuka 61: [Ta mu 61 6110 KOPUCHO A TOCTOju MOTYhHOCT MOHOBHOT Kopunrhemwa gApyrux

I[I/IjeJIOBa CUCTEMA
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mp Vnuja AntoBuh AyTOMaTCKO reHepucarme KOPUCHIYKOT MHTepdejca armKarmje
HoKTOpCKM pag, 3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

You would prefer the final user interface in form of:”
 Runtime user interface generation (it is a result of input specification interpretation, the user interface source code does not
exist)

(1 User interface source code generation (the source code can be compiled and executed, but also it can be accessed and
changed)

| don't consider this criteria relevant for descision

Cnuka 62: [Iutame - Y K0joj popmu Tpeba renepucat KOPMCHIMYKY MHTepdejc

[To mutamy ¢dopme y Kojoj Tpeba reHepucaTi KOpucHUYKYN uHTepdejc (y Bpujeme
M3BpIlea, TeHeplicambe MPOrPaMCKOr KOJa, HIje pe/ieBaHTHO), pe3yiaraTu cy cnepehn

(Cnuxka 63):

i

I'enepucame KOPUCHHYKOT
uHTep(ejca y BpeMe H3BPIIABAA

16.39%

Cnuka 63: Y xojoj popmu Tpeda reHepucaTi KOPUCHNYKY MHTepdejc
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mp Vnuja AntoBuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje

JokTOpCKM paj,

The tool must enable generating user interface for:*
Select the TWO most important options in your opinion!

3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

|| Different implementation tec hnologies

|| Different application types (desktop/web/mobile)
|| Different architectures at user interfaces layer

|| | don't consider this criteria relevant for descision

|| Other:

Cmuka 64: Ilutame — 3Havaj pasmmuntux MmoryhHocTn Koje Tpe6a fa 00e30Oujenu anar 3a

reHepucame KOPUCHNYKOT MHTepdejca

3a mmrame INTa CMAaTpajy 3HAYajHUM IPWIMKOM TI€HEPUCamba KOPMCHUYKOT

nHTepdejca (TparkeHo je ma ce omabepy [Ba OArOBOpa Koja ce CMATpajy HajsHAdajHUjUM, a

HOHYbeHI/I Cy OATOBOPU: Pa3IMUIUTU TUIIOBU aHHI/IKaHI/Ija, PasIMINTE MMIVIEMEHTAIINOHE

TeXHOHOI‘I/Ije, pasmMauTe apXuTEKTyp€ Ha IMPE3€HTAIIlMOHOM HUBOY, HI/Ije PE€IE€BAHTHO,

HeIITO JIPYyTo), pesynratu cy cnefiehm (Cruka 65):

Paznuuuty THIIOBY armKanyja
(meckror/Bed/MOOHITHE)

Pasnmuunre nMIuieMeHTallHOHE TeXHOJIOFI/Ije

Pa3nuuure apXUTEKType Ha CI0jy
KOPHCHHYKOT HHTepdejca

He cmarpam 1a je oBaj KpUTEpHjUM
peTeBaHTaH 32 OIUTYKY

Hpyro

I75.41%

32.79%

8.20%

] 1.64%

| |

I 68.85%

| | |

0% 20%

40%

60% 80% 100%

Cmmka 65: 3navaj pasnmuntux MoryhHocTy Koje Tpeba ma 06e36ujeny anar 3a reHepucame

KopucHUYKor nurepdejca
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Ha ocHOBY aHa/m3e pesynaTaTa NCTpaXKMBamba, MCKPUCTAINCAIA Ce C/IMKA O OPOjHUM
KapakTepUcTuKaMa Koje 6ynyhm amart 3a reHepucame KOpMCHMYKOT MHTepdejca Tpeba fa
nocjenyje. OBe KapaKTepUCTUKe Cy TPYIMCaHe Y ceflaM KaTeropuja Koje he y HactaBky 6utn
KopuirheHe Kao KpuTepujymu 3a nopeheme nocrojehnx amara. Y HacTaBKy ce Halasu JIicTa
NIeHTU(UKOBAHNX KpUTepUjyMa ca IOXe/BHUMM KapaKTepUCTUKaMa II0 MUIUBEIY

JNCIINTaHMKaA:

e Mopenu Ha KOjuMa je 3aCHOBaHa y/Ia3Ha cnenudukamnyuja
o VYmasHa cmemudukanmja Tpeba ma Oyne 3acHOBaHA Ha CIIydajeBUMaA
Kopuinhemwa, amM Ha Taj HAYMH Ja joj ce MOIy IPUAPYXKUTH
nHpopMaImje Koje Cy BesaHe 3a KeJbeHU KOPUCHNIKY MHTepdejc (1360p
ma60Ha KOPUCHUYKOT MHTepdejca, n360p rpapuIKnux KOMIIOHEHATA);
e 3aBuCHOCT yr1asHe crienmdukanmje ox MojeIa MoJaTaka
o ynasHa cuenudukanyja Mopa fa Oyfe 3acHOBaHa Ha MOJe/Ty ITOjlaTaka,
a1 OBaj Mofen He Tpeba IOCMATpaTH OffBOjeHO off crenyduKaije
3axTjeBa, Beh ux Tpeba crmemyduuupary IapajiesHO, Kako Ou ce

OCHUTypaa mbuxoBa Mel)ycoOHa KOH3UCTEHTHOCT;

Haunn gedpunucama ynasue cnennduxamnuje
o Ilorpebno je omoryhmtyu kopuinheme cBa Tpu HauMHa 3a TeHepUCabe
KOPVICHMYKOT ~ MHTepdejca: BMU3Ye/HO MOJeoBame, Kopuirheme
rpaduUKOr ajaTa Koju KOPMCHUKA BOJY KOPakK IO KOpakK Kpo3 Mpoliec
Kpeupama cnenuukanyje, PydHo IMCake KOfA  JTOMEHCKM
crelUYHOT je3UKa 3a Kpeupame ylasHe crenydukanmje;
e Hauus Kpeupama KOpUCHIYKOT nHTEpdejca
o Amart Tpeba ja 06e36mjesy reHepucame MPOrpaMcKOT Kofia KOPMCHUYKOT
nnrepdejca;

e JI3MjemNBOCT TeHepICaHOT IPOTPAMCKOT KOJia
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o Ajat Mopa fia omoryhy c11o60aH IPUCTYI FeHePUCAHOM NPOrPaMCKOM
KOJy, U Jla IPY>KM MOTYhHOCT meroBe usMjeHe U Hajjorpanmwe. Kako 6u
oBo 6wro Moryhe, reHepucann xoj Tpeba fa Oyzme mperjefiaH, a merosa
apXUTEKTypa IIpojeKTOBaHa y CKIaJy ca 0O0pOM IIPaKcoM IIpHje cBera y
BuAly Kopuirhema copTBEpPCKUX ITaTepHA.
o Iloppskana MmoryhHocT N360pa ma610Ha KOPUCHIYKOT MHTepdejca
O AJar 3a reHepucame KOPUCHMYKOr uHTepdejca Tpeba pga omoryhn
KopucHumyMa usbop mnsmeby pasmrunTux mab10Ha KOPUCHWYKOT
uHTepdejca. 3aTo je MPeTXOHO IOTPeOHO WASHTU(PUKOBATU CKYII
ma6yoHa KOPUCHUIKOT MHTepdejca KOoju MOpajy IHOIMTOBaTH J00pY
Ipakcy U (yHZaMeHTaIHe NPYHINIE Y IIPOjeKTOBAalmY KOPMCHIYKOT
nHTepdejca, Koja ce IPBEHCTBEHO OZHOCU Ha IIPMMjeHy IaTepHa
IIPOjeKTOBaba KOPUCHIYKOT NHTepdejca;
e Ilogpumika 3a pasnuynTe TUNOBE AIUIMKAIMja
O AJar 3a reHepucame KOPMCHMYKOr uHTepdejca Tpeba pa omoryhn
KOPUICHUIIVIMA TeHepucame KOPUCHUYKOT MHTepdejca 3a pasaudmTe
TUIIOBe aIyIMKanyja (lecKToN alvlmKalyje, Beb alvmmkanyje u MoOuIHe

aIyIMKaIyje);
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4.2. llpersiea KapakTepucTuka nocrojehux asara 3a ayromarusanujy

pa3Boja KOpUCHUYKOT UHTepdejca

Y 0Boj ¢asu ucTpakuBama npBo he 6uTy objalImeHn KpUTepyjyMu 1 pa3jiosn 3a
omabup akTye/lHNX ajaTa 3a TeHepucambe KOPMCHUYKOT uHTepdejca, 3atum he Ourtn
HaIpaB/beH IIperie]] BUXOBUX OCHOBHNX KapaKTepUCTUKA I Ha Kpajy he 6utu ncnurano fa
M My KOjoj Mjepu 3afoBO/baBajy medpumHucaHe kputepujyme. Ha kpajy he Ourn

IIpEeACTaB/bEHN PE3YITATU YIIOPETHE aHA/IN3¢ OBUX ajlaTa.

Beh je panuje momenyTo ma ce HU jefaH ajaT of OpPOjHMX ajaTa 3a TeHepycambe
KOPUCHUYKOT MHTep(dejca HMje Mo O6pojy KOPUCHUKA 3HAYAJHO M3BOjUO Off OCTA/INX IIa je
noce6aH npobiem 610 ofabparty oHe anate Koju he 6urn anamsupanu. Kpurepujyme xoju
cy meduHMcaHn 6y Cy [ja alaTy KOPNCTe HEKV Off IO3HATHX MOJe/Ia 3a Koje ce MOXKe
pehy na ce kxopucre y asyu aHamM3e KOPMCHMYKMX 3axTjeBa, Kao M Jia IIPYXajy
¢drrexcubunmHocT 'y us3bopy pesynryjyhe BpcTe ammmkanuje ¥ MMIUIEMEHTAlMOHe
TexHonoruje. Taxobhe, Qokyc je 6Mo Ha amaTMMa Koju ce KOpPUCTe 3a TeHepycame
KOPMCHUYKOT MHTepdejca TMOCTOBHUX aIUMKalMja u omoryhaBajy y HOTIYHOCTM, WK
mjemummnyaHo u3Bpuiewe CRUD omepanuja Haj MofiesloM mofiaTaka. Ha Taj Haumn us6op
ajIaTa je Cy’KeH, a KOHadaH CKyIl off IuecT ajata Koju he 6uTy aHamsupann pobujeH je
YK/bYYMBaIbeM jOLI jeflHOT KpUTepyjyMa KOju ce OfHOCM Ha Opoj HaydyHUX pagoBa

06jaB/beHNX Y TIOC/beIIBMX TIeT TOAMHA KOjy aHA/IM3MPajy HeKM O OBMX ajaTa.”®

Y HacraBky he OuTy par Iperief; OCHOBHMX KapaKTepUCTMKA IIecT ofabpaHux

anmara: Apachelsis framework (Naked Objects) [Apachelsis], Metawidget [Metawidget],

8 TIpenopyka 3a OBaj MOATHM KPUTEPUjyM HoOMjeHA je Of pelieH3eHaTa M YpeSHMKA HayIHUX
vaconuca [IETSoftware] [SPE] xoju cy cBojuM KoMeHTapyuMa HoMoru fa ce moseha 00jeKTMBHOCT IPMIMKOM

opabupa anata.
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Webratio [WebRatio], AlphaSimple [AlphaSimple], BizAgi BPM suite [BizAgi] n Netbeans
[NetBeansIDE] ma 6u HakoH Tora OmmmM IpMKasaHM Pe3yATATH YIOpefHEe aHaIu3e II0
IPeTXOHO JlepMHMUCAHUM KpuTepujymMuma. Pagu moctusama mro Behe ob6jeKTuBHOCTH,
aHa/M3a je M3BPIIeHAa Ha Taj HAYMH IUTO je, IOpeJ IIperjae/ia HayYHux pajoBa KOju Cy 3a
IpefMeT MMalu OBe ajaTe, KopumiheH u MeTox cryamje ciydaja. Hamme, nedumHucH je
KOPYICHIYKM 3aXTjeB KOju Huje 6110 IpeBuilie 00MMaH, a/li je OCMUIUBEH TaKo Ja 00yXBaTH
Hajyerthe cuTyalmje Koje ce MOTY CpecTy y peajlHMM MOCIOBHUM ammKaiujama. OBo ce
Ipuje cBera OFHOCKM Ha OOTaT JOMEHCKM MO KOju oOyXBaTa HajpasnMdIuTuje BPCTe
THIIOBa aTpubyTa U Besa u3Mehy objekara, Kao u crydajeBe Kopyuinhemwa Koju geduHUIIY
Ke/beHa clLeHapyja kopmimhema cucreMa. 3aTuM je, 3a OBaKaB KOPMCHMYKM 3aXTjeB
VIMIUIEMEHTVPHO IIeT pas/MYNTUX alUMKalyja — KopuinhemeM CBakor of ofabpaHyx
anmata. Ha ocHOBY yodeHuX KapakTepucTuka, 6uhe mpescraB/beHe MoryhHOCTM IpuMjeHe
CBAKOT Off ofabpaHyX ajata, a HapounTo he 6uty amocrpodupane pasmuke mehy muma y
ofHOCY Ha peduHucane Kpurtepujyme. Taxobe BMUXOBe 3ajefHMUKe KapaKTepUCTHKe
npepcras/bahe mMokasaTe/b JOMUHAHTHMX KOHIIENIATa CaBpEMEHMX ajaTa ¥ IPUCTyIa. Y
pucepranyju Hehe 6MTH NpukasaHa YMTaBa METOMOJIOTNja M peay3alyja MCTPaKIBaIba,
Beh caMo HajBakHMje youeHe KapaKTepUCTHKe alaTa M pesyrratu nopebema.”” UnraBo

UCTpaKMBame IOCTYIIHO je y pagoBuMa [Buzejicll] [ Cirovicll].

4.2.1. Apachelsis framework (Naked Objects)

Apache Isis pencTaB/ba OKBUP KOjI je IM3ajHUpaH Tako #a omoryhasa 6p3 pasBoj

arymkanyja. OBaj oksup cmjenu lomenom Bohenn passoj (Doman Driven Design y nabem

¥ Wcrpaxuamwe je crnposefeHo y JlaGoparopuju 3a codrBepcko urKewepcrBo PDakynrera
OpraHM3alMOHNX HayKa ToKoM 2011. u 2012. rogune. [IpenMeT ucTpa>kuBama IPUBYKAO je MaXKiby CTyAeHAaTa
crypujckor nporpama CodpTBepcko MHXKelmepcTBO Ha MacTep akafeMCKMM CTyAyjaMa, 1a Cy ce Kojlere QUL
unr. mactep Crean Dysejuh u puma. mur. mactep Mrop HupoBuh akTMBHO yKBYy4MIM y peamusauujy
UCTpaXMBama, LITO je pe3yaToBaio ombpaHoMm ABa Mactep paga [Buzejicll] [Cirovicll] xoju meramHO
MIPUKa3yjy METOJO/IOTHjy M pe3y/ITaTe MCTpaXkiBarmba.
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tekcTy DDD). CymTuHy OBOT IpUCTyIIa YMHM TIOTIIyHA OPjeHTMCAHOCT Ha JOMEHCKH
Mmopen. IlocpencTBoM loMeHa ce BplIM KOMyHUMKanuja usMely cBUX wiaHoBa TMMa KoOju
YUeCTBYjy Y pasBojy aiymkaTusHor codprBepa [Haywood09]. 3arosopuuim DDD koHuenTa
CMaTpajy fa JOMEH OJIaKIllaBa KOMYHUKaIMjy u3MeDy JIOMEHCKuX eKcrepara ca jemHe
cTpaHe U COPTBEPCKMX MHXKeIbepa ca [pyre CTpaHe. YKONIMKO He OM IIOCTOjaa Ba/baHa
KOMYHMKallMja OBe JIBUje I'pylle NPUINKOM pasBoja HEKOT codTBepa, Kao pesyaTaT pajia
nujesior TMMa He 6m 6wrio Moryhe pasBuTM KOMIUIETHO cO(PTBEpCKO pjellere Koje

3a/10BO/baBa KPUTEPUjYMeE KOje je TIOCTABMO KPajiby KOPUCHUK.

Ono mro Apache Isis 4MHU APyrauuMjuM OJ OCTA/IMX OKBMpPA je UNMIbeHMIA Jla OH
nmmemenutpa NakedObjects coprBepcku narepH. NakedObjects marepH je IaTepH
apxXuTeKType Koju omoryhaBa ayToMaTCKO IIpuKasuBame O0jeKTHO OpjeHTHCAHOT
KOPYICHIYKOT MHTepdejca Ha OCHOBY CTPYKType foMeHcKor Mmogena [Haywood09]. TTopen
IIPUKa3}Bamba CTama JIoMeHa (IIPoCcTuX aTpubyTa, KOJIeKIja i CI1.), IpHKasyje ce M BUXOBO
noHamrame. [Ipecrab/pa Heky Bpcry maHfana ORM (Object-Relational Mapping — anaty 3a

006jeKTHO-pealnoHo IpecnnKaBamwe™) amatuma. ORM amaTu Bplile Mpec/InKaBambe JOMeHa

% Ha ocHOBY (QYHKLMOHANTHOCTY Koje Tpy>kajy, ORM anatu MOry OGuTH CBPCTaHHU y jefHY Off YETUPU
KaTeropwije, Tj. HuBoa kamurera [Fussell97]:

e Purerelational (ITormyHo pemaumono opujeHTucanu amatu) Llujena ammmkanyja,
yxpydyjyhu u kopucHnuku uHTepdejc 6asupana je Ha peJIallOHOM MOJETy U JUPEKTHO ce
ocmama Ha SQL omepauuje. ¥ oBakBMM alumMkalmjamMa ce Hajuemhe AmMo ammMKalyOHe
JoTuKe Tpebalyje y 6a3y moparaka KopumihemeM YCKIagumTeHuX mnpouenypa. OBaj
OPUCTYIl MMa 3HadajHUX HeJoCTaTaka, IIpMje CBera Be3aHMX 3a OfpiKaBambe M
HOPTabMIIHOCT, Kao U cmabe MOryhHOCTM 3a TIOHOBHO KOPMIIYEHhe, a/lU M IOPEN TOra MOXKe
OUTH IIpaBoO pjellierbe 3a jeHOCTAaBHE aIUIMKaLuje.

e Light object mapping (AmaTy ca HUCKMM HUBOOM 00jeKTHO-PEIALIMOHOT IPeCIMKABAbA)
EnTnTeTn cy npencraBbeHM KIacaMa Koje ce pydHO Ipec/InKaBajy y Taberne 6ase mogaraxa.
SQL u JDBC (Java DataBase Connectivity) kox ce Takohe muie pydHo, amu ce of, cioja
IIOCTIOBHE JIOTMKe cakpuBa KopuinhemeMm codTBepckux martepHa. VM Kopm oBor mpucryma
yecto ce cpehe kopuutheme yckmaguimrenux npouenypa. Ymnorpeb/pasa ce Kof, arimkaiuja
ca MambUM OpojeM eHTHUTeTa.

e Medium object mapping (Amatm ca cpegmUMM HUBOOM 00jeKTHO-peTalyIOHOT
ImpeclMKaBama) AIUIMKalMja ce IpojeKTyje Ha OCHOBY objekTHor Mopema. SQL ce
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JoKTOpCKM paf,

3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

Ka IIep3UCTeHIL[MIOHOM C/I0jy M OOPHYTO, IOK Y cny4ajy Apache Isis oKkBUpa, Ipec/InKaBambe

ce BpIIM Off IOMEHA Ka KOPUCHNYKOM UHTepdejcy.

[Ipereua Apache Isis oxBupa mpexncraBma NakedObjects oxsup [NakedObjects],

IIpOjeKaT Koju

ce TIOZIe/IMO Ha JIBAa OJJBOjeHa IIpOjeKTa:

e Apache Isis (xoju IpeficTaB/ba JaBa Bep3njy oBor okBupa) [Apachelsis]

e CodePlex (NET Bepauja)

OcHoBHa upeja Apache Isis okBupa je ma ce y modyeTHuM (aszama cOPTBEPCKOT

IIpojekTa IWTO Ipe ¢opMUpa JOMEHCKM MOZENT Kako OM ce JJOMEHCKUM eKCIepTyMa

IIPefiCTaBYIO KOPMCHMYKM MHTepdejc Koju je wusrpaheH ayromarcku, Kopuinhemem

¢$yHKIMja OBKMpa, a CBe Y LBy IMXOBOI OlljelbMBarba CTPYKType JJOMEeHa M KacHMjer

yHanpebemwa. OBuM 61 ce usbjerse rpenike npu AeduHmcamy OCHOBHE CTPYKTYpe CUCTeMa,

qyMe OM ce VIITeZjesio BpyjeMe eBeHTYaTHOT PeBUAMpPamba MPOTPAMCKOT KOA Y KaCHUM

¢dasama pasBoja. AWmkanuja passujeHa KopuirhemeM (yHKINMja OKBMpaA je CIIpeMHA 3a

Kopumherbe, am KaKo je CUCTeM y IMOTIHYHOCTM 3aCHOBAaH Ha JIOMEHCKOM MOJeNy, Off

ayTOMAaTCKM TeHepuile KopumhermeM KOJ TeHepaTopa WIM Ta TeHepulle IEeP3UCTEeHTHU
OKBMP TOKOM M3BpIlema. [lep3ucTeHTHN OKBUP MOApKaBa aconyjanuje usMebhy objexara, a
ymutu Hajuemrhe Hucy Kkpenpann kopumthemem SQL-a, Beh HeKor 06jeKTHO-OpjeHTHCAHOT
jesmka. Kom oBor mpucryma msbjeraBa ce kopuimheme YCKIafUIITEHNMX IIPOLEAypa.
Hajuemhe ce kopucru y ammkanyjama cpentse Bemmanae. Behuna nocrojehux ORM anara
o6e36jehyje oBaj HMBO PYHKIMOHATTHOCTI.

Full object mapping (Amatu ca HajBUIINM HMBOOM O0jeKTHO-PEIALMOHOT MPECTMKABabha)
OBakBM TIep3UCTCHTHM OKBMPM TOJpXKaBajy cBe MoOTyhHOCTM 06jeKTor Mopena:
KOMIIO3MLMjy, HackbehuBame, momumopdusaMm, M TUMe IpyXajy MoryhHocT kpempama
6oraTujer foMeHcCKor Moperna. OBakaB MHPUCTYNl peaausyje T3B. TPAHCIAPEHTHY
HEeP3NCTEHTHOCT, Tj. K/Iace U3 [OMEHCKOT MOJena He Mopajy ga HackeDyjy Heky ompebeny
OCHOBHY K/IACy HMTM fAa WUMIUIeMeHTupajy ompebenm unrepdejc umme ce mocTmxe
HE3aBMCHOCT JIOMEHCKOT MOJefla Of TIep3UCTEHTHOT OKBupa. Takobe, MexaHM3MU
KellMpama U Mymema IofaTaka U3 6ase y MeMoOpujy, KOju MOTy y 3HAaTHOj Mjepu
no6ospuaty neppopMaHce IeP3UCTEHTHOT C/10ja, IIOTIYHO CY "HEeBUA/BMBIU 3a aI/IMKALV]Y.
ITocToje 6pojHM KOMepLyjaIHu U open source (OKBUPYU 3aCHOBAaHM Ha KOHIIENITY OTBOPEHOT
KOJja) Mep3UCTEeHTHY OKBUPY Koju 06e36jeDyjy oBaj HMBO PyHKIMOHATHOCTH.
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KOPMCHMKA Ce 3aXTHjeBa oOpo IMo3HaBame MOCJIOBHOT loMeHa. Takobe, armkanuja Moxe
6utn xopuirheHa u kao mportotumn. Asar omoryhaBa Kpeupame desktop i web JaBa
aIUIMKallMja IITO HOCeOHO MOTofyje KpajiheM KOPUCHUKY i U NHXKemheplMa jep ce 3a UCTa

y/10>KeHa CpeficTBa 100Mjajy JBIje alIMKalMje 3aCHOBaHe Ha NCTOM JOMEHCKOM MOJIeNy.

[IpegHOCTM OBOT OKBMpA IIPBEHCTBEHO Ce OfHOCe Ha Op3MHY pasBoja M jacHOj
MorthOCTI/I BajIMjlalMje JOMEHCKOT Mojesa. Kajla Kpajiby KOPUCHUK MIMa MHTEPaKLMjy ca
CUCTeMOM IIOCPEACTBOM KOPMCHMYKOT MHTepdejca, OH 3allpaBoO IOfalyMa Koje YHOCH,
Memwa WM Opuille BpeTHOCTM HaJ o0jeKTMMa NOMEHCKOT Mopena. Kapakrepmcrimka
ToOMjeHOT KOPMCHMYKOT MHTepdejca je ma cBaka rpaduuka ¢opma omoryhasa
MHTEPAKIUjy ca jefHUM JIOMEHCKUM 00jeKToM, OfHOCHO omoryhaBa IpomjeHy cTama
objexra. 3axBabyjyhm MoryhHocTuma 6p3or pasBoja ammkanyje, moryhe je Ha OCHOBY
VIHTEpPAaKLMje KOPMCHMKA Ca CHCTEMOM M IbErOBOI 3allakarba IIPUKYINTH CyrecTuje u

IPVWIATOANMTY M3ITIeN ¥ (PYHKIVIOHATHOCT aIUDIKAIMje XKe/baMa KOPUCHIKA.

JemHO oOf 3HAYAjHMX OrpaHMYEbA jecTe TO IITO Ce CBe (YHKIVOHATHOCTI
aIUIMKalllije Haja3e y OKBUPY JIOMEHCKUX objeKaTa Ia caMMM THM U CJI0j aIIMKaIJIOHe
noruke. ITocroje OpojHM HMPOTUBHMIM OBAKBOT CTaBa (IIOTIIYHO y4aypeme IIOHAIIAMA)
qyMe ce Jopaje mocebHa nmpumjenda Ha TO [ja JOMEH BHIlle He IIpefcTaB/ba Tako3BaHe POJO
(Plain Old Java Object) o6jexre. IIpotuBHum Naked Objects matepna kao IJIaBHY MaHy
HaBOJe YCIOCTaB/balbe 3aBUCHOCTM M3MeDhy JoMeHa ¥ KOHKPETHOT  OKBHUpa
[DDDNakedObjects]. [lomeny ce gopjebyje npeBenka ofroBOPHOCT, MaKo 611 OHa Tpebaia
Ia 6yne y HekoM Mebycitojy kxoju 6u ce Hamasuo usmely kopucHnykor nHTepdejca ca jenHe
" TOMEHCKOT MO/IefIa ca ipyre CTpaHe.

IIpBY 1 OCHOBHM KOpaK y pasBojy amwmkanyje kopuithemem Apache Isis okBupa je
Kpeupame 00jeKTHO OpjeHTMCAHOT J[IOMEHCKOT Mofiena. CaM IOCTyIak KpeMpama
JIOMEHCKOT Mofiesia je TpuBujanaH. IloTpe6Ho je HampasuTy oxrosapajyhe xiace xoje he
peIpe3eHTOBATH eHTHUTETE, a IbIMa JOflaT! oAroBapajyhe arpubyre.
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ITporpaMcku Mofien1 OKBMPA YMHM CKYII aHOTal/ja U MPOrpaMCKUX KOHBEHIMja Koje
OKBMp IpenosHaje. Apache Isis mopp>kaBa Be/MKu Opoj aHOTaIyja, OF KOjUX CBaka

06e36jehyyje ompeheny pynxumonamHocrT.

Hajop>xm HaumH 3a u3pagy KOMIUIETHe AaIUIMKal[uje jecTe TaKO3BaHO
IPOTOTUNN3UpPame — MOCTYIIAK y KoMe he ce KOpUCTUTU AMHAMMYKe CTPYKTYpe Kao B

nepsucrennyje mogaraka [Haywood09].

Apache Isis omoryhaBa jja ce JOMEHCKI MOJie/l Y IIPe3eHTALMIOHOM CJIOjy IIPeACTaBU
Ha BJIIE pagJMuMTUX HaylMHA, a y 3aBUCHOCTM Off moTpeba M 3axTjeBa KOPMCHMKA.
AyToMaTCKy M3reHepycaHa alUIMKalyuja Hyau cnefiehe IpeseHTalllOHe TEXHOJIOTHje U

ajIaTe:

e DnD (Drag-n-Drop) - o6e36jehyje mpesenTtaunjy coprepckor cucrema kao desktop
aIUIMKAIlVje ca KOjoM ce BpIIN MHTepaKuuja drag-n-drop MpUHINIIOM.

e HTML - ocHoBHa web ammkarnuja.

e Scimpi - omoryhaBa oTmpemame ammmkanuje y Bugy web mpojexrta [Scimpy/1]
[Scimpy/2].

¢  WicketViewer — kopuctu Apache Wicket 3a npukas renepudxor usriesia JOMeHCKUX
objexara y web ammkaruju [Wicket].

e RESTful browser - mnpukasyjy nomencke o6Ojekte kpo3 RESTful wunTepdejc

[RestfulObjects].

3ajefHMYKY KapaKTepMCTMKY CBMX HaBeleHMX a1aTa 3a IIperjiefi IpefCcTaB/ba
MOTyhHOCT mpucTyna JOMEHCKOM Mojeny. HoMmeHcku o6jekTy micaHM Kopuurhemem
Apache Isis oxBupa Mopajy ma Haciujefie org.apache.isis.applib.AbstractDomainObjectklasu
Koja peaymmsyje org.apache.isis.applib.DomainObjectContainer unrepdejc. Hakon Tora,
Bpun ce mepuHUIMja aTpubyra Kmace. CBu arpubyru 6u Tpebamm ma 6ymy NpUBaTHU Y3
oprosapajyhe get() u set() meroze.
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Kama ce mporpam mnokpene momohy DnD amara 3a mperten, JnopaBambe
pedepeHIpaHor 06jeKTa ce BpLIM jeIHOCTABHUM IIpeBladermeM. Mehyrum, ykommko ce
aIUIMKalija M3BpLIM Ha web cepBepy, leHO IIOKpeTame y web browser-y He naje moryhHocT
IOBe3uBama objekaTa mpepadereM. IIpBo je moTpe6HO “oTKpuTH 06jeKaT Koju ce >Kemn

IOBe3aTy Kako 61 oH 6o gocrynad okBupy. HakoH Tora, mpesnasu ce y ¢asy mosesuama.

ITopex Bese jemaH IpeMa jefjaH, y K0joj jefHa KiIaca IpuxBaTa o0jekaT Jpyre Kao
pedepenuy, nocroju MoryhHocT geduHucama Bese jefaH IpeMa Buille y KoMme OM jegHa
K/laca cafjp)kKala JIMCTy ofjekaTa Apyre kimace. [la 61 ce peaqmsoBao OBaKaB BUJ| Bese
noTpebHO je momatu oapehen 6poj meroma y oaromapajyhe kmace TOMEHCKUX eHTHUTeTA.
Yxonmuko je Haj, KonekuyjoM pedpunncana addLIST() n removeLIST() meropa, Apache Isis
he mosuBaTy oBe MeTOJe ayTOMATCKH NPY AOIABAIbY OJHOCHO M30allBamby eleMeHTa U3

Konekuuje, raje LIST mpencrap/ba Ha3uB KOJIEKIIMj€ Y KOHKPETHO] KIacH.

HaxoH geduHucama eHTHTeTa 1 YCIIOCTaB/baba Mel)ycoOHNX Besa, cnepiehn kopak y
pasBojy ammkauuje kopuithemeM Apache Isis okBMpa mpefcTaB/ba JedUHMCAbE
onepanmja Koje he ce m3ppiuaBaTy HaJi JOMEHCKVM €HTUTETVMA, OJHOCHO AeduHMCambe
akumja. Jla 6u Heka Merofia OWIa BM/bUBA Ha KOPUCHMYKOM MHTepdejcy U CaMMM TUM
M3asyBaia HeKu jorabaj, JOBO/BHO je ma oHa Oyze nextapucana ca public mogudukaropom
npucryna. Akiyje MOry ga 6yay meduHucaHe y OKBUPY JJOMEHCKMX eHTUTETa WIN YaK y
OKBMPY TaKO3BaHNUX peIO3UTOpujyMa. Pemosutopujym IpencraB/ba MeXaHM3aM 3a
nobujame pedepenne nocrojeher objexra. Ilopen perosuropujyma yBomu ce M IIOjaM
factory-ja xoju neduHuine MexaHM3aM ydaypema (eHKaICynalyje) Kpempama objekara.
Haxie, cnepehu kopak y fepuHucamy 1 pasBojy alIMKalyje IpelcTaB/bao 6u gedpuHmcambe
penosuTopujyMa. AKIjuje ce Iopej, perosuTopyujyMa Mory OLABaTU Y OKBUPY JOMEHCKUX
enturera. Hajuemrhe, aknuje kKoje ce fofjajy y OKBUPY JlOMeHa IIpeJCTaB/bajy aKliyje Koje

omoryhasajy kpenpame o6jexTa pedepeHIPaHOT eHTUTETA.
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IIpn Kpeupamwy KOpMCHMYKOT MHTepdejca He Hyam ce MoryhHoct usbopa
oppebenor temmiejta mo koM he crpanuma 6utn opranusosaHa. [logpasymujeBanu usrieq
ce ImocraB/ba Kaga cy y mutamsy 1 DnD u HTML naunn npukasa, Ipyu 4eMy ce KOPUCHUKY
octaB/ba MoryhHocT u3mjeHe css-a Kap je y muTay HTML. IlporpamckoM Komy
KOPYCHIYKOT uHTepdejca HMje Moryhe NpucTynuTH, Ipuje CBera 3aTo IITO IIPOTPaMCKM
KOJI KOPMCHUYKOT MHTepdejca u He mocTtoju. Llmo kxox je mmpektHo, kao mTo je Beh
IIOMEHYTO, Be3aH 3a JIOMEHCKM Mogen. Kpenpame KOMIOHEHTH KOPUCHMYKOT MHTepdejca
Apache Isis aplikacije vrsi se u Bpujeme musppiuemwa. V3MjeHa foMeHa JOBOIM IO M3MjeHE
KOPMCHUYKOT MHTepdejca, TaKo Ta YKOIUKO Ce >Ke/IM YTULIATU Ha CTPYKTYPY U HOHalllambe
KOPYICHIYKOT MHTepdejca TO ce MOopa YpaiuTy IOCPeCTBOM JJOMEHA JJIN PeIlo3UTOpHjyMa.
Kopucanmuke ymore je wmoryhe pnedumHucatm u ofpefuTu OOMYHOI KOPNMCHUKA M

AIMMHHCTpATOPa, a CAMUM TUM U AEIETUPATI OATOBOPHOCTN CXOJHO IbUXOBIUM YyJI0TaMa.

ITocnoBHy nOruKy cucreMa KoHTpomuiue nporpamep. Kao wmro je peueno, ona ce
Ha/lasy y CKJIOIY JJOMEHCKOT MOJie/ia U PEMO3UTOPUjyMMUMA. YKOIMKO KOPUCHUK K/ Jia
M3MUjeH) HauMH Ha KOjy Cy MoBe3aHe KiIace, WIN Jia yBeJle HeKy HOBY MeTofly Koja he 6utu
BUJI/bMBA HAa KOPUCHMYKOM MHTepdejcy kKao KOMIIOHeHTa MHTepdejca (HIp. AyrMe), TO
MOpa /la ypajgyu IMPEKTHO HaJi JOMEHOM OJHOCHO HaJ perosuropujymmma. Mehyrum
3HayajHUje IIpOMjeHe HaJ, apXUTeKTypOM cHucTeMa HucCy Moryhe jep OKBup 3axTyjeBa

VMIIZIEMEHTAIIUjy IIOCIOBHE 10T n TH BI MCH M JIa.
€MEHTA OCJ/IOBHE JIOTYKE €KTHO V OK OMEHCKO ojgeria

Ca craHoByITa (PYHKIMOHATHOCTH Koje oKBUp obe3bjehyje, a koje ce omHOCe Ha
CRUD omnepanuje, morno 6u ce pehn yma oxBup o6esbjehyje ocHOBY 3a u3BpIIeme OBUX
orepanyja (MosuB ca KOpUCHUYKOT MHTep(dejca kopuurhemweM nyrmera u jorabaja), amm je
IporpaMep AyKaH Ja MMIUIEMEHTHMpa UMTAaBy OIlepalijy YKOIMKO Ce IONAIM UyBajy Y

pemagMoHOM CUCTEMY 34 YIIpaB/baibe 6aszama ImogaTaKka.
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Y mpumjepy codTBepcKOr IpojeKTa M3 CTyAMje Caydaja HalleT MCTPAXNBamba,
uspaga awmkanyuje kopuitheweM Apache Isis okBYUpa 3axTHjeBaja je Py4HO INCAEbe OKO

650 yiMHuja IpOrpaMcKor Kojia.

4.2.2. Metawidget

Metawidget [Metawidget] npencraB/ba 06jeKTHO OpjeHTIICAaH alaT KOjU ce KOPUCTH
y uspagu KopucHudukor uHrepdejca (Object/User Interface mapping - OIM -
npecnukaBame nsMehy objexara u KopucHNIKOr MHTepdejca). 3aCHOBAH je Ha NPUHLUIY
IpoOBjepaBalba KapaKTepUCTHKAa objekaTa y TpPeHYTKy MW3BpIIaBaiba IIporpamMa u

Kopunrhema pesynITaTa IpoBjepe Y U3pajil KOMIOHEHTN KOPUCHIYKOT MHTepdejca.

Lo npornec Metawidget o6aBpa 6e3 yBohema HOBMX TexHosoruja. IIpsu xopaxk y
ayTOMaTM3alVji U3pajie KOPUCHUYKOT MHTepdejca NpeicTaB/ba UCIUTHUBaWbe IOCTOjehe
Tako3BaHe back-end OfHOCHO 1O3ayIHCKe TeXHOJIOIMje rocTojehe ammkanyje (kao Wro cy
Java Bean-ovi, XML xondurypaunonn ¢ajnosy, aHoTalnyje ¥ CJI.), HAKOH 4era CIjenn
Kpeupame OCHOBHUX KOMIIOHEHTNM KOpPUCHWYKOr uHTepdejca Ha Beh mnocrojehum

TEXHOJIOIIKUM pjeleruMa (kao mro je Swing, JSF, Struts, Android n cn.).

JemHa on ocHOBHUX upeja Metawidget okBupa je fa ce aHamM3oM 1moctojehe front-
end n back-end TexHOMIOTMje, OHOCHO T€XHOIOTHja KOjUMA je MMIUIEMEHTHpPaH IocTojehn
KOPYICHIYKM MHTep¢ejc U TEXHOJIOINja Koje cy kopuniheHe Ha HMBOY IIOC/IOBHE JIOTMKE 1
Iep3NCTEHIIOHOM HMBOY CHUCTeMa, iobuje KOpUCHUYKM MHTepdejc Koju ce ywiama y

nocrojehy apxuTexTypy codpTBEpCcKOT CucTeMa.
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TBopay Metawidget oksupa je np Richard Kennard®, a cam okBup ce passuja y

oxsupy Kennard Consulting npegyseha [KennardConsulting].

Metawidget okBup ce cacToju of 1eT HyBoa apxuTekType (Cmmka 66). IIpBu HUBO
ynHK c710j VMHcmektopa (Inspector). VIHcmekTopu cy 3amy>keHU 3a IIPOBjepy, Tj. aHAIN3Y
nocrojehe back-end apxutexrype cucrema. VIHCIIEKTOp MOKe OMTI CTIOXKEH: CaulIbeH Off

je,HHOF KOHKPETHOT NHCIIEKTOPpa WIN JINCTE BUIIIE pa3/ININTHUX.

Ipyrn HMBO OKkBMpa 4mHM jmcTa InspectionResultProcessors Koja je 3amyxeHa 3a

obpapy 1 u3MjeHy pe3yaTaTa MHCIeKLuje.

Crepehn HuBO unne WidgetBuilder-i xoju cy 3amyxeHm 3a Kpeupame widget-a

OHOCHO KOMIIOHEHT) KOPUCHUYKOT MHTedejca 3a KOHKPETHY front-end TeXHOIOTH]y.

WidgetProcessors tpepncraBmajy mucry WidgetProcessor-a Koja je 3amyxeHa 3a

obpajny 1 Mujemale KOHKpeTHe KOMIIOHeHTe KOPMCHIYKOT NHTepdejca.

Layout-n npepcraB/pajy IIOC/hENIbY HUBO KOjU IIPMKa3yje KOMIIOHEHTE HAa €KPaHy,

OpraHm3yje UX y KOJIoHe 1 ux Melyco6Ho rpymuue.

! Ocjeham o6aBe3y ma moMeHeM M3Y3€THY Capafiby KOjy caM TOKOM MCTpPaXKMBarba OCTBAPHUO Ca AP
KenapmoMm TOKoM Koje cMO pa3MjemUBaIM UCKYCTBA M Ha KOHCTPYKTVMBAH HaulMH JONIPMHUjEN PasBojy oba
npucryna (Metawidget u SilabUIl mpucrynma) mako cy ce y HeKMM TadKaMa Hallla MMIUbeHa 3HA4ajHO
pasIuKoBasa, TpMje CBera y IMOIefy HadMHa Kpeupama MHTepdejca, Tj. fia 1 Tpeba mHTepdejc ma Oyme
TeHepyucaH TOKOM M3BpIlIera IporpaMa (runtime user interface development — He TeHepyllle ce IIPOIPaMCKI
KOZI KOpUMCHIYKOT mHTepdejca, Beh ce mHTepdejc mobuja MHTepmperanjoM ynasHe crenmdukalmje TOKOM
U3BpIlIEHa TporpaMa) IITO je Te3a Kojy 3acTyma ap. Kenapn, mwmm je 60/be reHepucaTu MpOrpaMcKu KOf
KOPMCHUYKOT MHTepdejca, IITO je jefHa off KapaKTepUCTUKa MOT IPUCTYIIA.
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Cnuxka 66: Ilerocnojua apxurekrypa Metawidget okBupa [Kennard11]

OcHoBy ammKkauuje Koja Kopuctu Metawidget OKBUP IIpeficTaB/ba JIOMEHCKU
Mojien. JIoMeHCKM Mofien ce Kperpa pydyHO WM KopuirhemeM HEKOT Off Mep3MCTEeHTHUX
MexaHM3aMa. Moske OMTH IIOTIIYHO M30/I0BaH Off yTullaja Metawidget okBupa, a Kiace
TIOMeHCKOT Mofiesia Mory npefcrabatiu POJO xmace. Ha ocHOBY pesynraTa aHanmmse back-
end apXUTeKType CUCTeMa BPIIN ce Kpeupamwe KOPMCHMYKOT MHTepdejca, OMHOCHO widget-a

3a KOHKpeTHe aTpyu0yTe JOMeHa, Koju ce yKIamnajy y nocrojehy front-end apxurexrypy.

[Iporpamcku kop mHTepdejca y IOTIYHOCTM je IIOJ KOHTPOJIOM IIporpamMepa.
OnroBopHOCT IIporpaMepa je fa Kpeupa OCHOBY nHTepdejca a 3atum he cam Metawidget fa

ce ITOCTapa OKO Kpenpama KOMIOHEHTH UHTepdejca.

Ono 1ITo ayTopn moce6HO UCTUYY Kao IIpE€NHOCT OKBUpa, jeCTe Kpenpame CBUX

widget-a Tj. rpadUUIKIX KOMIIOHEHTH! Y BpyjeMe M3BpLIema Iporpama. Komko kpenpame
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KOMIIOHEHTY Y BpeMe U3BpIlerba IIpe/icTaB/ba IPEHOCT TOUKO MpeJcTaB/ba M HeloCTaTaK.
Henocratak je mpuje cera 36or Tora IITO IPOrpaMCKOM KOAY KpeMpaHOT widget-a Huje
Moryhe UPEeKTHO IPUCTYIIUTY U TUMe MOAM(PUKOBATI HAUNH NIPeJCTaB/baba KOHKPETHOT
arpubyTa. A/ Kao LITO je IOMIIbAHO, IPOrPaMepy ce OcTaB/ba MOTYRHOCT peneduHuIMje

Ha4d¥MHaA ITpUKa3a.

Ayromarcko fmeduHMcame KOPUCHMYKMX V/IOra, Yy CMUCTy ofpebuBama
aIMMHMCTPAaTOpPa M OOMYHOI KOPMCHMKA, a CaMUM TUM U JieJlerypaibe OATOBOPHOCTH Y
3aBMCHOCTH O] Y7IOT€, HMje TIOJIP>)KaHO OKBMPOM I He TIOCTOj) MeXaHM3aM OKBMpa KOjUM je

MOI‘Yhe OIpE€ANUTN yIOTE€ KOPMCHUKA HAa HUBOY aH}II/IKaHI/Ije.

[TocmoBHy nOTHKY OKBUP He reHepuiie. CBe IITO je CIIelMIYHO 3a AIVTMKAIN]Y, 11a
CaMNUM TUM U TIOCTIOBHY JIOTMKY, AeuHuile mporpamep. Takobe, Ha mporpamepy je ma
nsabepe apxXuUTEKTypy alIMKallvje 1 fia je pea/Msyje Ha HAUMH HA KOjU OH MUCIK Jid je

HajO0sBIL.

He moctoju moryhuoct ayromarckor gepunucawa CRUD onepanyja, Ipuje cBera

13 pa3jiora HEeIloCTOjarba 1eP3MCTEHTHOT MEXaH3Ma Y OKBUPY.

Kao Hemocratak y xopumthewy OKBuMpa MoIZIa OM ce HaBeCTM UMEbEHMIIA
npeTjepaHor onTepehuBama KOPUCHMYKOI MHTepdejca IormkoM arvmkanuje. Hamme,
YVKO/IIKO Ce >Ke/M HeKa aKilija M3BecTy TO Humje Moryhe 6e3 mopaBama JIOTMKE Ha
KOPUCHUYKM MHTepdejc. Y ammKanuju cTyamjckor mpumepa, kopuinhena je @UIAction
aHOTallMja, Koja Kpempa AyrMe Ha KOPMCHMYKOM MHTepdejcy y3 oAroBapajyhy mompiiky
EventHandler-a u ayToMaTn3anyjoM reHepucama jorahaja umMe je ycCIocTaB/beHa Besa

usMeby okBMpa 1 aTyIMKaliuje, aiu Ha IIpe3eHTal[IOHOM HUBOY.

[IpBu KOpak y peajmsanyju alvIMKalyje Koja je 3acHoBaHa Ha Metawidget okBupy

IpeficTaB/ba JlepUHICAIbe JOMEHCKOT Mojiea. JJoOMEeHCKM MOJie/T Y CYIUTVHM MOTY YMHUTH
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POJO xiace, unme ce nsbjeraBa JUPETKHO [IOBe3UBaIbe JTOMeHa U oKBupa. Mebyrum, Hap
arpubyTuma moMmeHa Moryhe je ImocraB/baTu aHoTaluje, Kao IITo je Hmp. @UISection
aHOTaIlMja Koja 03HayaBa Ja Ha KOPUCHUYKOM uHTepdejcy 3a 3amatu aTpubyr Metawidget
Tpeba fja Kpeupa mocebHy cekuyjy. Tume ce ycrocTaBba 3aBUCHOCT u3Mel)y mocmoBHUX
objekaTa JJoOMeHa M caMor OKBupa. MebhyTum, okBup Ipy>ka MOTyhHOCT M37iBajamba OBUX
3aBUCHOCTH y moceban XML HOKyMeHT, Koju ce II0 IPOrpaMepcKMM CTaHfapAyMa
Metawidget 3ajemuniie HasuBa metawidget.xml, uume je omoryheHo xopuiherme foMeHCKOT

MOJIe/Ia Off CTpaHe APYTUX alyIMKaliuja.

Hakon edpuHMCcama JOMeHCKOT MOJiena, cnefiehyu kopak y peamsaluju arvmmkanuje
jecTe Kpemparme KopucHMYKOT uHTepdejca. IIpolecy kpenpama KOPUCHUYKOT MHTepdejca
IpeTXOAM MHCIIeKIMja JTOMEHCKOT Mojena. HakoH usBplleHe MHCIIEKINje, OKBUP
IIpero3Haje aTpubyTe JOMeHa Kao 1 1bUXoB TuiL. Mehyrum kopucHiuku naTepdejc ce Hehe
ayroMaTcky Kpeupatu. OBo je jefHa Off CYIITMHCKUX KapaKTepucTuka Metawidget okBupa.
Pesynratu uncnexiuje 6uhe npumujewenn Ha nocrojehe front-end pjememe, Ha mocTojehy
CTPYKTypy MHTepdejca ammkaiyje. KopiucHUKY ce IpelryiiTa OfTOBOPHOCT pean3oBamba
OCHOBHOI' KOPMCHIYKOT MHTep(ejca 1 HberoBor InosesyBama ca Metawidget okBUpoM, I1a
CaMUM TUM U pes3ylITaTMMa CIIpOBefleHe MCHIIeKIMje Haj JIOMeHCKMM MojenoM. Hakon
feduHMCaa OCHOBe, BpLIM Ce IOJielllaBame IapaMeTapa MHCIEKLje 3a KOHKpeTaH

JIOMEHCKH objeKar umja ce popma ey IpUKa3aTu.

Y kondurypanmoHnoj metawidget.xml paToTeny HaBOAYM Ce MyTama Ka J[PYTUM
faToTekaMa 0Oe3 Kojux Huje Moryhe M3BpLIMTM WMHCIEKLMjy DOMEHa, a CaMMM TUM U
KpenpaTy almkanujy. Y matoreny metawidget-metadata.xml HaBejleHM Cy eHTUTeTU Ha

OCHOBY KOjMX Tpeba IrpaiuTi KOMIIOHeHTe NHTepdejca.

153



mp VMnmja Antosuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
JoKTopcku pag 3aCHOBAHO Ha C/IyYajeBuMa Kopuinhemwa

Haxon cnenmdukamyje metawidget.xml gaToTeke moTpeOHO je JOZATH KOHTEjHEPY
Bulller HMBoa Metawidget Koju je IpeTXomHO pmedMHUCAH. Y CTYAUjCKOM IpuUMjepy

KopuiheH je SwingMetawidget.

Metawidget cBakoM aTpubyTy MCIMTHBaHe Kjlace, Ha OCHOBY TuIla aTpuoOyTa,
noxjebyje oppeheny xommnoHeHTy. Tako Ha mpumjep HmapaMeTpyu TUIA int peanmsyjy ce
kopuirthemweMm JSpinner KoMIIOHeHTe, mapaMeTpu Tuma String xopuithewmem JTextField,
eHyMepanuje kopuinhemem JComboBox u cnM4HO, Kaf je y MUTawy Swing almKaluja.
Co¢drBepckoM MHXKebepy, KOjyu IIpefcTaB/ba KOPUCHMKA OBOI OKBNPA, OCTaB/beHa je
MoryhHoCT feduHuUIMje COMCTBEHOT HAa4YMHA IpUKa3a KOHKPETHOT aTpuOyTa, Tako ja

IIporpaMep MoxKe N3abpaTy KOMIIOHEHTY KojoM he nmpukasaTtu nsabpanu aTpuoyT.

Jla 6u ce momamo myrmMe Ha eKpaHCKy ¢opmy u Tume omoryhmma mHTepakimja
KOPUCHMKA Ca CUCTEMOM, HOTpeOHO je y KJIacH, Koja je OfTOBOpPHA 3a IPUKa3 KOHKPETHOT
TTOMeHCKoT objekTa Ha (opmu, AeduHMCATN MeTOAY Koja he M3Haj cBOT moTmMca MMATH
@UlIAction anotanujy. TakBe MeTome ce HasuBajy akuujcke Merofie. Kao jemna of
npenHocTy Kopuithemwa Metawidget okBupa OM ce MOITIa HaBeCTM YIPAaBO CIIOCOOHOCT

BEOMa jeTHOCTaBHOT Ha4MHa neduHuCama aKkuuje.

Kao jeman op HemocTataka SwingMetawidget-a, MOTTIO 6 ce HaABeCTM HEIIOCTOjarbe
ayroMaTu3aljyje y TeHeplucamby MeXaHi3Ma 3a IIoBesuBambe GpopMe ca 06jeKTiMa JJOMEHCKOT

MOJIe/Ta Ha OCHOBY KOjUX Ce BpIIM TeHepucame GopMM KOPUCHIYKOT MHTepdejca.

Kopmthewe Metawidget-a npu pepunHmMcamy KOpMCHMYKOT MHTepdejca jecre
yOp3alo caM Tpoliec pasBoja IIPe3eHTAIVIOHOT C/10ja, &l He Y Mjepu y KOjoj ce TO
O4eKkVBaso. Y mpuMjepy copTBEpCKOr IIPOjeKTa U3 CTyAMje C/Tydaja HallleT MCTPAXNBAmba,
U3pajia alymMKanyje kopuitheweM Metawidget OKBUpa 3aXTHjeBa/la je PyYHO IINICAEme OKO

2000 nmuHMja mporpaMcKor koma. OMIITH yTHCAK je fla ce Metawidget Mo)Ke KOPUCTUTH Y
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AIUIMKAaTVBHOM Pa3BoOjy M MCK/BYYMBO K0 HeKa BPCTa MOMOhHOT ajaTa, a He Kao OKBUP

Koju 61 JOMUHMPAO TIPOL[eCOM M3pajie aIIMKalyje.

4.2.3. WebRatio

WebRatio je amaT 3a 3aCHOBaH Ha MIEju MOJeIOM BODheHOr pa3Boja IOCIOBHMX
aIyIMKaluja TpwiaroheHux morpe6aMa KopucHuKa. Anat je ¢hoKycupaH Ipuje cBera Ha
uspapy amwmkanuja ca Web/SOA (Service Oriented Architecture) apxutekrypom. OBaj amat
omoryhaBa IpeficTaB/barbe KOPMCHUYKMX 3axTjeBa IOMONY alCTpakTHUX MOfena M
aAyTOMAaTCKO TeHepucambe MOTIYHe ITOC/TIOBHe atumKanyje. Mojenu cy sacnoBanu Ha BPMN
(Business Process Model and Notation) craugapny u WebML (Web Modeling Language)
jesuky 3a mMogenosamwe. Kao pesynrar ce nobuja crangapiHa Jasa Be6 alvmkalyja Koja ce
MO)Ke IIOKpeHyTM Ha OWIO KOM Jasa alyIMKalMIOHOM cepBepy. A/IaT KOPUCTU Pa3BOjHO
OKpY>K€Ibeé OTBOPEHOI THUIIa — IIpaBWIa TI€HepHucama Cce MOIry MpPOINMPUBATI U

npuiarohasaru 1o norpebu [WebRatio].

WebML mpencraBma (GopMaHy TpadpuuKy crenuduKanujy Koja ce KOPUCTH Y
Ipolecy IpojekToBama web amwmkanuja. WebML uma mofpuiky y agaTuMma Koju

OJTAKIIaBajy Mpollec pojekToBama. ['maBuu numeBn WebML crienudukarnmje cy: [Ceri00]

o Jledunncame cTpykType web ammkanmje Ha BMCOKOM HUBOY aIllCTpaKIjuje.

o OGesbjehuBame BUIIIe PasIMINTHX ITOTJIEAA 33 UCTY CALIPXKa).

e OpBajame caipKajHUX MHQOpPMaIUja Off CTPYKType CTpaHMIle, JTMHKOBA,
HaBUramyje u rnpeseHranuje.

e UyBame MeTa-IOfjaTaKa IPUKYIUbEHNX Y MIPOIlECY IIPOjeKTOBamba y OKBUPY
Peno3NTOpyjyMa, KOoje Ce MOTY KOPMCTUTH U IIO3UBATU TOKOM >KUBOTHOT

IVIK/Tyca alUIMKaliyje IIpY JMHAMIYKOM reHepucaiby web crpana.

155



mp VMnmja Antosuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
JoKTopcku pag 3aCHOBAHO Ha C/IyYajeBuMa Kopuinhemwa

¢ EKCImnuTHO MOJenoBame KOPUCHUKA U 3ajeIHNLIA Y PETIO3UTOPUjyMIUMA.
e Crnenuduxauuja omepauuja Koje ce KOPUCTe Y VIpaB/balby IHOJaluMa I

OKYpUPaIbY cafipKaja CTpaHuIe.

WebRatio je amat xoju xopuctu Eclipse pasBojHO OKpyXeme 3a U3pafy IIpojeKaTa.
Wspaga npojexta y WebRatio amaty Bpumm ce uspagom WebML Mopena mojaraka, Koju
IIpeJiCTaB/ba JOMEHCKM MOJIe/l. 3aTUM Ce BPIIM M3Paja MOfe/a alIMKalyje, M Mojesia
mpolleca. Y Ipolecy u3pafe CTyAMjCKOT TpuMjepa KopuiiheH je Mopmen arimMKalyje
npepictaBbeH WebML HoTanujom. Ha ocHOBY ommcaHux Mofiena fob6mja ce IjjelIOKyIaH

IporpaMcKi Kof, (Jasa Kmace) u usBplMBa web ammkanuja. Omnucanu mpoljec puKasaH je

Ha CIIUIIN:

(WebML AnnukaumoHun MonerD (WebML Mopgen no,anaKa)

WebRatio anat

(ﬂporpaMCKM kog (JaBa KnaceD (Msspl_umaa annwxaumja)

Cnuxka 67: IIpouec uspage amnukanuje y WebRatio amaty

Ha ocHoBy pmeduHmcanor mopena mnojaraka Kpeumpa ce 6asa IopaTaka, Koja he
VIMATV UJEHTIYHY CTPYKTYPY Kao M caM MOJeJ, Y3 CBe eHMTeTe 1 ibyxoBe MehycoOHe Bese.
AjaT ayroMaTcKyl reHepulile Jasa Kiace 3a KpeupaHe eHtutere. Mehyrum, renepucanum

OJOMEHCKUM K/IaCcaMa H]/[je MOI‘Yhe TIPUCTYIIUTHU N MI/IjeH)aTI/I X mn3 asjiata.

Kapa ce 3aBpum ca mocTynkoM fiepuHMCaba MOJiesTa ITofjaTaka (JOMeHCKOT MOojieria)
U Kpeupama 6ase IojlaTaka Ha OCHOBY TOT MOjie/a, Moxe ce Iipehu Ha pas3Boj ammkanmje

nomohy msabpane HoTainuje. Tpeba HaOMeHYTM [ia CBaka M3MjeHa CTPYKType Mofena
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HAaKOH TeHepycama 0ase MoOflaTaKa 3aXTUjeBa JOJATHY CUHXPOHM3aLMjy 6ase ca MOZIE/IOM,

HITO y CTBAapU 3HAYM ITOHAB/bakhE ITOCTYIIKA KpeMpamba Oase IIogaTaka.

[IpaBua reHepucama Koja WebRatio xkopyucTu 3a u3pany KoHauHe web armkarnuje
ce MOTy y HOTHyHOCTM mHpwiarohaBatm u mpommpusatu. Ha Taj HaumH ce pasBojHO
OKpyXeme npurarohasa morpebama, CTaHAApAMMA U HABMKAMa Pas/IMYINTUX IIporpamMepa 1

IIpOrpaMepCKUX TMMOBA.
KoHKpeTHO, pa3dBOjHO OKpY>KeIbe ce MOXKe IIPOIINPUTH Ha ciefehe HaunHe:

e neduHMCaABEM paclIOpeJHUX LIab/I0HA

® JoJgaBamkbEeM HOBUX KOMIIOHCHTU MOJIE/A.

Busyenmuu upeHTUTeT Web ammkanmje ce Moxe IpeninsHo nogecut. OBo je Moryhe
3axBabyjyhu crenu@uyHuM ImpaBWwINMa TeHepHcama, Koja Moxe fiepuHMcaT rpadpudxm
nusajaep u koja he WebRatio xopuctutn ga 6u msreHepucao pacnopesnte (umrabnoHcke)

cTpaHe Beb almMKaiuje.

IIpesenTanmona mpaBuaa ce AeQUHUINY Yy MPe3eHTAMOHOM CTWIY — THOCeOHOj
Bpctu WebRatio TIpojekTa — M MOTY ce HalMcaTi y OMI0 KOM OMNMCHOM jesuKy, Hajuelnrhe

HTML.

IIpeseHTaMOHM CTUI M AIVIMKALMOHM MOJEN Cy IIOTIIYHO HE3aBMICHM jeflaH Of
ppyror. IIpema ToMe, Moryhe je Ha OCHOBY MCTOr AIUIMKALMjCKOT MOJie/Ia Te€HEPUCATU
aIUIMKALjy ca IOTIYHO JAPyradyjuM BU3YeJIHUM MaeHTUTeToM. Takobe je moryhe
KOPUCTUTY jeflaH TPE3eHTAlMOHM CTWI 33 JlaBarbe JCTOT BU3YETHOT UJEHTUTETa BUIILE

pasmMunTHX web ammkaiuja.

[TocmoBHa JjloTMKa amwmkamuje ce pAeduHNUIIEe KOMIIOHEHTaMa Koje 4YyHe

AIDINKAIMOHU MOJAETI M HAYMHOM Ha KOjI/I Cy Te¢ KOMIIOHCHTE MebYCO6HO moBesaHe. Y
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CTaHTAPJHOM Pa3BOjHOM OKpPYXXeHY JOCTYIIaH je MpefeduHNCAH CKyIl KOMIIOHEHTHU, aju

KOpUCHUK MOXK€E TaKObe I[e(l)I/IHI/I(JaTI/[ M MHTETPUCATU HOBE€ KOMITIOHEHTE II0 JKE/bU.

WebRatio 06e36jehyje ¢dopmupame ymasHe cmenuduxanmje Kopuirhemem
rpadyuKor amaTa - wizard-a Koju 3HadajHO yOp3aBa IIOCTYIIAK pa3Boja aIUIMKaLyje.
IljemokymaH MpOrpaMcKM KOJ AaIUIMKallMje ce ayTOMAaTcKu reHepuire, Mebytum
IPOTPaMCKOM KOJIy HUje MOTyhe AMpPeKTHO IIPUCTYHMTH U MMjematu ra. M3syserak cy
KOPUCHNYKM JeduHMCaHe jemuHMLle Koje ce je Moryhe kpeupatu y oznpehenum

CUTyalujama.

IIpeseHTalMOHN HMBO Ce feduHINIIE HAa Taj HAYMH LITO je CTPAHNIIA 3aMUIUbeHA
Kao Taberma umje hemmje mporpamep Mo)ke UCITYHMTHM >Ke/BeHUM caipkajeM (0OMYHO
rpa¢pMUKNM KOMIIOHEHTaMa Koje Cy IoBesaHe ca aTpubyrumma oppebheHor momenckor
objexra). Ha Taj Haunmn mporpamepy je omoryhena ¢rexcubmwiHocT mpu pacnopehuBamy
KOMIIOHEHTM KOPMCHMYKOr uHTepdejca, MaKo ce OBIje He MOXKe TIOBOPUTH
npefeyHUCAHNM LIA0IOHMMAa — TEMIUIejTMMA KOPMCHWYKOT MHTepdejca Koju ce
ayTOMATCKI MOTIYy npyumujeHuti. Vnak, oBa MoryhHoCT mpencras/pa 3Ha4ajaH MCKOPaK y

OHOCY Ha OCTaJIC aHA/IN3NPAHE ITPUCTYIIE.

IIporpam koju ce mobuja kao pesynrar xopuithewa WebRatio anmata mpecTaB/ba
web ammkanwjy Hammucany y Jasa mporpaMcKoMm je3suky. IIpeseHTaumonm cnoj je
peam3osan nomohy JSP (Java Server Pages) crpana, a mep3ucteHTHM cnoj Hibernate

okBupoM [Acerbis07].

’2 Hibernate npeacrap/ba KOMIUIETHO pjellierbe 3a 00jeKTHO PealioHO IIPeCc/MKaBabe, a IIOpef Tora
omoryhasa u ynpasmpame nepsucrentHouhy. Hibernate je oxsup (framework) xoju o6es6jebyje mompuixy 3a
IpecMKaBalke CBUX THUIIOBA Be3a M3 OOjeKTHOI MOJela, Kao ¥ HalpefHUjUX KOHIemarta O0jeKTHO
OpjeHTMCAHOT NPUCTYIIa Kao MITO Cy acolujanuje, Hac/hbehupamwe, mommMopdusam, Kao 1 paj ca KoleKiujama
objexara. OcuM ToTa, cafp>xy 1 MexaHmu3Me koju 06e3bjedyjy connection pooling, ynpasmpame TpaHcaKLujaMa,
pasnImunTe MeXaHM3Me Kelmpama Hofaraka, MohaH objeKTHM YIMTHM je3uk, ca moppiukoMm 3a SQL, lazy
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4.2.4. AlphaSimple

AlphaSimple je web amaT koju omoryhaBa KOpJMICHUKY Ja, Ha OCHOBY KpeMpaHOT
MOJie/Ia aIUIMKallyje, IMIlle TeCTOBe, FeHepullle IIPOTOTUI aIUIMKallMje Y TeHepule Kof 3a
mwbany mwiatdopmy (model-centric tool). Ilomohy momeHnckor mopena mpeicTaBbajy ce
mofaly ca KojuMma he ammmkanyja paguti. VI3BpUIMBM IIPOTOTMIIOBM® 3aCHOBAaHM HA
JIOMEHCKOM Mogeny omoryhapajy yduecHmumma ja y panuMm ¢asama IIpojekra Bplie
Ba/IMJAIMjy HAa4MHA Ha Koju he 3axTjeBuM OMTH peaM30BaHM y AIUIMKALMjU KOjy Tpeba

U3PAJUTHL.

AlphaSimple je anmar 3a uspamy feTa/bHMX MOJe/Na UMjOM Ce WMHTepIpeTalyjoM
no6uja n3BpuMBa almKanuja. 3a omic Mogena AlphaSimple xopucrtu TextUML HOTanmjy.
AyTopu ayata cy ofabpaiy TeKCTyaIHy HOTAaIlMjy, jep CMaTpajy fia ce boMe 60Jbe OINCYjy U
IIPUKa3yjy MOTpeOHM [eTapy, JOK je IBMXOBO MUIUbEHe Jia je rpaduyuka HoTamuja

norogHmja 3a oy npersex cucrema [AlphaSimpleDoc].

TextUML je texcryanna HoTauuja 3a UML (Unified Modeling Language) je3uk.
Msuoro nonynapunja je rpa¢puuka Hotaumja 3a UML, amn cama ceMaHTuka UML je3uka,
JlaK/Ie HaYMH OIMCYBamba MOJie/Ia VI BerOBUX e/IeMeHaTa, je iepUHICaHa IOTIIYHO 3aceOHO

of rpaduuke HoTanuje. [Ipema Tome, moryhe cy anrepratusae UML HoTanyje, ykpyuyjyhu

loading wtp. Y3 cBe oBe ocobune, Hibernate He Hamehe moce6na mpaBmia Koje OMEHCKM MOfen Tpeba ma
3a[J0BO/bY, HUTM MMIUIeMeHTauujy oppebennmx wuntepdejca, dnmme je omoryheHo na HOMeHCKM MOfern
ammkanyje canpxu POJO objekte U ma Oyhe IMOTIIYHO He3aBYUCaH Of HMEeP3UCTEHIMOHOT C/I0ja aIUIMKaLuje.
Hibernate ce moxxe KopycTnTH Kako y geckrol (swing) ammmkanujama, Tako 'y JEE (Java Enterprise Edition)
armmkanyjama kopuinhereM jasa servlet nnm EJB session beans koMmoHeHTH.

3 TTop M3BPIUMBMM IIPOTOTUIIOM IIOIpa3yMujeBa ce paHa Bep3uja aluimKaluje, Koja MMIUIEMEHTIPA
¢dyHKIMOHAMHOCT  MAeHTU(UKOBAaHe W3 IPUKYIUBEHUX KOPUCHUYKUX 3axTjeBa. IberoBa cBpxa je

yTBpbMBame 1 fa/be NpeLusupame KOPUCHUYKIX 3aXTjeBa.
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u texcryanse nonyT TextUML-a. CBu KoHLleNI'TH 1 MeXaHU3Mu usnoxxenn y TextUML-y cy

nepunucanum UML cneundukanyjom. [TextUML]

Y AlphaSimple anaTy uspana armkanyje BpLy ce OIMCOM ZOMEHCKOT MOJie/la Hajl
KojuM he Ta ammkanmja paguti. JJoMeHCKN MOJeNT IpeICTaB/beH je AMjarpaMoM Kmaca. Ha
OCHOBY OIIJICAaHOT JOMEHCKOT Mofiesia nobujajy ce onrosapajyhe Jasa kiace u M3BPLIMBU

IIPOTOTUII atyMKauuje. Omucann mpouec u3pazie IpojeKTa IPUKa3aH je Ha CIIMIN:

MjarpaM knaca (TextUML HOTaLl,VIjaD

AlphaSimple anat

(ﬂporpaMCKM koA (Jasa KnaceD (Vlaspu.mam npotoTun annmxau,mje)

Cnuka 68: IIpouec uspage amnukanuje y AlphaSimple amary

lenepucame kopma je jemHa opf KbydHux Moryhnoctu AlphaSimple anara.
AlphaSimple xopuctu StringTemplate 3, jemHOCTaBaH MeXaHM3aM 3a TeHepucame Kofia
[StringTemplate]. [losHaBame HaumMHa mucama abmona y StringTemplate-y 3 omoryhasa
Kpenpame COICTBeHMX InabnoHa 3a AlphaSimple. StringTemplate jesux ce He pasimukyje
MHOTO Off IPYTUX je3MKa 3a IIab/IOHe ¥ jeSHOCTaBaH je 3a ydemwe. Ilopen oBe MoryhHocTy,

HOoCTOje M roToBu mabrmoHu 3a AlphaSimple amaT, Koju cy HOCTYIHM Ha HETOBOM
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penosuropujymy [AlphaSimpleDoc]. AlphaSimple TpenyrHO mopp»xaBa JaBa 1atdopmy,

npenusHuje reaepucamwe POJO u JPA* DAO * kaca.

Ilpyra xmydHa ocobuna AlphaSimple amara je o6esbjehuBame u3BpIMBOr
IPOTOTHUIIA AIIMKaInyje. [loBO/BHO je OIMcaTy JOMEHCKM MOJIesT Ca CBOjCTBMMA M Be3aMa Jla
6u ce pobmo moTmyHO (YHKUMOHATAH IPOTOTMH Koju obesbjehyje ocnoue CRUD

orepalyje 3a CBaKy €HTUTET.

Y 3aBuCHOCTH Off IpUpoJie Besa usMehy enturera (HIIp. jeaH mpeMa Bullle) TOCTOjU
MOryhHOCT Jfla IIOfipasyMujeBaHe oIlepaljuje JAojaBama, J3MjeHe, WM Opucama He
OZITOBApajy IIOjeITHNM eHTUTEeTIMA. Y OBaKBMM C/Iy4ajeBJIMa, Kao 1 OHJa KaJa je HoTpebHa

HeKa JJoflaTHa ollepanuja, Moryhe je nedUHUCATH COTICTBEHE olepauyje 1 KOpUCTUTH UX 110

3 Java Persistence API npefcTaBba cTaHiapy, 3a 00j€KTHO-PENALMOHO TPECTUKABAbE U YIIPAB/batbe
nepsucrennujoM 3a JEE (Java Enterprise Edition) mmar¢opmy. Passujen je om crpane Sun Microsystems
KOMIIaHMje 13 1Ba OCHOBHA pas3Jiora:

1. ITojegnocraBpuBamwe m3page EE  m SE ammkaumja xopuirhemeMm jemHOCTaBHMjET
HeP3VCTEHIMOHOT MeXaHN3Ma.

2. Okympame 1jeOKynHe JaBa  3ajefHMIlE OKO  jeOMHCTBEHOT —  CTaHAApPAHOT
nepsuctenymonor API-a.

JPA je sacHOBaH Ha 106poj mpakcy mpeysetoj u3 nocrojehux mpojexara (npuje cera Ha Hibernate,
azmm 1 octaste Kao Ha mp. JDO, TopLink...), u yk/bydeH je y cactas EJB 3.0, kao 3amjeHa 3a Entity Bean koHuenT
u3 nperxopHux Bepsuja EJB cnenudukanyje. OcHoBHa pasnmka y ogHOCy Ha Entity Bean komnoHeHTe jecte y
toMe mto JPA pamm ca POJO objexktuma, a ommc mpeciayuKaBama BpIuy ce KopuiihewmeM aHOTalMja M/ Win
XML maTotekama.

JPA je camo cnenudukauuja, Tj. ckyn uHTepdejca ¥ Kao TakaB Hije yIoTpeO/bUB 3a NEeP3UCTEHIIN]Y
nopaTaka. Jla 6u mepsucreHumja 6mra moryha, motpe6Ha je mmIiuieMeHTanuja oBux uHTepdejca. IToctoju
MHOTO opensource, alM ¥ KoMepLyjajHux uMmivleMentanuja JPA. Hajsmauajumje cy Hibernate (xora je
noapxao JBoss), TopLink (xora je mogpykao Oracle), u JDO (mopp>xan on crpane Oracle-a u BEA). JPA
meduHUIIe Mamy cKyn GyHKUMOHaMHOCTH Hero Huop. Hibernate, amu To He 3sHau4M ma OHe HUCY [JOCTYIIHe.
YnpaBo oBe ,,BofaTHe (YHKIIMOHATHOCTM YTUYY Ha OIYKY O TOMEKOjy mmiieMeHTanujy JPA omabparu.
Axo ce opmabepe Hibernate, moryhe je mckopuctut u PpyHKUMOHATHOCTH Koje He Aedpuuumie JPA, a xoje
Hibernate mocjenyje (anp. Heke cTpaTeruje kemmpama).

% DAO - Data Access Object npencraBba codpTBepcKH IaTepH Koju omoryhasa paspBajarbe HuBOA
TIOCTIOBHE JIOTMKE CO(TBEPCKOT CUCTeMa Off CKIafuIITa IIOfaTaka, OOMYHO peTalioHOr CHCTeMa 3a
ympap/bame 6asaMa mopjataka. Moke ce MOCMaTpaTy Kao peaamsaliyja MEep3VCTEHTHOT OKBUPA KOjyi HMBOY
TIOCTIOBHE JIOTMKE CHCTeMa CTaB/ba Ha pacIiofarame CKyNl (QyHKIMOHATHOCTH KojuMa ce o6e36jehyje mpucrtyn
U MaHUIIy/alyja eHTUTeTNMa 6ase ImofaTaxa.
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notpebu, omabupom u3 mamajyher Menmja Ha oprosapajyhoj ¢dopmu mportoruma

KOPUCHMYKOT MHTepdejca.

BaxHO je HanlOMeHyTH Jja IPOTOTHII Koju AlphaSimple anaT reHepuie y TpeHyTHO]
Bep3uju amaTa He ob6esbjehyje mepsucrenTHOCT momaTaka. Kao TakaB, HaMujemeH je
VICK/BYYNBO 3a ITOTpeOe MeMOHCTpaluje M YIBphuBama OHOra IITO KOPMCHMK K€M IO
nutamy ¢yHKuMoHaHOCTH Oymyhe ammmkanuje. Takobe, mporotun Hema moryhHocTn

HoflelIaBaba M3Iiefia rpapuIKor KOPMCHIYKOT nHTepdejca.

4.2.5. BizAgi BPM suite

BizAgi Hyny KOMIUIeTHY IIATOpMy 3a ayToMatusalujy mpomeca. Opa mratgopma
je IpojeKkToBaHa TaKO Jfa Iofp:kKaBa yHampeheme mpoleca opraHusanuje. OCHOBHUI
KOHLENT BizAgi ajaTa je ayroMarcKo reHepucame web alUlMKalyje Ha OCHOBY Mojesia
IPEJICTaB/bEHOT  MjarpaMOM  aKTUMBHOCTM M TIOKpeTame TeHepucaHe aIUIMKaluje
MHTepIIpeTalljoM TOT Mojena. Ayropu BizAgi anaTa 3a mera Be3yjy aKCHOM 'TIpOLeC je
alymKalyja’', a y ToMe ce orjiefa ocoO6yHa ajara Jia TeHepulle almkanujy 6es norpebe
mporpaMumpama. Jla 6u ce armkaluja reHepucaaa Ha oBakaB HauMH BizAgi BPM Suite anmat

yipaB/ba KOMIUIETHUM JKMBOTHUM OUK/IIYCOM IIOCIOBHOT IIpOLIECa.

JKuBoTHNM IMKIIyC IIOC/IOBHOT IIpolieca IOAMje/beH je Vv Tpu ¢ase: MOJeIoBabe,
U3BpllaBamwe 1 1mobosbliaBame. BizAgi anat cafjp)ku KOMIIOHEHTe 3a CBaKy Off oBUX ¢asa.
Te xommoHeHTe oMoryhaBajy M3Tpajiby pjellierba 3aCHOBAHOT Ha IIpoliecy KopuinhemeM

rpadMUKOT ¥ AMHAMIYKOT OKPY>Kerba.

BizAgi BPM Suite [BizAgi] je camocTasaH ajaT Koju ce MHCTampa u mokpehe Ha
JIOKaJTHOM padyHapy. Ilo Kpenpamy HOBOT ITpojeKTa MOTPeOHO je KperpaTyt HOBY IIpoliec 1

npencrasutit ra BPMN pujarpamoM akTtmBHOCTH. [Io M3pagy HOBOr, WM MMIOPTOBAIY
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nocrojeher fujarpamMa akTMBHOCTM, Ipe/lasy ce Ha IOBe3UBame IIpolieca Ca MOJE/IOM
nofataka u mn3papy gopmm rpadpuukor kopucHuYkor mHTepdejca. Ha ocHOBY Tora amat
reHepuiie web amImMkauujy Koja ce Kpeupa y BpeMeHy M3Bpliema. OIMcaHM ITpoliec

IIPMKa3aH je Ha CIML:

Mogen npoueca BPMN aujarpam aKTI/IBHOCTID (UI\/IL Hwujarpam Knaca

BizAgi anat
(Vlsapumaa annMKaqueD

Cnuka 69: IIponec uspage ammikaunmje y BizAgi anaty

BPMN (The Business Processs Modelling Notation) [BPMN] je cranmapn xoju ce
KOPUCTM Yy WMHAYCTPUjU jep TpyKa HOTAlMjy Koja omoryhasa /pyamma koju pasie Ha
neduHUCAKBY Ipolleca Jia Te ITpollece M3pase Tpadpuuku, Ha jacaH, CTAHAAPAM3OBAH U
notnyH HauumH. BPMN npencrapba IpaduuKy OPMjEeHTNCAH je3UK IIOAP)KAH Of CTpaHe
MHOTUX ajata. [lysajHupaH je Tako ma Oyzme yak 3a kopuiuheme ¥ pa3yM/blB 3a TyMaueme.
I'maBHM 1mwb oBe HOTanuje je OJIaKllaBambe MOJEN0Baba IOCIOBHUX IIpoIeca U
O/aKlIaBambe KOMyHMKaluje u3Mehy moMmeHCKMx ekciiepata M3 IOCIOBHOT OKpIDKEHa U

TEeXHUYKUX UIDKEmbepa.
V3pana mpojexTta y BizAgi anmaTy nMa HeKo/mKo (asa:

e MogenoBame Tpolieca.
e MogenoBarbe TIOfIaTaKa.
e Uspama popmu.

o JleduHMCame MOCTOBHUX IIPAaBUIA.
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e Jloxje/puBame pecypca.

e lIsBpiuaBame.

Hajsaxuuju xopax y muspagm pjemewma momohy BizAgi amata ormema ce y
yrBpbuBamy nporeca. OBo ce o6asba nomohy Process Modeler kommonenTe BizAgi amaTa.
MopenoBame mpolieca je momasHa ¢asa Koja je KbydHA 3a U3pafy >KMBOTHOT LIMKIyca Y
BizAgi amaty. ['maBHUM 3amaTak y oBoj dasu je /ja ce Ha AMjarpaMy jacHO IPUMKAXKY CBe

aKTMBHOCTH KOje uiHe ofpehenn mporec.

3aTuM ce BpIIM Kpeupame CTPYKTYpUMpAaHOT MOfie/la TofjaTaka Koju he Ha
ofrosapajyhum HaumH oO6yXBaTaTu IIOC/IOBHe IIOfAaTKe HEONXOJHe 3a CBAaKM IIpoliec.
Kpeupame Mojienna moyjataka ce y IoTIyHOCTU 00aBjba y ofroBapajyhoj kommonenTu BizAgi

ajiaTa.

Kapa ce peduunmy mogaun norpedHu 3a npouec, norpedHo je pepunmcaru popme
Koje he 6uTtnu mpukasane kpajweM KopucHuky. OBo ce fe¢unmine nomohy Form generator
KoMIIoHeHTe BizAgi BPM Suite aymata. CBakoj akTMBHOCTY Ipolieca ce fofie/byje dopma.
Tpeba Harmacutu ma ce 3a cBaku mpoiiec ofpebyje jeman u camo jemaH IpoliecCHM eHTUTET U3
MoJiefla TojjlaTaka. EHTUTET KOju je y jeHOM Ipollecy O3Ha4deH Kao NPOIECHMU, He MOXKe
OMTHM O3HAaYeH Kao IPOIeCHM Yy HEKOM ApyroM mpoijecy. OBo je BaxHO jep ce popme 3a
jeaH Ipoliec OJHOCe IIpyje CBera Ha O3HA4eHM IIPOLIeCHN eHTUTET, y3 MOTYRHOCT pajia ca

eHTHUTEeTVIMA KOjI Cy ca UM Yy Be3y (HIIp. Be3a jeflaH IIpeMa BIILe).

BizAgi amat cagpxu Business Rule Engine KOMIIOHEHTy Koja omoryhasa

drexcu6MIaH HauMH IIPECTaB/balba Pas/IMINTIX CUTYAIN]ja, Ko IITO CY:

e TpaH3MLMje y TOKY IIpolieca,
e Ba/Mjalyje Y aKTMBHOCTUMA,

® TeHeplCambe Y3aCTOIHUX OpojeBa,
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e neduHUCAbE KOPUCHUYKIX TPYIIA,
e geduHuCame YCTOBAa KOjU UMHE IO/be Y (POPMU M3MjeIbUBUM, BUI/BUBUM

U/ 3aXTUjEBAaHMM.

BizAgi amat uMa 3a b Mo0O/BIIae e(PUKACHOCTM OpTaHM3anmje IpyKameM
MeTofia 3a pacnopehuBame 3amoC/IeHNX pagy M3BpIIABama CBAKe aKTUBHOCTH Y IIPOIIECy.
Anmatu 3a J[ofjje/bMBalbe IIOMaXXy OpTraHM3alMjM Ja NPWIATOY CBOje IIPUOPUTETE U

aZleKBAaTHO JOAIMje/In 3a7jaTak oAroBapajyhem pecypcy.

BizAgi mma MoryhHOCT mO3uBa JpYIMX aIUIMKALVja TOKOM IIPOIleca, OCUM
KOOpAVHNCaba JbYACKUX Hpoueca. BizAgi He 3aMjemyje mocrojehe TpaHcakioHe
aIUIMKaljyje, YMjecTo Tora OHe ce KOp}CTe TOKOM IIpolieca Kaja roj je To morpebHo. Croj
uHTerpanuje BizAgi amata omoryhaBa wuHTepakiujy ca mocrojehum cucremuma y
opraHmMsanyuju. Ty cucreMm MOry KOPUCTUTH Pas3mMunTe IVIATOpMe pafu 3ajeJHUIKOT

pajia y OKBUPY MOJie/IMpaHUX MpolLieca.

BizAgi BPM Server usBpliaBa U KOHTPO/MIIE IIOCJIOBHE IIpollece marpahene y
BizAgi crypujy. CepBep je 3acHOBaH Ha CKylly KOMIIOHEHTH, KOje HyJe CBe
(GYHKIMOHATHOCTY HeOoNXofiHe 3a e(deKTUBHO yIIpaBjbalbe IpollecuMa Yy OpraHM3alluju
(pagHM mopTamt, IOCTOBHA IpaBWIa, MHTeTrpauyja, UTH). BizAgi BPM Server, 3acHOBaH Ha
IpeTXONHO }3rpalleHOM Mopenry, IpaT WUCIPaBHOCT M afieKBaTHOCT M3BpIIaBaiba
Pas/mUNTHX 3a/jaTaka U aKTMBHOCTU IIOCTIOBHOT nporueca. KonTpomie ce n Bepudukyje
Jla JIV Cy 3afially M3BPILIEHN Yy OJroBapajyheM TpeHyTKy, o cTpaHe ofrosapajyhe ocobe mm
pecypca M y CKIajly ca CMUjepHMIIAMa, LWbEBMMA M OCTa/MM IIPaBWIMMa KOMIIaHUje.
Pesynrat mperxopHo onucanux ¢asa je To xa he BPM Server 6uty 0ofroBopaH 3a TyMayderbe
M M3BPIIEIE MOJIENA, jep jeé OH Taj KOju KpajibeM KOPUCHMKY IpencraB/ba BizAgi pagnn
nopta. Tpeba HaIIOMeHYTH A y IPETXOLHO omMcaHuM (asama Huje 6110 oTpebe 3a 63710

KaKBUM I'€eHEpUCAbEM ITPOI'PAMCKOT KOJaA.
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Kpajmu xopucHuiM cBoj 1mocao 06aB/bajy Kpo3 pagHM HopTal. JlocTymaH UM je
CIIVICaK HeM3BPIIEHNX aKTUBHOCTH, KOjYIMa Ce Ha OCHOBY Pas/IMUUTUX KpUTepUjyMa MOTY
oppebuBatu HUBOM mpuopurera. KopucHuim takobhe mMory fa mpernesajy madopmainje o
nepdopmaHcama BUXOBUX mpomeca. Takobe, BizAgi mymm wmoryhuoct oppehnusama
IpUOpuTeTa aKTMBHOCTI KopuirhemeM 1eMe cemagdopa (LpBeHO, KYTO, 3€JIeHO), TaKO Jia
Kpajibyl KOPUCHMK JMMa BUJUBMB MHAMKATOp INpHMOpHUTeTa IpeMa KoMe he cBoj mocao

obaB/baTut.

4.2.6. NetBeans

MNako ce NetBeans IDE kao pasBojHo OKpyXKeme OINIITe HaMjeHe pasinKyje oOff
IIPETXO/IHO ONMCAHMX ajlaTa KOju Cy CIelUjaIM30BaHM 3a TeHepucarme KOPUCHUYIKOT
uHTepdejca, MM KOMIUIETHUX COPTBEPCKUX CUCTeMa, YBPIITEH je Y aHa/u3y jep omoryhasa
ayTOMATCKO KpeMpaibe KOpMCHUYKOr MHTepdejca. Mako cy moryhHoctn koje mpyxka y
KOHTEKCTy ayToMaTu3allije pas3Boja KOPMCHMYKOT MHTepdejca CKPOMHE, OCHOBHA
IIPEJHOCT je Y YMIbeHMUM JIa Cé OBO Pa3sBOJHO OKpY)Keibe LIMPOKO KOPUCTU Y pasBojy
copTBepCcKUX cHUcTeMa, a (YHKIMOHATHOCT TeHepycama KOPUCHUYKOT MHTepdejca ce
UICTIOpY4Yj€e Y CTAaHZAPAHOM ITAaKeTy, ITO IOTEHIja/THO MOKe JIOTIPUHMjETH ITOIY/TAPHOCTH
OBOI' KOHIIENITa ¥ 3a Iockeanily mmaru yHampujeheme mocrojehe dynxumonamnocTi.
NetBeans IDE omoryhaBa ayromarymsaumjy Kpempama mporpamckor koga JSF Be6
alymMKanyje Ha ocHoBYy JPA Entity xmaca umju ce xop Takole Moyke reHepucaTi M3 MCTOT
OKpyXelba Ha OCHOBY IlleMe 0ase IoflaTaka. Y HEKOIMKO Kopaka Moryhe je mo6utu
dyHKIMOHaNHY Be6 amwmKanmjy Koja omoryhasa msspuiemse CRUD omepanmmja Hap

O,T_Ia6paH]/IM JOMEHCKUM €HTUTETMA U TO HA cnenehm Ha4YMH:

1. Kpeupatu 6asy nopaTaka.

2. Kpeupatu npojexar 3a Be6 arymkanujy.
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3. I'enepucaru Entity xmace Ha ocHOBy 6ase mopmataka (Entity Classes from
Database)
4. Ha ocnosy Entity kmaca renepucaru JSF crpannue (JSF Pages from Entity
Classes).

IlobujeHa ammmkaiyja Mo)Xke ce M3BPLIMTM ¥ IIOCTaB/balbeM Ha BeO cepsep, a
omoryheHo je usBpmeme ocHoBHUX CRUD omepanmja. Mehyrtum, Huje Moryh omabup
PasmUNTUX TpapMUKMX KOMIIOHEHTU Kao HM ¥300p 1ab/ioHa — TeMIUIejTa KOPMCHIYKOT
nHTepdejca. Besa Buie mpema jeman (many-to-one) je mofgp’kaHa Ha Taj HAUMH IITO Ce
Kperpa KOMIIOHEHTa 3a M300p M3 /MCTe MOCTOjehMX MHCTAaHIM ITOBE3aHOT eHTUTeTA.
MebhytumMm, Besa jeman mpema Buie (one-to-many) Huje TOAp)KaHA, Ma Ce IIOBe3aHU
eHTUTETU MOPAjy He3aBUCHO kpeupatu. Hop. ako enturer Invoice ¢popmupa Besy jeman
IIpeMa BMIIle ca eHTUTeToM Invoiceltem, Kpenpame MHCTaHIe 00jekTa [nvoice ce BpIIM Ha

jemHoj, a Kpeupame objexTa Invoiceltem ce BpIIN HA APYTOj CTPAHNIIN.

[Ipeproct kopunrhemwa oBe GYHKIMOHATHOCTH je IITO je FeHepPICAHN KO, AMPEKTHO
JIOCTYIIaH ¥ MOJXKe cCe Ja/be IIpuIarohaBaTy, Kao M TO IITO cCe Off Iporpamepa Kao
KOPMCHUKA ajlaTa He 3aXTHjeBa JOMATHO IO3HaBame MpaBwIa U AedMHMCAme CTI0XKEHUX
Mojena Kako 61 ce o6mIa MOTIYHO (PYHKIVIOHA/IHA aIUIMKalyja. YmasHa crenudukaimja
je moTmyHO meduMHMCAHA JOMEHCKMM MOJME/IOM, Koju ce KopuinthemweMm wizard-a Moxxe

AYyTOMATCKHN I'€HEPUCATIH.
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4.3.Pe3yjTaTH ynopeaHe aHa/iu3e ImocTojehux asara Ha OCHOBY

AePUHUCAHUX KpUTEepHUjyMa

[Ipernen kapakTepycTHKa ofabpaHUX LIeCT ajTaTa IIOKasyje Jja CBaKU ajaT Ha ceOu
CBOjCTBEH HA4MH TpeTHpa IpobeM ayToMaTu3alyje Kpenpama KOPUCHIYKOTr nHTepdejca
cucrema. Pasnmke cy mpumjeTHe mo cBakoM off HedMHMCaHMX KpuTepujyma mopebema,
OCMM Y 3aBMCHOCTM y/a3He cnenmdukaiyje o Mojiesa IOJaTaKa OJHOCHO JIOMEHCKe
CTPYKType CUCTeMA, C TUM INTO HEKU a/JlaTK OBaj MOJeEI IPOLIUMPYjy U MOMAeIMMa Koju
OIJICYjy IOHamIame cOQTBEPCKOr cyucreMa (Mofien Ipolieca) Kao U MOJeIMMa KOju Ccy
JVPEKTHO IIOBE3aHJ Ca IPOjeKTOBalbeM KOPMCHMYKOr MHTepdejca ammkauuje. Haunn
Kpeupama yaasHe cremyduianyje ce Takohe pasnukyje of clIydaja o ClIydaja, aam
3ajeHMYKA KapaKTepUCTUKA CBUX IIOCMAaTPaHMX a/TaTa je HeMOCTojambe MoTyhHOCTH M360opa
usMel)y pasmmuuTuX HauMHA KpeMpamwa yaasHe crenudukanuje. Haume, qak 1 amatu Koju
npepsubajy kopuitheme [Ba pasaMuMTa HauMHA Kpeupama yasHe chenudukaimje
3axTyjeBajy kopumheme o06a HauyHa, CBAKM Yy Pas/M4MTIM aKTMBHOCTMMA IIpoIleca.
Takobe je mHTepecaHTHO fa IoOjefVHM ajaTU UM IIOpel TeHepucama M3BOPHOI Kofia
KopyucHNYKor uHTepdejca He npeznsubajy MoryhHoCT merose pupekTHe MaHMITy/IAIje —
u3sMjeHe WM npoiumpema. Kaja ce morsea Beoma orpanudena mojip>KaHoCT WU MOTIIYHO
ofcyctBo usbopa msmel)y pasmmumTux mab6moHa KOPUCHMYKOr MHTepdejca, Kao nu
OTpaHMYeba Be3aHa 3a peayM3aliljy pasIMunUTUX BpPCTa Be3a U3Mehy eHTUTeTa JOMEHCKOT
MoJie/ia Ha KOPMCHUYKOM MHTepdejcy, MOXKe ce 3aK/bY4NTH Jja IIPUKA3aHY a/IaTH Y BEINKO]
MjepH Cy’>KaBajy IIpOCTOp IIporpaMepy Kao KOPYICHUKY ajlaTa Jja OATOBOPM Ha crienyduyne
3axTjeBe KOpMCHMKA. Takobe, um mopen Tora mrTo nojenyuy amatu Mehy mocmarpanum
HOAP)KaBajy pasBOj pPasAMYMTUX THUIIOBA aIUIMKalMja (HecKTom, Be6 WM MOOWMIHE
aIUIMKalyje), YMbeHnIa fla ajlaTy He TIPYKajy MoryhHocT omabupa msmeby pasmrantix

ma6/I0Ha KOPUCHIYKOT MHTepdejca Beh foMUHAHTHO HyZe jefjaH npeneduHucany mabioH,
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Hamehe mmTame fa s mpeflepMHMCAHM MIAGAOH y3uMa y 003up crenuduaHe
KapaKTepUCTUKe PasIMINTUX TUIIOBA arvnKauuje. Hanme, ogpehena mobpa mpaxca kxoja ce
IpuMjerbyje MPWINKOM IIPOjeKTOBamba KOPMCHIYIKOT NHTepdejca 3a JeCKTOII aIlIMKAIje ce
00MYHO He MOXKe JVPeKTHO IPUMMjeHUTH Ha MOOWIHe i Be almKauuje, Hajuemhe us
pasjiora Kojyu ce TU4y TeXHOJIOLIKNX OTpaHM4Yerba, il ¥ CTeYeHNX HaBMKa KOPUCHUKA, O

Jemy he Buie pujedn 6MTH y HApETHOM IIOT/IABIbY.

Jmak, cBaky Off MOCMATPaHMX &aTa CafpXKJ Heke CIenyu@yuHe KapaKTepUCTUKe
KOje MOTy OUTM BeoMa MHTEpeCaHTHe U IIPUMjemlBe IPWIMKOM AeMHIUCamba HOBOT
HPUCTYTIA ayTOMAaTU3AIMjU Kpeupama KOPUCHNYKOT uHTepdejca. buhe nomeHyT xoHIenT
VHCIEKIWje (aHa/lM3e) pasIMuUTUX efleMeHaTa mocrojeher cucrema kako 6m ce ybpsao
pasBoj m omoryhmra jakma wuHTerpaumja pobujeHor wnHTepdejca ca mocrojehum
IujesioBMMa CUCTeMa KOjy V IpBu IvlaH uctude Metawidget. Takobe, nHTepecanTHa je u
MoryhHoOCT pypeKTHOT pacnopelnBama efleMeHaTa KOpMCHUYKOT MHTep(ejca Kojy ImpyxKa
WebRatio, nako ce Ha OBaj Ha4MH OTBapa MOTIyhHOCT HapyllaBama KOH3MCTEHTHOCTH
usMeby KopycHMYKOT 3axTjeBa (HITp. peflociefia Kopaka y CleHapujy cIydaja kopuirhema)
U pacrnopefa rpadMIKIX KOMIIOHeHTH (Koje MOX/Ia BUIle Hehe MpaTUTH TOK Ipolieca Koju
je mepuHmcan cuenapuom). Tpeba nomenyTu u npegHocTy Kopuiherba ajlata IUPEKTHO U3
pasBOjHOT OKpyKema Koje omoryhasajy WebRatio (xoju ce wmurerpume ca Eclipse
pasBojHuUM okpyxeweMm) u NetBeans IDE, y3 HamomeHy fa ce ajaT 3a ayToMaTusalujy
Kpeupama KOPUCHIYKOr MHTepdejca ucropydyje y3 ocHOBHU nakeT NefBeans pasBojHOT
OKpYXema, IITO Ta YMHY JUPEKTHO JOCTYIIHUM LIMPOKO] 3ajefHMUIV KopucHMKa. Tpeba
HaIlOMEHYTH U TO Jia ¥ Iopey, CKpoMHuX MoryhHoctu fobujenor nnrepdejca, NetBeans He

3aXTujeBa yueme JOJaTHUX IIPaBIJIa 33 Kpenpambe ylasHe crerydukanje.

YTucak Koju ce cT4e HaKOH lyOOKe aHa/lmu3e KapaKTepUCTHKA IIOCMaTpaHMX ajiaTa,
ca usyserkoM WebRatio anata, je fja ce MOTy YIJITABHOM KOPMCTUTHU Kao IMOMohHU aymatu

IIPUIMKOM U3pajie IIOjeJMHNX je[IHOCTaBHUjUX IujeioBa CUCTeMA KOjU Cy HaMMjerbeHu
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KOPMCHUIIMMA KOji €y TOOPO YIIO3HATH ca MOCIOBHUM JJOMEHOM, JWIN JIYje/IOBMMA CHCTeMa
3a Koje HMje TIpecyJHa MHTYUTMBHOCT ¥ KOH(QOpPHOCT y Kopuiihewy KOPMCHIMYKOT
uHTepdejca (HIp. PYyHKIMOHATHOCTU KOje CIy>Ke 3a ITofielllaBarmba CUCTeMa Koje 0OMIHO
M3BpILIABajy af/MIHNICTPATOPY CUCTEMA U CJ1.) WIN 33 Kpeupatbe IIPOTOTUIIOBA CHCTeMa KOji
O ce KOPMCTWIN 33 BaIMAALN)Y KOPUCHNYKNX 3axTjeBa. Ca apyre ctpane WebRatio amat
ob6e3bjehyje ycmoBe 3a pasBOj KOMIUIETHMX IIOC/IOBHMX AaIUIMKAIVja, y3 OrpaHMYerba Y
n360py 1ma6yoHa KOPMCHMYKOT MHTepdejca, Kao M y HPUCTYIy M MaHUIYIALMjU
TeHEPUCAaHUM IIPOTPaMCKUM KOJIOM, HITO TPE/ICTaB/ba 3HAYAajHO OTpaHUYerhe IPUIMKOM
OATOBOpa Ha crenuQuyHe 3axTjeBe KOPMCHNKA KOjU HNCY NpenBuheHM MojemMMa Ha

OCHOBY KOj}X Ce BPILY IeHepycalbe KOPYCHIYKOT MHTepdejca.

Y HacraBky (Tabema 4) cy TabemapHO INpuKaszaHe youeHe KapaKTepUCTHKe

IIOCMAaTpaHMX ajIlaTa Ha OCHOBY feMHNMCAHUX KpuTepujyMa 3a nopeheme:
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Tabemna 4: KapakTepucruke mocMaTpaHNX ajlaTa Ha OCHOBY Je(pMHMCAaHNX KpUTEpUjyMa 3a

Apache Isis
Ynasna HomeHCKM
Haunn
nedbuHMCama Py yroc
ynasHe
crienudukanmje
3aBMCHOCT y/1a3He
cnenudukanyje ox Ia

MOJie/Ia IOJjaTaKa
Haumn kpenpama

KOPMCHUYKOT ITpu usepiemy
unrepdejca

[Topp>xana

MoryhHocT ns6opa

mabm1oHa He
KOPVMCHMYKOT
unrepdejca
MsmjermnuBocTt
reHepMCaHoT He
IPOrPaMCKOr KOfia
IToppinka 3a
pasnnunTe TUIIOBE Ha

arImKanuja

Metawidget

IlomeHCKM
MOJIeNn

Py4nn yHoC

Ila

IIpu usepiemy

Ia

nopeheme

WebRatio

WebML/BPMN

MOJIeNn

Wizard u
BU3YETTHO
MOZE/IOBAbE

Ia

WsBopuu Kop

Ila

(orpannyeHo)

Ila

(orpanuyeno)

Ia

AlphaSimple

textUML

Pyunn yHoc

Ia

WsBopuu Kop

Ia

Ia

BizAgi BPM

BPMN mogmen

Wizard n
BU3YETHO
MOJIeTIOBambe

Ia

WsBopuu Kop

He

NetBeans IDE

IlomeHCKM
MOJIeNn

Wizard

I

WsBopuu Kop

Ia

He
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5. AHa/IM3a KOPHMCHHUYKOr wuUHTepdejca pasjUYUTHX THUIOBA

alvIMKaljja y pa3/iM4uTUM UMIVIEMEHTAllMOHUM TeXHOJIoTujamMma

ITpepmer  pmuceprapuje jecre ayroMaTmsanyja IIpoLeca IIPOjeKTOBama U
MIMIUIEMeHTalllje KOPUCHUYKOr MHTepdejca, kao u Besa u3Mehy codpTBepcKyx 3axrjeBa I
oynyher kopucHumykor mHTepdejca ammkanyje ysumajyhm y o63up KapaKTepyuCTHKe
IWBAaHUX TEeXHOJIOTMja M TUIOBA COQTBEPCKUX CUCTeMa. Pe3ylITaTu MCTpakKMBamba
IpUKasaHU y IPeTXOHOM IIOIVIAB/bY HE[IBOCMUCICHO YKasyjy Ha HOoTpeby fla aaaTr 3a
ayToMaTu3alyjy Kpenpama KOPUCHIYKOT MHTepdejca Mopa la oMoryhy KopucHmKy usbop
namehy  pazymumrux  TMHOBAa  COPTBEPCKMX — CHCTeMa, Kao M pas/IMYNTUX
VIMIUIEMEHTALlMOHMX TeXHOIoryja. Tunose coPTBEPCKUX CUCTEMa Y KOHTEKCTY IIOCTIOBHIX
aIUIMKallMja Ha Koje ce OKycupa OBO UCTpaXMBambe, HAJIpy0/be ce MOTy KIacu(pUKOBaTH
Ha JIeCKTOIN, BeO ¥ MOOWIHe aIlUIMKalluje, IPY 4eMy ce 3a M3PaJy CBAKOT Off MMOMEHYTUX
TUIIOBAa COPTBEPCKMX CHUCTeMa MOTYy KOPUCTUTM Ppas/IMuUTe MMIJIEMEHTAIMOHE

TeXHOJIOTHje, YII KOMOMHAIVje MMIIIEMeHTAIIOHNX TeXHOJIOTHja.

Y mpeTXofHOM IOITIaB/bY AHAMBMPAHU CY HeKM off IocTojehmx amata 3a
reHepycame KOPYMICHMYKOT MHTepdejca. YoueHo je yma Behmna amara omoryhasa msbop
usMebhy pasmMuNTHX LJWPHMX MMIUIEMEHTAL[MOHMX TEXHO/IOTHja M THUIIOBa cO(TBEpCKuX
cucTeMa, iy YMIbEHMIIA Jla @1aTi JJOMMHAHTHO Hyfe jefaH mnpeneduHucaHy 1mabmioH
KOPMCHMYKOT MHTepdejca, HaBela je Ha pasMMIUbama O TOMe Ja M IpefedpuHMcaHu
mabIoH y3uMa y 063up crelnduiHe KapaKTepUCTUKe PA3IMINTUX TUIIOBA alIMKaluja.

VIckycTBO CTedeHO IpM pasBojy OpojHMX cO(PTBEPCKMX CHUCTeMa PasIMIUTUX TUIIOBA
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roBopu 0 ToMe Jia ofipehena moOpa mpakca Koja ce puMjemyje IPWINKOM IIPOjeKTOBamba
KOPYCHMYKOT MHTepdejca 3a JeCKTON aIUIMKalyje OoOMYHO He MOXKe Ja Ce ITMPEeKTHO
IpuMujeHn Ha MoOuIHe W Beb ammmkanuje. Ilpeosnahyjyhu pasnor sa gpyraunju Haunu
IPOjeKTOBaba KOPUCHIYKOr MHTepdejca pasmMunTiX TUIIOBA COPTBEPCKUX CHUCTeMa TUde
ce TeXHOJIOIIKMX OrpaHudema. bps pasBoj MHPOpMALMOHNX TeXHO/IOIHja oMoryhno je ma
ce OBa OTpaHMYeHa BpeMeHOM IpeBasuby, ajm pasiuke y IpOjeKTOBalby KOPUCHMYKOT
uHTepdejca U mambe IMOCTOje, M TO He KAo MOC/beAMIla TeXHONOIIKNX OTpaHMYerba, Beh
IpeBacXOJHO 300T CTeUeHMX HaBMKA KOPUCHUKA, KOje ce MMjerbajy MHOTO TexKe 1M CIIopHje

0]l pasBoja TEXHOIOTHjeE.

Y oBoM mormaby Ouhe pasmarpaHe crienMPUYHOCTH KOPUCHMYKUX MHTepdejca
pas/MYNTUX TUIIOBA COPTBEPCKUX cucreMa (Jeckror, BeO u codTBepcKe cucreMe 3a
MoOunHe ypebhaje) 1 MMIUIEMEHTALMOHUX TEXHOJIOIMja KOje ce KOPMCTe 3a IbMIXOB PasBoj.
[Iwp oBe aHamM3e je WAEHTH(MKALMja KapaKTepUCTMKAa KOPMCHUYKOT uHTepdejca
PA3IMYNTUX TUIIOBA COPTBEPCKUX cucTeMa. byayhu amat sa ayromMaTusanujy reHepucama
KOPMCHIYKOT MHTepdejca Mopa y3eTu y 0031p UAeHTU(PUKOBaHe KapaKTepUCTHKe KaKo 01
Ha ofroBapajyhm Ha4MH OATOBOPMO Ha 3axTjeBe KOPUCHMKA KOjU CY jaCHO apTUKY/IMCAHU
pe3yiTaTuMa MCTPaKMBarba KOjU Cy M3JIOKEHY Y IPeTXOJHOM IIOI/IaB/by. Y JIMTEpaTypu
[WebOrDesktop] [Alor-Hernandez14] mocroje 6pojHa mopebema pasmmunTix Tunosa
cOTBEPCKIUX CHCTEMa ca LIJ/beM Jja ce YTBpJe MPEeSHOCTY M MaHe CBakor of mbux. OBakBa
aHa/jM3a je ca CTAHOBUINTA HAIIeT UCTPaKMBama MpereBaHTHA, Beh he ¢okxyc 6utn Ha
pasmMKaMa Koje IIOCTOje y MIPOjeKTOBalky KOPUCHIYKOT MHTepdejca Y OfHOCY Ha ofabpaHnu

TUII COTBEPCKOT CUCTEMA.

Ilpuje aHanmMse KapaKTepUCTMKAa KOPMCHMYKOT MHTepdejca meckrom, Be6 u
MOOWIHMX amMKanyja, Ouhe npukasaH oOCBpPT ce Ha NIpPUHIUIE IIPOjeKTOBamba
KOPVICHMYKOT MHTepdejca KOjyu €y IpUMjemVMBM Ha OWIO KOjU Off IIOMEHYTMX THUIIOBA
copTBepCcKUX CyCcTeMa, Kao ¥ Ha IpPeIopyKe 3a pjellaBambe yoOuUdajeHMx mpobieMa IIpu
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IIpojeKToBamy Koje ce decto y muteparypu [Tidwell05] [UIPatterns] HasuBajy matepHuMa

KopucHu4kor untepdejca (User Interface Patterns).

5.1. [IpyHUMNOH NPOjeKTOBakha KOPUCHUYKOT UHTepdejca

Y oBoM pgujenry paga Oumhe par mperjef OCHOBHMX IPMHIMIIA IIPOjeKTOBamba
KOPYICHIYKOT JHTep(ejca He3aBMCHO of TiIa coprBepckor cucrema. Hajuemrhe nutupana
JAMCTa TPUHINMIIA 32 IIpOjeKToBame KopucHumukor uHTtepgejca [Constantine99] mo
pujeunma ayTopa® HaMMjemeHa je TMOoOOoJblIaly KBAIMTETA IPOjeKTOBama KOPMCHIYKOT

nHTepdejca:

o Ilpumauun crpykrype - IlpojexToBanm KopyucHuukn uHTepdejc Tpeba ma Oype
OpPTaHM30BaH HAMjeHCKV, Ha CMUCIEH U YIOTpeO/bMB HAYMH 3aCHOBAH HA jacCHUM
MOfle/IMMa KOju Cy TIpelno3HaT/bMBU KOpUCHUKY. lIpemopyka je fma ce rpymumury
e7IeMEeHTH KOji Cy Ha ofjpeheHM HauMH IMOBe3aHM, a Ia ce pasfiBoje elIeMEeHTI KOjU HIUCY
IIOBe3aH, a Takobe Jia ce jacHO IMPpUKaKy C/IMYHM €JIeMEHTH Kao M Jja ce HaIlpaBy jacHa
pasmmka usmely pasmmunTUX eneMeHaTta. IIpmHOWI CTpyKType ce THYe KakKo
IOjefHAYHOI ~ KOPMCHMYKOI MHTepdejca Tako M  KOMIUIETHE IIPOjeKTOBaHe

ApXUTEKType KOPMCHIYKOT MHTepdejca.

% Ayropm  Larry Constantine u Lucy Lockwood y cBojum pagoBuma [Constantine03]

[Constantine00] [Constantine02] pmamu cy orpomMaH HOIPUMHOC MOAEIOM BODEHOM pa3BOjy KOPMCHUYKOT
uHTepdejca, u To mpuje cBera Be3u uaMelhy Mopena Koju ce Kopucte y paHuM ¢asama copTBEpCKOr MpojeKTa
ca (MHATHUM KOPUCHMYKUM MHTepdejcom. Kao pesynrar ayropu cy meduHUCanM MeTOAy pasBoja IOJ
HasuBoM Usage-Centered Design [Constantine99]. PamoBy oBux ayTopa uManyu Cy 3HadajaH yTHUILAj Ha U3pagy
oBe ucepTanyje. [lopen Tora, MHTEpeCaHTHO je MOMeHYTH 1 fia je Larry Constantine sacmyskaH u 3a yBobeme
KOHLlerlaTa Koxe3uje (cohesion) — cTemeHa IOBe3aHOCTM MHTEPHMX e/leMEHATa MOAY/IA, M KYIUIOBama
(coupling) - cremena 3aBucHOCTM oppebheHor Mopynma of ocranmux mopyna. OBYM KOHIEITHU IPEACTaBIbajy
¢dbyHmaMeHTaNTHe IpUHIMNIIE IIPOjeKTOBamba coprBepa.
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o IIpuHuun jegHocraBHOCTM - IIpojekToBaHM KOpuMCHMUYKM WHTepdejc Tpeba fa
oMoryhy 1ITO jefHOCTaBHUje M3BpILUIbe 33/jaTaKa KOji Ce YeCcTO IIOHAaB/bajy, Il U Jia
06e36Mjeqy MTO CMUCIeHMje Mpedniie 10 KOMIUIMKOBaHMjUX IIpolieca M Ipolenypa.
VuTepaknuja Tpeba pga Oyme moTmyHo mpwiaroheHa KOpUCHMKY M je3auKy” Koju
KOPUCHMK pasymuje.

e IIpmnuun BugpuBocty — IIpojexktroBann KopucHnuku uHTEpdejc Tpedba ma obesbenn
Jla Cy CBe OILuje ¥ IOTpeOHM IapaMeTpy 3a U3BpIleme ofpeheHor sajaTka BU/bUBA.
Takobe, kopucHuky He Tpeba CKpeTaTy Iy ca OCHOBHOI 3a/laTKa HEKUM Mambe
pe/leBaHTHUM JIN HenoTpebHuM nHpopManujama. Jobpo npojekToBann uHTepdejc He
»3aTpIIaBa“ KOPUCHMKA ca Be/IMKIM OpojeM Moryhux ajrepHaTusa.

e IIpuHuun nmoBpatHux uHdopmanuja — IIpojekroBanyu KopucHNIKY MHTepdejc Tpeda
KOHCTQHTHO Ja o0aBjeliTaBa KOPMCHMKA O U3BPIIEHMM akKIMjaMa JWIM IIpOMjeHaMa
CTara WM YCI0Ba Pajia, Kao M O IpellKaMa WIM M3y3eluMa Koje Cy pelieBaHTHe U Off
MHTEpeca 3a KOPMCHMKA Ha jacaH, KOHIIM3aH, HEJBOCMUCIEH HAa4YMH, jeSUKOM KOju
ITO3Haje KOPMCHUK.

o IIpuauun Tonepanuuje — IlpojekToBaHM KOpucHMYKYM MHTepdejc Tpeba fa omoryhn
bmexcnOMIHOCT M TOJEPAHINjy Ha TIpellike Koje TpaByu KOpUCHUK. Tpeba omoryhutn
HOHNIITaBame ofpeheHMx akumja KOpUCHMKA, a/M U, Kaj rof je Mmoryhe, BpuTu
IIpEeBEHIjy HacTajaiba IpellaKa.

e IIpuauun moHosHor Kopumhemwa — [IpojekToBaHM KopucHMYKM MHTepdejc Tpeba fa
KOPYICTY YHYTpallllhe ¥ CIIOjballllbe KOMIIOHEHTe J IIOHAIllalba, HAMjepPHO 3aip>kaBajyhn
NOC/INjeHOCT Kako 61 ce cMamivla morpeba Ja KOPMCHUK Y HOBUM CHUTyallyjama

MI3HOBA pasMUIIUBA O aKllMjaMa Koje Tpeda Jja M3BPLIN.

7 OBpje ce IO je3NKOM He TOfpasyMujeBa caMo Kopuuiherbe je3yka Kojy ToBOpy KOPUCHUK, Beh ce
MMCIIM M Ha caMe M3pase M HaumH (opMynanuje Iopyka Koju Tpeba ma Oyfe y CKIamy ca JJOMEHOM KOju
MO3HAaj€ KOPUCHMUK.
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ITopen oBUX OCHOBHMX IIpMHIMIA, y uTeparypu [Usability] ce jour mory mahu u mpunium
KopucHocTn*® n epukacHoctn®, am ce sehuHa wux cBoay Ha Beh momenyre npuHIuIe. Y
HOT/Iefly TTPOjeKTOBamba KOPMCHUYKOT MHTepdejca, 3HAYajHO je pasMOTPUTH M KOHIIETe
[efYKTVBHOT 1 MHAYKTUBHOT KOpucHMYKOr uHTepdejca [UlDesign] n npu mpojekroamy
TeXXUTH paBHOTeXM usMel)y jemHOCTaBHOCTM ¥ (QYHKIMOHATHOCTM KOPMCHUYKOT

uHTepdejca.

HemyxtuBuu xopucamyku nuarepdejc (Deductive User Interface) - OBaj KoHLenT
HOfipa3yMujeBa IIpe3eHTOBame KOPUCHUKY BeIMKOr Opoja MOryhmx akumja Ha jefHOj
expaHckoj popmu (Cmmka 70). OBakaB uHTepdejC je IOroJaH 3a UCKyCHe KOPUCHUKE KOji
MOIY Jia 3aK/byde Ha LITa Ce OJJHOCe CBM AMjeJIOBM KOPMCHMYKOT MHTepdejca, Kao M Koje

aKque Tpe6a Ia II030B¢€. 3a HpOCje‘{HOI‘ KOpUCHMKA OBO MOXKE ITpENCTAB/bATU Hp06}I€M.

3 TIpunuun xopucHoctu (usefulness) npensuba fa MpojekToBaHM KOPUCHMYKY MHTEPQEjC TPyu
KOpUCHUKY nHpopManyje ¥ GyHKIMOHATHOCTU KOje Cy pelleBaHTHE 3a KOHTEKCT M 3afjaTaK Koju KOPMCHMK
TpeHyTHO 06aB/ba. OBaj IPMHIMNII je CIMYaH MPUHLINITY BUI/BUBOCTI.

¥ TIpyuHuMD epUKACHOCTH Iperopydyje IPOojeKTOBabe KOPUCHIYKOT MHTep(dejca Ha Taj HAUYMH [ja
yOp3a pap KopucHuka omoryhaBameM mpeunua 1 GyHKUMjCKMX TacTepa 3a decto KopuiiheHe akiuje. OBaj
IIPUHIINII je Y CaIyIacjy ca MPMHLUIIOM je[THOCTaBHOCTIL.
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HOKTOPCKI/I pa,u 3aCHOBAHO Ha CHY‘-Ia)eBI/IMa Kopmnhe}ba
Form 1040 {2008) Page 2
Tax and 38 Amount from line 37 (adjusted gross income) . S e 38
Credits Check | [ You were born before January 2, 1945 O Bllnd.] Total boxes

, . if: a Spouse was born before January 2, 1945, [ Biind. ] checked » 39a
Standard |__ b If your spouse itemizes on a separate retum or you were a dual-status alien, see page 35 and check here 39n]
%'}d_“"""“ _40a  Itemized deductions (from Schedule A) or your standard deduction (see left margin) . . | 40a
® Peaple wha b If you are increasing your standard deduction by certain real estate taxes, new motor
check EI('Y vehicle taxes, or a net disaster loss, attach Schedule L and check here (ses page 35) . » 40b[_]
00X on ing
38a, 399, or H“ Subtract line 40a from line 38 . . . . Eal
f,E,J .g:_“'"" 42  Exemptions. If line 38 is $125.100 or less and you dla not pm\«'ldc housmg toa Mldwcslcrn
claimed as a displaced individual, multiply $3,650 by the number on line Gd. Otherwise, see page 37 . 42
g:spe[_::;i"éb_ 43  Taxable income. Subtract ling 42 from line 41. If line 42 is more than line 41, enter -0 . 43
» All others: 44 Tax (see page 37). Check if any tax is from: alJ Formi{s) 6814 b [ Form 4872, 44
Single ar 45 Alternative minimum tax (see page 40). Attach Form 6251 . Coe e e e 45
e | 46 Addlnes44and4s . . . . N
$5,700 47 Foreign tax credit. Attach Form 1116 rFrcuuurcd Coe . 47
_':;‘:r_'l';‘i:""g 48 Credit for child and dependent care expanses. Attach Form 2441 48
'anli')-hg 48 Education credits from Form 8863, line28 . . . . 48
widowler, 50 FRetirement savings contributions credit. Attach Form 88-30 S0
Head of 51 Child tax credit (see page 42) . . 51
%g%-set':“"d' 8 CredisiomForm: a []sses b [esss o [] 5695 52
' 53 Othercredis from Form: a [ 3800 b [ 8801 < [ 53
54 Add lines 47 through 53. These are your total credits . Coe e e 54
55  Subtract line 54 from line 46. If line 54 is more than line 46, enter - 0 . .« . . . F |55

Cnuxka 70: [TeqryKTUBHU KOPUCHIYKY UHTEPEjC

Ha ocHOBy mperyiena OCHOBHUX MpPMHIVIIA IIPOjeKTOBamba KOPUCHUYKOT
nHTepdejca MoXKe ce 3aK/bYYMTH Jja KOPUCHMKA He Tpeba JOBOXUTU y CUTYalLMjy fia ce
JIBOYMI ¥ pa3MUIIUba O aKIyjaMa Koje Tpeba ma I030Be Ha KOPMCHIYKOM MHTepdejcy, Beh
je KopucHNYKY MHTepdejc Taj Koju Tpeba ma obe3bujenyt OAroBOpe Ha Ta NUTamba 1 1a BOLN

KOPMCHUKA KpO3 Ipoliec.

MupyxtnBun xopucauuku uHtepdejc (Inductive User Interface) - Jledpunuie
Tin uHTepdejca koju 6m Tpebao fa pujent mpobreMe KOjU HACTAjy IIPOjeKTOBAHmEM
IeYKTUBHOT KOPUCHIYKOT MHTepdejca. Y car/lacHOCTH je ca IpUpofioM Beb aIvmmMKaluja u
3axTjeB — OATOBOP (request — response) MapajurMoM Koja je mUMa cBOjcTBeHA™. Y OCHOBU
OBOI' KOHIIEIITA je Jla M3BpLIebe jeHOT MOjeIMHAYHOr 3aJjaTKa O/IT0Bapa jeJHOj eKPAHCKO)]

dopmu kopucHuukor nHrepgejca (Cmxa 71). Jakie, cBaka ekpaHcka ¢opma Tpeba Jja

“Opa mapapurma je 6wia jomyHaHTHaA cBe o nojaBe AJAX (Asynchronous JavaScript and XML)
TEXHOJIOTHje, Kafia je mocrano Moryhe acMHXpoHo ymyhuBame 3axTjeBa ca KIMjeHTCKe CTpaHMIE Ka CepBepy,
Kao ¥ acCMHXPOHM IpujeM u obpapy oxrosopa cepsepa. o mojaBe AJAX TexHomoruje, CBaka KIMjeHTCKa Beb
CTpaHMIA je O6V/Ia OBe3aHa ca ca jeSHUM 3aXTjeBOM IIpeMa cepBepy, KOjU Kao OfIFOBOp Ia/be KIMjeHTY HOBY
Be6 cTpaHuIy.
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omoryhu usBplIaBame jeHOT, INpelusHO jeduHucaHor samatka. CBM e/eMeHTU Ha
eKpaHcKoj ¢opmu Tpeba ma Oyny y PpyHKIMjU M3BpIIaBama TOT 3aaTKa. JeIMHU M3y3eTaK
Moxke OMTM MeHM 3a M360p O/IVICKO IIOBe3aHMX 3ajaTaka ca 3aJjaTKOM KOMe je eKpaHCKa
dopma HamujemeHa. Moxke ce pehu Ja je Ha oBaj HAUMH KOPUCHMK BODheH Kpo3 Ipoliec,
ITO oMOoryhaBa jemHOCTaBHO Kopuinheme aIUIMKalyje M Off CTpaHe Mame MCKYCHUX

KOPUCHMKA.

Tell Us Why You Moved

Choose the situation that applies to you, and we'll determine if you can deduct any expenses associated
with your move to chicago.

Note: Do notselectany ifyou are a retiree or surviving spouse (or dependent) returning
to the United States. Explain This

& My move to a new location was work-related.

I am a member of the armed forces and moved due to a Permanent Change of
Station (PCS).

| paid only storage fees related to my move to a location outside the United States in
an earlier year.

Mone of the above

Cmuka 71: VIHByKTUBHY KOPMCHUYKY MHTepdejc

OBaj KOHLENT IOrOfAaH je M 3a Pa3BOj MECKTOIl aIUIMKalyja, jep OJIaKIlaBa
KOPMCHMKY U3BpLIEIbe HEKOT CI0XKEHOI 3aJaTKa Ha Taj HAYMH IITO ra BOJAM KpO3

KOMIUIETAH IIpoLec.

Kapa cy y nuramy MoOWIHe alumMKalje, 0Baj KOHIENT je OCeOHO 3HavajaH y3eBIIN
y 0031p orpaHmyema Koja IIPOMCTUYY M3 Be/IM4MHe eKpaHa MoOmmHor ypebhaja. Cspxa

cBake ekpaHcke ¢popMe Tpeba ma Oyze jacHo feduHMCAHA.

178



mp VMnmja Antosuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
JoKTopcku pag 3aCHOBAHO Ha C/IyYajeBuMa Kopuinhemwa

HepmocraTak OBOI KOHIlETa je TO IITO MOXe Jjla YCIIOPM M3BpILIEHE Ipoleca Koj
MCKYCHIUX KOPUCHMKA, Ia je moTpebHO je Hahm xommpomuc usmeby oBa smBa ommcaHa

KOHIIEIITA.

IIpojexToBambe KOPMCHUYKOT MHTepdejca IMofpasyMujeBa IIpaB/bebe KOMIIPOMICA
nsMmely norpeba KOpUCHMKA U OCTa/INX 3aMIHTEPECOBAHNX CTPaHA, HOBYX M KOPMCHMKA ca
JICKYCTBOM, (PYHKI[MIOHA/THOCTM U jeJHOCTaBHOCTY KOPVMICHMYKOT MHTepdejca. Ja 6u ce
YCIjellTHO Kpeupao KOPUCHMYKYM UHTepdejc MOTpebHO je TaXmby YCMjepuTH Ka
KOPUCHUIIMMA ¥  3ajalluMa Koje Tpeba Jia  pujelie, ONHOCHO OCHOBHUM
byHKIMOHATHOCTMMA aIIMKaluje. Y HacTaBKy he OMTM @puKasaHM T3B. IIaTepHU
KOPUCHMYKOT MHTep(dejca Koju MMajy Wb Ja [lajy pjelliere 3a yoOudajeHe mpobreme y

pa3Bojy kopucHuukor narepdejca [UlPatterns].

5.1.1. IlamepHu npojekmosarsa KOpucHuU4ko2 uHmepdgejca

I[Tocroje 6pojHe Ipemopyke 3a pjelaBame yoOudajeHUX podaemMa y IpojeKTOBabY
KOPYICHIYKOT MHTepdejca Koje ce y mureparypu [Scott09] [UlPatterns] [Tidwell05] gecto
Ha3}Bajy IaTepHMMa KOpMCcHMYKOr yHTepdejca. VMako ce y mureparypu moxe Hahm Ha
CTOTHMHE TIaTepHa KOPUCHMYKUX MHTepdejca, y HacTaBKy he 6utu mpuxasana nucra of 13
IaTepHa KOPUCHUYKOT MHTepdejca, Koju ¢y mpeficTaB/beHn y Kibusn [Scott09], a koju ¢y mo
HauleM MUIUbEhY Hajpe/leBaHTHUI 3a PasBOj MOCTOBHUX amymMKanuja. ITpumjena matepna
KOPMCHMYKOT MHTepdejca MOXe CMABUTH KpPUBY yYela KOPUCHUKA IPIINKOM

YIIO3HaBama ca KOPMCHINYKIM MHTepdejcoM.
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1. Master/Detail marepn

Master/Detail marepn je jeman onm Hajuemthe KopuinrheHMxX y pas3Bojy IIOCTOBHUX
amkanyja. OMoryhaBa HaBUIalMjy Kpo3 eleMeHTe JucTe objeKaTa M JeTabaH IpIKa3

ofabpaHor eJleMeHTa.

I
|
W
. .
Cnuxa 72: XopusonrtamHu Master/Detail Cmuka 73: Beprukanuu Master/Detail matepn
NaTepH
B Kostmod :: 4.0 0 0 B
Ele Show Search Help O
EBT ¢ ®
] Name: | Automatic MU | MUUPercent | MlUage | Disposdlcost | Usefullfespan |  Automabe replacement

Personel Resource | N 0,000 0 0.000 40 )
Personel Resource 2 (2] 0,000 0 0.000. 1 -
Personel Resource 3 (2] 0.000 0 0.000. 1 (]
Personel Resource 4 [z} 0,000 0 0.000. 1 "
Personel Resource 5 (2] 0,000 0 0.000. 1 (]
Personel Resource & (2] 0,000 0 0.000. 1 "
Personel Resource 7 (a] 0,000 0 0.000. 1 ]
Personel Resource 8 (2] 0,000 0 0.000. 1 (]
Materiell Resource 10 [a] 0.000 0 0.000 2 -]
Materiell Resource 100 (2] 0,000 0 0.000. 20 (2]
[Materiell Resource 101 [a] 0,000 0 0.000 1 =]
Makeriell Resource 102 (2] 0,000 0 0.000. 20 ]
Materiell Resource 103 [a] 0.000 0 0.000 10 "
Materiell Resource 104 (2] 0,000 0 0.000 10 2]
Materiell Resource 105 [a] 0.000 0 0.000 2 -]
Makeriell Resource 106 (2] 0,000 0 0.000. 2 »
Materiel Resource 107 (=] 0.000 0 0.000 1 (2]
Makeriell Resource 108 (2] 0,000 0 0.000. 15 ]
Materiell Resource 109 n 0.000 0 0.000 15 "
Makeriell Resource 11 (2] 0,000 0 0.000. 20 ]
Materiel Resource 110 (2] 0.000 0 0.000 1 [=]
o) p¥)

1 Category:
[Resource references | Operating cost type breakdonn | Operating cost category breakdown | Investment cost type breakdonn | Tnvestment cost syncheonizing

o)

Doc3 cldocumnents rw
Wl ta ¥ O5THO0 4.0 | Resource specication | Department speciication | Plan speciication | Smulation | Produce repart
Dataset; TestkM4.0 Force structure: Test Army ) Edeed Saved date: N/A  Saved user:

Cnuxka 74: Ilpumjep xopuurhewa Master/Detail marepua y geckron ammkamguju?!

! TIpukasaHyu Tpumjep je AMO KOPUCHMYKOT mHTepdejca MpojeKTOBAHOT 3a cOPTBEPCKM CHCTEM
Kocrmop 4.0, cy4aj kopuinhera Resource specification.
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2. Column Browse nmatepx

Column Browse maTepH omoryhasa HaBUTaIjy Kpo3 efleMeHTe JIMCTe objexkara y
BUIlle HUBOA XMUjepapXuje M JieTa/baH IIPUKa3 OfabpaHOT e/ieMeHTa. 3allpaBO Ce MOXKe
nocmarpaTi Kao Master/Detail marepn ykonmko cTpyKTypa Koja ce IIpMKasyje MMa BHIIIe

HUBOA Xujepapxuje.

g =

Cmxka 75: Xopusonramuu Column Browse Cmuka 76: Beprukamuu Column Browse

NaTepH naTepH

P2 Kostmod :: 4.0 :; Plan specification

. o

2009 2016 X Dept 21Dept 30 1710052 40 =8
[Oock 2ok 10/Dept 24 2009 206 7000 Rescce 2l e 21Degt 9Dest 17/Dept 40 =
[Dept 2/Degt 10/Dept 22 2009, 006 130,000 Resaurce 7/Amy Dept 2/Dept 9/Dept 17{Dept 40 W

Cimmmes i odvoing =)

Doy Py P arforce [ Home Gurd () ot

Dt Test 100 Foros sreture: Test Army Gt Soreddeie 200901190000 Seveduwer utos W) asore

Cnuxka 77: lIpumjep xopunrhewa Column Browse narepua y geckron annmmkanuju’?

# TIpukasaHu TPUMjep je JUO KOPUCHUIKOT MHTepdejca MPOjeKTOBAHOT 3a CO(PTBEPCKU CUCTEM
Kocrmop 4.0, ciydaj kopumhemsa Plan specification.
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3. Search/Results matepn

Search/Results marepn kKopucTu ce 3a IpojeKTOBambe KOPUCHUYKOT MHTepdejca umja
je OCHOBHa yrora feduHMcame KpUTepyjyMa 3a IpeTpary 1 HaBuUIayjy Kpo3 objexre Koju

3a/10BO/baBajy feduHICaHe KpUTepHjyMe.

(S
| |
Cnuxa 78: Search/Results matepH ca mpocrum Cnuka 79: Search/Results matepn ca
KPUTEPUjyMOM CIIOKEHUM KpUTEPUjyMuma
2 Lo

e o {@pe (me (No V($: Vap s y
7 C' | [ localhost:8 a etna/pocetna.xhtm QO @ =

i TMoverna @ ®otorpaguje > [ Gotopenoprepn v  #06paga v [ Mpenom v DBecu v ©Topyxe v [ Apxusa () Opjasa

Mperpara:; 5 |Miponanero je 15 gororpaduial |
V38pui mpeTpary o 3a4aToM KpuTepHyMy!
Huje ogabpana v
Jearia dororpadmial

Cnuxka 80: IIpumjep xopuurhemwa Search/Results matepHa y Be6 amnmukauuju*?

“IlpukasaHy HpUMjep je AMO KOPMCHMYKOT MHTepdejca MpPOjeKTOBAHOT 3a COMTBEPCKU CHUCTEM
[Momtyka — @orto Momyn, crydaj kopunthemwa I[Ipernen cBux ¢ororpaduja.
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earch resource specification

Resource category Branch Resource AutomaticReplacement  AutomaticMLU &

I M | M ] | ML ¥

Investment cost Operating cost

[« M| | H! Ml ™| |
Report format———————————
]'© el o ' C Produce report )

Resource specification =
[ Name  [AutomaticMLU | MLUPercent | MLUAge | DisposalCost |UseFullLifes... lautomaticRe... | Investment. .. | ICE |

Cnuka 81: IIpumjep kopumrhema Search/Results marepna y geckron ammkanujun*

“ TIpukasaHu NpuMjep je MO KOPUCHMYKOT MHTep(ejca MPOjeKTOBAHOT 3a COPTBEPCKM CHUCTEM
Kocrmog 4.0, cryqaj kopunrhera Search Resource specification.
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mp VMnmja Antosuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
JoKTopcku pag 3aCHOBAHO Ha C/IyYajeBuMa Kopuinhemwa

4. Filter Dataset matepn

Filter Dataset maTepH ce KOpUCTH 3a JOZATHO (pUITpyparbe MPUKa3aHUX objeKara,
Hajuenthe noOMjeHMX IPETXOJHO M3BPLICHOM IpeTparoM. Moske ce IOCMAaTpaTH M Kao

crenyjanas cry4daj Search/Results matepha.

AN N
. -
—
Cmuka 82: Xopusonranuu Filter Dataset Cnuxa 83: Beprukannu Filter Dataset matepn

naTepH

P p (Eo (meo Y{wio o1 ap Vpta T@A Yoo Vamo Yme YU TOer TOx V9t VOU ErER = =TT X

[4 localhost:3080/Palitika

Pesynrar o6pane Onepaunja
- @ NySuauue
~ v = GEe

v B [O&aE0 opaH Kocrnh [0re83] PEYATET... Bpafex Ha Aopagy!

» = @ nosmma
¥ [=/ W Croprcku xypHan

Cmuka 84: Ilpumjep xkopumrhema Filter Dataset matepua y Be6 anmnmukanuju’®

“Tlpukasany mpumjep je AMO KOPUCHMYKOT MHTep(ejca MpPOjeKTOBAHOT 3a COPTBEPCKM CUCTEM
[Momyka — Porto Moxyn, cry4daj Kopuirhema [Ipernen Hamora 3a npenoM.
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5. Form narepn

Form matepH ce KopucTu Kako 61 ce KOPMCHUKY oMOryhno yHOC 1ofjataka 1 o3us
ozpebene cucremcke onepanuje. CBe KOMIIOHEHTe HaMMjeleHe YHOCY OTpeOHMX MofaTaka

3a U3BpILEHE jeHOT 3alaTKa OpPTaHM30BaHe Cy Y OKBUPY jefiHe eKpaHCKe Gpopme.

Cnuka 85: Form nmatepH

B Gl '“‘7 ;: .: S " @O % = . @»‘ - B information regarding user
| € 2 C [ localhost 8=
First name ’Adminlstrator [
Unapumyn + Mogeansana + Mpezpreys pasakcajcons cpecrasa = Ml wabssen + Ueurparnsa jaswa woosya - Orawpan cropasyu = Yrosopn = & Opfas co
Surname ’ admin [
OkMpHN cropasym i Username l admin ‘
- Password ’ooooo [
Confirm password: ﬁoooo ‘
User right | Administrative permissions Eﬂ
Branch [army ~
44 4l Recordno FZ »»w B u
Cnuka 86: HpMMjep KOP]/[Il[hel-ba Form Cnuxka 87: Hp]/[MjeP Kop]/[]_]_[he}{,a Form
narepHa y Be6 ammukanuju’e maTepHa y JeCKTON ammuKanuju’’

“IIpukasaHy IpuUMjep je AMO KOPMCHUYKOI MHTepdejca MPOjeKTOBAHOr 3a CO(PTBEPCKM CHCTEM
MeHayMeHT jaBHUM HaGaBKaMa, c1ydaj kopuinhera Kpenupare okBupHOTr criopasyma.

¥ TlpukasaHu IpuUMjep je AMO KOPUCHMYKOT MHTepdejca IpPOjeKTOBAHOT 3a COPTBEPCKU CUCTEM
Kocrmon 4.0, crydaj kopumthersa Information regarding user.
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6. Palette/Canvas marepx

Palette/Canvas maTepH ce 0o0MYHO KOPMCTM KOJ aIIMKalyja Koje o6e36jebyjy

BU3YyeJTHO MOJIe/IoBalbe, HIIP. 3a Kpeypabe Aujarpama, rpadosa i CiL.

Cnuka 88: Palette/Canvas marepn

= Resource - verzijal/default.gfptool_diagram - Eclipse Platform

File Edit Diagram Mavigate Search Project Run Window Help

g S IP
{[Taboma vlo VB I A+ s gvoc o BirgrEk- g B3 [o%
¢ ‘ B ‘[(\:,Resourte ‘
[ Project Explorer 52 o [d) default.gfptool_diagram 52 = ]
BS|e © & Palette >
= & verzijal Tié{é{‘ =
=] default.gfptool_diagram [} =
=4 dijagramt 4 GFPAttribute
=4 mt 4 GFPAttributeChaiceType
B4 m2 < GFPAttributeChoiceTypeRelat. ..
-4 e2
=4 a3 <4 GFPAttributeChoiceTypevisibl...
4 ynl 4 GFPAttributeDateType
# (2 incoming 4 GFPAttributeSimpleEntryType
-4 a¢
4 sel <4 GFPAttributeYesNoType
(# incoming l 4 GFPEntity
(Z# incoming links
Lo 4 MetaGFP
-4 al
B4 ctl
B4 a2
4 dtt < i | 3
-4 a5
4 ynz el = = | L v a
v Tasks [ Properties £3 #| 5|3 8
® 02 links = P o83
4 MetaGFP
Coie ' Property Value -~
P mem— CHILD FORM TYPE 2 =]
£eep 7! CHILD KNGUI TYPE L3 §
CHILD NOT CHILD LXK |
Children 4 Meta GFP m2
CHILD TAB TYPE LED
Entity ¢ GFP Entity el ¥
< | & < | B

Cnuka 89: [Ipumjep kopumhema Palette/Canvas marepna 3a Eclipse Modeling Framework*®

8 TIpukasaHyu IpUMjep je KMo KOPUCHUIKOT MHTep(ejca anaTa 3a Kpenpamwe yaasHe crenudukanyje
y okBupy SilabUI mpuctyia, Koju je IpojeKTOBaH 3a TOTpehe OBOT UCTPaKMBAba.
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7. Dashboard marepn

Dashboard marepn ce 06MYHO KOpHMCTM 3a IpUKa3 CyMapHMX H3BjellITaja Koju

omoryhasa jeffHOCTaBHO TyMaueme K/byIHUX NHPOpMaLyja.
. ' sie

Cnuxa 90: Dashboard marepu
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8. Spreadsheet matepn

Spreadsheet marepH je jom jemaH op dYecro KopuinheHNX IIaTepHa IIpU
IIPOjeKTOBamby KOPUCHMYKNX MHTepdejca 3a IOCIoBHe arwmkanmje. Owmoryhasa
HaBUTALjy, IpeTpakKuBame, (QUWITpUpame, COpTUpame, YHOC M obOpamy TabemapHO
IpUKa3aHUX MOJaTaKa. YHOC U M3MjeHa MOJaTaKa ce MOXKe BPIINTU AUPEKTHO Y OKBUPY
Tabeste, a MOXe ce BPIIUTU U Y KoMOMHaMju ca Form maTepHoM, Hajuemthe y 3aBucHOCTI

off TUIa cOPTBEPCKOT CUCTEMA, O YeMy he Bullle pujedn OUTH y HACTABKY.

Cnuka 91: Spreadsheet marepn

B Kostmod :: 4.0 :: Department specification \
File Show Search Help O

B ﬂ‘@ ‘Departmentneed!eval " 2 3 : m ‘@Personnel @Equipmant [0 Army @Navy [0 dir force [T Home quard (7] Joint

[ Y T

fep name | D piority ional operations | High intesity operations at home  |Low intesity operations athome | Storage | Resourcel
1.000 0,000 0,000 0,000
0.000 0.000 1,000 0.000
0.000 1,000 0.000 0.000

Department name |
aaaaa aaaaa
aaaaafbbbbb bbbbb
cecee ceceee
ceccec/dddd dddd
ceceecfddddjfdgdad fdgdad
ceccec/ddddfefe liiid
ceceec/ddddfffffhhhhhhhhhhh hhhhhhhhhhh
999999 999999

Depti

o
R
G
=}
b2l o o
I~
@
=}
o
I~
G
S
o
R
&G
=}

Cmuka 92: llpumjep xkopumrhema Spreadsheet marepua y meckron anmmmkanmju®®

¥ TIpukasaHu HpUMjep je AMO KOPUCHMYKOr MHTepdejca MpOjeKTOBAHOT 3a CO(PTBEPCKM CHUCTEM
Kocrmon 4.0, crydaj kopumthema Department specification.
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JoxTopcku paj, 3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

9. Wizard narepu

Wizard narepH je HaMMjelmeH 3a IIPOjeKTOBambe KOPMCHUYKOT MHTepdejca Koju
OJIaKIIaBa KOPMCHUKY U3BPLIEHbE CI0XKEHOI 3aJlaTKa Ha Taj Ha4YMH LITO I'a BOAM KpPO3

IIOCTYIIaK KOPaK IIO KOpPaK, CB€ IOK C€ HE 3aBPIIN KOMIUIETAH IIpOLEC.

Cmuka 93: Wizard natepu

~General T =
Digtaset 'v'
Filter name | | Report Type | Tatal cost report M|
~Filter detail
Dataset
‘ D51 F;“
-Farce structun |—Fnrce structure Filter |
I Structure [ [ Structure I
I =
Fsigf ( ﬁ‘)
fszdsl \(_'j
Bk
fsn ) -
ForceStruckurel
==
<< 1]
|
<_ = Previous ) ( Hext =3 )

Cmuka 94: lIpumjep xkopumrhewa Wizard marepua y meckrom ammmkanuju>’

*0 TlpukasaHu IpuUMjep je AMO KOPUCHUYKOT MHTepdejca MpOjeKTOBAHOT 3a COMTBEPCKU CUCTEM
Kocrmog 4.0, cryqaj kopunthersa Create report and export results.
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10. Question/Answer narepH

Question/Answer maTepH omoryhaBa KOpMCHUKY fla Ha 6a3y yHeCeHMX IO3HATUX
nHpopManyja nobuja jemHo wm Bumie Moryhux pjemema wmm npemnopyka. Cmmdal je
Search/Results maTepHy, ca TOM pa3/lMKOM IITO Cy KOZ IpeTpare Moryhm Kputepujymu
yHarpen ieMHMCAHN, TOK Ce Y OBOM C/Ty4ajy Ha OCHOBY KOPMCHUKOBOT YHOCA 3aK/bYUyje O

Moryhum pjeniemma 1 mpernopykama.

Cnuka 95: Question/Answer narepH
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11.  Parallel Panels matepu

Parallel Panels maTepn ce xopucTu Kaja ce Hmojanyl Ha jeZHO] eKpaHCKOj dopmu
OpraHusyjy y creummududHe KaTeropuje, Ipu 4eMy je cBaka KaTeropyja IIpMKasaHa y
3aceOHOM IaHesTy, a KOPMCHUK MMa MOTYRHOCT Ja MpUCTYNy [IaHe/Ty KOju My je moTpebaH,
Kao 1 Jia ce Kpehe 13 jeHOT y IpyTH MaHesI, He HanylITajyhu expancky ¢opmy. [Tanemn ce
06uuHO pacmopebyjy o xaptumama (TaboBuMa), IpK YeMy je jeflHA KapTUI[A aKTMBHA 1
npunazajyhy manes je npukasaH KOPUCHUKY, IOK CY APYTY IaHEN CaKpUBEHM, CBe JIOK Ce

He offabepe oaroBapajyha kapruia.

Cnuxka 96: Parallel Panels matepu

W i
R T .2
‘m a \ 3 [} m| < Lx e
e 2 'm 5 (S IR 'm0 0le 0 . 8 lleua Cpévje
l € 2 C [ localhost8080/RFZ0_CIN_WEB/faces/pocetna na @ =
. CurypHocT aeue y Hajmnahem yapacty
& Moverwa Mnan waasmn - Yrosop - 1 Tpebosama b Npijeumise o Vrpomar 0 Moemasaia - g Opjas oo
- BaXKHO je 3HATY - NOPYKe 38 poANTEmE

PojuTeni Tpea AeTeTy CTanHo f1a NoHaBsLajy npasuna
(YBEK Ha MCTH HA4WH) KOJUMa C& MOCTHXKE CHIYDHOCT 1

| | Doryuest rpefiosaise: Onum nonayn  [losywes TpeBosaiee: Cranke foryueita TO CBaKN NYT KaAa AleTe NoKylWa Aa UX Npexpui. Tako

| e AeTe HAYUMTH Aa HECHIYPHA NOHALWANA HUKaAA Hehe
6uti npuxaahena. Tpe6a NyHO BEXBarLa, MHOTG
CTPR/bErba M NOHAB/barLA.

| OBpe ce ucTudy HajBaxtHMje NOpyKe 3a poauTem:e Koje

| Epoj yrosopa: 3/14/1 ce ogHoce wa cTaparse GeaGeanor OKpyxersa 3a eTe
i - . y Kyhu:
Bpoj TpeGosaraTREB - 301/1/2014 - Yaex ByauTe ya ceojy 6eby. He ocTasmajre je camy y
fatym TpeboBama: 02.12.2014 KONUM3 WK Y Kyhk, Y 6IMIHHK Bode.
HoBaerea+:ROCHE d.0.0 CKNGHUTE KNI BaUMTE CBE NNACTUUHE Kece. Beba ce

MO>E YryLIMTI aKo NporyTa Aenvhe UnK ako Nokpuje
HOC MNK YETa Hanma, CTora Kece TpeGa APKaTH BaH
| Roxeara aeue.

- Hexa mecTo rae Bawa Ge6a cnasa Gyae CArypHO.

Haryu Kopucame PeweTke Ha kpeseTuhy He TpeBa na Gyay wupe
Y ¥ yay
. - - paamaxuyTe oA Tpn npcTa. Magpay TpeGa na Gyne
02.122014 Vesna Bjelopetrouic onrosapajyhe BENMUMHE, Tako Aa HE GYAE NDasHOT
04122014 Vesna Bjelopetrovic npocTopa Mamelly Maapaua u crpaHuua kpesetuha/
Koneeke. beGe MOry 3ago6uTH Noepeae NAgoM ca

1 0r KpeseTa oppacnux. He ocTasmajTe 66y Canmy Ha CBOM

Cnuxka 97: IIpumjep xopuurhema Parallel Panels Cnuxa 98: IIpumjep xopunrhema Parallel

marepHa y Beb ammukanujn’’ Panels natepna y MOOMIHOj ammMKammjn’>

°! TlpukasaHu IpuUMjep je AMO KOPUCHUYKOT MHTepdejca MpPOjeKTOBAHOTr 3a COMTBEPCKU CUCTEM
MenarMeHT jaBHUM HabaBKaMa, ciydaj Kopumthewa O6pana TpeboBama.

>2 TlpukasaHyu IpHUMjep je AMO KOPUCHUYKOT MHTepdejca MpOjeKTOBAHOT 3a COMTBEPCKU CUCTEM
P®30 - Jlena Cpbuje, cnydaj kopumhera ITopyke 3a pogurerbe.
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12.  Interactive Model matepn

Interactive Model matepH ce o6u4HO KOpucTHM 3a rpaduuky Ipukas u obpany
cnenudUIHMNX HOlaTaKa HA HAYMH KOjU je JIOrM4uKyM 61msak kopucHuky. Hmp. 3a pap ca
reorpacKuM j0KanyjaMa, KOpMCHUKY je MHOTO O/IVDKM HayMH IIpUKasa JI0Kallyje Ha MaIlu,
Hero Iofjataka o reorpadckoj mupuHM 1 gy>kuuu. Taxobe, 3a paj ca gatymuma, 06M4IHO je
MHOTO jeJHOCTaBHUje KOPMCHUKY Jla pajy ca KOMIIOHEHTaMa Koje IPMKa3syjy KajaeHjap,

Hero TPKNUTH Jia YHOCY WIN MUjeba JATYM Y TEKCTYaTHOM (POpMATYy.

Cnuxa 99: Interactive Model matepn

System >> Concentrator 1

o

Concantaty |
S5 confiy =)

ULt e o[ s o

Cmuxka 100: Ipumjep kopumrhemwa Interactive Model marepHa y geckron ammmkauujm’

*TIpukasaHy NpUMjep je AMO KOPUCHUYKOT MHTepdejca MPOjeKTOBAHOT 3a COPTBEPCKU CUCTEM
MeHanMeHT jaBHUM OcBeT/bereM - SodiumLight, cry4daj kopumhema Edit concentrator settings.
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TS . i e |
G' —\ E' R G‘\/_‘v a¥y VY @\- *V'Ev_\/ﬁv_‘v oy oY Y &C\_

C' | [ site.zus.rfzo.rs/siteNajblizaApoteka.xhtml

Qv @ =
PenryOArraxu poHA 32 3APaBCTBEHO OCHTYpaEbE i

MponahuTe anoTeke y Bawoj 6riM3uHKM KOje Ha CTatby MMajy NIEKOBE KOje XKeNuTe, a KOju Ce u3Aajy Ha TepeT cpescTasa
oGaBesHor 34paBCTBEHOr OCHIypatba

O3anaumte Bawy OpaGepure Knvknute Ha ayrme
ere Nponabu
NO3MUMjy Ha Manm 4 He nexooe

naj6amwe anorexe”

ST Paget Mars

38 TAUMOCT M SXYPHOCT [OASTANS O NPHKAISHOM CTAISY AEKOBS OArOBOPHS je 0arosapajyha SApascTBens ycranosal l
SAVSKI VENAC = % b i ’ b s -
GABCKM BEHALL Stadion Rako Metié

Teodara Dragzery

¥33020uTs Nex 03 DAL NSXOSE KOM TOINHTS

Crmsax madpammx necoss
forn 10 Y

tern
NipeTpars nexs no aeny ma3ws

Npetpara nexa mo Aeny maInes

30pcEcomg - Diister. 30 00 400 ™G
2 Docica. 1 90 100 mf (100 mg'S m) Hotn
“otn

Npomaln mayS nvces anoree.

Cnuxka 101: IIlpumjep kopumrhemwa Interactive Model narepua y Be6 ammmkanmjn>

.\ Anoteke
Brankovmost 2 Jevemorac
"Bowposay"

Anpeca: Vojvode Stepe 43

Pago Bpewme: pon-pet 8-18h,sub.8-14h
Tenedon: 3098-052

PALITREX - blister, 16 po 500 mg - Crawe: 72.0
[04.09.2013)

SINACILIN - blister, 16 po 500 mg - Crare: 50.0
[04.09.2013)

Cmuka 102: Ilpumjep xopumhema Interactive

Model matepna y MOOMITHOT amIuKamujm>>

Google o Ny
3

> TlpukasaHu IpHUMjep je AMO KOPUCHUYKOT MHTepdejca MPOjeKTOBAHOT 3a COMTBEPCKU CUCTEM
Habwu nek, cnyyaj kopumthera ITponabu ek y Hajomkoj anoTer momohy Mare.

> TlpukasaHu IpHUMjep je AMO KOPUCHUYKOT MHTepdejca MpOjeKTOBAHOTr 3a COMTBEPCKU CUCTEM
P®30 Amnoreke, cry4aj kopumrhersa [Tponahu ek y Hajommxoj anoreun momohy tperyrae GPS nokaunje.
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13.  Blank State matepn

Blank State maTepn ce kopuctyu 3a npukas ogpehenux mHpopmaluja KOPUCHUKY
Ipuje Hero IITO ce yINUTajy crneluuyHy MOJALy WIN ce o30Be ofpebena akiuja. Moxxe

cafipKaTi BMIeEO 3amuce, ofjallmbera Be3aHa 3a Kopuilheme crucTeMa WIM HeKe Jpyre

KOpucHe MHpopMalje.

Cnuka 103: Blank State marepn

\ [leua Cp6uje

[Aparu pogutersy,
Byayhe mame u Tare,

Cse oHO WwTo Bac wHTepecyje y Be3n Toka TpyaHohe,
nopohaja, npasunHe Here u Ucxpave HoBopoljeHor feteTa u
0Aj0j4eTa, CBa N1Tarba Koja ce OAHOCE Ha PacT W paseo)
Baler feteta MoxeTe Hahu y 0BOj annuKauuju

CurypHocT Aeue y Hajmnaljem yapacty
Yuerse Kpoa urpy y Hajmnahem yapacty

Warpantba oaHoCa - pasyMeBatbe TemnepamenTa

Hemwup 360r WV Npes Hi uma
PasBujatbe CaMOMNOLITOBak:a KO AETETa

Passujatbe camocTanHocTH

p [ =

Cmuka 104: Ilpumjep kopuurhemwa Blank State marepua y Mmo6unnoj annmukammjm>®

* TIpukasaHyu HpuUMjep je [0 KOPUCHMYKOT MHTepdejca MpojeKTOBAHOT 3a COPTBEPCKM CUCTEM
P®30 - ITena Cpbuje.
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5.2. AHa/IM3a KapaKTepUCTUKA KOPUCHUYKOT MHTepdejca AecKTon, Be6

1 MOOMJIHUX MOC/JTOBHHUX anﬂnxaun]’a

[IpeTxofHO oOmMCaHM MPMHLUIN IPOjeKTOBakba KOPUCHMYKOT UHTepdejca,
KOHIIETITU KOjU C€ KOPUCTEe MPUIUKOM IIPOjEKTOBAbA, KA0 ¥ IMPEMOPYKE OFHOCHO MTaTEePHU
KOPMCHIYKOT MHTepdejca ce MOTY CMaTpaTyl YHUBEP3ATHUM, 003MPOM Jia CY IPUMjeHUBU Y
IIPOjeKTOBaby HECKTOI, Be6 ¥ MOOWIHMX IIOCIIOBHMX aIUIMKallija, IOTO C€ MOXKe
3aK/bYYNMTH M YBUJOM Yy IpMKasaHe Ipumjepe Kopumrhemwa pa3/IM4nTUX IaTepHa
KOpUCHNYKOr uHTepdejca. Vmak, Kako je paHmje MCTaKHYTO, MCKYCTBO CTEYEHO IpH
PasBojy 6pojHUX cOoTBEPCKUX CUCTEMA pas/IMUUTUX TUIIOBA TOBOPM O ToMe Jia ofpehena
mobpa mpakca Koja ce pUMjemyje IPIWINKOM ITPOjeKTOBamka KOPUCHIYKOT MHTepdejca 3a
IeCKTOII aIUIMKalyje 0OMIHO He MOKe fia ce JUPeKTHO NMpUMMjeHU Ha MOOMIHe uan Beb
amkanyje. Tumryad npyuMjep je kopuinhemwe TeCHOTr TacTepa MUIIA 3a IPUKa3 HOJATHIX
(YHKIMOHATHOCTY KOji je yoOudajeH KoJ JeCKTOIl aIlIMKalija, a/li ce ¥ IIOpef TOra ILITO
ra je Moryhe MMIIeMeHTUpaTy 1 y Be6 1 MOOWIHMM aIIMKalMjaMa, Y Pa3BOjy OBUX TUIIOBA
copTBEpCKUX CUCTEMA Ce BeoMa pujeTKo Iojassbyje. [Ipeosmahyjyhn pasmor 3a gpyraunju
HAayMH TIPOjeKTOBamba KOPUCHMYKOT MHTepdejca pasaMunTUX TUTOBA COPTBEPCKUX
CuCTeMa TUYE C€ TEXHONOWIKNX OIpaHM4Yera. AKO ce IIOCMarpa IIPETXOJHO HaBEIEeHN
IpuMjep Kkopuurhewa [eCHOT TacTepa MMIIA, y Be0 almkalujama ce fofaTHe OIILMje
Takobe mpuKasyjy, a/m 06MYHO HICY Be3aHe 3a caMy Beb aIlIMKalujy Koja ce KopyucTy, Beh
Ha BeO mnperpaxupauy (web browser) y xoMe ce alUlMKalyja Ipukasyje. bp3 pasBoj
MHPOPMAIIOHNX TeXHO/Moruja omoryhmo je jfa ce oBakBa OTpaHNYeHa BPEeMEHOM

npeBasuby, anu pasiuke y MIpojeKTOBalby KOPMCHUYKOT MHTepdejca 1 fiarbe MoCToje, M TO
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HE Kao IoC/peuna TEXHOJIOWKNX OTpaHNYEhA, Beh MMpEeBACXOTHO 300Tr CTeYeHNX HaBMKa

KOPMCHMKA, KOj€ Ce€ MUjerbajy MHOTO TeXKe I CIIOPHje Off pa3Boja TEXHOJIOTHjeE.

Y wnacraBky he O6utym par mpermes crenMpuUIHOCTM KOPMCHUYKMX MHTepdejca
pasIMUNTUX TUIIOBA COPTBEPCKMX cucTeMma (fleckrom, Beb M copTBepcke cucreme 3a
MoOmnHe ypebaje) 3a koje ce cmaTpa fa Mopajy OuTu y3ere y 003Mp NPUIMKOM
IIPOjeKTOBaba KOPUCHNIKOT NHTepdejca, kako 61 ce Ha oAroBapajyhu HauMH OfrOBOPUIO
Ha 3aXTjeBe KOPJICHNUKA, CMambI/Ia KpUBa yuewa 1 nosehana merosa epukacHOCT. YoueHa
Cy TpM OCHOBHA V3pOKa TIOCTOjamha CIeNUPUUHOCTM KOPUCHMYKUX MHTepdejca
PasIMUNTUX TUNOBA COPTBEPCKMX CUCTeMa: UMeH3Uje eKpaHcke (GopMe PpasIuIuTi
pacriopey; KOMIIOHEHTM KOPMCHMYKOT MHTepdejca, pasaMIMTM HauuMHM Kopulrhema
yr1asHux ypebaja (muur, TacraTypa, eKpaH OCjeT/bMB Ha NOAUP) M Pa3/IMUNTH HA4MH

Kopuinhema KOMIOHEHTY KOPUCHIYKOT MHTepdejca.

1. JumeHnsuje expancke ¢opme M pacrnopes, KOMHOHEHTH KOPUCHUYKOT

nHTepdejca

[IpojekTaHTH KOPUCHMYKOI HHTepdejca DECKTON alUmMKalyja TeXe ToMe Ja
obe3bujesie ma ce KOPUCHMYKM MHTepdejc IpuKasyje Ha MAEHTMYaH HAUYMH Ha CBUM
pauyHapuMa Ha KOjuMa je aIUIMKallMja MHCTampaHa. Kao mocmeauna Tora, nurepdejc ce
Hajyerthe MpojekTyje Tako fla BeMUMHA eKpaHCKUX (opMM He TIpeBasWIasy CTAaHAApAHY
BE/IMYMHY €KpaHa, Tj. CTaHJapAHy pe3oylyjy, IIa je JocTa Jyro BpeMeHa OBa Be/IN4MHa
n3Hocnna MakcumanHo 800 x 600 mmkcerma. Ilopen Tora, mpakca Kof IIPOjeKTOBamba
KOPYICHIYKOT MHTep(ejca 3a TEeCKTON aIUIMKalyje je fa ce cBe Ipagyuke KOMIIOHEHTe
pacriopefie y OKBUPY eKpaHCke ¢opMe Ha Taj HauMH fa OyAy BUUbMBE M JIOCTYIIHE
KOPUCHUKY Oe3 moTpebe 3a KopuinrhemeM BEepPTUMKATHUX WIM XOPM3OHTATHUX KIIM3ada
(scroll bar). HacynipoT oBaKBOM HauVHY [IPOjeKTOBaIba, KOJ, KOPYICHIYKOT MHTepdejca BeO

aIUIMKallMja OBAaKBa IIpaKca Huje yobudajena. Hanme, nojaBom VHTepHeTa, Be6 cTpaHuIe
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Cy HOMMHAHTHO OMjle Ipe3eHTAIIOHO OpPUjeHTHCaHe, Tj. CafipskKajie Cy CTATUYKM CafipKaj
KOj!l Ce Ha 3aXTjeB KOPMCHMKA ITPMKA3MBAO y OKBUPY Beb mpeTpaxkuBada. Cafipskaj OBUX
CTpaHMI]A BEIMKNUM J[UjeJIOM UMHMO je TeKCT, 4hja je AYKMHAa OOMYHO IIpeBasmIasniIa
BUCHHY BUJUBMBOT [Jje/la CTpaHMIle, Ia Ce IIOfipasyMujeBajia YIOTpe6a BePTUKATHUX
Kwm3ava. Ha Taj HauMH je cTBOpeHa HaBMKA KO KOPUCHMKA KOjU NIPUCTYIIAjy Beb cafpiKajy,
Ia ce MPIWINKOM IPOjeKTOBamba KOPMCHNYKOT MHTepdejca Beb alymKalyja Ipernopydyje
OCTamame Ha OBe CTedeHe HaBMKe KOPUCHMKA, Tj. JOMyLITa ce pacnopehnBame rpadpuaxmx
KOMITOHEHTH TI0 BepTuKamu 6e3 0631pa Ha Be/IMIMHY BU/BMBOT JiMje/ia Beb MpeTpakMBaya.
[IITo ce Tiye MmMMpKHE IIpOjeKTOBAaHOT Beb MHTepdejca, Iperopydyje ce ja ce OHa OTrpaHIyIM
Ha oppeheHy craHpapmHy AMMeEH3Njy, YMjecTo Ha ce JONYIITa Ja ce eKpaHcka ¢opma
pacrpocTupe of jefHe O Opyre MBMULE IPETPaKMBada 10 XOpu3oHTamu. Pasnor tome je
OIleT cTedeHa HaBMKa KOPMCHUKA KOjy CY HABUK/IN Ha mipeoBsalyyjyhu TekcTyamnu canpixaj.
Haume, oBa mpakca je mpeyseTa U3 IITaMIApCTBa, KOje je CBOjy HOOPY Ipakcy Ipajuio
BjeKOBMMa, a KOja KOJI CJIaraiba U IIpelaMarbha TEKCTa MPeIHOCT aje OPraHu30Baly TEKCTA Y
BMILIE MAaIbMX KOJIOHA HACYIPOT jefHe INMPOKe KONoHe. YnMTaony je MHOro Texe ja ce
doxycupa Ha crepehu pep ykomiko je konmoHa npenmmpoka [Readability]. ITopen came
HaBJKe KOPJICHJIKA, BeJIMKO OTpaHNYere KoJ BeO KOPMCHIYKOT MHTepdejca je 3aBUCHOCT
IpUKasa CTpaHMIle Off KOHKPETHOT Beb MpeTpakKuBaya Kojer KOpUCTU KOpUCHUK. VicTu Beb
cafipKaj pasIMunTH BeO MpeTpakKuBauy MPpMUKa3yjy Ha pasAUIMTI HAUMH, A e TPOjeKTaHT
He MOXXe OCIOHMTM Ha alCOo/MyTHe AMMEH3Mje U PACIOpe]; KOMIIOHEHTU KOPUCHUYIKOT
uHTepdejca, Beh je mpakca a ce KOMIIOHEHTE IIPOjeKTYjy PeaTUBHO Y OJHOCY Ha OCTa/IN

cazipKaj.

Orpannueme y JUMeH3VjI eKpaHcKe GpopMe KOJ| KOPYCHIYKOT MHTepdejca JeCKTOI
aIUIMKalyja, Kao 1 Ipakca Jja ce cBe rpaduyke KOMIOHEHTE pacIopeie y OKBUPY eKpaHCKe
dopme Ha Taj HauMH ja OyAy BUI/BMBE M JIOCTYIIHE KOPUCHMKY Oe3 moTpebe 3a

KOPI/IIHheH)eM BEPTUKATHUX WIN XOPU3OHTAJIHUX KIM3ada, 3a IOCbEAUIY MMa YeECTO
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Kopuinheme rmaHena y o6/mky kapruna (tabbed panes) ogrocHo Kopuiihemwe Parallel Panels
IaTepHa, Kao ¥ Ipuctyn ofipehennM QyHKIMOHATHOCTMA KopuIllthemweM Aujanora, To ce

MHOTO pebe Kopuctu y Be6 armmkalujama.

IIITo ce TMye MOOMTHNX aIUIMKallMja, MOKe ce pehn fia ¢y, y KOHTEKCTY OTpaHnderha
Be/IMUMHE eKpaHCcKe ¢dopMe, MHOTO C/INYHUje MECKTOIN aIvmMKalujama. Hamme, cama
Be/IYMHA MOOWIHOT ypehaja oxpebyje u Bemmunny expanckux popmn. [lumensuja ypebhaja
yrude u Ha pacnopebhyBame rpapyuknx KOMIIOHEeHTH, ma ce HIp. Master/Detail marepn
00MYHO peanMsyje Kpo3 BuUllle eKpaHCKUX ¢opmu wm y kombuHanuju ca Parallel Panels

MTAaTEPHOM.

2. Kopumhemwe ymasHux ypebaja (mmm, Tacrarypa, ekpaH ocCjeT/bUB Ha

IOAVIp)

YcrabeHa Tmpakca TIPWINKOM PasBoja KOPUCHMYKOT uHTepdejca mecKTom
aIUIMKaluja je oMoryhaBame Ipeuniia 3a TMO3UB 4YecTo KopuitheHux ¢yHKIMOHATHOCTU
KOMOMHAIIMjOM Pas/IMIUTUX TacTepa Ha TacTaTypu. Ako ce roBopu o CRUD omepaiujama,
KOPVICHUIY CYy CTEK/IMI HAaBUKY Jla OIEepalyijy dyBaimba JI3MjeHa II031Bajy KOMOMHALMjOM
tactepa CTRL u S, onepanujy kpenpama kombuHaumjom CTRL u N, nperpaxkuBamwa CTRL
n F, omepanujy Opucamwa nputuckoMm Ha Tactep DELETE. Takobe, KOpUCHUKY ce
omoryhaBa 1 la IpMUCTyTIa cTaBKaMa ITABHOT MeHMja alUIMKallyije Ha ¢Imyad HaumH. Tacrep
TabyaTop ce OOMYHO KOPUCTU 3a IpebaluBame Pokyca ca jegHe Ha APYTy KOMIOHEHTY
yHyTap eKpaHcke ¢opme. [71aBHM pasjior 3a IpaB/belbe IIPEUNIia je CMambeme MoTpebe 3a
xopuithemwem muiia, Beh ce omoryhaBa KOpJCHUKY Jja, YKOIMKO BpILIM YHOC IIOJATaKa
IPeKO TacTaType, 4MTAaB IIpOIleC 3aBpuUM KopuinhemeM TacTaType. Jako je y Beb
aImMKalyjaMa Moryhe mMIeMeHTHpaTy Kopuiheme Ipednlia, BUX0BO Kopultheme ce He
Ipernopydyje, Ipyje cBera U3 pasjora MITO KOPUCHMUIIM HUCY HAaBUKHYTH Jla UX KOPUCTE.

Hanme, yoOuvajeHO mNOHaIIame IIPETXOJHO HABEEHMX IIpeduiia ce OJHOCK Ha Beb
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IpeTpaXUBad, a He Ha KOHKpeTHY Beb ammmkamnyjy. [Ipumjep 3a To je kombuHaIuja Tactepa
CTRL n N xoja, 6e3 063ypa Ha TO IITO je BeO aIIMKallMja aKTMBHA Y IIpeTpakyBady, IO
IpaBIUTy OTBapa HOBM IIPO30OP MpeTpakuBava. YIPaBO U3 pasjiora UITO MMIIEMEHTalNja
mpedniia y Be6 aImMKaumju 3axTyjeBa pemeduHMcarbe 1 IIPeKpyBame IIOHAIIAmba Bed
IIpeTpa)KuBava, TO IPEACTaB/ba BeOMa 3axTjeBaH 3ajlaTaK, HApOYMTO KaJa ce Ha CBe
IIOMEHYTO [I0fla YMIbeHMIa Jjla Cy OB€ OIlepalyje J[UPEKTHO 3aBUCHE Off CaMoT
IpeTpakMBada KOju ce KOPUCTH, T1a HUje M3BjecHO fAa jm he MMIUIeMeHTMpaHe Ipedniie
byHKIMOHMCATH Y HOBMjUM BepsujaMa MCTOT, WINM Y PYTUM IpeTpa’kuBaunuMa Kojyu Cy Ha
pacrosaraiby KOpUCHMKY. AKO ce IIOCMaTpajy MOOWIHe alymMKanuje, 003MpoM fia faHac
poMuHNpajy ypebaju koju kopucre ekpaHe ocjeT/p¥Be Ha JOAMp, IIa ce TacTarypa y
K/IACUYHOM OOJIVKY IIPaKTIYHO ¥ He KOPUCTH, IOMEHYTe IIpednlie HICY IIpaKca IPUINKOM

IIPOjeKTOBamba KOPUCHUYKOT NHTep(dejca MOOWITHUX aIIMKaImja.

Cym4HO IpeuniiamMa, Koji KOpMCHIYKOT HTepdejca meckTon ammkanuja Moryhe je
VIMIUIEMEHTHPATH PasmuyyuTo IoHamamwe 3a Tactepe ENTER u BACKSPACE. Mebytum, y
KOHTEKCTY PasBoja KOPUMCHMYKOT MHTepdejca Beb ammmKaliyja, oBa /iBa TacTepa cy Takobe
BeoMma crenyuduyuna. Hanme, tactep ENTER ce y Be6 ammkalujama IIO[pa3yMujeBaHO
KOPNCTH 32 C/lambe 3axTjeBa BeO cepBepy. OBO MoHalIame je 7o mojaBe AJAX TexHosoruje
6110 IPUXBAT/BUBO, jep €y GopMe IpojeKTOBaHe TaKO Jja LIa/by TauHOo oxpeheHnu saxrjen
cepBepy ¥/, a/lu JaHallbe Beb aIlnIKanyje, Koje ca jefiHe eKkpaHcKe GopMe MOTY II03MBaTH
pasmrunTe PYHKIMOHATHOCTH cepBepa, JoBoje y murame ynorpeby ENTER Tactepa, jep
KOPUCHMK He 3Ha Koja he opm mocrojehmx ¢yximmonamnoctn 6utm mosBana. Tactep
BACKSPACE je, cmmaHO mpob6rieMy ca IpednijaMa, y Be6 aImMKalyjaMa MofIpa3yMIjeBaHo
BesaH 3a fyrme BACK Be6 mpeTpakuBadya, Koje Bpaha KOpUCHMKA Ha MPETXOLHO YUUTAHY

crpanuny. Kako je kopuinhemwe oBOI TacTepa IMPEKTHO 3aBUCHO Of BeO IIpeTpakyBaya,

7 OBakBO moHamame je 6wio moryhe mpomumjenmtu KopumhemweM Java script jesuka, amm je

nofipasymujeBaHo Be6 ¢popMa 611a MpojeKToBaHa 3a M3BPILIEHe je[HOT, YHalpen ofpeheHor sagaTka.
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Ipemnopyka je fa ce usbjeraBa mweropo Kopuinheme y BeO ammmkanujama (ocuM 3a

eJIMTOBaIbe TeKCTa YHyTap ofipehene rpaduike KOMIIOHeHTe).

[Topen momenyTHX pasimmka y kopuirhemy ynasaux ypebaja, mpuje csera Tacrarype,
noTpeOHO je IIOMEHYTH U pas3/uKe Koje mocToje y Kopuithewy muira. [lecHu TacTep Mmiia
ce Y HeCKTOII aIUIMKAalijaMa KOPUCTH 3a IIPMKa3 JONATHUX (PYHKIMOHATHOCTH Koje ce He
KOPJCTe 4YeCTO, IIa AMPeKTHO BUI/bUBE KOPUCHUKY Ha eKpaHcKoj ¢opmu. Kopuiheme
JIeCHOT TacTepa je yoOydajeHO KOoj [eCKTOIl aIUIMKalluja, ay ce M IOopej TOora INTO ra je
Moryhe MMIUIeMeHTUpaTH U y Be6 ¥ MOOWIHMM aIVIMKallMjaMa, ¥ Pas3Bojy OBUX THUIIOBA
copTBEPCKUX CHUCTEMA Ce BeOMa pUjeTKo Mojassbyje. Hamme, kopuirhemeM fecHor Tactepa
MHIIa y Be ammmKanmjama ce fofatHe GpyHKIMOHATHOCTY Takobhe IMpuKasyjy, amm o6MIHO
HIICY Be3aHe 3a caMy Beb aIlIMKaIjy Koja ce KopucTi, Beh Ha BeO IpeTpakuBad y KoMe ce
alymKalnyja npukasyje. Heku oxBupm 3a pasBoj Be® ammkamyja cagpxe OuOmiorexe
rpaguUKNX KOMITOHeHTH, HIp. PrimeFaces [PrimeFaces] O6mbmmoTeka koja Bakm 3a
Hajionynapuujy JSF 2.0 [JSF] 6ubmmorexy koMmmonenTu, omoryhasa kopuiheme fecHOr
TacTepa MUIIA 33 TPMUKA3 JIOFATHUX (PYHKIMOHATHOCTM M Yy Bel ammmkaiujama. Mmak,
Kopuitheme fleCHOT TacTepa MMINA 3a NPUKA3 NOAATHUX (YHKIMOHATHOCTM U Y Beb
aIUIMKaljyjaMa ce He Iperopydyje, Mpuje cBera 300I CTEUYEHMX HaBMKA KOPUCHMKA.
M3yserak Mory O6utm BeO ammKalyje Koje Cy IIpojeKTOBaHe Kao 3aMjeHa IocTojehyx
JECKTOII aIl/IMKal)ja Ha KOje Cy KOPMCHMUM HaBUKHYTM, a KOje Cy KOPUCTU/IE IIOMEHyTe
dbyaxumonamHoctu. IllTo ce Tuye xKopuuihema nmMjeBOr TacTepa Muina, Takohe ce Moxke
TOBOPUTH O Pas/IM4INTOj MHTeprpeTanyju. HanMe, ko Beb arymkanuja jeflaH K/IMK JIjeBOT
TacTepa MUIIA ITOIpasyMujeBaHO Ce KOPUCTU 3a IO3UB OIlepauyje, JOK Ce y HeCKTOI

aIUIMKallyjaMa 3a II03YB OIlepalyje 4eCTO KOPYCTY NYIUIA K/IIMK JIMjeBUM TacCTEPOM MMUIIIA.

Beoma decra mpakca y J[eCKTON aIUIMKalujaMa je Kopuintheme Muina 3a

IpeBavdewe, ONHOCHO drag and drop. OBaj HauMH ce PUjeTKO KOPUCTH Y Beb
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aIUIMKalMjaMa, Mako Ta je KopuinhemeM caBpeMeHUX OKBUpA 3a pa3Boj BeO arvmmkanuja

MOI‘Yhe NMIDUIEMEHTUPATU.

Y nmorneny kopuithemwa ynasuux ypehaja u BUX0BOT yTuIjaja Ha pa3Boj pasmMInNTHX
TUIIOBA CO(PTBEPCKUX CHUCTeMa, 3HAYAJHO je PasMOTPUTH U eKpaHe OCjeT/buBe Ha JOIUP.
Expanu ocjeT/pMBM Ha JOZMP Ce IPEBACXOJHO KOPUCTe HAa MOOWIHMM ypebajuma, ma cy
aIUmMKalyje pasBujeHe 3a ose ypebaje y mormyHocTu moppehene muxoBoM Kopuurhewy y
MHTepaKkyju ca cucreMoM. MelhyTum, faHac ce eKkpaHm ocjeT/bMBU Ha AOAUP MHCTAINPAjy
M Ha JIeCKTON ¥ JIANITONl — IPeHOCHMM padyHapuma, Koju ce OOMYHO KOpUCTe 3a
U3BpIlIaBale M TIPUCTYNI JAeCKTON ¥ BeO ammKalujama. Jmak, um Topef IOCTOjama
npenopyka (guidelines) [TouchDesign] 3a pa3Boj meckrom u Be6 ammkaiuja 3a ypebaje
KOji II0CjeMlyjy eKpaH OCjeT/bMB Ha TOLUP, jOLI YBMjEK Ce He MOI'Y IIPUMMIjeTUTH 3HaYajHIjI
YTHIIajil Ha IIPOMjeHY yCTa/beHe IIpaKkce IIpOjeKTOBama KOPMCHUYKOr MHTep(dejca 3a oBe
TUIIOBe aIUIMKauuja. Vnak, y 6yayhHocTit ce MOTy O4eKMBaTI IIPOMjeHe I Y OBOM JJOMEHY,
Ia ce HeKu yTuljaju Ha 6ymyhu passoj Beh Mory Hac/yTUTH, a KOji Cy HaHAC JOMMHAHTHU ¥
u3pagy MOOWIHMX alymMKaluja. Tummyan npumjep je kopuitheme mosba 3a yHOC moJaTaka.
Haume, KOMIIOHeHTe 3a YHOC HYMEpPMYHMX MOfATaKa y MOOWIHMM aIUIMKallMjaMa ce, 3a
pPas/mMKy Of [HecKTOI ¥ Be0 almMKalyja KO KOjUX ce OdYeKyje YHOC ca TacraType,
omoryhaBajy omabup 6pojeBa (spinner xommonente). Takohe, HaBuTanMja Kpo3 enemeHTe
KOjU Cy IIPMKA3aHN Y JIMCTY Wi TabeslapHo, Koja ce y NecKTOIl 11 Be aIUIMKanyjaMa BpLin
KopuithemeM CTpennila Ha TacTaTypy, wim KopuithewmeMm KimMsada M ofabupa JjeBUM
TacTepOM MMIIIA, Y MOOWIHUM aIUIMKallMjaMa ce BPIIN MOKPeTOM IpcTa Koju mofcjeha Ha
mcTambe Kmbure (sliding xommoHeHTe). AyaT 3a ayroMaTusalpjy Ipolieca Kpeupama
KOPYICHIYKOT MHTep¢ejca 3a lecKToll 1 Beb arvmKanyje Tpeba fa ysme y 063up u omoryhmn

KOpI/ILHhCI—be 1 OBX KOMIIOHCHTMN.
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3. KoMmnoHeHTe KOpMCHIMYKOT MHTepdejca

Csaxy I cOpTBEPCKOT CHCTEMa, Y 3aBUCHOCTH Off offabpaHe MMIUIEMEHTAIIOHEe
TexHO/OTuje, oMmoryhaBa 1360p pas/MUNTUX KOMIIOHEHTM KOPMCHMYKOT MHTepdejca.
BpojHe rpaduyke KOMIIOHEHTe MOTY Ce KOPMCTUTH 3a Pa3BOj KOPUCHNYKOT MHTepdejca
6110 KOr Tuila cOPTBEPCKOT CHCTeMa, alil Cy HeKe of muX y Behoj wim Mamoj Mjepn
3aCTyIUbEHE Y PasBojy, OOMYHO y 3aBUCHOCTY OJi HaBMKa KOPUCHMKA JUIM TEXHOJIOLIKIX
orpaHMdema. Tumryan npumjep ¢y mmHuje ca amatuMa (toolbar KOMIIOHeHTe) M TMHUje 3a
IpuKa3 craryca (status bar KOMIIOHEHTe) KOje ce BeoMa 4YecTO KOpUCTe Y M3paju
KOPMCHMYKOT WHTepdejca JeCKTON aIIMKalMja, a M MOopef TOora IITO IIOCTOje Y
6ubmmoTexama rpaMYKNX KOMIIOHEHTH 32 Pa3BOj MOOWIHMX 1 BeO aIUIMKalnja, 3a pasBoj

OBJMX TUIIOBA aIUIMKALja Ce PUjEeTKO KOpucTe.

HensocraBHa KOMIIOHEHTe IPUIMKOM pa3Boja KOPMCHUYKOT MHTepdejca 61mo Kor
THma coprBepckor cucrema je Tabema. Mehyrum, HaumH Ha KOju ce 0OOMYHO KOPUCTH Y
pasIMuNTUM THUIIOBMMA COPTBEPCKMX CHUCTeMa ce pasnukyje. Hamme, kop meckrom
aIUmmKanuja Tabere ce KOpMCTe KaKO 3a IIPMKA3 IOJATaKa, TAKO M 33 YHOC U M3MjeHy
nofiataka. Y Be6 ¥ MOOWIHMM aIyIMKalyjaMa ce Tabene KOPUCTe TPeBAacXOHO 3a IMPUKa3
HoflaTaka, a MHOTO pebe 3a AMpekTan yHoc M M3MjeHy IoflaTaka, Mako came rpaduuxe
KOMIIOHeHTe 06y4yHO oMoryhaBajy u oBe omepanyje’®. MHoro venrha mpakca je fja ce 3a
YHOC 1 3MjeHy IoflaTaKa IIpojeKTyje 3ace6Ha ekpaHCKa ¢opMa ca 1mospyMa 3a yHoc (Form
IIaTepH) ¥ ollepalyjaMa, IIa ce HaKOH YHOCa JWIM JM3MjeHe IIOHOBO IIpuKasyje Tabenma ca

OKYPUPAHUM CafipyKajeM.

 Tummuan upumjep je Google Spreadsheets [GoogleSheets] Be6 armkanmja koja omoryhasa
Kopuinheme ocHOBHUX GyHKIMOHaMHOCTY Iporpama MS Excel [Excel].
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Kao mro je Beh momenyTo, 300r TEXHOJIOUIKNX OTpaHUYema ce Y BeO 1 MOOVWIHUM
aIIMKalMjaMa yroTpeba mmjasora 3a msppluaBame ofipeheHNX (yHKIMOHATHOCTM CBOAM
Ha HajMamy Mjepy, Beh ce Aujamosm mpeTeXXHO KOPUCTe 3a IPUKA3 MOpPyKa O CTATYCy
U3BPLIEHNX Ollepanyja KOpucHuKy. Ca gpyre crpaHe, y JECKTOII alUIMKaLMjaMa Ce I1jaiosn
4ecTO KOpMCTe KaKo 3a IIpMKa3 IIOpyKa, Tako ¥ 3a u3BplIaBame oppeheHnx

(YHKI[MOHATHOCTHL.

ITopen mOMEHYTHX KOMIIOHEHTH, 3aHMM/bUBO je OCBPHYTH Ce ¥ Ha KOMIIOHEHTe Koje
CITy>Ke 32 II03UB U3BpIIena (PYHKIMOHATHOCTU Kao IITO ¢y gyrmaz (button KOMIOHEHTa) 1
mmukoBu (hyperlink komiionenta). Hauwme, panuje ¢y ce TMHKOBY MCK/BYYINBO KOPUCTIIN Y
KOHTEKCTy Be( aIymMKaluja, I Cy KacHMje MOYeNMM Ja ce KOPUCTe ¥ Y MeCKTOI
amkanyjaMa. [lyrme je kopuinheHno n y geckromn u y Be6 ammkanujama. VM jegna u gpyra
KOMIIOHEHTa MOTY fla ce KOPUCTe 3a II03UB M3BpLIeba ofpelleHe (PyHKINOHATHOCTH, /Il
ce IpeIopydyje fja ce IMHKOBM KOPICTe 33 HaBUIAIMjy Kpo3 cucTeM (IIpeasak ca jefiHe Ha
IPYTY eKpaHCKy GopMy win Beb CTpaHUILy), oK 6u myrme Tpebano aa 6yae kopuiheHo 3a

MO3MB CUCTEMCKUX OTlepaljnja.
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6. [lIa6/10HM KOPUCHUYKOT HHTep@ejca

Y IOpeTxoZHOM IIOITIaB/by HANpaB/beH je IIperief, OCHOBHMX IIPMHI[UIIA
IPOjeKTOBamba KOPMCHNIKOT MHTepdejca, KOHIIETaTa KOjyu ce KOPUCTE Y MPOjeKTOBAmbY Kao
U TIpeTiopyKa U fobpe Ipakce, y BULy NaTepHa KOPUCHUYKOT MHTepdejca, Kojux ce Tpeba
IpUAP>KaBaTH NPWIMKOM IIPOjeKTOBamba KOPUCHWYKOI MHTepdejca He3aBMCHO Off THIIA
coprBepckor cucrema. Takobe, HampaB/beH je mnperen CrenyM(pIIHOCTY PpasIUIUTIX
TUIIOBAa COPTBEPCKIUX CHCTeMa Y KOHTEKCTY IIPOjeKTOBamba KOPMCHIYKOT MHTep(ejca. Cpe
youeHe KapaKTepuCTuKe Tpeba yseTH y 003Mp NIPWIMKOM IIPOjeKTOBamba KOPMCHUYKOT
uHTepdejca, Kako 6K ce Ha oAroBapajyhm HauMH OATOBOPWIO HA 3axXTjeBe KOPUCHMKA,
CMamIIa KpUBa yyema 1 nosehana merosa edpukacnocT. MehyTum, BaskHO je IpUMMjeTUTH
fa Kopuirheme OCHOBHMX IPMHIMIIA 3a IIPOjeKTOBame KOPVMCHWYKOT MHTepdejca U
IIaTepHa KOPUCHMYKOI HUHTepdejca He ocurypaBa ayTOMAaTCKM CaIJlaCHOCT [OOMjeHOT
KOPUICHMYKOI UuHTepdejca ca IOCTaB/beHMM COQTBEPCKMM 3axTjeBuMa. AjaT 3a
ayTOMATU3aIUjy TIpolleca Kpeupama KOPUCHUYKOT MHTepdejca Tpeba ma oOesbujequ
IUPEKTHO IIpec/InKaBame feduHICcaHe yIasHe crielnduKaluje, 3aCHoOBaHe Ha CTydajeBUMa
Kopuithemwa Koju IpefCcTaB/bajy 3axTjeBe KOPUCHMKA, ca jegHe cTpaHe ¥ Oynyher
KOPVICHIYKOT VHTep(ejca ca Apyre cTpaHe, KOju MOpa YBaXXUTU OCHOBHE IPMHIIMIIE
IIPOjeKTOBaba YK/by4yjyhm 1 IaTepHe KOPMCHUYKOT MHTep(ejca, Kao M crenudpuaHoCTH
offlabpaHe TEeXHOJIOTYje, ONHOCHO THUIIA CO(TBEpCKOT cyucTeMa. 3aTo MOJENIOM 3a
cnenuuKanyjy copTBepcKMX 3axTjeBa, KOjU IpefiCTaB/ba yIa3 y IIPolleC TeHepucama

KOPUCHMYKOT MHTepdejca, Tpeba omoryhmutm ycmocraBmbame GOpMaTHUX Besa ca

204



mp VMnmja Antosuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
JoKTopcku pag 3aCHOBAHO Ha C/IyYajeBuMa Kopuinhemwa

KOopucHIMYKMM MHTepdejcom. Kako ce 3a jean copTBepcKu 3axTjeB KOPMCHIYKM MHTedpejc
MO)Ke peaM3oBaTM Ha BHUIIe HAuMHA, INIpM ToMe 3afpkaBajyhm cmenubuumpane
(YHKIMOHATHOCTH, Y HACTaBKy he 6uTtu pasmoTpeHe Bese Koje mocToje usMmeby crydajeBa
Kopuinthema ¥ efleMeHaTa KOPMCHWYKOT MHTepdejca, ca mmwbeM fga ce jgobe o ckyma
ma6/I0Ha KOPYICHNYKOT MHTepdejca Koju ce ayTOMAaTCKVM MOTY IIOBasaTH ca ofpeheHum
KOpPUCHMYKNMM 3axTjeBoM™. OBe Bese he Outm ¢opmammsoBane y Mofeny 3a
crenndukanyjy, ma he Tume 6MTHM OMOTy4eHO Jia ce jeTHOCTAaBHOM ¥ GP30M IPOMjeHOM
mab7oHa y MOJie/Tly M3TeHepullle IOTHYHO Jpyradumju KOPUCHWYKM UHTepdejc Koju
3ajjopo/baBa crennduuypane ¢gynkunonanmHocTn. CBu peduHycaHnM WAOGIOHM MOPajy
YBOKWUTH IIPUHIINIIE, IPEIOPyKe U youeHe CIelM(pIIHOCTY ¥ IPOjeKTOBabY KOPYCHIUYKOT
nHTep(dejca Koje Cy omucaHe y IpeTXOAHOM IOIIaBsby. leduHmcann mabm1onn npuje ceera
Tpeba fla o6yxBaTe OICeT KOjU je leMHNMCAH OBUM WMCTPAXKUBAMKBEM, & TO je KOPUCHUIKN
nHTepdejc MOCTOBHNX alymMKanuja koju 06esbjehyje usspueme CRUD onepalyja, a Koje je

MOI‘Yhe Hp]/[M]/[jeHI/ITI/[ 3d pa3/INInNTE TUIIOBE CO(bTBepCKI/IX CUCTEMA.

Enementn 3 Mmopena cuy4ajeBa kopuiihema 3Ha4ajHM 32 IPOjeKTOBabe

KOPUCHUYKOT NHTepdejca

PasmaTpajyhu mpobnem mpojekToBamba KOPMCHUYKOT MHTepdejca, YOUeHU Cy
pas/muuTi M3BOpM 3aBUCHOCTH usMeby cmemmbukanmje crydajeBa kopuihema u
KOpYICHIYKOT MHTep(ejca koju ce mpojekryje [Antovicl0] [Antovicl2]. Kako je Bumre myra

JICTAKHYTa NOTpeba 3a KOH3MCTEeHTHOIIhy cy4yajeBa Kopuilhemwa ca MOJENIOM IOJATAKa,

> Tlorpeba 3a peduHMCcameM mabIOHa KOPUCHUYKOT MHTepdeEjca, Ka0 M OCHOBHM NPUHLMIA 3a
BMXOBO MPOjeKTOBame U3I0KEHN Cy Y OKBUPY Mor Marucrapckor paga [Antovicl0], amu he 36or 3Havaja u
yTHIjaja KOjU MMajy Ha pe3ynTaTe MCTpaXuBama Koje MpefcTaB/baM y JJOKTOpCKoj AucepTaluju Ha HEKOIMKO
MHjecTa y OBOM IIOIVIaB/by OMTM IOHOBO IIpMKa3aHW, y3 CBe M3MjeHe M [ONyHe Koje cy y MebhyBpemeHny

HacTaje.

205



mp VMnmja Antosuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
JoKTopcku pag 3aCHOBAHO Ha C/Ty4ajeBuMa Kopuinhema

Ba)KaH YTMI[Aj HA IIPOjeKTOBaHY KOPUCHMYKM MHTepdejc uMahe u pasmunTe KOMIIOHEHTe
MoOfieTla TOflaTaKa. 3alpaBo, CBAaKM C/TydYaj Kopuinhemwa OfHOCK ce Ha jeflaH WIM BUIIe
eHTUTeTa M3 MOJIe/Ia TTofjaTaka. Y HacTaBKy he 6uTu mpukasaHe Bese Koje Cy youeHe usMehy
elleMeHaTa crelduKkalyje crydajeBa kopuirherma 1 eleMeHaTa KOPYCHIYKOT MHTepdejca
IIPOjeKTOBAaHOT Ha OCHOBY oppebhene cnenudukammje. Takobe, 6uhe mpuxasane u Bese
usmeby enemeHara Mojena moparaka (eHTHTEeTH, aTpMOYTH ¥ Bese) ca IIPOjeKTOBAHNM

KOPUCHUYKNM MHTepPejcoM.

Y smuteparypu ce decto Moxke Hahm mpermopyka ja mHpopMmanuje BesaHe 3a
KOpUCHWYKM MHTepdejc Tpeba M30CTaBUTH U3 crielduKaiyje caydajeBa kopuithema. Kao
jemHy o Hajuemhux rpeinaka y crmenu@ukanuju coydajeBa Kopuirhema ayTopu yIpaBo
HaBOJle IIOCTOjambe JleTa/ba Be3aHNUX 3a KopyucHUYKY nHTepdejc. OBa mpenopyka gonasy u3
OIIpaBIAHOI CTpaxa Jia JleTa/byl Be3aHM 3a KOPUCHMYKM MHTepdejc Mory oppyhu naxmy
3a)IHTE€PECOBAHUX CTPaHa MPIIMKOM crenyduuypama coPTBEPCKIX 3axTjeBa ca CyIITIHE

mpo6sieMa KOji ce aHa/IM3Mpa.

Meby nadopmannjama BesaHNM 3a KOPUCHINYKY MHTep(dejc yHyTap crienydukaiyje
clyJajeBa Kopuiihema dYecTo ce HaBojie Ipaduuke KOMIIOHeHTe Koje Tpeba ma Oymy
IpUKasaHe NPWIMKOM M3BpIlaBama CIydaja Kopuinthema. To ce ogHOCKM Ha mIposope, Tj.
dopme, TekcTyanmHa mo/ba, Tabene, mafgajyhe mucre, MeHuje, AyTMaj, Jakae BpcCTe
KOMIIOHeHTH Koje he 6wty xopuiunheHe, 3aTiM pacropes; caMiX KOMIIOHEHTH Ha €KpaHy,
Ka0 I J[AMHAMMUYKAa CBOjCTBA KOPUCHMYKOr uHTepdejca. Illto ce Bume oBaKBUX
nHpOpManyja YK/bY4M y cremudukanujy caydajesa kopuithema, To crenudukanuja
IpecTaje fa MMa QYHKIVjy Be3aHy 3a IPUKYIUbame ¥ aHAIM3Y 3aXTjeBa M IIOCTaje jeflaH

06K KopucHn4kor ynyrcrsa [Cockburn00].

Mudopmainje BesaHe 3a KOPUCHUYKN MHTepdejc HUCY of] 3HAYaja Kajja ce OINCYje

Iounb " Hanepa KOpHUCHHKa, AOK CY UMb U Hanepa KOpUCHMKaA O] CYIITMHCKE BaXXHOCTU 3a
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cny4ajese Kopuimhemwa. Mebytum, cama unmennia fa ce nHpopmalyje 0 KOPMCHNYKOM
uHTepdecjy TaKo 4eCTo jaB/bajy yHYTap crenuduxanmje cydajeBa Kopuiihema, cBjefoun o
HY>)KHOCTM YCIOCTaB/babha jaCHUMX penanuja usMeby IIpojekToBamba KOPMCHUYKOT
uHTepdejca M MHTepaKiyje KOPMCHMKA U CUCTeMa OIMCaHe C/Iy4ajeBuMa Kopuirhema

[Sinnig05].

Anaymsupajyhn  cenudukanuje crydajeBa Kopuinhema, Kao 1M KOPMCHUYKI
nHTepdejc Koju je IpojeKToBaH 3a oBe cremydukalyje, youeHe cy ofpeheHe Bese xoje ce

nsmeby Bux Mory ycrocraButu [Antovicl0].

IIpBa Besa Koja ce MOXKe YOUUTH OFHOCH Ce Ha pefocjef, M3BpIlema Kopaka y
OCHOBHOM CIleHapujy caydaja Kopuiihewa, M TO OHMX KOpaKa Koje M3BpIIaBa akTop.
Hanwme, xopucanukn nnrepdejc 6u pebaso ga omoryhu nnrepaxiyjy nsmely xopucanxka
M CUCTeMa, M TO Ha HauMH ONIMCcaH crhenubunkanmjom caydajeBa kopuithema. Kama ce To
y3Me y 003up, IpUpPOJHO je ma he pacnopes KOMIIOHEHT) Ha KOPMCHUYKOM MHTepdejcy
OMTH IpOjeKTOBAaH Ha Taj HAYMH Jla KOPUCHMKY OMOIyhy JIOTMYKM CMjel M3BpIIera
ollepanyja Koji OArOBapa >Ke/beHOM OINMCY JICKa3aHOM Kpo3 crenudukanujy caydaja

Kopunrhema.

Ipyra Besa wusmeby enemeHaTa KOpPUCHMYKOT MHTepdejca ¥ crenyduxanyuje
cTyJajeBa Kopuiithema OHOCK ce Ha caM TUI aKIjyje y KOpaKy OCHOBHOT ClieHapMja Koju
U3BpIIaBa AKTOP. Y INPETXOJHOM TEKCTY YTBPDEHU Cy pasjIMuuMTH TUIIOBM aKIMja Koje
U3BpIIaBa aKTOp Kao ¥ akKIMja Koje M3BpIIaBa CUCTeM. AKIMje akTopa ce OffHoce Ha
IpUIIpeMy yIa3sHUX HofaTaka (Ifje Cy youeHa /iBa THIIA aKIVja: YHOC 1 0fjabup), Kao ¥ Ha

C/Iambe 3aXTjeBa I IofjaTaka cyucreMy (Tpehy TUII akumje akTopa).

Y opHOCY Ha THII aKllije Y KOpaKy ClieHapyja, MOyKe ce HaIlpaBUTHU Pa3jIMKa y TUILY

KOMIIOHeHTH Koje he 6uty xopuurhene Ha KOpucHUYKOM uHTepdejcy. Y HapenHoj Tabemm
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6uhe mpukasaHe Heke Moryhe rpaduyuke KOMIIOHEHTe KOje Of[ITOBApajy pasIMdUTUM

TUIIOBMMA aKI[/ja aKTopa.

Tab6ena 5: I'padmyke KOMIIOHEHTe KOje OATOBapajy pasmMIMTIM TUIIOBUIMA aKIMja CIleHapyja

Tun akuuje

YHoc

Bpcra rpadmukux KOMnoOHEeHTH

TEKCTYA/IHO I10/b€

I10/b€ 3a Y€KV pabE

I10/b€ 33 YHOC faTyMa

Tabena

ITpatehe koMnoHenTe ‘

nabena, tool-tip...

Opma6up

nazajyha micra

Tabena

pagno Jyrman

ncTa

cTabno

naberna, tool-tip...

Cname 3axTjeBa I

mojgaTakKa CuCremy

JyrMe

MEHMU MM CTaBKa MeHUja

norabaj neduHuCaH Hafy HEKOM KOMIIOHEHTOM

porabaju un

ocnymkusadn gorahaja

Tum akiuje ogabup crienuduyaH je u MO JOTATHOj CEMAHTUIN KOja Ce OTHOCK Ha

HoflaTKe Koju ce Mopajy Hahm, Tj. koju he OuTH yunTaHM Ha KOPMCHMYKOM MHTepdejcy

IpWINKOM M3BplIema CTydaja Kopuiithema. Hamme, ako ce oBakBa akiuja peanusyje

xopuirhemweM nanajyhe mucre, Hajuenthe he oBa ymicra 6MTH HalymeHa NOJAIIMA KOjI ce

YYNTaBajy Ipyje HEro WITO AKTOp IIOYHE M3BplIehe KOpaKa KOju Cafp>Xyu OBY akuUujy,

00MYHO IPWINKOM OTBapama IIpO30pa HAMMjEeHEHOI 3a peaM3alijy TOr CIydaja

Kopuurhema.

Axupje akTOpa Koje ce offHOCe Ha IIpUIIpeMy yIa3HUX IofiaTaka (yHOC u omabup),

mopen I‘pa(i)l/[‘{KI/IX KOMITIOHEHTHN KOje he ITpUXBATaTN yjla3HE IIONATKE, HOI[pEl?;YMI/Ij(?B& n
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rpaguuke KOMIIOHEHTe Koje he KOPUCHMKY ONMCAaTy 3Hadyeme CBake KOMIIOHEHTe.
Hajyemrhe ce 3a oBy HamjeHy KopucTe T3B. /abese, a y3 HBUX MOTY ce KOPUCTUTHU M HEKe

Ipyre KOMIIOHeHTe (Kao HIIp. 0ol tip KOMIIOHEeHTa).

Tum axiuje came 3axTjeBa ¥ IToflaTaka CUCTEMY IOpej; KOMIOHeHTe kKojoM he ce
oMoryhmtm wmsBpuieme, mofpasymmjeBa u Jedunucame porabaja Ham opabpaHoM
KOMIIOHEHTOM, yC/Iijell Kojer akiyja Tpeba fa ce n3Bpliy. Tako HIIp. aKo ce 3a pea/nsanujy
OBe aKIyje KOpUCTU yIMe, HaJ JyrMeToM Mopa 6utu meduHmcad oarosapajyhm pmorabaj
(KUK MUIIeM, TYTUTH KK, IPUTHCAK ofipeheHoT TacTepa Ha TacTaTypu U CJ1.), ¥ 3a forabaj
Tpeba WMMIUIEMEHTMpATU TO3UB TpaKeHe (QYHKIMOHATHOCTM cucTeMa (Hajuenrhe
u3Bplewe ofipehene cucreMcke onepanyje). Hatmuc na ayrmety tpeba fia ofiroBapa, Tj. ia

Ba JIOTU I uj i XTUjEeB ncreMa.
onpaskaBa JIOTMKY ollepaliyje Koja ce 3a eBa oJ] cucreMa

[Ito ce Tmdye axkuMja CUCTeMa, OF TPU TUIA AKIMja KOje U3SBPUIABA CUCTEM
(Baympanuja ImojaTaka, M3BpIIele ollepalije Koja Mijera VHYTpallllbe CTambe CHCTeMa,
IpUKasyuBambe pe3ylTaTa U3BpIIEIba oOllepallije akKToOpPy), aKluja THUIIA IPUKa3yBaibe
pesylraTa M3BplUE€Iba OIlepanyuje aKTopy, 1Ma [JMPEKTHE Be3e Ca KOPUCHUYKUM
uHTepdejcoM ammmKanyuje. Y 3aBUCHOCTM Off BPCTe CUCTeMCKe OIlepaliuje O UMjuM ce
pesylITaTuMa WU3BpIlea W3BjelliTaBa akTop, 3aBucuhe M TIpMKas M3BjellTaja aKTOPY.
Hamnme, ako ce ysmy y 063up CRUD onepanyje, Retreave (read) omepanuja he, ako je
YCIjelIHO M3BPLIEHa, IIOApPasyMUjeBaTi IIOIyIbaBalbe KOMIIOHEHTM Ha KOPMCHUYKOM
nHTepdejcy armKanyje moganyMa Koji €y pesy/TaT u3BplieHe ollepanyje. AKO onepaiyja
HYje M3BpLIEHA YCIjellIHO, KOPMCHUK Tpeba gma Oyzme oOaBMjellITeH O Ipeliy Koja je
HACTYIMIa, M pas3osuMa 360T KOjuX je Jio rpelike fouuto. OBo obasjelTeme ce Hajuerthe
IpuKasyje KopuinhemweM T3B. Amjazora 3a mopyke (message dialog), mujamora Koju cy
oceOHO HAIIpaB/beH!M 3a OBY HaMjeHy ¥ OOMYHO Cy IOpefl TeKCTyajlHe ITOpYKe M OIica
npaheHn BU3yelTHUM U ayfUTUBHUM CUTHaAMMa KOjM YKasyjy Ha BPCTy IOpyKe (TpellKa,

nHpopManyja, murame UTH.). OBaKBU IMjAJIO3N KOPMCTe ce M KOJ OCTaIMX TUIIOBA
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onepaumja (Create, Update, Delete), m TO Tako IUTO KOPUCHMKA oOOaBjeliTaBajy U o

YCI[jeIIHOM U O HEYCITjeIITHOM U3BPIIEhY OIepalje.

Besa enemenara u3 crmenudukanuje crydajeBa Kopuinhewma ca eneMeHTHMA

KOPUCHMYKOT MHTepdejca rpadpudKy je MpUKasaHa Ha [UjarpaMy Koju C/Iujen.

UseCase -Used by -Uses Actor
1 *
R
-Contains
Main scenario
k -Belongs to
Scenario
K —
Alternative scenario
-Contains
L -Child of X -Belongs to
0..
Entity 1 1 |ScenarioStep -Uses -Used by Action
-Parent of
-Related to -Relates to 1 1
——
1 -Contains
& -Belongs to
Attribute
UserAction SystemAction
— -Requested from
-Requests 1
PrepareEntry RequestOperation Validate | |System0peration| |OperationRep0rt
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I 77777?
I I
I I
I I
I I
I I
I I
I I
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Entry Selection | Create Retrieve Update Delete i
I I
------------------ | |
i
: | :
i
TextField) A== _ ! —— -— S S —— —
: | }
: :
————————————————————————— )
_ : > ‘ i
R 777 TR | Button | | Menultem | !
| ! |
CheckBox K=----| | '
y | i ‘ i :
i’;ﬁ ,,,, i ComboBox | |RadioButton| | ListBox | MessageDialog K-----------=

Cmuka 105: Besa usmely enemenara cnenudukanuje cryyajeBa kopuirhema 1 KOpMCHIYKOT

uHTepdejca

Y tpehem mormaBmpy objalmeH je 3Hadaj Kopuinthema T3B. MMEHUIIA-T/IATON-

uMennia crpykrype (Noun-Verb-Noun) ogHOCHO cybjekaT-npenmkaT-o6jeKaT IpIINKOM
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crennuipama Kopaka y cleHapujy caydaja kopuiihema. IIpu ToMe mpBa mmeHuia
O3HayaBa aKTOpa WIM CUCTeM Kao CybjeKkaT y pedeHuuy (y 3aBUCHOCTM Of TOTa Jla /iU Ce
pamM O aKLUju KOjy M3BpIIaBa aKTOp WIM CHUCTeM), IJIaTO/ IpefcTaB/ba IIpeIMKaT y
pevYeHuIM 1 O3HAYaBa pajiby Tj. aKLMjy Koja ce M3BpIlaBa, JOK Jipyra MMeHMIa O3HaYaBa
ob6jekaT HaJ| KOjUM ce BpIUY pajitba a KOjU IIpeficTaB/ba eHTUTET VN aTpuOyT eHTUTeTa U3
Mofiesa mofataka. OBa Be3a ce MOKe YOUMTM Ha IIPeTXOJHOM JMjarpamy. Y HacTaBKy he
OuTy puKasaHe Bese usMeby enemenaTa Mopena nozjaTaka (eHTUTETH, aTPUOYTH U Bese) ca

IPOjeKTOBAaHMM KOPUCHIYKIM MHTePdejcoM.

Ananmusupajyhu Mozesnie mofjaTaka 3a Koje Cy Be3aHU CIy4ajeByu Kopuihema, Kao u
KOPMCHIYKM MHTepdejc Koju je TIpojeKTOBaH 3a OBe MOJiefie, youeHe cy ofjpeheHe Bese Koje
ce Mory ycrocraButi usMeby mux. IIprmkom mocMarpama Mojea ojataka, pasMaTpas
je yTHIIaj CBaKOT OJf OCHOBHMX e/IleMeHaTa MOJie/Ia IIofaTaKka (€HTUTeTH, IBIXOBY aTpuoyTn

u Bese n3Meby enTnTeTa) Ha OCOOMHE IIPOjEKTOBAHOT KOPUCHIYKOT MIHTep(ejca.

OcobuHe erneMeHaTa MOfie/la ITOJATaKa Y KOHTEKCTY IIPOjeKTOBamba KOPYMCHIYKOT
nHTepdejca He Tpeba IOCMATpaTU HE3aBUCHO Of clienmukaryje coydajepa Kopuinhema.
Haume, Mmopmen mopaTaka ce IpojeKkTyje ca IwbeM Ja ce o0e30Mjemu TpajHO UyBame
HoflaTaka, Ma mopefl MHpopManmja Koje cy of 3Hadaja 3a KOPMCHMKA CHCTeMa, MOTY 7
cajpke M fofaTHe MHQpopMalMje Koje €y YK/bydeHe Y Mojiel Kako 01 ce OCUTypasna
KOH3JMICTEHTHOCT IIOflaTaKa, WIN MCIIPAaTWiIe IPOMjeHe KOje Cy ce Haj IIoflalyMa Jecuiie.
Tako cBakyu eHTUTET y MOZIeNTy MOXKe Jia cafip>Kul MHQopMaije O I0C/befib0j HallpaB/beHOj
M3MjeH) HaJl TMM eHTHTeTOM, JJaTyMy Kpeupama eHtutera u c1. CBe nHpopmaluje Koje
Hucy obpabene y cnenmpukanmju cnydajeBa xopuinhema Tpeba ja Oymy cakpuBeHe Off
KOPMCHMKA, INTO je y CK/JaJy €a OCHOBHUM INPUHUIMIMMA IPOjeKTOBamka KOPUCHUYKOT
uHTepdejca, jep OCUM LITO He NPeNCTaB/bajy KOPUCT 3a KOPYICHUKA IIPIWIMKOM U3BpIIeHha

cnydaja Kopuiherma, MOry 6MTH y3pok 3abyHe.
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mp VMnmja Antosuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
JoKTopcku pag 3aCHOBAHO Ha C/Ty4ajeBuMa Kopuinhema

Y opmHocy Ha Tum aTpmOyTa HeKOT eHTUTeTa, Takobe je moryhe ycmocraBuTn
penainuje ca ofpeheHMM KOMIIOHEHTaMa KOPUCHUYKOT uHTepdejca. Heke KoMIIOHeHTe Cy ¥
Behoj wim Mamoj Mjepu oprosapajyhe s3a mpukas mam yHoc momartaka ofpebenor Tuma.
Taxo, Ha mpuMjep, ako ce paiy O JOTMYKOM Tumy mopatama (boolean) pumjerxo he ce
KOPYICHUKY NIPMKa3MBaTy TEKCTYaJTHO II0/be Y KOje KOPMCHUK Tpeba Jja YHOCH BPUjeHOCT
(true/false, yes/no, 0/1 u cn.), Beh he najuemhe 6uty nmpukasana Heka KOMIIOHEHTa Koja je
IIPOjeKTOBaHA 3a OBY HaMjeHy (II0ojbe 3a YeKMpambe, TpyIla paguo AyrManym, Hafajyha micra
ca moHyheHMM BpMjeHOCTMMA M C/1.). 3a TeKCTyajHe MofaTKe, Hajuemthe ce KopucTu
TeKCTYa/IHO T0/be (ca jeTHOM WIN BUILe IMHMja TeKCTa, Y 3aBIUCHOCTH OFf Ty’KMHe MOJIaTKa),
IIOK 3a aTpuOyTe KOju IIpefCcTaB/bajy JaTyM IIOCTOjeé KOMIIOHEHTEe pa3BHjeHe YIIpaBo 3a TY

HaMjeHy (pasnm4nTe BpcTe KOMIIOHEHTH 3a YHOC WK ofabup jatyma (date-picker)).

Bese y Mopmeny mnoparaka Takohe MMajy 3HauajHy Y/IOry Yy IIPOjeKTOBamby
KOpUCHNYKOT yHTepdejca. Besa 1-* (jejan mnpma Buine) InoppasymyjeBa ga he 3sa
II0jaB/bUBALE jeTHOT TUIIA €HTUTETA IIOCTOjaTH BUIIE ITOBE3AHMX I10jaB/biBatha EHTUTETA Ca
cTpaHe *. AKO ce Kao IpuMjep y3Me ofHOC u3Mel)y eHTUTeTa payyH U CTaBKa padyHa, M aKo
ce y cy4ajy Kopuithema 3a YHOC padyHa TOfipasyMujeBa M YHOC CTaBKM padyyHa, Hajuenthe
he xopucHMYKN MHTepdejc 3a YHOC eHTUTeTa ca CTpaHe *, y OBOM C/Iy4ajy CTaBKe padyHa,
OMTH O[jBOjeH U IIPUKa3aH Kao Ioj-popMa y Of[HOCY Ha OCHOBHY (OpMY Koja ce Kpeypa 3a
YHOC IIOfilaTaka O padyHy, Kao Imro mnpensuba Master/Detail maTepH kopucHMYKOT
untepdejca. Ilogdopma Moxke 6MTK ITpUKa3aHa ¥ UCTOM IIPO3OPY, A MOXKE Ce TIpUKa3aTu
Yy OABOjEHOM IPO30pPYy, C TUM INTO Cé MOpa HAalpaBUTU MeXaHM3aM CUHXPOHU3AIMjE
MOflaTaKa ca OCHOBHMM IIpo3opoM. O BpcTaMma U pacropefy KOMIOHEHTH Ha eKpaHy Omhe
BUILIE pYjedd y HACTaBKy, NPWIMKOM JiepMHUCAba PasNIMINTHUX IIA6IOHA KOPMCHUYKOT

nHTepdejca.
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JoKTOpCKM paf, 3aCHOBAHO Ha C/Iy4YajeBMMa Kopmuhel-ba
Racun
- RacunID
- Datum
1
StavkaRacuna Artikal
“Rb " 1 | - ArtikallD
- Kolicina > - Naziv
- Cena

Cmuka 106: Ilpumjep Bese 1-* usmeby enTutera pauyn u craBka pauyHa

Osa nopdopma Tpeba ga omoryhy yHOC Bullle II0jaB/bMBalba CTABKY 32 jelaH PavyH,
IIa ce 3a Ty HaMjeHy MO>Ke KOPUCTUTHI Ipadyika KOMIIOHEHTa Koja IpyKa3syje IIOflaTKe Y
TabemapHoM oOmmky (cmmaHO Spreadsheet maTepHy), Ipu 4YeMy CBaku pef y Tabemn
IpefCTaB/ba PasIMINTO II0jaB/bMBalbe¢ CTaBKe pavyyHa 3a TPEHYTHO AKTUBHU pPadyH
IIpMKa3aH Ha I1IaBHOj (opmu. OBaj OJHOC YecTo ce HasuBa OJHOC OTal-fujere (parent-

child) mpu gwemy oTa1 Moke UMATH BUIIIE fIjelle IOK CBAKO JiUjeTe MMa jeJTHOT Olfa.

2 -Child of
0..
Entity
-Parent of
1 -Contains
* -Belongs to
Attribute

Cmuka 107: I'padmuxu npukas Bese parent-child usmehy enrurera

Mebytum mujete He Mopa yBMjeK OMTM IIpMKa3aHO y TabemapHOM OOJNKY, Beh ce

OfIHOC jeflaH-BUILe MOXKe PeaIN30BATH M Ha Taj HAUMH Ja ce y IoA-GhopMu 3a yHOC
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MOZIaTaKa O JjeTeTy yMjecTo Tabesle MOTY IIOjaBUTH M TeKCTYaJHA I0/ba, TOJba Ca JATYMOM,
nagajyhe micTe, Koje cyXe 3a yHOC IIOfaTaka 3a jegHo pujete (cmmaHo Form matepHy). AKO
ce mopdopMa peajusyje Ha OBAj HAUMH, OHAA je Topey, TPadUUKMX KOMIIOHEHTM 3a
IpUIIpeMy YHOCA IIOflaTaKa 3a jeHO JujeTe, HOTPeOHO peajn3oBaT M HEKM MeXaHM3aM
HaBuUIalyje, Kako 0y KOpMCHMK Morao jia ce Kpehe kpo3 mocrojehy mucry pgjeue, 1j. v
IIpUMjepy padyH-CTaBKa payyHa, fa IPUCTyIla CBUM CTaBKaMa pavyyHa 3a aKTMBHM pPavyH.
Osa HaBuranuja Hajuenrhe moppasymmjeBa OyTMaj 3a Ipesasak Ha cbefiehe, mperxonHo,
IPBO U TIOC/be/Ibe TI0jaB/blBambe CTaBKe, a MOryhe je 00e30MjemnTy M AMpeKTaH MPUCTYII

TayHO ofpeheHoj craBu.

Kazia ce y mozieny mojasbyje Besa *-1 (Bullle ITpeMa jefiaH, Y pelaliMoHOM MOJIey ca
crpase 1 aTpubyT ce TpeTupa Kao CIO/BHM K/byd peJIaliyije ca CTpaHe *), Tajla ce eHTHUTeT ca
crpaHe 1 Hajuemrhe mpukasyje y Hekoj yuctu (namajyha jmicra, tabena, rpyma pagmo
myrMazgu). AKo ce y3Me IIPeTXO[LHM IIpUMjep, ¥ JOIYH! Ha Taj HAUMH LITO Ce CBAKM PadyH
uspiaje onpeheHoM Kymiry, a jefHOM KYIII[y MO)ke OMTY M3JIaTO BMIIIE pavyHa, Taja je Besa
usmeby paduyna u kxymma Besa *-1. IIpiIMKoM yHOIIeHa TOJjaTaKa O padyHy, IOTpeOHO je
omabpaTu jegHor of mocrojehux Kymana kome ce usfaje pauyH. Taga he mucra us koje ce
6upa Kymarn 61Ty HallyieHa [IoJaliMa Koju IIPHUIIA/Iajy eHTUTEeTy KyIIall, Py 4YeMy je CBaka
CTaBKa Yy JIICTH jeHO KOHKPETHO I0jaB/blBalbe eHTNTeTa Kymail. Ilopey oBora, yecro ce y
crenyukanyjn crydaja kopuinhema npexpuba cuTyanyja Kaga y JIMCTM Kylana He
TIOCTOjY KyTIall KOMe ce JKe/IU M3JaTH PadyH, WIN ce SKe/I OMOTYhUTU KOpMCHMKY /la BUIK
JleTa/be Be3aHe 3a KYIIIIAa Koju Hajuenthe HUCY BU/BUBY NIPWIMKOM IIPUKa3yBatba KyIala y
JMCTH. 3aTO je KOPYCHO OMOIYhIUTH KOPUCHYKY Jia Ha OBOM MjecTy MMa MOTyhHOCT usMjeHe
(mopmaBama HOBMX, M3MjeHa mocrojehux wm Opucama Kylama) Wi Iperiefa IojaTaka o
omabpaHoM Kymny u3 ymucre. Ha oBaj HaunH npaBu ce Besa n3Mel)y pasmmunTux caydajeBa
Kopuithemwa (jep je MaHmIylanmja IofanyMa O Kyluy Hajuemhe IpefcraB/beHa

He3aBMCHMM CTy4ajeBUMa Kopuihema).
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JoKTOpCKM paf, 3aCHOBAHO Ha CIy4YajeBuMa KOpI/IIJ_Ihel-ba
Kupac
Racun
- KupaclD
- Ime 1 * |- RacunID
- Prezime © - Datum
- Adresa
- Telefon
1
StavkaRacuna Artikal
-Rb . 1 |- Artlk_aIID
- Kolicina > - Naziv
- Cena

Cmka 108: IIpumjep Bese *-1 usmeby enrutera pauyn u xymaiy

Ha ocHOBy vyouenux Be3a wm3Mehy enemeHara crmenudukanyje crydajepa
Kopuinhema ¥ KOpPMCHMYKOr MHTepdejca, Kao M OCHOBHMX IPMHINIA, KOHLEIaTa I
IIaTepHa KOPUCHWYKOI MHTepdejca, a y3uMajyhu y 063up crenyuyuaHOCTH pasImanTix
TUIIOBAa COPTBEPCKUX CUCTeMa, MAePMHUCAHO je HeKONMMKO IIabI0Ha KOPUCHUYKOT
uHTepdejca Koju Mory 6uTu mosesanu ca oapehennum cryuajem xopuithema y Mofeny Ha
ocHOBY Kkora he Ourtu reHepmcan kopucHumuku mHTepdejc. Ha pedunmcame mabmona
yTHIIQJIA je M aHaIM3a KOPMCHUYKOT MHTep(ejca HEKO/MIKO PasMuuTUX COPTBEPCKUX
cucremMa®, KO KOjX Cy yodeHe ofjpeheHe KapaKTepucTuKe Koje ce IIOHaB/bajy HEe3aBICHO
OJf KOHKPETHOT JJOMeHa 3a KOjJI Cy OBYM CUCTeMM IIpojekToBaHy. OBe KapaKTepUCTUKe HIUCY
BesaHe caMO 3a TUIOBe TPadUUKIX KOMIOHEHT! Koje ce KOpUCTe (TUII KOMIIOHEHTH KOju
he 6utn xopmmhen npuje csera he 6utm onpeben Tumom axumje u3 cnenuduxanmje
clydaja kopumthema M e/leMeHTMMa MoJe/a IIOJaTaKa, HAa HAuMH oOOjallllbeH Y OBOM
HOI/IaB/by), Beh Ha HauMH OpraHM30Bamba OBMX KOMIIOHEHTH Y KOPMCHMYKOM MHTepdejcy

alUmMKanuje.

8 Kostmod 4.0, MeHaMeHT jaBHMM HaOaBKaMa, MeHalIMEHT jaBHUM OCBeT/berbeM — SodiumLight,
P®30 - JIucre yekama, CajToBU 30paBCTBEHUX YCTaHOBA, AnloTeke, [Tommtuka — poTo MozmyiL...
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Hedunamcann cy cnegehn ma61oun KOpUCHUYKOT NHTepdejca:

o Field-form ma6mon;
e Field-tab ma6mnon;

o Table-form ma6mons;
e Table-tab ma6non;

¢ KNGUI ma6mnoH.

Jeman crydaj kopuiherma Moyxke 6MTH pea/M30BaH pasIMUMTUM IIa6I0HNMMAa, IIa je
KopumherseM ajlaTa 3a ayTOMaTCKO TeHeplucambe KOPUCHNYKOT nHTepdejca Mmoryhe Beoma
Op30 M jeflHOCTAaBHO AOOMTU MOTIYHO APYTauuju KOPUCHUYKYM MHTepdejc 3a MCTU CIy4aj
xopumthewa TpocToM 3aMmjeHoM ofabpanor mabmona y Mopeny. Ha oBaj nHauum,
3aiHTepecoBaHe CTpaHe MPWIMKOM clelnduKaiyije KOPUMCHUYKMX 3axTjeBa MOTy Ja
ucrpobajy pasmraute mabIoHe M OJJIyYe ce 3a OHAj KOjy HajBuIle oxrosapa oppeheHom

cny4ajy kopuinhema.

[ITa610HM Cy IPOjeKTOBaHM TAKO Jia C€ MOTy KOMOMHOBATH, I1a Ce 3a jeflaH CIIy4aj
Kopumherba 3a IberoBe pas/MuuTe AMje/ioBe MOTYy KOPMCTUTH pas/MuuTy MmabmoHn. Y
IPeTXOHOM IIOIVIaB/by OO0jallllbeHO je Kako ce Be3a 1-* m3Mehy eHTuTera y Mopmenmy
THoflaTaKa IpyKasyje kopuiithereM jellHe OCHOBHe pofuTesb OpMe 3a eHTUTET Ha CTPaHM 1,
IOK ce eHTUTeTM ca CTpaHe * mpukasyjy momdopmama. Cpaka moadopma Moxke OUTH
peamsoBana Kopuithemem pasmuuutor mabnona. Ha cbenehem nujarpamy mpuxasan je
opHoc usMeby pasmunTix enemenara caydaja Kopuirherma, Mojena ofaTaka, MabaoHa 1

rpaMUKIX KOMIIOHEHTH Koje mabmony kopucre (Cnka 109).

216



mp Vnmuja AnToBuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje

JoKTopcku pag 3aCHOBAHO Ha C/IyYajeBuMa Kopuinhemwa
1 UseCase -Used by -Uses Actor
oy E B
- ented
Field/Form ropler™
e L -Contains
ents
R apore™
- N WO combined widh
Eieldlan ’»combines widh
GUITemplate . _Belongs to Main scenario
— > i
Table/Form Scenario
1 -Uses - -
Alternative scenario
0
Table/Tab 1 -Contains
& -Belongs to 3 -Child of
— Parent of
KNGUI ScenarioStep -Relates to -Related to Entity
. 0.1
1 1
* -Used by 1 -Contains
GUIComponent 3 geslongsito
Attribute
Menultem | I T I I 1 Button
| TextField | | TextArea | | DatePicker | | CheckBox | | Table |
| ComboBox | | ListBox | | RadioButton | |MessageDiang|

Cnuxa 109: OgHoc usmel)y pasmumanTux eneMeHara cry4aja kopuurhema, Mofiena moJaTaKa,

madIoHa u Fpa(i)l/l‘lI(I/IX KOMIIOHCHTU I(Oje 1Y) 00)30/1 Kopucre

Axo cny4aj xopuirhema obpabyje eHTHTeT y BuIille HUBOA AyOVUHE (POAUTEd KOjI
uMa Jijely, a Ajella MMajy CBOjy Ijelly UTH.), Ha CBaKOM HUBOY 3a CBako Aujere Moryhe je
VICKOPUCTUTH fpyraunju ma6moH. OBfje Tpeba HAIIOMeHYTH Jia Ce Iperopydyje oIpes
IpWINKOM yBolerma HOBUX HMBOA yOMHe, jep Tafja KOPUCHUIKY MHTepdejc MOKe TOCTATU
HpeBNIle KOMIUIMKOBAH U ,,IIPeHATPIAH", M MOXe JIOBECTM JI0 3a0yHe KOJi KOPUCHUKA.
HapaBHo, oBa mpernopyka ce, 3anpaBo, He Tude Mmadj0Ha KOPUCHUYKOr MHTepdejca, Beh
crrenukanyje crydaja kopuurhema, 0K je Ipo6yeM ca ,IIpeHaTpraHomhy“ KOpuCcHIYKOT
uHTepdejca camo moc/pepuiia jole crenuduKamje crydaja kopumrhema. Y3pok jome
crrerduKaIyje He MOpa OUTH IIPOjeKTaHT, Beh je To Hajuenrhe Heka Jpyra 3aMHTepecoBaHa
CTpaHa Koja 3axTujeBa ofipeheHy (YHKIMOHATHOCT M MHCUCTMpPA Ha ofpeheHOM HaumHy

pearm3sanyje. Tajja IpojeKTaHT MOXKe Jja yKa>ke Ha MOTyhu mpo67eM, a/m 1 [ Iperopydn
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Kopuitheme ofpeheHe komOmHaiuje Ima6yoHa Koja MOXKe Jla CMamM CIOXKEHOCT Yy

KOPUCHMYKOM MHTepdejcy.

Y mactaBKy he OuTtn mpukasaH npuMjep KOMOMHOBama pasIMINTHUX HIAOIOHA Y
BuUIlle HMBOA AyOMHe. Ha oBOM mpumjepy ce Moke BUJjeTH jeHO Of pjellierba 3a BeoMa
KOMIUIMKOBaH Cly4aj kopumrhewa Koju obpabyje eHTUTeT y deTupm HuBoa [yOuHe.
[Ipumjep koju je HmpMKa3aH IMO je KOPMCHUYKOT MHTepdejca pasBUjeHOTI 3a IIpOjeKaT
Kostmod 4.0, xoju je mmmieMeHTHpaH 3a noTpebe MuHucrapcrBa onbpanHe KpapeBune
Hopsemixe. OBaj 10 KOpUCHUYKOT MHTepdejca je KOMIUIETHO M3TeHepcaH KopulhemeM
SilabUI amata. VI HakoH YyIO3HaBama Hapy4uolla ca IOTEHUMjaIHNM IIpoOJieMuMa,
HApy4MoLM Cy OCTalM TIpM CBOMe 3aXTjeBy, Ia je IpobieM pujelieH KOMOMHALMjoOM
pasmrunTHX mwabn1oHa KopucHIYKOr nHTepdejca (Cmka 111). HakoH HeKO/MMKO ropyHa
Kopuinhemwa, Hapyynouy ¥ KOPUCHMIM CHMCTeMa HUCYy UuMamM IpuMjenbe Ha

MIMIUIEMEHTPAHO pjelierbe.

Ha pujarpamy je npumkasan ynpourheHy Mofen IOfaTaka, Tj. OHAj MO MOjea

IIOfIaTaKa Ha KOjy ce OHOCHK IIOMeHYTHU CTy4aj kopuihema (Cmmka 110).

218



mp VMnmja Antosuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
JoKTopcku pag 3aCHOBAHO Ha C/IyYajeBuMa Kopuinhemwa

PlanSpecification

- PlanIiD

*

DepartmentDevelopment

- DeptDevelopmentID

L dE % L 2

DepartmentDevelopmentDetails DeptAdaption ResourceAdaption
- DeptDevelopmentDetailsID - DeptAdaptionID - ResAdaptionID

1

ResourceAdaptionSynchronizing

- ResAdaptSyncID

Cmxka 110: [Tuo Mopmena mojaTaka 3a HpuMjep KOMOWHOBama pasmuuUTHX IrabmoHa

KOPUCHUYKOT NHTepPejca
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JokTopcku pag, 3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

Kostmod :: 4.0 :: Plan specification
File Show Search Help O

Name: TesetPlan
Export.

Structure Test Army ]

(T e () Department name: Dept 2/Dept 9/Dept 17/Dept 40

detaied | adaption | Resource adaption |

Startyear | Endyear | Numberofumts | Resource epartment |
Dep i 2009 2016 21,000 Resource 1/Army Dept 2/Dept 9/Dept 17/Dept 40
B i i e a6 7000 Resarcs 2famy Dep foep et 7ot 0
Dept 2/Dept 10/Dept 22 2009 2016 30,000 Resource 7/Army Dept 2/Dept 3/Dept 17/Dept 40
Dept 2/Dept 10/Dept 23
Dept 2/Dept 10/Dept 24
Dept 2/Dept 10/Dept 25
Dept 2/Dept 7
Dept 2/Dept &
Dept 2/Dept 9jDept 17/Dept 40
Dept 2/Dept 9/Dept 17/Dept 41 Resource adaption @
Dept 2{Dept 9/Dept 17/Dept 42 m
Dept 2{Dept 9jDept 17/Dept 43 umber of yoars fom dslvery D
Dept 2{Dept 9/Dept 17/Dept 44
Dept 2/Dept 9/Dept 17/Dept 45
Dept 2/Dept 9/Dept 17/Dept 46
Dept 2/Dept 9/Dept 17/Dept 47
Dept 2/Dept 9/Dept 17/Dept 48 04
Dept 2/Dept 9jDept 17/Dept 49 =
Dept 2{Dept 9/Dept 17/Dept 50
Dept 2/Dept 9/Dept 17/Dept 51
Dept 2/Dept 9/Dept 18
Dept 2{Dept 9/Dept 19
Dept 2{Dept 9/Dept 20
Dept 3{Dept 11/Dept 26/Dept 52
Dept 3/Dept 11/Dept 26/Dept 53
Dept 3/Dept 11/Dept 26/Dept 54

HE

Dept 3/Dept 11/Dept 26/Dept 55 M | @amy [Navy [0 Airforce [T Home Guard (7] Joink
Nt 2iNant 11/Nark 24Nt 56 b
« Recuvdnull kf! b »|B i f
| Welcome to KOSTMOD 4.0 | Resource ion | | Plan specfication | Simulation | Produce report |
Dataset: Test kM 4.0 Force structure: _ Test Army [ Edited Saveddate: 2009-01-1900:00  Saveduser: AutoG [ Autosave

Cmuka 111: Ilpumjep KoMOMHOBaKa pasTIMINTUX MA0TOHA KOPUCHIMYKOT uHTepdejca ca 4

HIBOA TyOuHe

Y HacraBky he geramHuje 6MTHM OObjalmeHe KapaKTepUCTHKE CBAKOT YOYEHOT
ma6/IoHa, BUXOBe Bese ca cmenuduKanyujoM caydaja kopuithema M eHTUTETMMA MOJeIa

IIogaTaKka Ha KOje ce CHanjeBI/I KOpI/[HIheH)a OOgHOCE.
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mp VMnmja Antosuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
JoKTopcku pag 3aCHOBAHO Ha C/IyYajeBuMa Kopuinhemwa

6.1. FIELD-FORM IIABJIOH

Field-form ma610H 3aMIIIUbeH je Tako ga 06e30Mjeqy YHOC M IpKKa3 MHpopMalyuja
Be3aHNX 3a ofroBapajyhu entuter® kopuirhemem moma (1o ysopy Ha Form maTepH), Tj.
rpadMIKNX KOMIIOHEHTH KOje CITy>Ke 3a YHOC W/IM Ofabyp NojeiMHAYHMX II0/jaTaKa Be3aHNX
3a aTpubyTe eHTUTeTa Koju ce obpabyje, OK ce mjerra eHTUTeTa Koju ce obpabyje mpukasyjy
y 3aceOHMM Tposopuma. CBako jyjeTe MO)Ke OMTHU IIpUKa3aHO APYradujuM 11abaoHoM. Y

oBOM 1ra6s1oHy Moryhe je mojas/puBame crefiehnx KOMITOHEHTH:

o Jlabema

e TexkcryanHo nome (ca jemuom (text-field) wim Bumie nmuHuja 3a yHoc (fext-
area))

e Tlapmajyha mucra (combo-box)

e [lyrmap 3a HaBUTranujy (IpuKkasaHyu y oOnmMKy jmmHuje ca amatuma (toolbar)
WIN Kao 0OMYHa IyTMay)

e [lyrmap 3a onuwmje (insert/update/delete)

o Ilome 3a yHOC maTyma (date-picker)

o Ilo/me 3a yekupame (check-box)

e Omnumona myrmap, (option button) Koja cayKe 3a IpUKa3MBambe IIPO30pa y

KOjMMa je cajpsKaj Be3aH 3a Jjery

Koje op oBux xommoHenTn he OuTM IpMKasaHe, 3aBUCM OJ THUIIA aKIyja
crenuUIMpaHNX y ClieHapujy clydaja Kopuinhema, Kao ¥ O caMOr MOJie/ia [IOfIaTaKa, O

JyeMy je OMIO BUILle pyjedyt y IPeTXONHOM Aujerny Tekcra. Ha cnemehmm cnmkama ce Buze

'V mperxoHOM [ujey TeKCTa 06jalimeHo je fa je Moryhe KOMOMHOBaEbe pasIMINTHX MIabIOHA HA
pasmmanTuM HuBomma. OproBapajyhim eHTMTET NpencraB/ba OHAj €HTUTET KOjU Ce NpuKasyje oxpebhenmm
abJI0HOM.
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mp Vnmuja AnToBuh
JokTOpCKM paj,

AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

KOPUCHMYKM MHTep(ejcu 3a jeqHOCTaBaH C/Ty4aj Kopuirhemwa Koju YK/bydyje MHpopMalnje

Be3aHe 3a jemaH eHTuTeT (6e3 fjele), a Koju cy peammsoBaHu KopuinhemeMm field-form

maboHa 1 To KopuirhemeM ajaTa 3a ayTOMATCKO TeHepucambe KOPUCHUIKOT NHTepdejca

3a JIeCKTOII aMKanuje y JaBa Swing rexuonmoruju (Cmka 112) u 3a Be6 ammkanuje © y

Java Server Faces (JSF) (6bubmotexa Prime Faces) Texnonmoruju (Cmuka 113). Ha cmun ce

MO>Ke BUJIjETU jeJlaH Off HauMHa IIPUKA3MBatba HAaBUTAIMOHMUX JYIMajy, ¥ OIKja 3a YHOC,

u3MjeHy u Opucame (JIMHUja ca a/laTMMa y IHY IIpo3opa).

B Information regarding user

Firskt name
Surname
Username

Password

User right

Branch

44 4l Recordno

Cmuka 112: Field-form ma6non: jegan enturer 6e3 gjene (Java Swing rexnonoruja)

Confirm password:

| Administrator

| admin

| admin

l.....

l.....

| Administrative permissions

l Army

ofz I PP | B E W

2 3a pa3Boj renepaTopa KOpucHMYKOr mHrepdejca Be6 ammmkauuja Ha ocHoBy SilabUI mopena

CIIPOBEZICHO je VICTpa)KMBambe YMji Cy AeTa/bHU Pe3y/ITaTy M3/I0KeH! y OKBUpy Macrep papa [Karic14].

222



mp Vnuja AntoBuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
JokTopcku pag, 3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

|23 R

ProizvodID | 23

Naziv CD player
Cena 8.800 |2
1< ] <4 | 7 »> 7 > 7 + L. ] [}

Cmuka 113: Field-form ma6noun: jegan enturer 6e3 gjeue (Java Server Faces — Prime Faces)

Omepanuja insert (yHOC HOBOT C/I0Ta) peanusyje ce MPUKasUBambeM HOBOT IIPO30pa Y
KOMe je KOPUCHMKY OMOTyheH YHOC IIofaTaka ) OIILMja 3a YyBame OJHOCHO OHyCTajame

(Cmuka 114).

Insert new record: User

First name

@

Surname

! |

| |

[ |
|

Password |

User right l Administrative permissions ':]]

Branch I Army @l

Cnuxka 114: Peanusanuja onepanuje Insert y Field-form ma6mony

Ha oBOM jemfHOCTAaBHOM IIpMMjepy MOXKe ce YOuuTH ja je momarak User right
npukasan nagajyhom mucrom. OBo je moc/benuia THIIA akiuje ofabup us crenudukaiyje
cnydaja kopumihema, Koja je Be3aHa 3a Bedy *-1 13 Mopesna noparaka (Tj. CIO/BHU K/bYY Y
peraluoHOM Mofieny). YmpourheH Mojenl IOJaTaka Koju IIpuKasyje Be3y usmeby

IIOMEHYTHX eHTHUTeTa IIpyKa3aH je Ha cbenehoj cmunm (Cimka 115).
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mp Vnmuja AnToBuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje

JoKTOpCKM paf, 3aCHOBAHO Ha C/IyYajeBuMa Kopuinhemwa
User UserRight
* 1 .
- UserlD - UserRightID
- Name > - Name

Cnuxa 115: Besa usmel)yy enrutera koja je jeqan o nmpemycnosa 3a kopumrhemwe namajyhe mucre

AKO KOPMCHMK IIPWIMKOM YHOCA HOBOT C/IOTa WIN U3MjeHe mocrojeher nmpumujetn
lla y JIMCTM He IOCTOjU IIOAATaK Koju MeMy Tpeba (WM >Kemu Ja BUAU JieTa/bHUje
nHpOpMaLje 0 HEKOM e/IeMeHTy jucTe), Moryhe je oMOryhuTyu KOpMCHUKY #a Ha JIMIY
MjecTa MO)Ke Ja yHece HOBU €JIeMEHT Yy JINCTY, WIM BUIM JieTajbe Be3aHe 3a ofabpaHu
erleMeHT. OBa (QYHKLMOHAIHOCT II031Ba Ce K/IMKOM JeCHOT TacTepa MIUIIA Hajl manajyhom
mcToM u opabupom onumje Show details v KopuirhemeM JyrMeTa KOjyu ce Hajlasy y3
masiajyhy micty. HapaBHO, IpeTXO/HO je HOTPeOHO Yy MOJIeNTy 3a TeHepyCambe KOPUCHIIKOT
nHTepdejca cnenmunupati XebeHo TMoHamame. Ha cmemehmm cmkama mpukasaHa je
peamm3anyja oBe (yHKuMoHamHOCTH Y geckronm (Cmmka 116, Cmmka 117) n Beb

armkanyujama (Cmmka 118, Cmmka 119).

B Information regarding user
First name lAdministrator
Surname l admin
Username ’ admin
Password [ooooo
Confirm password: Fooooo
User right | Admiistrative permissions |
e I o 1 Show details
44 4l Recordno |1 ofz I P | B |

Cmuka 116: Ilosus ¢pyukumonanrnoctu Show details Ha KOpuCHUYKOM MHTEP(EjCY FECKTOM

anmKanyje
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mp Vnuja AntoBuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
JokTopcku pag, 3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

Detailed view: User rights

User right '1 1 [ .3 ]
Mame IAdministrative permissions l
Description I.O.dministrative permissions I

44 4l Recordno|1 of3 [D b || i

Cmmka 117: Peamusanmja pynkumonannoctu Show details nap nagajyhom microm na

KOPUCHMYKOM MHTeP(EjCy JeCKTOI AaITUKALNje

Polozio x

Predmet [5 teorija verovatnoce | ¥ ] v - |

Ocena [ Mﬂﬂﬁ_

Datum | 11.06.2012

| Satuvaj |

Cmuka 118: ITosus ¢pynkumonannoctu Show details Ha kopucHuykom nnTepdejcy Bed

anIuKanyje

Predmet x

| | [=]

PredmetID [ 5

NazivPredmeta |rteorija verovatnoce ]

- -1 els]
4

S ——

Cmuka 119: Peanmmsanyja pynkunonannoctu Show details napy napgajyhom nucrom Ha

KOPVICHIYKOM MHTepdejcy Beb ammmKkanmje

225



mp VMnmja Antosuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
JoKTopcku pag 3aCHOBAHO Ha C/IyYajeBuMa Kopuinhemwa

IIpukas, yHOC M3MjeHa WM Opucame MOlaTaka Be3aHNX 3a Jijelly Y OBOM IIA0/IOHY
oMoryheHo je y onBojeHMM Ipo3opuma 3a cBako pAujere. OBU IIPO30OpM ce OTBapajy
o3HauaBameM ofapebhenor ommumonor gyrmera® . Cee nok je ompeheHo Ayrme o3HaueHo,
npukasyuBahe ce IIpo3op ca IMojalMa Be3aHUM 3a iujeTe Ha Koje ce 0BO ayrme ofHocu. Ha
cnepehum cmxama (Cmxa 120, Cimka 121, Cmka 122) 6uhe nmpuxasan ynpourhenn
MOJIe/l IToflaTaka M KOPUCHWYKM MHTepdejcu HecKToll ¥ Beb aIUIMKalyja, Koju Iopef

ImogaTaka O OCHOBHOM €HTUTETY CafpKe ! IIOJAaTKe O I[jeHI/I.

Student Predmet
- Indeks . . | - Sifra_predmeta
- Ime ‘ - Naziv_predmeta
- Prezime 3 - Semestar
- JMBG - Broj_poena
Polozio
- Ocena
- Datum

Cnuxa 120: [Ino mopena mogataka 3a npukas field-form ma6nona xoju ykpyuyje uapopmanmje
o mjenu

8 Onumona pyrmap (Option buttons) cy KOMIIOHEHTe KOje MMajy M3IJIe[ AYTMeTa, aau CIMIHO
HO/bUMa 3a YeKMpame MOTY Jia Oy[ly y jeMHOM Of IBa CTamba - O3HaYeHY WIIN He.
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mp Vnuja AntoBuh AyTOMaTCKO reHepucarme KOPUCHIYKOT MHTepdejca armKarmje
JlokTopcku paf 3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

Informations regarding: Student

— : e
Ime: IVojisIav I ( Koristi }
Prezime: | Stanojevic |
MBG: [1234567876543 |
44 4l RecordNo|1 ofs b M || B b f
Predmeti koje polaze student
SIFRA_PREDMETA  OCENA  paATUM
3 OIKT 7 454545
4 Principi programiranja 4 444444/
6 DMS 4 t

Cmmka 121: KopucHuuku nnrepdejc peanusosan kopumhemem Field-Form ma6mona na

KOPUCHUYKOM MHTeP(EjCy JeCKTON AITMKALNja ca MpUKa3oM MHPOpMaIija Be3aHUX 3a JjeIy

6 [ =]
StudentID | 6 [ﬁ
Ime [ Pera ]
Prezime | Mitic ]
Indeks | 35435 ]

| Polozio | Koristi |

=15 =~ [+ o s]
Polozio x
| Novi | Obrisi |
0ot s BB oo )
LT L2 Datum ¢
1 matematika 1 8 09.01.2011 s
2 matematika 2 9 10.03.2012 &

> L)

(1 of 1) 7:1 7(4

Cmuka 122: KopucHuuku unrepdejc peanusosan kopumhemem Field-Form ma6mona na

KOPMCHIYKOM MHTepdejcy Beb ammmkaiuja ca npuKa3oM nHdopMaiyja Be3aHux 3a gjeiy
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mp VMnmja Antosuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
JoKTopcku pag 3aCHOBAHO Ha C/IyYajeBuMa Kopuinhemwa

6.2. FIELD-TAB IAGJIOH

Field-tab ma6mnoH, cmraHo field-form mabnoHy, 3aMUIbeH je Tako #a obe3bujennu
yHOC M IpuKa3 MH(popMalMja Be3aHUX 3a ofrosapajyhm enturer kopumhemweM I0/ba, Tj.
rpadMIKNX KOMIIOHEHTH KOje CITy>Ke 3a YHOC W/IM Ofabyp NojeiMHAYHMX II0/jaTaKa Be3aHNX
3a aTpubyTe eHTHTeTa Koju ce obpabyje, Mok ce Kop mwera Jjelja eHTUTeTa Koju ce obpabyje
IIPUKA3yjy Y MCTOM IIPO30PY, Y PasmMuuTuM TaboBuMa (KapTuijama), 1o ysopy Ha Paralell
panels IaTepHy IpojeKTOBama KOPMCHWYKOr NHTepdejca. Cpako amjere Moxke OUTU
IPUKa3aHO APYradyjuM LIAGIOHOM, ILITO Ce CIeIMQUIpa y MOJiely Ha OCHOBY KOIa ce

reHepuie KOPUCHIIKY NHTepdejc.

I'papmuke KOMIIOHEHTe KoOje ce KOPUCTe Yy OBOM IIAOJIOHY IOpefl OHUX KOje ce
Kopucre 3a field-form ma6mon noppasymujesajy u t3B. Tabbed-Pane KOMIIOHEHTY Koja ce
KOPUCTM 3a IIPMKasMBalbe IIaHeNa y KOjuMa je cajpykaj BesaH 3a pjeny. [Ipmmmkom
HaBUIalyije Kpo3 OCHOBHM eHTHTeT KopuinhermeM HaBUIAIVIOHNX TyIMajy, aXypupa ce
IpUKa3s ToJjaTaka y TabOBMMA Ha Taj HA4YMH Jla Ce MPUKA3yjy MOJAIV O Jjelli TPEHYTHO

IIpUKa3aHOT OTall €HTUTETA.

Ha comepehoj cmmmm 6mhe mpukasanu ympomthenu mopenmu mogaraka (Cmka 123,
Cmuka 126) a HAKOH BUX M NPUMjepy KOPUCHUYKOT MHTepdejca KOju Cy peannsoBaHM
xopuuthewewm Field-tab ma6mona 3a nmpukasaHe Mojiesie IIOJATaKa ¥ TO PELOM 3a JIeCKTOII
(Cmxa 124) n Be6 ammukanuje (Cmxa 125). Ha oBom npumjepy (Crmka 125) moxe ce
YOUMTH jOll jeqHa (PYHKUMOHAIHOCT, a TO je Jja ce MPMMApPHU K/bY4eBl, aKO ce JOfjesbyjy
ayToMaTcku (autoincrement), MOTY caKkpuTi oj KopucHmka. Ilorpe6Ho je camo ma ce oBa

OIlI[Mja HA3HAYM Y MOJIe/Ty Ha OCHOBY KOT'a Ce BPIIIU TeHeplcame KOPUCHUYKOT MHTepdejca.

228



mp Vnuja AntoBuh

AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
JokTOpCKM paj,

3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

DataSet User
- DataSetID * 1 |- UserlD
- Name i - FirstName
- BaseYear - SurName
1
ForceStructure
- StructurelD *
- Name K>
- Branch

Cmuka 123: [Tno Mmopena mogaraka 3a npukas field-tab ma6mona

Information regarding Dataset and force structures

MName Base year User
Test KM 4.0 | poo7 | [ admin ~
| Force structure | Description |
[ Hame | User | Branch |
Test Army ‘admin (Army
Test Navy \admin Mavy
TestAirForce admin Airforce
[TestHomeGuard | admin Home Guard
4« 4l Recordnol1 b > » | B L]

Cnuxka 124: Ilpumjep kopucanuykor narepdejca xoju kopucru Field-tab ma6moH y meckron

alIMKaluju
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mp Vnmuja AnToBuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
HoxTopcku pag, 3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

StudentID 6

4

Ime Pera
Prezime Mitic

Indeks 35435

Polozio Koristi
Novi Obrisi
(1 0f1) [T 5 [-]
Predmet ¢ Ocena ¢ Datum ¢
1 matematika 1 8 09/01/2011 s,
2 matematika 2 9 10/03/2012 s’
(1 0f 1) & 5 [-]
1< < » || » + LN

Cmka 125: IIpumjep kopucHmykor unrepdejca xoju xopucru Field-tab ma6noH y Be6

AlIMKauju

Ono wro pasmukyje Field-Tab op Field-form mabnona jecre HaunMH IpyKa3yuBamba
nH(popMaluja BesaHNUX 3a gjenty oppebenor entutera. AKo caydaj kopuithema o6yxBaTa
caMo jellaH eHTUTET, 6e3 Tjelle, cBejellHO je Koju he oxm oBa fiBa mabsmona 6utu ofgabpan y

MOJIeJTy Ha OCHOBY KOTa ce BpIUJ IeHeplicabe KOPUCHIYKOT MHTepdejca.
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mp VMnmja Antosuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
JoKTopcku pag 3aCHOBAHO Ha C/IyYajeBuMa Kopuinhemwa

6.3. TABLE-FORM HIABJIOH

Table-form 1ma610H 3aMUI/BbEH je TaKo fa 06e30ujeny yHOC 1 IpuKas nHpopmanmja
Be3aHMX 3a ofiroBapajyhy eHTUTeT y TabemapHOM OOMKY, JOK Ce Jjjelja eHTuTeTa Koju ce
obpabyje npukasyjy y sacebHMM IIpo3opMMa Ha Taj HaYMH LITO Ce O3HA4yM onromapajyhe

onumoHo gyrme. CBako jiujeTe Mo>Ke OUTH IIPUKA3aHO APYTauMjUM LIAOTOHOM.

OBaj ma6/I0H Ka0 OCHOBHY IpadidKy KOMIIOHEHTY KOpUCTH Tabesy, II0 y30py Ha
Spreadsheet aTepH IpojeKTOBaba KOPUCHUYKOT MHTepdejca, ¥ TOTOJIaH je y CUTyalMjama
Kajla KOPUCHUK >Ke/lu Jla MMa mperiefi MHoOpMalyija Be3aHUX 3a BUIIE IT0jaB/bUBamba
jennor enturera. Field-form n field-tab ma6mony y jefHOM TPEHYTKY MOIY [a IIPUKAXY
undopMaIyje 0 jeJHOM IIOjaB/bMBalby HEKOT E€HTUTeTa, JIOK je 3a IPUCTYI OCTAIUM
II0jaB/pMBAbYIMa TOT €HTHUTeTa OMI0 IOTpeOHO Kopuinheme HABUTAIVOHMX HyrMagn. Y
table-form mabnoHy mopany cy npukasaHyu TaberapHo, ma je oMoryheHa jaxia HaBuUraIyja
jemHOCTaBHOM cefleK1yjoM oppehenor pepa y taberm. [Tpuwmikom cenexuuje oxgpehenor
pefia, &Xypupa ce IIpMKa3 y Ipo30puMa Kojyu IpuKasyjy uHbopManmje o gjenu 3a ofabpanu
orar entuter. Ha cmemehoj cmmum 6uhe npukasan ynpomrhenn mopern mogaraka (Cmka
126) u xopucHMYKM uHTepdejc kKoju mmrycTpyje kopuitheme Table-form mrabmona y

peckrorn awmKkanyju (Cvka 127).

Student Predmet
- Indeks . . | - Sifra_predmeta
- Ime - Naziv_predmeta
- Prezime - Semestar
- JMBG - Broj_poena
Polozio
- Ocena
- Datum

Cnuka 126: [Iuo Mmofena momataka 3a mpukas Table-form ura6mona y mecCKTon amimKamjn
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mp Vnuja AntoBuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje

HOKTOPCKI/I pan 3aCHOBAHO Ha CTIY‘-IajeBI/IMa KOpI/IIHheH:a

B Informations regarding: Student - [B]%]

Indeks Ime Prezime IMBG
ﬂgoﬁslav |Stanojevic 1234567876543 [L
5pera Peric 12341234 i
70Dule Savic 12121211212
71} 11111111
73 Milos Milic 33333333

Polozio @
Predmet Ocjena Datur polaganja | ' B l
2 Uvoduls 4 o
3 OIKT 7 454545 i f
4 Principi programiranja 4 444444
6 DM3S 4 4| &

Ga Polozio Y ( it )

& “ Koristi

Cmmka 127: IIpumjep KopucHUYKor nHTepdejca passujeHor kopumhemwem table-form ma6nona

Y BeCKTON allIMKaLVju

[Topen npukasa nogaraka y tabemapHoM o01uKy, oMoryhena je un usMjeHa u yHOC
nopjaTaka, Takohe kopuihemem Tabese. V3mjeHe ce Bplie AUPEKTHO Y OfabpaHOM peny v
Tabemy, a IOfalyM ce 4YyBajy WM IIO3MBOM OIIMje 3a 4yBame IIOMONy AyrMera Ui
IIpe/TacKOM Ha HeKM JIpyru pefi y Tabemn. Tana he kopucHuk 6utn ob6aBujemiten o ToMe fa
Cy mmojany usmujereny, u 6uhe monyhena moryhHoct ma ce usmjeHe cavyBajy, Win fia ce
OffycTaHe Off M3MjeHa. YKOJIMKO IOJjallit HYCY Ba/MHM, cucTeM he cripyjednTy npeasak Ha

APYTU CIIOT CBE JOK Ce IIOJALV He NCIIPaBe, N He OJYCTaHe O] YyBarba M3MjeHa.

[IpwIMKOoM YyHOCa IOJaTaKa WWIM W3MjeHe, Y 3aBMCHOCTM Off THUIIA aKIuje
cuenuduiupaHe y KOpaky cay4aja kopuiihema, WIM THUIIA ITOJAaTKa KOjU Ce YHOCH,
KopucHuKy he 6urtu npukasana ogroapajyha rpagudka komnonenra. OBo je peajn3oBaHO
Kopuithemwem pasmmuntux cell editora xoju cy npurarohenn 3a xopunrhemwe pasImanTix

rpagMUKNX KOMIIOHeHTM IpwmmKoM yHoca. Ha openehoj cmum 6mnhe mpukasan npumjep
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JokTopcku pag, 3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

xopuithemwa cell editor-a xoju je mpurarobex 3a mpukas nagajyhe ymicre y hemmjn taberne

(Cmuka 128).

B informations regarding: Student

Indeks Ime Prezime: IMBG o

4 anojevic 1234567676543 L
Spera Eeri: 12341234 i f
70Eule avic 12121211212
71/aazaaan aaaaaza 11111111
73|Milos iic HE 33333333
B Polozio
@ Ocjena Datum polaganja (5}
2 Uveduls 4 444444
3 OKT 7 454545 [ [}
4 Principi programirania 4 444444
6 DMS 4 4|
1 Projektovanje programa [ 1
1 Projektovanie programa
2 Wvodu s
3 OKT
5 Osnovi arganizacije
6 DMS
7

Cmuka 128: Ilpumjep kopumnthema cell editor-a npminkoM yHOCa U U3MjeHe MOJATaKa y Tabemn

3a KOPUCHUYKU MHTEePPEjC FeCKTON anInKaiuje

DYHKIMOHATHOCT KOjOM Ce IIpuKasyjy peTa/bHuje MHQOpManyje O eIeMeHTy
nagajyhe micre n omoryhasa muxoBa usMjeHa (show details), Takobe je obesbujehena u y
OBOM IIAGIOHY ¥ TI03MBa Ce IeCHUM TacTepoM Muiia Haj hemjom koja caapxu mamajyhy

JIACTY.

Table-form mabmon 3a Be6 amwmKauuje ysuMa y o003up crenmudHe
KapaKTepUCTVKe Beb alUIMKalMja OMUCaHe y IMpeTXOAHOM IortaBby. Ha cpenehoj cmmim
6uhe npukasan ynpourhenn mogern nogaraka (Cmka 129) u KopucHIYKY MHTepdejc Koju

wryctpyje kopuiheme Table-form mra6nona y Be6 ammxkanujn (Cmuka 130).
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,HOKTOpCKI/I pan 3aCHOBAHO Ha CHY‘{ajeBI/IMa KOpI/IHIheI-ba
Kupac
i 2 “lzdat -kupaclD
-racuniD : int -imz
-datum : Date )
* 1 -prezime
1 -Sadrzi
* -Pripada
StavkaRacuna * 1 Proizvod

-proizvodID : int
-nazivProizvoda : String
-cena : double

-rb :int
-kolicina : double

-Po -Odnosi na

Cnuxa 129: [Tuo mopena mogaraka 3a npukas Table-form ma6nona y Be6 anmmmkanuju

Novi Obrisi
(10£6) B 2)3)4]s]6][>].>] BH]
RaéunID ¢ Datum < Kupac &
112 06.11.2012 Jovanovic Milan /s
114 09.11.1111 Petar Petrovic /s
115 11.11.2012 | Marko Markovic s
117 23.11.2012 Lazar Lazic s
118 24.09.2012 Jokic Mitar s
(10£6) B 2)(2)la)i5)e] [ ) ovu] B

Stavka Racuna

Cnuxka 130: Ilpumjep kopucHuukor unrepdejca pazsujeHor kopuurhemwem table-form mradbnona

y Be0 amnmkanuju

Omabup pepa ce Bpumm KopuinhemweM uKoHnne #° Ha IecHOM Kpajy pega (Crmka
131), unMe ce OcCBjeXxaBa IIPMKa3 IIOflaTaKa Y [MjaTo3MMa KOjU IIPMKa3yjy IIOfaTKe O

EeHTUTETVMA BE3aHUM 3a JIjeIry.

117 23.11.2012 Lazar Lazic s

Cnuxa 131: Ogabup pena rabene y Table-form ma6mony

[Topen nmpukasa, omoryhena je nsmjena mojaraka fupektHo y tabemmu (Cmmka 132),
&M Ha Taj Ha4MH INTO ce ofabpaHm pex TpaHcopMmulle Tako Ja ce y cBakoj hemmju

IpuKasyjy oprosapajyhe kommoneHTe koje omoryhaBajy msmjeny (cmmuno cell editor
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KOMITIOHEHTaMa y MeCKTOI aIUIMKallMjama), a Iopej TOra I0jaB/byjy ce M MKOHUIA 3a
IIOTBP/y MH3MjeHe IoaTaka v’ 1 MKOHMI[A 3a OffyCTajatbe Off M3MjeHe X. HakoH 3aBplieTKa
u3MjeHe, KOPUCHUK ce 00aBjelllTaBa O YCIjeIIHOCTY M3BpIlema oIlepaluje, a y CIy4ajy

HeycIIjesie Bamaalje, KOPMCHUK MMa MOTYhHOCT /la CIIpaBy IIOTPEIIHO YHeCeHe IOfIaTKe.

Cmuka 132: Vismjena ogabpanor nojaspuBama enturera y Table-form ma6mnony 3a Be6

amIMKanyje

Ha oBaj HauMH je MOCTUTHYTO Jla ce 3a M3MjeHy, 6e3 003Mpa LITO ce BPILIM AUPEKTHO
y OKBMpY Tabene, KOpucTe opAroBapajyhe rpapuuke KOMIIOHEHTe, ca CBUM [[OJJATHUM

¢dyHKIMOHATHOCTNMA, TonyT Show details myrmeTa Koju ce Haslasu y3 majajyhy mcry.
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6.4. TABLE-TAB LIABJIOH

Table-tab mabnon, cmruHo table-form mabnoHy, 3aMHUIUBEH je TaKo Jja 0be3bujenn
YHOC ¥ IpuKa3 nHpopMalyja Be3aHNX 3a OAroBapajyhu eHTUTeT y TabelapHOM OOJIMKY,
JIOK ce KOJ Ibera Jjella eHTUTeTa Koju ce obpabyje mpukasyjy y mcrom mposopy, y
pasmmantuM TaboBuMa (KapTuijama) mo ysopy Ha Paralell panels matepH mpojekToBama
KOpMCHNYKOT MHTepdejca. CBako AujeTe MO>Ke OMTH IIPUKA3AHO APYTadMjuM IIab6IOHOM,

IITO Ce crnenn@uIypa y Mojie/Ty Ha OCHOBY KOTa ce TeHepullle KOPUCHIYKM NHTepdejc.

I'padpuyxe KOMIOHEeHTe KoOje ce KOPNMCTe y OBOM IIMAOJIOHY TIOpefi OHUX Koje ce
Kopucre 3a table-form ma6ion nmogpasymujesajy u 138. Tabbed-Pane KOMIIOHEHTY Koja ce
KOPUCTM 3a IpUKasuBalbe IaHelda y KOjuUMa je caapskaj BesaH 3a fjeny. lIpmmmxom
HaBUTalllje KpO3 OCHOBHM €HTUTET ce/lleKuujoM onpebheHor pema y Tabemm, axypupa ce
IIpMKa3 II0JaTaka y Ta0OBMMa Ha Taj HA4uMH Jia ce IPHMKA3yjy HOJaLM O Ajely TPeHYTHO

ofabpaHor oTal] eHTUTETA.

Ha cmepehoj iy 6nhe npukasan ynpourthenn mopen nopataka (Cmmka 133) a
HAaKOH Ibera U IpuMjep KopucHu4kor murepdejca (Cmmka 134) koju je peamnsoBaH
Kopuithemwem fable-tab mabmoHa 3a npyKasaHyu MOJeII IOATaKa y JeCKTOIl aIlIMKAIVjI.
Ha oBoMm mpumjepy moxxe ce yountn kopuinheme cell editor-a xoju je npwmiarobhen 3a

IIOJATKE JIOTMYKOT TUIIA.
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JokTOpCKM paj,

1

*

AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje

3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

ResourceSpecification

—— @ - ResourceCategory

- ResourcelD

- Name

T

*

ResourceReferences

OperatingCostTypeBreakdown

- ReferencelD
- DocumentName
- DocumentAddress

- OpCostTypelD

Cnuxa 133: [Iluo mofena mogataka 3a npukas table-tab ma6mona 3a kopucHYKY nHTepdejc

HAEeCKTOII alIuKanyje

2
S Ko od :: 4.0 Reso e spe atio

£
File Show Search Help O

E® W 2 0

Resource category | MName | Automatic MLU | MLUPercent | MLUage | Disposalcost | Usefullifespan | Automatic replacement
Persanell Resource 1 ] 0.000 0 0.000 Tt . ] A~
Personell Resource 2 N 0,000 o 0.000 1 ™

Personell Resource 3 (] 0,000 0 0,000 1 ™

Personell Resource 4 M 0.000 0 0.000 1 s

Personell Resource 5 (] 0,000 0 0.000 1 ]

Personell Resource 6 (] 0.000 1] 0,000 1 (4]

Personell Resource 7 (] 0.000 1] 0,000 1 ™

Personell Resource 8 (] 0,000 1] 0.000 1 ™

Materiell Resource 10 M 0.000 o 0.000 20 (4]

Materiell 'Resource 100 M 0.000 0 0.000 20 5

Materiell Resource 101 M 0.000 0 0.000 1 B

Materiel Resource 102 M 0.000 ] 0.000 20 (4

Materiell Resource 103 (] 0.000 0 0.000 10 E

Materiell |Resource 104 (] 0.000 0 0.000 10 ™

Materiell Resource 105 M 0.000 o 0.000 22 (4]

Materiell Resource 106 (m] 0,000 1] 0,000 21 ™

Materiell Resource 107 (] 0.000 1} 0.000 1 B

Materiell Resource 108 M 0.000 o 0.000 15 (4]

Materiell Resource 109 M 0,000 0 0,000 15 (]

Materiell |Resource 11 (m] 0.000 o 0.000 20 ™

Materiell Resource 110 M 0.000 0 0.000 1 [=] \6
1 >

Category: Personell

I Resource references

Operating cost type breakdown | Operating cost category b

)

Document name B l
Docl c:\documents :
Doc2 [c:idocumnents |
Doc3 c:\documnents ! T l
| Welcome ko KOSTMOD 4.0 | Resource specification_|_Department specification | Plan specification | Simulation | Produce report |
Dataset: Test KM 4.0 Force structure:  Test Army 7] Edited Saved date: NfA Saved user:

Cmuka 134: IIpumjep KopucHUYKoOr nHTepdejca passujeHor kopumhemwem table-tab mabnona y

AeCKTON alINKauju
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Ono mro pasnukyje table-tab ox table-form ma6noHa jecTe HaYMH IpUKasuBamba
nHpopMaluja BesaHNUX 3a gjenty oppebenor entutera. AKo caydaj kopuithemwa o6yxBaTa
CaMo jellaH eHTHUTeT, 6e3 Tjelle, cBejelHO je Koju he ox oBa fiBa mabsona 6utu opgabpan y

MOJIeJTy Ha OCHOBY KOTa ce BpILIJ reHeplicabe KOPUCHIYIKOT HTepdejca.

Ha nperxopguoj cmmmu (Cmmka 134) ModKe ce YOUMTH [Apyradyjyi HA4MH IPUKa3a
ONIMja 3a Kpeupame, U3MjeHy U Opucame, M To KopuithemeMm tool-bar xoMIoHeHTe.
OBakaB HaumMH Ipukasa ob6esbjehyje ce crmermubuumpamem oprosapajyher mapamerpa y
MOJie)Ty Ha OCHOBY Kora ce reHepuiie KopucHmuky uHrepdejc. Iloroman je y onum
CUTYyal[MjaMa Kajja KOMIIOHEeHTe 3a IpMKa3 IoflaTaka (y OBOM CIy4ajy Tabema) 3aysmMmajy
MHOTO TIPOCTOpa Ha KOPUCHMYKOM MHTepdejcy. MoryhHOCT 0BakBOT HaumMHa IpuKasa
OIIIYja HYje OTPaHNYeH caMO Ha OBaj 1abjIoH, Beh ce MOXKe KOPUCTUTH M Y CBUM OCTaJIIM
mab/IoHNMa ¥ y 3aBUCHOCTM Of] CBAaKOI IIOjeflUHAYHOr Cay4Yaja MoXke ce opmabparu

oprosapajyhu (Crnka 135).

B Informations regarding: Stude

G BT %[

543
234
212
111
333

» » | B i |

3

Cmuka 135: PasmumunTy HaUMHY NPUKa3uBamba ONLMja 32 Kpenpame, aXypupame u Opucame

nmojgaTraka

Y HacraBky cy npukazaHu unpumjepu kopuinhewa Table-tab mabnona Ha
KOpUCHUYKOM MHTepdejcy Beb ammkaluje. [IpBu npumjep mokasyje npumjeny mabmaoHa y
KOjeM je AujeTe eHTUTeT NpuKasaH kopuitheweMm Field-form mabnona (Cimka 136), ay
npyroMm npumjepy (Cmuka 137) pujere je nmpukasano kopuinthewem Table-form urabmona.

OBy mpuMjepu TOKasyjy IpuMjeHy OcCHOBHOT Table-tab 1miabnoHa, amm M HadMHe
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KOMOHOBama ca ipyruM mra6iaonnma. Oba mpyuMjepa HallpaB/beHa Cy Ha OCHOBY MOfeyIa

HOofIaTaKa IpyuKasaHa y aujarpamy (Cnuka 129).

| Novi | obrisi |

aor e Bzla)alzle) )i BT

S ; D il
12 07.11.2012 Jovanovic Milan
114 09.11.1111 Petar Petrovic
115 11.11.2012 Marko Markovic

Er—

118 24.09.2012 Jokic Mitar

ofe) <« [2]a]afs]e][ =] =]

l Stavka Racuna |

RB 2@
Proizvod ID | 8 Kafa "
Koli¢ina 2

B aE [+[o]s]

Cmuka 136: IIpumjep kopucHuYKor nHTepdejca passujenor kopumhemem Table-tab maéiona

Y Be0 ammmKanuju, ca npukasoM gjerera kopumhemwem Field-form mabmona

| Novi || obrisi |
(of) 1« 1@@5@& » (] BT
RacuniD ¢ " Datum ¢ y Kupac <
112 05.11.2012 Jovanovic Milan
|
1142 07.11.201 Petar Petrovic - ¥
115 11.11.2012 Marko Markovic
17 23.11.2012 Lazar Lazic
118 19.09.2012 Jovan Jovanovic
oo o BRE)Es)e) ()l 55
‘ Stavkaracuna ‘
Novi || obrisi |
(ort), il | B o[ 5| B
’ Rb & ProizvodiD & Kolicina & v
1 3 Smoki 2.0 P
2 5 Griz 5.0 s
3 2 Milka cokolada sa lesnikom 2.0 ’
(ott), s = g SIS

Cmuka 137: Ilpumjep kopucHu4ukor nunrepdejca passujeHor kopuurhemwem Table-tab madrnona
Y Be0 ammkauuju, ca npukasom gjerera kopuurhewem Table-form mabmona
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6.5. KNGUI HIABJIOH

KNGUI* mra6noH 3aMIIUBEH je Tako #a 06e30ujefu yHOC U IIpyKa3 MHpOpMaImja
Be3aHMX 3a ofroBapajyhu eHTuTeT y TabeIapHOM OO/MNKY, JOK ce MOZe/IoM ofabpaHa Jijera
eHTHUTeTa Koju ce obpabyje npukasyjy y ucroj taberm. Octana fjeria MOry OMTH IIpMKa3aHa
Wi y TaboBMMa WIN y OBOjeHMM IIpO30pMMa, KopuiihemeM pasIMYMTHUX, IIPETXOLHO

onmcanux mabsoHa.

OBaj mra670H HOTOfIaH je y cCHUTyanujaMa Kaja IIOCTOje [jelja eHTUTeTa Koja
IpeJiCTaB/bajy arperalyjy eHTuTeTa Koju ce obpabyje ca Hekum Apyrum entuteToM. Taga ce
Ha OCHOBHY TabesTy, Koja y KOJIOHaAMa IpuKasyje aTpuOyTe eHTUTeTa Koju ce obpabyje,
TMHAMUYKI JIOZIAjy KOJIOHE KOje IpeJCTaB/bajy CBa IIOjaB/bMBAMba €HTUTETA Ca KOjUM ce
BpuIM arperaiyja. hiemja Koja HacTaje OBaKBMM YKpIUTameM he IIprKa3uBaTy BpHjeSHOCT
arpubyra y arpernpajyhem eHTUTETY, U TO OHOT aTpuOyTa KOju je criennuIypad y MoJeny.
Ha oBaj Haumu, TabemapHyM IpuKas Koju ce fobuja Ha KOPMCHUYKOM MHTepdejcy
KOMIUIETHO TpaHc(opMullie MoJieN ofaTaka Koju IOCToju y 6asu, ¥ y CTBapy IpeJicTaB/ba

YKpILUTamke TofjaTaka U3 HajMambe TpU® Tabeste penanyoHe 6ase MofjaTaka.

OBaj ma6/I0H Ka0 OCHOBHY I'paMuKy KOMIIOHEHTY KOPUCTH Tabey, M MOTO/jaH je y
CUTyal[MjaMa Kafa KOPMCHUK >Kelu Jla MMa Tperief;, MHQpopMalMja Be3aHUX 3a BUILeE
II0jaB/p}Balba jeTHOT €HTUTETA, Kao ¥ MOIYhHOCT jefHOCTaBHOI YHOCA [T0JjaTaKa Be3aHMX 3a

ErOBY Jjjeny, 06e3 3ay3yMarba JJOJATHOT IIPOCTOpa Ha KopucHMYKoM uHTepdejcy. Table-

¢ HasuB KNGUI mpepcraBpba pafgHu HasuB OBOT LIa0lIOHA KOju ce Kao TakaB opomahmo y
Jlabopatopuju 3a coprBepcko umXewmepcTtBo Ha @POH-y. Hamme, T0 je ckpahenuia op ksasu-
HopManusoBanyu GUI, HasuB koju je kopumrheH 3aTo IITO Kafa ce OBaKaB IIPMKa3 MOCMAaTpa y CTAaTMYKOM
00Ky, MOXKe ce 3aK/bydMTH Ja ce pafy O HOpMaau3oBaHMM mopanyMa. Mehyrum, oHo mrTo ce Ha
IIPMKa3aHMM IIOfjali¥Ma He B/, TO je Aa je Opoj KomoHa Koje he ce mojaBuTu Ha KOpUCHUMYKOM MHTepdejcy
IIPOMjeb)B, ¥ 3aBUCH OFf O6poja c/IoroBa y Tabe/u Koja IpefcTaB/ba arperalyjy AByje He3aBUCHe pealyje.

65 CBako HOBO fiujeTe Koje ce MpuKasyje oBUM InabmoHoM ykpiutahe momartke us mBuje Tabene ca

HofalMMa 13 OCHOBHe Taberte, Koja IpefcTaB/ba OTall eHTUTET Koju ce obpabyje.
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form u table-tab ma6morm 3a mpmkas momaTaka O CBaKOM JjeTeTy 3aXTHjeBajy IpUKas3
HaHeTa OM/I0 y MICTOM, OMJIO Y OfIBOjeHMM ITpo3opyMa. Takobe, KOpUCHUK He Mopa Jia ce
Kpehe 13 IaHesTa y maHen Kako OM yIMCUBAO pas/MuuTe Iojarke, Beh ce cBu oBu mopaim
yHOCe y OKBUPY McTe Taberle, 4iMe ce 3Ha4ajHo yop3aBa yHoc. Ha cpepehoj ey 6uhe
npukasaH ynpomhenn mopen mogaraka (Cmmka 138) u xopucHmuky nHTepdejc (Cmka
139)  xoju waycrpyje kopumheme KNGUI mabnona y pmeckronm ammkamyju. buhe
IpUKasaH M TPEHYTHU Cafip>kaj Tabe/la Ha OCHOBY Kora he auHaMu4kym OMTH KpeupaHe

KOJIOHe y Tabemn (

Tabena 6, Tabema 7, Tabena 8, Tabena 9).

Polozio
- Ocena

Student : Predmet
- Indeks . I . | - Sifra_predmeta
- Ime ! - Naziv_predmeta
- Prezime - Semestar
- JMBG - Broj_poena

* Koristi
- Iznos_uplate
Prava

- Sifra_prava
- Naziv_prava
- Uslov

Cnuxa 138: [Tuo mopena mogaraka 3a npukas KNGUI ma6mona
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Tabena 6: Cappikaj rabene CrymeHT

Nnpexc Nme IIpesume JMBI
4 Vojislav ~ Stanojevic 1234567876543
5 Pera Peric 12341234

70 Dule Savic 12121211212

71 Marko  Markovic 11111111

73 Milos Milic 33333333

74 Zika Zivkovic 1234567

Tabena 7: Cagpikaj rabene Ilpegmer

ITudpa npegmera Hasus npeamera Cemectrap Bpoj 6ogoBa
1 Projektovanje programa 7 60
2 Uvod ulIS 2 30
3 OIKT 1 30
4 Principi programiranja 3 40
5 Osnovi organizacije 1 30
6 DMS 3 30
7 Matematikal 1 35
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JoxTopcku paj, 3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

Tab6ema 8: Cappikaj rabene Ilomosxmo

NMupexc IIudpa npenmera Oujena

Tabena 9: Cagpixaj rabene Kopuctu

Informations regarding: Student

ROT 2D

4 2 9
4 4 9 4 1 1000
4 6 6 4 2 1000
5 3 9 5 1 10
70 3 6 73 1 1000
70 7 8 73 2 500
73 1 10
73 6 7

3 PREZIME  JMEG ojekto 2 Uvoduls 3 OKT
ojislay Stanojevic 1234567876, 9 7

Pera Peric 12341234 | 9

Dule Savic 12121211212 | [ 6
Marko Markovic 11111111

R —

4 Principi programiranja 5 Osnovi organizacije 6 DMS 7 Matematikal Dom 1
9

6

1,000,000
10.000

11,000,000

Menza 2
1,000,000

500.000

Markica 3

Zika

Zivkovic

1234567

Cmuxka 139: IIpumjep kopucHu4Kor nHrepdejca passujenor kopumhemwem KNGUI ma6mona y

BEeCKTON alINKauuju

Tpancdopmanuja momenra u3 6ase moparaka Koja obesbjebyje oBakaB mpukas
IIoflaTaKa MMa 3a IOC/bEMIY U [IPyradyujy UHTEePIpPETAljy M3MjeHa Haj ITofaluma y
IpUKa3aHoj Taben. Y3poK 3a TO je uMibeHNuIa fa cBe hemtje Koje HeMajy CBOjy BpujefHOCT,
a Hajlase ce Ha IIpecjeKy HeKOT pefia, ¥ HeKe KOJIoHe Koja IIpuIIajia HeKOM Ojernemnty, 3alpaBo

He HOCTOje Kao CIoroBn 'y 6asu IIogaTaka. Hauwme, ako ce HObe OJl IpMKa3aHOoT anMjepa,
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YHOC OIijeHe 3a HeKOT CTyfleHTa 13 HeKOT IpefMeTa 3axTujeBahe ybaiuBame HOBOT C/IOTa ¥
arperupajyhoj tabemu y 6asu mojaraka, M TO TaKo LITO he mpuMapHM K/byd OBOT CjIOTa
OMTH cacTaB/beH Off IPMMAPHUX K/bydeBa OHOT CTY[€HTa M OHOT IIpefiMeTa KOji ce Hajlase
Ha pefly OZHOCHO KOJIOHM Ko0joj mpumazia henuja y Kojoj je n3BpieH yHoc. bpucame oujene
3a HEKOT CTyfIeHTa 13 HeKOr IIpefiMeTa 3aXTujeBa Opycame 4uTaBOr OfroBapajyher ciora us
arpermpajyhe Tabene, JOK WM3MjeHa OIljeHe IIOJpasyMujeBa aXypupame CIoTa Yy

arperupajyhoj Tabesnu, ¥ To caMO Y KOJIOHM OIljeHa.

Ha mperxopmHOM mpuMjepy HOKa3aHO je /ia 0Baj MIA0JIOH HUje OTpaHMYeH CaMo Ha
obpabuBame jegHOr Ojemerma, Beh ce MOXKe YK/BYIMTH IIPOM3BO/bAaH OpOj eHTUTETa KOju
npefcraBbajy Ojeyy obpabuBaHOr OCHOBHOI eHTHUTeTa (IIOpey YHOLIeHma IIOfiaTaka O
IOJIOKEHUM MCIUTHMA, 00e361jeheno je u yHouIeme IofaTaka O IpaBiMa KOje KOPYCTH
cTyzienT). Tpeba 6uty ompesan y 6pojy djeye xoja he 6urtu yxpydena y mpukas 360r Tora
IITO Ha Taj HAYMH Tabema MOXKe IIOCTATH IIpefyradyka II0 XOPU3OHTAIN, M THMe Ce MOXKe
CMamBUTHU TperaefHocT. Takobhe, ako Tabema ca KOjoM ce BPIIM arperaluja Caip>Ku BeIUKI
6poj cmoroma, mpukasaHa Tabema Takohe Mo)ke IOCTATM HemperefHA. 3aTO je HOpes
OCHOBHUX OIlepallija 3a Kpeupame, U3MjeHy 1 Opucame, yBefleHA U HOBA, KOjOM ce IIO
noTpebM MpUKA3yjy WIM CaKpUBajy MOfallM O Ojeyu eHTUTeTa Koju ce obpabhyje. Ha
cpepehoj cmum npukasaH je KOpMCHMYKM JHTepdejc M3 IPETXOZHOT IpyuMjepa ca

YK/BYIEeHOM OTILIMjOM KOjOM ce CKpuBajy moganu o djeyu. (Cmmka 140)
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B Informations regarding: S5tudent |Z||E|[z|
Y|

PREZIME IMEG
Stanojewic 1234567576, ..
Peric 1253412534
Savic 12121211212

Markovic 11111111
Flilic 23333333
Fivkowic 1234567

Cmuka 140: nycrpanuja kopuirhema onepanyje KojoM ce cCakKpuBajy MOJALM O Ajelt Ha
KNGUI ma6nony

CrmyaH HauyyMH IIpMKas3¥Bama Iojaraka oMmoryheH je xopumhemeMm cross-tab Tj.
pivot uHCcTpyKIMje yHyTap camor SQL ymuta y Microsoft SQL Server [SQLServer] cucremy
3a ympas/baibe 6a3aMa nopataka. Pivot omoryhasa npukasnBame BpHjeTHOCTI PefjoBa HeKe
Tabese Kao KojmoHa pesynryjyhe tabene SQL ymura. [Cunningham04] Ommrtu 067k oBor

YILITa MO>Ke ce NIpuKa3aty Ha cnefehn Hauny (Cmmka 141):

~ ™
SELECT columns

FROM table
PIVOT
( Aggregate Function(Measure Column)

FOR Pivot Column IN ([Pivot Column Values])

Cmuka 141: Omuru 06muk kopunrhemwa PIVOT napenoe
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Omno mro pasmkyje KNGUI m1a610H off IpeTX0JHO OIMCAHOT MPICTYIIA jecTe IITO
ce wuMe omoryhasa He camo TpaHcopMaliyja TofjlaTaka 13 Tabesa y pealoHoH0j 6asu y
IWBY IpyTadMjeT HauMHa IpMKasuBamba OBUX IofiaTaka, Beh ce omoryhasa u xopuiheme
ollepanja Koje Bpllle ¥3MjeHe HaJl IPMKa3aHUM IIOoflalliiMa Koje ce 3aTuM pedeKTyjy 1 Ha
nopaTke y 6asy nmoparaka. CBaka olepaljuja Taja TpaHcopMille IMpHUKa3aHe IOfaTKe Y
HUu3 ofjexaTa 4mje ce M3MUjeleHO CTame 4dyBa y 6asum kKopumthemweM pasmmantux SQL

YVIINTA, ¥ 3aBUCHOCTN Ol HACTa/INX I/I3MjeHa.

[IITo ce Tnye peajmsanuje oBor mra6noHa 3a Be6 arwmkanyje (Cmmka 142), a 36or
CTTOKEHOCTM MMIUIEMeHTallMje ¥ CIelM(PUUHMX KapaKTepUCTMKa BeO aIvmmMKaluja,
nocseheHo je MHOTO BpeMeHa MCTpa)kKMBamby HauMHA MMITIEMEHTalllje Kpo3 pa3Boj HOBE
Be6 rpadiuke KOMIOHEHTe, a IeTa/bHI Pe3y/ITaTi UCTPAKNBaIba IIPUKA3AHNU CY Y OKBUPY

Macrep paga [Mladenovicl3].

Diordje Mlzdenovic Softverska Inzenjerstve 3708201 H 10 10
Add row

Cmuka 142: IIpumjep kopucumukor unrepdejca paspujenor xkopuurhewem KNGUI ma6mona 'y

Be0 anmIMKanuju
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7. llpeasior HoBor npuctyna - SilabUI

Y oBom mornmaepy Omhe mpukasaHe KapaKTepUCTMKe HOBOI IPUCTyHAa KOju
IIpeficTaB/ba Pe3yATAaT MCTPaKMBama CIIPOBENEHOT Yy OKBUPY M3pajie HTOKTOPCKe
nucepranyje. HoBu mpuctym je HasBan SilabUl, a ume unHu ckpahenn Hasus Jlaboparopuje
3a codTBepcko MHxemepcrBo Pakynrera opraHusamyonux Hayka (SILAB) [SILAB], vy
OKBUPY KOje je CIpPOBeIeHO WUCTpakMBame, U Cy(PUKC KOju O3HAYaBa Ma je IIpojeKat
ycMjepeH Ha pasBoj KopucHnukor untepdejca (User Interface — UI). SilabUI npuctyn nma
3a Iwb Jja objeqHM CBa casHama JI0 KOjUX Ce HOIUIO TOKOM MCTpaKMBamba, a Koja Cy

IIpMKa3aHa y IIpeTXOJHUM IIOIJIaB/bJIMaA.

Y npyrom IHOIJIaB/bY CY pa3MaTpaHU PA3NYNUTH IPUCTYIN ¥ Pa3sBOjy KOPUCHUYKOT
nHTepdejca (cKkuLMpame, BU3YETHO Kpenpame, Kopuiheme jeslka 3a crenydukarjy, kao
u Kopulitheme Mojiera U MojieoM BoheHu pasBoj), a 3a CBaKM HPUCTYI Cy TpHKasaHe
IIpefHOCTU M HepocTanu. Y oBoM KoHTekcTy SilabUI mpuctyn ce MoKe IIOCMaTpaTyl Kao
IPUCTYI KOjU je 3aCHOBAH Ha MOJ[IMMA, M KOjU KOPUCTU IIPETHOCTYM MOJENIOM BOheHOT
pa3Boja, a/m MCTO TAKO KOMOMHYje 06pe KapaKTepUCTIKe OCTA/INX IPUCTYIA. Y HACTaBKY
he 6wty npukasaHu HauMHU 3a crelU@UKALNjy MOjena, Ha OCHOBY kora he ce Bpumrn
reHepycame KOPYCHUYKOT MHTepdejca, Mehy Kojuma je u3yseTHo 3HauajHa MoryhHoct
IVPEKTHOT Kpeupamwa ylasHe crenuukamyje koja je sacHoBaHa Ha XML-y, Kao jefHOM
BUZly jesumka 3a creumdukanujy Oymyher xopucHmukor wuntepdejca. Ilopex Tora,
moryhHocT kopuirhemwa ma6moHa KOpUMCHMYKOr MHTepdejca (mormasmbe 6.) M HUXOBOT

KOMOVHOBaba, y3 jeJHOCTAaBHOCT IIpoMjeHe ofjabpaHuX IIabioHa Kpo3 IIPOMjeHy y/lasHe
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crenndukanyje, omoryhaBa TIIpaB/belbe KOPUCHUYKOT WMHTepdejca Koju ce Moxe
KOPYUICTUTHI Kao IIPOTOTUII NPWINKOM IIPUKYIUbakha ¥ Ba/IjjallMje KOPUCHIYKNX 3aXTjeBa,
IIa ce Ha OBAj HAYMH IIOCTIDKY CBe IPETHOCTM KOje IPYyXajy alaT 3a CKUIMpPambe
KopyucHM4Kor mHTepdejca. SilabUI mpuctyn npepsuba reHepucame NIPOTpaMCKOT Kofia
KOPYICHIYKOT MHTepdejca Kojy ce KacHyje MOXKe YIUTATH ¥ OUTH ,,[Ipello3HAT O CTpaHe
a/laTa 3a BU3YeTHO Kpeupame KOpMCHMYKOr mHTepdejca (Cmikxa 143), m Ha Taj HauMH
VICKOPUCTUTY IPEeTHOCTU ajlaTa 3a fa/by oOpajy TeHepMCaHOT KOPUCHUYKOT MHTepdejca,

YKOIMKO 32 TMMe TIOCTOju TTOTpeba.

F Java - StudentMagistarskifsrc/Generated/view/UC_FieldTabTable/StudentPanel. java - Eclipse

File Edit Source Refackor Mavigste Search Project Run Window Help

irHe & -Sal F-0-Q-  BHEEG ISCF- (PlAEN Yl Gl e |8 3 |
[E] UseCassuiExtension.xsd 4] *studentPanel java *StudentPaneljava £2 =8
- -
jg [ Centainers EEEEIERIRY vore Conporers| Herw | Cuetom | Lajout BEE® o o
1B svmcaBDAOEoEE 8 E ¥| | & this - Panel, Group "
@ = Y o R aTEERTGrA & "IMBG:" IbIMBG - Label, Absolute
iew Log 5 ™ jtf G - ITextField
@ @ "Prezime:" JbPREZIVE - JLabel, Absclute
o Ine: I: (0 ™ HPREZIME - ITextField
i & "Ime:" JBIME - JLabel, Absolute
nn R {00 ™ LFIME - TTextField
E & "Indeks:" jbIMDEKS - JLabel, Absolute
= IMBG: li:l " tFINDEKS - JTextField
g — ——— = =[] epTabiowi - TTabbedPane, PlasticTabbecPaneLll§Tabbed:
" Palozio KD"'S”\ [T "Errar pars..." - TTextarea , Polozio
- <=1 "Error pars..." - Label, Ahsolute , Koristi
_ B2 jtbiavigation - JToolBar, JTaolBarfDefaukToolEar
= B jdbialoginsert Student - MDialog 3
1] -
& < >
Properties | Layout | Events
Properties value ~
[= Basic
Error parsing: return StudentPanel.jpkoristi; in getPanelKoristi background [ 169, 130, 176 ]
border Mo Border
enabled v true
focusTraversalPolicy [1
Fant. Tahoma, 11, Plain
foreground [0,0,0]
locale English {Urited States)
modzl javax.swing. Def aultSingleSelect
opague [ False
preferredsize [5 5]
W 1] Recordtilo EE I CIEE o0 s [7o0, 311]
toalTipText
(=] Expert v
== £ 2
GUIjJava Editor | Praperty file
AT this, x:488, y:0 Wrikable Smart Insert | 398 1 H g lisffleRBRyEE Q9

Cmuka 143: O6paga reHepucanor KopucHUYKor narepdejca kopuirhemwenm Jigloo [Jigloo] amara
3a BU3YeTHO Kpeupambe KOPUCHINYKOT nHTep(ejca Koju ce mnrerpuure ca Eclipse pasBojuum

OKpYKemheM

Y 1pehem mormaBby pasMaTpaHu Cy IOCTojehM NpPUCTYIM MHXKeHepUHTY

copTBEpCKUX 3aXTjeBa, TEXHVKA 32 IPUKYIUbambe 3aXTjeBa, AT je Iperyie]] KapaKTepuCcTuKa
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IBUje TOMMHAHTHe TeXHNUKe 3a chelmdukanujy saxtjeBa (clnydajeBu Kopuithewa u
KOpUCHUYKe Mpude), U UAeHTUUKOBaHE Cy TIpeSHOCTM Kopuiihema caydyajeBa
Kopuithema (mpuje cBera CTPYKTYpMPaHOCT, I[jeJIOBUTOCT M HMBO [IeTa/bBHOCTH) Y
KOHTEKCTy ayToMaTusalluje IIpolieca Kpeupama KOPUCHMYKOT MHTepdejca 3aCHOBaHe Ha
saxTjeBuMa. Ilopen Tora objamrmeHa je M y/ora JOMEHCKOT MOfie/la M HeroBa Besa ca
cny4yajeBuMa kopuithemwa. Takobe, mpuxasano je m Hekommko Hajuenthe kopmirheHmx
ma6oHa 3a crenudukanujy caydajea Kopuinhema. Ha kpajy cy pare mpemopyke 3a
crenlMpUKaNjy KOpaKa y ClieHapujy cIy4aja Kopuiinhema M BMXOB yTuidj Ha Oymyhm
KOopyucHIYKM yHTepdejc. Y3umajyhu y 063up ussesieHe 3axpyuke GOpMIPaH je MeTa-MOJielI
3a Kpeypame yaasHe crenudukamnyje Koja je y HOTIYHOCTM 3aCHOBaHa Ha C/Iy4ajeBMMa
kopumhema. [Tormaspe 3 3aBpiiaBa objallberbeM yIore IPOTOTUIIOBA Y MHXKEIbepPUHTY
3axTjeBa, Ifje ce JMICTHYy NpefHOCT Kopuinhemwa eBoMyTMBHMX Ipororunosa. SilabUI
npuctyn omoryhaBa reHepyucame IpOrpaMcKOT KOfa KOPUMCHUMYKOT MHTepdejca Koju ce
MO)Ke W3BPLIMTH, a TOpel Tora OMOTryheHa je M meroBa M3MjeHa, Ma ce HOOMjeHU

KOPYICHIYKM MHTep(ejc MOXKe IIOCMATpaTy Kao M3BPILVIBY €BOIYTYBHY IIPOTOTHIL.

ITormasbe 4 mpeficTaB/ba MOKYIIAj fia ce fole oAroBopa Ha MUTamba KOjU Cy PasIosn
3a YMIbEHMILY Jla HY jefiaH off mocrojehnx anmara Huje ycmno fa oKo cebe OKyIM MIMPOK KPyT
KOPYICHUKA, OTHOCHO Ja 3aJ0BOJbM II0Tpebe IIpuBpesie, KOjii Cy TO 3aXTjeBU KOje alaTy 3a
reHepycame KOPUCHUYKOr MHTepdejca MOpajy fa ucnyHe kako Ou Oy mpuxsahenn of
CTpaHe TOTeHUUjaTHNX KOPUCHMKA M Ja /M JaHac aKTye/HM alaT WCIYHhaBajy OBe
3axTjeBe. 3aTo je IPBO CHPOBENEHO MCIUTHBame y (GOopMu aHKeTe 4YUju je Wb OMO
yrBphuBame mpeosmabyjyher craBa Hocmmana codTBepcke WMHAYCTpMje - MCKYCHUX
copTBepCKMX WUHXKemwepa, IO INTalby e/leMeHaTa Tj. KapaKTepMCTMKa Koje alaT 3a
reHepycame KOPUCHMYKOr uHTepdejca Mopa ma mocjefyje Kako OM ra IpuUXBaTIWIM U
KOPMCTIIN Y TIPOILiecy pas3Boja copTBepa. YoueHe KapaKTepyCTVKe he y oBOM IIOITIaB/by

OuTH TOCMaTpaTHe Kao 3axXTjeBM Koje HOBU MPUCTYI TeHEPUCAHhY KOPUCHUYKOT
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uHTepdejca MoOpa Ja 3afoBO/bU Kako 61 O6mo mpuxsaheH off cTpaHe IOTEHIMjaTHUX
KopucHuKa. Ha 0CHOBY youeHux 3axTjeBa JepMHICAHN Cy KPUTEPUjyMU Ha OCHOBY KOjUX je
u3BpiIeHo nopebeme mocrojehmx amata 3a reHepucame KOPUCHMYKOT MHTepdejca. Y
HacTaBKy he OuTy MpuKa3aHa /MMCcTa KPUTEPUjyMa, ca KapaKTepycTiKaMa Koje he 6uru myo
HOBOI' IIPUCTyIIA, a KOje Cy Of CTpaHe MKCIMTAHMKA IIpelio3HaTe Kao IIOTpeOHe, V3

KapakTepucTuke Koje he 6utu npuxsahene xao gobpa mpakca us nocrojehnx mpucryma.
e Mopenmu Ha KOjuMa je 3aCHOBaHa y/Ia3Ha cnenudukamnyja

Anaymusupajyhm usHeceHe CTaBOBe MCHMTAHMKA IO HEKOIMKO PasIMUNTHUX
INTamba Be3aHUX 3a MOJE/Ie KOju ce KOpucre y paHMM ¢asama codrBepckor
IIpOjeKTa MOXKe Ce 3aK/bYYNTH Jja CIydajeBy Kopuinhema THjeCHO IIOBe3aHM ca
JIOMEHCKIM MOJIeJIOM JIOMUHIPAjy Kao IIO/Ta3HU MOJZeN Y pa3Bojy codprBepa. Y3
clyJajeBe Kopuiihema ¥ TOMEHCKM MO/, UCIIMTAHUIN CY Y 3HAYAjHOj Mjepu
UCTaKIM U TOTpeOy TIpaB/bera IPOTOTUIIOBA KOPMCHUYKOT MHTepdejca.
OBakBM pesyaTaTH caMo MOTBPyjy 3akbyduke mobujeHe y Tpehem mormaBmy
pasMaTpameM I0CTOjehyX NpHCTya MHXKEmhEepUHTY COPTBEPCKUX 3axTjeBa 1
TeXHJIKa 3a IIPUKYIUbalbe 3axTjeBa. 3aro he MeTa-Mojen 3a Kpeupame ylasHe
crienypukanyje oMOryuTH JpeKTHO NIOBe3NBame eJleMeHaTa cremydukaiyje
ClyJajeBa Kopuilhema M eleMeHaTa JIOMEHCKOT Mofena, y3 MoryhHoct
IpUApyKuBamba nHpopMaIyja Koje ofpebyjy sxemene cnenyuduanoctu 6ynyher
KOPMCHUYKOT MHTepdejca. Mako ¢y oBaKBU pe3y/ITaTil Ha JIMHUjU TOCAJALTBUX
JIMYHMX JICKYCTaBa Koje caM MMao y pas3Bojy codTBepa, Ila Cy 3a MeHe Owm
OYEKMBaHJ, IIOCTaB/ba CE€ NNMTAIbE 3AIUTO HUTHU jeflaH Off pa3MaTPaHMX asaTa
(ocum camo pjenmmmuano WebRatio n BizAgi BMP) 3a ayTomMaTusaljujy passoja
KOPUCHMYKOT MHTepdejca HUje Ha OBAj HAYMH IIPOjeKTOBAO Y/Ia3HY
crreruukanyjy. CMaTpaM ja je OBO jeflaH Off 3HAYajHUjUX pasjiora crmabor
IIpUXBaTakba MOCMAaTPaHUX IIPUCTYIIA Off CTpaHe IMPer KPyra KOPUCHUKA.
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3aBHUCHOCT ya3He cnenym@ukaiyje o Mofena MogaTaka

CBM IIOCMaTpaHM aZlaTy Cy Yy BEIMKOj Mjepu 3aBMCHM Off MOJiella IoflaTaka, a
HoTpeby 3a yCIIOCTaB/balbeM OBE 3aBUCHOCTM IPWINMKOM fleMHNCama yaa3He
cnenyuduxaiyje norephyjy u M3HeceHM CTaBOBM McIMTaHuKa. OHO IITO Tpeba
HAIIACUTH jecTe JIa ylasHa crennukanuja He 61 Tpebana ma 6yae UCK/BYINBO
3aCHOBaHa Ha MOJIeJTy IOfIaTaKa, Kao IITO je Cy4aj ca BehmHOM mocMarpaHmX
armata. Hamme, Kao MITO pe3yaTaTy UCTpakMBamba MOTBPhyjy, a MITO je fujenom
MI3HECEHO y 00pa3/IoKemby NPeTXONHOT KPUTepujyMa, MOJeNl IOJATaKa, IIpuje
CBera JIOMEHCKU Mojien (KOjy Omucyje CTPYKTYpy coPTBEpPCKOT cucTeMa) Tpeda
fa Tmpatu crenuduKanyujy caydajeBa kopuirhema, Koja IOpef CTPYKType
OMICYyje U MOHAlllatkhe KOPMCHNUKA MPWIMKOM MHTEPaKIUje ca CUCTEMOM, Kao I
crrernuUKaNyjy Tora ImTa cucTeM Tpeba ma paam (ToHamame cOPTBEPCKOT
cucrema). CmarpaM Ja yilasHa cremydukanuja TeK y TOM CIy4ajy IOCTaje

CeMaHTIYK! JOBOJ/BHO Oorara 3a ayToMaTH3allijy pa3Boja MHTepdejca.
Haunn gedunncama ynasne cnenuduxamnuje

CTaBOBM MCIMTaHMKA IO MUTAlY HauMHA AeduHuCcama ylasHe crenuduxaiuje
Cy mofMje/beHM, Mpuje cBera musMely Busyemnor mojenoBama M TpadyuyukKor
alaTa Koju O6M BOJMO KOPMCHMKA Kpo3 Ipollec AeduHucama crenndukanmje,
A 3HavyajaH Opoj MCIMTAHMX CMaTpa Jia je MOXKe/bHM HauuH JeduHucama
y/lasHe creny@uKanyje pyqHuM KyljambeM Kofla JOMEHCKY CIelduyHor jesuka
pasBujeHor 3a Ty HamjeHy. Ca [pyre crpaHe, IIOCMAaTpaHM aJaTH 3a
ayTOMaTM3allijy pPasBoja KOPUCHMYKOT MHTepdejca yrmaBHOM omoryhasajy
caMo jemaH HaumMH pJeduHucama yraasHe cremyudukauuje. SilabUI npucryn
omoryhaBa cBa Tpu HauMHa AeduHMcama yrasHe crenudukanyje, o yemy he

ONTH BUILE PUjedy Y HACTABKY IIOI/IaB/ba.
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e Haunn kpenpama KOpUCHIIKOT MHTepdejca

Y norreny HauMHa Kpeupama KOPUCHUYKOT NHTepdejca, OHOCHO Jja JIN ajiaT 3a
ayToMaTu3alyjy pasBoja KOPUCHMYKOI MHTepdejca Tpeba fla Kao pesynTar
o6e30ujemy MPOrpaMcKu KOf KOpUCHWYKOT uHTedejca (user interface source
code generation) wii KOpUCHMYKU MHTepdejc Koju he Outm pesynrar
MHTepIIpeTallyje yaa3He crenyQuKaluje y BpyujeMe usBpluema (runtime user
interface generation), ucIUTaHNULY Cy YOjefi/bUBO OIIpeNMje/beHN 3a TeHepHCcambe
IPOTPaMCKOT Kojfia KopucHMYKor uHTepdejca. SilabUl mpucryn omoryhasa
YIIPaBO OBaKaB HAauMH Kpeypama KOPYCHNYKOT MHTepdejca®, y3 omoryhaBame
KOPJMCHMKY IIOTIIYHE KOHTpose (M3MjeHe, JIOIIYHe M CJI.) HaJ FeHepUCaHUM
HpOTpaMcKMM KofioM. IIo OBOM KpUTEpUjyMy ce Ppas/MKyjy M IIOCMaTpaHu

aIaTy, jefHN TO/IPKABAjy jeflaH, a JPYIy IOAPIKaBajy [PYTu MPUCTYIL.
e VI3MjemNBOCT reHEPUCAHOT IPOrPAMCKOT KOa

Kao mto je mperxopno HarmamieHo, SilabUI mpuctyn omoryhaBa KOpUCHUKY
IOTIIYHY KOHTPOJIy Hajl IeHepMCaHMM IIPOIPAMCKUM KOJOM. Jlako Heku of
IocMaTpaHMX ajata Takobe o6e3bjehyjy renepmcame mporpaMckor Kopa
KOPMCHUYKOT MHTepdejca, OBY a/IaTy YITTABHOM He J103B0O/baBajy KOPMCHUKY Jia

BpIIY M3MjeHe Y TeHEePMCAHOM IIPOTPAMCKOM KOZY.

5 SilabUI npojexar je y moderky o6esbjehusao oba HaumHa Kpempama KOPUCHUIKKOT MHTepdejca.
Pa3Boj jemHOr M Apyror HauMHA je BpILeH IapanenHo, MehyTuM oBa mpakca je ca jefHe cTpaHe M3MCKMBaIa
MHOTO pecypca, HOK pealmHa moTpeba 3a oba IpuUCTyna HMje NOCTOjana, jep Cy Hapyduouu cOpTBEpCKUX
IpojeKaTa UCK/bYYMBO 3aXTMjeBali [eHepHcame IIPOrpaMcKOr Kofia KopucHudKor nHTepdejca. Kopumheme
[PYTOT HaulMHA TeHepUcamba, OHOCHO VIHTepIpeTalje yaa3He crennuKanyje ¥ reHepyucame KOPUCHIIKOT
uHTepdejca y BpyjeMe MU3BpLIEHa, CBEJIO Ce Ha BaTUAALMjY KOPMCHMYKUX 3aXTjeBa ONHOCHO IpaB/beme
IIPOTOTHUIIOBA KOju ce 6auajy (throwaway prototype), anu ce 3a OBy HaMjeHY MO>Ke KOPUCTUTY ¥ TeHepHcambe
IIPOTPaMCKOT Kofja KOPMCHMYKOT MHTep¢ejca. HakoH M3BpIIeHOT MCINUTUBAbA U aHAIU3E Pe3yaTaTa, Koju
IIOKa3yjy yOjel/bMBY OIPEAUje/beHOCT MCIMUTAHUX 3a TeHepucame IPOrpaMCKOT Kofja KOPMCHUYKOT
uHTepdejca, OMIYINICHO je Ia ce ORyCTaHe Of Aa/ber MapajielIHOT pa3Boja oba mpucrtyma u mpebaun Gokyc Ha
TeHepycambe IPOTrpaMCKOr KOia KOPUCHMYKOT nHTepdejca.
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e Tlopgprxana moryhHocT n36opa ma6noHa KOpUCHUIKOT MHTepdejca

Behunckn craB mcnmranmka o mHpoOpMalMjaMa Be3aHNM 32 KOPVMCHMYKI
uHTepdejc KojuM je MOTpeOHO MpOIIMPUTH YIasHy clenmduxanujy je na
cenndukanyja Tpeba ma omoryhm musbop msmehy pasmmumtux ma6moHa
KOpucHMYKOr uHTepdejca. Ilopes Tora, MHOrO Mamwbli, Iy WMIAK 3HAYajaH
IpOIleHaT MCIUTAHUX CMATpa fia KOPUCHUK Tpeba fAa mMa moryhnoct msbopa
cnenuduyHnx  rpaduUKMXx  KOMIIOHeHaTa. IlocMaTpaHum — ajatm  3a
ayroMaTu3alyjy pas3Boja KOPUCHWYKOI MHTepdejca He Ipyxajy MoryhHocr
n3bopa mabjoHa KOPUCHNYKOI MHTepdejca (13y3eB OrpaHMYeHe IOJpIIKe
anmata WebRatio), pok nojepunu omoryhasajy ns6op crenydpyuamux rpadiakmx
KoMmroHeHata. SilabUI mnpucryn omoryhaBa nsbop msmehy pasmmamrix
ma6/I0Ha KOPUCHMYKKOT MHTepdejca (0 KojuMma je OMIO pujedy y IIeCTOM
IOITIAB/bY), a Takohe KOpUCHMKY Hpyka ¢rekcubmiHocT mupu  usbopy
rpadMUKNX KOMIIOHEHTH. Y3 TO, OBa IIOfielllaBamba HICY obaBe3Ha, Beh je
omoryheHo fa yasHa cremidukanyja He Cafp Xy HUTY jefiHy MHPOpMAILjy o
KOPMCHUYKOM MHTepdejcy. VHTepperalinjoM oBakBe cllenypukalmje aar 3a
TeHeplcalbe IIPOTPAMCKOr KOfIa MOCTaB/ba IIOfIpasyMyjeBaHa IIOjellaBarba
BesaHa 3a KopucHUYKM uHTepdejc. Ha oBaj HaumH je obesbujeheno ma
KOPUICHUK MOXe p#eduHMCATH yaa3Hy crenuuUKamyjy ¥ TIeHepucaru
KOPUICHNYKM WHTepdejc 0e3 yraxema y JIeTa/be Be3aHe 3a KOPVMCHIYKI
uHTepdejc, mTo 3HaTHO yOpsaBa Ipoliec pas3Boja. HakoH Tora, aHam3oMm
noOMjeHOr KOPMCHMYKOT MHTepdejca, YKOMMKO ce IOKaKe MOTpeba 3a
IpyrauujuM MOfelllaBabyuMa, KOPUCHMK MOXKe JONYHMUTH ClielupUKalujy
HOTpeOHMM TofiemaBamyuMa. O HaumHy u360pa WAGIOHA KOPMCHUYKOT
nHTepdejca u crenypuyHNx rpadguUKX KoMnoHeHTy he 6ty Bue pujeun y

HaCTaBKY IIOIJIaBJba.
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e Ilogpumka 3a pasnmynuTe TUNOBE AIUIMKAIIMja

Kao n Behuna mocmarpanux ajata 3a ayroMaTusanyjy pasBoja KOPMCHUYKOT
unrepdejca, SilabUI mnpuctyn taxohe omoryhaBa pasBoj KOpMCHUYKOT
nHTep(dejca 3a pasnmmunTe TUIIOBE COPTBEPCKUX CHCTeMa, y3uMajyhu y o63up
CBe CHENM(PUIHOCTH PA3TUIUTUX TUITOBA cOPTBepcKux cucrema (0 Uemy je
6wio  pujean Yy  [eTOM  [OMIAB/BY), KopuinhewmeM  pasmmunTux
VIMIUIEMEHTAIIIOHNX TeXHomoryja®. Pesynratu mcnmtuBama Takobhe moxasyjy
Jla JICHMTAaHMLY OBa IIMTama CMATpajy BeoMa 3HAYAjHUM M I[OTPEeOHMM

[VIjeTIOBYIMA a/IaTa 32 ayTOMATH3aIjy Pa3Boja KOPUCHIYKOT MHTep(ejca.

Y HacraBky he pera/sHO OuTH IpuKasaHe cBe HaBefjeHe Kapakrepuctuke SilabUI

IIPUCTYIIA.

7.1. MeTta-Mmozes copTBEepCKUX 3axTjeBa 3aCHOBAaH Ha MoJjeny
cayyajeBa kKopumhewa ¥ uHPpoOpManujama Be3aHMM  3a

KOPUCHUYKH UHTepdejc

llentpamna Ttauka SilabUI mpucryna je Mera-mMofiel cOPTBEPCKMX 3axTjeBa
3aCHOBaH Ha Mofely cly4ajeBa kopuinhemwa u MHpOpManmjaMa Be3aHNM 32 KOPMCHIYKI
uHTepdejc. MeTa-Mofienl TpeAcTaB/ba CHUHTE3y CBUX CasHamba M 3aK/bydaKa Koju Cy

IpeICTaB/beHN Yy TPeTXOIHMM TIIOITaB/buMa. Ha ocHOBY MeTa-Mofiesla KOHCTpPyMUIy ce

%V tpenyrHOj ¢pasu mcrpaxmsama SilabUl y mormyHOCTM IOAp)KaBa pasBOj AECKTON 1 Beb
armkanyja u To Kopumrhewem Swing u JSF umrieMeHTanonux Texuonoruja. [lopen Tora, Hanpas/beHU Cy U
amaTi Koju moppkasajy pasBoj kopuinhemwem Flex m GWT uMIUIeMEHTAaUMOHMX TeXHONIOTMja 3a Beb
alUIMKalyuje, aly OBM a/IaTH jOII YBUjeK HMCY HOCTHUINM HOTpebHY 3pernoct, na Hehe 6uTy mpencraBbeHn y
pycepTauyju.
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KOHKPeTHM MOJe/N KOjil YiHe Y/IasHy creln@uKanmjy Kojy Kopuctu copTBEpPCKI ajIaT 3a
reHepycame IPOTPaMCKOT KOa KOPMCHUMYKOT MHTepdejca. MeTa-Mofien je mpuje cBera
3aCHOBAaH Ha c/ly4ajeBuMa Kopuimrhema u omoryhaBa Kpenpame jegHOCTaBHUX W
VMHTYUTUBHMX KOHKPeTHMX MOJela Ha OCHOBY Kojux he ce BpmuTH TIeHepucame
KOPUCHNYKOT MHTepdejca, pomymTtajyhu mcroppemeHo ¢ekcubOmwiHOCT npu u3bopy
pasIMINTUX 11a6/I0Ha KOPUCHWYKOT MHTep¢ejca U KOHKPEeTHUX IPapUIKNX KOMIIOHEHTH.

Y nacraBky he y ¢popmu UML amjarpama xraca 6MTH IpuKasaHa CTPYKTypa MeTa-MOfeia
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OcHoBHM eHTUTET MeTa-Mofena je Kaca UseCase Koja cafip>Kul IIOJATKE O C/Iy4ajy
Kopuithema 3a Koju ce reHepuiie KopucHuuky mHTepdejc. Crydaj kopuinhema campxu
jemaH WM BUILIE CIeHapyja Koju cy meduMHMCaHM KIacoM Scenario Koju Moxke OUTH
ocHOBHU (MainScenario) wim anrepHatuBum (AlternativeScenario), a CBaKu CIieHapuo

Cafip>KM BU1IIe KOpakKa cueHapuja (ScenarioStep).

Ca gppyre crpaHe, CIy4aj Kopuinhema je MeTa-MOZE/IOM J[VpPEKTHO IIOBe3aH ca
ofpebennM eHTUTETOM JlOMEHCKOT Mofiena (kmaca Entity), koju campxu Buie aTpubyTa
(xmaca Attribute). EnTuTeTN moMeHcCKor Mofiena musMely cebe MOTy ycIocTaB/baTi Besy
posuTeb — iVjeTe, Ha HAYMH KOjy je OIMNCaH Y 1eCTOM IToIIaB/by. Ha oBaj HauMH je MeTa-
MOJIeJIOM YCIIOCTaB/beHa JMpeKTHa Besa uaMeby cmydajeBa kopumthewa M oMeHCKOT
Mofienia. Y CKIajly ca IpelopykamMa 3a creluuKanujy Kopaka y cClleHapujy caydaja
Kopuinhema, KOpak ClieHapuja je AMPeKTHO IIOBe3aH Ca MOJENIOM IIOfaTaka, OJHOCHO
aTpuOyTOM eHTMTeTa, Kao M ca BPCTOM akIuje (kmaca Action), Ha HAUMH KOjU je OMVCAH Y
Tpehem mormasmy. Axnuja Moxe fla O6yme cucreMmcka (SystemAction) wim KOPUCHUYKA
(UserAction). Cucremcka axumja Moxxe Ourtyu akumja Bampauyje (Validate), cucremcka
onepaumja (SystemOperation) wim IpuKasuBamba pesyITaTa U3BpIlema Olepalyije akKTopy
(OperationReport). 1lIto ce Tudye KOPMCHUYKUX aKLUja, Kako je objammeHo y Tpehem
HOT/IaB/bY, MOTY Ce Pas/MKOBaTH aKiiMje TIpUIpeMe yIasHUX nojataka (PrepareEntry) wm
nosuBa akiyje cucreMa (RequestOperation). IlpunpeMa yrasHuX mojjaTaka mofipasyMmujeBa

WIN aKIUjy YHOca mofaTaka (Entry), wnm ogabup nonyhennx noparaxa (Selection).

CBaku c1y4aj xopuithewa Moxke ycrmocTaBuTu penanujy Include wm Extend ca
ApyruMm cnydajeBuma Kopuinhema. Vako ce kopuinherme OBKMX Besa y JmMTepaTrypu
[Johnston] pasmmumTo Tymaum, MOry ce CMarpaT¥i BeOMa KOPMCHUM IPUINKOM
dopmupamwa ymasHe cnenndukanuje, jep omoryhasajy Behy ,rpanymapHocT® crrydajeBa
kopumhemwa. Haume, xopuithememM 0oBUX pesalyja y MeTa-Mofieny je omoryheHo fa ce

jemaH cmydaj kopuirhema creruduIipa Ha Taj HAYMH A ce OJHOCK Ha CaMo jeflaH eHTUTET
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13 MoJiesTa TI0J]aTaKa, a Jja ce yCIocTaB/bambeM penauuja Include n Extend mpase 3aBUCHOCTI
KOje II0CTOje u3Meby pasmuuanTux caydajeBa Kopuirhema, KOju y TOM CMUCITY IIOCTjy CaMo
IUjesIOBY HEKOT CTIOXKeHUjer caydaja Kopuinhema. 360T pasIn4uTor TyMauema OBUX Be3a
Koje ce Mory Hahu y nuTepatypu, uMaM noTpeOy ma HarmacuM ja he ce y KOHTeKCTy oBe
nuceprauyje penanuja Include usmeby nBa ciydaja kopuinhewa KOPUCTUTU Y CUTyalUju
Kajja ce IpWIMKOM M3BpLIelba OCHOBHOI CIIeHapyuja jegHOT ClIy4aja Kopuirhema
HOfIpasyMujeBa 1 U3BplIehe OCHOBHOT CIleHapyja YK/bydeHOT cay4aja Kopulhema. AKo ce
IOCMATPAjy CIydajeBy Kopuinhema YHOC padyHa U YHOC CTaBKe padyHa, pemanyja Include
6u 6uma feduHMCaHA TaKo Jla C/Ty4aj Kopuithema YHOC padyHa (Koju je crenudukanyjom
IIOBe3aH ca eHTUTeToM PaduyH M3 NOMEHCKOT Mojiena) yKbyhyje cirydaj kopumhema YHOC
craBke pauyyHa (koju je creunmumianyjoMm moBe3aH ca eHTuTeToM CTaBKa padyHa Mu3
moMeHCKor Mofiena). Ha oBaj Haumu ce cremmduuipa ma ce NPIWIMKOM YHOCA padyHa
nozppasymujeBa 6ap jemaH yHOC craBke pauyHa. Pemanuja Extend he 6utu xopumhena y
cuTyanMjamMa Kajja ce IPWIMKOM U3BpIIEHha OCHOBHOT CIleHapuja jelHOT Ciydaja
Kopuithewa Mo)ke (a He Mopa) fiecuT HoTpebGa 3a U3BpIIEHEM OCHOBHOT ClieHapuja
ppyror cnydaja kopuinhemwa. Ha oBaj HaumH nomasuu cnydaj kopumhema ce mpoumpyje
IpyruM crydajeM Kopumhema. AKO ce ITocMaTpa cay4aj Kopuihema YHOC pauyHa (Koju je
crenlMpUKAMjOM TOBe3aH ca €HTUTeTOM PadyH M3 JOMeHCKOT Mofiesla KOju YKbydyje
nH$OpMaNNjy O KYIIy KOjeM ce U3Jiaje padyH) U ¢JIy4aj Kopuithema YHoC Kymma (xoju je
crellMpUKAIMjOM TTOBe3aH ca eHTuTeToM KyImal u3 JOMEHCKOT MOJie/a), MpMWINKOM YHOCA
noparaka o Pauyny nmozppasymujesa ce ogabup Kymira kome ce pauyH uspgaje. AKO ce fecn jia
Kymai kome ce usfaje pauyH He IIOCTOjU Y eBUAEHIN U, penanjoM Extend ce omoryhasa ia
ce U3BpIIemhe OCHOBHOT CIieHapyja CIydaja Kopuinhema YHOC KyIlia MIOKpeHe IPIINKOM
U3BpIlea OCHOBHOT ClleHapyuja caydaja kopuithewa YHoc padyHa. Kopuihemem
penauuja Include n Extend omoryhaBa ce KOMOMHOBame pasIMuYMTHX cleluUKalja

cay4ajeBa Kopuinhema, amu 1 BUX0BO NOHOBHO Kopuihewe. Ha oBaj HaunmH Moryhe je
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dopmupaTu coXxeHe Cay4ajeBe Kopuiihema KOju ce OFHOCe HA EHTUTeTe Y BUIIe
PasIMINTUX HYBOA XMjepapxuje MOBe3aHMX BE3OM pOAUTEb-AUjeTe, a Jla ce IpU TOMe

3aJIp>KM jeTHOCTAaBHOCT U TIPeT/IeHOCT CIeluukaluje.

[IITo ce TM4e MHPpOpPMAaIMja Be3aHUX 3a KOPUCHIYKYU UHTepdejc, oHe ce neduummy
omabupoMm mIabj0Ha KOPMCHUYKOT MHTepdejca ca jemHe CTpaHe, OFHOCHO OfjabupoM
KOHKpPeTHUX TpaUYKMX KOMIIOHEHTM ca jpyre crpaHe. Crenmdukanmja ma6moHa
KOpUCHIYKOT uHTepdejca koju he 6utn npuppyxken oppeheHom cnydajy kopumhema ce
BpIIM KpO3 YCIOCTaB/balme Bese usMeby Kmace Koja mpefcTaBba OCHOBY IIabioHa
KopucHnukor uHrepgejca (UlTemplate) n xiace Koja pedyHMIIe HAYNH IIpUKasa ayjeTe-
eHTUTeTa Y OGHOCY Ha Ipukas enturera poguress (ChildToParentUITemplate). % OcroBa
mab/IoHa KOPYMCHWYKOI MHTepdejca ce OFHOCH Ha HauMH IIpuKasa nuHpopmaumja o
enTuTery Tekyher cimydaja kopumnhema. Kako je IpmkasaHo y MLIeCTOM IIOI/IABIBY,
unHdopmalyje ce MOry IIpMKasaTy Ha /iBA OCHOBHA Ha4dMHA M TO KopuiuhemweM I10/ba
(UlIFieldType) wn xopuuthemwem Ttabene (UlTableType). Ilopen ocHoBe 1ma6ioHa
KOPUCHUYKOT MHTepdejca crermuinpa ce ¥ Ha4yMH IIpyKasa ujeTe-eHTUTeTa Y OHOCY Ha

IIpMKa3 eHTUTeTa POJIUTEb U Ty Ce Pas3/InKyje HeKoMMKo Moryhux cutyaruja:

e [Kaja ce cneuM(bMKaqua OJIHOCH Ha EHTUTET KOjyu HMje nujere, ONHOCHO €eHTUTET
Ha Bpxy xujepapxuje (ChildNotChild),
® KaJa je eHTUTeT JMjeTe Koje ce >KeIM IIPUKasaTy y OKBUPY MCTOr IIpo3opa

€HTUTETA POJAUTED, alIl Yy 3acebHOM IManeny y (1)OPMI/I Ta6a-Kameue

58 IIpeTxOfiHe Bep3uje MeTa-MOJieNa Cy oMoryhaBae jeTHOCTaBHMjM HauMH creryuKanyje mabaoHa
KOPMCHUYKOT MHTepdejca MpOCTUM OfabupoM jegHOr of moHyheHumx mabmona. Mebhyrum, mako Hemito
IPOCTHjU, OBaKaB MeTa-MOJE je MMAO BEIMKO OTPaHMUEe KOoje ce Orefia y TOMe ha Ha KOPMCHUYKOM
uHTepdejcy KOji je Be3aH 3a jelaH pOAMTE/b-eHTUTET, CBa Jjella-eHTUTETU MOpajy OMTH IpUKasaHa WIN Y
MICTOM IIPO30pY y OKBMpY TaboBa (KapTHia), WIM fia Ce CBa [ijella-eHTUTETU IPUKA3Yjy Y OKBUPY 3aceOHNUX
nposopa (mujanora). HoBu HaumMH peaimsauuje IOTIYHO YKIama OBO OrpaHMdere u omoryhasa ma ce 3a
CBaKJ [MjeTe-eHTUTET CIOOOHO MPOjeKTyje KOPUCHIYIKY MHTe]ejC HE3aBUCHO Off KOPUCHIYKOT MHTep(dejca
ocCTaJIe Jijele-eHTUTETA.
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(ChildTabType) cmmano Paralell panels maTepHy IpojeKTOBamba KOPMCHIYKOT
nHTepdejca MPUKA3AHOT Y IETOM IIOT/IABIbY,

e KaJa je eHTUTeT /iujeTe Koje ce >Keu IPUKATH y OKBUPY 3aceOHOT Ipo3opa y
OIHOCY Ha eHTUTeT pofuTe/b y okBupy aujanora (ChildFormType),

® Kaja je eHTUTET JMjeTe KOoje ce JKemM IPUKasaTu y OKBMPY MCTOr IIpo3opa
eHTHUTeTa POJNTeb, Y OKBUPY UcTe Tabese y Kojoj ce IpuKasyjy napopmauuje
Be3aHe 32 EHTUTET POJNUTE/b, Ha HAYMH KOjU je IPUKa3aH y LIECTOM IIOI/IaB/by

BesaHo 3a KNGUI ma6mnon (ChildKNGUIType).

Komb6unanujom cneuM(bMKaque OCHOBHOTI' 1Ia0JIOHAa M HauMHA IpHKas3a nujere-
eHTUTeTa y ONHOCY Ha IIpUKa3 eHTuTeTa popguTe/b omoryhaBa ce ¢opMupame CBUX

ma60Ha KOPUCHUYKOT MHTepdejca IPUKa3aHNX Y MIeCTOM HOT/IaBIbY.

[Topen cmemmukanuje 1mabnoHa KOpMCHMYKOr uHTepdejca, MeTa-Mopesn
omoryhasa 1 ¢GIeKcMOMWTHOCT TPWIMKOM UM300pa KOHKPETHUX TPapUIKMX KOMIIOHEHTH.
Kiaca GUIComponent n xace koje je Hac/belyjy omoryhasajy crrenndukannujy rpadumdxux
kommoHeHTH. Ha cmiu (Crmka  144), 360T TperyiefHOCTH je TpUKasaH caMo ino Moryhmux
rpadMYKIX KOMIIOHEHTH KOje Cy IIOfpKaHe MeTa-MOJIe/IOM, a KOMIUIeTaH CKYII rpaduykmx
KOMIIOHeHTN he OWMTHM IpMKasaH y HacTaBKy IormaBba. CHenuduxamija KOHKPETHUX
rpapuMUKNX KOMIIOHEHTM CKIafly je ca Besama u3Mmeby crmeumdmianuje cirydajeBa
Kopuithema U KOPUCHUYKOT MHTepdejca Koje ¢y ueHTnUKOBaHe y 1MIeCTOM IOI/IaBJbY.
Kao mro je yrBpbeHo, BpcTa akiuje y clieHapujy ciydaja Kopuinhema, Kao M 0ocoOuHe
arpubyTa eHTUTeTa Ha KOjM Ce aKI[Vja OJHOCTH, YTUYY Ha ofabup rpadiuke KOMIIOHEHTe.
Jmax, n mopey Tora 1ITO Ce Ha OBaj HAYMH OJIAKIIABA Oa0Mp KOMIIOHEHTE M CyXKaBa CKYII
KOMIIOHEHT! KOje y IaTOM KOHTEKCTy Mory Outu KopuimiheHe, KOPUCHUK U fia/be JIMa
MoryhHocT mn3bopa usmeby Bullle KOMIOHEHTHM Koje Mory OuTu oprosapajyhe. Tunmdan
IpuMjep je KOpak y ClleHapyjy y KojeM je BpcTa KOpUCHMYKE aKIlije YHOC, a aTpUOYT Koju
ce yHOCH je Tima faTyM. OBaj KOpak ce Ha KOPUCHUYIKOM MHTepdejcy MoXKe pealTn3oBaTi
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KopuithemeM TeKCTyaTHOT IIO/ba, aTM M KOpHIIhemeM CIelyjanu3oBaHUX TpadpuyKkmx
KOMIIOHEHTM 3a ofabMup JaTyMa M3 IPUKA3aHOT KajeHfiapa, wim KopuiihemeM Tpu
TeKCTya/IHa TIojba (3a flaH, Mjecer] u ropuHy). Kopuuthemem MeTa-Mofena, KOPUCHUKY je
ocraB/beHa MoryhHoct msbopa usmely pasmmanTux rpaduukux KOMIIOHEHTH Koje ce y

ozipeheHOM KOHTEKCTy MOTY KOPUCTUTH.

7.1.1. XML dedpuHuyuja modena

Kako 61 ce peduHmcanm MeTa-MOfen MOrao KOPUCTUTH 3a (opMupambe
KOHKPETHJIX MOJe/a KOjJ IPe[CTaB/bajy YIasHy CHelM(pUKaLNjy KOjy KOpHUCTe alaTi 3a
ayTOMAaTCKO TeHepMcame MPOTPAMCKOT KOfla KOPMCHMYKOT MHTepdejca, MOoTpeOHO je ma
Mopen Oyze mepuHNCAH Yy HOpPMATY KOjM je IOTOAAH 3a MAHUIYIAIN]Y €TeKTPOHCKUM
IIyTeM, A KOjM Y MCTO BpMjeMe MOTY YUTATU M PA3yMjeTU CBE 3aMHTEPECOBaHE CTpaHe Y
npouecy crenndukamyje KOpMcHUMYKMX 3axTjeBa. Kao HajmorogHujum ¢opmar 3a OBy
HaMjeHy Hamehe ce XML (Extensible Markup Language), Kao jesuk ca jeJHOCTAaBHOM

CMHTAKCOM, KOjU j€ MCTOBPEMEHO YMT/BUB /bYAVMA M PAaYyHAPCKIM IIPOTpaMuMa.

Kako crmemmduxanuja coprBepcknux 3axrtjeBa Tpeba ga canpxu mHpopMamuje o
WY ¥ HaMjepaMa KOpPMCHMKA NpWIMKoM Kopuithewa ofipeheHor mmjena cucrema, a He
UMIDIEMEHTallOHe TeTabe (Koju ce Hajuenthe Tu4ay KopucHMYKOT MHTepdejca, amm u
peanusanmje IPyTUX [iMjesIoBa CUCTeMa), Jakle Kako 6u crenndukanyja ToTIyHO OCTaIa y
IloMeHy IpobieMa, a He y TOMEeHY pjelllerba, MOJeIOM je IToTpebHOo oMoryhutn pasjBajarme
OBa JIBa JIOMEHa I IIOCTMNM HE3aBUCHOCT JHOMeHa IIpobJieMa Of jeJHOT JWIM BUILE HAa4MHA
pea/m3anyja Koje NMPUIIAZAjJy JIOMeHy pjelnema. Kako 6u ce paspBojwia crenydukamnyja
copTBepcKuX 3axTjeBa off MH(popManMja Be3aHMX 3a KOPUCHMYKM MHTepdejc, MOjien Ha
OCHOBY Kora he 61Ty BplreHO ayTOMAaTCKO TeHepycame KOPUCHUIKOT MHTepdejca he 6utn

crieruuipan kopuitheweM aBa onsojeHa XML pgoxymenra. IIpsu XML poxymeHT
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IpeficTaB/ba caMe C/IydajeBe Kopuithemwa, ¥ Ao Mofiela IMOfilaTaKa Ha KOjU ce CIy4aj
Kopuinhema OJHOCH, U OBM IOJAIM ce CMMjelITajy y gatoreky useCase.xml. Ipyru XML
MIOKYMEHT TIpeficTaB/ba MH(pOpMallMje Koje ce OfHOCe Ha efleMeHTe TI'padUuKor
KOPVICHMYKOT MHTepdejca, ¥ CBaKi e/lIeMeHT OBOI JJOKyMeHTa pedepeHuupa oppebhenn
eneMeHT 13 jedunucanor useCase.xml pokymenta. Cagnpykaj [gpyror JOKyMeHTa
cenuuipa ce y matoteny useCase_gui_extension.xml. IlocTojame mpyror moKyMeHTa
HUje obOaBe3aHo, jep ce y Caydajy fa ce JpyrM MOKYMEHT He Kpeupa, 3a OIMCaHy
crenMuKanyujy ciaydajepa Kopuiihewma KOpucTe MoJpasyMMjeBaHa IOfeIIaBama CBUX
eeMeHata crenmuuupanux y useCase.xml paroreny (ImAGIOHM KOPUCHWYKOT
nHTepdejca Koju ce KopucTe 3a IpUKas, rpapyuke KOMIIOHEHTE, U C/L). AKO ce >Keu
Kpeunpame KOpPUCHIYKOT HTep(dejca Koju ce pas/miKyje off IOofipasyMujeBaHo KOpUIIheHnx

THoflellIaBakba, 0OBa MOJlelllaBamba ce crenuguumpajy y useCase_gui_extension.xml gatorenn.

XML 10KyMeHT KOju je KpeMpaH y CKIafly ca CMHTAaKCHMM TpaBWINMa je GopManHO
ucnpaBuo kpeupan (Well Formed). Ocum ¢opmante ucrmpaBHOCTH, McrmpaBHOCT XML
JTOKYMEHTA Ce MO)Xe KOHTPOJ/IUCATH Y OFHOCY Ha crnenuduumpany memy [Vlajic08]. Illema
oppebyje koje enemente u arpubyre ogpehenn XML [OKyMeHT cMuje Ja cafpxiy, Kao 1
penocmjen n 6poj TuxX enemeHara. lllema ce geduHuIIe Kao 3aceb6aH JOKYMEHT, a CBAKU
XML poxyMmeHT koju je 6asupaH Ha ofjpeleHoj memu y 3arsaspy Tpeba fa cnenuduimpa o

KO0jOj ce 1eMy pajiu.

3a npapjbeibe ¥ KOHTPOJIY MCIIPAaBHOCTY MOZie/Ia Ha OCHOBY Kora he 61Ty BplieHO
ayTOMAaTCKO TIeHepycame IIPOTPaMCKOr KOfla KOPMCHUYKOr uHTepdejca, Koju cy
crieruuipann y XML ¢opmary, Hampas/beHe ¢y iBuje XML 1ieMe: jeHa 3a Kpeupame
useCase.xml (UseCaseModel.xsd), a ppyra 3a useCase_gui_extension.xml paTorexy
(UseCaseGUIExtension.xsd). 3ajemHo, oBe nBMje LieMe IIpefiCTaB/bajy EHTUTeTe U Bese
u3Mebhy eHTUTeTa cajip>)kKaHNX y IPUKA3aHOM MeTa-MojeTy. Y HacTaBKy he OuTu mpukasaHa

neduHUIMja ToMeHyTHX XML 1memMa ca OICcoM IojelUHAYHIX eleMeHaTa U aTpuoyTa.
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(:;;ml version="1.0" encoding="UTF-8"?> _N\\

<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema">

<xs:element name="specification" type="specification"/>

<Xxs:complexType name="specification">
<Xs:sequence>
<xs:element name="useCase" type="useCase" maxOccurs="unbounded"/>
</Xs:sequence>
</xs:complexType>

<Xxs:complexType name="useCase">
<Xs:sequence>

<xs:element name="actor" type="actor" maxOccurs="unbounded" minOccurs="0"/>

<xs:element name="entity" type="entity" />

<xs:element name="mainScenario" type="mainScenario" minOccurs="1"/>

<xs:element name="alternativeScenarios" type="alternativeScenario" minOccurs="0"

maxOccurs="unbounded" />

<xs:element name="include" type="include" minOccurs="0
</xs:sequence>
<xs:attribute name="usecaseID" type="xs:ID" use="required"/>
<xs:attribute name="name" type="xs:string" use="required"/>
<xs:attribute name="precondition" type="xs:string"/>
<xs:attribute name="postcondition" type="xs:string"/>
</xs:complexType>

maxOccurs="unbounded" />

<xs:complexType name="actor">
<xs:attribute name="name" type="xs:string"/>
</xs:complexType>

<xs:complexType name="scenarioStep">
<XS:sequence>

<xs:element name="extends" type="extends" minOccurs="@" maxOccurs="1"/>
</Xxs:sequence>
<xs:attribute name="stepNumber" type="xs:int" use="required"/>
<xs:attribute name="action" type="action" use="required"/>
<xs:attribute name="entity" type="xs:IDREF" use="required" />
</xs:complexType>

<xs:complexType name="entity">
<XSs:sequence>
<xs:element name="attribute" type="attribute" minOccurs="0" maxOccurs="unbounded",
</Xxs:sequence>
<xs:attribute name="id" type="xs:ID" use="required"/>
<xs:attribute name="name" type="xs:string" use="required"/>
</xs:complexType>

<xs:complexType name="attribute">

<xs:complexContent>
<xs:extension base="entity">
<xs:attribute name="type" type="attributeType" default="STRING" use="optional"/
<xs:attribute name="identity" type="xs:boolean" default="false" use="optional"/
<xs:attribute name="required" type="xs:boolean" default="true" use="optional"/>
</xs:extension>

</xs:complexContent>

\\j/xs:complexType> A//
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((‘_;xs:complexType name="mainScenario"> _\\\

<XS:sequence>

<xs:element name="step" type="scenarioStep" maxOccurs="unbounded"
minOccurs="0"/>

</xs:sequence>
</xs:complexType>

<xs:complexType name="alternativeScenario">
<XS:sequence>
<xs:element name="steps" type="scenarioStep" maxOccurs="unbounded"

minOccurs="0"/>

</Xs:sequence>

<xs:attribute name="referenceMainScenarioNumber" type="xs:int" use="required"/>

<xs:attribute name="precondition" type="xs:string"/>

<xs:attribute name="errorMessage" type="xs:string"/>

</xs:complexType>

<xs:simpleType name="action">

<xs:restriction base="xs:string">
<xs:enumeration value="ENTRY"/>
<xs:enumeration value="SELECTION"/>
<xs:enumeration value="REQUEST_OPERATION"/>
<xs:enumeration value="SYSTEM_ACTION"/>
<xs:enumeration value="OPERATION_REPORT"/>
</xs:restriction>

</xs:simpleType>

<xs:simpleType name="attributeType">
<xs:restriction base="xs:string">
<Xs:enumeration value="NUMBER"/>
<Xs:enumeration value="STRING"/>
<Xs:enumeration value="DATE"/>
<Xs:enumeration value="LOGICAL"/>
</xs:restriction>

</xs:simpleType>

<xs:complexType name="include">

<xs:attribute name="child" type="xs:IDREF" use="required"/>
<xs:attribute name="joinedByAttribute" type="xs:IDREF" use="required"/>
</xs:complexType>

<xs:complexType name="extends">

<xs:attribute name="useCase" type="xs:IDREF"/>

<xs:attribute name="joinedByAttribute" type="xs:IDREF" use="required"/>
</xs:complexType>

</Xs:schema>

& J

Cmuka 145: Cappikaj matoreke useCaseModel.xsd
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(’ﬂ:;xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema">
<xs:element name="useCaseGuiExtensions" type="useCaseGuiExtensions"/>

<xs:complexType name="useCaseGuiExtensions">
<XS:sequence>
<xs:element name="useCaseGuiExtension" type="useCaseGuiExtension"
minOccurs="0" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>

<xs:complexType name="useCaseGuiExtension">

<XS:sequence>

<xs:element name="scenarioStepGUIExtension" type="scenarioStepGUIExtension"

maxOccurs="unbounded" minOccurs="0"/>

</Xs:sequence>

<xs:attribute name="useCaseID" type="xs:string" use="required"/>
<xs:attribute name="uiTemplate" type="guiTemplate"/>

<xs:attribute name="childToParentTemplate" type="childToParentTemplate"/>
<xs:attribute name="optionButtonsTemplate" type="optionButtonsTemplate"/>
<xs:attribute name="optionInsert" type="xs:boolean" default="true"/>
<xs:attribute name="optionUpdate" type="xs:boolean" default="true"/>
<xs:attribute name="optionDelete" type="xs:boolean" default="true"/>
<xs:attribute name="optionSearch" type="xs:boolean" default="true"/>
<xs:attribute name="entityDisplayName" type="xs:string"/>

<xs:attribute name="entityCodeName" type="xs:string"/>

<xs:attribute name="ignoreValidation" type="xs:boolean"/>
</xs:complexType>

<xs:complexType name="scenarioStepGUIExtension">
<xs:attribute name="attributeCodeName" type="xs:string"/>
<xs:attribute name="attributeDisplayName" type="xs:string"/>
<xs:attribute name="mainScenarioStepNumber" type="xs:int" use="required"/>
<xs:attribute name="component" type="guiComponent" />
<xs:attribute name="format" type="xs:string" use="optional"/>
<xs:attribute name="visibleAttributes">

<xs:simpleType>

<xs:list itemType="xs:string"/>

</xs:simpleType>
</xs:attribute>
<xs:attribute name="showDetails" type="xs:boolean" default="true"/>
<xs:attribute name="showDetailsTemplate" type="showDetailsTemplate"

default="BUTTON"/>

<xs:attribute name="ignoreValidation" type="xs:boolean"/>
</xs:complexType>

<xs:simpleType name="guiTemplate">
<xs:restriction base="xs:string">
<xs:enumeration value="UI_FIELD_TYPE"/>
<xs:enumeration value="UI_TABLE_TYPE"/>
</xs:restriction>

\\‘f/xs:simpleType>

_\\
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\\\f/xs:schema>

(f‘_ <xs:simpleType name="childToParentTemplate">
<xs:restriction base="xs:string">
<xs:enumeration value="CHILD_NOT_CHILD"/>
<xs:enumeration value="CHILD_TAB_TYPE"/>
<xs:enumeration value="CHILD_FORM_TYPE"/>
<xs:enumeration value="CHILD_KNGUI_TYPE"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="optionButtonsTemplate">
<xs:restriction base="xs:string">
<xs:enumeration value="OPTION_BUTTONS"/>
<xs:enumeration value="TOOLBAR"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="guiComponent">
<xs:restriction base="xs:string">
<!--YesNoType-->
<xs:enumeration value="CheckBox"/>
<xs:enumeration value="YesNoButton"/>
<xs:enumeration value="YesNoRadioButtons"/>
<xs:enumeration value="YesNoComboBox"/>
<! --Choice-->
<xs:enumeration value="ComboBox"/>
<xs:enumeration value="ListBox"/>
<xs:enumeration value="RadioButtons"/>
<xs:enumeration value="Table"/>
<xs:enumeration value="AutoCompleteComboBox"/>
<!--SimpleEntry-->
<xs:enumeration value="TextArea"/>
<xs:enumeration value="TextField"/>
<xs:enumeration value="Password"/>
<xs:enumeration value="InputMask"/>
<!--Number-->
<xs:enumeration value="Spinner"/>
<xs:enumeration value="KeyPadNumber"/>
<!--date-->
<xs:enumeration value="Calendar"/>
<xs:enumeration value="DateTextField"/>
<xs:enumeration value="DateTextFieldComposition"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="showDetailsTemplate">
<xs:restriction base="xs:string">
<xs:enumeration value="RIGHT_CLICK"/>
<xs:enumeration value="BUTTON"/>
</xs:restriction>
</xs:simpleType>

_\\

Cnuxa 146: Cagpikaj matoreke useCaseGuiExtension.xsd
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Y wnactaBky he OuTu mnpukasaH IpuMjep KOHKpeTHe cIienu@ukaiuje Koja je
dopMupana y cxiany ca npukaszaauM XML memama, OfHOCHO Ha OcHOBY SilabUI merta-
Mmopena (Cmmka 149, Cmmxa 150, Cnka 151). Ilpumjep xoju cmjeyt oZHOCHK ce Ha CTY4aj
kopumhemwa Obpaga pauyHa, Koji je [TOBe3aH ca CIy4ajeBMMa Kopuinhema YHOC CTaBKe
pauyHa, OOpapa kymanma u OO6pama mpousBoga. 36or makuer mpahema yaasHe
cnenuduxanyuje Ha cpenehem YMJI gmjarpamy cnydajeBa xopumhema (Crmmka — 147)
IpUKasaH je offHOC M3MeDhy HMOMeHYTMX ciydajeBa Kopuiihema, a HaKOH TOra M JMO
KoHIlenTyaTHOT Mojena (Cnmxa 148) Ha Koju ce NMpUKasaHM CIy4ajeBM Kopuinherma

ofHoOCE.

O6pana kynaua

<< extend >>

/\ o
O6papa padyHa YHOC cTaBke padvyHa

A

MpopaBay,

<< extend >>

O6papa npousBopa

Cnuxa 147: YMIJI gujarpam cinydajeBa Kopuirhema 3a npuMjep KOHKpeTHe yIa3He

cnenudukanuje
Kupac 1 * Racun StavkaRacuna Proizvod
-kupaclD acuniD 0 -proizvodID
-ime — @ — " K>———-naziv
. -datum -kolicina
-prezime 1 * * 1 |cena

Cnuxa 148: [[1o KOHIENTYaTHOT AUjarpaMa 3a MpuMjep KOHKpPETHE yaasHe cnenudukamnmje
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ff':;xml version="1.0" encoding="UTF-8" standalone="yes"?> _\\\
<specification

xsi:noNamespaceSchemalLocation="http://silab.fon.rs/silabui/useCaseModel.xsd"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">

<useCase usecaseID="UCRacun®" name="Racun" precondition="Nema preduslova"
postcondition="Nema postuslova">

<actor name="Prodavac"/>

<entity id="Racunl" name="Racun">

<attribute type="NUMBER" identity="true" id="racunID2" name="racunID"/>

<attribute type="DATE" id="datum3" name="datum"/>

<attribute type="NUMBER" id="kupacID4" name="kupacID"/>

</entity>

<mainScenario>

<step stepNumber="1" action="ENTRY" entity="racunID2"/>

<step stepNumber="2" action="ENTRY" entity="datum3"/>

<step stepNumber="3" action="SELECTION" entity="kupacID4">

<extends useCase="UCKupacll" joinedByAttribute="kupacID13"/>

</step>

<step stepNumber="4" action="REQUEST_OPERATION" entity="Racunl"/>

<step stepNumber="5" action="SYSTEM_ACTION" entity="Racunl"/>

<step stepNumber="6" action="OPERATION_REPORT" entity="Racunl"/>
</mainScenario>

<include child="UCStavka Racuna5" joinedByAttribute="racunID7"/>
</useCase>

<useCase usecaseID="UCStavka Racuna5" name="Stavka Racuna" precondition="Nema
preduslova" postcondition="Nema postuslova">
<entity id="StavkaRacuna6" name="StavkaRacuna">
<attribute type="NUMBER" id="racunID7" name="racunID"/>
<attribute type="NUMBER" identity="true" id="rb8" name="rb"/>
<attribute type="NUMBER" id="proizvodID9" name="proizvodID"/>
<attribute type="NUMBER" id="kolicinal@" name="kolicina"/>
</entity>
<mainScenario>
<step stepNumber="1" action="ENTRY" entity="rb8"/>
<step stepNumber="2" action="SELECTION" entity="proizvodID9">
<extends useCase="UCProizvod16" joinedByAttribute="proizvodID18"/>
</step>
<step stepNumber="3" action="ENTRY" entity="kolicinal®"/>
<step stepNumber="4" action="REQUEST_OPERATION" entity="StavkaRacuna6"/>
<step stepNumber="5" action="SYSTEM_ACTION" entity="StavkaRacuna6"/>
<step stepNumber="6" action="OPERATION_REPORT" entity="StavkaRacuna6"/>
</mainScenario>
</useCase>

& J
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~

(f_ <useCase usecaseID="UCKupacll" name="Kupac" precondition="Nema preduslova"
postcondition="Nema postuslova">
<entity id="Kupacl2" name="Kupac">
<attribute type="NUMBER" identity="true" id="kupacID13" name="kupacID"/>
<attribute id="imel4" name="ime"/>
<attribute id="prezimel5" name="prezime"/>
</entity>
<mainScenario>
<step stepNumber="1" action="ENTRY" entity="kupacID13"/>
<step stepNumber="2" action="ENTRY" entity="imel4"/>
<step stepNumber="3" action="ENTRY" entity="prezimel5"/>
<step stepNumber="4" action="REQUEST_OPERATION" entity="Kupacl2"/>
<step stepNumber="5" action="SYSTEM_ACTION" entity="Kupacl2"/>
<step stepNumber="6" action="OPERATION_REPORT" entity="Kupacl2"/>
</mainScenario>
</useCase>

<useCase usecaseID="UCProizvod16" name="Proizvod" precondition="Nema
preduslova" postcondition="Nema postuslova">
<entity id="Proizvodl17" name="Proizvod">
<attribute type="NUMBER" identity="true" id="proizvodID18"
name="proizvodID"/>
<attribute id="naziv19" name="naziv"/>
<attribute type="NUMBER" id="cena20" name="cena"/>
</entity>
<mainScenario>
<step stepNumber="1" action="ENTRY" entity="proizvodID18"/>
<step stepNumber="2" action="ENTRY" entity="naziv19"/>
<step stepNumber="3" action="ENTRY" entity="cena20"/>
<step stepNumber="4" action="REQUEST_OPERATION" entity="Proizvod17"/>
<step stepNumber="5" action="SYSTEM_ACTION" entity="Proizvod17"/>
<step stepNumber="6" action="OPERATION_REPORT" entity="Proizvod17"/>
</mainScenario>
</useCase>
\\f/specification>

J

Cmuka 149: IIpumjep ynasue cnepudukanuje (useCase_ObradaRcuna.xml) 3a cmy4daj kopunrhema

O6papma pauyHa
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x

<?xml version="1.0" encoding="UTF-8"?>
<useCaseGuiExtensions
xsi:noNamespaceSchemalLocation="http://silab.fon.rs/silabui/useCaseGuiExtension.xsd"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<useCaseGuiExtension
useCaseID="UCRacun"
uiTemplate="UI_FIELD_TYPE"
childToParentTemplate="CHILD_NOT_CHILD">
<scenarioStepGUIExtension mainScenarioStepNumber="3"
visibleAttributes="ime prezime"/>
</useCaseGuiExtension>
<useCaseGuiExtension
useCaseID="UCStavkaRacuna"
uiTemplate="UI_TABLE_TYPE"
childToParentTemplate="CHILD_TAB_TYPE">
<scenarioStepGUIExtension mainScenarioStepNumber="2"
visibleAttributes="naziv"/>
</useCaseGuiExtension>
</useCaseGuiExtensions>

Cmka 150: IIpumjep nponmpema yrasHe cenupukanyje
(useCaseGuiExtension_ObradaRcuna.xml) 3a cuyyaj kopmrhewa O6paga pauyHa

Ha mpumjepy ymasHe crmenmukaiuje sa coaydaj xopuiithema OOpasa padyHa
(Cmmxa 149), Kao ¥ mpolMpema Koja ce TUYy MHPOpMAaIja Be3aHUX 33 KOPMCHUYKA
nntepdejc (Cmmka 150), Moxke ce yountu Kopuinhemwe enemeHnarta mepmHucanux XML
HIeMaMa, a Koje Cy y caIylacjy ca IpuKa3aHuM MeTa-MozenoM. Kako je paHuje HarnaieHo,
IpoLIpere yaasHe crenuuKalyje Hije HeOIXO[HO 3a TeHepycalbe IIPOrPaMcKOr KOJa,
armm Ge3 OBOT AMjenta cnennuKalyje KOPUCHUYIKM MHTepdejc 6M ce TeHepucao Ha OCHOBY
IOpa3yMijeBaHNX BpUjegHOCTH eneMeHaTa pedunucanux useCaseGuiExtension.xsd
maToTekoM. Takobe, gak 1 y ciy4ajy morpebe 3a crenudunypameM nHpopMalinja Koje ce
OIHOCe Ha KOpUCHIYKM MHTepdejc, Moryhe je criemyduiupaTy caMo OHe eJIeMeHTe 3a Koje
ce >KeJu Jia campyxe crienyiyHa IofelIaBama y OFHOCY Ha IofipasyMujeBaHa. To ce Moxke
BUJIjeT Ha IIpMKa3aHOM Ipomupewy crenuoukammje (Camka 151), rpje ce
crelnPpUIHOCTY THUY caMo ofipeheHMX efleMeHaTa Be3aHMX 3a Ba C/Iy4aja Kopuinhema u
TO caMo 3a IO jeflaH KOpaK Y OCHOBHOM CI[eHapHjy, IOK ocHOBHa crenudukanuja (Crmka
149) camp>xu 4eTupu crydaja Kopuinhemwa ca KOMIUIETHMM OCHOBHMM clieHapujuma. Ha

OBaj HauVH je 3HATHO OJIAKLIaHO (popMMpame ylasHe crienndukanyje, a y Hacrapky (Crnka
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151) he 6uTM mpuKasaHO KOMIUIETHO IpoLIMpere ylasHe clenuduxanmje ca CBUM

e7leMeHTUMa Koje je moryhe cnenmdunyupaT Kojuma cy Jofiuje/beHe IMOApasyMujeBaHe

BpujefHocT.  CBa Tmpommpema ce pedepeHLMpajy Ha OCHOBY cienudukamje

KopuihemeM useCaseID OFHOCHO mainScenarioStepNumber aTpuoOyTa.

(f:;xml version="1.0" encoding="UTF-8"?>
<useCaseGuiExtensions

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
>

<extensions>

<useCaseGuiExtension useCaseID="UCRacun®"

xsi:noNamespaceSchemalLocation="http://silab.fon.rs/silabui/u

uiTemplate="UI_FIELD_TYPE"
childToParentTemplate="CHILD_NOT_CHILD"
optionButtonsTemplate="OPTION_BUTTONS"
optionInsert="true"
optionUpdate="true"
optionDelete="true"
optionSearch="true"
entityDisplayName="Racun"
entityCodeName="Racun"
ignoreValidation="false">
<scenarioStepGUIExtension attributeCodeName="racunID"
attributeDisplayName="racunID"
mainScenarioStepNumber="1"
component="TextField"/>
<scenarioStepGUIExtension attributeCodeName="datum"
attributeDisplayName="datum"
mainScenarioStepNumber="2"
component="TextField"/>
<scenarioStepGUIExtension attributeCodeName="kupacID"
attributeDisplayName="kupacID"
mainScenarioStepNumber="3"
component="ComboBox"
visibleAttributes="ime prezime"
showDetails="true"
showDetailsTemplate="BUTTON"/>
<scenarioStepGUIExtension attributeCodeName="Racun"
attributeDisplayName="Racun"
mainScenarioStepNumber="4"/>
<scenarioStepGUIExtension attributeCodeName="Racun"
attributeDisplayName="Racun"
mainScenarioStepNumber="5"/>
<scenarioStepGUIExtension attributeCodeName="Racun"
attributeDisplayName="Racun"
mainScenarioStepNumber="6"/>

\\‘</useCaseGuiExtension>

~

seCaseGuiExtension.xsd"
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N8

f,f_;useCaseGuiExtension useCaseID="UCStavka Racuna5" _\\\

<scenarioStepGUIExtension attributeCodeName="rb"

<scenarioStepGUIExtension attributeCodeName="proizvodID"

<scenarioStepGUIExtension attributeCodeName="kolicina"

<scenarioStepGUIExtension attributeCodeName="StavkaRacuna"
<scenarioStepGUIExtension attributeCodeName="StavkaRacuna"
<scenarioStepGUIExtension attributeCodeName="StavkaRacuna"

</useCaseGuiExtension>
<useCaseGuiExtension useCaseID="UCKupacl1l"

<scenarioStepGUIExtension attributeCodeName="kupacID"
<scenarioStepGUIExtension attributeCodeName="ime"

<scenarioStepGUIExtension attributeCodeName="prezime"

uiTemplate="UI_TABLE_TYPE"
childToParentTemplate="CHILD_TAB_TYPE"
optionButtonsTemplate="OPTION_BUTTONS"
optionInsert="true"
optionUpdate="true"
optionDelete="true"
optionSearch="true"
entityDisplayName="StavkaRacuna"
entityCodeName="StavkaRacuna"
ignoreValidation="false">

attributeDisplayName="rb"
mainScenarioStepNumber="1"
component="TextField"/>

attributeDisplayName="proizvodID"
mainScenarioStepNumber="2"
component="ComboBox"
visibleAttributes="naziv"
showDetails="true"
showDetailsTemplate="BUTTON"/>

attributeDisplayName="kolicina"
mainScenarioStepNumber="3"
component="TextField"/>

attributeDisplayName="StavkaRacuna"
mainScenarioStepNumber="4"/>

attributeDisplayName="StavkaRacuna"
mainScenarioStepNumber="5"/>

attributeDisplayName="StavkaRacuna"
mainScenarioStepNumber="6"/>

uiTemplate="UI_FIELD_TYPE"
childToParentTemplate="CHILD_NOT_CHILD"
optionButtonsTemplate="OPTION_BUTTONS"
entityDisplayName="Kupac"
entityCodeName="Kupac">

attributeDisplayName="kupacID"
mainScenarioStepNumber="1"
component="TextField"/>

attributeDisplayName="ime"
mainScenarioStepNumber="2"
component="TextField"/>

attributeDisplayName="prezime"
mainScenarioStepNumber="3"
component="TextField"/> ‘//
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r/_

<scenarioStepGUIExtension
<scenarioStepGUIExtension
<scenarioStepGUIExtension

</useCaseGuiExtension>

<scenarioStepGUIExtension
<scenarioStepGUIExtension
<scenarioStepGUIExtension

<scenarioStepGUIExtension
<scenarioStepGUIExtension
<scenarioStepGUIExtension

</useCaseGuiExtension>

k\\f/extensions>

attributeCodeName="Kupac"
attributeDisplayName="Kupac"
mainScenarioStepNumber="4"/>
attributeCodeName="Kupac"
attributeDisplayName="Kupac"
mainScenarioStepNumber="5"/>
attributeCodeName="Kupac"
attributeDisplayName="Kupac"
mainScenarioStepNumber="6"/>

<useCaseGuiExtension useCaseID="UCProizvod16"
uiTemplate="UI_FIELD_TYPE"
childToParentTemplate="CHILD_NOT_CHILD"
optionButtonsTemplate="OPTION_BUTTONS"
entityDisplayName="Proizvod"
entityCodeName="Proizvod">

attributeCodeName="proizvodID"
attributeDisplayName="proizvodID"
mainScenarioStepNumber="1"
component="TextField"/>
attributeCodeName="naziv"
attributeDisplayName="naziv"
mainScenarioStepNumber="2"
component="TextField"/>
attributeCodeName="cena"
attributeDisplayName="cena"
mainScenarioStepNumber="3"
component="TextField"/>
attributeCodeName="Proizvod"
attributeDisplayName="Proizvod"
mainScenarioStepNumber="4"/>
attributeCodeName="Proizvod"
attributeDisplayName="Proizvod"
mainScenarioStepNumber="5"/>
attributeCodeName="Proizvod"
attributeDisplayName="Proizvod"
mainScenarioStepNumber="6"/>

_\\

Cnuxka 151: [Ipumjep nmpomupema ynasHe cienudpukamnuje

(useCaseGuiExtension_ObradaRcuna.xml) 3a cny4yaj kopuurhewa O6paga pauyna ca

cnenudukanyjom cBux Mmoryhux enemenara gemHucaHnx memMom
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Crmjepu mpuKa3 CcBUX eneMeHaTa fedpuHucanux XML memama ca objallmbereM
yJZIoTe CBAaKOT e/leMeHTa y IIPOLeCy TeHepucalma IPOrpaMCKOT KOJa KOPUCHUYKOT

nHTepdejca.

useCaseModel.xsd matoreka

specification
EnemeMeHT specification IIpeacraB/mba oOcHOBHU eneMeHT XML partoTeka
dopmupanux Ha ocHOBY useCaseModel.xsd meme. EneMenT specification MOXe cafip>KaTu

BUIIIe eJIeMeHaTa useCase KOjU MOTY 6uTH Mel)yco6HO oBe3aHM.

useCase
Enement useCase cagpxu wuHoOpMaIuje O jeJHOM KOHKPETHOM CIIy4ajy

xopunrhemwa. Cappxu c/penehe arpubyre:

usecaseID - KOjM je BeoOMa BaKaH jep ce KopuirhemeM OBOr aTpubyTa ycrocTaB/ba
Be3a uaMmeby pasmrumtux crydajeBa xopmmhema npwmkoMm gedunmcama include wmm
extend penanuje, a Takohe ce KOpMCTM ¥ IPWIMKOM IIpaB/beiba IPOIINpPEHha yla3He
crenndukanyje 3a peepeHnmpame caydaja Kopuinhema Ha KOji ce MPOILMpeHhe OJHOCH.
OBaj arpumbyT He yTu4ye Ha KapaKTepUCTHKe IeHEPMUCAHOI KOPMCHUYKOr MHTepdejca.

Cremyduipame oBor aTpubyTa je 06aBe3Ho;

name — Ha3WB cIydaja kopuinhema. Ha xopucHuukom nuTepdejcy he Hasup 6urn
BUJUBUB Y HAaCJIOBHOj JIMHMjM eKpaHCKe (popMe OFHOCHO aujaiora wm Taba (Kapruie), y
3aBMICHOCTM Off ofjabupa IrabjaoHa Kao 1 Bpcre amwmKauuje. Crenmdunypame OBOT

aTpubyTa je 06aBe3HoO;

precondition - Tpefyc/noB ciay4aja kopuinhemwa. Y TpeHyTHOj Bepsuju SilabUI
IIPOjeKTa, OBaj aTpUOYT ce He KOPUCTU 3a TeHepycarme MPOTPaMCKOT KOfja KOPYCHUYKOT

uHTepdejca, Beh ce y TekcTyaTHOM 00/IMKY YHOCH Y OKBUPY cllelMduKaluje cBakor caydaja
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Kopumhewa 1 MHGOPMATUBHOT je KapakTepa. [ImanmpaHo je ma ce y HapemHuM (asama
IIpOjeKTa 0Baj aTpuOyT yHOCK Y 06/MKY (POpMaTHOT je3uKa 3a oIyc orpanndema (Hip. OCL
- Object Constraint Language [OCL]), xako Oum ce Ha OCHOBy oOBakBe ¢opMasHe
crrenukanyje MoIyia TeHepucaTy IpaBila Koja 6u oMoryhaBasa M3BplIeme OCHOBHOT
creHapyja caydaja kopumhema. Opaj aTpuOyT He yTude Ha KapaKTepUCTHKe IeHepUCaHOT

KOpUCHIYKOT MHTepdejca. Crenudunypame oBor aTpubyTa Hije 06aBe3Ho;

postcondition — TMOCTyc/OB ciydaja Kopuithewa. Y TpenytHoj Bepsuju SilabUl
I[POjeKTa, CIIMYHO precondition aTpmbyTy, 0oBaj aTpuOyT Ce He KOPUCTH 3a IeHEpUCarbe
IIPOTPAaMCKOT KOJla KOPUCHUYKOT MHTepdejca, Beh ce y TeKcTyanmHOM OOMUKY YHOCH Y
OKBMpY crelpyduKalmje CBaKor cydaja Kopuihemwa 1 MHPOPMATUBHOT je KapakTepa. OBaj
aTpubOyT He yIMYe HAa KapaKTepUCTHKe TeHepUCAHOT KOPUCHMYKOT MHTepdejca.

Creryduipame oBor aTpubyra Hije 06aBe3Ho.

[Topen nmpukasaHux arpu6yTa, eJIeMeHT useCase CAIPXKIU I10 jelaH eJIeMeHT entity u
mainScenario, a MOXKe CaJpXaTU BUIlle eJeMeHaTa TuUlla actor, alternativeScenarios U

include, KOjU Cy OIIMCAaHN y HACTaBKY;

entity
Enement entity YCIIOCTaB/ba BE3y Ca MOIE/IOM IIOJaTaKa OOHOCHO C€a €HTUTETOM

Mojie/ia IIOlaTaKa Ha KOju ce ofHOCHK c1y4aj Kopuinhemwa. Cafipxu aBa arpubyra:

id - Koju cIyXu 3a pedepeHlUpame eHTUTeTa IPUIMKOM cIiellMduKalje Kopaka
cLeHapyja ciaydaja kopuinhema. OBaj aTpuOyT He yTude Ha KapaKTepUCTUKe FeHePICAHOT

KOpYCHIYKOT MHTepdejca. Crenyudnnmpame oBor aTpuoyTa je 06aBe3Ho;

name - HasuB eHTUTeTa. OBaj aTpuOyT He yTHYe IMPEKTHO Ha KapaKTePUCTUKE
TeHepMCAaHOT KOPMCHMYKOT MHTepdejca, aly YKOIMKO ce He HAIpaBU IpPOLINperbe
crienukanyje BpMjeSHOCT OBOT aTpubyra ce IMOApPasyMMjeBaHO KOPJICTM Kao Has3NB

CHTUTETa TIPUWINKOM TeE€HEpHcCakba KOJa KOPUCHUYKOT MHTepq)ejca, YIZTaBHOM 34
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IIpyKa3uBame TIIOpyKa O YCI'Ij €NIHOCTU  M3BplLI€Ha onepaul/[je Hagx C€HTUTCTOM.

Crnenndunypame oBOT aTpubdyTa je 06aBesHo.

HOP(?I[ OBa OBa anI/I6YTa, eJIeMEeHT entity MOXKe Calp’XaTu BUIIE €I€ME€HaTa TUIIA

attribute KojuMm ce gedyHMITy aTpUOYTU KOjU IPUIIAJIAjy eHTUTETY;

attribute

EnremenT attribute omoryhaBa crmenudukaunjy wnHpopMmalyja Be3aHUX 3a
ozpebenn arpubyr entutera. OBaj eflemenT je XML 1memoM fiepuHMCaH Kao eleMeHT KOju
Hac/behyje eeMeHT entity® 1 Ha Taj HaUMH Ipey3uMa CBe KapaKTepUCTUKe eHTUTETa Koje

IpOLIMpYje ca Tpu JofiaTHA aTpuOyTa:

type - Tum artpubyra. OBaj aTpuOyT yTuMYe Ha TeHepycame KOPUCHUIKOT
uHTepdejca jep, Y CKIafy ca pasMaTpamlMa M 3aK/bYdIMMa MIECTOT IOIJIa/ba, Off Hera
MOXKe 3aBMCUTHU 0fabup rpaduuke KoMnoHeHTe KojoM he 6yti omoryhena maHuiryamnyja
HofanyMa Be3aHuM 3a opabpanu aTpubyr. Tunm arpubyra mMo>xe OMTH: STRING, NUMBER,
DATE wam LOGICAL. Cremydumupame oBor aTpubyra Huje 06aBe3HO, a IIOApa3yMujeBaHa

BPUjETHOCT je STRING;

identity - kopyimhemeMm oBor arpmbyra cremuduuypa ce ga i je aTpubyr
upmentuukaTop enturera. OBaj aTpuOYT MOXKe YTUIIATU Ha TeHepycarme KOPUCHUYKOT
untepdejca ykommko upeHTU(UKATOP HUje TMOTPeOHO TNPUKA3UBATU KOPUCHUKY Ha

KOPUCHMYKOM uHTepdejcy (Hajuemhe ako ce BpUjeJHOCT OBOT aTpuOyTa ayTOMATCKU

% Opnyka ga y mwemn efieMeHT attribute Hacmkebyje enement entity je mpomsunuia us unmmeHne
Jla ce KOpak CLieHapyja MO>Ke OHOCUTH Ha ofipeheHM aTpubyT eHTUTeTa, a/lv ce MOXKe OFHOCUTI U Ha YNTAB
enTuter. [IpeTxofHe Bepauje oBe ieMe HIUCY Ha OBaj HaYMH feduHMcane ogHoC u3Mely eHTuTeTa M aTpubyTa,
a;mu je 360r Tora Mpolec Kpempama KOHKpETHe ylasHe cheludukanyje Ha OCHOBY THX IIeMa 6MO 3HATHO
cnoxxenuju. Jlakse, u mopey Tora IITO Ce OBaKBa OJTyKa MOXKe CMaTPTU AMCKYTaOMIHOM, OHa Ce MOKasaja

ompasgaHoM 360r akohe Kpenpama 1 60/be IIPErIeNHOCTH yIasHe crerudukanmje.
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resepuuie y 6asu ImoJaTaka min Ha HEKU JPYyIu Ha‘{I/IH). Cneumbmumpa}be OBOT anI/I6YTa

Huje 06aBe3Ho, a IOIpasyMIjeBaHa BPMjeIHOCT je false;

required - kKopuirhemem oBor arpulyTa cnennduumpa ce fa m aTpubyT Mopa z1a
Oyzle IONYHeH IPWINKOM M3BpIIeHa CUCTeMCKUX omepamyja. OBaj aTpuOyT yTude Ha
reHeplcabe KOPUCHUIKOT NHTepdejca jep ce y 3aBUCHOCTH Off Iera reHepullie IIPOrpaMcKu
KOI 3a BIMJALMjy YIasHUX IOfjaTaka, kao u 1parehe mnopyke o rpeukama.

Crenuduimpare oBor aTpulyTa Hije 06aBe3HO, a oApasyMijeBaHa BpMjeHOCT je true.

mainScenario
EnemeHT mainScenario omoryhaBa cmenudukanmjy cekBeHlle KOpaKa OCHOBHOT

CLieHapyja Koju ce ie(pMHNIIY e/IeMEeHTOM scenarioStep;

scenarioStep
EnmemeHT scenarioStep omoryhasa cmenuduxanujy mHdopmaimja BesaHUX 3a
KOpakK clieHapuja ciaydaja kopuirhema. OBaj efieMeHT ce crenuduiupa kopuirhemeM Tpu

arpubyTa:

stepNumber - 6poj Kopaka y cileHapujy. OBaj aTpuOyT yTude Ha TeHepycame
KOPMCHMYKOT WHTepdejca jep, y CKIay ca pasMaTpamyMMa ¥ 3aK/bydllMMa IIECTOT
IOI/IaB/ba, Of Ibera he 3aBucutu pepociujer rpadMUKNX KOMIIOHEHTM Ha eKPaHCKO]
¢dopmn. Takobe, BaxxHO je HaroMeHyTH Jia ce kopuinhemeM BpUjefHOCTH OBOT aTpubyra
pedepeHIINpa eBeHTya/THO Tpolupeme crenudukanyje. Croenudnipame oBOr aTpubdyTa

je o6aBe3HO;

action - THMII aKlMje KOpaka ClleHapuja ciny4aja kopuithemwa. OBaj aTpubyT yrude
Ha TeHepucambe KOPMCHIYKOT MHTepdejca jep, y CKIamy ca pasMaTpamuMa U 3aK/bydlMa
Tpeher moriaB/ba, Off BHera MOXe 3aBUCUTY 0fjabup rpaduike KOMIIOHEeHTe KojoM he 6urtn

omoryheHa MaHuUIIyIalyja IojanuMa Be3aHUM 3a ofabpanu atpubyr. Tum akiuje mMoxxe
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OuTH: ENTRY, SELECTION, REQUEST_OPERATION, SYSTEM_ACTION WM OPERATION_REPORT.

Crnenndunmpame oBOT aTpubyTa je 06aBesHO;

entity - pedepeHIla Ha eHTUTET, OHOCHO aTpUOYT eHTUTETA, Ha KOjU Ce OTHOCU
Kopak creHapuja. KopuithemeM oBe pedepeHIle Impeko Kopaka y CIeHapujy Moxe ce
IPUCTYIUTY CBUM BPHjeHOCTUMA KOje Cy crieln¢unypate 3a ogpehern eHTUTET, 0HOCHO
aTpubyT eHTUTeTa Y3 MOJE/IA, ITO MOXKe 6MTH off IoMohM IpWIMKOM ofabupa rpadidke

KoMIoHeHTe. Crienuduiypame 0BOr aTpubyTa je 06aBe3Ho.

ITopen oBa Tpu aTpubyTa, e/leMeHT scenarioStep omoryhaBa ycrocrabjpaibe Bese
extends wusmely pasmmuntux cnydajesa kopuirhema. OBa Besa ce crmenuduiupa

KOPI/IIHheH)eM e€/IeMeHTa extends;

extends

EnemeHT extends omoryhaBa ycmocraBmame pemaiuje extends usmehy texyher
cnydaja kopuinhema 1 HEKOT gpyror caydaja Kopyuinhema Koju je crenuduipad y OKBUPY
ucre crnenudukanyje (Hup. O6paga pauyna u O6pajja Kynala, Wi YHOC CTaBKe padyHa I
O6pagna nponssopa). Kopumthewem camo siBa arpubyra omoryheHo je fa ce moBexxy jBa

nocrojeha crydaja kopunthema. [lorpe6Ho je cnenmduumparn:

useCase - pedepenia (useCaseID) Ha C/Ty4aj Kopuithemwa UNju ce CIIeHAPUO MOXKe
(a He MOpa) HMOKpPeHYTM TOKOM M3BpIlewa Tekyher kopaka cieHapuja tekyher ciydaja
kopunrthemwa. OBaj aTpulyT yTude Ha reHepucame KOPUCHUYKOT MHTepdejca jep je Ha Taj
HauyH oMoryheHo reHepucame MporpaMcKoT Kofia 3a PyHKIMOHATHOCT Show details xoja je

objarrmeHa y mectoM nornasspy. Criennduiuparme oBor arpubyra je 06aBesHo;

joinedByAttribute - pedepeHIa Ha nueHTH(UKATOP aTpUOyTa KOjy YCIIOCTaB/ba
Besy usMely oprosapajyhux enrtmrera Mopjena Iofataka Ha Koje ce OJHOCe IIOBE3aHNU
cry4dajesu kopuithema. OBaj aTpubyT MMa YOIy CIMYHY CIIO/BHOM K/BYUY V Pe/IaliIOHOM

Mogperny. Crieruduimpame oBOT aTpulyTa je 06aBesHo.

278



mp VMnmja Antosuh AyTOMaTCKO reHeplcame KOPUCHNIKOT MHTepdejca anmKanmje
JoKTopcku pag 3aCHOBAHO Ha C/IyYajeBuMa Kopuinhemwa

actor

EneMeHT actor ce BuIe IIyTa MOKe Hahm y OKBMpY jefHOT CiIyd4aja Kopuinhema

(ememeHTa useCase). Caip>k1 caMo jeflaH aTpuOyT:

name - HasuB akTopa. Crenyduunpame oBor aTpubyTa je 06aBesHo.

alternativeScenarios

EeMeHT alternativeScenarios ce BMIIIe ITyTa MOKe Hahy y CK/IOIY jefHOT cTydaja
Kopuinhema (eeMeHTa useCase). [lepuHican je TUIIOM alternativeScenario KOji C/IMYHO
€JIEMEHTY mainScenario cafp)Ku BMIlle ITOjaB/bMBarba €/IeMeHTa scenarioStep, aly TOper,

Tora, Moryhe je crerudumupary Tpu fofjaTHa aTpuOyTa:

referencedMainScenarioNumber - pefgHM 6pOj KOpakKa OCHOBHOT CIleHapMja Ha KOju

ce OJTHOCH alITepHATUBHM clieHapno. Crenuduiimpame oBor aTpubyTa je 06aBe3Ho;

precondition - TpeRyCTOB 3a IOKpeTame aITePHATUBHOT ClleHapuja. Y TPeHYTHO]
Bep3nju SilabUI npojexra, CIMYHO precondition aTpubyTy efieMeHTa useCase, OBaj aTpuOyT
ce He KOPMCTH 3a TeHepucame MPOTPaMCKOT Kofla KOPMCHMYKOT MHTepdejca, Beh ce y
TEKCTYa/IHOM OOJIIKY YHOCH Y OKBUPY clieluKalyje CBaKOr aITePHATUBHOL CLieHapuja 1
nH(OPMATUBHOL je Kapakrepa. OBaj aTpubyT He yIMue Ha KapaKTepPUCTUKE I'eHEePUCAHOT

KOpUCHNYKOT MHTepdejca. Crenuduiypame oBor aTpubyra Huje 06aBe3Ho.

errorMessage - TeKcT rmopyke koju he 61ty npukasan KOpUCHUKY YKOIMKO fobe 1o

IOKpeTama a/ITepHAaTUBHOT clieHapuja. Crienuduiypame oBOr aTpulyTa Hije 06aBe3Ho.

include

Enement include omoryhaBa ycmocraBmame penmauuje include usmelhy tekyher
cnydaja kopuinhema 1 HEKOT gpyror caydaja Kopuinhema Koju je crueuuipad y OKBUPY
ucre crenuduxanuje (arp. O6pajja pauyHa 1 YHOC cTaBKe padyHa). MoKe ce jaBUTH BUIIIe

IyTa y OKBUPY jefIHOT CTy4aja Kopuithema (eeMeHTa useCase). Kopuirhemem camo fiBa
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atpubyTa oMoryheHo je fa ce moBexy ABa mocrojeha cayuaja kopuithema Be3oM popyuTesb-

nujete. [loTpebHo je cnerudnuyparn:

child - pedepenma (useCaseID) Ha CIy4aj Kopuirhema 4Mju ce cieHapuo 6ap
jemnom mokpehe (Besa include) TokoM M3BplIema OCHOBHOT ClieHapuja Tekyher ciydaja
kopumrhemwa. OBaj aTpuOyT yTude Ha reHeplucame KOPMCHUYKOT MHTepdejca jep je Ha Taj
HauyyH OMOTyheHO reHepucame IIPOrPaMCKOT KOJa 3a KOPUCHMYKOI MHTepdejca 3a gjeny

enTuTere. Cienyuduuupame oBor aTpubyTa je 06aBe3Ho;

joinedByAttribute - pedepeHIa Ha nueHTH(UKATOP aTpUOyTa KOjyI YCIIOCTaB/ba
Besy u3Mely oprosapajyhux enrturera Mopena IofaTaka Ha Koje ce OJHOCe IIOBE3aHU
cmydajeBu kopuithema. OBaj aTpuOYT MMa YIOTY CIMYHY CIIO/BHOM K/BYUY V Pe/Ial[IOHOM

Mogeny. Crieruguipame oBOT aTpulyTa je 06aBesHo.

useCaseGuiExtension.xsd maroreka

useCaseGuiExtensions

EnememeHT useCaseGuiExtensions MpefcTaB/ba OCHOBHU eneMeHT XML naToTeka
dopmupanux Ha ocHOBY useCaseGuiExtension.xsd meme. EleMeHT useCaseGuiExtensions
MOXKe Cafip>KaTy BUINEe e/eMeHaTa useCaseGuiExtension Koju Mory OuTtu MehycobHo

IIOBE€3aHN.

useCaseGuiExtension
EnemeHT useCaseGuiExtension Cafipkyl IIpoLIMpele OCHOBHe crelupukanmje
nHbopManyjaMa Koje Cy Be3aHe 3a KOPUCHUYKM MHTepdejc jefHOT KOHKPETHOT CIIydaja

xopunrhemwa. Canpxu c/peehe arpubyre:

usecaseID - KOPUCTM Ce 3a pedepeHLMpame CIydaja kopuirhema Ha Koju ce
npomunpeme ogHocu. Crenuduimpame oBor aTpubyTa je 06aBe3Ho;
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uiTemplate — OCHOBHM HIA0JIOH KOPUCHUYKOT MHTepdejca 3a pedepeHIpann
cry4daj xopuithewa. Moryhe je cmenubunupatu gBuje BpMjefHOCTNM: UI_FIELD_TYPE 1
UI_TABLE_TYPE. Y 3aBUCHOCTM Off ofabpaHor Imab6ioHa, KOpUCHMYKN MHTepdejc he 6utn
dopmupan KopuiurhemeM I0/ba OJHOCHO Yy TabenapHoM o6nmKy. Cremmduuupame 0BOT
arpubyra Huje obaBe3HO, a IIOApasyMMjeBaHe BpujefHOCTM ce oppebyjy mpmmkom
reHepucama IIPOTPaMCKOl KOfa KOPUCHUYKOT MHTepdejca y OFHOCY Ha TO Ja /M je
pedepenuupann c1y4yaj Kopuithema poAuTe/lb Ha BpPXy XMjepapxmje, Kama ce
MOJpasyMujeBaHo IpuKasyje KopuithemeM IMo0J/ba, OFHOCHO aKO je  JujeTe,

HOZIpa3yMujeBaHyl HauyH IIpuKa3sa je kopuinhemweM Tabere;

childToParentTemplate - HAa4YMH IIpMKa3sa ,‘E[I/[jeTe-eHTI/ITeTa Y OMHOCY Ha TpUKa3
eHTHTeTa popuTeb. Moryhe je cnenmbumuparn jegHy opn cnepehmx BpujemHOCTH:
CHILD_NOT_CHILD, CHILD_FORM_TYPE, CHILD_TAB_TYPE 1mM CHILD_KNGUI_TYPE. y
3aBUCHOCTTH Of CIIEIVMMIVIpaHe BPUjeHOCTH, OBUM aTpUOYTOM ce MOXKe CrenypuumuparTi
lla ce cydaj kopunrherwa He OJHOCH Ha JiyijeTe eHTUTeT (CHILD_NOT_CHILD), a YKOIMKO ce
paziu o AMjeTe eHTUTETY, KOPUCHWYKYU MHTepdejc 3a pedepeHImpann caydaj kopunrhemwa
MO>Ke OMTU KpeMpaH y 3aceOHOM IIPO30pPY Y OJHOCY Ha C/Ty4aj Kopulthema Koji ce OfHOCU
Ha eHTUTeT pojuTe/b (CHILD_FORM_TYPE), Y MCTOM IpO30py YV OKBUpY Taba (Kapruie)
(CHILD_TAB_TYPE), Wi YHyTap ucre Tabese y Kojoj ce obpabyjy nadopmanmje o popureny,
Kako je pepunucano KNGUI mrab6noHoM xopucHuykor mHTepdejca (CHILD_KNGUI_TYPE).
Crnenudunuparme oBor aTpubyra Huje 06aBesHO, a ITOfpasyMujeBaHe BPUjeJHOCTU cCe
ozpebyjy mpunukom reHepyucama IpOrpaMcKOr Kojla KOPUCHUYKOT MHTepdejca y ofHOCY
Ha TO Jia /M je pedepeHIMpaHy clIydaj Kopuirhemwa amjere popuTe/ba KOju je Ha BPXY
Xujepapxuje, Kajia ce IOApa3yMujeBaHo Ipukasyje kopumhemweM Taba (KapTulie), OHOCHO,
aKo Ce pajyu O POAUTE/bY HAa HIDKEM HMBOY XujepapXuje ojpasyMujeBaHy HaulH IpUKasa

je y 3aceOHOM TIpo30pY;
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optionsButtonsTemplate — Ha4MH IPMKa3a OMIMja 3a M3BpIIewme ofabpanux CRUD
olepalnyja, OJHOCHO OpraHmusalyja TpaduYKMX KOMIIOHEHTU Koje omoryhaBajy mosus
olepanyja Ha KOpuCHMYKOM MHTepdejcy. Moryhe je cmenmbuuupatn jemHy of nBuje
BpUjeJHOCTI: OPTIONS_BUTTONS, ¥ TOOLBAR, Y 3aBMCHOCTM OJf TOIa Jja /I Ce K€/ Jia ce
OBe OIllMje IPUKA3yjy Kao CKYIl He3aBMCHUX KOMIIOHEHTH (OOMYHO KOMIIOHEHTe JIyTMe —
button), Wi IpyImMcaHO y CKIOIy /MHUje ca amatuma — toolbar. Pasmmanti HauyHK
Tpylucama OIliMja 3a Kpeupame, aKypupame M Opyucame IOfaTaka MPUKA3aHU Cy Y
mecToM nornasky (Cmmka 135: PasmmunTyi HauMHY NTpUKasyuBamwa OIMIMja 3a Kpeupame,
axypupame n Opucame nogaraka) Croenuduunnpame oBor aTpubyra Huje oOaBe3HO, a

IIOZIpasyMiijeBaHa BpUjeJHOCT je OPTIONS_BUTTONS ;

optionInsert — aTpuOyT je JIOTMYKOI THUINA ¥ BMMe ce clenmpunypa ga m he
TeHepIUCaHU KOPMCHMYKM WHTepdejc cajpkaT (PYHKIMOHAIHOCT Koja oMoryhaa
Kpeupame HOBe MHCTaHIle eHTUTeTa pedpepeHIMpaHor caydaja kopuinhemwa. YKOIMKO je
HasHAa4YeHo /Ia ce OBa OIIVja TeHepullle, Ha KOPUCHUYKOM uHTepdejcy he 6utu mpukasaHa
Ha HAYMH cHenMpuUIUpaH aTpubyToM optionsButtonsTemplate. Crernuduiupame oBOT

aTpubyTa Huje 06aBe3HO, a IIOIpasyMyjeBaHa BPUjeTHOCT je true;

optionUpdate — aTpuOYT je JIOTMYKOT TUINA U WUMe ce cienmpuiypa aa m he
TeHepUCaHu KOPUCHUYKM MHTepdejc cafipskaTy PyHKIMOHATHOCT Koja oMoryhaBa nsMjeny
nocrojehe muHcTaHne eHTHTeTa pedepeHLUpaHor CrIy4aja Kopumrhewa. YKOINMKO je
Ha3HAYeHO Ja Ce OBa OIIL[Mja reHepulIle, Ha KOPUCHNYIKOM nHTepdejcy he 6urn nprkasana
Ha HauuH cnenuduuyupad atpubyroM optionsButtonsTemplate. Crnenmguiypame OBOT

aTpubyTa Huje 06aBe3HO, a IIOipasyMyjeBaHa BPUjeHOCT je true;

optionDelete — aTpmOyT je JIOTMYKOI TUIIA ¥ BMUMe ce cienmpuuypa ga m he
reHepMCaHu KOPUCHMYKM uHTepdejc cagpkaTu (PyHKIMOHATHOCT Koja omoryhasa

Opucame mocrojehe MHCTaHIle eHTUTeTa pedepeHIIMpaHOT CTy4yaja Kopuirhemwa. YKOIMKO
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je HasHaYeHO fla ce OBa OIIMja TeHepuIle, Ha KOPUCHMYKOM WuHTepdejcy he Outn
IpMKasaHa Ha HauuH crnequduumpadn  atpubyTOoM optionsButtonsTemplate.

Crenudunnpame oBor aTpubOyTa Hije 06aBe3HO, a MOApasyMujeBaHa BpMjeHOCT je true;

optionSearch — aTpuOyT je JIOTMYKOT TWUIIA ¥ BUMe ce cienupunypa ga m he
TeHepMUCaH! KOPUCHMYKYM MHTepdejc capkaTu (PyHKIMOHATIHOCT Koja oMoryhasa
IpeTpaKuBabe VHCTAaHIM eHTUTeTa pedepeHLupaHor cay4aja Kopuirhemwa. YKOMMKO je
Ha3HAYeHO JIa Ce OBa OIIl[Mja reHepuille, Ha KOPUCHMYKOM uHTepdejcy he 6urn npukasana
Ha HauuH cuenuuiupan atpubyroM optionsButtonsTemplate. Croenm¢uiypame 0OBOT

aTpubyTa Huje 06aBe3HO, a IIOIpasyMyjeBaHa BPUjeIHOCT je true;

entityDisplayName - aTpuOyT omoryhaBa crenmuduipame HasuBa eHTUTETA KOjU
ce MO>Ke pas3JMKOBAaTU Of Ha3uBa CHelMUIMPAHOT Y OCHOBHO] cenuduKanmji, a 3a Koju
ce e fa Oyje MPUKasUBaH KOPUCHUKY HAa KOPUCHIYKOM MHTepdejcy. Tunmdan npumjep
je emturer StavkaRacuna 3a koju Ou ce pgeduHMcama BpuUjeHOCT aTpubOyTa
entityDisplayName CraBka pauyHa. Crnenuduuupaime oBor aTpubyra Huje o6aBe3HO, a
IOfipa3yMitjeBaHa BPUjeJHOCT je BpUjefHOCT neduHICaHa Kao Ha3)B €HTHUTEeTa Y OCHOBHO]

crrerpUKauju;

entityCodeName — aTpubyT omoryhasa cremyuduuypame Ha3uBa eHTUTETa KOjU ce
MOXKe Pa3/IMKOBATH Of] Ha3MBa CIIelMPUIMPAHOT Y OCHOBHOj criellnduKaIuju, a 3a Koju ce
Xem fla Oyme reHepyucaH U KopuitheH y mporpamMckoM Kofay. Crenuguuypame OBOT
aTpubyra Huje 06aBe3HO, a MO pa3yMiujeBaHa BPUjeHOCT je BpUjeqHOCT JedMHICaHa Ka0

Ha3¥B €HTUTETA Y OCHOBHOj CrlelupyKanji;

ignorevalidation — aTpMOYT je JTOTMYKOT THIIA U BuMe ce crennduiympa na m he
TeHepICaHU KOPMCHUYKM MHTepdejc caip>KaTy IPOrpaMCcKy KOZ KOjU je OrOBOpaH 3a
Ba/IIJJALIN)y [TOJjaTaKa Ha KOPYCHIYKOM MHTepdejcy. Cremyduuypame oBor aTpudyTa Hitje

06aBe3HO, a IIOfIpa3yMijeBaHa BPMjeJHOCT je false.
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[Topen HaBefeHux aTpuOyTa, eIeMEHT useCaseGuiExtension MO>Ke Cafip>KaTy BMIIe
e/leMeHaTa TUIA scenarioStepGuiExtension KOjUM ce BpmM crenu¢uKalyja IpOMNpPeHNX

HOJIellIaBatba 3a KOpake ClieHapuja pedepeHIIpaHor cIydaja Kopuinhema.

scenarioStepGuiExtension
EnemeHT scenarioStepGuiExtension Cafip>ky IpOIIVpeme OCHOBHE creluukaimje
I/IH(bOpMauI/IjaMa KOje Cy Be3aHe 3a KOPMCHUYKU I/[HTep(l)ejc jeTHOT KOHKPETHOT KOpakKa

clieHapuja ciay4aja kopuithemwa. Capxn cibeiehe arpubyTe:

mainScenarioStepNumber - KOPUCTH ce 3a pe(bepeHuMpaH)e KOpaka cueHapMja
cay4aja Kopuiithema Ha Koji ce Tpolmpemne ogHocu. Crenuduiiupame 0BOT aTpubyTa je

06aBe3HO;

attributeDisplayName - aTpmOyT omoryhaBa cnenmduumparme HasuBa aTpuOyTa
arpubyra 13 pedepeHIpaHOr KOpaka CIleHapuja caydaja Kopuinhema KOji ce MOXe
pas/IMKOBaTH Off Ha3uBa crienuuIupaHor Yy OCHOBHO]j cneuM(bMKaquM, a 32 KOjI ce JKeJn
fa Oype IpMKasyMBaH KOPMCHNKY Ha KOPMCHMYKOM uHTepdejcy. Crenmduuupame 0BOT
aTpubyra Huje 06aBe3HO, a MO pa3yMijeBaHa BPMjeIHOCT je BpUjeTHOCT JepMHICAHA KA0

HasuB aTpuOyTa y OCHOBHOj crieninpuxanyju;

attributeCodeName - aTpmbyT omoryhasa crenmduumpame HasuBa aTpmbyTa U3
pedepeHLIMpaHOr KOpaKa ClieHapyja cay4aja Kopuiihema Koju ce MOXe PasIMKOBATH Off
HasuBa CHelM(PUIMPAHOT y OCHOBHOj crmenuuKanuju, a 3a Koju ce kemm fma Oype
reHepyucad u KopuitheH y mporpamckoM kopy. Crnenudunypame oBor arpubyra Hiuje
06aBe3HO, a IIOfipasyMujeBaHa BPMjeJHOCT je BpMjeHOCT JedrHMCcaHa Kao Has3uB aTpubyTra

Y OCHOBHOj CITeII(pUKAIjI;

component — aTpubyT omoryhasa opabup usmely Buire KOMoHeHaTa KOPYICHUYKOT
I/IHTep(l)ejca: CheckBox, YesNoButton, YesNoRadioButtons, YesNoComboBox, ComboBox, ListBox,

RadioButtons, Table, AutoCompleteComboBox, TextArea, TextField, Password, InputMask,
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Spinner, KeyPadNumber, Calendar, DateTextField, DateTextFieldComposition.
Crnenndunypame oBor arpubyra Huje obaBe3HO, a IOApasyMMjeBaHa BPUjeTHOCT ce
)Ie(l)I/IHI/[HIe NPWINKOM TeHeplcarmba IIPOTPaMCKOr KO/Ia, Ha Taj HAYMH IITO Ce aHa/IM3upa
TUII aTpuOyTa U BPCTa aKlMje Y KOpaKy ClieHapuja, Y CKIaJly ca pa3MaTpambliMa N3HeCeHUM

y 1IECTOM IIOITIABIbY;

ignorevalidation — aTpmOyT je JIOIMYKOT THIIA U WuMe ce crennduiupa na m he
TeHepMCaHU KOPMCHUYKM MHTepdejc camp>KaTy IPOrpaMCcKy KOZ KOjU je OTOBOpaH 3a
BINJIALIN)Y YHeceHe BPMjeHOCTM HA KOPUCHUYIKOM UHTepdejcy Koja ce OFHOCKM Ha
aTpubyT U3 pedepeHIMpaHOT Kopaka cieHapuja. Crenmduiimpame oBOr aTpubyTa Huje

o6aBe3HO, a MOApasyMujeBaHa BpUjeJHOCT je false;

format - xopumrhemem oBor aTpubyTa crenuduiupa ce Gopmar nogaTaka Koju ce
yHOCE OJHOCHO TIpMKa3yjy Ha KOPUCHMYKOM uHTepdejcy. Tummdyan mnpumjep je
dopMaTuparme IpuKasa gaTyMa 3a KOju Ce MOKe crenupuuupary BpUjeZHOCT

»dd/MM/yyyy“. Cienmuiypame oBor arpubyra Huje 06aBe3HO;

visibleAttributes - kopuurhemeMm oBor arpubyra crmenyuduuupa ce koju he
arpubyTyt OMTH BUI/BMBY INIPWIMKOM IIpMKasa jmicTe 3a omabup mamehy pasmmanTux
MHCTaHIIM IT0Be3aHoT eHTnTeTa. OBaj aTpuOyT ce KOPUCTH MCK/BYUNBO y CUTYaLji Kaja je
TUII aKMje Y KOPaKy cleHapyuja SELECTION. Tummvan mpumjep je KOpak cueHapuja y KoMme
ce 6upa Kyman y ocHoBHOM clieHapujy crydaja kopuithewa O6paza pauyHa, 6u ce ymjecto
mudpe Kymua Koja IpeAcTaBba uAeHTUUKaTOp eHTMTeTa Kyman, 3a  atpubyt
visibleAttributes crenudyunypamm arpubyri uMe 1 npesuMme Kymma. Crenndunyparme
oBOT aTpubyTa Huje 06aBe3HO, a IIO/[pa3yMIjeBaHa BPUjeJHOCT je aTpubyT nueHTH(uKaTop

pedepeHIpaHOT eHTUTETA;

showDetails - kopuirhemem oBor artpubyra crenuduuupa ce ma ym he ce

IPWIMKOM TeHepucama Kofla KOPUCHMYKOT MHTepdejca TeHepucaTy KOJ| OATOBOPAH 3a
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usppewe ShowDetails GyHKIMOHATHOCTM KOja je omycaHa y miecToM Iornaspy (Cmka
116, Cmmka 117, Cmka 118, Cimka 119), a xoja omoryhaBa ycrocraB/bame pesaiije
Extend nsmeby pasmmanTux crydajeBa kopuinhema. OBaj aTpubyT ce KOPUCTY VICK/BYIMBO
y CUTyalMju Kajia je TMII aKljije y KOpaKy clieHapyja SELECTION. Crenuduiyparme 0BOT

arpubyTa Huje 06aBe3HO, a IOJjpa3yMIIjeBaHa BPUjeIHOCT je true;

showDetailsTemplate - kopumhemweM oBor aTpubyra crenupuiIupa ce HAYNH
IpUKasa oOIIuje Koja omoryhaBa wusBpuieme ShowDetails ¢GyHKIMOHATHOCTM Ha
KOpyCHIYKOM MHTepdejcy. Moryhe je ogabpatu jenHy of fBuje BpujeHOCTH: BUTTON Koja
HOApasyMujeBa Ja ce y3 JIMCTY U3 Koje ce OMpajy BpUjefHOCTM Kpeupa rpadudka
KOMITOHEHTa JyrMe, WM RIGHT_CLICK Koja oMoryhaBa mo3uB ollepaliuje KopuilhemeM
JIeCHOT K/IMKa MMIIA HaJl KOMIIOHEHTOM Koja IpuKasyje /mucty. OBaj aTpubyT ce KOpUCTH
JICK/BYYMBO Y CUTyaUMju Kaja je THMII aKuuje y KOpaKy cleHapuja SELECTION.

Cremyduipae oBor aTpubyTa Hitje 06aBe3Ho, a IoApa3yMijeBaHa BPMjeJHOCT je BUTTON.

7.2. Anatu 3a popmupame yiaasHe cnenudpukanuje

Y mpeTxofHOM AiMjey AaTa je feTa/bHa crelMduKalija CBUX elleMeHaTa KOju YnHe
ynasHy crnenmdukanujy. Kao mro je paHmje HamomeHyTo, ynasHa crenudukanuja ce
dopmupa Kpo3 nBa oxBojeHa XML HOKyMeHTa, a Koja MOpajy outn y ckiapgy ca XML
IeMaMa, JIOK lieMe IIpeficTaBbajy peanmsanyujy SilabUl wmeta-mopena. CTaBoBu
VICOUTaHMKA 10 IUTalky HauuMHa AedMHNCamba ylasHe cleluduUKalyje Cy HOAuje/beHN,
npuje cBera usMel)y Bu3yeTHOT Moze/IoBama 1 rpaduUKor ajata Koju 611 BOANO KOPMCHMKA

Kpo3 Ipoliec fedyHMcama crienndukaiyje, anmu 3HavyajaH 6poj UCIMTAHUX CMATpa fa je
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IOXKe/bHY HAauMH feduHNCAama YyaasHe cHeluukanmje mmcameM Kofja JOMEHCKH
crellnpUIHOT jesnKa pasBUjeHOT 3a Ty HaMjeHy. Ca ipyre cTpaHe, IIOCMaTpaHM ajaTH 3a
ayTOMAaTU3aIujy pasBoja KOPUCHUYKOT MHTep¢ejca yrmaBHoM omoryhasajy camo jeman
HauuH feduHuCcama ynasHe cremudukanyje. SilabUI mpuctyn omoryhasa cBa Tpu HaumHa
neduHMCcama ynasHe criennukanyje. Y HacTaBky he 61Ty IpuKasaHM pas/IM4uTy HAYMHN

dbopMupama yrasHe crenupukanje.

7.2.1. /lupekmHo nucare Koda y/i1a3He cneyuukayuje

AKo ce TOBOpM O amaTy Koju O6M omMoryhmo AMpeKTHO Imcame KOia ylasHe
cnenuduxalyje, Moxxe ce pehi 1a je 1oBO/baH a/1aT HAJIPOCTUJU TEKCT €IUTOP, @ MOXKEBHO
je KOpUCTUTHI HeKU of ajlaTa 3a obpagy XML nokyMeHaTa, KOj) 4eCTO UiHe CaCTaBHU MO
PasBOjHMX OKpykema. CaM mpouec dopMupara yaasHe crenyuQuKalyje Ha 0Baj HaulH,
CBOJIYI ce Ha crienyduuypame KOHKPEeTHIX BIjeTHOCTH 3 e/leMeHTe 1 aTpubyTe eeMeHara
KOjU Cy ommcanu y nornasspy 7.1.1. JIoBO/BHO je popMupaTyit OCHOBHY crenypyKauujy y
dopmu XML poxymeHTa Ha OCHOBY useCaseModel.xsd meme, a 1o moTpebu ce Moxe
dopmupary u npomupeme cremdukanyuje, rakohe y popmu XML okymeHTa Ha OCHOBY
useCaseGuiExtension.xsd meme. Tako ¢opmupana (Cauxa 149, Ciuka 150)
crrenukanyja Moxke 61Ty obpabheHa o cTpaHe anaTa 3a TeHepycarbe IIPOrPAMCKOT KOja
KOPMCHUYKOT NHTep(ejca — reHepaTopa. Kopuithewem nepunncannx XML mema gobujen
je moMeHCKN crenpuyuHM je3uk 3a popMupame yIasHe crelyuKaiije Koju je 3aCHOBaH
Ha XML-y. Ilopex Tora, y TOKy je M3paja TE€KCTYaTHOT TOMEHCKM CIeIM(IYHOTr je3nKa

[Savicl1] xao anrepraTua XML cnenyukanyjm.

7.2.2. ®dopmuparse yaa3sHe cneyuukayuje Kopuwherem

2pagpuukoe anama (wizard)

Kako cy pesyrratu mcnmTtuBama HOKasamM ja cKopo 30% MCIOMTAaHMX CMaTpa

HEOIIXO[JHIM I10CTOjame rpaduKor ajara 3a GpopMupame yrasHe crenydukamnyje Kojyu ou
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BOJIMO KOPMCHMKA Kpo3 Ipoliec ¢popMupama ylasHe cleldukaluje, IpojeKTOBaH je 1
MMIDIEMEHTHPAH a71aT KOjM Off KOPUCHUKA He 3aXTujeBa ToOpo Mo3HaBame MeTa-Mojena 1
npaBwia gopmupamwa XML JOoKyMeHaTa, a IOpef TOra, cMamyje MOIyhHOCT IpaB/bema

rpelIaKa.

Ajar omoryhasa crienu¢ukanujy caydajesa Kopuithema, y3 nedunncame npareher
Mogiea Iojaraka 1 nHopMalyja Koje ce MOTY NPUAPYKUTU CIeIMpUKALjI CTydajeBa
Kopuinhema, a Koje cy BesaHe 3a KopucHu4km uHTtedpejc. CiydajeBn kopumrhemwa cy
OpraHM30BaHMU Y IpojekTe, a n3Mely cebe Mory a He Mopajy OMTM MOBe3aHU pealyjama
include n extend. Cpaku IpojexaT je y IO3aiuMHN IIOBe3aH ca jegHuM mapom XML
MOKyMeHaTa (OCHOBHOM M HPOLIMPEHOM CHelM(UKAIMjOM) KOjU ce MOTy Y4IMTaTH U
MJfjerbaTyl YKOIMKO Cy IPeTXONHO KPeNpaHy PyYHO W/IM Ha HEKI JPYTH HaulH, a MOTy ce I
KpeupaTu JUPeKTHO U3 ajaTa U 1o norpebu pgame obpabusartu. KopucHmiu amata He
MOpajy OMTH CBjecHM IOcTOjaka XML JoOKyMeHaTa jep je M3 camor ajata omoryheHo
IIUPEKTHO TeHepucame INPOTPAaMCKOT Koja KopucHMYKOr uHTedpejca. Takobe, cBakom
IPOjeKTy ce MO)Ke TPUAPYKUTH KOHEKI[Mja Ha pelalMoHy (asy HMofjaTaka Koja ce Mo)Ke
VICKOPUCTUTH 3a ayTOMAaTCKO MpaB/beme clenndukanmje Ha OCHOBY MeTa-IIOfjaTaKa
permanyone meme nocrojehe 6ase momartaka, o yeMy he 6uTm Buile pujeun KacHuje. Y
HACTaBKy je IpMKas3aH M3IVIe[, KOPMCHUYKOI MHTepdejca amaTa Koju omoryhasa obpany

opabpanor npojexra (Cmka 152).
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HoxTopcku pag 3aCHOBAHO Ha C/IyYajeBuMa Kopuinhemwa
-
L2 AUl Wizar BT T = ]|
Projects
™ JProject: Test MName: |TEst |
= Use case: Racun Path: |C:\5i\abtest |
User enters > racunID
User enters > datum r Database connection
= User selects > kupaclD Server URL: | localhost |
=~ Use case: Kupac
. User enters > kupacID Server port: |3305 |
User enters = ime = =
User enters » prezime Database name: |s||abu|ra(un |
User requests operation > Kupac Ereame |rUUt |
Systern performes operation > Kupac
Systemn response > Kupac Passwaord: | root |
User requests operation > Racun
System performes operation = Racun . | RDBMS: | My 5QL x| ( Test )
System response > Racun i
= Use case: Stavka Racuna ¢ Usecases
L ﬂz:; :zlt:cr;i r:rmzvodID ( Mame | Entity | .Templ.ate i | Ch?ld to parent |
L Use case: Proizvod Racun Racun Fields with navigation Mot a child
User enters > proizvodID Stavka Racuna StavkaRacuna Table A tab within the screen
User enters > naziv Kupac Kupac Fields with navigation Not a child
User enters > cena Proizvod Proizved Fields with navigation Mot a child
User requests operation > Proizvod
Systern performes operation > Proizvod
Systemn response > Proizvod
User enters = kolicina
User requests operation > StavkaRacuna
System performes operation > StavkaRacuna (New use case) (Ed'rt use case) (Dele’ce use case) (Create use case from database schema)
Systemn response > StavkaRacuna
Project: Prazan (Generate SWING GUI) (Genemte I5F - PrimeFaces GUI) (Generate specification ﬁles) ( Done )

Cmuka 152: SilabUI Wizard - o6papa ogabpaHor npojekra

Kao mTo ce moxe Bupmjern ca cmke (Cmmka 152) Ha /MjeBOj CTpaHM ce Halasu
cTabs10 y KOjeM Cy IIPMKa3aH) aKTMBHU IIPOjeKTH, a CBaKM IIPOjeKaT MOKe Cafip>KaTyl BIILe
cnydajeBa kopuithema. 3a cBakmu ciydaj Kopuinhema ce y crabny NpuKasyjy Kopaiu
OCHOBHOT clieHapuja. Cry4ajeBu Kopuinhema Koju Cy MOBe3aHM ca TeKyhuMm caydajem
Kopuithema penanujama extend wm include Hamase ce yHyTap caMor KOopaka ClLieHapyja
YKOJIMKO Ce pajiut 0 penannju extend v Ha Kpajy ako ce pagu o penanuju include. Ha oBaj
HauyH ce fobuja rpadmuky NpyKa3 KOju XVjepapXMjcKyl IIpeNcTaB/ba BesaHe CIydajeBe
Kopuithema. OpabupoM HeKor cry4aja Kopyuinhema, ca fecHe crpaHe he ce mpukasaTn
fleTa/bHa crenndukanyja ca cBuUM (PyHKIMOHATTHOCTUMA 3a 00pajly caydaja Kopuirhema
(Cmxa  153). Cpaka IpoMjeHa Haj CaydajeM Kopuinhema oOcCBje)kaBa IOJaTKe Ha

IIPUKA3aHOM CTA0ITy.
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mp Vnuja AntoBuh
JokTOpCKM paj,

r
| £/ SILAB-UI Wizard

- .
Projects
= Project: Test
- Use case: Racun

User enters > racunlD
User enters > datum
= User selects > kupaclD
= Use case: Kupac
User enters > kupaclD
User enters > ime
User enters > prezime
User requests operation > Kupac
System performes operation > Kupac
System response > Kupac
User requests operation > Racun
System performes operation > Racun
Systemn response > Racun
= Use case: Stavka Racuna
User enters > rb
= Userselects » proizvodID
=~ Use case: Proizvod
User enters > proizvedD
User enters > naziv
User enters > cena
User requests operation > Proizvod
System performes operation » Proizvod
System response > Proizvod
User enters > kolicina
User requests operation > StavkaRacuna
System performes operation >

AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje

3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

Name: ‘ Racun

\ Templates

Actors:  Prodavac;

Entty:  Racun (racunlD:; NUMBER, datum: DATE, kupacID: NUVBER)  (Wanage enity) Chld to parent [ Not a child

Template:

Manage actors

{ Fields with navigation

System response > StavkaRacuna
Project: Prazan

= Buttons: { Group of buttons |
Options
Insert Update Delete Search
r Main scenario
[ # I Action I Entity/Attribute Component
1 User enters racuniD Text field ~
2 User enters datum Text field
3 User selects kupaclD Combo box
4 User requests operation Racun
5 Systemn performes operation Racun
6 System response Racun b
( Edit step ) ( Add step ) (Remwe slep) ( Up ) { Down )
r Alternative scnario:
[ 2 | Precondition Message
(Add alternative scenalio) (Remuw: alternative scenaliu)
- rIncluded use ca
una
[ Name | Displayed in I Template | Joined by
Stavka Racuna A tab within the screen Table racuniD

(Include use case ) ( Remove included use case ) ( Editincluded use case )

Cnuxa 153: SilabUI Wizard - o6paga ogabpaHor cny4yaja kopuurhemwa

[Ipukasany xopucHIYKM MHTepdejc omoryhasa nepunncame:

e HasuBa c/Iydaja Kopunrhema,

® aKTOpa KOjy Kopucre cny4aj kopuinhemwa (kMKoM Ha gyrme Manage actors,

Cimka 154),

|£| Manage actors

Actors:
Prodavac Mew actor
Delete actor

ne

Cmuka 154: SilabUI Wizard - o6paga Aktopa

290



mp Vnmuja AnToBuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje

JoKTOpCKM paf,

3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

eHTUTeTa KOji je IOBe3aH ca CIy4ajeM Kopuinhema (KIMKOM Ha [yrMe

Manage entity, Cnuka 155),

|| Manage entity —— &J
Narme: [Racun |
Display name: |Racur1 |
Code name: |Racur1 |

Attributes

I Mame | Type | iy I
racuniD NUMBER ™

datum DATE =

kupaclD MNUMBER M

{ Mew attribute ) . Delete attribute )
[l _ —
{ Done _!

Cnuxka 155: SilabUI Wizard - o6pajja eHTUTETa IOBE3AHOT Ca CIy4ajeM Kopumrhema

omabup CRUD omnepanyuja xoje he ce renepucary,

omabup mab10Ha KOpUCHIYKOT MHTepdejca (OCHOBHOT 1IabIoHa)

omabup HauyHa NpyKasa coydaja Kopuirhema Be3aHOT 3a eHTUTET KOju
IpefiCTaB/ba JiVijeTe y pe/lalujul pOfuTe/b-JMjeTe 0 4eMy je OWIo pujedn y
IIeCTOM TOTTIaBIBY),

omabup mabmona kojuMm he ce mpukasupaty omuuje 3a msspuierse CRUD
omepanuja

crrenmuKanyjy Kopaka OCHOBHOT ClieHapuja cay4aja Kopuinhera
crienpuKanyjy aTepHATUBHUX CLieHapyja cIy4aja Kopuinherma
crendukanyjy IoBe3NBama ca JPYIMM  ClIy4ajeBMMa Kopuinhema

penanujom include.
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mp Vnmuja AnToBuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
HoxTopcku pag, 3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

Crermukanmja Kopaka OCHOBHOT CIleHapMja caydaja Kopuinhema BpmIM ce Y
3aceOHOM AMjallory Koju ce IpuKasyje KIMKoM Ha gyrme Add step wm Edit step (Crmka
156). Moryhe je omabpatu BpcTy akijuje, aTpubyT, HasuB aTpubyTa Koju he ce xkopucrtutn
3a IpuKas, HasuB aTpubyra Koju he ce KOPUCTUTH y HpPOTPaMCKOM KOAy, Ipadpuuky
KOMIIOHEeHTy ¥ ¢dopMaT IofjaTtaka. Y 3aBUCHOCTM Off ofjlabpaHe BpCTe aKlyje ¥ THUIIA
arpubyTa Ha KOje ce OJHOCH KOpaK OCHOBHOT CIleHapyja, KOPUCHUKY ce IIpUKasyjy

pasymrunTe rpagrdyke KOMIIOHEHTe KOje MOKe offabpari.

= W b,
| £ Manage scenario step [ﬁ
Action: | User selects :|
Entity: Racun
Attribute: | kupaclD z|

Display name: | kupacD

Code name: |kupacID
Component: | Combo box E"
Farmat: | |

Extended uze caze

[i'l Show details | Right click on the component E"
— IUsecase:Kupac ............................................... l
Joined by: | kupaclD [\_f"

Visible attributes: ime; prezime; { Change -

Cmuka 156: SilabUI Wizard - o6pama Kopaka OCHOBHOT ClieHapMja cay4aja Kopuirhema
I[Topep Tora, yKo/mKo ce ogabepe akiija y K0joj KOpUCHUK Tpeba fia 6¥pa HCTAHITY
eHTHUTeTa U3 MOHYyleHOr CKyIla MHCTAHIIM eHTUTEeTa, HA OBOM MjecTy je Moryhe omoryhuru
onuyjy Show details ¥ cemuduimpaTi Ha KOju HauuH he ce 0BOj ONIVjU IIPUCTYIIATH HA
TeHepMCAaHOM KOPMCHIYKOM MHTepdejcy, Ha Koju ce clIy4aj Kopuinhema OFHOCH, TPEKO
Kor aTpulyTa ce YCIIOCTaB/ba Be3a, a MOXKe ce JeduHucaTy u nucra aTpubyra Koju he 6urn

IIPMKA3aHY 3a CBAKY MHCTAHIy €HTUTETA Y JIMCTHU 13 Koje ce Bpiuu ofabup (Cmmka 157).
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HoxTopcku pag, 3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

| £| Manage visible attributes Iﬂ

Visible attributes:

Add visible attribute =5
@ Select visible attribute:
| kupaclD [v]

ime ( Mew attribute )

prezime { Delete attribute )

prezime

( Done )

—— 4

Cnuxka 157: SilabUI Wizard - o6paga arpubyra koju he Outu npukasuBanum KOpMCHUKY 32

CBaKy MHCTAHIy €HTUTETA Y IVICTY U3 KOje ce BpIIN ogadup

Texyhnu ciydaj kopuithera ce MO>Ke ITOBe3aTH ca [PYTUM CTy4ajeBuMa Kopuitherma
pemanujom Include ximkom Ha pyrme Include use case HakoH dera ce OTBapa Jujasor
(Cmxa 158) koju omoryhasa us6op ciaydaja kopumhema, aTpu6yT IpeKo Kora ce BpLIn
IIOBe3UBambe, OCHOBHU IMA0/IOH KOPMCHMYKOT MHTep(ejca, Kao ¥ HauuMH Ha Koju he ce

offlabpanu cy4daj kopuithema MpUKa3sUBaTH y OJJHOCY Ha TeKyhu ciy4aj kopuithema.

7 B
[£| Include use case ﬁ

Use case to include: | lse case: Stavka Racuna rE“
Join by attribute: | racunll E“
Template: | Table E“
Childto parent. | Atsbwithinthescreen
(:Inciud-e use ca-se) (: Cancel )

Cnuxa 158: SilabUI Wizard - moBe3uBame Texyher cnryyaja kopuurhemwa ca gpyrum cryyajem

kopumrhemwa penanujom Include

[ToBesann cnyuaj xopumhewa he ce mojaBuTu y crabmy ca jmjeBe cTpaHe, a
IPWINKOM ofabupa IoBe3aHor ciay4aja kopuirhema Moryhe ra je obpabuBatu Ha mcrtu
Ha4J[H, Ha KOjJ je BpieHa obpazna Tekyher ciydaja kopuimhema (Cmka 159). ITopep Tora,
IpUIMKoM ofiabupa moctojeher caydaja xopumrhema 3a moBesmBame ca TeKyhuM, amar

omoryhasa fa kopucHuk ogabepe zia m he cirydaj kopuinthema OUTH JOCTYyIaH KOPUCHUKY
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mp Vnmuja AnToBuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje

JloxTOpCKM paj, 3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

JPEKTHO W/IM CaMo TIOCPeNIHO, Kpo3 Tekyhm cydaj kopumhera. AKo ce octaBy MoryhHOCT
7la KOPYCHYK ¥ JVPeKTHO MO>Ke TIPUCTYIATH offlabpaHOM C/Ty4ajy Kopulithema, y ctabmy he
ce ofjabpany cTydaj Kopuinhemwa IOjaBUTH M U CKIONy TeKyher caydaja xopuurhema u
He3aBucHOo. O6a cnydaja kopumhema ce Taga Mory moce6Ho obpahuBatm ¥ cBaku
HEe3aBJCHO JieTa/bHO crieluduiypary. [IpyankoM reHepyucama KOPUCHIYKOT NHTepdejca,

3a 06a cmy4aja kopuithema he 6uTtn renepucan moce6an mporpaMcKn Koj,.

| £/ SILAB-UI Wizard

=

'

Projects
— Project: Test

Name: | Stavka Racuna

| Templates

=— Use case: Racun
User enters > racunD
User enters » datum
= User selects > kupaclD
= Use case: Kupac

Actors: i

Template:
( Manage actors
2 . : o Child to parent:
Entity:  StavkaRacuna (racunID: NUMBER, rb: NUMEER, proizvodID: NUMBER, kolicina: NUMBER]  (* Manage entity )

Buttons:

A tab within the screen

Group of buttons
Optiens .

] Insert

Main scenario
User requests operation > Kupac I

User enters > kupaclD

) Update
User enters > ime

] Delete [ search

User enters » prezime

I!

<]

Action I
]
proizvodiD

Entity/Attribute |
Text field
Combo box
Text field

. C t
System performes operation > Kupac omponen

System response > Kupac
User requests operation > Racun

System performes operation > Racun

User enters
User selects
User enters kelicina

System response » Racun StavkaRacuna

L e W e =

User requests operation

- Use case: Stavka Racuna
User enters > rb [

System performes operation StavkaRacuna

System response StavkaRacuna

= Userselects > proizvodID
=~ Use case; Proizvod
User enters > proizvadiD
User enters » naziv

( Edit step _> C Add step ) CRemove step)

Alternative scnarios

Cw>

]k—r—'ﬁ,‘—

Down

User enters > cena
User requests operation > Proizvod
System performes operation > Proizvod

I # | Precondition | Message

System response > Proizvad

User enters > kolicina

User requests operation > StavkaRacuna
System performes operation > StavkaRacuna

(Add alternative scenar\o) (Remove alternative scenariED

Included use cases

System response > StavkaRacuna ‘ Name I Displayed in |

Project: Prazan

Template | Joined by

(Include use case ) (Remove included use case ) ( Edit included use case )

)

i

Down

Cnuxa 159: SilabUI Wizard - O6paga cryyaja kopuirhemwa Koju je mosezan penauujom Include

Kako je panuje mOMeHYTO, CBaKM IIpOjeKaT MOXKe Cafp)KaTu KOHEKIMjy Ha
nocrojehy pemamyuony 6asy mopartaka. OBaj [0 agaTa je IPOjeKTOBaH Kako Oy ce
omoryhwio xopuurhemwe esentyananx Beh nocrojehux pujenosa crucrema, y 0BOM CIIydajy
permanyoHe 6ase IofiaTaka, IPWIMKOM QopMmupama yaasHe cHenyuduKalyje, OJHOCHO
reHepucama IPOrpaMcKOT Kofjla KOpMCHUYKOT MHTepdejca. Ha oBaj HaumH ce omoryhaBa
KOPUCHMKY fIa ofjabupoM penanuja u3 meme 6ase noparaka (Cmmka 160), koja je yunraHa
KopumhemeM MeTa-IOfATaKa, y HEKOMMKO TpPeHyTaka Kpeupa clenudukanujy u

M3reHepulile IPOrpaMcKyl Koj KOPUCHIYKOT MHTepdejca.
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mp Vnmuja AnToBuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje

HOKTOPCKI/I pan 34CHOBAHO Ha C/Iy4Yaj€BMMa KOpI/IIJ_IheI-ba
|4 Create use case from database wizard 23]
Select table: | Relation: racunAttributes: [Attribute: racuniD: INT 10 PK, Attribute: datum: DATE 10, Attribute: kupacID: INT 0 FK> kupac> kupacID]Relationships: [*.1 kupaclD>kupac kupacID, 1.* WEAK racunID>stovkeracuna.sscuniD]  [¥]
Create adended use cases

Available tables: Selected tables:
=1 kupaclD> kupac.kupaclD

Create included use cases.

Available tables: Selected tables:

1. WEAK racunID>stavkaracuna.racunlD

—~
v
B/

S

J

S

(" pone ) ( Concel )

Cmuka 160: SilabUI Wizard - xopunrhemwe nocrojehe nmeme 6ase mogaraka sa popmupame

y1asHe cnenmdukanmje

Ha ocHoBy omabpanux penanuja (tabenma) n Besa ca ApyruM penmanujama (include
wm extend), opmmpa ce crermuduKkanyja ca IMTOAPasyMUjeBaHNM BpPUjeTHOCTUMA.
OcHoBHN clieHapyo ce GopMMpa TaKo IITO ce MpaBU MoceO6aH KOpaK 3a CBaKM aTpuoyT, a
Ha OCHOBY THIIA TTOIATKa W/IM Bese ca APYIUM peyalyjaMa (aKko je aTpuOyT CIO/bHY KJbYY, a
permanyja je ogabpana y micTy 3a extend) neduHuie ce akiuja cueHapyja 1 GopMupajy ce
u ocramm noTpebHM crydajeBu Kopuinhemwa. Kpewmpanm cnyuajeBum kopumnhema ce
IIpUKa3yjy y crabiy Tekyher mpojekra a mo nmorpeby ce Mory obpabuBaTi, HEKOH dera ce
MO>Ke TeHepJCAT! IPOTPaMCKU KOJ KOPUCHUYKOT MHTepdejca, mmm camo XML foKyMeHTa
OCHOBHeE U TIpOIIVpeHe ynasHe cremydukanmje. Ha cmyan HauMH ce MOTY KOPUCTUTHU U
npyru nocrojehn aujenoBu cucrema Hip. ako Beh mocroje oMeHCKN o6jekTy Kopuirthemem
pedriekcuje, WM aKo MOCTOje IpecIMKaBamwa 3a ofpeheHy amaT sa 06jekTHO peaIoOHO
npecinkapame. Kopumhemem oBe (pyHKIMOHATHOCTH ce OPacTHYHO CMambyje BpujeMe 3a
uspagy crenudukanyje, ykuia pefyfanca Koja Oy IocTojanma yKOMMKO 6J ce He3aBUCHO
IpaBiIa mema 6ase ImojaTaka i yjlasHa cremydukalyja Koja 61 3acUrypHO MOLJIA JOBECTH
U JI0 Tpelllaka Koje O ce oIvlefiajie Y HeIOAy/iapalby MOJie/la MOflaTaka Kojy ce Haylasu y

crrennuKanyju ca GU3NIKIM MOJIESIOM Y pelalioHoj 6asy mojaTaka.
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mp Vnmuja AnToBuh
JoKTOpCKM paf,

AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje

3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

Y HacTaBKy je IpMKasaH MeTa-MoOfiel Koju je mpmiarohbeH 3a kopuiinheme y

rpadIUKOM a/IaTy 3a Kpenpame yrnasHe cnennduranmje (Cmmxa 161).

1.0 7

(& Actor 14
- -1
0.* T
acmr\c
(& Specification 0.*
usaCage—
1.1
- - _ 11
=y
@ Include 0.*_Inelude d
1.1
14— =

[ UseCase

- main

emark

(> AlternativeScenario (0 MainScenario

& Entity oo @it
K——is—
] ARIEN
|
1.1 T Yo §
| 1 PN ;
el . e
D‘/ - A N
| e H\U &
| - - <<gnumeration==
H 1/ - n [ UseCaseGuiExtensions [ AttributeType
1, .
| -
‘ rd
.
.
v
y

useCaseGuiBxension

() UseCaseGuiExtension

™ " <<gnumeration==
T chilaToParentTemplate

() Extends

Y })H,

(IE

_extands

<<gnumeration=>
(% GuiTemplate

<<enumeration=>
[ OptionButtonsTemplate

(4 ScenarioStep

0 ScenarioStepGUIExtension |y 4 y

<<enumeration=>

[# ShowDetailsTemplate

1.
howDetailsTemplate

v actipr 1

1'1{I 1\&\

=<gnumeration=>
[# Action

cortn%_ogenu ‘t-W

<<gnumeration=>
(% GuiComponent

Cnuxka 161: SilabUI Wizard - npunarohenu mera-mopen 3a kopuinhemwe y rpadpmukom anary 3a

Kpeupame yIasHe cnequdpukanmje
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JoKTOpCKM paf, 3aCHOBAHO Ha C/IyYajeBuMa Kopuinhemwa
7.2.3. dopmuparse y/Aa3He cneyuukayuje eu3ye/IHUM
Mo00es108aemM

Kako 61 ofroBOpWIM Ha jaCHO apTUKY/INCAH 3aXTjeB MCIMTAHNUKA 33 IOCTOjarbeM
aTaTa 3a BM3Ye/IHO MOJIeJIOBame, Koju OM ce KOpUCTMO 3a (OpMUpame Y/IasHe
crrern¢ukanuje, uckopuithen je Eclipse Modeling Framework (EMF). OBaj okBup je
pasBujeH of ctpane Eclipse Tools mpojekTa, a KOPUCTH ce 3a M3Pafly a/IaTa M YMHM 3Ha4YajaH
enemenT Model Driven Architecture (MDA). Eclipse Modeling Framework yxmydyje
Essential Meta-Object Facility (EMOF) cranpapg rpyne OMG Koju je MMITIEMeHTHpaH Y
ckiony Eclipse mmardopme xao Ecore Mopier1, 3alIpaBO MeTa-MOJIe/l KOji ce KOPUCTH 3a OIIC
npyrux mopena. Ha ocunoy Eclipse Modeling Framework oxsupa Hactao je n Graphical

Modeling Framework (GMF) xoju ce KOPYICTY 3a pa3BOj eMTOPA 3a BU3YETHO MOJie/IOBalbe.

AaT 3a BM3YeJTHO MoOJe/loBame oMoryhaBa IpaBjbere MoOfle/la 3aCHOBAaHMX Ha
SilabUI mera-mopeny, koju je npmiarobeH 3a norpebe kpeupamwa anara (Cmka 163). CBu
K/bYYHU €JIeMeHTH MeTa-MOJie/la UMajy CBOjy IpadiuKy penpeseHTaLujy. AnaT je Kpeupas
Tako Ja omoryhu opabup enemeHara M3 Iajere, M IOCTaB/balbe OBAOpaHMX eleMeHaTa Ha
paZiHy MOBPLIMHY. Y 3aBUCHOCTY Of] clydajeBa Kopuimrhema KOjiu ce Kejle IIpefcCTaBUTI
MOJIe/IOM, eHTHUTeTa KOjU Cy Be3aHM 3a CTy4ajeBe Kopuirhemwa, TUIIOBA BUXOBUX aTpulyTa
omabupa rpa¢puUKNX KOMIOHEHTH, Moryhe je ¢opmmpaTtu Busyenum rpauyuky Mopern
KOHKpeTHe ynmasHe crenmpukainyje (Cmka 162). CBakoM eleMeHTY je Moryhe mujematn
ocobune cneunduumpajyhu pasmuunte BpujemHocTM aTpubyra y Properties Taby

(xkapTuim).
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mp Vnuja AntoBuh AyTOMaTCKO reHepucame KOPUCHIYKOT MHTepdejca armmkarmje
JoxTopcku pag, 3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

ram Navigate Search Project Run Window Help

T P ,]9 .JHI‘A-g-_I,-H- B e e e = e e Y - Quick Access 1@\[@]
[% Package Explorer 5% | e T = 8 |@ defautgfptool_diagram 231 = O | [g Tesklist 52 =g
1 [ AgregacijaSaMapiranjemAnctacijama = of -|@%-: el E|4| ~
b {7 AgregacijaSaXMLMapiranjem e b oAy a
» (3 GenerstorFormProt vt
4 (= GFPMetalI-SILABUL 4 GFPAttribute
default.gfptool_diagram 4 GFPAttributeChoiceType
P ; -
E 4 NasﬁjEdjmnjesaXM[Mammem Yjams 4 GFPAttributeChoiceTypeRelatedMetaGFP
+ 12 ProstSaMapiranjemAnotacijama 4 GFPAttributeChoiceTypeVisibleRelatedEntityAttributes
» i ProstSaXMLMapiranjem 4 GFPAttributeDateType
b % SlozenSaMapiranjemAnotacijama 4 GFPAttributeSimpleEntryType
= SlozenSaXMLM
> @ Slozen epitanjem 2 daum | 4 GFPAttributeYesNoType
4 GFPEntity
4 MetaGFP
3 @ Connect Mylyn 2
kupacID Cannect to your task and ALM taols or create a local task.

5= Outline 32

4 »

[# Problems @ Javadoc [ Declaration EJ Console [ Properties 52

4 GFPAttributeChoiceType

ﬁ Property Value
COMPONENT AUTO COMPLETE COMEO BOX 12
COMPONENT COMBC BOX =¥
COMPONENT LIST BOX 113
COMPONENT RADIO BUTTONS 114
COMPONENT TABLE 115
Name = kupaclD
Related Meta GFP 4 Meta GFP Kupac
SHOW DETAILES BUTTON TYPE 112
SHOW DETAILES RIGHT CLICK TYPE 1
Show Details ik true
Show Details Type 112
Ui Component Fr1
Visible Related Entity Attributes 4 GFP Attribute ime, GFP Attribute prezime

Cmuka 162: Anat 3a BU3yeTHO MOAenoBalbe yaasHe cnenudukanuje
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JoKTOpCKM paf,

AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje

3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

Haxon 1prama Mofena u crmenudukanuje BpujenHocTH aTtpubyTa, AoOujeHn

[ujarpaM ce MOXKe OTBOPUTU Yy TeKCTyasHOM o0muky y ¢opmu XMI (XML Metadata

Interchange) [OKyMeHTa KOju IIpeficTaB/ba CTaHAapiaH QopMaT 3a pasMjeHy Mojera

3acHOBaH Ha XML-y. Cneunduxanmja y oBakBOM OO/IMKY ce MOXKe TpaHCQOpMuUCATH Y

XML poxyMeHTa 3a OCHOBHY M IpOLIMpeHY coeludukanmjy, kKoja ce ga/be MOXKe

obpabuBaty rpadMYKMM alMaTOM, WIM Ce MOXe JUPEKTHO YIMTATH Of CTpaHe ajaTa 3a

reHeplcambe MPOTPAMCKOT KOfIa KOPMCHIYKOT MHTepdejca.

0,.* oFPAttributeDateTypes

[ GFPAttributeDateType

= cOMPONENT _DATE_PICKER : EInt

= cOMPONENT _DATE_TEXT_FIELD : EInt

= cOMPONENT_DATE_TEXT_FIELD_COMPQSITION : EInt

H GFPTool
= name : EString

0.* gFPAttributeSimpleEntry Types

[l GFPAttributeSimpleEntry Type

= COMPONENT_TEXT _FIELD : EInt

= COMPONENT_TEXT _AREA : EInt

= COMPONENT_PASSWORD_FIELD : EInt

0..% gFPAttrbuteYeshioTypes

[ GFPAttributeYesNoType

= cOMPONENT _CHECK_BOX : EInt

= cOMPONENT _DUAL _VALUE_COMBO_BOX : EInt

= cOMPONENT _DUAL _VALUE_RADIO_BUTTON : EInt
o firstalue : EString

© secondValue : EString

gFPAltHbL;lleChm(eTyues

H GFPAttributeChoiceType
= cOMPONENT_COMBO_BOX : EInt

= cOMPONENT_AUTO_COMPLETE_COMBO_BOY ; EInt

= COMPONENT_LIST_BO% : EInt

= cOMPONENT_RADIO_BUTTONS : EInt

= cOMPONENT _TABLE : EInt

= sHOW_DETAILES_RIGHT_CLICK_TYPE : EInt
= sHOW_DETAILES_BUTTON_TYPE : Ent

= showDetals : EBoolean

© showDetails Type : EInt

E GFPAttributeUIType
= name : EString
= uiComponent : EInt

gFPENtities0. . *

relatedMetaGFP
0.1

[ GFPEntity

= name : EString

© displayName : EString
© codeMName @ EString

entity 0.1

metaGFPs
0.+

[ MetaGFP

© name : EStiing

= ul_FIELD_TYPE : EInt

= ul_TABLE_TYPE : Elnt

= cHILD_NOT_CHILD : Elnt
= cHILD_TAB_TYPE : EInt
= cHILD_FCRM_TYPE : Elnt
= cHILD_KNGUI_TYPE : Ent
= oPTIONS_TOOLBAR : Elnt
= oPTIONS_BUTTCNS : EInt
= tABLE_STRETCH : Elnt

= tABLE_DEFAULT : EInt

= parentToChilduITemplate : EInt
= uiTemplate : EINt

= options ; EINt

= optioninsert : EBoolean

= optionUpclate ; EBoclean
= optionDelete : EBoolean
= optionSearch : EBoclean

0.t
children

visibleRelatedEntityAttributes
o*

0.1 uiType

0.*

attrbutes  gFPAttributes

H Grrattribute

= LYPE_NUMBER : EInt
= tYPE_STRING : EInt
= tYPE_DATE : EInt

= tYPE_LOGICAL : EInt
= name : EStiing

= codeMame : EString
o displayName : EString
= id : EBodlean

© foreigniey : EBoolean
= visible : EBoolean

© type : EInt

Cnuxa 163: Mera-mopen npunarole 3a kopuurheme y anaty 3a BU3yeTHO MOJIETOBaH€
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7.3. AyromaTu3aluja npoieca rpancpopmaimje npeasaoKeHor Mmojesaa

y U3BPILUUBHU NPOrpaMCKH KOJ KOPUCHUYKOT UHTepdejca

LIwp oBOT pajia je fa ce pasBuje MOfie 3a clielnuKaIyjy KOPMCHINYKOT 3axXTjeBa
Koju he 6uTH [0BO/PHO ceMaHTIUKM 6oraT Kako 61 Ha OCHOBY mera 6110 Moryhe He camo
IIPOjeKTOBabe 1 MMIUIEMEHTallja KOpUCHUYKOT MHTepdejca, Beh u ayTomaTusanuja oBor
npoiieca. [l je ma Mofmes Ha OCHOBY Kojer he ce BpIINTK reHepycarbe IPOrpaMcKor Kofia
KOPUCHMYKOT MHTepdejca cagpku y cebu cBe moTpebHe mHpopMmanuje kako 6m 6mo
Moryhe 3amoBo/belbe CBMX IIOCTaB/beHNX KpuTepujyma. Kako 61 ce O/IaKiamo Kpeuparbe
OBOT MOJie/la Pa3BUjeHN Cy COPTBEPCKY a/IaTy KOjy MIMAjy /IOy Jia BOZie KOPYMCHVIKA KPO3
npolec cremudukanyje KOpMCHUMYKNX 3axTjeBa ¥ Ja KOHCTPYMIIe CeMaHTHYKM Oorat
Mofiel KOju je TIOTOM CIIpeMaH 3a TpaHchOpMalyjy y M3BPLUIMBM IPOTPAMCKM KOJ
KOPMCHUYKOT MHTepdejca 3a pasmmunTe TUIOBe cobTBepckux cucrema. CTpykTypa
Pa3BMjeHOT MeTa-MOfesa, Kao U ajlati 3a ¢popMupame ynasHe cuenudukalmje onmcaHu cy
y nornasspy 7.2. Ha cpenehem pujarpamy Bupe ce OCHOBHM IIpoliecy i apTedakTu Koju ¢y

uperxonno omycanu (Canka 164).

®dopmMupatbe ynasHe
cneuudmkaumje AMPEKTHO
Kyuajyhu XML kop,

Mpukynrbare 3axTjeBa of
KOPUCHUKa

®dopmuparse ynasHe
cneundgukaumje kopuwherem
rpacuykor anara

Yna3sHa
cneumndurkaumja

KopucHuykm
3axTjeBu

KopucHuk

®dopmupatbe ynasHe
cneundukaumje kopuwhermem
anarta 3a BuU3yesnHo
MozerioBame

Cnuka 164: ®opmupame ynasHe cnenudpukanuje
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Ila 6m ce mokasama OFP>KMBOCT OBOT IIPUCTYNAa OWIO je HMOTpeOHO pasBUTU
copTBepcku amaT koju he BpmmTHM TpaHchoOpManujy Mofiena JeMHUCAHOT YAa3HOM
crellMpuKaLMjOM Y U3BPLIMBY IporpaMcKu Kofi. Ha Taj naunn 6uhe omoryheno kpenpame
KOPVICHWYKOT MHTepdejca y paHOj a3y >XMBOTHOT LMKIyca coTBepa, LITO IpyXKa
MoryhHoCT Ba/maanyje 1 BepudyKauyje KOPUCHIYKIX 3aXTjeBa, a/lil ¥ 3HAYAjHO CMatberbe
HOTpeOHOT BpeMeHa M Hallopa 3a MMIUIeMEHTAIVjy KOPMCHIYKOT uHTepdejca. PasBujena cy

7iBa ajIaTa — TeHepaTopa IPOrpaMcKOT Kojja KOPMCHIYKOT MHTepdejca 1 To:

e amaT Koju omoryhaBa TreHepycame M3BPLIMBOI IPOrPaMCKOr  KOZa
KOPYICHIYKOT MHTepdejca JaBa JeCKTOI aIINKauyja u
e amar Koju oOMoryhaBa TeHepucame W3BPUIMBOT MPOTPAMCKOT KOJa

KOPUCHUYKOT MHTepdejca JaBa Beb amnmkanmja.

Y ommTeM cydajy TeHepaTopu Kojia 3a JaTu yias, IpumjeHoM ofapehenux
TpaHcHOPMALMOHNX MpaBWIa TeHepulilly ofrosapajyhm usmas. 3ato oba pasBujeHa
reHepaTopa IIpBO Bpule obpany ynasHe cnenudukamyje 1 TpaHcGopMuIy je y CTPYKTypy
KOja je IIOrojjHa 3a IIpNMjeHy [IpaBiIa TpaHcpopMalije OfHOCHO reHepucame kofa (Crka

165).

O6papa ynasHe
cneundukaumje 3a geckton
annukauujy

Mopen 3a reHepucame
[AecKTon annukauuje

[eHepucare kopa 3a fieckTon
annukauujy

[eHepucanu kof,
[EecKToNn annukauvje

YnasHa
cneundukaumja

O6papa ynasHe
cneundrkauuje 3a Bed
annukaumjy

MO,ELEJ'I 3a reHepucame
Be6 annukauvje

TeHepucaHu koa Be6
annukauuje

eHepucatbe kKopa 3a Be6
annukaumjy

Cmuka 165: O6paga ynasHe cienmukaiyje u reHepucame MPOrpaMcKor Koga
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7.3.1. Cmpykmypa 2eHepamopa

Y HacraBky he 6MTu mpukasaHe CTPyKType Mofiela Koje ce KOpMCTe Kao y/a3 Kofi
o6a ajlata, Kao U CTPYKTypa caMuX TeHepaTopa ITporpaMckor kofia. Tpeba ucrahu na ce ose
CTPYKTYpe pasamKyjy jegHa oj Jpyre U3 4KUCTO IPAKTUYHMX pasnora. Haume, ako ce
IOI/Iefla CTPYKTypa MoJiesia 3a TeHepycatbe KOPUCHIYKOT NHTepdejca HecKTON aIlumMKaluje
(Cnuka 166) Ha 1IpBHU IIOTTIE]] Ce MOXKe IPUMMJETUTI Ja 3HATHO OAyZlapa Off IIPelI0KeHOT
MeTa-MoJIesIa, IOK je KOJ| MOfieNa 3a reHeplicabe KOPUCHUYKOT MHTepdejca Beb atumKariuje
(Cmuka 167) cimunoct MHoro Beha. OBe pasnmKke 3ampaBo MpeJiCTaB/bajy MOC/beIUIly Tora
HITO Ce CaM MeTa-MOJie/I TOKOM MCTPaKUBaba MUjeao, 0 Y€MY je M paHuje TOBOPEHO, a
IPJWINKOM IIPOjeKTOBama ajIaTa, KOjy HICY IIPOjeKTOBAHN Y MICTO BpUjeMe, OCHOB Cy Onjie
aKTyenHe Bep3uje Mera-Mofiena. Hamehe ce mmrame pma m amaT 3a reHepucame
KOPYICHMYKOT MHTepdejca JecKTon amvmkalpyja, Koji je IIpOjeKTOBaH Ha OCHOBY MeTa-
Mofiela Koju je y Mel)yBpeMeHy 3HaTHO HpoMMjereH, MoxXe Ja omoryhm cse oHe
KapaKTepUCTUKe Koje oMoryhaBa ajmaT 3a reHepyucame KOPMCHUYKOT MHTepdejca Beb
aIUIMKAlMja, aKo ce 3Ha Jja Ce 3a reHepucaibe Beb aIlIMKalja KOPJMCTY U3MIjeheHN MeTa-
mogen? OAroBop Ha OBO IUTaIbe je IIOTBPJAH, jep ce caMa CEMAHTMKA MOJie/la BpEMEHOM
HE3HATHO MMjeIbasia, JOK CTPYKTypa MeTa-MOJela KOHCTaHTHO yCaBplUIaBaHa ca LM/beM Jja
ce oyakia Imporec gopMmupama yirasHe crenmukalje, MTO He yTUdYe HA CEMAHTHUKY
HOTpeOHY 3a reHepycame MPOrpaMcKOr Kofia. CBaKako, ¥ Y jeTHOM U Y APYTOM CIIy4ajy je
HEONIXO[JHO Y/IasHy chmenuduKkaluujy mpBo TpaHcopMUcaTH y MOfeT KOju KOpHCTe
reHepaTopy KOja, Ila CBaka IIpOMjeHa CTPYKType y/IasHe crenuukanyje U3NCKYyje

IIpOMj€eHy OBOI JMjejla TeHepaTopa Koja.
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JloxTOpCKM paj, 3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

Column
“hame Combo
-displayName [(@———
-type 1 0.1
-belongs to *
A A
-children
GenFormProps 1 Generator
T L 4
-generated by -generates

Cmuka 166: CTpyKTypa Mofena 3a reHepucame KOPUCHUYKOT MHTepdejca JeCKTON alTuKanmje

-related by
\VA
MetaGFP
- -template : int
GFPEntity -contained by -contains  [-parentToChildren : int -parent
-codeName : String -insert : Boolean
-displayName : String -update : Boolean
1 -delete : Boolean 0.1
-search : Boolean
- -contain
* -belongs to -children 0.*

GFPAttribute

-showed
>-codeName : String
-displayName : String -type of  -type for GFPALLID T
* | |id : Boolean ributeUIType
-foreignKey : Boolean %—umomponent Tint
-type : int 1
-required : Boolean A

-visible : Boolean

i i GFPAttributeYesNoType
<>GFPAttr|buteCh0|ceType GFPAttributeDateType e — yp
; -showDetails : Boolean o -firstvalue : String
-showAttributes -format : String _secondValue : String
-related to
GFPAttributeSimpleEntryType GFPAttributeNumberType

-format : String
-choice : Boolean

Cmuka 167: CTpyKkTypa Mojena 3a reHepucame KOPUCHUYKOT nHTepdejca Beb ammnkanuje
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JoKTOpCKM paf,

Y nHactaBKy he 6uTm mpmxasaHe CTpPyKType

AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje

3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

neckron (Cmmka 168) n Be6 (Crnka 169) ammkanuje.

regepaTopa IMIporpaMcKoOr Kofia 3a

Attribute
-contained by * TableType
-contains 1
Generator «call» GeneratorType
i FieldType
«call»
I
|
|
|
|
|
|
|
GGetter
GClass GLable GTextField GButton GComboBox GTable GTabbedPane
GCheckBox GDatePicker GScrollPane GRetrieveData GPopulateForm GToolBar

Cmuka 168: CTpyKTypa reHepaTopa IporpaMcKor Koja KOPpUCHUYKOT MHTepdejca fecKTon

amMKanyja
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JoKTOpCKM paf, 3aCHOBAHO Ha C/IyYajeBuMa Kopuinhemwa
ContollerTemplate MsgPropertiesTemplate
+generate(in m : MetaGFP) +generate(in m : MetaGFP)
T 7N

FormFieldMBTemplate

MBTemplate MBFactory Generator

+getCode(in m : MetaGFP) +generate(in m : MetaGFP) +generate(in m : MetaGFP)
T

EditableTableMBTemplate| | e !

«interface» UlFactory
ICellComponent |- ————____

% +getComponent() : String

+getCode(in m : MetaGFP)

1 ComponentDecorator AbstractinputComponent

#getStartTag() : String
#getEndTag() : String
+setlD(in id : String) : void

OutputTextConvComp OutputTextCBComp OTDisplay NullConvComp
FacetDecorator ButtonChoiceDecorator
CBInpComp TFInpComp
DatePickerComp SpinnerinpComp
CheckBoxInpComp TAInpComp
PasswordIinpComp

Cnuxka 169: Crpykrypa reHeparopa NporpaMcKor Kojga KOpucHUYKor nurepdejca sed

amIMKanuja

CBakyt TeHepaTop je YCIOB/beH (UHAIHOM apXUTEKTYpOM TeHepUCAHOT
KOPVICHMYKOT JMHTepdejca Koja ce 3HATHO pasjMKyje KOJ JaBa MeCKTOIl alUIMKanyja y
OJIHOCY Ha JaBa Be0 aIrumKaiyje. Y KOHKpeTHOM C/Iy4ajy, MMIUIEMeHTalllOHe TeXHOJIOTHje —
Java Swing Koja ce KOPMCTI 3a JIeCKTOII aIUIMKallyje X OKBMP 3a pa3Boj BeO alumMKanuja

JavaServer Faces-Primefaces usuckusase cy Ipyradmjy CTpyKTypy TeHepaTopa, a y HaCTaBKy
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he 6utn mpukasanm copTBepcKyM MaTepHU KOjU CY KOpUIINeHN NIPUINKOM IIPOjeKTOBamba

reHeparopa.

7.3.2. Copmeepcku namepHu kopuwheHu y npojekmoegarby

2eHepamopa

Y Owby Jakuler oOfip>kaBamba IeHepaTopa IIPOTPaMCKOl KOJa KOPVICHMYKOT
nHTepdejca, NPWINKOM IIpojeKToBama cy Kopuithenn coprBepckn matepan. OppikaBarmbe
reHepaTopa je HEOIXOJHO U3 pasjiora IITO Ce L[M/baHe TeXHOJIOTHje 4eCTO MUjeHhajy, alu U
Kako 01 ce OATOBOPWIO Ha cCIlelu¢uYHe 3axTjeBe HAPYIMOId, IpHUje CBera y CMUCTY
ToflaBaba HOBUX TpapMuIKuX KOMIIOHEHATa. Y HacTaBKy he 6uTy mpukasanm xopuirhern

co(TBEPCKI MATEPHY, KA0 1 PA3/IO3M 32 IUXOBY IIPUMjEHY.
Strategy narepH

CTpyKTypa TeHepMCaHOT KOJ[a jaBa JIECKTOI alUIMKallMje ce 3Ha4ajHO pasjiMKyje y
OfHOCY Ha opabpaHe mma6joHe KOPYMCHUYKOT MJHTepdejca. 3aro TIeHepaTop Mopa
06e36yjenyTy pas3/MYNTO IIOHAIIAe Y 3aBUCHOCTM Off BpPUjeSHOCTV JeduHUCAHUX Y
crrenuxanyju. Kako 61 nporpaMcky Koj reHepaTopa 610 IITO IperIefHIji, M Kako 61
ce nsbjera morpeda 3a MMIVIEMEHTALMjOM C/IOXKeHe TOTMKe M3BpIlema 3a 06a caydaja, Koja
6u ce jaB/bajla Ha MHOTMM MjeCTMMa y IPOTPaMCKOM KORy, Kao HoOpo pjelleme ce
HaMmeTHyO Strategy matepr [GOF]. OBaj marepn omoryhaBa Qopmmpame u3MjemuBe
dammmje anropuramMa o Kojux he OuTVM M3BpLIEH OHaj aIropuTaM Koju je omabpaH

IPWIMKOM U3BplIewa mporpama (Cmnka 170).
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strate
Contexl ko il m Strategy
Conmestinterface!) Algorithminterface()
ConcrateStrategyA ConcretaStrategyB ConcreteStrateqyC
Algorithminterfacs() Algorithmimerface() Algodthminterface()

Cnuka 170: Strategy matepH

Y cTpyKTypu reHepaTopa KOpUCHWYKOI MHTepdejca geckTon amwmkanuje (Camka
168) mo>xe ce BupjeTy UMIUIeMeHTanMja Strategy maTepHa rije kiaca Generator Urpa ymnory
Context knace Strategy narepHa, Knaca GeneratorType uma ynory Strategykiace, IoK Kiace

FieldType n TableType umajy ynory ConcreteStrategy xnaca.

Template Method natepu

Kopuithewem JSF texnomnornje rpadpuuke KoMnoHeHTe ce geduuunty kopuinhemem
TaroBa, IpY YeMy Ce 3a 3BaKy KOMIIOHEHTY Mopa fedUHMCATH OYEeTHN Tar, Kpajiby Tar, a
usMehy wux mo morpedu ce AedUHMINY TATOBM 3aTy>KeHU 3a KOHBEP3Ujy M BalMAAIN]y.
CBaky 0ff OBYX KOPAaKa Ce, y 3aBUCHOCTI Off BPCTe KOMIIOHEHTe, pas/IMIuTo M3BPIIABa, I1a
je 3a pjememe oBor mpobnema npumujewen Template Method marepn [GOF] xoju
omoryhapa IIpaB/bere IIAOIOHCKe MeTOfle — MeTofie Koja jeduHuIIe pefociujes KOpaka,

Ipu 4eMy je Moryhe fa ce cBaky KOpak MMIUIeMeHTHpa Ha apyraumju HauuH (Crmmka 171).
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TloKTOpCKM paj 3aCHOBAHO Ha C/ly4yajeBuMa Kopuinhema
AbstractClass
Ta
TemplateMethod{} G--pF---——=------ ﬁrir‘n;[iu,:n(jlper,qtium 0
FrimitiveOperationil)
PrimitiveCpearalion2() PrimitiveOperationz()

ConcreteClass

PrimitiveCperation1()
PrimitiveCperation2()

Cmuka 171: Template Method natepu

Y cTpyKTypu reHeparopa KOpucHMYKOr MHTep¢ejca Beb armkanyje (Cnka 168)
MOXe ce BufjeTm uMivleMeHTauuja Template Method marepHa raje Kiaca
AbstractInputComponent urpa ynory AbstractClass xnace Template Method matepHa, KoK

xiace DatePickerComp, PasswordImpComp utp. umajy ynory ConcreteClass xnaca.

Bridge natepu

[Tocrojame HBa OCHOBHA IIA0IOHa KOPMCHUYKOr MHTepdejca, Kao IITO je paHuje
pedeHo, 3axTHjeBa PA3IMUUTY MMIVIEMEHTALMjy KOPMCHUMYKOT MHTepdejca, OJHOCHO
PasIMYUTO U3BpIIEHe Ipolleca reHepucama Kopa. IIpu tome, u 3a jeman u 3a gpyru
ma6/I0H MOpajy ce FeHepucaTi IcTe rpadirike KOMIOHEHTE, Ca Pa3/IMKOM y TOMe IITO ce y
jeIHOM CIIy4ajy OHe IMPEeKTHO IIOCTaB/bajy Ha eKPaHCKY (GOpMY, a y PYrOM Ce IIOCTAB/bajy ¥
henmjama Tabene. Takohe, oMeHyTO je na ce CBakOj KOMIIOHEHTM MOXXe NPUIPYXUTH
IpOTpaMCKI KOJ 3afiy’KeH 3a KOHBepsWjy M Bamupauujy BpujegHocTy. MebyTtum cBaka
KOMITOHEHTA, Y 3aBUCHOCTU Off TUIIA IOfaTKa Koju ce obpabyyje, Mo>ke OUTH TOBe3aHa ca
PasIMUYNTUM BpcTaMa KOHBepsuje. Tako TeKCTyaIHo 1ojbe MOyKe OUTH TeHepyMCcaHo 3a YHOC

1IjelIoOpOjHNX BPMjEHOCTY, A/l MCTO TAaKO M 3a YHOC JaTyMa, Kaja ce KOMIIOHEHTH
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HIPUAPYKYjY pas/InduTe BpcTe KOHBepTepa. Y3 To, Tpeba mofaTu fja ce ob6paja BpujeTHOCTH
CafipKaHNX y rpaMYKIM KOMIIOHEHTaMa pas/iKyje Y OHOCY Ha TO Jia N ce KOMIIOHEHTa
Ha/Tasy AMPEKTHO Ha eKpaHCcKoj popmu, wm y hemuju Tabere, ma ce Ha pasjM4uUT HAIMH
MoOpa reHepucatu Koj. 3a pjelieme 0BOT NpobeMa npumujemeH je Bridge matepn [GOF]
Koju omoryhaBa pasjBajame aICTpaKlyja Off KOHKPeTHUX MMIUIEMEHTalija, Kako O6m ce

MoIJIe He3aBycHO Mujematy (Cinka 172).

. |.imp
Abstraction - = [mplementor
Operation{} Operationimpy)
1
L | imp-=Oparationimp( }; /k
] ] Concretelmplementorf ConcretelmplementorB
HRefinedAbstraction
Operationtmgi) Ciperationimgi)

Cmuka 172: Bridge natepu

Y cTpyKTypu reHeparopa KOpucHMYKOr MHTep¢ejca Beb amwmkanyje (Cnmka 168)
MOXe ce BUJjeTV MMIUIeMeHTauuja Bridge matepHa raje xiaca AbstractInputComponent
urpa ynory Abstraction xnace Bridge marepHa, mox ximace IConverterComponent u
ICompValue wtn. umajy ynory Implementor xmaca. 3a o6je Implementor kmace mocroje

KOHKpeTHe peanusanuje.

Decorator natepH

Y 3aBMCHOCTM OFf TOTa Jia /1M je Y y/Ia3HOj crenuduxanuju ogabpaHo TeHepucambe

onuyje Show details 1 y 3aBUCHOCTH Off TOra KOji je IIa6/I0H IIpUKasa OBe oILuje ofabpa,
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HopeJ; KOMIIOHEHTe 3a 1360p BPUjeTHOCTH je MOTPpeOHO TeHepycaTy U [yTMe 3a ITO3MB OBe
dyukimonamHocTu. Ilopes Tora, mpWIMKOM paja ca TabelaMa U AMPEKTHUM YHOCOM
nojaraka y Tabesy, moTpe6HO je 3a cBaky hemujy Tabeme ob6e36ujenuT Tarose 3a yHOC I
IpMKa3 MojjaTaka 3a pjelieme OBOT mpobsieMa mpumujeweH je Decorator matepr [GOF]

Koju OMoryhaBa IoflaBabe NOoIaTHUX OATOBOPHOCTY 06jeKTy muHamuuku. (Camka 173).

Componert

Operationy)

A

component
ConcreteComponent Decorator
Operation() Operation() O-fF--———=-—==—=-=——=—=-—-—--—+ compenant-=Cperation()
ConcreteDecoratorA ConcreteDecoratorB

. N Decorator::Oparation(); =
Operation() Operation{) ©-=--=--1--=---1 AddedBenavior();

AddedBehavior()

addedState

Cnuxa 173: Decorator matepH

Y cTpyKTypu reHeparopa KOpucHMYKOr yHTep(ejca Beb6 awmkanyje (Cmika 168)
MOXKe ce BuAjeTu umMmIivleMeHTaumja Decorator matepHa raje kmaca ICellComponent urpa
ynory Component xmace Decorator martepHa, kmaca ComponentDecorator wrpa ynory
Decorator xmace, mox kmace FacetDecorator w  ButtonChoiceDecorator uMajy ynory

ConcreteDecorator Kiaca.

Factory narepn

CamMum YBUAOM Yy METa-MOIE/T MOXE C€ YOUUTU BEINKU 6p0] Pa3ININTUNX

rpagMUKNX KOMIIOHEHaHTa KOje ce MOTY KOPUCTUTM Yy TIpOIleCcy TeHepucama Koja.
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AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje

3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

ITojegHOCTaB/BMBaIbE KpeYpamba KOMIIOHEHATa je IojeflHocTaB/beHo kopuithewem Factory

natepHa [GOF] (Crmmka 173).

Client

| AbstractProductA |-7

-{ ProductA2 | |Prn-dut:tﬂ.1 |-—-

AbatractFactory =

CraateProductaf)

CrasteCroductB])
ConcreteFactoryl - ConcreteFactory
CreateProductAl) CreateProduciAf)
CreataProductB() CraateProduciBl)

| AbstractProducts e———————

--» ProductB2 | | ProductB1 |e--

Cmuka 174: Factory natepH

Y cTpyKTypu reHepaTopa KOpucHUYKOT MHTepdejca Beb ammxkanmje (Cmmka 168)

MO>Ke ce BUJjeT! MMIUIeMeHTanuja Abstract Factory natepHa raje kinaca ComponentFactory

urpa ynory AbstractFactory (y ucro Bpujeme m ConcreteFactory jep je ommax pmarta

KOHKpeTHa MMIVIeMeHTallMja Kiaace) kiaace Abstract Factory maTepHa, JIOK Cy pasaudmuTe

K/Iace Koje IPeJICTaB/bajy Irpaduike KOMIOHEeHTe 3anpaBo Product xnace Abstract Factory

ImaTepHa.

7.3.3. /Jlunamuka

uHmepdgejca

npoyeca ceHepucarsad Koda KOPpUCHUYKOZ

Y cnyqajy oba anata 3a reHepucame IPOTpaMcKOT KojJia KOPMCHUYKOT MHTepdejca,

6e3 ob63upa fa ;mm ce pagy o html nm JaBa mporpaMcKoM KOJy, YO4eHO je ma je Behmna

IIPOTPaMCKOT KOZa KOji je IMOTpeOHO M3TeHepucaTy HellpoMjemnBa. AKO ce Kao IpuMjep

y3Me rpa¢ydka KOMIIOHEHTY AyrMe Yy jaBa HeCKTOIl aIUIVMKAlMjy, MOTPeOHO je M3BPLIMTHI
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VHNLVja/IN3a1Mjy OTHOCHO Kpenpame NHCTaHIe 00jeKTa, 3aTUM JIOAUje/ T Ha3uB Koju he
OMTU BUI/BUB KOPUCHUKY (@ KOjU ce pas/MKyje 3a CBAaKO JyIMe), IPUAPYXKUTHU JyTMeTy
ocmymkmsay gorabaja (koju Takohe Tpeba ma ce pasnmukyje y OfHOCY Ha OCTaIy AYTMaf) U
KOHKpeTHY MMIUIEMEeHTallNjy aKiyje 3a oprosapajyhu porabhaj (Cimka 175). IIporpamcku
KO 3a JiBa pas3jmunra AyrmeTa he mo crpykrypm 6uty uctu, amu he ce pasimkoBaTu IIo
Ha3MBMMa IIPOMjeHUBUX M HAsMBUMMa MeTola Koje ce mo3umBajy. Kako 6m ce
I0je[IHOCTABWIO IeHepucarbe MPOTPAaMCKOT KOJIA, HANPAB/beHY Cy TEKCTYATHU LIA0TOHU
KOjU cajipyKe CTaHfapfiHy CTPYKTYpPy KOJQ, /I Cy YHYTap TOT TeKCTa Ha Ioce6aH HaduMH

O3Ha4YeHa MjecTa Koja ce pas/iKyjy Off jelHOT IO Ipyror ciy4aja.

-

public $type$ get$name$(){\n

\tif ($name$ == null) {\n

\t\t$name$ = new $type$();\n

\t\t$name$.setText(\"$texts\");\n"

\t\t$name$.setIcon(new ImageIcon(getClass().getResource(\"$iconPath$\")));\n
\t\t$name$.addActionListener(new java.awt.event.ActionListener() {\n
\t\t\tpublic void actionPerformed(java.awt.event.ActionEvent e) {\n
\t\t\t\t$name$ActionPerformed(e);\n

\t\t\t}\n

\t\t});\n

Cnuka 175: [IpuMjep TEKCTyaaTHOT HIaG/I0HA 32 KOMIIOHEHTY IyTMe

leneparopym ImporpaMcKor Koja Taja MMajy YJIOTy Ja IpuipeMe onrosapajyhe
BPMjeJHOCTU ¥ IIOCTaBe MX Y ofroBapajyha mjecra yHyTap TekcryanHor mabnona (Crka

176), HAaKOH 4era ce OBaKO KOHKpeT)30BaH IIA0JIOH 4yBa y oArosapajyhoj maroremm (ca
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eKCTEH3MjOM .java aKo ce pajy O JaBa IPOTPaMCKOM Kofy, .xhtmly ciaydajy Be6 crpaHmiia

WIN .properties y cJIy4ajy faToTeKa Koje ce KOpUCTe 3a MHTepHALMOHAIN3AIN]Y).

s )

public JButton getjbtInsert(){
if (jbtInsert == null) {
jbtInsert = new JButton();
jbtInsert.setText("");
jbtInsert.setIcon(new ImageIcon(getClass().getResource("/icon/Add16.gif")));
jbtInsert.addActionListener(new java.awt.event.ActionListener() {
public void actionPerformed(java.awt.event.ActionEvent e) {

jbtInsertActionPerformed(e);

s
Y,

Cnuxa 176: Ilpumjep KOHKPETU30BaHOT TEKCTYATHOT HIA0TOHA 32 KOMIIOHEHTY [[yTMe

yauTaTu yrmasHy croenudukauujy us useCase.xml opnocHo useCaseGuiExtension.xml
maToTeka u TpaHcdopMmucaTi IofaTke y oO/MK IIOTOflaH 3a reHepucambe Kofja. 3a oba
reHepaTopa MMIUIeMeHTHpaHe ¢y T3B. ModelLoader xoMIoOHeHTe Koje Mapcupajy yaasHe
JlaTOTeKe U IIPUIIPeMajy YIasHyu MOJIeN 3a TeHepucame Kofa. Hakon Tora ce mosusa MeToja
generate() Koja IIPBO TeHepyIlle IIPOrPAaMCKM KOJ| KOPMCHHYKOr HHTepdejca ca 3/1ydaj
Kopuithemwa Ha HajBUIIEeM HUBOY, a 3aTUM PeKYP3MBHO I 3a OCTajie CIy4ajeBe Kopuinhema,
CBe JI0 C/lyd4ajeBa Kopumrhemwa KOju HeMajy CBOjy Zjely, Kaja ce Ipoliec reHepucama
3aBplIaBa. [IMHaMMKa IIpoljeca ITeHepyucama IIporpaMcKor koma 6mhe npukasana YMJI
[jarpaMOM CeKBEHIM Ha IIpUMjepy ajaTa 3a TeHepucame IPOrpaMcKOr Koja Beb

ammkanyja (Cmka 177).
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writeToFile(code,fileNameMB)

ITokTOpcKu paj 3aCHOBAHO Ha C/IyYajeBuMa Kopuinhemwa
XMLModelReader m:MetaGFP Generator UlFactory MBFactory FileWriter

T T T T T T

L getTree() | | | }

< T 1 | | !

| | | | | |

| | | | | |

| | | | !

D readXMLModel | ! ! ! |

! | | | | |

| | | | | |

| | | | | }

1 new() ; ! ! ; ‘

L N | | | }

| m | | | | ;

R : | | | ‘

| | | | | |

| | | | | |

D populateMetaGFP(m) ! ! ! !
I

) | | | | |

| m o | l | 1

|-t T T T 0 - = == T T T T T ﬁ | | |

} } generate(m) } } }

r » |

i ! uiCode ! i !

I e mmmmmmm e - I I

! ! generate(m) ! |

| ' n » |

! ! mbCode ! |

! K mmmmm o et e - |

| ;

| |

| |

I N

[ g

| |

| |

|
l
| writeToFile(code,fileNameUl)
|
|
|
|

Cmuka 177: UML pujarpaM ceKBeHIIM KOjy ONNCYje reHepucame MPOrpaMcKor Koja Bed

anmKanyje

7.3.4. 'eHepucaHu npo2pamcKu Kod

Y HacraBKy he 61Ty omyicaHe KapaKTepUCTHKe TeHepyCaHOT IIPOrPaMCKOT Koxa o6a
reHepaTopa, Koju MpelcTaB/ba pesylTaT, OFHOCHO }3/Ia3, M3 Ipolleca TeHepyucamba

IPOTPaMCKOT KOfIa KOPYICHUYKOT NHTepdejca.

T'eHepucaHu mpOrpaMcKM KOj TeHeparopa KOPMCHWYKOT MHTepdejca mecKTom

amImKanmja

Haxon mnpumjeHe TpaHcopmanmje yIasHOT MoOfie/la TeHepaTopa TeHepylle ce

IIPOTPAaMCKI KOJj, 4MMe ce pobuja pesynryjyha ammkamyja. JobujeHa ammkanuja je y
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HOTIYHOCTM crHeluuyHa JOMeHy mpo6reMa. Y TOM CMUCTY, LleHTpajHa Trpaduyka
KOMIIOHEHTa KOja ce KOPUCTM Kao KOHTejHep KOMIIOHEHTa 3a OCTaje Tpaduuke
KOMIIOHeHTe je k1aca JPanel. Ha Taj HaunH pesynTyjyha ammkanyja Hije YBpCTO IIOBe3aHa
ca HauMHOM IIpMKa3a rpapuukmx KoMmnoHeHTyu. Hamme, Hajuemhe ce 3a mpuxas dopmu
KOPUCTe KOMIIOHEHTe Koje IIPe/ICTaB/bajy IojaB/buBama kinace JFrame u JDialog. Mebytum,
KOMITOHeHTa Kace JPanel ce moxke nocrasutu y JFrame n JDialog koMIIOHeHTe, TaKo Jja ce
Moxke pehn fja komnioHeHTa JPanel peficTaB/ba TeHepUIKY, 1arany (Lightweight) koHTejHep

KOMIIOHEHTY, JIAKO IIPEHOCUBY U3 jeJIHOT Y IPYTU KOHTEjHEp.

Kao mro je Beh HamoMmenyTo, mepMHMCAHO je HEKOMMKO IMA6G/I0HA, OfHOCHO
HeKO/IMKO HaulMHa 3a IMpUKas nojartaka Ha ¢opmu. IIpwimkoM reHepucarma MpOrpaMcKOT
KOfIa KOpUCTe ce TpefiepuHICaHN MAOIOHM Y OKBUPY KOjUX Ce IMOCTaBjbajy rpaduukxe
KoMIloHeHTe. Ha 0CHOBY TOra, MOXXe ce 3aK/by4UTH Ja Ce VICTU IIOJAL MOLY IIPMKAa3aTy Ha
pasmrunte HauyHe (y o6/miKy (opMme ca TeKCTya/lHUM IIO/bMMA, TabelapHo, Y 3aceOHUM
IpO30pMMa...), TIpU 4eMy ce Tpapuyke KOMIIOHeHTe Hamase Ha JPanel KOMITOHeHTH.
Hlo6ujeHe maHesne Moryhe je OTBOPUTM U3 HEKOT TpapMUKOT ajaTa KOju MOAp)KaBa

ypebuBame popmu, o gemy je Buire pujeun 6mo y ysoay osor nornasspa (Cimka 143).

Ilopen Tora, 3a mojefuHe TUMIOBe PopMM AeprHMCAHN CY ¥ TTaHE/N 32 YHOC HOBMX
IojflaTaka. YKOMMKO ce M3abepe ollepalyja 3a JIOflaBake HOBOT €/I€MEHTAa, OTBapa ce
expaHcka Qopma 3a yHoc. OBe expaHcKe (opme Takobe cy peammsoBaHe mpeko [Panel
KOMITOHEHTH, a HBUXOB IPMKa3 BPIIN ce Y OKBUPY MopanHe [Dialog xommnoHeHTe. HakoH
yHOCa ) 4YyBama IIOfjaTaka, 3aTBapameM eKpaHCKe (opMe 3a YHOC, YHECEeH) IOjalu

IpuKasyjy ce Ha GopMU KOja IIpUKasyje omay, eHTUTeT.

Takobe, 3a KoMIIOHeHTe Koje Cy pea/m3oBaHe Kao JicTe 3a u360p (Ha mpumjep
KoMmnoHeHTa JComboBox) mocToju MOryhHOCT reHepucama IIaHesIa 3a JieTa/bHYjU IIPUKa3
nopaTaka (Show details pynkuymonannocr). Hanme, o6udHo ce y mucTyt 3a 1360p npukasyje
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caMo jeflaH aTpMOYT IOCMATpaHOr cjora (Hajuemrhe HasyWB, OMNC WIM HEWITO CINYHO).
Taxobe, y muctu 3a nsbop mpukasyjy ce BpujemHOCTH Koje HUje Moryhe mmjemarn, Beh ce
u3 yucre 6upa oxpelena BpujefHOCT. YKOMMKO je YK/bydeHa MOTYhHOCT 3a TeHepucame OBe
(bYHKIMOHATHOCTH, TeCHIM KIMKOM Ha JIMCTY 3a 360D, WM KIMKOM Ha IyrMe, IPUKasyje
ce magajyhm MeHu koju omoryhaBa oTBapame eKpaHCKe dopMe 3a JeTa/bHUjU IIpHKa3
nopaTtaka. OBaj maHes ce Takohe nmpukasyje y okBupy mogante J/Dialog komnonente. Ha Taj
HauyyH ce oMoryhaBa feTa/bHUjM TIperef] pedepeHlIMpanux nogaTaka. Takobe, yKkonmko je
NMCTa TpasHa, Moryhe je fomaTu HOBe BpujefHOCTM KopuithemeM MaHesna 3a JleTa/bHUjU
npukas. HakoH m36opa/dyBama IofjaTaka, 3aTBapambeM eKpaHCKe ¢opMe 3a JeTa/bHUjU
IpuKas, u3abpaHy/yHeceHN IOfaIM TIpuKasyjy ce y oksupy JComboBox KOMIIOHEHTe

nojnasHe gpopme.

['enepycanu KopucHNYKN MHTepdejc oMoryhasa n3pplnaBame OCHOBHIIX Olleparyja
Haj 6a3oM mopgaraka (mopaBame HOBOI C/IOra, IIPOMjeHy CJIOrOBa, Opucame C/IOroBa,
cesleK1ujy csrorosa). Mebyrum, y Hajehem 6pojy cirydajeBa Mopa ce lepMHICATY TOC/IOBHA
JIOTMKa Koja he m3BplaBaTy Heke olepanuje (HIIp. U3pauyHaBame HeKMX Mehypesynrara,
C/I0KeHa TIpaBWIa BamMianuje n CL.). Takobe, BpeMeHOM ce KOPUCHWYKM UHTepdejc U
IIOCJIOBHA JIOTMKA MOTY IIpoMujeHuTH, mro he poBectu o morpebe ma ce NPOMUjEHU
reHepyCcaHy IPOTPAMCKM KOA. Y TOM CIy4ajy ce Ipernopydyje fa ce IpOMjeHe He yHOCe
JUPEKTHO Y TeHepucaHy Kiacy (Tj. reHepucaHu IIaHen), Beh ma ce reHepmcaHa Kiaca
Hac/Mjey, TpM 4eMy je MOTpeOHO fia ce cBe CIelM(UYHOCTH CMMUjelITajy y OKBUPY
Hac/behene kmace. Ha Taj HaumH Moryhe je M3BpLINTYM IIOHOBHO TeHepMCame €KPaHCKUX

¢dopmu, pu yemy he crienyduyna moruka OCTaTH CavyBaHa.

3a cBaku feuHICAHN MOJie/I CIy4dajeBa Kopuinhema Kpeupa ce 3aceban maker (Java

package), y Koju ce cMumjeIlTajy CBe FeHepUCaHe .java TaTOTeKe.
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I'enepucane ekpancke ¢popMe HeMajy MHPOpManMje O JOMEHCKUM 00jeKTIMa, YnuMe
je obe30mjeheHa He3aBMCHOCT IIPE3EHTAIMOHOT JiWje/Ia AIUIMKAIVje Of JOMEHCKOT MOJera.
KoMmIteTHa cTpyKTypa Koja ImpeficTaB/ba MOJieN IoJjaTaka Koju ce IMpuKasyje Ha eKpaHCKOj
dopmu uyBa ce y 13B. Data Transfer Object (DTO) objexty koju je medunucan Ha popmu

KOja IIpMKasyje IofaTKe O eHTUTETY POJUTED.

T'eHepucaHu NpPOTrpaMCKN KOJ TeHepaTopa KOPUCHIMYKOr WHTepdejca Bebd

almMKanuje

[IpwinkoM TeHepucama IPOIPAMCKOI Kofia KOpuCHMYKOr uHTepdejca Bed

aIUIMKalije Kao pesyirTar ce fobujajy cbenehe maToTeke:

e include.xhtml (Be6 cTpanniie Koje caip>xe rpapuyke KOMIIOHEHTe),

e ManagedBean (JaBa Kiace Koje MIpajy yIOry KOHTpoOjepa KOPMCHUYKOTL
uHTepdejca),

e Controller (JaBa K/aca KOjoM ce yCIIOCTaB/ba Be3a ca MOCTIOBHOM JIOTMKOM
cyucreMa),

e Converter (k1ace Koje oMoryhaBajy KOHBep3Wjy IojaTaka y rpaduukyuMm
KOMIIOHEHTaMa),

e message.properties (faToTeke Koje omoryhaBajy MHTepHAllMOHAIM3AINjy

MojjaTaKa).

XHTML patoTeke IpefiCTaB/bajy Ipe3eHTAI[MOH)M HUBO BeO alyIMKanyje KOju CampKu
rpauuKe KOMIIOHEHTE IIPeKO KOjUT ce BPILIM IpyKa3 1 obpaja nojgaraka. Komnonenre cy
IMPEeKTHO Be3aHe 3a aTpubyre crienyuduuyupane y Managed bean xnacama. Include.xhtml ce
MOYKe IOCMaTpaT! Kao jeflaH ¢parMeHT Iupe BeO CTpaHuUIle Y KOjy ce MOXKe YK/bY4UTH
kopumhemweM ui:include Tara Koju ce HOCTaB/ba YHyTap form Tara Ha BeO CTpaHMIIL

VsreHepucane KOMIIOHeHTe KOPUCHMYKOT MHTep(dejca ce cmmjemitajy y panelGroup
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KOMIIOHEHTY KOja Ce y 3aBUCHOCTM Off TOTA Jia M Ce Pajyl O eHTUTEeTy POANTEb WIN
eHTUTETY [yjeTe CMMjelliTa WIM y OKBUPY form Tara, Wi y OKBUPY Tab KOMIIOHEHTe
(KapTHIle) WIM yHyTap IoceGHOT Aujasora. YHOC HOBe MHCTaHIle eHTUTeTa Kao U obpaja
nocrojehe mHcTanie eHtnrera Kopuithewmem Show details omumje ce Bpmm y OKBUPY

3aceOHOT Aujasora.

Managed bean uMa ynory KOHTpoJiepa KOPMCHIYKOT MHTepdejca KOjy cafipKul CBe
nofaTKe Koju ce ob6pabyjy win npukasyjy Ha Be6 crpanunum. Ilopep Tora, cafpxu 1 meToze
Koje oMoryhaBajy KOMYHMKaI[Mjy ca IIOCTOBHOM JIOTMKOM cucrema. CaMa CTpPyKTypa
Managed Bean ximace ce pasjuKyje Ipuje cBera y 3aBMCHOCTM Of CHeIM(pHULMPaHUX

mab/I0Ha KOPYCHUYKOT NHTepdejca.

Knaca Controller canpxu MeTozie Koje mosusa Managed Bean y nwpy u3BpLIemba
CUCTeMCKUX OIlepaljyfja aIUlMKalMoHe Jjormke cucrema. OBa Kiaca IIpeficTaB/ba
umIrteMeHTannjy Facade marepna mpojexkroBama [GOF] (Cmmka 178), jep mpencTasiba
uHTepdejc mpeMa MOACUCTEMY TTOCIOBHe yoruke. Ha oBaj Haumn Managed Bean kiace
HICY AMPEKTHO 3aBUCHe OfI KOHKPETHMX CUCTeMCKUX oIlepanmje, Beh camo o kIace

Controller.
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Facade

Subsyslem

////

Cnuxa 178: Facade narepu

KoHnBepsuja nojaTaka Ha KOpUCHMYKOM MHTepdejcy Bpum ce KopuirhemweM Kraca

KOje MMIUIeMeHTHPAjy uHTepdejc javax. faces.convert.Converter.

['enepycan 1 KOpUCHNYKN MHTepdejc HeMa MHPopMaLuje 0 JOMEHCKMM 00jeKTiMa
YyMe je TMOCTUTHYTa HE3aBUCHOCT Off JOMEHCKOT Mofena. Mojien moparaka ce, Kao u 'y
C/Iy4ajy TeHepUCaHOI KOPMCHIYKOT MHTep(ejca NecKTOIl aluMKaiyja, 9yBa y oksupy Data

Transfer Object (DTO) objexra, Koju ce fektapuile y oksupy Managed bean.

7.3.5. KomyHukayuja 2eHepucaHo2 KOpPUCHUYKOZ2 uHmepdgejca ca

anauKayuoOHOM /102UKOM cucmemdad

Jeman op mWbeBa OBOT paja jecTe ma ce oMoryhm ayromarcka Tpancdopmanuja
crrendukanyje, Kojy unHe cay4ajeByu Kopuinhewa oboraheny nupopmanujamMa Be3aHUM
3a KOpUCHMYKN uHTepdejc, y W3BpIIMBM IporpaMckm kop. Mebhyrum, mopep
Ipe3eHTallMOHOT HMBOA KOju ce TeHepuile KopuinhemeM IIpeIcTaB/beHNX ajaTa,
coTBEPCKM CHCTeM MOpa Jia CafipKy ¥ KOMIIOHEHTe Koje 4iHe HIBO aIIMKAL[OHe JTOTHKe
KOja y4aypyje CTPYKTypy U IIOHallame cOPTBEpPCKOTr cucreMa. Kako ce 0Baj ajaT ofHOCK
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UCK/BYYMBO 32 TeHepUcame KOPUCHMYKOT MHTepdejca, 6uno je morpebHO 06e36mjennTn
MeXaHM3aM KOMYHUKallJje ca aIUIMKAl[MOHOM JIOTMKOM CHUCTeMa, 0Oe3 BesMBama 3a

KOHKpeTaH HaulH peajn3aliyje alyIMKalioHe JTOTUKe.

3aBucHOCT M3Meby OBUX [uje/oBa CHUCTeMa 3HAYajHO je CMameHa AedyHMCAmeM
nHTepdejca mpeMa IOACKCTEMY KOjyI IIpefcTaB/ba AIUIMKALMOHY JI0TuKy cucrema (Crka
178). OBuM mHTepdejcoM neduHMIIEe ce HAYMH KOMYHMKalMje, Koja Mopa Ja IIOCTOju
nsmely KopucHnukor uHTepdejca ¥y alIMKanyoHe JoruKe cucreMa. [lopen ckyma mMeToza
Koje ce meduHuIy nHTepdejcoM, a Koje ce THUY 3aXTHjeBaHOT IIOHAIIama CUCTEMA, Koje
MOTYy OMTM peann30oBaHe Ha pas/IMunUTe HauMHe, 6e3 yTHIlaja Ha KIMjeHTa — Tj. KOPUCHUIKH
uHTepdejc ammmKaimje, TOTpebHO je HAIIPaBUTHU M HE3aBMCHOCT Off IOMEHCKe CTPYKType
CUCTeMa KOja ce KOPMCTM Ha HUBOY alUIMKAaIMOHe JIOTMKe, U Koja Takobe Ha pasmmumre

HadMHe MOXKe OMTH peasM30BaHa.

Kako 61 ce usBpLIMIO JIeKyIZIOBalbe — Tj. CMalbila 3aBUCHOCT usMeby crpykrype
IOflaTaKa Koja ce KOPMICTM Ha HUBOY KOPUCHUYKOT MHTepdejca 1 OHe CTPYKType Koja ce

KOPUCTY Ha HUBOY aIUIMKAIMOHe IOTHUKe, fenHMcana je kmaca DataTransferObject.

Data Transfer Object (DTO), 3a xoju ce gecto xopuctu uspas Value Object 1j. VO.
IpeyicTaB/ba 0OjeKaT KOji CIIY>KM Kao MeAMjyM 3a IIpeHoc IofiaTaka usMmeby pasmmumrix
HuBoa codrBepckor cucrema. [Alur03] [Fowler03] [Marinilli06] Tpancdeprn objexrn
0OMYHO MMAjy jaBaH MPUCTYII IO CBOjUX aTpMOyTa 300T dyera HMje HETIXOMHO MpaBuTH get()
u set() merone. HapaBHo, y c1y4ajy fa je moTpeban oppehenn creneH KOHTpoie IMPUCTYyIIA
arpuOyTVMa, 3a TaKBe aATPUOYTe HEOIIXOIHO je MPOMUjeHUTH IPABO IPUCTYIIA M HAIIPABUTH
oprosapajyhe mMerojie 3a mpuCTYIL. 3aBUCHO Of] 3aXTjeBa aIUIMKallyje ITOCTOje Bapujaluje y
UMIUIEMeHTauuju  TpaHcpepHux  objekara.  Tpancdepum — objextm  Hajuenrhe
UMIUIeMeHTUPajy untepdejc Serializable xako 6u 6uno omoryheno \uxoBo kopuithemwe y
IUCTPUOYMPAHOM OKPY>KEbY.
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-Parent 1

¢

Data

{Children -name
-count

-conditions

* -data

-parent : Data
-activeRow
-childrenData
-changed
-specificName
-parentKeys
-foreignKeys
-joinClause

Cmuka 179: Knaca DataTransferObject

DataTransferObject xmaca je mpojekropaHa Tako fia Oyje reHepudHa ¥ oMmoryhm
Be/IMKY (IEKCMOMIHOCT y OfHOCY Ha PasIMUYMTe CTPYKType TofjaTaka Koje Tpeba ma
cagpxu. IIpuamkoM reHepucama KOPMCHUYKOT MHTepdejca BOAWIO ce padyHa Ja ce 3a
crreruukanujy y useCase.xml gatoTenu Kpeupa cTpyKTypa TpaHcdepHOT objekTa Koja je
MOTIIYHO He3aBMCHA Y OIHOCY Ha pasmmunte crienuduxanuje y useCaseGuiExtensionl.xml
patorenyt. Cpaky IAG/JIOH IIOCjefyje COIICTBEHM MexXaHM3aM Koju he Bpumrn
Ipec/mKaBama BpujegHocTy nsMel)y Tpancdepnor objexta n rpadpuyknx KoMImoHeHTH. To
3HAYM JIa aKO Ce 3aXTHjeBa IpOMjeHa abIoHa KOPUCHUYKOT MHTepdejca 3a ofpehenn, seh
TeHepycaHM cIydaj Kopuithema, 3a KOjU je MMIUIEMEHTMpAHa AIUIMKAI[MOHA JIOTMKA,
HOTpPeOHO je caMo IIOHOBHO I'eHeplcambe KOPYCHIYKOT MHTepdejca, Ha OCHOBY M3MUjebeHe
useCaseGuiExtensionl.xml paToTeke, Koje He 3axTMjeBa HMKaKBe U3MjeHe HaJl

MMIVTIEMEHTUPAHOM allJIMKAVIOHOM JIOTUKOM.

7.3.6. Baaudayuja nodamaka Ha npe3eHmayuoHoM HU80y

Kopmmthewem useCaseGuiExtensionl.xml paroreke omoryheHo je m renepucame
KOJla OJATOBOPHOT 3a W3BpLIEHE BaIMjallMje Ha CTpaHM KOPUCHMYKOT UHTepdejca

ammkanyje. bes 0631pa Ha U3Bpllewme BalyfjallMje Ha CTPAaHM KOPUCHUYKOT MHTepdejca,
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Ba/IMflallMOHA TIpaBWIa Hajyemrhe ce IpoBjepaBajy M Ha CTpaHM aIUIMKallMOHE JIOTMKE
CICTeMa, JIOK Ce Ha Iep3UCTeHI[MOHOM HIBOY TaKobhe BpIIM IpoBjepa KOH3MCTEHTHOCTH U
MHTerpuTeTa MofaTaka. Ha Taj HaumH, Ha HeKO/MMKO MujecTta Moryhe je 6oknpaTn obpany
IOflaTaka KOju He 3a70BOJ/baBajy AeMHMCaHA BaINfjallOHa IIpaBWIa. YHoTrpeba
Ba/IIfjallyje Ha CTpaHyU KOPYMCHUYKOr MHTepdejca KOpUCHA je M3 pasjiora LITO ce cMaibyje
pazHo onTepeherbe alMKalMOHe JTIOTUKE CUCTeMa, Koja ce TI03MBa CaMo Y CIy4ajy fia Cy CBU

nogauy Baaugau [AntoviclO].

Bammpanuona mpaBmma ofHOce ce Ha TofiaTKe Koje oOpabyje cucrem. Kama ce
TOBOPM O PeIalliOHOM MOjlely ITOoflaTaka BajMpaliuja ce MO)Ke OJHOCUTM Ha aTpubyTe
penaruje, Taberte, Kao 1 Ha BMIIe MoBe3aHUX Tabena. Tako je moryhe nmentuduxosatu mer

BpCTa Ba/lMJALVOHKX IIPaBIJIa Tj. IIpaBi/Ia KOja ce OJHOCE Ha Ba/UAJAL]y:

e THIIa aTpUOYTa;

e BpujegHOCTU aTpuOYyTa;

e MebysaBucHOCTY aTpubyTa jeHe penanyje;

e MebysaBucHOCTY aTpubyTa pasnUINTHX peslalnja;

® CTPYKTYPHUX OTpaHMYEHA.

[IpummkoM TeHepucama KOPUCHMYKOT MHTepdejca Moryhe je reHepmcaTu Kof
OJITOBOPaH 3a BaMIALIMjy, IIPYU Y€MY C€ Ha OCHOBY IIPE/I/IOKEHOT MOJIE/Ia MOTY ayTOMaTCKI
OpUMMjeHUTN TIpaBWIA Koja ce oOfHOCe Ha Tunm arpmbyra pemanuje. CBa ocTama
Ba/JJAIOHa IIpaBlIa Moryhe je HakHaJHO HOJAaTH IPOLIMPUBAEKEM MeToja Koje ce

OJIHOCE Ha Ba/IMJaLINjy.

OHo 0 yemy Tpeba BOOMTHM padyHa jecTe Ha Ba/MAALMOHA IIPAaBWIa HA CTPAHU
KOPVICHIYKOT MHTepdejca He Tpeba ja Oymy NpeBuile HaMeT/blBa, M OrpaHumyaBajyha

IPWIMKOM YHOCA TofjaTaka, Beh KOpMCHMKaA Tpeba YIIO3HATU ca ITOCTOjambeM HapyllaBarba
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ompeheHor mpaBmma, Kako Ou ce, Ipyje IO3MBa CUCTeMCKe oIepaluje, faja MoryhHoct
KOPMCHUKY Ja MCIpaBy yodeHe Ipellike. AKO Ipellike HICY OTKIOIeHe, a fohe /0 mosusa
CUCTeMcKe omepalyje, 6uhe mpukasaHa Mopyka o Tpely, aau he u Tafa KOpMCHUK MMATH
IPWINKY Ja IIpMje U3Bplletba ollepalyje ofycTaHe off II03MBa 1 MCIIpaBy rpenike. AKO ce
MIIAK II030Be CYICTEMCKa ollepalyuja, Taja he cucreM IpykasaTy HOPYKY O HEYCIIjeIIHOM

U3BPUIEHY Ollepanyje.

Y cny4ajy Be6 ammkainuja, IOpyke Koje ce IpMKasyjy KOPUCHMIMMA, a Koje Cy
Be3aHe 3a BAIMJALM)y cCMjeliTeHe Cy y okBupy validation-msg.properties paToTexe

[Karicl14].

Ha crmepehum cnmmkama mpukasanu cy edeKTH TeHepMCaHUX BaIUJAl[MOHUX
IpaBWIa Ha IOHAIIambe KOPMCHUYKOT MHTepdejca amwmkanuje 3a peckron (Cmmka 180,
Crmuka 181, Ciuka 182) u Be6 ammkanumje (Crmmka 183, Cmka 184, Cmka 185, Crmka

186).

Indeks: |45gagr

Ime: }\lnjislav | (
1

Cmuka 180: Banupgamnyja - npukasuBame rpelrke NpUWINKOM YHOCA Y TEKCTYaTHO NO/be Y

JECKTOII anm/u(au,njn
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Predmeti koje polaze student

SIFRA_PREDMETA OCIENA DATU

Cmka 181: Banmupanuja - npukasuBame rpenike NpwimKkoM yHoca y hemmjy Tabene y meckromn

AaIIMKauyju

Record can not be saved!
° [ype exceplion:

String can't be parsed ko int

Do you wank bo correck errors?

Cmuxa 182: Banupganmja - npukasuBambe Irpelike NpWINKOM NO3MBa CUCTEMCKe olepaiuje y

BeCKTON alIMKaLMju

Date [ 99/99/9999 '

Cmmka 183: Bammpanuja - npuKasuBame rpelike NPIIMKOM YHOCA BPUjeJHOCTH 32 JaTyM Y BeO

amIMKauuju

Invoice ID < Date ¢

12 [ 99.99.9999 John Doe - [(=... | v %

Customer &

Cmmka 184: Banmupanmja - npukasuBame rpenraka NpwinkoM ynoca y hemmjy ta6ene y Be6

aIIMKauju
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Value (99/99/9999) must be a date
Date; "899/39/99989° could not be

understood as a date. Example:
26109/2013

Cmuka 185: Banupganuja - npukasuBambe rpenrke NpuimKoM YHOCA HeoproBapajyher tuna

MOJATKA Y Be0 almMKanuju

Invalid input.

Dateis required

Cnuxka 186: Bamupmaiuja - mpukasuBamwe rpenIke y CIy4ajy HemonymwaBamba 00aBe3HOT 1M0Jba Y

Be0 alIIMKanuju

7.3.7. Jlokanuwayuja u uHmepHayuoHa1uzayuja

l'eHepucanm IporpaMcKky Koj KOPMCHMYKOT MHTepdejca cafip’Ku TOAPUIKY 3a
MHTepHAlMOHA/IM3ALMjy U JIOKaIU3alMjy MofaTaka KOju ce NPUKaA3yjy Ha KOPUCHUYIKOM
unTepdejcy. Mehy oBuM mopanuma ce Hajmase HasUBYM €HTUTETa, HasuBU aTpulyTa
€HTUTETa, Kao ¥ HasuBM OIIMja KOju ce IIPUKasyjy Ha AyIMajuMa M IIOpyKe Koje ce
npukasyjy kopucHmiuma (Cmmka 187, Cimka 188, Cimka 189, Ciomka 190). Csu
HaBeJleHM IIOfIal Ce IPWIMKOM reHepucarma CMUjeLITajy y messages.properties NaTOTEKy.

Ha oBaj naumn, 6e3 ynakewa y IIPOrpaMcKy Kojl, OBe ITIoflaTKe je Moryhe mmjemaru. Y3
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kopumrthewe MeXaHM3Ma JIOKajM3anMje, Koju omoryhaBa mpwirarol)aBame IpuKasa
HoflaTaka JIOK&JIHMM TIoflellaBamyma, Moryhe je meduumcatm u mocebHe .properties
maToTeke Koje he camp>kaTm HaBefieHe IOflaTKe IIpeBefleHe HA Ke/beHM jesuk. Kako 6m ce
omoryhmo mpukas mofaTaka Ha CpPICKOM jesuKy, HoTpe6HO je meduHucaTn
messages_sr.properties JaTOTeKy, M y HOj YHMjeTM IIOJATKe HA CPICKOM. YKOIMKO je
omoryheHo Ha ce ayTOMaTCKM IPerlO3HAjy JIOKAJHA IOfiellaBamba KOPUCHUKA IPUINKOM
IPUCTYNIA CUCTEMY, ayTOMaTcKu he ce kopuctutu opnrosapajyha .properties maToTeka,
YKOJIMKO TIOCTOjH, @ aKO He IOCToju, yanuTahe ce momaim y o6/mmKy Koju ce cieliuduiiipat y

messages.properties parorenn [Karic14].

| New | Delete |
qon o= BEEIEEEEE e
Product D < Name ¢ _ Price ¢
1 Cokoladna Bananica 36.3
2 Milka cokolada sa lesnikom 110.0
3 Smoki 450
- Brasno 54.0
5 Griz 79.0
aon | = BEEEEEEE (] B

Cmuka 187: Ilpukas KopucHMYKOT MHTEP(ejca mpunaroheH eHrmecKoM jesuky

f?b, Info!

Productis saved!

Cnuxa 188: IIpukas nopyke Koja ce Npukasyje KOpPUCHIKY Ha €HITIECKOM je3UKy
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Mo | ob

6 Sporet

7 Pegla 4110.0 ,
8 Kafa 120.0 /
9 Kesazavino

Cmuka 189: Ilpukas KopucHUYKOT MHTepdejca mpmraroheH cprckoMm jesuxy

A% Info!

Proizvod je sacuvan!

Cnuxka 190: IIpukas nopyke Koja ce npukasyje KOPUCHIKY Ha CPIICKOM je3UKy

7.3.8. I[Ipoyec  paszeoja  KopucHuukoz uHmepgejca SilabUI

npucmynom

Y nacraBky he rpapumukm OuTHM IpMKasaH TOK Ipoljeca pas3Boja KOPUCHUYKOL
uHTepdejca copTBepcKor cucreMa Kopuithemwem npennoxenor SilabUI npucryna (Cmka

191).
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dopmupare ynasHe
cneuundmkaumje
OVMpeKTHO Kyuajyhmn XML
Kog

4 2\
dopmuparse ynasHe
[Mpukynrbawe cneuundvkaumje
.
3axTjeBa Kopuwwherem rpadmykor
L anaTta )

dopmupare ynasHe
crneuundmkaumje
kopuwherem anara 3a
| BM3YerHo MofenoBare |

Hopasate DTO knace y
npojekat

FeHepmcaH:e Koga

[JopaBate reHepucaHux
JaTtoTeka y npojekat

. J
MmnnemeHTaumja J
MeTo[a Krace » [lokpeTare annMKau,Mje
Controller J {
Annukauuja He 3agoBorbaBa notpebe KopUcHUKa X
Annukauvja 3agosorbaBa notpebe KopucHuKa
M3mjeHa reHepucaHor

Kona

Hucy notpebHe gopatHe usmjeHe

Cnuxa 191: Ilpouec pasBoja kopucanuykor narepdejca SilabUI npucrynom
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8. EBasryanuja npeasoxkeHor SilabUI npuctyna

Y osom mornaspy 6mhe usBpuieHa esamyanuja mpemnoxenor SilabUI mpucryma
KpoO3 JiBa CTyAMjcKa npuMjepa dume he 61Ty npyuKasaH pa3Boj LeCKTOII i Be alvmKalyje u
TO KpO3 aKTMBHOCTM TpukaszaHe amjarpamoMm (Crmmka 191). ¥V mmany je fa ce crmposefie
eKCIepyMeHT Koju he moppasymmjeBatu yuenthe MCKyCHMX IIporpamepa U Mjepeme
BpeMeHa pa3Boja 1 usMjeHe copTBEpCKOT cucTeMa ca 1 6e3 kopuirhema reHeparopa, Kao u
aHKeTa y Kojoj he mporpamepn Mohy ha #ajy cBOjy OLijeHy O IIpeIOKEHOM IIPUCTYILY 1
BPMjeJHOCTU OBAaKBOI @JaTa y CBAaKOJHEBHOM Kopuirhemwy 3a moTpebe NpuBpesie, Kao I
eBeHTYaJIHe IIpeJiyIore 3a IberoBO I000/blIaIbe, KA0 jeIHOT Of] HaulMHA eBa/lyaljyije pe3yaraTa
UCTpaKMBama. Vako je 0Baj eKCIIepUMEHT IO MCTOT UCTpa’kMBamba, Hehe 6uTu o6yxBahen
JTOKTOPCKOM JIUCEPTAIMjOM, TIpHje cBeTa 300T BpeMeHa U JAPYTUX pecypca Koje je MoTpebHo
o6e36ujennTu 3a cupoBoheme excrepumenTta. MebhyTum, kako je 3a morpebe mucepranmje
CIIPOBEJIEHO MCIMTUBAIbe — aHKeTa, YMju Cy pe3ylrary IIOCMATPaHy Kao 3aXTjeBU Koje
Tpeba Jia MCIIyH) HOBY LIPUCTYII FeHeplICatby IIPOrpaMCcKOr KoJja KOPUCHIMYKOT HTepdejca,
CMAaTpaM Jla CaMO KCITYHEIhbe CBAKOT O] YOUEHMX 3aXTjeBa, Ha HAYMH OIIMCAH y IIPETXOJHOM
IIOI/IaB/bY, Ka0 M y AUjely KOju Caujeay, IpefcTaB/ba JOBO/BHO KBAIUTETHY eBaTyallljy

SilabUI mpucTyma.

IIpBa 1 Apyra aKTMBHOCT y Ipoliecy pa3Boja (IpUKYI/babe 3axTjeBa U GpopMuparme
yr1asHe crenmdukanuje) cy wujeHTMYHe 3a o06a mnpuMjepa. KopucHmyxm 3axTjeB
HOJpasyMujeBa IIpaBjbelbe aIUINKalije 3a eBUieHTHpammbe padyHa (Invoice) Koju ce u3fajy

kyniuma (Customer) xao m mpousBopmma (Product) xoje cy Kymwm, a Koju ce
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eBUIEHTUPajy Kpo3 cTaBke pauyHa (Invoiceltem). IlotpebHO je obe3bujenut YHOC,

u3MjeHy, Opucarme 1 IpeTpary padyHa, IpoM3BO/ia 1 KyTalia.

YnasHa cnennduxanmja je popmupana kopuirthemem rpadudkor ajmara. ¥ HaCTaBKy

je mpukasaH usrien rpapuuxe ¢opme 3a crenmdukanujy crydaja kopuuhema Invoice

(Cmuka 192).

|£| SILAB-UI Wizard s 8 &

Projects
= Project: Test
= Use case: Invoice
User enters > invoicelD
User enters > date
= Userselects > customerdD
= Use case: Customer
User enters > customerlD
User enters > firstname
User enters > lastname
User enters > address
User enters > phone
User requests operation > Customer
System performes operation > Customer
System response > Customer
User requests operation > Invoice
System performes operation > Invoice
System response > Invoice
= Use case: Invoice item
User enters > invoiceltemID
= Userselects » productlD
= Use case: Product
User enters > productlD
User enters > name
User enters > price
User requests operation » Product
System performes operation > Product
System response > Product
User enters > quantity
User requests operation > Invoiceltem
System performes operstion » Invoiceltem
System response » Invoiceltem
Project: Prazan

— .. e =08 <
Name: [Invoice | [ Templat
Actorss Cashier W Template: Fields with navigation
Entity:  Invoice (invoicelD: NUMBER, date: DATE, customerlD: NUMBER) Crage) Chikl so-pare= IS
= Buttons: Group of buttens
ption
[ # Insert ™ Update ] Delete ] Search ‘
 Main scenari
| E | Action | Entity/Attribute | Component
1 User enters invoicelD Ted field
2 User enters date Date picker
3 User selects customerlD Combo box
4 User requests operation Invoice
5 System performes operation Invoice
6 System response Invoice
(" kditstep ) ( Add step ) (Remove step ) ( up ) ( Down
 Alternative scnari
| # | Precondition | Message
(Add alternative scenario ) { Remove altemative scenario )
(Included use cases
| Name | Displayed in | Template | Joined by
Invoice item Atab within the screen Table invoicelD
(Include use case ) ( Remave included use case ) { Edit included use case )  up ) pown )

Cmmka 192: ®opmupame ynasHe cnenudukamnyje 3a crydaj kopuimrhema Invoice kopumhemem

rpa¢MYKoOr ajmara

Ha ocHoBy crenuduxanyje ce ayromarckyu KopuinhemeM rpadyykor ajara Moxxe

regepucaty IporpaMcKm Koh HECKTOII U Beb aIUII/IKaLU/Ija, Il ce MCTO TaKO MOXKE

reHepyucaTy crenudukanuja y rekcryannom (XML) o6muky (Cnuka 193).
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r
| £ SILAB-UT Wizard

Projects
Project: Test
Use case: Inveice
User enters > invoicelD
User enters » date
User selects » customerlD
Use case: Customer
User enters > customerlD
User enters = firstname
User enters > lastname
User enters > address
User enters > phone
User requests operation > Customer
System performes operation > Customer
System response > Custorner
User requests operation » Invoice
System performes operation = Invoice
System response > Invoice
Use case: Invoice item
User enters > invoiceltemID
User selects > productlD
Use case: Product
User enters > productID
User enters > name
User enters > price
User requests eperation > Product
System performes operation > Product
Systemn response » Product
User enters > quantity
User requests operation > Invoiceltem
System performes operation > Invoiceltem
System response > Invoiceltem
Project: Prazan

Mame: |Te;t

Path:  [Casilabtest

r Database connection

Server URL:

||o(a|host

Server port: |33C|6

Database name: | customers

User name: | root

Password: | root

RDEMS: [mysaL MCr ) |
rUse ca

( Mame | Entity | Template | Child to parent [

Invoice Invoice Fields with navigation Mot a child

Invoice item Invoiceltem Table A tab within the screen

Customer Customer Fields with navigation Mot a child

Product Product Fields with navigation Mot a child

(New use case) (Edil use case) (Delete use c.ase)

(Cleate e, !igm database schema)

(Genelate SWING GU]) (Genelate JSF - PrimeFaces GUI)

N
@nelatespeciﬁcaﬁonﬁles)x Done )
%

Cmuka 193: T'enepucame ynasse cnenudukaiyje y TEKCTyaTHOM OOIUKY

Y macraBky he 6mrm npmkasana pobujeHa ymasHa crermdukanmja (ocHOBa nu

npoupee) y rekcryanHoM (XML) o6mky (Crmka 194, Cinka 195).

r‘.-.<?xml version="1.0" encoding="UTF-8" standalone="yes"?> B
<specification>
<useCase usecaseID="UCInvoice®" name="Invoice" precondition="Nema preduslova"
postcondition="Nema postuslova">
<actor name="Cashier"/>
<entity id="Invoicel" name="Invoice">
<attribute type="NUMBER" identity="true" id="invoiceID2" name="invoiceID"/>
<attribute type="DATE" id="date3" name="date"/>
<attribute type="NUMBER" id="customerID4" name="customerID"/>
</entity>
<mainScenario>
<step stepNumber="1" action="ENTRY" entity="invoiceID2"/>
<step stepNumber="2" action="ENTRY" entity="date3"/>
<step stepNumber="3" action="SELECTION" entity="customerID4">
<extends useCase="UCCustomerll" joinedByAttribute="customerID13"/>
</step>
<step stepNumber="4" action="REQUEST_OPERATION" entity="Invoicel"/>
<step stepNumber="5" action="SYSTEM_ACTION" entity="Invoicel"/>
<step stepNumber="6" action="OPERATION_REPORT" entity="Invoicel"/>
</mainScenario>
<include child="UCInvoice item5" joinedByAttribute="invoiceID7"/>
</useCase>
(& J
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ff':;seCase usecaseID="UCInvoice item5" name="Invoice item" precondition="Nema preduslova:\\\
postcondition="Nema postuslova">
<entity id="InvoiceItem6" name="InvoiceItem">
<attribute type="NUMBER" id="invoiceID7" name="invoiceID"/>
<attribute type="NUMBER" identity="true" id="invoiceItemID8" name="invoiceItemID"/>
<attribute type="NUMBER" id="productID9" name="productID"/>
<attribute type="NUMBER" id="quantityl1@" name="quantity"/>
</entity>
<mainScenario>
<step stepNumber="1" action="ENTRY" entity="invoiceItemID8"/>
<step stepNumber="2" action="SELECTION" entity="productID9">
<extends useCase="UCProductl18" joinedByAttribute="productID20"/>
</step>
<step stepNumber="3" action="ENTRY" entity="quantityle"/>
<step stepNumber="4" action="REQUEST_OPERATION" entity="InvoiceItem6"/>
<step stepNumber="5" action="SYSTEM_ACTION" entity="InvoiceItem6"/>
<step stepNumber="6" action="OPERATION_REPORT" entity="InvoiceItem6"/>
</mainScenario>
</useCase>
<useCase usecaseID="UCCustomerll" name="Customer" precondition="Nema preduslova"
postcondition="Nema postuslova">
<entity id="Customerl2" name="Customer">
<attribute type="NUMBER" identity="true" id="customerID13" name="customerID"/>
<attribute id="firstnamel4" name="firstname"/>
<attribute id="lastnamel5" name="lastname"/>
<attribute id="address16" name="address"/>
<attribute id="phonel7" name="phone"/>
</entity>
<mainScenario>
<step stepNumber="1" action="ENTRY" entity="customerID13"/>
<step stepNumber="2" action="ENTRY" entity="firstnamel4d"/>
<step stepNumber="3" action="ENTRY" entity="lastnamel5"/>
<step stepNumber="4" action="ENTRY" entity="address16"/>
<step stepNumber="5" action="ENTRY" entity="phonel7"/>
<step stepNumber="6" action="REQUEST_OPERATION" entity="Customeri2"/>
<step stepNumber="7" action="SYSTEM_ACTION" entity="Customeri2"/>
<step stepNumber="8" action="OPERATION_REPORT" entity="Customeri2"/>
</mainScenario>
</useCase>
<useCase usecaseID="UCProduct18" name="Product" precondition="Nema preduslova"
postcondition="Nema postuslova">
<entity id="Product19" name="Product">
<attribute type="NUMBER" identity="true" id="productID20" name="productID"/>
<attribute id="name21" name="name"/>
<attribute type="NUMBER" id="price22" name="price"/>
</entity>
<mainScenario>
<step stepNumber="1" action="ENTRY" entity="productID20"/>
<step stepNumber="2" action="ENTRY" entity="name21"/>
<step stepNumber="3" action="ENTRY" entity="price22"/>
<step stepNumber="4" action="REQUEST_OPERATION" entity="Product19"/>
<step stepNumber="5" action="SYSTEM ACTION" entity="Product19"/>
<step stepNumber="6" action="OPERATION_REPORT" entity="Product19"/>
</mainScenario>
</useCase>

\\j/specification> ‘//

Cnuxa 194: OcHoBa ynasHe cnenudukanyje y rekcryannoMm (XML) o6nuky renepucana

kopuurhemem rpadpmukor amata
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<extensions>

f,f:;xml version="1.0" encoding="UTF-8" standalone="yes"?>

<useCaseGuiExtension useCaseID="UCInvoice®@"

uiTemplate="UI_FIELD_TYPE"
childToParentTemplate="CHILD_NOT_CHILD"
optionButtonsTemplate="OPTION_BUTTONS"
optionInsert="true"

optionUpdate="true"

optionDelete="true"

optionSearch="true"
entityDisplayName="Invoice"
entityCodeName="Invoice"
ignoreValidation="false">

<scenarioStepGUIExtension attributeCodeName="invoiceID"

attributeDisplayName="invoiceID"
mainScenarioStepNumber="1"
component="TextField"/>

<scenarioStepGUIExtension attributeCodeName="date"

attributeDisplayName="date"
mainScenarioStepNumber="2"
component="Calendar"
format=""
visibleAttributes=""/>

<scenarioStepGUIExtension attributeCodeName="customerID"

attributeDisplayName="customerID"
mainScenarioStepNumber="3"
component="ComboBox"
visibleAttributes="firstname lastname”
showDetails="true"
showDetailsTemplate="RIGHT_CLICK"/>

<scenarioStepGUIExtension attributeCodeName="Invoice"

attributeDisplayName="Invoice"
mainScenarioStepNumber="4"/>

<scenarioStepGUIExtension attributeCodeName="Invoice"

attributeDisplayName="Invoice"
mainScenarioStepNumber="5"/>

<scenarioStepGUIExtension attributeCodeName="Invoice"

attributeDisplayName="Invoice"
mainScenarioStepNumber="6"/>

</useCaseGuiExtension>
<useCaseGuiExtension useCaseID="UCInvoice item5"

uiTemplate="UI_TABLE_TYPE"
childToParentTemplate="CHILD_TAB_TYPE"
optionButtonsTemplate="OPTION_BUTTONS"
optionInsert="true"
optionUpdate="true"
optionDelete="true"
optionSearch="true"
entityDisplayName="Invoice item"
entityCodeName="InvoiceItem"
ignoreValidation="false">

<scenarioStepGUIExtension attributeCodeName="invoiceItemID"

attributeDisplayName="invoiceItemID"
mainScenarioStepNumber="1"
component="TextField"/>
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r/_

<scenarioStepGUIExtension

<scenarioStepGUIExtension

<scenarioStepGUIExtension
<scenarioStepGUIExtension
<scenarioStepGUIExtension

</useCaseGuiExtension>

~

attributeCodeName="productID"
attributeDisplayName="productID"
mainScenarioStepNumber="2"
component="ComboBox"
visibleAttributes="name"
showDetails="true"
showDetailsTemplate="RIGHT_CLICK"/>
attributeCodeName="quantity"
attributeDisplayName="quantity"
mainScenarioStepNumber="3"
component="TextField"/>
attributeCodeName="InvoiceItem"
attributeDisplayName="InvoiceItem"
mainScenarioStepNumber="4"/>
attributeCodeName="InvoiceItem"
attributeDisplayName="InvoiceItem"
mainScenarioStepNumber="5"/>
attributeCodeName="InvoiceItem"
attributeDisplayName="InvoiceItem"
mainScenarioStepNumber="6"/>

<useCaseGuiExtension useCaseID="UCCustomerlil"

uiTemplate="UI_FIELD_TYPE"
childToParentTemplate="CHILD_NOT_CHILD"
optionButtonsTemplate="OPTION_BUTTONS"
entityDisplayName="Customer"
entityCodeName="Customer">

<scenarioStepGUIExtension

<scenarioStepGUIExtension

<scenarioStepGUIExtension

<scenarioStepGUIExtension

<scenarioStepGUIExtension

<scenarioStepGUIExtension

<scenarioStepGUIExtension

<scenarioStepGUIExtension

\\‘ </useCaseGuiExtension>

attributeCodeName="customerID"
attributeDisplayName="customerID"
mainScenarioStepNumber="1"
component="TextField"/>
attributeCodeName="firstname"
attributeDisplayName="firstname"
mainScenarioStepNumber="2"
component="TextField"/>
attributeCodeName="1lastname"
attributeDisplayName="lastname"
mainScenarioStepNumber="3"
component="TextField"/>
attributeCodeName="address"
attributeDisplayName="address"
mainScenarioStepNumber="4"
component="TextField"/>
attributeCodeName="phone"
attributeDisplayName="phone"
mainScenarioStepNumber="5"
component="TextField"/>
attributeCodeName="Customer"
attributeDisplayName="Customer"
mainScenarioStepNumber="6"/>
attributeCodeName="Customer"
attributeDisplayName="Customer"
mainScenarioStepNumber="7"/>
attributeCodeName="Customer"
attributeDisplayName="Customer"
mainScenarioStepNumber="8"/>
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<scenarioStepGUIExtension
<scenarioStepGUIExtension
<scenarioStepGUIExtension

<scenarioStepGUIExtension
<scenarioStepGUIExtension
<scenarioStepGUIExtension

</useCaseGuiExtension>
\\</extensions>

r" <useCaseGuiExtension useCaseID="UCProduct18"
uiTemplate="UI_FIELD_TYPE"
childToParentTemplate="CHILD_NOT_CHILD"
optionButtonsTemplate="OPTION_BUTTONS"
entityDisplayName="Product"
entityCodeName="Product">

attributeCodeName="productID"
attributeDisplayName="productID
mainScenarioStepNumber="1"
component="TextField"/>
attributeCodeName="name"
attributeDisplayName="name"
mainScenarioStepNumber="2"
component="TextField"/>
attributeCodeName="price"
attributeDisplayName="price"
mainScenarioStepNumber="3"
component="TextField"/>
attributeCodeName="Product”
attributeDisplayName="Product"
mainScenarioStepNumber="4"/>
attributeCodeName="Product"
attributeDisplayName="Product"
mainScenarioStepNumber="5"/>
attributeCodeName="Product"
attributeDisplayName="Product"
mainScenarioStepNumber="6"/>

\

Cnuxa 195: Ilpomupeme ynasne cnenudukaiuje y rekcryaraom (XML) 061Ky reHepucano

kopuirhemem rpadpmukor amara

8.1. CTyaMjcku npuMjep - pa3Boj AeCKTON aluiMKalMje Kopuirthemem

SilabUI npuctyna

Kopumthewem rpaduyxor amata 3a Kpempame yaasHe cnenudukanmje moryhe je

HIOTPEHYTHU TeHepUCame MPOrpaMCcKOT Kojla KOPYCHUYKOT MHTep(ejca IeCKTOII arymmKaruja

xwmkoM Ha gyrme Generate SWING GUI (Crmka 193). HakoH reHepucama IpOTpaMCcKOT

KOJIa, 00MjeHo je ocaM .java JaToTeka:

e InvoicePanel.java

e InvoiceltemPanel.java

e InvoicelnsertPanel.java
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e InvoiceltemInsertPanel.java
e PopUpCustomerPanel.java
o CustomerInsertPanel.java

e PopUpProductPanel.java

e ProductInsertPanel.java

Crnenehn Kopak y kpenpamwy almKkalmje je Ipab/berbe jaBa IpojeKTa y ofabpaHoM
PasBOJHOM OKPY>K€IbYy M KOIMparbe IeéHEePUCAHNX JATOTEKA Y IIPOjeKaT, Kao M KOIMPamhe
K/Iace Koja MMa y/IOTy TpaHCepHOr 0bjeKTa, HAKOH 4Yera je IOTpeOHO MMIUIeMEeHTPATH
metofie kmace Controller. 3a moTpeGe McTpakmpBama, HalpaB/beH je TeHepaTop Koju Ha
OCHOBY y/a3He crenuduKaiyje regepuiie nmporpaMckn kox kiace Controller xkao u Kraca
Koje Cy OIrOBOpHe 3a TIEP3UCTEHIMjy TMojlaTaka KopuiihemweM cucTeMa 3a YIpaBbabe
permanuonuM 6asama TOflaTaka, alM KaKO je OBaj TeHepaTop BaH oOIcera JOKTOPCKe

[ucepTanyje ¥ A1O je jefHOT IMper NCTpaXBamba, fabe Hehe 6uTy pasmarpas.

Ammkanujy je moryhe IOKpeHYTM IMPEKTHO M3BpIIEIbeM rain MeTofie Kiace
InvoicePanel, HakoH dYera he OMTM NpUKasaH TeHepUCaHM KOPUCHUYKYM MHTepdejc. AKO
nobyjeHy KopucHUYKM yHTepdejc 3axTyjeBa onpeheHe usmjeHe, moryhe ra je mujemarn
JWIN JMPEKTHO IpUCTYyIajyhy reHepycaHoM IIpOrpaMcKOM Kopy, Wi kopuirhemeM anara
3a BU3YeJIHO Kpeupame KopucHMYKOr uHTepdejca. Ha mpumjepy maHema 3a obpamy
nopataka o kynuuma (PopUpCustomerPanel.java) 6uhe mpukasan usries KOPMCHIYKOT
uHTepdejca npuje msmjene (Cmmka 196), obpagy kopuinhemeM amata 3a BU3YETHO

Kpeupame KopucHIukor nunrepdejca (Cmka 197), kao u nocmmje usmjena (Cmmka 198).
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[ £, Detailed view: Customer M
customeriD i | | #
firstname |Ilija |
lastname IAntovic |
address |J0\rana Ristica 3 |
phone [122432 |
[ 44 41| Recordmol1 oi2[ ][] [B][@®]@] |

Cmuka 196: IIpukas reHepucaHOT KOPUCHUYKOT uHTepdejca 3a 06pagy mogaTaka o Kynmguma

npuje u3MjeHa

& Java - Probafsrc/PopUpCustomerPaneljava - Eclipse SDK E=Aia)
File Edit Source Refactor Navigate Search Project Run Window Help
H-B@& FrO-Q- WG @ P P AED A O D o (@)
% PackageEsplorer 1 = O @ InvoicePaneljava B Invai jave [ “PoplUpCustomerPaneljeve 73 = OBz Outline =0
g v Components | More Components| Menu | Custom| Layout| HE® e o
P - E
4 p:;oba 4 @ % I:D D = D D = [E » g Extra components
- B src N f
4 [ (default package) B2 | [ViewLiog Non-Commercial Version of Jigloo [ this - IPanel, Absolute
© ) CustomernsertPaneljay || (2 customerlD" jibcustor
U] InvoicelnsertPanel java ” firstname” jlbfirstnam
i 1) InvoicelteminsertPanel || % customeriD ‘ [N . | lastname” jlblastname
» [I) InvoiceltemPanel java = address” jlbadaress - J
& 1) InvoicePanel java E frstemme l:l phone” jlbphone - JLa
i+ |11] PopUpCustomerPanel,jz = (e I:l 0 " jtfeustomenD - JTex
» 11 PopUpProductPaneljavi 3 0 " jtffirstname - JTextFi
b 3 rssscmtrpmnago| | | | e ] 15 taaneme- Mo
» [ components = 0 " jtfaddress - JTextFiel
» B8 companertspecic 2| e L ] B phene. ITecfidd
» [ constrainClasses @ =3 " jbtSearch - JButton,
b [ converterClasses 5 3 jtbNavigation - IToolB:
» [ DAOConstrain - | = jdDialoglnsertCustomer - J
[ cceptionClasses (44 41] Recordo|o I EELE
b libs 3
b [ messageClasses
b PL
b 3 presentation.view
» [ presentation.view.UC_Custc -
b [ presentationview.UC Invaid | ¢/ o Editor | Praperty file « il v
b p ©view.UC_Prody
© [# tableClasses 5. Problems. f@ Javadoc ﬂ% Declaration f GUI Properties 52 =0
b [ useCaseClasses GUI Properties [ this:JPanel | -
b utilClasses
» Bk JRE System Library [Jzv2SE-17]| || Properties Value 4 Layout Value Event Name Value -
» Eh Referenced Libraries L Basic Constraints Mo Constraints AncestorListener <none> [
i ProstSaMapiranjemAnotacijzma background [212, 208, 200 ] Layout® Absolute ComponentListener <none>
b 32 ProstSaXMLMapiranjem 8 border Mo Border L Containerlistener <none> 18
« B o - 3 | T ’ < m rod] m »
ot PopUpCustemerPaneljava - Proba/src

Cnuka 197: O6pama reHepucaHOT KOPMCHIUYKOT MHTepdejca amaToM 3a BU3YeTHO Kpenpame

KOpMCHUYKOT MHTepdejca
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-
|£| Detailed view: Customer

—

Customer identification number:
Firstname:

Lastname:

Address:

Contact phone number:

“I| | | 8 search ‘

lija

‘P«ntovic

|
|
‘Jwana Ristica 3 |
|

122432

| 44| 41| RecordNo 1

or2/b || BB/

Cmuka 198: IIpuka3s reHepucaHOT KOPUCHUYKOT nHTepdejca 3a o6pagy mogaTaka o Kynuuma

nocnuje u3MjeHa

Ha cnmyan HaunH moryhe je usBpumtyi o6pagy cBUX OCTa/INX TeHepUCAHNX MaHesIa.

Y nHacraBky he 6uTtn mpuxasan usries; pesyaTyjyhe ammkanuje.

& - AR PR LA B R

Invoice identification number:

Date:

Customer:

Invoice items

1 | % 1
|06.08.2015. =)
[ 1 Antovic ‘

RE T % 0

| Item number

| Product | Quantity 1l
1 Ruski kvas

3 Cokoladna bananica 4

4 4l RecordMNo|l

lofz 0 W || BB

Cmuka 199: Pesynryjyhu xopucHuuku unrepdejc - InvoicePanel
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-
| %] Insert new record: Invoice

Inveoice identification numben

Date:

Customer:

[ Save

¢
¢

@ Cancel

il

I 1 Antovic

Cmuka 200: Pesynryjyhu xopucauuku nnrepdejc — InvoicelnsertPanel

-
| £ Detailed view: Customer

Customer identification number:
Firstname:

Lastname:

Address:

Contact phone number:

'

( &b Search

[1ija

‘Antc—vic

‘chana Ristica 3

122432

4 4l Record Mol

Cmuxka 201: Pesynryjyhu xopucauyuku unrepdejc — PopUpCustomerPanel

otz > W || BB @
-

-
| £ Insert new record: Customer

Customer identification number:

Firstname:

Lastname:

Address:

Contact phone number:

¢ [ Save
C

2 Cancel

b N

Cmuka 202: Pesynryjyhu xopucanyuku unrepdejc - CustomerInsertPanel
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F B
| | Detailed view: Product 2 S
Product identification number: P ‘ ( M Search )

Product name: ‘annladna bananica ‘
Price: ‘13 ‘
4 4l Record No3 lof3 b b || B B W

Cmuka 203: Pesynryjyhu kopucanuku narepdejc - PopUpProductPanel

r

-
£ Insert new record: Product ﬂ

Product identification number | ‘ l

e

Product name; ‘ ‘ l Q l

Price: ‘ ‘

Cnuxka 204: Pesynryjyhu kopucanuku unrepdejc — ProductInsertPanel

8.2. CTyamjcku mnpuMjep - pa3Boj Be6 amiMKanMje Kopumrhemem

SilabUI npuctyna

Kopnmthewem rpaduukor anara 3a Kpeypamwe yaasHe crenyudukanyje mMoryhe je
HOTPEHYTH TeHepucame IMPOTPAMCKOT KOfla KOPUCHUYKOT MHTepdejca Beb armmmkaiiyja
KwImKoM Ha pyrme Generate JSF - PrimeFaces GUI (Cnimka 193). HakoH renepucama

IPOTPaMCKOT KoJja, JOOUjeHO je ceflaM JaToTeka:

e [Includelnvoice.xhtml

340



mp Vnmuja AnToBuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
JokTopcku pag, 3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

e [nvoiceMB.java

e CustomerConverter.java
e ProductConverter.java

e Controller.java

e messages.properties

e validation-msg. properties

Crepehy kopak y Kpeupamy alUIMKalyje je IpaB/belbe jaBa BeO IIpojekTa y
ofabpaHOM Pa3BOJHOM OKPY)KEIbY U KOIMpaibe TeHepUCaHNX JAaTOTeKa Y IPOjeKaT, Kao 1
KOMMpame Kilace Koja MMa YIOTy TpaHcdepHOr o06jexTa, HAKOH dera je IOTpeOHO
uMIUIeMeHTHpaTn Merone kimace Controller. Ilopen Tora, morpe6HO je y Be6 cTpaHuny

ybyantn Includelnvoice.xhtml crpanuiy kopuimhemem <ui:include> Tara.

Hakon mocraBpama armkaluje Ha cepsep, Moryhe joj je mpuctymmuty n3 Beb
xinjenta (browser). Y HactaBKy he 61MTH mpukasaH pesynryjyhm xopucHmduku nuTepdejc

alymMKanyje.

PR 5 ey

J [Y Customers =

‘ <« C [ localhost:8080/

yCustomers/faces/invoice2.xhtm o7 @& E‘

Invoice =
Date 06/08/2015
Customer | llija Antovic | - ..
Invoice ltem
New Delete
(1 0f1) 1 5 w
Invoice ltem < Product < Quantity <
Ruski kvas 5 s
2 Cokoladna bananica 4 &
{(1o0f1) 1 5 v
| <= [ - + | @ @

Cnuxka 205: Pesynryjyhu kopucanuku unrepdejc — Invoice
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- - A OOODDPS
/. [ Customers x )

3aCHOBAHO Ha CTy4ajeBuMa Kopuirherma

) e
S

« =

C | [ localhost:8080/WebCustomers/faces/invoice2.xhtml

e

Laf

| X
Invoice [ 1'%'
Date  |06/08/2015 |
Customer [Ilija Antovic | - | v | i *
| Invoice Item | nvoice [ Ei'%'
Date [ ]
[ New | Delete | Customer | Select One | | .|
Save |
Invoice Item < Quantity %
l 1 Ruski kvas 5 # I
2 Cokoladna bananica 4 &
(10f1) | = || < > || = | (509
[ ] [~ ~]

Cmuka 206: Pesynryjyhu xopucanuku unrepdejc - Invoice insert dialog

- . . - .
j. [ Customers x )

« =

e

C | [ localhost:8080/WebCustomers/faces/invoice2.xhtml

o

Laf

Invoice [ 102
Date | 06/082015 |
= - Invoice Item x
Customer [Ilua Antovic | - | - |
] Invoice Item[ 0fs
| Invoice ltem |
Product | SelectOne | | .|
| New | Delete | Quantity | l
| save |
Invoice Item < Quantity %
1 Ruski kvas ] &
2 Cokoladna bananica 4 &
(10f1) | = || < » | w | BT
e o> [ o]

Cmuka 207: Pesynryjyhu kopucHnuku nnrepdejc — Invoiceltem insert dialog
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W s W
4 ®
/ [ Customers -

ey
—

=

C | [ localhost:8080/WebCustomers/faces/invoice2.xhtml

w @ =

[ J =]
; | Customer x
Invoice [ 15
Date  [06/08/22015 11 [ | 2] B
Customer [’Ilija Antovic | - |_v =
Customer [ 1 '7]
| Invoice ltem | Lastname [Antovic ]
Firstname [Ilija ]
| New | Dokete | Phone  [122432 |
l Address [Jovana Ristica 3 ]
Invoice Item < — — _ J Quantity
. Laf«lt o] w] +|®| @] .
2 < | | » P
e —
(10f1) | = || <« N
[« [ o> [ wr]|

Bonl

Cmuxka 208: Pesynryjyhu xopucanyuku unrepdejc — Customer dialog

W —
/ [ Customers x® -

S
—

=

C | [ localhost:8080/WebCustomers/faces/invoice2.xhtml

w @ =

f J[2]

; —| Customer *®
Invoice [ 15
x FY
Date | 06/082015 | Customer B
Customer [’Ilija Antovic | - |_v Custon Customer [ E”%‘ |
] Lastname [ ]
| Invoice ltem | Lastnan
Firstname [ ]
Firstnan
| New | Delete | Phone Phone [ ]
Address [ ]
Addres§
Invoice Item & — | save | _J Quantity ¢
; 13 | &[] P
2 « I - ,‘
(10f1) | = || <« » | » | BT
|T" < | 1 | (=3 "T|

[+[o]s]

Cmuka 209: Pesynryjyhu kopucHuuku nunrepdejc — Customer insert dialog
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P T
/ [ Customers *
€& = C |[ localhost:8080/WebCustomers/faces/invoice2.xhtml 7 ﬁ =
l X
Invoice [ =
Product *
Date | 0810812015 |
Customer | llja Antovic |~ I_v [l | | 2|
| Invoice ltem | ProductID[ 1'%‘
Name [Ruski kvas ]
| New || Delete | Price [ 49'%1
[ ia [ <= [ (][] v e w
e —. | o] | EE |+ 8| 5 —
q v
1
2 Cokoladna bananica 4
{10f1) 14 || <a E > | Bl El ‘
[« = B
Cmuka 210: Pesynryjyhu xopucanuku unrepdejc - Product dialog
. .- e T T
/ [ Customers *
€& = C |[ localhost:8080/WebCustomers/faces/invoice2.xhtml oy @ =

l

| [~
Invoice [ 102
Product x
Date |0&/08/2015 | ‘
- . _— Product x -
Customer[llua Antovic | vl - [
| Invoice ltem | Product ProductID[ E”T‘
Name [ ]
R Name _
| New | Delete | o Price [ '7‘
l — | Save | — | I
: . | ] | | —
Invoice tem % h Quantity +
1= « I
2 Cokoladna bananica 4
{10f1) 14 || <a E [ i El ‘
[a | <a ] N

[+ ||

Cmuka 211: Pesynryjyhu kopucHnuku nunrepdejc — Product insert dialog
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9. 3ak/by4yak

Op cBOjMX HajpaHNUjUX MCKYCTaBa y pasBojy cOPTBepcKux cucrema, yBubao cam
po6JieM Tpajama pa3Boja Koje je mpaheHo 6pojHUM ITOHAB/bajyhuM aKTMBHOCTIIMA, KOje He
3aXTUjeBajy BEMKO MHTENIEKTYA/IHO aHTAKOBAbE, a/IV 3aXTUjeBajy 3HAYAjHO BpujeMe Ipu
yeMy ToBehaBajy MOHOTOHOCT MoOC/a, a y WUCTO BpMjeMe Cy M3BOp Tpemiaka. OBe
AKTUBHOCTH C€ jaB/bajy NPWINKOM pa3Boja CBUX JIMje/IOBa CUCTEMA, a HAjOUMUITIEHUje CY
npwmkoM ¢opMupama Mofena nofaTaka (00jeKTHOT ¥ pPelIalyioHOr), Npec/KaBamba
MOJie/Ta TI0fjaTaKa 3 pPeTalyoHOr y 06jeKTHN 1 0OpaTHO, amy U IPWIMKOM IpaB/berba
KOPVMCHNYKOT MHTep(dejca Koju je BEIMKIM [Mje/IoM 3aBJMCTaH Off MOJie/Ia IojaTaka. ¥ To
BpMjeMe, TOCTOja/I0 je MHOTO pas/IMYMTUX a/laTa KOju Cy OMoryhaBaaym IpeBasmIakeme
npo6rieMa 00jeKTHO-peTallMOHOT TIpec/MKaBama, a MOpel OBMX ajlaTa, KOju Taja jolln
YBUjeK HUCY JOCTUIJIM HUBO 3PeTIOCTH M PACIIPOCTPambeHOCTH Kopulithema, pasB1jao caM u
CBOja pjenierba Koja Cy IIpy>Kaja TIeHepu4yKe MeXaHWU3Me KOjUM caM  II0CTM3a0
ayToOMaTH3alyjy 00jeKTHO-Pe/IalliOHOT IIpec/InKaBalba. BpeMeHOM cy ce y [IOMeHy
00jeKTHO-peTalMOHOT TPeCcIMKaBamba M3JBOJIIN AMAaTU KOjU CYy CBOjUM KBAIUTETOM MU
jemHOCcTaBHOIIhy ymoTpebe cTekaM 3HadajaH Opoj KOPMCHUKA M Kao MOC/beAMIly IOCTAIN
CTaHJAPJHM IMje/IOBM Pa3BOjHOT mpolleca. Beoma 6p30, ako ce roBopu o JaBa mratdopmu,
Ha OCHOBY JoOpe IIpakce Koja je IpeyseTa Off Haj3HAYajHMjUX ajlaTa 32 00jeTHO-pealilioHO
IIpec/IMKaBame, CTBOpPeHa je cTaHfapaHa crenudukanuja (Java Persistence API) npyxajyhn

KOPVICHUIVIMA je[VIHCTBEeHY, CTaHmapaHu uHTepdejc 3a obesbjehuBame 06jeKTHO-
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pe/TaloOHOT MpeCcMKaBamba, a Y UCTO BpujeMe [03Bo/baBajyhm drekcubmmnoct y usbopy

KOHKPETHOT a/t1aTa KOj]/[ he ce IIPpUINKOM U3BpLI€HhA KOPUCTUTU 3a IIPEC/INKABALE.

Ca pgpyre crpaHe, BeoMa CIM4YaH MPOOIEM IIOCTOja0 je M TIPWIMKOM IIPaB/berha
KOPUCHMYKOT MHTepdejca copTBepckor cucrema. Hamme, 6poj morpebHMX rpadpmaxmx
KOMIIOHEHaTa, BpCTa KOMIIOHEHATa, IbJIXOBO MMEHOBale y IPOrpaMCKOM KOJy, Ha3VBM
KOje KOpMCHMK Tpeba Jja BUAM Ha KOPMCHMYKOM MHTepdejcy, Takohe cy y Benmmkoj Mjepn
Ol yC/IOB/BEHN MOJENIOM IIofjaTaka. Y OJHOCY Ha Ipo6neM 00jeKTHO-peIalyiOHOT
IpecMKaBama, Koju AeduHMIIe HAauMH KOMyHUKaluje usMely /iBa padyHapcka cucrema
(codTBepckor crcTeMa ca CUCTEMOM 3a yIIpaB/bame 0a3oM IOfjaTaka), 0Baj mpobyeM je
YTOIMKO CIOKEHWjU jep ce HMMe feduuuine HauMmH KoMmyHuKaiuje usmehy dosjexa u
coTBEepCKOr cucTeMa, Ila ajaT Koju Ou omoryhmo ayroMaTysalyjy IpojeKTOBamba I
MIMIUIEMeHTalllje KOPUCHUYKOr nHTepdejca Mopa omoryhutu Muoro Behy ¢rexcnbynaoct
1 JICITyIbeIbe pas/IMINTIX 3axTjeBa KopucHuKa. 2006. rofnHe, Kajia caM I1049€0 fia ce 6aBuM
pujellaBambeM OBOT Mpo6seMa, IOCTOjajIo je BeoMa MajIo ajaTa 3a IpeBasiIakemhe OBOT
npo6eMa, ca IPWINYHO CKPOMHMM MOTYhHOCTMMa, a HUTH jeflaH Off BUX OKo cebe Huje
OKymMo 3HauajHUju Opoj KopucHMKA. Busmja kojy cam mMao Tajja, 3ajeflHO Ca CBOjUM
Kojerama 13 Jlaboparopuje 3a copTBEPCKO NHXEHEPCTBO, 611 je Ia ce HallpaBM ajlaT Koju
61 omMoryhuo ayroMaTcKo reHepucame KOPUCHMYKOr MHTep(ejca Ha 6a3y Mopena Koju
nocroje y paHuM ¢pasama coTBEPCKOT IIpPOjeKTa, M Koju OM IPYXUO pjellere Ha
IIPe3eHTalIOHOM HMBOY ca jefJHaKMM YCIjeXOM U TomynapHoinhy Koja je TOCTUTHYTa Ha

Hep3UCTeHLIMOHOM HMBOY KopuihemweM ajaTa 3a 00jeKTHO pe/lalllioHO INpecnKaBame.”

" ToxoM muspafie HMCepTallije, YeCTO CaM pasMjelbMBA0 CTaBOBE O AlaTMMa 3a T[eHEpHCambe
KopucHuIKor uurepdejca ca TBopuem Metawidget okBupa (Richard Kennard), koju je ommcan y yerBpToMm
nornapky. Hamm craBoBu cy ce mo opfpeheHMM murTamyuMa NMOKIANamy, HOK Cy Cce MO HEKMM 3HAYajHO
PasIMKOBaIM, &l je MHTepacaHTHA UMIbEHMIIA [ia Hac je obojully, /ja 3all0YHEMO MCTpaKMBame Ha OBOM
NO0J/bY, MHCIIMPYICA/Ia MCTa MJieja — HANIPABUTHU NPo6Oj Ha OBOM MOJbY CIMYaH MpobOjy KOjU ce JOTOAMO Ha

IIO/bY IEP3NCTEHTHUX OKBUPA.
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Vako cy ce y mehyBpemeHy mojasuam ajgaTu ca MHOTO 60/bMM MoryhHOCTMMA, 1 JIO JaHAc ce
HUje TI0jaBMO a/laT KOjU je CTeKao 3HaYajHMjy IOIyTapHOCT MeDhy KopucHMIIMMaA, HUTH

CTaHapm OKO KOjeI‘ 6u ce OKYIIWIA CTPy4Ha 1 Hay41HaA 3ajeI[HI/H_[a.

Anaymsupajyhn mocrojehe mpucryme u anmate Koju cy pasBUjeHN 3a OBY HaMjeHY, V3
MOje MICKYCTBO, MHTYMIIN)Y U MJeje Koje caM uMao o Oypyhem amaty u KapakTepyucTHKaMa
Koje he ra opmmkoBaTy, NpUMMjETHO caM Ja Cy IOjefiiHe KapaKTepUCTUKe 3ajefHIYKe I
npuxsaheHe KoJj TOTOBO CBUX ITOcTojehnx anaTa, HIIP. 3aCHOBAHOCT Ha JOMEHCKOM MOJENIy
1 uzieja fa ce kpeupa QyHKIMOHATAH UHTepdejc y paHuM (asama coPpTBepCKOT MpojeKTa.
MebyTuM, Mo ocTajmM KapaKTepUCTMKaMa ce MOCTojehy ImpucTynmy 3HadajHO pasiukyjy
HIIP. TIOpeJ IOMEHCKOT MOJie/a, IPUCTYIIM Ce PA3/IMKYjy Y OJHOCY Ha Apyre Mofiee Ha
KOjUIMa Cy 3aCHOBaHM, Pa3/IKyjy ce y HauMHy TeHepycama KOPMCHUYKOI MHTepdejca,
HOApIIY 3a Kopuinheme pasmMuNTHX 1Ia0/IOHA KOPUCHMYKOI VMHTepdejca, MOCTOjamy

Pas/mUNTIX aTaTa 3a Kpeuparbe yaasHe crenydykanyje u ci.

CMaTpao caM fia y CBOM MCTpaXIBamby Tpeba Ia ce oClIoHMM Ha nocrojehy mobpy
IIPAaKCy y TeHeplcamy KOPUCHMYKOI VMHTepdejca, almn KaKo Cy ce Moje Jieje 3Ha4ajHO
pasnuKkoBasie of HocTojehux mpucTymna, 1 Kako Hu Mehy ®mUMa HUje IOCTOjala CaracCHOCT
o OpojHMM NMTaEkUMa, CMATPao caM Jia 6MX HANpaBMO TPEIIKY YKOJIMKO MCTPaKUBabe
TeMe/bUM Ha IPUCTYIIMA KOju HUCY IMa/IX 3HaYajHUjer ycIjexa y Ipakcu. Muciamo cam ja
611 Ha TakaB HauyMH 6110 KpeypaH caMo jolll jeaH anaT Oe3 Behe mance ja 3aKNUBYU y IPaKCHL.
3aTo caM pujelmno Jia, pyuje CBera, CBOj IPUCTYI TEME/BUM Ha TEOPUjU M IIPAKCU Y Pa3BOjy
coTBEPCKUX CUCTeMa, Yy APYIM IUIAaH CTaB/bajyhm mocrojehe mpucryme kKoju oBaj Ipoiec
ayroMaTusyjy. OCHOBHU NIPMHIMII KOjU caM MOCTaBMO OMO je fla HOBM IPUCTYI Tpeba fa
Oyne eBonylMja Ipolieca pasBoja codTsepa, a He peponynujal Kao mupextHa mocmeauiia
TOra, HOBYM IIPUCTYII je 3aCHOBAaH Ha C/Iy4ajeBuMa Kopuirhemwa KOju Cy yCKO Be3aHU 3a

JIOMEHCK) MOJeN, jep ce Yy MOjoj HOCajjallliboj Mpakcyu crenyudukanuja codprBepcKux
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3aXTjeBa, KOja je TMO/Ia3Ha TaykKa y IPOjeKTOBamy COPTBEPCKOT CHCTeMa, TeMe/by Oall Ha

OBa /1Ba apTu(aKTa.

Kako 61x fl0ka3ao ofip)kKMBOCT OBAKBOT IIPUCTYIIA, 33 ITOTpebe CBOT MAarmcTapcKoT
paza [Antovicl0] cam pasBuO amaT Koju Ha 6asu crenuduxanuje caydajeBa Kopuiihema,
JIOMEHCKOT Mopiena M MH(pOpMalyja Be3aHMX 32 KOPMCHUYKM MHTep(dejc ayTOMaTCKU

reHepuie (PyHKIMOHAIHY KOPUCHNYKY MHTepdejc JaBa JeCKTOI MOC/IOBHUX aIUIMKaIMja.

JMako cam 0110 33/10BO/baH pe3y/aTaTUMa MCTPasKiBaiba 00jaB/beHNM Y MarucTapcKoM pajiy,
a KacHuje M y 3Ha4yajHNM HAyYHUM 4YacOINCMMa ¥ Ha KoHpepeHmmjama [Savicll]
[Antovicl2] [Savicl2] [Antovi¢l4] [DaSilval5], cmarpao cam gma ucrpakmupame Tpeba
HACTaBUTH M TPOIIMPUTH Kako Ou ce obyxBaTwiae TeMe Koje Cy Owle M3BaH oOIicera
MarucTapckor pajia, a CBe y Wby IpuOMOKaBamka OBAKBOT IPUCTYIA KOPUCHUIUMA,

OJHOCHO IVMPEeKTHOj IPUMjeH! Y COPTBEPCKOj MHAYCTPUjNL.

Kako 6ux mro 60/pe carrefiao morpede MOTEHIMja/THUX KOPUCHUKA OBAKBOT aJIaTa,
nopey; foOpUX mpefiora ToOMjeHNX Off CTpaHe pelleH3eHaTa pajioBa Koje caM 00jaB/bUBao,
CIIPOBEO CaM HAy4YHO McIuTHBame y (opmu ankere. Ilmwp aHKere 6uo je yrBphusame
npeosiabyjyher craBa Hocwrana codTBepcke MHAYCTpHUje — WCKYCHMX CO(TBEpPCKIX
MHXKemepa, [0 IMUTalby eeMeHaTa Koje alaT 3a IeHeplcame KOPUCHIYKOr mHTepdejca
Mopa Jia Imocjefiyje, Kako 6M ra IpUXBAaTWIN U KOPUCTWIN Yy IPOlLiecy pasBoja copTBepa.
OBM e/leMeHTM Cy IOCMAaTpaHM Kao 3axTjeBu Koje Oymyhm amar 3a reHepucame
KOPUCHMYKOT MHTepdejca Mopa ma MCIOyHM Kako Om Omo mnpuxsaheHn op cTpaHe
HOTeHIVjA/THUX KopucHMKa. [Topex Tora, Kako 61 ce 06e361jeyio TeOpHjcKO yTeMerberbe
HOBOT' IIPUCTYIIA, M3BpIIEHA je aHa/[M3a Pas/IMIMTUX I[PUCTYIA Pa3BOjy KOPMCHUIKOT
uHTepdejca, pasMaTpaHe Cy Pas/IM4uTe METOZe 1 TEXHUKE Koje ce KOPUCTe Y MHKEhepIHTY
copTBepcKMX 3axTjeBa M HaIpaB/beH je Iperief fobpe IIpakce Yy IIPOjeKTOBAbY

KOpUCHUYKOT I/[HTepq)ejca, Y3 QaHAJIN3Y KApPAKTEPUCTUKA KOPUCHUYIKOT MHTepq)ejca

348



mp VMnmja Antosuh AyTOMaTCKO reHepucame KOPUCHIYKOT NHTepdejca armKanmje
JoKTopcku pag 3aCHOBAHO Ha C/Ty4ajeBuMa Kopuinhema

pa3/IMInNTUX TUIIOBA aH}II/IKaLU/Ija. Y HaCTaBKYy hy AJaTyU KpaTakK IIpETe]] KapaKTEpUCTUKaA

Koje unHe SilabUI npucrym.

Haxkon yBofa, y ApyroMm IIOIZIaB/by [ucepTallje Cy pasMaTpaHM pasauduTi
OPUCTYIM Y Pa3Bojy KOPMCHMYKOT uHTepdejca (CKMIMpambe, BU3YeTHO Kpeupambe,
Kopuiheme jesuka 3a crenudukanujy, kao 1 kopumihewe Mofmesna u MofesoM BoheHM
Pa3Boj), a 3a CBAaKM IIPUCTYI Cy NpHMKa3aHe MPeJHOCTY U HefoCTaly. Y OBOM KOHTEKCTY
SilabUI mpucTyT ce MOXKe IOCMATpaTy Kao MPUCTYII KOjU je 3aCHOBAH Ha MOJIE/IMMA, U KOju
KOPMCTU IIPeHOCTH MOJelIoM BODheHor pasBoja, a/mM MCTO Tako KoMmOuHyje pobpe
KapaKTepUCTUKe OCTAIMX HPUCTYHa. Y CeMOM THOINaB/bY Cy HpMKA3aHM HAUYMHM 3a
crenMuKanyujy Mopesna, Ha OCHOBY Kora he ce BpIIMTM TeHepHcame KOPUCHUYKOT
nHTepdejca, Mehy KojuMa je M3y3eTHO 3Ha4ajHa MOTYRHOCT IVMPEKTHOI Kpeupamba yaa3He
crenndukanyje Koja je sacHopaHa Ha XML-y, Kao jefHOM BUIY je3uKa 3a crenupuKanujy
oynyher kopucHmukor uHTepdejca. Ilopen tora, moryhnocr kopumhema mra6noHa
KOPUCHUYKOT MHTepdejca (mMormaBme 6.) U HBUXOBOT KOMOMHOBaWA, Y3 jeTHOCTABHOCT
npoMjeHe offabpaHux mmablMoHa Kpo3 IPOMjeHy yaasHe coenudukanmje, omoryhasa
IpaB/bebe KOPUCHUYKOT MHTepdejca KOji ce MoKe KOPUCTUTY Kao MPOTOTUI MIPUIMKOM
IIPUKYIUbalba ¥ Ba/jalije KOPMCHMYKUX 3axTjeBa, IIa C€ Ha OBaj HAYMH IIOCTIDKY CBe
IPeHOCTY Koje TIPYXKajy ajIaTi 3a CKUIMpame KopucHYKor nnrepdejca. SilabUI mpuctyn
npensuha reHepucame IPOrpaMcKOr Kojia KOPMCHITYKOT MHTepdejca Kojit ce KacHMje MoxXKe
yauTaT# M OUTH ,IIPENO3HAT Off CTpaHe ajlaTa 3a BU3YETHO Kpeupame KOPMCHUYKOT
uHTepdejca, M Ha Taj HAUMH Ce MOTY MCKOPUCTUTHM TIPeTHOCTH ajaTa 3a Jamby oOpamy

TeHepYICAHOT KOPUCHIYKOT MHTepdejca, YKOMMKO 3a THMe ITOCTOj! TToTpeba.

Y Tpehem mormaBmby pasmaTpaHM Cy IOCTojehu IpuUCTYyImM MHXKEHEePUHTY
copTBEpCKUX 3aXTjeBa, TEXHNKA 32 IPUKYIUbalbe 3aXTjeBa, [aT je Iperyie]] KapaKTepuCcTUKa

IBMje [NOMJHAHTHe TeXHJKe 3a creunndukanyjy saxrtjeBa (cnydajeBu kopumrhema u
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KOpUCHUYKe Mpude), U UAeHTUUKOBaHE Cy TIpeSHOCTM Kopuiihema caydyajeBa
Kopuithema (mpuje cBera CTPYKTypMPaHOCT, 1jeIOBUTOCT M HMUBO JIeTa/bHOCTH) Y
KOHTEKCTy ayToMaTusallije Ipolieca KpeMpama KOPUCHUYKOT uMHTepdejca 3acHOBaHe Ha
3axTjeBuMa. Ilopen Tora objamrmeHa je M y/ora JOMEHCKOT MOfie/la 1M HeroBa Besa ca
crydajeuMa kopumhemwa. Ha Kkpajy cy mate mpenopyke 3e crenupukanyjy Kopaka y
ClleHapMjy ciy4aja Kopuithewa 1M ®BUXOB yTuidj Ha Oyayhm kopucHumukm mHTepdejc.
Ysumajyhu y o63up usBefiene saxbyuke GopMupaH je MeTa-MOJiell 3a Kpeuparbe ylasHe
cnenuduxalyje Koja je y IOTIYHOCTM 3aCHOBaHa Ha C/TydajeBuMa Kopulthewa. Ilornasme 3
3aBplIaBa OO0jallllbebeM Y/IOre IPOTOTUIIOBA Y MHXXEILEPMHIY 3axTjeBa, Lje ce MCTUYIY
npegHocT  Kopuithema eBomyTuBHMX mportotumoBa. SilabUI mpucrtym omoryhasa
reHeplcame IIPOrpaMCKOr Kofla KOPMCHIYKOT MHTepdejca KOju ce MO)Ke M3BPIINUTH, 2
HopeJ ToTa OMOTYheHa je 11 HbeTroBa M3MjeHa, Ia ToOujeHn KOpUCHIYKY MHTepdejc ce MoXKe

IIOCMATPAaTU Kao U3BPIINBU €BOJTYTUBHU ITPOTOTUIL.

Y moras/by 4 MOKYIIAHO je ia ce iobe 710 0ATOBOpa Ha MUTama KOjU Cy Pasosn 3a
IMEEHNUITY /1A HU jeflaH off MocTojehux aymaTa HMje yCmmo fia oko cebe OKYIU HIMPOK KPyT
KOPJMCHUKA, OTHOCHO JIa 3aJI0BOJbM TOTpebe TMpuBpesie, KOji €y TO 3aXTjeBU Koje ajaTu 3a
reHepycame KOPUCHUYKOr MHTepdejca MOpajy fa ucnyHe kako Ou Oy mpuxsahenn of
CTpaHe IIOTEHUMjaJHNX KOPMCHMKA M Ja /M JaHAaC aKTYye/IHM a/laTH MWCIIYIbaBajy OBe
3axTjeBe. 3aTO je IIPBO CIIPOBEJIEHO IIOMEHYTO JICIUTIBAalbe — aHKeTa. Y HacTaBKy he 6utn
IpMKasaHa JIMCTa JAepMHMCAHUMX KpUTepUjyMa, ca KapaKTepucTMKaMa Koje Cy
uMIvteMenTupane y SilabUI mpuctym, a Koje Cy of cTpaHe MCIMTaHMKA IIPero3HaTe Kao
noTpebHe, y3 KapaKTepUCTUKe Koje Cy mpuxsaheHe kao jgobpa mpakca u3 moctojehmx

IIPUCTYIIA.

e Mopenmn Ha KOjiMa je 3aCHOBaHa ylIa3Ha cnenudunkanmja
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Anarmusupajyhmn 1usHeceHe CTaBOBe MCIMTAHMKA IO HEKOIMKO PasIMuNTUX
INUTamba Be3aHUX 3a MOJe/e Koju ce KOpucTe y paHuM ¢asama coTBepcKor
IpojeKTa MO)Ke Ce 3aK/bYYUTHU Jla CIydajeBu Kopuiihema THjecHO MOBe3aHM ca
JIOMEHCKUM MOJIeJIOM JIOMUHIPAjy Kao IO/Ta3HI MOJZeN Y pas3Bojy codprBepa. Y3
cTydajeBe Kopyinherma ¥ JOMEHCKM MOJEII, UCIUTAHUI CY Y 3HAYajHOj Mjepu
UCTaKIM U TOTpeby TIIpaB/berba IPOTOTUIIOBA KOPMCHMYKOT MHTepdejca.
OBakBy pesyaTaTH camMo MOTBPyjy 3akbyduke moOmujeHe y Tpehem mormamy
pasMaTpameM IMOcTojehuX NpHUCTyIa MHKeHmEePUHTY COPTBEPCKUX 3axTjeBa U
TEXHNKA 3a IPUKYIUbAalbe 3aXTjeBa. 3aTO MeTa-MOJE/l 3a Kpeupaibe ylasHe
crrennukanyje omoryhaBa JUpeKTHO IIOBe3UBambe eleMeHaTa clelypukalje
Cly4yajeBa KOpMIINema M eleMeHaTa JOMEHCKOT Mofena, y3 MoryhHoct
IpuApyKuBamba nHpopMaIyja koje ofpebyjy sxemene cnenyudmanoctu 6ynyher
KOPMCHIYKOT MHTepdejca. Mako cy oBaKBM pe3yITaTu Ha IMHMjU TOCATALTEBIX
MUYHMUX MCKYCTaBa Koje caM MMao Y pas3Bojy codTBepa, Ia Cy 3a MeHe OMm
OYEKMBaHY, IIOCTaB/ba CE€ NNMTAIbE 3AIUTO HUTHU jelaH Off pasMaTPaHMX ajara
(ocum camo pjenmmmuano WebRatio n BizAgi BMP) 3a ayTomMatusaiujy passoja
KOPUICHMYKOI WHTepdejca HMUje Ha OBaj HAYMH IIPOjeKTOBAO  Y/Ia3HY
crreruukanyujy. CMaTpaM jia je OBO jeflaH Off 3HAYajHUjUX pasjiora crabor

IIpUXBaTakha MOCMAaTpaHUX MPUCTYIA Off CTPaHe IIMPeT Kpyra KOPUCHMUKA.
e 3aBuCHOCT y1asHe crienmdukanmje ox Mojera NoJaTaka

CBu mocMaTpaHy ajaTi Cy y BE/IMKOj Mjepyu 3aBMCHM Off MOJe/a IIOJaTaka, a
HoTpeby 3a yCIOCTaB/babeM OBe 3aBUCHOCTHM IPWINMKOM fAedNHNCama yaasHe
crnenudukaiyje norephyjy u M3HeceHN CTaBoBM McIMTaHuKa. OHO WTO Tpeba
HAITIACUTH jecTe Jia ylas3Ha crelduxaiyuja He 6u Tpedana fa 6yme UCK/BYINBO

3aCHOBaHa Ha MOJeIy II0JaTdaKd, Kao LITO je cnyqaj ca Behunom IMocMaTpaHux
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armata. Hamme, Kao MITO pe3yaTaTy UCTpakMBamba MOTBPhyjy, a MITO je fujenom
M3HECEHO Y 00pasjoKeby MPeTXOJHOT KpUTepyjyMa, Mojen HMOofaTaka, Impuje
CBeTa IOMEHCKM MOJienT (KOji OIMCyje CTPYKTYpy cOdTBEpPCKOT cucTeMa) Tpeba
fa mpaty creumdukanyjy crydajeBa kopuinhema, Koja Iopen CTPYKType
OIICYyje M MOHalllathe KOPMCHMKA MPUIMKOM MHTEPAKLMje ca CUCTEMOM, Kao U
crrerpuUKaNyjy Tora ImTa cucTeM Tpeba ma paam (oHamame cOPTBEPCKOT
cucrema). CMaTpaM fia y/lasHa crenyudukaluja TeK y TOM CIyd4ajy IMOCTaje
CeMaHTMYKM JOBO/BHO OoraTa 3a ayTOMAaTHU3allMjy pas3Boja KOPMCHUYKOT

nHTepdejca.
e Haunn gepunncama ynasue cnenqndukamnuje

CraBOBU MCINTAHNKA IO INTAIby HaulMHA HedMHUCAIbA yaa3He crenyduKanmje
Cy mofMje/beHM, mpuje cBera msMelyy BusyemHor mofienoBama UM TpadyUuKOr
alaTa Koju OM BOJMO KOPMCHMKA Kpo3 Ipollec fAeduHucama crenudukaiuje,
amM 3HayajaH Opoj MCIMTAHMX CMaTpa Jia je TOXKe/bHM HauMH JeduHucama
ylasHe crenyudukanyje pyYHuM KyljameM Kofla JOMEHCKN cIelduyHor jesnka
pasBujeHor 3a Ty HamjeHy. Ca Jjpyre crpaHe, IIOCMAaTpaHM ajaTH 3a
ayroMaTu3alyjy pasBoja KOPMCHMYKOT JHTepdejca yIZTaBHOM oMoryhasajy
caMo jemaH HaumH pJeduHucama ynasHe crnemydukaumje. SilabUl npucryn

omoryhaBa cBa Tpu HauuHa fiepUHIUCAA yIa3He creluduKalmje.
e Haunn kpenpama KOpUCHIIKOT MHTepdejca

Y norreny HauMHa Kpeupama KOPMCHUYKOT NHTep(ejca, OMHOCHO Jja JIN ajIaT 3
ayroMaTu3alyjy pasBoja KOpUCHMYKOr MHTepdejca Tpeba Jja Kao pesynrar
o6e36mjeyt IpOrpaMcKM KOJ KOPYMICHMYKOT MHTedejca, WIM KOPMCHWYKI

uHTepdejc Koju he 6utu pesyrrer MHTepIpeTanyje yrasHe crelpukanyje y
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BplUjeMe M3BPIIea, MCIUTAHUIN CY YOje//bIBO OIIpe/ije/beHN 3a TeHepHcatbe
IPOIPaMCKOr Kofa KopucHmMYKor mHTepdejca. SilabUI mpucryn omoryhasa
YIpaBO OBaKaB HAYMH Kpeupama KOPMCHUYKOT MHTepdejca, y3 oMmoryhaBame
KOPJICHUKY IIOTIIyHE KOHTpOJIe HaJ TeHepMCAaHNM IPOrpaMcKuM kopoM. Ilo
OBOM KPUTEPUjyMy C€ Ppas/JIMKyjy M IIOCMaTpaHM ajaTw, jefHMu IIOJp>KaBajy

jemas, a Jpyru Iogp>KaBajy gpyru IpuUCTYIL
e JI3MjemNBOCT reHepICcaHor NPOrPAMCKOT KOJIa

Kao mro je mperxopHo Harmameno, SilabUI npucryn omoryhaBa KOpMCHUKY
HOTITyHYy KOHTPOJIY HAJ| TeHepUCAaHUM IIPOTPAMCKUM KofioM. Vako Heku of
IocMaTpaHMX ajata Takobe o6e3bjelyjy renepmcame IpOrpaMcKor Kopa
KOPUCHWYKOT MHTepdejca, OBM alaTi YITIABHOM He J03BOJ/baBajy KOPMCHUKY Ja

BPLIN M3MjeHe Y TeHepPHCAHOM IIPOTPAMCKOM KOTY.
e Tlopgpyxana moryhHocT n36opa ma6noHa KopucHUYKOT MHTepdejca

Behunckm craB mcnmranmka o mHdopmanujamMa Be3aHUM 3a KOPMCHUYKYI
untepdejc KojuM je MOTpeOHO TPOMMPUTH YIAsHy chenudukanujy je ma
crenndukanyja tpeba na omoryhm musbop msmehy paszmmumrux mabmoHa
KopucHMYKor uHTepdejca. Ilopes Tora, MHOrO Marby, i WIAK 3HAYajaH
IIpOIleHaT MCIMTAHNX CMaTpa Jia KOPYMCHUK Tpeba ma mma moryhnocr usbopa
cienuynnx  rpaduUKMX  KOMIIOHeHaTa. [locMarpaHu — amatm  3a
ayToMaTmsalijy pasBoja KOPUCHMYKOT MHTepdejca He IHpyxkajy MoryhHocTt
n36opa Iab/JIoHa KOPUCHNYKOr MHTepdejca (M3y3eB OrpaHMYeHe IOJpIIKe
anmata WebRatio), nok nojefuuu omoryhasajy n36op crenuduaanx rpadpmaxmx
koMmmoHeHaTa. SilabUl mpuctyn omoryhaBa mnsbop wusmeby pasmmanmtux

mab/IoHa KOPMCHWYKKOT MHTepdejca (0 Kojuma je OWIO pujedr y IIeCTOM
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JloxTOpCKM paj, 3aCHOBAHO Ha ciydajeBuMa Kopuinhema

IOIMaBby), a Takohe KopucHuMKY mpyxka ¢nekcuOuIHocT mpu  u3bopy

rpadUYIKNX KOMIIOHEHTH.

IHoppmika 3a pasnuyuTe TUIIOBE AIIMKALMja

Kao m BehmHa mocmaTpaHmMx ajara 3a ayTOMaTH3alMjy pa3Boja KOPMCHIYKOT

untepdejca, SilabUI mpuctyn takobe omoryhaBa pasBoj KopucHMYKOr MHTepdejca 3a

pas/miunTe TUIIOBE COPTBEPCKMX CUCTeMa, y3uMmajyhm y o03up cBe crenyupmaHOCTH

PasIMYINTUX TUTIOBA COPTBEPCKUX cHUcTeMa (0 4eMy je 6MI0 pujeun y IeTOM IIOTTIABIbY),

KOPI/IIHheH)eM pPas3/iMINTUX MMIUIEMEHTAIMOHUX TeXHO}IOI‘I/[ja. Pe3YHTaTI/I NCIINTBAamba

Takobe IOKasyjy Aa MCOMTAHUIM OBA MUTAma CMATPajy BeoMa 3HAYAjHUM U MOTPeOHUM

[VIjeTIOBYIMa a/IaTa 3a ayTOMATH3ALjy Pa3Boja KOPUCHIYKOT MHTep(dejca.

Y yBomy oBe mucepTauMje IIOCTaB/bE€HO j€ HEKOIMKO LWbEBA KOje MCTpaKUBaibe

Tpeba Ia JOCTUTHe:

[Iwb OBOT paja je Aa ce pasBUje MOJeNT 3a CrelMUKALNjy KOPUCHUYKOT
3axTjeBa Kojyu he OMTH HOBO/BHO CeMaHTMYKM OOraT Kako OM Ha OCHOBY Hera
6wio Moryhe He caMO IIpOjeKTOBambe I MMIUIEMEHTAlMja KOPUCHUYKOTL
nHTepdejca, Beh 1 ayromaTusanmja 0Bor mpoueca.

I1yp je a MOZies1 Ha OCHOBY Kojer he ce BpIIMTH reHeplicarbe MPOrpaMcKOr Kofia
KOPUCHUYKOT MHTepdejca cafip>ku y cebu cBe MoTpebHe MHpOpManmje Kako 6u
6mno Moryhe 3a/10BO/bebe CBUX IIOCTAB/bEHNX KPUTEPHUjyMa.

[Topey Tora, Ha OCHOBY aHa/IM3e Ha4MHA MHTEPaKIMje KOPMCHNUKA Ca CHCTEMOM,
Wb je ma ce gobe 1o ckyma Moryhux mra6rona KOpucHIMYKOT NHTepdejca KojuM
ce pas/MYUTI KOPYICHIYKM 3aXTjeBY MOTY IIPUKA3aTIL.

Kpajsu 1up oBor paza je ma ce y mro Behoj Mjepu cmame BpujeMe u Hamop, a

THMe ¥ TPOIIKOBY IIpolleca JMIUIEMEHTalje KOPUCHMYKOr JHTepdejca
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amIMKallje Kao Haj3axTjeBHMjeT Jujesia Ipolleca MMIUIEMEHTalje 4YUTaBorT

COpTBEPCKOT CUCTEMA.

Ha OCHOBY IIOCTaB/bCHUX LNW/bEBA MNCTpa’KUBalba, IIOCTAB/bCHE Cy U XUIIOTE3C

UCTpaKBamba:

e IlonasHa Xumoresa JCTpaXuBama je Aa je Moryhe ycnocraButy Besy usmeby
Mofiefla CIy4ajeBa Kopuiihema M >Ke/beHOT KOPUCHUMYKOT MHTepdejca.
JlokasuBame MOCTOjamba jacHMX Be3a M3Mehy oBMX efleMeHaTa omoryhasa
dbopMupame ceMaHTMUYKM OOTaTOT MeTa-MOJe/a 3aCHOBAHOT Ha MOJeTy
crydajea kopumhewa u uHpOpMamyjaMa Be3aHUM 33 KOPUCHMYKN
nnrepdejc  koju omoryhaBa ayromarmsamyjy Ipolieca IeHepycama
M3BPIIVBOL IIPOIPaMCKOT KOJja KOPYICHIYKOT NHTepdejca.

e Moges jeTHOT KOPYCHMYKOT 3axTjeBa GpopMupaH KopuimhimbembM IOMEeHyTOor
MeTa-MoJlella Mo)Ke ce ayTOMAaTcKu TpaHchopMmucaT y Buille Ina6moHa
KOPMCHIYKOT MHTepdejca, 3apKaBajyhn ske/beHy (pyHKIIMOHATHOCT.

e Osaj Mogien ce, Takohe, MOXKe ayTOMAaTCKM TPaHCHOPMICATI Y IPOrpaMCKU
KOJI KOPMCHUYKOT MHTepdejca Ha PpasaIMuUTUM MMIDIEMEHTAIMOHUM
TEXHOJIOTMjaMa 3a pas3/InynTe TUIIOBE all/IMKaLyja

e Ammkanmja pasBMjeHa TOKOM OBOT UCTpaKUBama — reHepaTop — Tpeba fa
IOKa)ke Ja je Moryha ayroMaTmsanuja Ipoljeca Kpeupama KOPMCHUYKOT
uHTepdejca Ha OCHOBY IIPEIOKEHOr MOZeNa y CKIafy ca JedUHUCaHUM
KpUTepujyMyMa, Kako OM ce HOOMO M3BPUIMBM IIPOTPaMCKM KORL Y

pPa3/IMINTUM UMIUVIEMEHTAMIOHNM TeXHO}IOI‘I/[j aMa.
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Ha OCHOBY HIPETXOJHO M3HECEHOI MOXKE C€ 3aK/bYUUTU [1a CYy TOCTUTHYTU LIN/bEBU
nmcepTaque n HOTpreHe IMOCTaB/beHe XUmoTe3se. Y HaCTaBKYy he 6utn ITpUKa3aHN HAYIHU

JTOIIPUHOCHU CIIPOBENEHOT UCTPAXKIBabA:

o [Ilpersen pasmMuMTUX TeXHMKA crennduKanyje KOPUCHUYKMX 3aXTjeBa,
TEeXHMKA 3a Kpeyparbe MOoJiesIa IIofjaTaKa 11 3Ha4aj IPOTOTUIIOBAbA

o [Ilpermex m ymopegHa aHajmsa Imocrojehmx mpucryma u ajmata Koju
ayTOMaTu3Yyjy Ipoliec MMIIEMeHTalMje KOPMCHIYKOT NHTepdejca

o lpentudukanuja u obpasmoxeme KpUTepUjyMa M KapaKTepUCTHKa Koje
reHepaTop KOPUCHIMYKOT MHTepdejca MOpa fja 33/10BO/baBa Kako 61 MOrao
6uTy npuxsaheH ox crpaHe muper Kpyra KOPMCHMKA Y OJHOCY Ha 1ocrojehe
reHepaTope

e OrkpuBamwe Besa u3Mehy Mopgena ciaydajeBa kopuinhemwa u Oypyher
KOPUCHUYKOT MHTepdejca

e OrkpuBame IpaBWIA IpecInKapama u3Mehy kopucHmukor nntepdejca
Pa3BUjeHOT 3a pas/IM4NTe TUIIOBE aIIMKauuja (ecKTOI, BeO M MOOWIHe
aIyIMKanje)

o Jlepuuucamwe ceMaHTMYKM OOraTor Moje/na KOPUCHUYKUX 3aXTjeBa
3aCHOBAHOT Ha MOJie/lly C/TydajeBa Kopuirhema u nHpopMaljaMa Be3aHNM
3a KOPMCHWYKU MHTepdejc Kako Oy Ha OCHOBY mera O6mio moryhe He camo
IpOjeKTOBame M UMIUIEMeHTallMja KOPUCHWYKOT MHTepdejca, Beh n
ayToMaTmsallyja OBOT IIpoIieca.

e Pas3Boj amara (azar 3a BU3YeTHO MOJE/NIOBambe M alaT y BUAY rpaduuxe
aIUIMKallMje Koja BOAM KOPUCHMKA KOPaK II0 KOpaK Kpo3 Mpoliec Kpenpama
yrasHe cremydukanyje) 3a Kpeupame yIasHe crenyudukanyje Koja ce
KOPUCTU y TIPOIleCy ayTOMATCKOT TeHepucama IPOrpaMCcKOr  Kojia

KOPYICHIYKOT MHTepdejca
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e AyroMaTH3aluja Ipolieca Kpeupama KOPUCHUIKOT NHTepdejca almKalyje
Yy PasIMYUTUM MMIUIEMEHTALMOHMM TEeXHOJIOTMjaMa Y3 3al0BO/bEbe
nedMHMCAHUX KpUTEPUjyMa

o JpenTndukanyja ckyma Moryhmux mra6joHa KOpPMCHMYKOL MHTepdejca
KOjUM Ce pas/IMuNT KOPMCHUYKM 3aXTjeBM MOTY IPMKasaTH 3afpKaBajyhn

XKeJbeHY (PYHKIVIOHATHOCT.
EBeHTyanHy ja/bu IpaBLY NCTPAXKMBatba MOITIN 61 Ce OJHOCUTH Ha:

e Pa3Boj ajlata 3a ayTOMaTCKO IeHepyicabe KOPUCHIYKOr nHTepdejca 3a gpyre
nonynapHe IwiatdpopMe M MMIUleMeHTauyoHe TexHonoruje (.NET, PHP,

Android, iOS...)

e O6orahuBamwe Meta-mofienna MoryhHomhy cnenudukanyje Ccr0XeHUjuxX

Ba/INJIALIMOHMX TIPaBU/Ia M TO TIpMje CBETa 3a e/leMeHTe:
O IpefyCcI0BU CTy4aja Kopulithema;
O IOCTYCTYC/IOBU C/Iy4aja KOpUILIYeha;
O aJTepHaTMBHA CLieHapuja:
" orpaHMyerba Ha BPUjeJHOCTY aTpUOYTa;
" orpaHmyera Ha Melyy3aBucHocT aTpubyTa;

o O6esbjehuBame npuwrarom/pMBOCTY  (afanTabMIHOCTY)  KOPMCHIYKOT
uHTepdejca, OTHOCHO MMIUIEMEHTallMje KOHIeNTa Koju omoryhasa
IIPOMjeHy KOPMCHMYKOI MHTepdejca IPWINKOM IIPOMjeHe Y OKpYXKewy,

3azip>kaBajyhiu sxesbeHe PyHKIMOHATHOCTH:

O afanTabMIHOCT Ha pa3/ININTe KOPUCHIUKE;
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@) aI[aHTa6I/U'IHOCT Ha pa3imanTe TeXHO)'IOI‘I/Ije;

e lurerpaumja ca mocrojehmm amaTMMa 3a TeHepucambe KOPMCHUYKOT
nHTepdejca, npuje cBera TpaHchOpMaALjOM MoOfena Koje KOpucTe
pasmrunty npuctymu. OBakBa MHTeTpanyja oMoryhmia 61 KOpMcHMIIMMA
7la KOPUCTe MPETHOCTY PA3IMINTUX @TaTa Ha Taj HAUMH LITO OU HIIP. yIasHy
criennuKanyjy MO KpeupaTy KopuinhemeM jefHOT ajaTa, a 3aTUM je
TpaHcOpMMCAI U TeHepyucalbe KOPUCHMYKOT MHTepdejca BpuUIN

KopuihemeM Apyror ajgara.

e lHTerpanuja ajaTa ca pasBOjHUM OKpYKemUMa. Pasamumty amatum 3a
dopMupamwe yaasHe crenmdukanyje, Kao ¥ payMMUUTH ATATH 33
reHepycame KOpUcHNYKOT uHTepdejca y SilabUI mpuctymy, npencrasbajy
coTBepcKe cucTeMe M3Mehy Kojux He MOCTOjU AMpPeKTHA 3aBUCHOCT, Beh ce
OHAa YCIOCTaB/ba MOCpeHO TIpeKo ymasHe coenudukamnuje. Taxobe,
TIOMEHYTH /IaTV HUCY Be3aHM HM 32 jeJHO KOHKPETHO Pa3BOjHO OKPYKeme,
Beh KOPMCHIK MOXKe TeHepUCaHM IIPOIPaMCcKM KoJ 1o IoTpebn obpabysaTtn
y 610 KOM pa3sBOjHOM OKpY)Kelby Koje IIoAp»aBa paj ca oppehenom
MIMIUIEMEHTALlOHOM TeXHO/NOoryujoM. Vako oBakBa BpCTa He3aBUCHOCTH
amata pomnpyHOCK GIeKCMOMIHOCTM U HE3aBUCHOM Pa3BOjy HOBUX M1
u3MjeHy mocTojehux amaTa, U3 yIIa KOPUCHMKA alTaTa MOXKe TPeICTaB/baTh
CBOjeBPCHO orpaHudeme. OBaj IpaBall MCTpaXMBamba CaM MOCTABUO Kao
jemaH off ITTaBHMX IIPUOPUTETA Y Hape[HOM IIepuopy, a ofpehenn xopanu y
TOM IpaBLy cy Beh HauumeHN. Vxeja je Ha KOPUCHMK KOjU je HABUKHYT Ha
Kopuinheme jeHOr pasBOjHOI OKPYXKema, IPIWINKOM MHCTAIallje MOXe Ja
usabepe Koje anate, Koju npumanajy SilabUI npucryiry, xenm ja MHTErpyIIIe

ca OKpy>KemeM (HIIp. caMo jeJlaH HaYMH Kpeupama yrasHe cruennduxanmje,
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M CaMo ajIaT 3a reHeplucame JaBa Beb alymMKanmja), U Ja KOMIUIETAaH Mpoliec
pa3Boja, yKby4yjyhu 1 eBeHTya/THe M3MeHe TeHePICAHOT IIPOTPAMCKOT KOfia,

MOJKe J]a M3BPIIHN ,Ha jeTHOM MjecTy .

e AyroMaTu3alMja reHepucarba TeCT C/IydajeBa ¥ KOPUCHIYKE JJOKYMEHTallje.
Ilopen reHepucama IPOrPaMCKOT KOfla KOPMCHMYKOT MHTepdejca, Momesn
yr1asHe cnenuuKkaiyje cafpXiu H0BO/BHO MH(pOpMalyja 1 3a reHepycambe
TeCT Cy4YajeBa KOju OMm TIpaTwiM TeHepUCaHM IPOrPaMCcKU  KOJ
KOPVICHWYKOT MHTepdejca, kao u uHPopMamyje 3a reHepucame Iparehe
TOKyMeHTaIje (JOKyMeHTOBame IIPOTPaMCKOT KOfa, fiMjesla ITPOjeKTHe
MOKYMeHTaIje, KOPMCHIYKA YIyTcTBa U c1.). OBe ocobMHe caM Jio0 caja
CMaTpao Kao HEIITO IITO IPeBasuIasy OICeT UCTPAXKMBaha, U CaMO [Uje/IOM
Cy pa3MaTpaHe y JOCaflallllbeM MCTpaXuBamwy, am he y HapegHOM nepuony

IIOCTATY jeJJaH O] 3HaYajHMjIX IIpeIMeTa MCTPaK/Balba.

CmaTpaM [la pe3ylaTaT! MKCTPaXMBAba IIPECTaB/beHN Y OBOj JUCepTaLju
IpelcTaBbajy CTaOWIHYy II0/Ia3HY OCHOBY 3a [Ja/ba WCTPOKMBAama yCMjepeHa Ka
fedyHNCaBY CTaHZAP/A, KOoju Mory 6uTy IpuxBaheHy Off cTpaHe IIpe Hay4dHe I CTPy4YHe

3ajeTHuIIE.
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Buozpaguja

VMmja Autosuh je poben 8. 7. 1980. rognue y Koropy, penry6mika LlpHa ['opa.

OcHoBHy mKoTy 3aBpuno je y KoTopy Kao i HIKy My3UUKY LIKOTYy — MHCTPYMEHT K/IaBUP

YL TMMHa3Mjy — OIILUTY CMjep.

Topnue 1999. ymncyje @akynrer OpraHM3alMOHUX HayKa YHuBepsurera y beorpangy Ha
KoMe je pumnommpao 2004. ropmue. Hakon Tora ymucyje IOCTOIMIUIOMCKE CTynuje.
Maructpupao je y obmactu codrBepckor mmxkemepcrsa 2010. romuue Ha Pakynrery
OpraHM3aLlMOHMX HAYKa, a JOKTOPCKY Te3y je npujaBuo 2012. rommue Ha uctoM PakynreTy.
Op 2013. pgo 2015. rogmHe aHTaKOBAaH je Kao KOHCYITaHT Pemy6rmmuxor ¢onpa 3a
3apaBcTBeHO ocurypame. Op 2000. ropyHe aHTaXOBaH je Ha M3BODHemy 1ab0paTOPIjCKIX
BjeoxOu Ha DakynTeTy OpraHM3alMOHMX Hayka, a of 2006. romuHe 3amocieH je y
JIaboparopuju 3a coprBepcko nHxewepcrso Ha ®OH-y. Kao capaguuk Jlaboparopuje

YIeCTBOBAO je Y u3Bohemy 3HaUajHUX ITpojeKaTa Mebhy kKojuma cy:

e CajToBM 3ApaBCTBEHMX YCTaHOBa, Pemy6mmuku ¢oOHJ 32  3IPaBCTBEHO
ocurypame, beorpan, 2013.

e Jlncre yekama, Perrybmraky OHT 3a 30paBCTBEHO ocurypame, beorpaz, 2013.

e Jlnejuu mpojekaT MHQPOPMALMOHOI CHCTeMa e-ayKLVjcKe jaBHe HabaBKe (3a
noTpebe MuHMCTapCTBa 3a Te/leKOMYHMKaluje ¥ VH(POPMATUYKO APYILITBO
Pemry6mmke Cpbuje),

e [IIpojekatr KOSTMOD (Forsvarets forskningsinstitutt Ministarstva op6pane

Kpamesune Hopsermike 1 Munncrapcrsa ofgbpane Perry6rmuke Cp6uje).
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e Mogepuusanyja MHGOPMALMOHOT CUCTEMa 3a 3[paBCTBeHe ycTaHoBe, 1Q-net,

beorpag 2006.
ITopex Tora yuecTBOBao je y usBohemy rpojexara:

e MeHalIMeHT jaBHUX HabGaBKy, PemyOmuxky GoHA 3a 3ApaBCTBEHO OCUTYpaibe,
beorpag, 2014.

e  DoTo MOAYIL, BECT U apxMBa, [lomuTuKa HOBMHe 1 Marasunu, beorpan, 2014.

e RFZO Apoteke, Penry6mraku GpoHp 3a 3mpaBcTBeHO ocurypame, beorpaj, 2013.

e Sodiumlight, Streetlight Management System (SMCS), a pilot project for the
Qatar Public Works Authorities in Doha, 2010.

e IT strategy support to the modernization of the Ministry of finance and
economy of Serbia, EBporicka Arennuja 3a PekoHcTpykiujy, beorpaz 2006.

e Development of health information system for basic health and pharmaceutical

services, republic of Serbia, Euro Health Group, Denmark, 2007.

Vcrakao ce 1 y HayuHO-UCTpakMBaukoM pany. Koayrop je xmure IIpojexroBame codraepa:
Hampenne JaBa TexHo/moruje, a ayTop je BMIIe HAyYHMX pajoBa o6jaB/beHUX Ha

CUMIIO3MjyMMMAa M Y HAYYHUM YaCOIMCHMA.

2014. ropuHe ydecTByje y (opMupamy X0opa cacTaB/beHOT Off 3armocieHux Ha Dakynrery
opranusamyonnx Hayka ITomu®OH. buo je wian xopa O6wmth npum AKY]l Bpanko

Kpcmanosuh.

YxuBa y ogpacramy cBor cuHa VBal
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