+%| YHUBEP3UTET Y HOBOM CALlY
=
e | OAKYNTET TEXHUYKUX HAYKA

YHUBEP3UTET Y HOBOM CALlY

OAKYNTET TEXHUYKUX HAYKA

HOBU CAQQ

HdenapTmaH 3a pauyyHapCcTBO U ayTOMaTUKY

Oacek 3a pauyyHapCKy TeXHUKY U padyHapcke KOMyHUKauuje

3ABPLLUHU (BACHELOR)PAL

Kangupar: Mpeppar Cnapek
Bpoj nipekca: PA 48-2014

Tema papa: Peanusauuja Eknunc npowmnpera 3a nomoh npu nspagm tectoBa
3a ucnutTuBame nojeaMHaYHMUX Kraca y jaBa annukaumjm

MenTop papa: [Oou. ap JeneHa KoBaueBuh

HoBwu Cagp, jyH, 2018




YHMBEPS3UTET Y HOBOM CALlY ® ®AKYINTET TEXHUYKUX HAYKA
21000 HOBW CAL, Tpr Aocuteja Ob6paposuha 6

KIbYYHA AOKYMEHTALUUJCKA UH®OPMALINJA

PenHu 6poj, PBP:

WaeHTndmkaumonm 6poj, UBP:

Tun pokymeHTauwmje, TO:

MoHorpadcka gokymeHTaumja

Twun 3anuca, T3:

TekcTyanHu WTamnaHu matepuvjan

Bpcra paga, BP:

3aBpLHu (Bachelor) pag

AyTop, AY:

Mpenpar Cnagek

MenTop, MH:

npocp. ap. JeneHa Kosayesuh

Hacnos paga, HP:

Peannsaumja Exknunc npowmpera 3a noMmoh npu n3paagm Tectosa 3a
UcnUTUBaKE NojeanHaYvYHNX Kraca y jaBa annukaumju

Jesuk nybnukaumje, JIM:

Cpncku / natnHmua

Jesuk nssoaa, JU:

Cpncku

3emrba nybnukosamna, 3MM:

Peny6bnuka Cpbuja

Yxe reorpadhcko nogpydje, YI: BojsoguHa
[oauHa, TO: 2018
W3pnaBsay, U3: AyTOPCKM penpuHT

Mecto n agpeca, MA:

Hoeu Cag; tpr Jocuteja O6pagosuha 6

duanykm onuc paga, PO:
(nornaerva/cTpaHa/ untata/Tabena/cnuka/rpadpvka/npunora)

7/67/20/12/11/0/0

HayyHa obnact, HO:

EnekTpoTexHvKa 1 payyHapcTBO

HayuHa gucuvnnuua, HA:

PauyHapcka TexHuka

MpeomeTtHa ogpeaHvua/KqyyuHe peyn, MO:

Eknunc npowmpetrse, npolumpense 3a jeAnHUYHO TecTupame
nporpamcke noapLuke

yOK

Yysa ce, YY:

Y 6ubnuoteuun dakyntera TEXHNYKNX Hayka, Hosu Cag

BaxkHa HanomeHa, BH:

MN3Boa, U3:

TecTupame nporpamcke noApLike YeCTO Moxe GMTU AyroTpajHo u
Henpeuu3Ho 36o0r cakTopa rbyAcke rpelwke. 3axTeBa Benuka
ynarama y rbyAcke pecypce Kako 61 ce npouec TecTupana y6p3ao.
360r Tora ce 4yecTto NpUcTyna ayToMaTM30BaHOM TecTupakby Koje
nogpasymeBa ayTOMaTCKO MOKpeTake MNPEeTXOAHO HanucaHux
TecToBa. Ha oBaj HauuH ce cmamyjy ynarawa U npouec TecTupama
ce y6ps3aBa. lpe Hero WTO ce TeCTOBM MOry ayToMaTu3oBaTW,
notpe6Ho ux je Hanucatu. lbuxoBo nucawe Takolle mMoxe 6GuTH
[yroTpajHo 360r yera ce jaBrba notpe6a 3a nomohHum anaTtuma.

Y oBoMm pany je peanusoBaHo Eknunc npowupere 3a nomoh npu
uM3pagu TecToBa 3a MWCNUTUBakE MOjeAUMHAYHUX Kraca y jaBa
annukaumju.

OaTtym npuxeatanwa Teme, AMM:

4.2.2019

Oatym onbpane, OO:

7.2.2019

YUnaHosu komucuje, KO: MpencenHuk:

Mpod. ap Hebojwa MjeBannua

YnaH:

Oou. ap VeaH KawTenaH MoTnunc meHTopa

UnaH, meHTOp:

Oou. ap JeneHa Kosayesuh




UNIVERSITY OF NOVI SAD ® FACULTY OF TECHNICAL SCIENCES
21000 NOVI SAD, Trg Dositeja Obradovica 6

KEY WORDS DOCUMENTATION

Accession number, ANO:

Identification number, INO:

Document type, DT:

Monographic publication

Type of record, TR:

Textual printed material

Contents code, CC:

Bachelor Thesis

Author, AU: Predrag Sladek
Mentor, MN: Jelena Kovacevi¢, PhD
Title, TI: Realization of a unit testing helper Eclipse plugin for java applications

Language of text, LT:

Serbian

Language of abstract, LA:

Serbian

Country of publication, CP:

Republic of Serbia

Locality of publication, LP:

Vojvodina

Publication year, PY:

2018

Publisher, PB:

Author’s reprint

Publication place, PP:

Novi Sad, Dositeja Obradovica sq. 6

Physical description, PD:

(chapters/pages/ref./tables/pictures/graphs/appendixes)

7/67/20/12/11/0/0

Scientific field, SF:

Electrical Engineering

Scientific discipline, SD:

Computer Engineering, Engineering of Computer Based Systems

Subject/Key words, S/IKW:

Eclipse plugin, helper tool for unit software testing

uc

Holding data, HD:

The Library of Faculty of Technical Sciences, Novi Sad, Serbia

Note, N:

Abstract, AB:

Software testing can often be time consuming and inaccurate due to
human error. It requires large investments in human resources to
speed up the testing process. This is why it is often approached with
automated testing that involves the execution of previously written
tests. This way, investments are reduced and the testing process is
accelerated. Before the tests can be automated, they need to be
written. Their writing can also be time consuming which is why there
is a need for a helper tool.

This project implements one realization of a unit testing helper
Eclipse plugin for java applications.

Accepted by the Scientific Board on, ASB:

4.2.2019

Defended on, DE:

7.2.2019

Defended Board, DB: President:

Nebojsa Pjevalica, PhD

Member:

lvan Kastelan, PhD Menthor's sign

Member, Mentor:

Jelena Kovacevi¢, PhD




3aXBaJIHOCT

3axBaJZIHOCT

3axBaspyjem ce unctutyty PT-PK Ha npyxeHoj moryhHoCTH 3a peann3anujy oBoOr paja,
kao 1 MeHTopy Jenenn KoaueBuh Ha mpykeHoj momMohu TokoM u3paje 3aBpirHOT (Oeuenop)
pana.

[Toce6HO >kenuM aa ce 3axBajquM TEXHHMYKOM MeHTopy Jlanm Mucupnuc Ha Bohewmy,
CTPYYHUM U JIMYHUM CaBETHMa TOKOM M3pajie 3aBPIIHOT paja.

Takole xenum fa ce 3axXBajiM IMOPOIUIIN U NTpUjaTe/buMa Ha MPY>KEHO] IO IPIIIH TOKOM

JOCaJAIILET IIKOJIOBAbA.
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VBog

1.VYBOA

3amarak oBor paja je peanuszanuja Exmurnc (enra. Eclipse) mpormpersa 3a momoh mpu

M3paJy TECTOBA 3a UCIIUTUBAKE MOjeIMHAYHUX KJlaca y jaBa allIMKaIUjy.

Jla Ou ce 06jacHMIIO 3aIITO CE jaBJba MOTpeda 3a OBOM BPCTOM ajiata, MOTPEOHO je 1a
MPBO CXBATH BAYKHOCT, Ka0 M pas3Jiore ynmotpede TecTupama mporpaMcke noapiike. TecTrupame
j€ BaXHO MPHJIMKOM pa3Boja MpOTrpaMcKe MOJpPIIKe 300T MPOBEpEe HCIPABHOCTH, yIOTpeOe
pecypca, mepdopmancu, uta. Y ciydajy pedakropucama Taj Je0 KoJda Mopa M JIaJbe
3aJI0BOJbABATH TECTOBE. Y CIy4ajy J0JaBarma HOBOT Jiesia Koja, ((yHKIIMOHATHOCT PETXO0/IHO
MMIUIEMEHTHPAHOT KOJla He cMe OUTH HapyIieHa. McTo 0BO Baku U MPHIIMKOM OpHcama aeia
koxa. Jla Ou ce TO MOCTUTIIO ca CBAaKOM M3MEHOM, JIOJIaBAleM WJIM OpUcameM Jiena KoJa,
MOTPEOHO je MOHOBO W3BPIIMTH Bepu(UKAIM]y UCIpaBHOCTH Koaa. OBO MpelncTaBiba JIEO
perpecuBHOT TecTHpama. [lope oBux Bepudukaiyja MCIIPAaBHOCTH MPHIMKOM IIPOMEHA, BPIIU
ce U TecTupame 0e30eaHOoCTH, IephopMaHCH, CTAOMITHOCT CHCTEMa, CKIaTHOCTH ojpeheHux
¢dbyHKIMja ca GYHKIUMOHATHOM crenupuKalnujoM, yrnoTpeObUBOCTH, UTA. JenaH o]l HauWHa
TecTUpama, oopal)eH y OKBUPY OBOT pajia, je jeAMHUYHO TecThpame (eHri1. unit testing) u ox ce
OJIHOCH Ha TECTOBE HamucaHe 3a Bepudukanujy (YHKIHOHAIHOCTH HEKOT Jena Koja.
HcnutuBama Mory OUTH AYrOTpajHa U YeCTO 3aXTeBajy BeNUKa ylarama y JbYACKe pecypce.
300r TOra ce 4ecTo MPUCTYyIa ayTOMaTU30BaHOM TECTHUpamy Koja MOoJpa3yMeBa ayTOMAaTCKO

MOKPCTAKE NPETXOAHO HAITMCAHUX TCCTOBA.

uss oBor paga je m3pana ajata KOju OW y 3HATHO] MEPU OJIAKIIA0 IMPOIEC MUcaba
TeCTOBa. 3axTeB je OMO Jla ce ayTOMaTCKU T'€HEpHIy TECTOBH 3a JKeJbeHe METoJe M3abpaHe
KJIace Ha OCHOBY yHeTHX napamerapa. Takole, moTpeOHO je aa ajnaT OTKpHje CBE METO/IE je/IHe

KJIac€, KakKo ou KOpHUCHUK MOT'a0 1a 6y,ZlC CUrypan Jzia €y T€CTOBHMMa IMOKPUBCHC CBC MCETO/C



VBog

TeCTHpaHe Kiace. Ajar Tpeba Ja aHamu3upa yHETe NapaMeTpe W y ciaydajy Jia je JOILIO J0
rpelIke MPUIMKOM YHOCA, €BUICHTUPA UX Y 0JroBapajyhoj or garoteru. Y ciiydajy rpeiike
anat He Tpeba Ja TeHepHIle HeTayaH TeCT. Y OKBHPY peaju3aliuje OBOT MpOLIUperma, Tpeda
HamKMcaTH YIYTCTBO Koje he 3HaTHO momohm KOPUCHHKY Koju HHUje ymos3Har ca JUnit
TECTUPAKEM M HEroBUM MOTyHHOCTMMA, Ja JIaKile KOPUCTH OBO MpPOIIMPEHE KaKo Ou

reHepucao T€CTOBE.

JenHo o 3axTeBa je ja anat Oyze peaar30BaH Kao NMpomupemne Exmmnc nporpaMmckom

OKpY)Xema U Kopuihewme Java MporpaMcKor je3uka.

Pan ce cactoju u3 cemam moriiaBjba Koje JI€TaJbHO OMHUCY]Yy (DYHKIIMOHATHOCT OBOT
anara. Y Jpyrom morjaBJby Cy OMHCaHE TEOPH]CKE OCHOBE, KOje Cy TOTpeOHE 3a pa3yMeBame
Kako (YHKIMOHHUIIE OBaj ajaT, Ka0 U pasjio3u 300r Kojux ce kopuctu. Tpehe mornasibe
OTIMCY]j€ Ha KOjU HAYMH (DYHKIIMOHHMIIIE OBAj aJIaT, Kao ¥ (DYHKIIMOHAIIHOCTH CBAKOT O] FheTOBUX
KJbYUYHUX JleioBa. YeTBPTO TIOTJIAaBJbE CAApKW JeTajbaH OIHMC IPOTPAMCKOT peleHkha
(HabpojaHe KJ1ace U METOJE ca KpaTKUM oOjanmemnma). [1eTo mornaBibe campku pesynrare
TecTHpama camor anara. lllecto W cemMo TOTNIaBibe cagpKe 3aKbydaKk W JIHTEPaTypy

KopuiTheHy TOKOM ITHCamka U Pa3Boja 3aBPIIHOT paja.



Teopujcke ocHOBE

2. Teopmjcke ocCHOBe

OBO TOTIaBJbE OIMHUCYje OCHOBE TECTHUpama MPOrpaMcKe TOIPIIKE, Ka0 W TEXHHKE,
METOJIC ¥ HUBOE TeCTHpama. JeqnHnyHo tectupame u JUNIt OKBUP 3a jeAMHUYHO TECTHPAIbE
Cy JeTajbHHje OIMCAHM, jep Ce OBaj ajar mpuMemyje kox JUNit okBupa 3a jeAHHHYHO
Tectupame. [lo3HaBame WCHHUTHBama MPOTpaMcKe MOJpIIke, omoryhaBa pas3Boj OBOT
MPOIIHUPEHa, Pa3yMeBalkbe HAUMHA HA KOjU OH Tpeba Aa (yHKIMOHUIIE, Kao W pasjiore 300r
Kojux ce kopuctu. Takolhe, omurcana je uctopuja Java nmporpaMckor jesuka u Exmurc pa3zBojHo

OKpYXKEHE.

2.1 TecTupame nporpamMcke nogpiuke

Tectupame nporpamcke moapinke (enri. Software testing) mpeacraBiba HCIHTHBAILE
CIIPOBEIICHO Paay NpyXkamka WHPOPMAIUja O KBAIUTETY MPOU3BOJA MPOTPAMCKE MOJPIIKE.
Tectupame Takohe 006e30ehyje oOjekTrBaH, He3aBUCAH TOTJIE]] Ha MPOTPAMCKY MOJPIIKY KaKo
6u omoryhno JbyArMa KOju HHCY YKJbYUEHHU y MpOjeKaT Ja BUIIE IEHE U pa3yMe]y pH3UKe
pa3Boja nmporpamcke nozpiike.[1] V TexHuke TecTHpama Craiajy, Kako MpolecH U3BpLIaBaba
nporpama WM aruTiKalyje ca HaMepoM Jia ce mpoHal)y mporpaMcKe rpelike, Tako U MOoTBpaa
713 je MPOU3BO/I TPOTPAMCKE MOJIPIIKE MOTO/IaH 3a yrnoTpeoy.

Tectupamwe (MCIUTHBaKE) NMpEACTaB/ba HM3BPLIABAKE jEJHE WM BHUIIE KOMIIOHEHTH
UCIUTHUBAHOT CHCTEMA paJy MpOLeHe jelHe WM BUIIe 0COOMHA O] MHTepeca. YTJIaBHOM, OBE
0cOoOMHE yKa3yjy Ha CTeIeH J0 KOjer OBaj CHCTEM KOMIIOHEHATA M0J1 TECTOM:

® UCNyHaBa 3aXT€BE HAa OCHOBY KOJUX j€ M3ajHUPaH.

® UCMPaABHO pearyje Ha pa3lIMu4yuTe yla3He BPeIHOCTH.

e U3BpIIaBa CBOje (PYHKIMjE Y MIPUXBAT/LUBOM BPEMEHCKOM POKY.
® je JIOBOJBHO yIOTPEOJbUB.

® MOJXE YBE3aTH Y OKPYKEHY 3a KOje je HaMEeHEHO.



Teopujcke ocHOBE

® MoOKe MOCTUNH KEeJLEHU PE3YNITaT KOjU caM IporpaMep >KeJu J1a OCTUTHE.
2.1.1 TexHuKe TecTUpama

2.1.1.1 TexHuka 6ene kyTuje (eHrn. WhiteBox)

OBa TexHMKa TeCTHpama IMPOBEpaBa M aHAIM3MpA W3BOPHU KOJA M 3axTeBa J00pO
MO3HABaWke MPOTpaMHpama, OJroBapajyher mporpamMcKor je3uka, Kao W Au3ajHa KOHKPETHOT
IIPOM3BOJIa IporpamcKe nojpiuke. TecToBU ce U3BOJE Ha OCHOBY CTpYKType nporpama. Konx
OBE TEXHHKE IOCTOjH MOTYNHOCT TpoBepe CKOPO LEIOKYITHOT KOJa, Ha MIPHMEp MPOBEPOM J1a
JIM ce CBaKa JIMHM]Ja KOJa U3BplIaBa 0apeM jeJHOM, MPOBEpOM CBUX (YHKIIMja WIH IPOBEPOM
CBUX MOryhnx koMOWHalMja pa3IuuUTUX MporpaMckux Hapeaou. Crnennu@uuHuM TecToOBUMA
MOJKE Ce IMPOBEPABATH MOCTOjae OECKOHAYHUX TETIbU MITH KOJIa KOJH Ce HUKA/Ia He M3BpIIaBa.
Error! Reference source not found. OBa meToa TecTUpama ce MOYKE MPUMEHUTH Ha!

® jeIMHUYIHOM (CeHIJI. Unit)
e uHTerpanujckoM (eHri. integration)
e cucteMckoM (eHri. System)

HUBOY TECTHpama MPOrpaMcKe MOJPIIKe, Ak ce Hajuenrhe KOPUCTH KOJ JeAMHUIHOT

HHUBOA.

[Ipennoctu:
e EdwukacHo 3a MpoHANTAKEHE rpelIaKa y Komay.
e HeonxoaHO 3HaWKE O YHYTPAIIHOCTH TECTUPAHOT MPOTPAMCKOT MPOIIHPEHA j&

KOPHCHO 32 JIETaJbHO TECTUPAILE.

e Owmoryhyje mpoHaTaKeHe CKPUBEHUX TPEIIaKa.
e [lomaxke MpUIMKOM ONTHMHU30Bamka KOJIa.

Henocranu:

e (CII0K€HO TeCTHUpAbE.
e TecroBu ce hokycupajy Ha copTBep KakaB jecTe U HeJocTajyhe PyHKIMOHATHOCT
MO’K/a Hehe OUTH OTKpHUBEHE.

e 3axTeBa NPUCTYH KOJy.

2.1.1.2 TexHuka ypHe kytuje (eHrn. BlackBox)

Kox oBe TexHuke, aHalu3upa ce M3BpLIaBame MOjeIUHAYHMX (DYHKIMja M BpIIU ce
IIpoBepa yJa3HUX DoJaraka. TayHOCT M3Na3HMX I[OJaTaka IpOBEpaBa CE Ha OCHOBY
cnenuuKalyje 3axTeBa 3a MPOrpaMcKy MOJPIIKY. Y OBUM TECTOBMMA CE€ HE BPIIM aHAJIN3a
u3BopHOr Koja. IlpoOneM ¢QyHKIMOHATHOT TecTHpama MOXE Ja ce MOjaBu y Ciydajy

JABOCMHUCIICHUX 3axXTCBa U HCMOFYBHOCTI/I OIllMCHUBamka CBUX HaYWHa KOpI/IIJ_IheH:a MporpamMcke

4
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noapmike. Ckopo 30% cBUX rpemaka y KoJIy MOCIEAWIa Cy mpodiieMa HENMOTIYHHUX HITU
Heoapehenux crenudukanvja. CHHOHUMHU 332 TEXHUKY I[PHE KYTHje YKIJbYUyjy: MOHAIIAke,
(bYHKIIMOHATHOCT, HEPO3UPHOCT U 3aTBopeHoct. Error! Reference source not found.
[Ipeanocru:
e OBo Tectupame he HajsepoBaTHHje mpoHahHm Tpemke Koje OM M KOPUCHUK
MIPOHAIIAO.
e Edukacan 3a Behe nenoe (cermenre) kona.
e He 3axTeBa NpuUCTyI U3BOPHOM KOTY.
e PaznBaja KOPHCHUYKY M IPOTPaMEPCKy MEPCIIEKTUBY.
Henocranu:
e OrpaHnueHa TMOKPUBEHOCT IOIITO CE€ M3BOIM CAMO MalH JI€0 O] IEJOKYITHO
Moryher Tectupama.
e HeeduracHo TecTupame 300T HEIOCTaTKa 3HaWma TECTepa O YHYTPANTHOCTH
MporpaMcKe MoIPIIKE Koja Ce TECTHUpA.
e HacymmnuHa MOKPHBEHOCT, jep TECTep MMa OTPAHWYCHO MO3HABAHE AIUIMKAIN]E

KOjy TeCTHpA.

2.1.1.3 TexHuka cuBe KyTuje (eHrn. GreyBox)

TexHuKa cuBe KyTHje KOMOWHYje TEXHHUKE I[pHE U Oeyie KyTHje. Y 0BOj METOI0JIOTH]H
VHYTpallllha CTPYKTYpa CUCTEMA je ACTUMUYHO M03HATa MPOrpaMepy, a mporpamep mo3Haje
CTPYKTYpy IOJaTaka W alropuTMe KOju cy KopummheHu 3a pasBHjame codTsepa.[3]
[Iporpamep He MOpa UMATH MOTITYH MPUCTYI U3BOPHOM KOy NMPOTPaMCKe TMOJPIIKE Koja ce
tectupa. IlpuMep oBor MeTona je aHaimM3a KOJa TECTUpaHe aluihkanuje, (Gopmupame
(GYHKIIMOHAIHUX TECT CIICHApHja HA OCHOBY T€ aHAJIM3E U KACHUJUM TECTHPAHEM IIPUMEHOM
TEXHUKEe LpHE KyTHje. [IpeJHOCT OBOT HAauMHA TECTUPaKka jeCTe Ja Ce ca MambuM OpojeM
TecToBa MOTY npoHahu MOTeHIMjadHe TPEIIKEe Yy OJHOCY Ha MPUMCEHY TEXHUKE LIPHE KyTH]e.
OrpaHuyeme TEXHUKE CUBE KYTHjE j€ IITO TOjeIMHU JIEJIOBH MHTEPHE CTPYKTYpEe MOpajy

OWUTH MMO3HATH.
2.1.2 MeToae TecTupama

2.1.2.1 Py4yHO TecTupame

PyuHo TecTupame je mpolec Halaxema aedexata yHyTap co(TBEpCKOr IMporpama,
aruIMKaIyje Wik MPOM3BOJA, Kaja ce ImporpaMep MoHamia Kao Kpajibh KOPUCHUK M PYyYHO
U3BpIlIaBa TECT cilyuyajeBe O0e3 kKopuithema ayToOMaTH30BaHMX anarta. Pe3ynraTtu u3BpluaBamba

TCCTOBA CYy 3allMCAHU U ACTAJbHO aHAJIM3UPAHU Y (I)OpMI/I TECT I/I3BCI_HTaja. TectoBu H3BPHICHU
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Ha OBaj HAUYMH MOTY y OTIIYHOCTH MOKPUTH CBE (DYHKUIMOHATHOCTH alUIMKanuje. MaHa y Tom

MPUCTYITY je IITO 3aXTeBa BEJMKE pecypce U MyHO BpeMeHa. [4]

2.1.2.2 AyTOMaTCKO TecTupame

AyTOMAaTCKO TECTHpame MPOrpaMCKe MOJPIIKE je MpoIeC y KOjeM Ce H3BpIIaBajy
MIPUTIPEMJbEHU ayTOMATCKH TECT CIEHAPHjU Kako Ou ce mpoHanum AedekTu. AyroMaTcKu U
CKPHIIT aJlaTH KOjU C€ KOPUCTE 3a OBY BPCTY TecTHpama cy Python, Squish, Jenkins, Selenium,
Rubu, TestComplete, uta. Kox ayromarckor Tectipama MOTpeOHO je T€ TECTOBE MOKPEHYTH.
Jenan on HaumHa je kopumhemem Jenkinsa. Jenkins mpeacraBiba cepBep 3a ayromMaTu3alujy,
OTBOPEHOT KOJla, Ha KOM C€ ayTOMaTCKH W3BpIIaBajy TECTOBH, KaJ jeé UCIYHEH oipeheHu
ycioB. OBaj ycoB MOKe OWTH, MpOMEHa Ha SVN win Jit peno3uTopujymy, jeJIHOM ITHEBHO,
JIPYro TECTHpAme YCIENHO 3aBPUICHO, HWTH. TeCTOBH KOju Tpeda 1a ce perneTaTHBHO
M3BPIIaBajy (PErpecuBHO TECTUPAE) MOTY Ja C€ ayTOMAaTH3Y]y Kako OW ce cMamHiIa yKyITHa
[IeHa py4HOT TecTupama. OBO je KOJI TECT CIIeHapHja KOju ce 0JTHOCE Ha (PYHKIIMOHAITHE 3aXTEBE
KOJU C€ HE MEHa]y TOJIMKO YeCTO, a 3aXTeBajy MyHO BPEMEHa M TPYJia 32 PYYHO TECTHUPAIHE.
AyTomaTH3alpja TECTOBA MOXKE Jla C€ W3BPIIM MUMHUTHpPajyhu TMpaBe aruiMkaiuje KIWjeHTa
TOKOM TeCTHpama pa3BUjeHE AaIlIMKallhjeé WM KpO3 TeCcTUpame He Trpaduukux HUBOA
arkanuje (APl QyHKmHoHAIHO TecTUpame). AyToMaTH3aldja TeCTOBa CIIpevaBa JbYJICKE

IpEIIKe Y PYYHOM M3BPIIaBamby U CMambyje TPOIIKOBE MPOIieca PErpeCHBHOT TeCTHPama.[4]
2.1.3 TvnoBM TecTupamwa

2.1.3.1 be36egHOCHO TecTupame

be3benHocHO TecTHpame Mo pazyMeBa H3BpIIaBamke He()yHKIIMOHATHUX THIIOBA TECTOBA
KaKo O ce OTKPHIIN CUr'ypHOCHH HenocTtanu.[5] OHo ce pajiu Kako OH ce CIpeyunIi Pa3iniuTi
xakepcku Hanau. OBaj TUI TeCTUpama je o0aBe3aH 3a OMII0 KOjy alIMKaIujy Koja je 10CTylHa

HUHTCPHCTY.

2.1.3.2 Tectupame neppopmMaHcu

Tectupamwe nepdopmancu o0yxBara 00aBibakbe CUMYNALMjE PAIUUUTUX onTepehema
Ha/l CHCTEMOM Kako OM c€ KOHCTaTOBAJI0 KAKO CHCTEM paJld Y CMHUCIY HEroBOI OJ3MBa U
crabunHoctu. [locToju MHOro mojaBpCTa TecTUpama MepHopMaHCH Kao IITO Cy. TecT
onrtepehema (kaga ce onrepeheme mosehaBa y HOpMaTHUM yCIOBUMA), CTPEC TECTUPambE (Kaaa
cy onrepehema H3BaH TpaHMIA HOpMale), TECTHpame TIpaHUYHMX YycioBa (Kag ce

npeonrepeheme mosehaa camo y gatom TpeHyTKy), uta. Error! Reference source not found.
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2.1.3.3 PerpecuBHO TecTupame

PerpecuBHO TecTupame mnojapasymeBa 00aBibambe PYHKIIMOHATHOT U He()YHKIIMOHATHOT
TecTUpama HajJ Beh TecTHpaHMM [eNOoBHMa MPOTpaMCKe IMOJAPINKE Kaja Cy pa3BHjeHE HOBE
(GYHKIIMOHATHOCTH WM M3BpIICHO yHampeheme pasBojHor koja.[7] Oaj mporec ce 0baBiba
Kako OM ce OCHTrypajo Ja IpOMEHa pa3BOJHOT KOJa HeMa HeXeJbeHe e(eKTe Ha crape
(GyHKIMOHATHOCTH. Y CBPXY M3BpIlaBama OBHX TECTOBA, HE MWUMLY CE HOBU, HETO CE KOPUCTE
Beh mocrojehn TecToBU. AKO C€ YeCTO MEHha Pa3BOjHU KOJ alUIMKaIlHje, 3aXTEBHO OM OWMIIO /1a
C€ M3HOBAa PYYHO M3BPINABAjJy CBU TECT CIIy4ajeBU TaKO Jla C€ TECT CIyuajeBH ayTOMAaTU3Y]y
Kako OW ce yImTelIelo Ha BPEMEHY M aHTaXOBAaHUM pecypcuMa. AyToMaTH3aluja y CBPXY
PETpPECHBHOT TECTUPAha Ce HE pajli CaMo 3a TECTOBE HajBeher nmpropuTeTa, HETO U 3a TECTOBE

4ije je py4YHO TECTUPABE U3Y3E€THO 3aXTEBHO.

2.1.3.4 CraTMUKO TecTupame

CraTH4KO TeCTUPa’kE je€ TEXHUKA Y KOJO] C€ BPILIU TECTHpPamka MPOorpaMcKe nojapuike 6e3
u3BpIaBama koja.[8] Cacroju ce u3 nBa mena:
e 1mperyies] — OOMYHO C€ KOPUCTH 32 NPOHATAKEHE M YKIamhamke I'pellaka WU
JIBOCMHUCIJIEHOCTH Y IOKyMEHTALIU]H.

® (CTaTHW4Ka aHajiu3a KoJa.

2.1.3.5 Smoke u pyHKLMOHANHO TeCTUpame

Smoke Tectupame npeacTaBiba MOYETHH MPOIEC TECTUPaba IporpamMcke moapuike. OHO

o0yxBaTa HU3 JeTHOCTAaBHUX TECTOBA KOjH 3a IIMJb UMa]y IMOTBP.Y pajia HajBAXXHUJUX (PYHKIH]A
cucrema.[9] OBaj TN TecTHpama ce paad Kako OM Ce MCIHUTANO Jia JIK je CHCTEM JIOBOJHHO
cTaOMIIaH Jia TIOJIPXKU J]aJbe TECTHPAHE TAKO JIa CE HE YJIa3u Y JAeTaJbHO TECTUPAE aKO KIbYUHE
byHKIIMje He paje.

OYHKIIMOHAIHO TeCTHPamke 00yXBaTa MPOBEPY Jia JIH j& MPOTPAMCKO PEIICHE Pa3BUjEHO
y ckimany ca ¢ynkiuoHanHoMm crerrdukanujom.Error! Reference source not found.
dopmupajy ce IeTajbHU TeCT CIIEHApUju M KOPHCTE€ Ce€ Kao OCHOBAa 3a YWTaB MPOIIEC
(GYHKIIMOHATTHOT TeCTUpama — Hajuemhe TEXHMKOM IpHe KyTHje. Pesydarar tectupama ce
JocTaB/ba y (opMM M3BEIITaja KOjU TAYHO HABOJAM Koje (YHKIMje HE paje y CKIaay ca

AIlJIMKAaTUBHHUM 3aXTCBOM.

2.1.3.6 Tectupame ynorpeb/buBocTun

TeCTI/IpaI-Be y1'IOTp66J'bI/IBOCTI/I je TCXHUKA TCCTHPAhA KOja npeacraBjba MEPHUIIO KOJIUKO

JIaKO Kpajl—bI/I KOpUCHUIN MOI'Y KOPUCTHUTHU HCKU CHUCTEM. Axo KOPHUCHUK HC MOXKC JIAaKO Oa
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KOPHUCTH aIljIMKalHjy, MOCTOjU BEJHMKa IIaHca Ja he KOPUCTUTH HEKY JIPYry KOHKYPEHTHY
aruukaiyjy. OBaj TUI TeCTUPama je 00aBe3aH Kajl je ped MPEKHHUM (EHIJ1. WeD) ¥ MOOHITHIM
arrkanujama.[11] YrnorpeGpbuBOCT mporpaMcKe MOAPIIKE Ce MOXKE MPOICHUTH Ha OCHOBY
cienehux napamerapa:

® HUBO BEIITHHE MOTPEOaH 3a y4eme, 0JHOCHO KOPHIINemhe MPOrpaMcKe Mo IPIIKe.

e BpeMe NoTpeOHO Ja ce KOPHUCHUK HAaBUKHE HA HeHY YIOTpeOy.

e Mepa noBehama MPOyKTUBHOCTH KOPUCHUKA FbEHOM YITOTPEOOM.

® TIpPOIIEHA OJHOCA KOPUCHHUKA MpeMa KOpUIThewmYy MPOTrpaMcKe MO IPIIIKE.
2.1.4 HuBouM TecTupamwa

2.1.4.1 JepguHnuHo (eHrn. Unift) Tectupamwe

OBaj Meron TecTHpama NPOTpPaMCKe IMOJPIIKE MPEICTaB/ba TECTUPAmE KOJUM Cy
WHIUBUAYATHE jJEUHHUIIC W3BOPHOT KOJa, CKYIIOBH JEIHOT WJIM BUIIE KOMITJYTEPCKUX
MPOrpaMCcKUX MOJyjia 3ajelHO ca MNpunanajyhuM KOHTPOJHHMM NOJaluMa, yrnoTtpeOHe u
oTiepaTUBHE TPOLIEAYPE, TECTHpPaHE 1a OM ce OJIPEHIIO JIa JIK Cy MOTOIHE 32 YIIOTpeOy.

NHTYUTUBHO, KOPUCHUK MOYKE CMATpPaTH JeAMHHUIIOM HajMamH 0 aljIuKaluje Koja ce
TecTupa. Y MpOIeaypaTHOM MporpaMupamy, JeIUHHUIA MOXKE OUTH YUTaB MOJIYJ, alH j& TO
Hajuenrhe jeqHa WHAMBHUAyadHa (QYHKIMja WM Tpoleaypa. ¥ 00jeKTHO OpHjEeHTHCAHOM
nporpaMupamy, jeAWHHUIA je Hajuemhe jemHa 1ena kKiaca, Majga MOXKe OWTH jeIMHCTBEHA
MeTo/1a. JEAUHUYHU TECTOBU Cy KpaTKU KOJHU (parMEHTH KOjU C€ MUIIYy TOKOM Pa3BOJHOT
nporueca arkanuje. OHoO MpencTaB/ba OCHOBY 32 TECTUPAHEe KOMIIOHEHTH.

Wneanno, cBaku TecT je HE3aBUCAH O] OCTANUX. JeIMHUYHE TECTOBE YIJIaBHOM IHINY U
M3BPILABAJy MpOTrpaMepH IporpaMcKe MOAPIIKE, KaKo OU OCUTYpaJH Ja KO/l UCITyHaBa 3aXTEBe
ErOBOT JIN3ajHA M OCTBAPUIIN KEJHEHO MOHAIIAISE.

300r TOra MITO HEKE KJlace MOTY UMaTHu pedepeHIly Ha Apyre Kiace, TeCTUpambE Kiace
4yecTo Mpenasu y Tectupame apyre. [Ipumep oBora cy kiace Koje 3aBuce o1 0a3e mojaTaka
(kako Ou ce TecThpasia Kjiaca, 4eCTO MOpa Jla HalHUIIe KOJ KOju KOMYHHIMpa ca 06a3zom
noaaraka). OBoO je rpelika, 3aTo IITO jeAMHUYHU TeCT He Ou Tpebao /1a m3na3u BaH I'paHula
CBOje KJiace, IOT0TOBO He Ou Tpebao Ja n3na3u BaH I'paHMIIA Mpoleca Kilace Koja ce TeCTHupa,
Jep MOKe YBECTH HelpUXBaTJbUBE MpobeMe ca nepdopmMaHcama caMor OKBHpa TECT jeAUHULIE.
[Ipenazak OBakBUX TpaHHIla KOJ JEAUHUYHUX TECTOBA, NpeTBapa jEAUHUYHU TECT Y
WHTETPAIlMOHN TeCT, M KaJa TaKBH TECT CIy4ajeBU 3aKaxy, MOXKE IMOCTaTH HEJacHO Koja
KOMIIOHEHTA je MPOY3pOKOBaa J1a TEeCT 3aKkaxe. 300T Tora, MporpaMepu ce KOpHCTe JTaKHUM
(enrn. mock) ofjekTHMa KOjU CHUMYIHUpajy MOHAlIalke CTBApHUX O0jeKara Ha KOHTPOJHCAH

HauuH. Ibuxopom y1'IOTp66OM, J€0 KOoaa KOjI/I CC TECTHUDPA, OCTajC HN30JI0OBaH OJ] OCTaTKa CUCTEMA.
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Ha taj Hauun ce nzberaajy rpemike Koje MOXe YHETH OCTaTak cuctemMa u oMoryhaBa aHaimza
caMo OHOT JIeJia KO/1a KOju ce TecTUpa. YHoTpeOoM JIaxkHUX o0jeKkara, CUCTEM ce (pukcupa, ceMm
OHOT JieNia Koju ce tectupa.[12]

JeqMHUYHO TecTHpame je YecTO ayroMaTH30BaHO, ajk ce Takohe Moke W pydHO
u3BpiIaBatd. Wb jeAMHUYHOT TeCTUpama je Ja ce H30yje jeIUHHIIAa M HCIUTa HhEHa
UCIpaBHOCT. 3a moTpede pPydHOT TECTHpama KOPUCTE C€ WHCTPYKTUBHU JOKYMEHTH 3a
MOCTENEeHo TecTupame. Mehyrum, ayromarusanyja je eeKTHBHHja 32 TIOCTH3AmbE TPETXO0IHO
HaBe/ICHOT IuJba, U omoryhaBa MHore mpeaHoctH. HacympoT Tome, yKOJIWMKO HHje J0OpO
WCIUIAaHUPaH, PyYHO HANPaBJbEH jeTUHIYHH TECT, MOXKE OMTH U3BPILEH KA0 HHTETPAIMOHH TECT
KOJU YKJbY4Yj€ MHOT'€ KOMIIOHEHTE MPOTpaMCKe MOAPIIKE U Ha Taj HAUMH CIIpeYaBa MOCTU3amke
BehiHe, ako He ¥ CBUX IIUJbeBa YTBP)EHUX Y JETUHUYHOM TECTHPAY.

Kox ayromMaTH30BaHOT TeCTUPama, jeIMHUIIA WITH JIE0 KOJIA TI0J] TECTOM CE W3BPIIABajy y
HEKOM pPaJHOM OKBHPY BaH HOPMAJTHOT OKpyxkewma. OIHOCHO, W3BpIIaBa C€ BaH OKPYKEHa
(mpou3Bo/a, KOHTEKCTA) 3a KOje je MPBEHCTBEHO HANpaBJbeH. TeCTHpPame Y TAKO U30JI0BAHOM
MaHeBpY OTKpHBAa HETIOTPeOHE 3aBUCHOCTH M3Mel)y KoJ1a KOjU ce TECTUPA U OCTAIUX jeTUHHIIA
WU TIoJlaTaka YHYyTap Mpou3Boja (IporpamMcke MOApIIKE Koja ce Tectupa). Tama oBe
3aBHCHOCTH MOTY OWTH eTMMUHUCaHE (n30aueHe).

Kopucrehn oBaj ayromaTn3oBaHU paJHU OKBHUD, NMpOTpaMep CTBapa KPUTEPHJyM HIIH
pe3ynTar Koju je 3a0BoJbaBajyhu yHyTap TecTa, Ja OW MPOBEPHO TAYHOCT jeauHuIle. Tokom
M3BpILABamka TECT CIIyYajeBa, paJHU OKBHUP OEJIEKH TECTOBE KOjU Cy 3aKa3aly [0 MHUTamky OWIIo
Kojer Kpurepujyma. MHOTH pagHu oKBUpHU Takohe he ayTomMaTcku 03HAUYUTH OBE HEYCIEUIHE
TECTOBE M IPUJABUTH HUX y pe3uMey. Y 3aBHUCHOCTH OJ TEXKHHE HEycliexa, OKBUP MOXeE
PUBPEMEHO 3ayCTAaBUTHU JaJbe TECTUPAIBE.

Kao mocnenuna, jeTMHUYHO TecTUpame jeé 00MYHO MOTUBATOP MPOTpaMepumMa Jia IpaBe
pa3/BojeHa U TIOBE3aHa KOJTHA Tella.

Paznuke I/ISMCI’_)y PYYHOT 1 ay’TOMaTI/ISOBaHOFjeI[I/IHI/IqHOF TECTHpamba.

Py4Hno TecTupame AyTOMATH30BaHO TeCTHPambE

(enrsi. Manual testing) (enrJ. Automated testing)

Jyrorpajuo u nocaano — [lomro Tectie | Bp3o — Ayromarusanuja u3BpiiaBa TeCTOBE
cllydajeBe M3BpILAaBajy JbYAH, TO je€ BEOMa 3HATHO OpKe O JbY/IH.

CIIOpPO U JOCAIHO.
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Benuka ynarama y jbyae — Iomro Maana yaarama y jbyae — TecroBu ce
TECTOBU MOPajy Jla c€ U3BpIIaBajy Py4HO, U3BpIIIaBajy OCPEICTBOM ajiaTa 3a
noTtpebaH je Behu Opoj Jbyau. ayromaTH3aljy, na je Mamu 0poj JbyaIu

noTpedaH 3a ayTOMaTH30BaHO TECTUPALE.

Mamse noy3aano — Pyano tectupame je Bume noy3nano — AyroMmaru3oBaHu

Mame MM0Y3/JJaHo, jep MOpa padyHaTH Ha TECTOBU Cy NMPEIHU3HUjU U MOY3IaHH]H.

JbYJICKE TPEIlKe.

Huje nporpamaduino — He moxe ce [Mporpamaduano — Jbyau mory na

W3BPIINATH MMHACAHE COPUCTUITUPAHIX nporpaMupajy (nuiy) copucTurpaHe

TECTOBA 32 MPUKYIJbakhe CKPUBEHUX TECTOBE 32 MPUKYIJbAkhE CKPUBEHUX
nHdopmanyja. uH(popmaruja.

Tabena 2.1 TTopeheme pydHOTr U ayTOMAaTH30BAHOT TECTHUPARHA

[Ipegnocru:

Behu xBanmurer xona.

Jlakiie ynTame KoJa.

Moryhe pagutn HakHagHe M3MeHE Kojaa (eHrir. refactoring) ca curypuomrhy na
Hehe mohu 1o Tpemrke Ha IPYruM JeIOBHMa KOJIa.

Jlako ce ykiama y MpoIeaype Hu3pajae MporpamMcke MOApIIKe (TUIaHUpambe
MPOjeKTa, KOHTPOJIa KBAJIUTETA KOJIA).

[ToBehaBa 1Moy31aHOCT LIEJIOT CUCTEMA.

CMmamyje KOJIMYMHY I'pellaka y Komdy.

He moxe ce npumenutn Ha GUI knace.

Tectupajy ce camo Kiace, ajqu HE M OKPYXEHE y KOM ce KoJ u3BpIaBa (0Oase
1ojlaTak, Mpea, UT/I.)

Koa Mopa O6uTH nucas 1o cTporo 006jeKTHO OpUJEHTHCAHUM NMPUHIUITIMA.

Crnopuju pa3BOjHHU LIUKITYC.

2.1.4.2 UnTerpauunoHo (eHrn. Integration) Tectupame

Wuterpanmono Tectupame je (aza y TecTupamy MporpaMcke MOIpIIKE y KOjoj ce

MOjeIMHAaYHNA MOJYJIM CUCTeMa KOMOHMHY]Y U TeCTHUpPajy Kao Tpyna U TaKo OTKPHUBAjy I'pellke.

OBO TecTHpame ce BPIIH IPEe CUCTEMCKOT, a HAaKOH jeJIMHUYHOT TecTupama.Error! Reference
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source not found. MuTerpanoHo TecTupame, Ha CBOj yiia3 MPUMa MOJYJIEe KOjU Cy MPOILIN
KpO3 JeIMHIUYHO TECTUPAILE, TPYIHIIE UX Y CKYITOBE, IPUMEIbYje TECTOBE AepruHuCaHE Y TUIaHy
MHTErPUCAHOT TECTUPAha 3a T€ CKYIIOBE U MCIOPYYYje Ka0 CBOj M3JIa3 UHTETPUCAHH CHCTEM

CIIpEMaH 3a CUCTCMCKO TECCTUPALE.

2.1.4.3 CucreMmcko (eHrn. System) rectupame

Tectupame cucrema 06e30ehyje mpoBepy QyHKIIMOHATHOCTH IEJIOKYITHOT CUCTEMa KaKo
Ou MOTBPMIIO J]a cBE (PYHKIIMOHATHOCTH PaJie Kao IITO je OYSKUBAHO U Ja KBAJIUTET CHCTEMAa
WCITyHhaBa CBE UCIOCTaBJbeHE 3axTeBe. OBa aKTHBHOCT MOJPa3yMeBa TECTHUPAHE PA3IINIATHX
acrieKkara IoHaIlaka CUCTEMA.
e CraOuiIHOCT — y TpeHYyIIMMa HEOUEKMBAHOT MoBehamwa ontepehema.
e [loy3maHoCcT — Kaja je CHCTEM Yy PEXKHMMY OIMOpaBjbarmba (€HIJI. FeCOVery) wiu
pexumy otkasa (enru. failure).
e be3bennocT — 3amtuTta cucrtemMa U nephopMaHCH — BPEMEHCKH OJ3UB CHCTEMaA
Kana je onrepeheH pa3nuuuTUM HHBouMa omnTepehema. bmio koje oa oBux
KapaKTepUCTUKa MOTY Ja c€ TeCTHpajy HCTOBPEMEHO ca  JPyruMm

KapaKTCpuCTUKaMa WM HHAVNBUAYAJIHO.

2.2 JUnit

Erich Gamma (jeman ox TBopama mu3aju matepua) u Kent Beck (kpeatop XP
MeTonosoruje) ¢y 1997 roauHe Kpewpaliu jeqHOCTaBaH, ajdd e(eKTUBaH OKBHP OTBOPEHOT
KOJa, HAMCHCH 3a TECTUPame (PYHKIIMOHAIHOCTH cucTema. Kao mTo camMo mMe Hamaxe,
KOPHCTH C€ 32 JeJMHMYHO TECTUPAame MamuX JeioBa kKoaa (oMoryhaBa ayromMaTH30BaHO
TeCTHpame METOa U Kiaca). Hamucan je 3a Java nporpaMmcks je3uk, moja HasusoM JUNIt u ko
KOjU ce TecTupa Mopa OuTh HamucaH y Java jesuky. JUNit je kopucran 3a Java mporpamepe,
jep um omoryhaBa mucame MOHOBJBUBUX TeCcTOBA.[14]

Kapakrepucruke JUnit okupa:

e Jaje HaMOMEHE 3a WACHTU(UKALIHN]Y TECT METOa.

e Jaje TBP/HE 32 TECTUPAHE OUSKUBAHUX pE3yaTaTa.

e omMmoryhaBa Opxe mucame Koja, To noBehaBa KBaUTET.

e [IpOBEpaBajy CONCTBEHE pe3ynTaTe U npyxajy op3y nosparHy uadopmaryjy. Hema

noTpede J1a ce pydyHO OKYIJba U3BEIITAj O pe3ylTaTuMa TecTa.

® TECTOBM MOTY OHWTH OpPraHM30BaHH Yy TECTHE CKYIOBE KOjU CaJpKe TECTHE

cllyyajeBe.

11
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JUnit ce ucnopydyje KOpUCHHKY Kao Jar OuOIMOTeKa, ca CBUM MOTPEOHHMM anaTHMa 3a

jemMHUYHO Tectupame. Kako Ou ce oBa OMONMOTEKa MOTjia YHNOTPEOHTH 3a TECTHpAme,

MOTPeOHO je J1a ce YBPCTUTH Yy MPOjeKaT KOju Ce TecTUpa. 3aTUM Ce MO3UBajy OaroBapajyhe

KJ1ace u3 Te OMOIMOTEKE, KAKO OM C€ BPIINJIO TECTUPAIBE.

[Mocrymak mucama JUNIt tecrosa:

1.

2
3
4.
5

Hanume ce tect 3a HeKu €0 KoAa.

[IpoBepu ce na mu KO UCITyHaBa 3aXTeB (TBPABY TECTA).

VYKONMKO HE UCITyHhaBa, MEHa € KOJI Ja UCITYHHU 3aXTEB TECTa.

[TokpeHy ce TecToBH /1a OM Ce YCTaHOBUJIO J1a TPEIIKE BUIIIE HEMA.

[IpunukoM MoOKpeTama, U3BPIIABAJy CE€ CBM TECTOBH KakKO OM c€ YCTAaHOBUJIO Ja

UCIpaBKa IpelliKe HUje IPOoy3pOKOBajia IPEHIKy Ha JpyroMm Jiesly KoAa.

OcHoOBHe KJace Koje ce kopucte y okBupy JUnit tectosa cy:

TestCase — mpejicTaBiba OjeJTMHAYHN TECT CIYYa].

TestSuite — ckym kimaca Koje ce TeCTUpajy.

TestRunner — kmaca koja 06e30ehyje (YHKIIMOHATHOCT, OJHOCHO TOKpETAamhE
TECTOBA.

TestResults — kmaca y kojy ce cMeIITajy pe3yiaraTi TecTa.

[Tpunukom mrcama TecroBa JUNIt TecToBa, KOPUCHHUK C€ CAYKHM TBpAmaMa (CHIIL. assert).

Cse TBpame ce no0aBibajy w3 kiace ASSert, Koja caapu CKyl METOJa, OJ KOjuX CBaka

Mpe/icTaBJba jeHY Ol TBpAKU. Heke o011 HajBaXKHUJUX TBP/IBU OBE Kilace Cy:

void assertEquals(boolean expected, boolean actual) — TBpau 1a a1 cy aBa o0jekTa
jenHaka.

void assertTrue(boolean condition) — TBpau aa je ctame TavHO.

void assertFalse(boolean condition) — TBpau aa je cTame HETAYHO.

void assertNotNull(Object object) — TBpau na o6jexat mocToju.

void assertNull(Object object) - TBpau 1a o6jekat He MOCTOjH.

void assertSame(objectl, object2) - TBpau na ce aBa objexra (Objectl u object2)
OJIHOCE Ha UCTH 00jeKar.

void assertNotSame(objectl, object2) - TBpau aa ce aBa o6jexra (objectl u object2)
HE OJJHOCE Ha UCTHU 00jeKar.

void assertArrayEquals(expectedArray, resultArray) — npoBepaBa fa Jiu Cy HU30BH

oOjekara jeanaku.[15]

JUnit o00e30ehyje meTone TBpAmU 3a CBE NMPUMHUTHUBHE TUIIOBE IOJATaKa, 3a O0jeKTe U

HHU30BC. HapaMeTpH CC HABOJIC TAKO Jia CC IMMPBO HABCJC OUCKHMBAHA BPCAHOCT, 4 OH/Ia CTBApHA

BPEJIHOCT, KOja ce JoOHja U3BpIIaBamkeM METOJIE KOja ce TeCTHpa M Ha Taj Ha4MH MPOBEPH Jia
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oM ce j00uja oyekuBaHa BpeaHOCT. IIpBu mapamerap MOXKe OWTH M OIIIMOHA MOPyKa Koja
MpecTaB/ba 00aBEUITCHE O A00MjEHO] TPELI TOKOM TecTupama (eHria. message). Takohe
MOJKE TIOCTOjaTH U MOCJCIbH OMIHOHU mapamerap (enri. delta) xoju oapelyje nmpenusHocT

nopehema nBejy BpenHoctu kox tunosa double u float.

2.2.1 Maven u Junit

Maven je anar Koju ce KOPUCTUTH 3a u3rpaamwy (enri. building) u pykoBame 0o kojum
Java mpojekrom. HampaBibeH je kKako OM OJIaKIIao CBAaKOJHEBHHW paj Java mporpamepa u
TeHEepaJlHO carJie/laBame Ouio kor Java npojekra. M3rpaama npojekra 3HauH:

e KOMIAaJIHpame U3BOPHOT KOJIa.
e nokperame TectoBa (JUNIt U MHTErpallMOHUX TECTOBA).
e [aKoOBame KOMIajupaHor koaa y Jar/War.

e pacriopehuBambe Ha cepBep.

2.2.2 Jenkins u JUnit

Jenkins [16] kao mTo je MPEeTXOMHO CIOMEHYTO, MpEACTaB/ba CEPBEP 3a ayTOMATH3AIIH]y,
OTBOPEHOT KOJa, Ha KOM CE€ ayTOMaTCKHU M3BpIIaBajy TECTOBH, Kaj j¢ UCIYHEH oapeheHun
ycioB. OBaj yCclioB MOKe OWTH, TIpOMEHa Ha SVN wiu it peno3uTopujymy, jeJHOM JHEBHO,
JPYro TECTUPALE YCIIEIIHO 3aBpIiieHo, uTa. CaMuM TuM, Kazaa ce ko1 Jenkins cepeepa Kopuctu
JUnit Tectupame, OHO je ayTOMaTH30BaHO jep ce M3BPIIIaBa CBAKH IyT Kaja ce TOTOI1 TPOMEHA
Ha PEIMO3UTOPHjyMYy. YKOJHUKO IMporpamep Hpociean HEKH Je0 KoJa KOjU je Pa3BHjao, Tj.
U3BPIIK [IPOMEHY Ha PEMO3UTOPHjyMy, akTHBUpahe ce 3amartak (eHri. Jenkins job) koju he
ayTOMAaTCKU TIOKPEHYTH CBE TECTOBE KOjH Cy HAIMCaHH 3a CBE IPETXOJHE IMPOMEHE Ha
perno3uTopujymy. BaxkHo je oaprkaBaTH M IOTYHAaBaTH TECTOBE 32 CBAKy HOBY IPOMEHY Koja
Ce M3BpIIM Ha PErno3uTopujymMy. Ha oBaj HauWMH ce jeqHOM HAIKMCaHH TECTOBH, CBAKHU IYT
W3BpIIIaBajy Kaja johe 10 HeKke MPOMEHE M THME CE CTAJTHO MPOBepaBa, Ja JId je HOBa MPOMEHa
UCIIpaBHA U JIa JIM je yTUIlajla Ha ocTtaTak npojekra. Komounosamem Jenkins cepsepa u JUnit
OKBHUpa, yOp3aBa ce MpOIeC Pa3BHjamba HEKE MPOrpaMCcKe MOJPIIKE jep je ayroMaTH30BaH

Ipollec HCIIUTHBAaKA, a Takohe ce 06e30ehyje u ucrpaBHOCT Mporpama.

2.3 Java (uctopmja)

JaBy cy nmpBo6uTHO, 1991. rogune, konnunupanu [lejmc I'ocnunr, Iarpux Hoton, Kpuc
Bopt, En ®penk u Majk Lllepuaan, u3 kopumparuje Sun Microsystems. Tpeb6aio je 18 mecenn
paaa aa 6u ce oo A0 npBe pagHe Bepauje. OBaj je3uk je mpBOOUTHO 1o6uo ume “Oak”, anu
je oHo 1995. ronmune mpomemweHo y Java [17]. V nepuoay o npBe peanu3zanuje “Oak ” ¢ jecenu

1992. roauHe U 3BaHUYHOT HajaBJbUBamwa jaBe y npoiehe 1995. roaune, jomr MHOTO ocoba je
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JOTIPUHEINO yoOIMyaBamy U pa3Bujamy oBOT je3uka. bun [loj, Apryp Ban Xod, [lonaran IlejH,
@penk Jenmun u Tum JIuaaxoam OwinM cy TJIaBHU CapaJHHUIM Ha yCaBpIIaBamby MPBOOUTHOT
MPOTOTHUIIA.

OcHOBHM MOTHB 3a pa3Boj Java mporpamckor je3uka, Owia je moTpeba 3a je3MKOM
HE3aBUCHHM O/ padyHapcKe miatdopme (HEYyTpaTHUM IpeMa apXUTEKTYpH ), KOji OM ce MOTao
KOPHUCTHUTH 32 TPABJBEHE MPOTPAMCKOT MPOIIHNPEHa HAMEHEHOT PA3INYUTUM €JICKTPOHCKUM
ypehajuma y nomahuncTBy. [Ipo6iiem ca jesummma C u C++ (kao u ¢ BehuHOM Apyrux je3uka),
JI&KHU y TOME ILITO ce MpH npeBohemy y OMHapHU OOJUK OHU MOpajy YCMEpUTH Ha ojapelyeHu
nportecop. Mako ce mporpam nucan Ha je3uky C++ Moske peBecTH 3a OMJIo KOju IMpoIiecop, 3a
TO je moTpeOaH MOTITYH MPEBOIUIIAI] HAMEHEH KOHKPETHOM Ipoiiecopy. Temrkoha je To mro cy
MPEBOJIUOIIM CKYIU W CHOpo ce mpaBe. OuurienHo je Omio moTpeOHO Jakiie U jeTUHHU]e
pememe. Y nokymajy aa nolhy 1o mera, [ociauH 1 ocTanyu movesnu cy 1a pajie Ha MPEHOCHBOM
JE3UKY KOjH HE 3aBUCH O I1aTGopMe U Yiju OM KOJ MOTAo Ja C€ M3BpIIaBa Ha Pa3TUIUTHM
MpoIlecCOprMa 1 y pa3ImIiTHM OKpyKemuma. OBH HaITOpH Cy KOHAYHO JJOBEJH JIo palama Java
nmporpamckor jesuka. OTnpuimke y BpeMe Kaja cy pazpaliBaHu 1eTaJbl HOBOT MPOTPAMCKOT
je3uKa, MojaBHo ce ApPYru, 0e3 CyMme 3HaYajHUJU YTHUIIA] KOJU je OJIUTPa0 KJbYUHY YIIOTY Yy
oynyhuoctu oBor jesuka. To je 6uo veb. therosom mojaBom, Java ce mpoOuia y MpBH IIaH
padyHapCKHX je3uKa, jep ¢y U 3a Veb Ouiu moTpeOHU MPEHOCUBH ITPOTPAMH.

lNomgune 1993. wianoBrMa THMa 3a pa3Boj Java mporpaMcKor je3uKa, MoCTajo je jacHo J1a
ce mpobsieM MPEHOCUBOCTH C KOJUM Cy C€ 4YeCTO CpeTalyd IMpH MporpaMupamy Kojaa 3a
KOHTpOJIEpe eJIeKTPOHCKUX ypehaja, TMmojaBjbyje M IpHU MHCamby KojJa 3a MHTEPHET (UCTH
nmpo6sieM 300r Kora je Java mpBOOMTHO CMUIIJBEHA, MOjaBUO CE€ W HAa MHTEPHETY, CaMo Y
BEeJIMKOM 00mMYy). 300r Tora je (oKyc NpuUMEHe MpEeMEIITeH ¢ KyhHe eJIeKTPOHHKE Ha
MPOrpaMUpaLE 32 HHTEPHET.

[IporpamMcku je3unu ce pasBujajy u3 JiBa pazjiora: qa Ou ce mpuiaroJuid MpoMeHaMa
OKpY)K€Ha U J1a OM MPUXBATUIIN HOBHHE y 00JIacTH MporpaMmupama. [I[poMeHna okpyxema koja
je u3aszBasia mojaBy Java mporpamMckKor je3uka, Omia je moTpeba 3a mporpaMuma Koju pajie
HE3aBUCHO 0]1 I1aTopMe, HAMEHECHUM 3a TUCTPUOYINjy IMpOM MHTepHeTa. Mehyrum, Java
oMmoryhaBa W HOB HauMH NpHUCTYyNa NHcawy nporpama. Ha mpumep, Java je mobosspinana u
yHampeauia KOHIENUjy 00jeKTHE OpHjEeHTUCAHOCTH KOjy je kKopuctuo u C++, a oHena je u
UMHTETpUCaHy MOJPIIKY 3a BUIIE HUTHU pajg U yrpaheHy Oubnmoreky koja omoryhasa
JeIHOCTaBaH MPUCTYI HHTEPHETY. AU y3€BIIM CBE y 003up, Java Huje rmocTaja Tako U3y3eTaH
je3uk 300r nojeMHUX MOTYhHOCTH KOje Mpy»Xa, HEro 3aro IITO je Kao LelrnHa Ouia caBplleH

OJIrOBOP HA 110jaBy HOBOT ¥ BeOMa AUCTPUOYHPAHOT pauyHapCKOT CBETa. 3a MporpaMupame Ha

14



Teopujcke ocHOBE

WHTEpHETY, Java mpecTaBiba oHO mTo je C mporpaMcKu je3uK, 3a CHCTEMCKO MPOTPaMHPAhE:

PCBOJIYIIMOHAPHY CHAry Koja je u3Menuia ceet.[18]

2.4 Eclipse

Exusuric [19][20] je mporpamMcko OKpy»Xerme OTBOPEHOT KO/1a, HE3aBUCHO OJ1 OTIEPATUBHOT
cucTema, ma je 0a3upaHo Ha MporpaMckoMm jesuky Java. Exmmmc ckym amata 3a pa3Boj
nporpamcke nozpike (exrin. SDK) mpencraBiba mcroBpemeHo Bojehe Java MHTErpucaHO
pa3BojHo okpyxeme (enri. IDE) u HajoospH anat 3a u3paay nmpousBoja 6asupaHor Ha Exsmric
mnatdopmu. Exnurc ckym anaTa 3a pa3Boj IporpaMcKe MOJAPIIKE MpeAcTaB/ba KOMOUHAIIN]Y
Hekosimko Exmunc npojekarta, ykibydyjyhu miatdopmy, Java passojue amate (enrit. JDT) u
pa3BOjHO OKpYXeme 3a npoinupema (eurs. PDE). Exnunc miardopMa je HanpaBbeHa Tako J1a
ucnymana cienehe 3axTeBe:

® TI0JIpKaBa M3TPajliby Pa3IHUMTHX ajlaTa 3a Pa3Boj aruiuKaImja.

e TI0JpKaBa HEOTPAHMYEH CKYIl TpOBajaepa anaTa, yKJbydyjyhn W He3aBUCHE
npou3sBohaue mporpamcke moapiike (enri. 1SVS).

e TI0Jp)KaBa ayaTe 3a MAHUITYJIALN]Y PA3IUIUTHM BpcTaMa caapikaja (amp. HTML,
Java, C, JSP, EJB, XML, utn.)

e OJIaKIlIaBa MHTETPAIM]y ajlaTa yHyTap U u3Melhy paznuuuTux TUTIOBa caapikaja u
MpoBajaepa ajarta.

e TI0JpXKaBa pa3BOjHAa OKpYKEHa 3a aluIMKalyje OasupaHe Ha W 0e3 rpaduyuko
kopucHuukor uarepdejca (eari. GUI).

® paju Ha IMIUPOKOM CIIEKTPY ONEPATHBHHX cUcTeMa, Kao 1mto je Windows, Linux,
Mac OS X, Solaris AIX u HP-UX.

I'maBHa ynora Exnunc miardopme je ma oGe30eam mpoBajaepy anara MexaHU3MeE 3a
Kopuiheme U npaBuiia koja he cinenuru, mro A0BoM 10 OSCIPEKOPHO UHTETPUCAHUX ajara.
OBuU MeXaHHM3MU Cy U3JI0KEHH ImyTeM 100po Aepunucanux APl unrepdejca, kiaca u MeToza.
[Tnardpopma Takohe mpyka KOpHCHE pa3BojHE OIOKOBE M OKBHpE KOjH OJAKIIaBajy pas3Boj

HOBHX aJiaTa.
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Eclipse Platform

S -
New Tool
S Team &y
workspace

Platform Runtime!

Cnuka 2.1 Apxutekrypa Exmunc miardopme

Ul wunaTerpamuja oMoryhaBa anatMMa Ja Y4YecTBYjy ca JpyrdM ajaThuMma, Kao Ja
MpeACTaBIba]y JeAHYy aruiMkamujy. MHTerpaiuja amata ce BPIIM Tako IITO C€ Yy TOKYy paja
oapelyjy amatum ca KojuMma aridKamdja >kend naa wuHterpupa. Huje motpebHO nma ce
KOMIIajiiupajy, CHaKyjy U DUCTpUOyHpajy CBE KOMIIOHEHTE ajiata Kao jemHa menuHa. Hmp.
Exnunc equrop uMa MeHHje ca anaTuma, nanere ca amatuma (enri. toolbar), kao u ocraie
moMoliHe ajare KOju Cy MHTErpHCcaHu ca paaHum crojiom (enri. workbench) u mene cBoje
caaprKaje Kao Jia Cy jeHa IejarnHa Hako Cy pa3IBOjeHH.

Ul wuHTerpamuja ce MOCTHXKE H3rPalbOM KOPUCHUYKOT MHTepdejca 3a ajmaT momMohy
Exmuric Ul okBupa 1 HHTErpanujoM ca pagaum ctojom. Behuna anara 3a pa3Boj armkanmuja,
Tj. BehnHa anaTa yommTe pajie Ha XdjepapXujCKu CTPYKTYPUPAHUM T0JaliMa.

3a uspany opor anarta Owhe kopumheHo Exiurc okpykeme, M 0Baj ajaT MpeacTaBiba
Exnurc npommperse (enrit. plug-in), kao MeHu ca KOMaHIOM, KOjH je HHTerprcan ca Project

explorer, Package explorer mpo3oprma, 1 ca TJIaBHUM MEHHJEM.
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3. KoHuenT pewemwa

OBo morJiaBsbe ONMUCYje KOHIIENT pellieha U aHAJIN3Y MOojeJMHAUYHUX 3a/1aTKa.

3.1 3apaTak

3anmarak oBOr paja je 6mo peanuzanuja Exnmrnc npomupema 3a ayToMaTcKo

reHepucame UNit TecToBa y jaBU 3a CEIEKTOBaHY KIIacy.

3axTeBU.

ayTOMAaTCKO T'eHEepUCamhe TECTOBA 32 JKEJheHE METO/Ie H3abpaHe KJlace Ha OCHOBY
YHETHX IapameTapa.

MOTPEOHO je Aa anaT OTKpPHje CBE METOJIC jeTHE Kilace, KaKo OM KOPUCHUK MOTA0
na OyJe CUTypaH Jia Cy TeCTOBUMA IMOKPUBEHE CBE METOJIC TECTHPAHE Kilace.
anat Tpeba Jja aHAIM3Upa YHETe TlapaMeTpe U y CIIydajy Ja je AOMUIO J0 TPEIIKe
MPUIMKOM YHOCA, EBUJICHTHPA UX Y OAroBapajyhoj Jior garorenu.

HaIKCaTH YIyTCTBO Koje he momohm KOPHCHMKY Ja JIaKIIe KOPUCTH OBO
MPOIIMPEHE KaKo OU reHepucao TECTOBE.

aJlaT pealin30BaTH Kao MpOoIHpemhe EXIIUIIC pa3BojHOT OKpYKEHA.

MPOIINPEHE PeaTn30BaTH KopHithemeM Java nporpaMcKor je3uka.
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HesanuaaH

Cnuxka 3.1 Jlujarpam pemiema.

18



Konuent pemema

3.1.1 Opabupame n aHanusa knace

Kpo3 anamm3y opaOpane kiace, Exmurnc mnpommpemy cy JoAaTe OCHOBHE
¢dbyakuonanHoctu. Jlogat je Menu ca HasuB “‘Generate JUnit test” y Exmunc. OBa ¢aza je
peanu3oBaHa Ha cieaehu HauKH.

VYKOJIMKO je CeJIeKTOBaHa NaTOTeKa Koja MpeACTaBJba KIacy, YHyTap NpeTpakuBaya
npojekara (enri. Project explorer), wiam nperpakuBaua nakera (eurs. Package explorer),
MPETXOJIHO JOJIATH MEHU ca Ha3uBoM “‘Generate JUnit test” he ce 1mMojaBUTH y TIIABHOM MEHHU]Y.
Taxolhe ykonuko ce y 0BUM IpeTpakuBaunMa akKTUBHpa UCKauyhu MEHU HaJ JaTOTEKOM Kilace
(ecHU KIIMK Ha CeJIEeKTOBaHY JaToTeKy), MeHH “‘Generate JUnit test”” he OUTH yBpCTaH y JIUCTY
nckauyher MmeHuja. AKO ceJeKTOBaHa JaToTeKa HUje Kjaca, 0Baj MEHH He Tpeba Jia ce MojaBHu.
VYHyTap noaaTor MeHHja je CMEIITeHa KoMaH1a Koja Takolhe nma Ha3uB “‘Generate JUnit test”.

VY oBoj (a3um pas3Boja, KOMaHaAa UMa JeAHOCTaBHY (PyHKIHMOHATHOCT. [IpuTHCcKOM Ha
KOMaHJy aKTHBHUpPa Ce MOJYJ 3a IITaMIamke MMEHa JIaTOTeKe ca eKCTEH3UJoM (MMe Kilace).

DYHKITMOHATHOCT KOMAaHJIe Ce MOCTENEHO Mera Kpo3 ciienehe (asze pa3Boja.

°© ® gProj g/eclipse/testing/Test java - Eclipse Platform

File Edit Source Refactor Navigate Search Project |Generate JUnit Test| Run Window Help

03~ @~ i@ CEH G #-0-Q-"Q-E-"-®GSH-O
12 Package Bxpl... |0 Project Explor. 4] Testjava
v 5 TestingProject = package org.eclipse.testing;
v B src
v [# org.edlipsetesting
1] Testjova
B\ RESyster  New > L
) Test2java |
teatFile Open Type Hierarchy L
Show In Alt<ShifteW > |
Open ] :‘(x ry
Open With >
Copy CsC  ernt() ¢
Copy Qualified Name nt;
Ty Paste Ctrl-V
K Delete Delete ?E"inglzfmestring() {
Remove from Conte t+Shift+C - :
Build Path >
Source Alt+Shift+S >
Refactor Alt+ShifteT >
- Import..
Export...
Refresh F5
References >
Declarations >
Coverage As > |
Run As >
Debug As > } B Console 2
Profile As
Validate
Restore from Local History..
|m Generate JUnit Test > ; Generate JUnit test ]
Team >
Compare With >
Replace With
@ Sonarlint >

Properties Alt=Enter

0] lipse.testing.Test.java - TestingProj

Cnuka 3.2 [lpuka3 “Generate JUnit test” MeHuja.

[Ipumep npuxaza “Generate JUnit test” MeHMja HAKOH CEJIEKTOBamba Kiace.
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S runtime-EclipseApplication - TestingProject/src/org/eclipse/testing/Test java - Eclipse Platform
File Edit Source Refactor Navigate Search Project Run

Window Help
D" RO [CEBEG-iP

d o R [E 1 gtvaQva @ v E;vé@@ qv@
wl.. [Projectbxplor.. 82 = B  [J) Testjava &2 te

BS|e

v 125 TestingProject
v i src
v [# org.eclipse.testing
> [J] Testjava
JRE System Library [JavaSE-1.8 "/
> 2 oyl ] public class Test {

package org.eclipse.testing;

o )*
* @author sladek

private int mylInt;

i © public Test() {
E this.myInt = 1;
¥

public int someInt() {
return myInt;
;

public static String someString() {
return "HelloWorld";
¥

[20 Problems @ Javadoc [E) Declaration | B Console 52 || Tasks
NewConsole

Class name: Test.java I

Cnuka 3.3 Pesynrar aktuBupamwa “‘Generate JUnit test” xoMaHJe.

HpHMep AKTUBHUPAba KOMAHAC Hall CCIICKTOBAHOM KJIaCOM.
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3.1.2 Mpunpema noaaTtaka 3a Tabeny

HaxoHn npunpeme nojaraka 3a tadeny, akTUBUpame KOMaHJE NOpe] MPHKa3a UMEHA
KJ1ace y KOH30JIU, TaKol)e HCIHIIIEe CBE METO/JIE CEJICKTOBAHE KJIace Y KOH30JIH, KOje UCITyHhaBajy
cnenehe kputepujyme:

e Meroaa Mopa umaTH Oap jeZlaH yiIa3HU mapamerap.

e Meroa ©Ma NOBpPaTHY BPEAHOCT.

[{nse oBe mpumpeMe mojaTaka je no0aBJbamke JIMCTE METOAa Haj KojuMa je Moryhe
W3BPIIUTH TECTUPAmE. YKOJIHMKO TIOCTOje METOJe KOje HE 3a/JI0BOJhaBajy OBE KPHUTEPHUjyYME,
M30CTaBJbajy C€ jep KOPUCHHUK HE MOXE YTHIIATH Ha yia3 (BPEIHOCTH yJIa3HUX IapameTapa)
u/vumu m3na3 (OYeKWBaHHM PE3YITaT) OBaKBE METOJNE, a CaMHUM THM METOJla HE MOXE Ja ce

TECTHUPA HA KCIbCHU HAYHH.

& runtime-EclipseApplication - Eclipse Platform
File Edit Source Refactor Navigate Search Project Run Window Help

o8- @-ivn| b Q2 EHF G- -0 QL -Q-E-R-i®O 5@
o 2l Problems @ Javadoc [} Declaration | B Console 52 & Tasks 4 Debug (@ Boot Dashboard

- JUnit Console

iJ

. Class name: TestClass

Method [@] = equals(java.lang.Object obj)

¥ | Method [1] = objectArrayMethod(org.ecl.TestClass[] argl)
Method [2] = booleanArrayMethod(int[] argl, int[] arg2)
Method [3] = doubleArrayMethod(double[] argl, double[] arg2)
Method [4] = longArrayMethod(long[] argl, long[] arg2)
Method [5] = floatArrayMethod(float[] argl, float[] arg2)
Method [6] = longMethod(long argl, long arg2)
Method [7] = objectMethod(org.ecl.TestClass argl)
Method [8] = floatMethod(float argl, float arg2)
Method [9] = shortArrayMethod(short[] argl, short[] arg2)

Method [10]
Method [11]
Method [12]
Method [13]
Method [14]
Method [15]
Method [16]
Method [17]
Method [18]

intArrayMethod(int[] argl, int[] arg2)
charArrayMethod(char[] argl, char[] arg2)
doubleMethod(double argl, double arg2)
byteArrayMethod(byte[] argl, byte[] arg2)
booleanMethod(int argl, int arg2)
charMethod(char argl, char arg2)
byteMethod(byte argl, byte arg2)
shortMethod(short argl, short arg2)
intMethod(int argl, int arg2)

Crnuka 3.4 Vcnuc nzabpaHe Kjiace ¥ leHUX METO1a.
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3.1.3 ®opMmupare Tabene

OBaj €0 KOHIENTA je CKOHIICHTpUcaH Ha rpaduuku aeo. Cineneha pyHKmoHATHOCT
komanze “Generate JUnit test” je nojaBa mpo3opa (eHrii. frame) HakOH HEHOT aKTHBUPAbHA.
YHyTap mpo3opa MojaBbyjy ce Tabela ca CBUM MeTojiamMa Koje Cy y MpeTxomaHo] (a3m
nobasibeHe W3 Kiace. Tabenma mma mect xoJsioHa. Ilopen mpBor pepa y KojeM Cy cMelTeHa
3aryiaBJba 3a CBaKy 0J1 KOJIOHA, TEHEPUIIIE € OHOJIMKO PEI0Ba KOJMKO MMa METO/1a Y TIPETXO0THO
(hopMHpaHO] JIUCTH.

VY nipBoj kosioHu “Method ’cMeliTeHn Cy Ha3UBU METOJIa Ca lbUXOBUM
yJIa3HUM TlapameTprmMa (MMe U THII CBaKOT IapaMeTpa).

Hpyra xoyioHa 1moj Ha3uBoM “‘Message”’ cinyu 1a oMoryhu KOpUCHUKY Aa
yHece HeKy MOopyKy Koja he ce ucnucatu y koHzonu. OBa mopyka ce UCIHCYje Y ClIydajy Ja
TBP/IEba OBOT TECTA HHjE 3a/10BOJbeHA. OBO TOJBE j€ OTITMOHO U MMa CBPXY y CIydajeBUMa Kaja
ce m3abepy TBpAmE KOJ KOjUX je Moryhe ymucatu OBY MOPYKY Kao yia3HU Iapamerap.
Hekonuko npumepa TBpA®mH KOjU UMajy MOTYRHOCT ymuca mopyke:

e assertArrayEquals(String message, byte[] expecteds, byte[] actuals)

e assertEquals(String message, long expected, long actual)

e assertFalse(String message, boolean condition)

Tpeha konona ca Ha3uBOM ‘“‘Parameters” CIyXu 3a YIUCHUBaHKHE yIa3HUX
nmapamerapa MeToja Koje ce Tectupajy. OBy KOJIOHY je 00aBe3HO MOMYHUTH 3a CBAKy METONY
KOja ce TecTHpa. YKOJIUKO Cy u3abpane Heke ojn cieaehux tBpamu: assertTrue(boolean),
assertTrue(message, boolean), assertFalse(boolean), assertFalse(message, boolean), hemuja ose
KOJIOHE 32 METOJIy KOja c€ TEeCTHpa, MOIyHhaBa KOPUCHUK TI0 )KeJbU (CaM KOPHCHUK IHUIIIE 110
M3pa3 4Mjy TavyHOCT JKEJIM Ja MPOBEPH). Y CBUM OCTaJUM ciy4ajeBUMa (n3abpaHa Ouiio Koja
Ipyra TBpAma), henmuja oBe KOJOHE CE€ Mopa IOIMYHHTH Tako Ja Oyay 3aJ0BOJbEHU
KPUTEPU]YMH:

e bpoj ynucanux mnapamerapa, Mopa OHTH jeHAK OYEKHMBAHOM OpOjy YyIIa3HHX

napamMeTapa MeToJie Koja Ce TECTHUpA.

e Tlapamerpu ce pasjBajajy cemaparopOm ; (enri. semicolon).

YKOJIMKO OBM KPUTEPU]yMHU HUCY 33JI0BOJBEHHU 32 HEKY METOJTY, TECT 3a Ty MeTo 1y Hehe
OWUTH TeHEepUCaH.

YeTBpTa KOJIOHA ca Ha3uBOM “Expected result” ciyxu 3a ynucHUBame pe3ynraTa
KOj1 KOPHCHHUK OuYeKyje Ja he pe3yaToBaTH M03MBOM METOJE KOja ce TeCTHpa, 3a
MPETXOAHO YIHCaHe yila3He napameTpe. Nenuje oBe KOJIOHE ce MOoMymkaBajy 0e3
cernaparopa ; . Renuje oBe kojoHe he OUTH 3aHeMapeHe YKOJIHUKO ce 3a

METOJTy KO0ja ce TecTupa, u3abdepy Heke o cineaehux TBpamu: assertTrue(boolean),
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assertTrue(message, boolean), assertFalse(boolean), assertFalse(message, boolean). vV
CBUM OCTaJIUM cllydajeBuMa (m3abpaHa OWiio Koja apyra TBpAma), henrja oBe KOJIOHE ce
MOpa IIOIYHUTH.

[Tera konoHa ca Ha3uBoM “Delta” je Takohe kao u Ipyra KoJioHa, ornroHa. OBa KoJoHa
ce TMONyHmhaBa YKOJMKO CE€ 3a METOJy KOoja ce TecTHupa, n3abepe HeKa O/ TBPIH KOja BPIIU
nopeheme TunoBa:

e Float

e Double

VYrora oBe KoJIOHE je 1a ce y henujy MeToie Koja c€ TECTUpPa, YHECE TIPEIIU3HOCT
nopehema, 0JHOCHO KOJIMKO j€ MaKCUMAJIHO J03BOJbEHO OJICTYName u3Mel)y 0UeKuBaHOT
pesynrara (BpeIHOCT KOjy KOpUCHHK yHece y henujy konone “Expected result”) n
CTBApHOT pe3yJTara M03uBa METOE Koja ce TecThpa (pe3yaTaTr OBe METO/Ie ca yAa3HIM
napaMmeTpuma yHeceHUM y henuju kosone “Parameters’). Ykonuko ce henuja oBe
KOJIOHE HE TIOMYyHH KaJia je 3a METOIy KOja ce TeCTHpa, n3abpaHa Heka of TBpamH ca float
i double TumoBuMa, Tect Hehe OMTH TeHeprcaH. YKOJIMKO ce u3abepe Heka apyra
TBpHba, henrja oBe KOJIOHE Ce 3aHeMapyje.

[Tocnenma, mecra koJoHa ca Ha3uBOM ‘‘Pick assertion” je HaMembeHa 32 OUpame
TUTIA TBP/IEHE, 32 CBAKy METOIy KOja ce TeCTHpa. Y OBOM MPOIIMPEHY j€ TIOPKAHO OCAMHAECT
tunoBa. CBaKH THUII je HAMEHEH 32 HEKH THUII TTIOBpaTHE BPEIHOCTH (pe3ysTaTa) METO/IE Koja ce
tectupa. Mel)y OBHX OcCaMHAeCT THIIOBAa TBPIEHM, ITOCTOje HEKOJHKO THUIIOBA KOJU CY
peann3oBaHu ca MoceOHOM HameHOM (HHCYy cTtaHmapaau). To cy:

e assertTrue(==)

assertTrue(1=)

e assertTrueEquals()
e assertFalse(==)

e assertFalse(!=)

e assertFalseEquals()

3.1.4 Opabup onuyunja
ITopen oBe Tabene, yHyTap Mpo3opa ce Haja3e TpH JyrMeTa, 0J KOJUX CBaKko uma
¢yHkumoHamHOCT. HakoH MITO KOPUCHHUK MOMYHU Tabedy oAroBapajyhum BpenHOCTHMA, OH
aKTHBHUpa jeqHYy o Tpu Moryhe ommuuje. YKoiumko ce aktuBupa ayrme “‘Ok”, mpaBHIIHO
YIIUCAHE BPCIAHOCTHU Y Ta6eJ’II/I he 6I/ITI/I CavyBaHC KakKoO 6I/I CC Ha OCHOBY BHX I'CHCpHUCAIN
TECTOBHU. YKOJIMKO heije 34 HCKY MCTOAY HHUCY MPABHUIIHO YIIMCAHC, TCHCPUILIC CC NaTOTCKa

ErrorLog. Y mera ce ynucyje ce uMe MeTojie, Ha3uBU henuja KoJ Kojux je 6Mo HempaBuiIaH
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YHOC BPETHOCTH U KpaTakK OMUC HEMPaBHIIHOCTH, KOja KOPUCHUKY J1aje JaCHH]Y CIIMKY O TPEILIIH
KOjy je HallpaBHO HPWIMKOM YHOCA. YKOJMKO HHje OWJIO TpeliKe MPHU YHOCY, OBaj JaTOTeKa
nehe Outu reHepucan. Jlyrme “Cancel” uma Bpio jemHocTaBHY (YHKIH]y. YKOJIHKO ce
aKTHBHpA, Mpo3op he Hectatn M BpenHocTH u3 Tabene Hehe Outu cauyBane. Tpehe myrme
“Help” HeMa HUKaKaB YTUIIa] HA BPEJHOCTHU KOje Cy yHeceHe y Tabermy. YKOIMKO ce aKTUBUPA,
otBopuhe ce MoMohHa JaToTeKa y KOjoj ce Hala3M YIYTCTBO (TIpaBHIIa, HA3HAKE M MPUMEPH
NoMymkaBama Tabese 3a pa3IMyuTe TUIIOBE METOJa KOje Ce TeCTHPajy), Kako OM KOPUCHHUK

MOTao JIaKIle U OprKe J1a KOPUCTH OBO MPOIIUPEHHE.

(£ Unittest - o X
Please add message, parameters, expected values and delta for listed methods you would like to generate Unit tests for
Method Message F Expected Result Delta Pick Assertion

1,equals(java.lang.Object obj) Choose..
2.0bj ecl.TestClass argl) Chaose..
. ind] arg1, int] arg2) Choose..
14.doubleArrayMethod(double[] arg1, double[] arg2) Choose...
5 arg1, byte arg2) Choose..
6.doubleMethod(double arg1, double arg2) Choose..
7.intMethod(int arg1, int arg2) Choose..
B argl, float]] arg2) Choose..
19.0bj ecl.TestClass argl) Choose..
10.longArrayMethod(long[] arg1, long[] arg2) Choose..
11, int arg!, intarg2) Choose..
2. int] arg, i arg2) Choose..
13, argl, byte[] arg2) Choose..
14, arg1, char arg2) Choose..
15. arg1, long arg?) Choose..
16.shortMethod(short argf, short arg2) Choose..
17, arg, float arg2) Choose..
18.charArrayMethod(char] arg1, char[] arg2) Choose..
19, arg1, short] arg2) Choose..

Cnuka 3.5 [Ipumep reHeprcaHor Mpo3opa 3a Kiacy ca JICBETHAeCT METOo/1a

(&) Unittest - O X

Please add message, parameters, expected values and delta for listed methods you would like to generate Unit tests for

Method Message Parameters. Expected Resuit Delta Pick Assertion
1.equals(java.lang.Object obj) (Choose..
2.0bj eclTesiClass[] argf) Choose..
3 booleanArayMethod(int(] arg, int] argZ) (Choose...

doubk arg1, double[] arg2) FAIL! new double[] {134,653, . new double] {Z347.1..]0.01 k doubleffioat], delta)

15.byteMethod(byte arg1, byte arg2) (Choosa..

g1, double argZ) (Choose...
i [int arg1, int arg?) (Choose..
8. d(ficat]] arg1, float] argZ) (Choosa..
9 objectMethod(org.ecl TesiClass arg1) Choose...
0. {long(] arg1, long[] arg?) (Choose..
[11.booleanMethodint arg, int arg?) 510 fakse assert
12 int]) arg, int] argZ) (Choose...
13.byteArray g, byte[] arg?) Choose...
14, arg], char arg2) (Choose..
1 arg1, long argZ) (Choose...

arg, short arg2) (Choose..

7. arg], float arga) (Choose..
i dichar] arg1, char[] arg?) Assert faill new char]] €', b, ', ... new char[] [€, 0, d...

1] argl, short] arg?| (Choose...

Hep | Cancel | Ok

Cnuxka 3.6 Ilpumep nonymaBama Tabese
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3.1.5 NeHepucamwe TecroBa

Hakon mTo cy BpeaHoctu u3 Tabene HpUIlpeMIbeHE 3a Jajby 00paay, BpIIH ce
bwiTpupame W ayToMaTH3alja I'eHepHcama TEeCTOBAa Ha OCHOBY THUX BpeaHocTu. [lpe
buntpupama, crBapa ce JaToTeka y Kojoj he rpyma TeHepucaHuX TeCT CiiydajeBa OUTH
cmemTena. CBaku myT Kajga ce aktuBupa ‘‘Generate JUnit test” komaHjaa, cTBapa ce€ HOBa
JaTOTeKa, 3a HOBY I'pYIly TecT ciy4dajeBa. Kaia je maroTeka CTBOpEHa, M3BpIIaBa ce MpoBepa
(¢unTpupame) na M cy cBe cauyBaHe BPEIHOCTH MCHpaBHE (1a Ju cy cBe henuje Tabene Onie
MOMyHEHE UCTPABHO). YKOJIUKO Heka henuja HUje MpaBUITHO MOIyHheHa (HIIP. METO/1a 0UEKY]e
JIBa yJa3Ha MapaMmeTpa, a KOPUCHUK YIHIIIE camo jefaH y henujy “Parameters’), Taga ce oBa
MeTo/1a o10alryje 1 3a mwy Hehe Outu reHepucad TecT. Takohe Tokom punrpupama GopMupajy
ce HOBM NOJAIM (IOHOBHO YyBaWm€ BPEJHOCTH), HA OCHOBY KOJUX CE€ BpIIM TI'€HEpHUCAHE
tectoBa. Hakon ¢gunrpupama, hopMupa ce OCHOBHH OKBHUP (TTpa3Ha Kjaca 3a TECTOBE) YHYTap

MMPETXOAHO CTBOPCHE JATOTCKE.
package org.plugin.tests.junit;
3 import static org.junit.Assert.¥*;

5 import org.junit.Test;
€ import org.ecl.¥;

public class TestClassTestle {

Cnuxka 3.7 Ilpumep npasne kiace (OKBUP) y KOJU C€ CMEITa]y TECTOBU

Haxon renepucama garoreke, GuiTpupama rnojaaraka u GpopMupama OCHOBHOT
OKBHpa, BPIIH CE TEHEPUCAHE TECTOBA (CBAKU TOjEIMHAYHO). YKOJIHMKO HE ITOCTOje
M0J1a11, HAaKOH (PWIITpUpama, Ha OCHOBY KOJUX Ce FeHepHIle TeCT (HUje OMII0 UCIIPaBHUX
nojataka y tabenu wiu je tabena Ouia npa3Ha HAKOH akTUBHpama ayrmera “Ok”),
TecToBU Hehe OMTH reHepucanu U okBup he ocratu mpasad. IlomTo je okBHUp Mpa3zaH,

HeMa HUKaKBY CBpXY, I1a he oBa atoTeka OUTH oOpHcaHa.
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package org.plugin.tests.junit;

import static org.junit.Assert.*;

import org.junit.Test;
import org

ecl.*;

TestClassTestlé {

0id intMethodTest() {
assertEquals(., new TestClass().intMethod(-{, 5));

intArrayMethodTest () {

0oid shortMethodTest() {
rtEquals (3, new TestClass().shortMethod((short)3, (short)7));

id charMethodTest() {

ssertEquals("Assert di pass.”, 'b', new TestClass().charMethod{'b', 'y')):

rtArrayEquals (new int[]{46, 0, -100, -7}, new TestClass().intArrayMethod(new int[]{23, 35, - }, mew int[1{23, -35, 0, =501));
shortArrayMetho:
ayEquals (new s }. new TestClass().shortArrayMethod(new short[]{4, 3, ©, 5}, new short[]{Z, ¢, &, 7})):

Cnuxka 3.8 [IpuMep npaBUITHO TEHEPUCAHUX TECTOBA

3.2 [MomohHa paTtoTeka ca ynyrtcrBsoM (Help)

[Tomohna naroTeka, kao mTo je Beh o0janmeHo y 4eTBPTOj (ha3u pa3Boja, MpeICTaBIba

YIYTCTBO 3a Kopuirheme oBoT npommpemna. Canpxaj momohue “Help ” naroteke:

HpaBI/ma IoIIymbaBamba Tabee 3a reaepucame TCCTOBA.

[IpaBuna monymaBama Tabeme 3a CrenujaiHe ciayJdajeBe.

Yno3zopeme.

Kon kmace Haj KOjuM je BPIICHO TECTHPAbE.

HpI/IMepI/I IonymaBamba Tabena 3a HCIIPABHO I'CHCPUCAKLC TCCTOBA.

YKOJIHUKO KOPHUCHHK I/ICHOIJ_ITYjC IMpaBHJia IOMMykaBamka Ta6ene, TecTOBM he OutTH

HCIIPABHO I'CHCPHUCAHU. HpaBI/IJIa NoITymaBakba Tabene 3a cneunjanHe cnyqajeBe CC€ 0AHOCC

Ha IIECT THIOBA TBPOMU ca moceOHoM HameHnoM (assertTrue(==), assertTrue(!=),

assertTrueEquals(), assertFalse(==), assertFalse(!=), assertFalseEquals()). Ynozopeme omrcyje

Ha K0joj je uiaTdopMu, anaty U Bep3Uju TECTUPAHO, 1ITa nojap:xkasa). Kiaca

YMjU je KOJI MPUKa3aH y OBOj IaTOTEIH, je KopHulllheHa 3a TeCTUPame MPOLINPEHa TOKOM

HEHOT pa3Boja, Kao U 3a MHUCcamke MpUMepa Caip>kaHuX y OBoM ynmyTcTBy. Ha kpajy,

IIPUMEpPH KOjU Cy AaTu, oMoryhaBajy KOpMCHHKY Jia IIITO JaKIlle KOPUCTH OBaj anart.
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4. MporpaMcko pelueme

[Tornassbe mporpaMcKko pelierwe ONucyje JeTajbe peau3aliije CBake Kiace U BbUXOBUX
MeTOJIa KOju uMajy ojapeheHe (pyHKIIMOHAIHOCTH U yJore, BaXHE 32 (YHKIIMOHHUCAEHE OBOT
npommpema. Ko oBor npormmpema je peanusosan y Exmmric OXygen pa3BojHOM OKpYXKewY, Y

Java nmporpaMcKom je3uKy.

Knace npommpema Onmuc

Krnaca koja ommucyje mMe€ W THUI YIa3HOT
napaMmerpa Meroje koja ce Tectupa. OBa
Kjaca uMma yinory y ¢dopMmupamy JHCTe
ParameterDescriptor
METO/Ia, CEJIEKTOBAaHE KJlace, ca HUXOBUM
ylla3HUM IapaMeTpuMa, Koja ce KOPUCTU 3a

TCHCPUCAKEC TECTOBA.

Knaca koja omucyje ume MeTojne, JHUCTY
BEHUX YIa3HUX [TapaMeTapa U TUII IIOBpaTHE
MethodDescriptor BPEIHOCTH  METOJE. KopHCTH ce 3a
dbopMupame JUCTE METOoJa CEJICKTOBaHE

KJIaCc€, Ha OCHOBY KOje CC TCHCPUIITY TCCTOBHU.

Krnaca 3amyxena 3a dopmupame aujaiora
(mpo3opa) ca TaberoM MeTo/a, CEJIEKTOBaHEe
Dialog KJ1ace, KOjy KOpHCHHK Tpeba aa momyHu. Ha
OCHOBY BPE/IHOCTH, KOj& KOPHCHUK NOMTYHH Yy

OBOj Ta0eNu, TeHEPUIly CE TECTOBH.
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TestFileMaker

Kitaca 3anyxeHa 3a xpeupame IaTOTEKE y
Kojoj he TeHepucaHM TECTOBH OHUTH

CMCIITCHHU.

TestWritter

Krnaca 3anyxena 3a nucame (reHepucame)

TECTOBA Yy AATOTCKY.

StructureDescriptor

OBa Kiaca ce mpBa MIpPO30BE, YKOJIHUKO CE
akTuBUpa kKomauna ‘“‘Generate JUnit test”.
3amyXeHa je 3a TJIaBHH IPOIIeC MPOIIUpeHha
(mpo3uBa ocrane MOMyNe) KOju pe3yiTyje

TCHCPUCAKLEM TCCTOBA.

Ta6ena 4.1 Kiace mporpaMcKkor peliemha U BbHXOB OTTUC

4.1 ParameterDescriptor knaca

O6jekar oBe KJ1ace UMa JIBa 1oJba:
e String paramName

e String paramType

Kopucru ce 3a npaBibemhe 00jeKTa KOjU 4yBa M€ U TUIT TapaMeTpa HEKe Kiiace, Kako Ou

ce ¢dopmupana mucra mapamerapa Heke weroae. OBa Kiaca TpeACTaBlba TMOIPIIKY

MethodDescriptor KilacH.

Mertojie ParameterDescriptor Kiiace cy:

® ParameterDescriptor(String name, String type) — KOHCTpyHIIE 00jeKaT OBE

KJ1ace ca MoJbuMa KOjU MPEICTaBJbajy UME U TUII ITapaMeTpa.

e getParamName() — MeTona 3a J00aBJbamke, MPETXOIHO IOCTAB/LEHOI HMEHA

napamerpa.

e getParamType() — MeToJa 3a J00aBJbame, IPETXOJHO ITOCTABJHEHOT THIIA

napamerpa.

e setParamName(String paramName) — 1oesbyje uMe mapamerpa.

e setParamType(String paramType)

4.2 MethodDescriptor knaca

O0jekat oBe KJjlace UMa TpH 0Jba:
e String methodName

e String methodType

— J10/1eJbyj€ THII ITapaMeTpa.

® |ist<ParameterDescriptor> paramslList
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Kopuctu ce 3a nmpaBibeme 00jeKTa KOjU 4yBa KM€ METO/I€, THII IIOBPATHE BPETHOCTH Te€

METO/Ie M JINCTYy o0jekara ParameterDescriptor Kiace, OJTHOCHO JIUCTY IapamMeTapa Te METO/Ie

ca cBOjuM ocoOuHama (MM W THII CBakor mapamerpa). OBa Kjiaca ce KOPUCTH 32 UyBambe

nH(popMaIrja O aHATU3UPAHO] KJIACH, 32 KOjy C€ TCHEPHUIILY TECTOBH.

Meroae MethodDescriptor kinace cy:

MethodDescriptor(String name, List<ParameterDescriptor> params, String
returnType) — KOHCTpyHIIIE 00jeKaT OBE KJace ca MOJpbMMAa KOjU TPEICTaBIbajy
MMe, TUIl TOBpPAaTHE BPETHOCTH W JIMCTY Tapamerapa METOJe 3a KOjy C€ OBaj
00jeKaT KOHCTPYHILIE.

getMethodName() — meTona 3a J00aBJbame, MPETXOIHO TMOCTABJHEHOT HMEHA
METOJIE.

getParamsList() — MeTonma 3a J00aBJbarbe, MPETXOJHO TOCTABJBEHE JIHCTE
rmapaMmeTapa OB€ METOJIE.

getMethodType() — MeTona 3a J00aBJbame, MPETXOJHO TOCTABJHEHOT THUIIA
MOBPATHE BPEHOCTU METOJIE.

setMethodName (String methodName) — J0JieJbyje UME METOJE Kao MoJbe 00jeKTa
Kj1ace MethodDescriptor.

setParamsList(List<ParameterDescriptor> paramsList) — mozaesbyje JHCTY
nmapamerapa (nucrta objekaTta Kiace ParameterDescriptor) Kao TOJbe OOjeKTa
Kjace MethodDescriptor.

setMethodType(String returnType) — O0JeJbyje THII TOBpPATHE BPEIHOCTH

METO/Ie Kao ToJbe 00jeKTa Kilace MethodDescriptor.

4.3 Dialog knaca

OBa kiaca ce KOpucTy 3a rpaduuky Ipuka3 Tabesne, K0jy KOPUCTHUMO 3a MPUKa3 METoa

H3a6paHe KJIaCcC, Kao U MPUKYIJbALC MOJAaTaKa HCOIIXOJHUX 3a TCHEPpUCAKC TCCTOBA.

Mertone Dialog Kiace:

Dialog(List<MethodDescriptor> methodList)
formatColums()

makeTable(DefaultTableModel tableModel)
makeTableModel()

listenFrameWindow()

listenButtonHelp()

listenButtonCancel()
listenButtonOk(List<MethodDescriptor> methodList)
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e waitForThread()

e unlockWaiter()

e addDataToTableModel(List<MethodDescriptor> methodList,
DefaultTableModel tableModel)

e formatString(MethodDescriptor listElement, int methodIndex, int

paramIterator)

4.3.1 public Dialog(List<MethodDescriptor> methodList)

Nme Dialog

Huso npucrymna public

methodList — J1MCcTa CBUX METOJIA Cca A€TaJbUMa

IMapamerpu U3 CeJIeKTOBaHEe Kilace.

Twur - List<MethodDescriptor>

OBo TmpexacTaBiba KOHCTPYKTOp  JAHjajiora.
dopmupa OKBHp ca Ha3WBOM, TaOEIOM H TPH
nyrmera (Help, Cancel, Ok). HWuumwmjanna
tabema campku mect kosona (Method,
Message, Parameters, Expected result, Delta,
Assertion type) u peaoBa, Hope MPBOT y KOjU Cy
CMCIITCHH OBH HACIIOBH, OHOJIMKO KOJHKO
CEeJIEKTOBaHA Kjlaca HMMa Meroja. Y TMpPBOj
Omnuc KOJIOHH, Cy CMEIITCHAa MMEHa CBHX METOJ]a, a
ocTaja moJba Cy Tpa3Ha, KaKo OM KOPHCHUK
MOTao Jia YHeCe JKeJbeHE BPEIHOCTH U m3abdepe
tun  mBpAme  (Assertion  type). Kpos
KOHCTPYKTOp ce aAeduHuiie oOnuk Ttadene H
MO3WBajy OcTaje MeTojae oBe kiace. Ha Taj
HauuH ce (Gopmupa Tabena, a KaCHUje U JIUCTE
BPETHOCTH M3 Tabelie Ha OCHOBY KOjux he 6utu

TCHCPUCAHU TCCTOBMU.

Table 4.1 public Dialog(List<MethodDescriptor> methodL.ist)
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4.3.2 private DefaultTableModel makeTableModel()

Nwme makeTableModel
Hugo nmpucryna private
Tun noBpaTHe BpeIHOCTH DefaultTableModel

Omuc

Metona koja hopmupa Mojaen Tabese, Koju
Ce KacHHUje KOPHUCTH 3a GOopMUpamE Tadele
yHyTap OKBHpa. MoJiell je HalucaH Tako Ja
npBa kosona (Method), we Mmoxe Outn

IIPOMEHAHA.

Table 4.2 private DefaultTableModel makeTableModel()

4.3.3 private void addDataToTableModel(List<MethodDescriptor>
methodList, DefaultTableModel tableModel)

Nwme

addDataToTableModel

HwuBo npucryna

private

[TapameTpu

methodList — J1HMCTa CBUX METOJA Ca JAcTaJbrMa

M3 CCICKTOBAHEC KJIacCe.

Twum - List<MethodDescriptor>

tableModel — wmoxen Ttabene koju he Outh

CMEIITEH y OKBHP.

Twum - DefaultTableModel

Omuc

Merto1a KOja CITy’KH 3a J0JaBamk¢ OCHOBHUX
(MHMIIMjATHUX) TIOJlaTaKa y MoJien Tadere.
OcHoBHu noanu cy: imena metona
cernekroBaHe kiace y Method konony, npazna
noJba y kosione Message, Parameters,

Expected result, Delta (rmospa xoja he kopucauk

nonymaBaT) U Ha3uB “Choose..” yHyTap

noJba KoJione Assertion type.

Table 4.3 private void addDataToTableModel(List<MethodDescriptor> methodList,
DefaultTableModel tableModel)
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4.3.4 private String formatString(MethodDescriptor listElement, int

methodIndex, int paramlIterator)

Nwme formatString
HuBo npucryna private
Tun noBpatHe BpEIHOCTH String
listElement — oO0jekaT KOjU TPEICTaBIbA

[TapameTpu

CICMCHT U3 JIMCTEC MCETOJAa CCICKTOBAHC

KJ1aCc€ Ca J€TaJbuMa.

Twum — MethodDescriptor

methodIndex — HHIEKC METOAE Yy JIUCTH.

Twum - int

paramIterator — HHICKC IIapaMeTpa METOAL

KOja ce TpeHyTHO oOpalyje.

Tum - int

Omuc

Meroaa koja dopmupa tekct (String) xoju

cacToju:
1. Uunexc meroze.
2. Hwme merone.

3. TunoBu u umeHa napamerapa.

Table 4.4 private String formatString(MethodDescriptor listElement, int methodIndex, int

paramlterator)

4.3.5 private void makeTable(DefaultTableModel tableModel)

Nwme makeTable
HuBo npucryna private
tableModel — wmojmen Tabene koju he Outh

ITapamerpu

CMCUITCH Y OKBHD.

Twumn — DefaultTableModel
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Omuc

Mertona koja Ha OCHOBY Mojena Tabene,

dbopmupa Tadey.

Table 4.5 private void makeTable(DefaultTableModel tableModel)

4.3.6 private void formatColums()

Nwme

refractorColums

Huso npucrymna

private

Ormuc

Ta0en.

Metona koja Mema IIMPUHE U AY)KHUHE
oapehenux kojoHa y Tabenu (mpuiarohasa

obmuk Tabene). Takohe wmewma QoHTOBE Yy

Table 4.6 private void formatColums()

4.3.7 private void listenFrameWindow()

Nwme

listenFrameWindow

HwuBo npucryna

private

Omuc

MeTtona koja ce aKTHBUpa Kajga ce€ Jecu

IIpOMEHa Ha OKBUPY Aujajiora. 3aTBapa Jujajor.

Table 4.7 private void listenFrameWindow()

4.3.8 private void listenButtonHelp()

Nwme

listenButtonHelp

Huso npucryna

private

Omuc

Help ayrme.
“help.html”

Mertona koja ce Mpo30Be KaJa Ce aKTUBHpaA
OtBapa mnomMohHY jgaToTeKy
y T0/Ipa3yMEBaHOM HWHTEPHET

peTpaxuBayy.

Table 4.8 private void listenButtonHelp()
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4.3.9 private void listenButtonCancel()

Nwme listenButtonCancel

HuBo npucryna private

Merozma Koja ce Mpo30Be Kaja ce aKTHBUpA
Onuc .
Cancel nyrme. 3aTBapa aujaor.

Table 4.9 private void listenButtonCancel()

4.3.10 private void listenButtonOk(List<MethodDescriptor>
methodList)

Nwme listenButtonOk

Huso npucryna private

methodList — JmmcTa CBUX METOA ca AeTaJbuMa

IMapamerpn 13 CEJIEKTOBAHE Kiace.

Twum - List<MethodDescriptor>

Merona koja ce mpo3oBe Kaaa ce akTuupa OK
nyrme. bena yrora je cieneha:
e [‘enepume ErrorLog natorexy
e Amnanmu3upa cBaku pej tadeie:
1. TlpoBepaBa ga nm Cy cBa Mojba
UCIIPABHO TIOMYH-EHA U YKOJIUKO
HUCY, OeleXu MoJbe Ha KOjeM je

Omne nouuto g0 rpemke y ErrorLog
JATOTEKy, Kao M KpaTaK OIIHC
TpelIKe.

2. ®opmupa aHCTEe OJ peaoBa y
KOjUMa Cy CB€ BPEIHOCTH
npaBwIHO yHeceHe. OBe nuUCTe
NpelIcTaB/bajy  OCHOBY  3a

TCHCPUCALC TCCTOBA.
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3. PenoBu koju MMajy HEHCIIPaBHO
MOMYkEHA ToJha ce oAfaIyjy u
3a BUX Hehe OMTH TeHepUCcaHu

TCCTOBU.

Table 4.10 private void listenButtonOk(List<MethodDescriptor> methodL.ist)

4.3.11 public static void waitForThread()

Nwme

waitForThread

Hugo npucrymna

public

Ormuc

Mertona Koja ce KOPUCTH 3a 3aKJbydaBame
nporeca, OIHOCHO 3ayCTaBJba H3BpIIABAKHE
nporpamMa 10K He Oyme oTkbydaH. OBo ce
pUMEBYje Kajla KOPUCHUK YHECE BPETHOCTH Y
tabeny W moTBpau yHoc (aktuBupameMm OK
nyrmera). Jla Om mcte Owie TOMymeHe
BpeqHOCTHMAa M3 Tabene MOTPeOHO je HEKO
BpeMe. 300T Tora ce mpUMEmYje OBa METOJa,
KOja OCUTypa Jia YIUC BPEIHOCTH Y JIHCTE YBEK

OyJe U3BpILEH Ha BpeMe.

Table 4.11 public static void waitForThread()

4.3.12 public static void unlockWaiter()

Nwme

unlockWaiter

Huso npucryna

public

Omuc

Metona koja ce yBEK NpUMEBmYje Mocie

waitForThread METOJIE.

Table 4.12 public static void unlockWaiter()
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4.4 TestFileMaker knaca

Oga kJ1aca je 3a/1y’KeHa 3a Kpenpame HOBE JaTOTeKe, Koja he y 1asbeM TOKy H3BpIIaBama

OWUTH MONyHEHA TECTOBUMA, KPEUPAaHUM Ha OCHOBY I0JIaTaKa U3 Tadere.

Mertone TestFileMaker kiiace:

TestFileMaker(String name, String path) — KOHCTpyHIIE 00jeKaT ca MmoJpuMa
KOJU TIPEJICTaBJhajy UME Ca CKCTCH3UJOM ‘java’ ¥ IMyTamy 10 JaTOTEKe.
setName(String name) — 10/€Jbyje HME JATOTEKE Ca EKCTCH3U]OM.
setPath(String path) — g01esbyje MyTamy A0 TaTOTEKE.

getName () — 100aBJba MPETXOAHO TTOCTABIHEHO UME JATOTEKE Ca €KCTEH3HJOM.
getPath() — m06aBJba MPETXOAHO MTOCTABJbEHY MyTaBY J0 NaTOTEKE.

makeFile() — Kpeupa gaToTeke y Kojy he OMTH CMEIITeHN FreHepUCaHu TECTOBH.
YKONIHMKO JaTOTeKe ca MCTUM HWMEHOM ITOCTOjH, KpeHpa ce HOBa JaTOTEKe ca

HyMepalujoM y Ha3uBY.

4.5 TestWritter knaca

Knaca koja ciyxu reHepucamy TECTOBa YHYTap JaTOTEKe, Ha OCHOBY IOJaTaKa W3

Taberne 0JTHOCHO Ha OCHOBY JIMCTA, O(POPMIBEHHX HA OCHOBY TaOele.

Metone TestFileMaker Kiace:

getListForTesting(List<List<Object>> valuelist, List<MethodDescriptor>
methodList, int size)

TestWritter(File testFile, String pkgName, String selectedClassName, int
index, List<MethodDescriptor> methodList, List<List<Object>> valuelist)
writePackage()

writeImports()

writeClass()

pickAssert()

generateTest()

testAssertEqual()

testAssertEqualDelta()

testAssertEqualMessage()

testAssertEqualDeltaMessage()

testAssertArrayEqualDelta()

testAssertArrayEqualMessage()

testAssertArrayEqualDeltaMessage()

testAssertTrue()

testAssertTrueMessage()

testAssertTrueEqual()
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e testAssertTrueNotEqual()
e testAssertTrueString()

e testAssertFalse()

e testAssertFalseMessage()
e testAssertFalseEqual()

e testAssertFalseNotEqual()

e testAssertFalseString()

4.5.1 private void getListForTesting(List<List<Object>> valuelList,
List<MethodDescriptor> methodList, int size)

Nwme getListForTesting

Huso mpuctyna private

valueList — nucTa BpenHoCTH M3 Tabere.

Tum - List<List<Object>>

[Mapametpn methodList — nucTa cBUX MeTona ca JIeTajbuMa

M3 CCICKTOBAHEC KJIacCe.

Tum - List<MethodDescriptor>

Merona 3amyxeHa 3a QuITpHpame JHCTE
BpenHoctn u3 Tabene. [IpoBepaBa ma im cy
BPEIHOCTH WCIIPaBHE W Ha OCHOBY HUX
Onuc dopmupa HOBe JucTe (0a0alryje TeCT cilyyajeBe
3a METO/E 4Hje BpPEAHOCTH HHCY HMale
UCIIPaBHE BPEIHOCTH Yy Tabenu), Ha OCHOBY

KOjuX he ce reHepucaTH TECTOBH.

TaGena 4.2 private void getListForTesting(List<List<Object>> valueL.ist,

List<MethodDescriptor> methodL.ist, int size)

4.5.2 private void writeTestPackage()

VYrucyje ume naketa ( “package org.plugin.tests.junit”’) y reHepucaHy TECT JaTOTEKY.
OBo je moTpeOHO Kako OM reHepricaHa TECT JaToTeka (TecT Kiaca) Ouia CMelTeHa y MakeT

HaMCHCH 3a TCCT AATOTCKE.
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4.5.3 private void writeTestImports()

VYnucyje nakere notpedbHe 3a ¢pynkimonncame JUNit okBupa, kKako OU reHeprucaHu
TECTOBU MOTJIM UCIIPABHO Ja pyHKIHOHUITY. OBU MAKEeTH Ce YIUCY]Y Y TECT AATOTEKY U3HA
nekmapanyje kinace. [laketu koje ykJbydyje oBa METO/a Cy:

e static org.junit.Assert
e org.junit. Test
® [IaKeT caMe KJIace KOje ce TeCTUpa Kako OU HeHe MeTo/ie Oujie BUIJbUBE Y
TECTY.
Ucnpen cBakor nakera Koju ce ymucyje, Takohe ce ynucyje u peu “import” Koja

MMpeaACTaB/ba KOMAaHAY 3a YKJbYUHUBAKLC HCKOT ITAKETa Y KJIacCy.

4.5.4 private void writeTestClass()
dopmupa Kiacy y nratoTeiu, ynucyjyhu mweH HuBo npuctyna ( “public”), nexnapaiujy
kiace (“class”), ume kimace (0Ba TeCT Kjaca J00Mja ©IMe Ha OCHOBY HMEHA CEJIEKTOBAHE
kiace). IMeny kimace ce Takohe mpuapyxkyje Tekct “Test” kao u Opoj KOJu IIpeIcTaBba Koja
je 0BO TecT Kjaca no pexay (y ciydajy 1a uMma BUIIe TecT Kiaca). Ha kpajy ce nonmaje cumo6out
oTBapama BUTHUACTE 3arpaje. [Ipumep pesynrara mo3usa oBe Metose: “public class

TestClassTest0 {““. V oBom npumepy TekcT “ClassTest” nmpeacraBiba HMe CEJIEKTOBaHE Kiiace.

4.5.5 private void pickAssert()
Ha ocHOBy TBpim€ KOjy je KOPUCHUK M3a0pao y Tabenu 3a METOAY KOja Ce TECTHPA,
Oupa ce ciaydaj Koju oJroBapa Toj TBpamu. CBaku ciy4aj MO3MBA jeIHY OJ1 METO/a 3a

reHepucame TecTa, ca ToM TBpamoM. [locToju ocamHaecT ciryuajeBa.

4.5.6 MeTope koje ce no3uBajy 3a reHepucare TBpAHM Y 3aBUCHOCTU O

nsabpaHor cnyuyaja

Cnyuaj MeTtona koja ce mo3uBa
assertEqual testAssertEqual()
assertEqualDelta testAssertEqualDelta()
assertEqualMessage testAssertEqualMessage()
assertEqualDeltaMessage testAssertEqualDeltaMessage()
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assertArrayEqual testAssertArrayEquals()
assertArrayEqualDelta testAssertArrayEqualDelta()
assertArrayEqualMessage testAssertArrayEqualMessage()
assertArrayEqualDeltaMessage testAssertArrayEqualDeltaMessage()
assertTrue testAssertTrue()
assertTrueMessage testAssertTrueMessage()
assertTrueEqualSign testAssertTrueEqual()
assertTrueNotEqual testAssertTrueNotEqual()
assertTrueEquals testAssertTrueString()
assertFalse testAssertFalse()
assertFalseMessage testAssertFalseMessage()
assertFalseEqualSign testAssertFalseEqual()
assertFalseNotEqual testAssertFalseNotEqual()
assertFalseEquals testAssertFalseString()

TabGena 4.3 Metoe Koje ce M03uBajy 3a TeHEPUCAmHE TBPABH Y 3aBUCHOCTH O] H3a0paHoT

ciy4aja

4.5.6.1 private void testAssertEqual()

I'enepumie TBpamy ‘“‘assertEquals(expected, actual)”. 3a Bpemnoct ‘“expected” ce
ymucyje BpeaHocT u3 Tabene, u3 henuje xoja npunana “Expected result” xononu. Takolhe ce 3a
“actual ” ymmcyje mo3uB MeTO/AE KOja ce€ TECTHpa, ca IapaMeTpuma u3 Tabene, u3 henuje

“Parameters”. TUTNIOBH Koje TMOJApkaBa oBa TBpAma cy: boolean, byte, char, short, int, long,
object u string.
4.5.6.2 private void testAssertEqualDelta()

I'enepuie TBpamy "assertEquals(expected, actual, delta)". 3a Bpeanoct “expected” ce
yIucyje BpeJHoCT u3 Tabene, u3 henuje koja npunaga “Expected result” xononu. Takole ce 3a

“actual ” ymucyje mo3uB MeToJie Koja ce TeCTUpa, ca mapameTpuma u3 tabene, u3 hemuje koja
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npumnana KonoHu ‘‘Parameters”.3a “delta” ce ynucyje BpemHoct u3 henuje koja mpumaza

kosioHu “Delta”. Tunosu Koje moapxasa oBa TBpAma cy: double, float.

4.5.6.3 private void testAssertEqualMessage()

I'enepumie TBpamy “assertEquals(message, expected, actual) ”. 3a BpenHoct “expected”
ce ynucyje BpeaHocT u3 Tabie, u3 henmje koja npunana “Expected result” kononu. Takohe ce
3a “actual” ymmcyje mo3uB MeTOje KOja ce TecTUpa, ca mapamerpuma u3 tabene, u3 henuje
“Parameters”.3a “message” ce ymnmcyje BpeaHOCT W3 henrje Kkoja TpHIaga KOJIOHHU
“Message”. TunoBu Koje Mmoip>KaBa oBa TBp/rba cy: boolean, byte, char, short, int, long, object

u string.

4.5.6.4 private void testAssertEqualDeltaMessage()

I'enepumie TBpABY ""assertEquals(message, expected, actual, delta)”. Ymecro “message”
ce ymucyje BpenHocT u3 henmje koja mpunaga kojioHu ‘“‘Message”. 3a‘“‘expected” ce ymucyje
BpeIHOCT U3 Tabene, u3 henuje koja npunana “Expected result” kononu. Takolhe ce 3a “actual ”
YIHUCYje MO3UB METOJIE KOja ce TECTUpa, ca rmapamerpuma u3 tabdese, u3 hemuje Koja mpurmaaa
KosloHu ‘“‘Parameters”.3a ‘“delta” ce ymucyje BpeaHoct u3 hemuje koja mpumaaa KOJOHH

“Delta”. TUMoBH Koje mMoapkaBa oBa TBpAma cy: double, float.

4.5.6.5 private void testAssertArrayEquals()

I'enepumie TBpAmy “assertArrayEquals(expected, actual) ”. 3a Bpeanoct “expected” ce
yIHCYje BpeIHOCT U3 Tabene, u3 henuje koja mpunana “Expected result” kononu. Takolhe ce 3a
“actual” ymmcyje mo3uB MeTOJE KOja Ce TeCTHpa, ca mapaMmeTpuMma u3 Tabene, u3 hemwmje

“Parameters”’. Hu30Bu THITOBa KOje MOJAp:KaBa OBa TBpma cy. boolean [], byte [], char [],
short [], int [], long [], object [] u string [].

4.5.6.6 private void testAssertArrayEqualDelta()

I'enepume T1Bpamy “assertArrayEquals(expected, actual, delta)”. 3a Bpeanoct
“expected” ce ymucyje BpenHocT u3 Tabene, u3 henuje koja mpumnaga “Expected result”
konoHu. Takolhje ce 3a “actual” ynmcyje mo3uB MeTojie Koja ce TeCTUpa, ca mapameTpruMa u3
Tabese, u3 henuje koja mpumnana KonoHu “‘Parameters”3a “delta” ce ymucyje BpemHOCT U3

henuje koja npunazna kononu “Delta”. TunoBu koje moapkasa oBa TBpma cy: double [], float

[l

4.5.6.7 private void testAssertArrayEqualMessage()

I'enepume TBpamy “assertArrayEquals(message, expected, actual)”. 3a BpemHOCT

“expected” ce ynucyje BpeTHOCT U3 Tabme, u3 henuje xoja npunana “Expected result” KOIOHH.
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Taxohe ce 3a “actual ” ynucyje mo3uB MeTojie Koja ce TeCTHpa, ca mapaMeTrpuma u3 tabene, u3
hemuje “Parameters”.3a “message” ce ymnmcyje BpeqHOCT U3 henwje Koja mpuriaga KOJOHU

“Message”. TumoBu Koje mojapkaBa oBa TBpAma cy: boolean [], byte [], char [], short [], int
[1. long [1, object [] u string [].

4.5.6.8 private void testAssertArrayEqualDeltaMessage()

I'enepumie TBpABY "'assertEquals(message, expected, actual, delta)”. Ymecro “message”
ce ymucyje BpeaHocT u3 henmje koja mpumana kojoHu “Message”. 3a“expected” ce ymnucyje
BpeIHOCT U3 Tabene, u3 henuje koja npunana “Expected result” kononu. Takolhe ce 3a “actual ”
YIHUCYje MO3UB METOJIE KOja Ce TECTUpa, ca rnapamerpuma u3 tabdese, u3 hemuje koja mpumnaaa
KosloHu “‘Parameters”.3a “delta” ce ymnucyje BpeaHoct u3 hemuje koja mpumaaa KOJOHHU

“Delta”. TunoBu Koje moapxasa oBa TBpama cy: double [], float [].

4.5.6.9 private void testAssertTrue()

Ienepumie TBpamy “assertTrue(expression)”. Ymecro “expression” ce ymucyje

BpPEAHOCT yielleHa y Tabeny, y henujy xoja npunajia kojaonu “Parameters”.

4.5.6.10 private void testAssertTrueMessage()

I'enepumie TBpamy “"assertTrue(message, expression)”. YMecto “message” ce ymmcyje
BpenHoCT u3 henuje koja mpunaaa koyoHu “Message”. Takohe 3a “expression” ce ynucyje

BpPEIHOCT yJeIIeHa y Tabeny, y henujy koja nmpunajaa Koyionu “Parameters”.

4.5.6.11 private void testAssertTrueEqual()

I'enepumie TBpamy ""assertTrue(actual == expected)”. Opa TBpama je cnenuduyna, jep
cy ymetHyTa aBa cumbona (==) usmely “actual” u “expected "Bpemnoctu. 3a “expected” ce
ymucyje BpeaHocT u3 tabene, u3 henuje koja npunana “Expected result” xononu. Takolhe ce 3a
“actual ” ymucyje mo3uB MeTojie Koja Ce TeCTUpa, ca mapameTpumMa u3 tabene, u3 hemuje koja

npumnajaa KojaoHu “‘Parameters”.

4.5.6.12 private void testAssertTrueNotEqual()

I'enepurie TBpAmY "assertTrue(actual = expected)”. OBa TBpama je crieunduyna, jep
cy ymeTHyTa nBa cumboina (1=) usmely “actual” u “expected "BpemHoctu. 3a “expected” ce
ynucyje BpeJHocT u3 Tabene, u3 henuje koja npunaga “Expected result” xononu. Takole ce 3a
“actual ” ymucyje mo3uB MeToJie Koja ce TecTupa, ca nmapamerpumMa u3 tabene, u3 hemmje koja

npunana Kojouu ‘‘Parameters”.
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4.5.6.13 private void testAssertTrueString()

I'enepumie tBpamy "assertTrue(actual.equals(expected))”. OBa TBpama je crieruduuHa,
jep je yMeTHyT 1mo3uB metojie equals usmely “actual” u “expected "Bpennoctu. 3a “expected”
ce ymmcyje BpeaHocT u3 taberne, u3 henuje koja npurnana “Expected result” xononu. Takohe
ce 3a “actual” ymucyje mo3uB MeTO/Ie KOja Ce TeCTHpa, ca mapaMmeTpuma u3 Taberne, u3 henuje

Koja mpumaga Kojouu ‘‘Parameters”.

4.5.6.14 private void testAssertFalse()

I'enepumie TBpAmY ‘“‘assertFalse(expression)”. Ymecro “expression” ce ymucyje

BpPEIHOCT yHeIlIeHa y Tabeny, y henujy koja npumnana kojoHu “Parameters”.

4.5.6.15 private void testAssertFalseMessage()

I'enepure TBpARKY "assertFalse(message, expression)”. YMecto “message” ce ymnucyje
BpenHoCT u3 henuje koja mpunaaa koyonu “‘Message”. Takohe 3a “expression” ce ynucyje

BpPEIHOCT yHEIllIeHa y Tabeny, y hennjy koja mpumana kojoHu “Parameters”.

4.5.6.16 private void testAssertTrueEqual()

I'enepurmie TBpamY "assertFalse(actual == expected)”. OBa TBpamba je creruduyHa, jep
Cy yMeTHyTa aBa cumbouna (==) m3mely “actual” u “expected "Bpemanoctu. 3a“expected” ce
ynucyje BpemHocT u3 tabene, u3 henuje koja npunana “Expected result” xononu. Takohe ce 3a
“actual ” ynucyje mo3uB METoIe KOja Ce TeCTHpa, ca mapaMeTpuMa u3 tabene, u3 henuje koja

npumnajaa KojaoHu “‘Parameters”.

4.5.6.17 private void testAssertTrueNotEqual()

I'enepuie TBpabY "assertFalse(actual != expected)”. OBa tBpama je cnennduyHa, jep
cy ymetHyta nBa cumbona (1=) usmely “actual” u “expected "Bpennoctu. 3a “expected” ce
ymucyje BpeIHocT u3 tadene, u3 henuje koja npunana “‘Expected result” xononu. Takohe ce
3a “actual” ymucyje mo3uB MeTo e Koja ce TeCTHUpa, ca mapaMeTpuma u3 tadese, u3 hemuje

KOja MpuIaja KojaoHu “‘Parameters”.

4.5.6.18 private void testAssertTrueString()

I'enepuiie TBpamY "assertTrue(actual.equals(expected))”. OBa TBpama je ciennduyHa,
jep je ymeTHyT mo3uB MeToe equals usmely “actual” u “expected ’BpemHOCTH.
3a“expected” ce ynucyje BpenHOCT u3 Tabene, u3 henuje koja npumnana “Expected result”
kosionu. Takohe ce 3a “actual ” ynucyje mo3uB MeTojie Koja ce TeCTHUpa, ca ImapamMeTpuMa 13

taberne, U3 henuje koja nmpumnaaa KonoHu “‘Parameters”.
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4.5.7 private void generateTest()

I'enepumie Tect y TecT AATOTEKY, OJHOCHO YIHUCYje TECT METOAY y OJIOK TecT Kiace
(yHyTap Tect matoteke), riae he OMTH CMEIITeHA TBPAbA KOjy je KOPHUCHUK N3a0pao 3a METOIY
KOja ce TecTHpa U3 celekToBaHe kiace. [IpBo renepume (ynume) Hotauujy “@7Test” yHyTap
Omoxka TecT kiace. HakoH Tora, ucnoj HoTamnuje, ynucyje ce Tekct “public void”. CBaka TecT
MeTona je nesbeHa (public) m Hema moBpatHy Bpeanoct (Void). TTopen oBora ymucyje ume
METO/Ie KOja ce TECTHpa, aJld Ce jOII Ha UMe Jojaje TekeT “Test”. 3aTUM OTBOpPEHA, 3aTBOPCHA
3arpaja u oTBopeHa Butudacta 3arpaga (“() {”). Hakon tora ce mo3oBe mpeTXoHO OMHCaHa
MmeToa PiCkASSert koja je 3aayxeHa 3a Oupame TBpAbE Koja he ce ymucatu y HOBH pefl OBE
tect Mmerone. Ha kpajy ce momaje 3aTBopeHa BuTH4YacTa 3arpaaa (“}”) y HOBH pen TeCT

JTaTOTEeKe, Kako OW ce 3aTBOpuIIa (03HAUMO Kpaj) OBE TECT METO/IE.

4.6 StructureDescriptor knaca

Mertoze StructureDescriptor Klase:
e execute(ExecutionEvent event)
e findFile(File dir, String name)
e parsePackage(String javaFileInfo, String classNameWithExtension, String
className, String filePath)
e loadClass(Class<?> clazz, String className)
e getMethods(Class<?> clazz)
e refreshContent(IResource resource)
e listOfMethods(Collection<Method> foundMethods)
e listOfParameters(Parameter[] parameters)
e findConsole(String consoleName)

e printToConsole(String className)

4.6.1 private File findFile(File dir, String name)

Nwme findFile
HuBo npucryna private
Tun noBpaTHe BpegHOCTH File
dir — JMPEeKTOpUjyM Y KOjeM ce€ BpIIH
nperpara.
[Tapamerpu Tum —File
name — UM€ JJATOTEKE KOJH C€ TPAXKH.
Tum - String
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Omuc

Meroza Koja peKyp3MBHO BPILY MpPETpary y
nupekropujymy (dir). Bpmu mperpary ca
IJbEM Jia TpoHal)e JaToTeKy ca UMEHOM
name. YkoJHMKO je JaToTeka mpoHaleHa,
peKyp3Hja ce IMpeKuia ¥ MOBPaTHA BPEITHOCT
je Ta maroteka. Y CyNpPOTHOM, IOBpaTHA

Bpeanoct je null.

Ta6ena 4.4 private File findFile(File dir, String name)

4.6.2 private void parsePackage(String javaFileInfo, String

classNameWithExtension, String className, String filePath)

Nwme

parsePackage

HuBo nmpucryna

private

[TapameTpu

javaFileInfo — mapameTap KOjU CaJp>Ku: UMe
CEeJIEKTOBaHE JaTOTEeKe, IakeT y KOjeM ce
JaToTeKa Haja3h, HMe Kiace U MeToJe
cajip)KaHe y TOj KJIacH.

Twum - String

classNameWithExtension — HM€ CEJIEKTOBaHE
JIATOTEKE ca eKCTEeH3UjoM (uMe Kiace + “.java”).

Twum - String

className — HMM€ KJIace.

Tum - String

filePath —myTama 4O CEIEKTOBAHE NATOTEKE.

Tum - String

Omuc

Merona napcupa mapaMmerap javaFileInfo u
dopmupa UMe Makera y KojeM ce CeJeKTOBaHa
Ki1aca Hanasu. Takohe Qopmupa myramy A0
TUPEKTOpUjyMa, y KOjeM ce Kjaca Hala3u
(mytama 0e3 makeTa u Kiiace), Kao U MyTamy JI0

MECTa rac he Tect JaTOTCKC outu TCHCPUCAHC.

Ta6ena 4.5 private void parsePackage(String javaFilelnfo, String classNameWithExtension,

String className, String filePath)
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4.6.3 private Class<?> loadClass(Class<?> clazz, String className)

Nwme loadClass
Hugo nmpucryna private
Tun noBpaTHe BpeIHOCTH Class<?>
clazz — xmaca y kojy he Outm yuurana

CCJICKTOBAaHa Kjaca.

[Tapamerpu Tum — Class<?>

className — HMMe€ KJIace.

Tumn - String

Mertoza koja yuuTaBa CElIeKTOBaHY KJIacy y
Onuc JVM kako 61 ce MOTJIO MPUCTYIUTH HEHUM

MeToaama y najbuM (azama.

Ta6ena 4.6 private Class<?> loadClass(Class<?> clazz, String className)

4.6.4 public static Collection<Method> getMethods(Class<?> clazz)

Hme getMethods
Huso npucrymna private
Tun noBpaTHe BPEIHOCTH Class<?>

clazz — KJIaca 4Hje ce METOJIe ce J00aBbajy.

[TapameTpu
Tum - Class<?>

Meroza Koja CMeLITa METOJIE CEICKTOBaHE
Krace y mucrty. CBaka Merona Koja ce
CMeENITa y JJUCTY, MOpa HCITyHhaBaTH ciieaehe
yCIIOBE:!

Omne ®  WMa MOBPaTHY BPEIHOCT.

e uma Oap jeiaH yna3HM IapameTap.

¢ [Ipullajia IaKeTy OBEC KJIace

Tabena 4.7 public static Collection<Method> getMethods(Class<?> clazz)
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4.6.5 private List<MethodDescriptor>
listOfMethods(Collection<Method> foundMethods)

Nme listOfMethods
HuBo npucryna private
Tun noBpaTHe BpeIHOCTH List<MethodDescriptor>
foundMethods — mucTa MeToma Koje Cy
apamerpu npoHalheHe y Kiacu.

Twumn — Collection<Method>

Mertona xoja popmMupa HOBY JHUCTY y KOJy ce
Omuc cMeniTajy 00jeKTu Kiace MethodDescriptor

(ocobuHe MeTo/1a CeJIeKTOBaHe Kiiace).

Ta6ena 4.8 private List<MethodDescriptor> listOfMethods(Collection<Method>
foundMethods)

4.6.6 private List<ParameterDescriptor> listOfParameters(Parameter|]

parameters)
Nwme listOfParameters
Hugo npucrymna private
Tun noBpaTHe BPEIHOCTH List<ParameterDescriptor>
parameters — HU3 IapaMeTapa jeIHe METO/IC.
[TapameTpu

Tum - Parameter.
Metona koja Qopmupa JHCTYy Yy KOjy ce
CMEITajy 00jexTu KJiace
ParameterDescriptor (JucTa oOjekara ca

Onuc .
ocoOnHaMa mapamerapa jeane meroae). Opa
JMCTa CIOY)XU HPETXOJHO ONKCAHO] METOJIU
listOfMethods.

Ta6ena 4.9 private List<ParameterDescriptor> listOfParameters(Parameter[] parameters)
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4.6.7 private MessageConsole findConsole(String consoleName)

Nwme findConsole
HuBo npucryna private
Tun noBpaTHe BpeIHOCTH MessageConsole

consoleName — UM€ KOH30JI€C.

[Tapamerpu
Tun - String
Mertona koja CIy)XH 3a IPOHATAKEHE
KOH30JIE Ca HMEHOM Koje Mpocieau
Onuc napamerap consoleName. YKOJMKO KOH30JI1a

HE TIOCTOjU, HANpaBM C€ HOBAa ca TUM

HNMCHOM.

Ta6ena 4.10 private MessageConsole findConsole(String consoleName)

4.6.8 private void printToConsole(String className)

Nwme printToConsole
Hugo npucryna private
className — MIMe cellekToBaHE Kiace.
[TapameTpu )
Tum — String
MeTtoma koja mTamMma = HMMEHa ~— METoJa
Omuc CEJICKTOBAHE KJIace, Kao M TUIT M UMEHA yJIa3HHUX

InapamMeTapa TuxX ME€TO1a.

Tabena 4.11 private void printToConsole(String className)

4.6.9 public Object execute(ExecutionEvent event)

OBa MeToJIa pearyje HakoH IITO ce akTuBupa ‘‘Generate JUnit test” xomanaa. Hakon

IITO Ce M3BPLIM OBA METO/1a, IPOLIUpPEHE Mpohe Kpo3 cBe (haze mpoleca reHeprcama TeCToBa

U pe3yATyje TaTOTEKOM ca M'eHepUCaHUM TeCTOBHMMA 3a CeJIEKTOBaHy kiacy. Morio 6u ce pehu

Jla OBa METOJa MpejcTaBJba IVIABHU JIEO MPOLIMPEHA jep ce y HEeMYy M03UBajy CBH OCTAJH
moaynu. Kog Merone uma cinenehu Tok:

1. Jlo6aBibajy ce nHpopMmaliyje o CeIeKTOBaHOj KIacH, OJTHOCHO CEJIEKTOBAHO] TaTOTEIH

(myTama 10 1aTOTEKE, UME KJIace...).
2. Ha ocHOBY MMeHa celeKTOBaHEe aTOTeKe, M3BPIIM C€ MpeTpara MO3MBOM METOJIe

findFile(File dir, String name), y HUJbY IpOHAJAaCKa KJIace€ ca TUM UMEHOM.

47



IIporpamcko pememe

10.

Hakon Tora ce u3BpIiaBa J1ojiaTHa ipoBepa Jia i OBa KJiaca MOCTOjH YHYTap MakeTa y
KOjeM Ce Halla3u CeJIeKTOBaHa JjaToreka. I[IpoBepa ce BpIIM TMO3MBOM METOJE
parsePackage(javaFileInfo, classNameWithExtension, className, filePath).
YkonuKo je makeT mpoHaljeH, M3BPIIU CE TPUIIPEMa IyTamke J0 Kiace CEICKTOBaHE
JTaTOTEKE.
Ha ocHoBy mpunpemsbeHe myrame, MO3MBOM loadClass(Class<?> clazz, String
className) MeTOZE U3BPILIU Ce yunTaBame kiace y JVM.
[To3uBoMm meTo/e getMethods(Class<?> clazz) u3BpHIM c€ (HOPMHUPAHE KOJIEKIIH)E
METO/Ia yIYUTaHe KJlace, Koje UCIymhaBajy cienehe ycmose:

e llma Gapem jenan yna3Hu mapameTap.

e lma noBpaTHy BpEIHOCT.
3aTuM ce I03MBOM MeToje listOfMethods(Collection<Method> foundMethods) o
npeTxoaHo GopMHpaHe KOJEKIHje MeTo1a, (hopMHpa HOBA JIMCTA METOJIA U 3a CBaKy
METO/Ty M3 OBE JIUCTE, TO3UBOM listOfParameters(Parameter[] parameters) dopmupa
JIMCTa TlapameTapa T€ METOJIE.
On oBUX JHCTU Ce MO3UBOM KOHCTpYyKTOpa Dialog Kiace, reHepuiine Tabena Kojy
KOPHCHHUK Tpeba Ja MOIyHH.
Kpeupa ce maupektopujym ako 10 caja HHje IIOCTOjao, y OKBHPY MpOjeKTa KOjeM
npumnana u3abpana kiaca. Jlupexktopujym ce cmemra y maker org.plugin.tests mon
uMeHOM junit. OBaj TUPEKTOPHjyM MPEICTaB/ba MECTO IJie C€ MCHEPUIIly JaTOTEKe ca
TECTOBHMA.
Hakon Tora, mo3uBoM KOHCTpYKTOpa TestFileMaker Kiiace, T€HEpHILE CE TaTOTEKA y
KOjy he OMTH CMEIITeHH TECT CIy4ajeBH.
Kana je maroreka reHepucana, NMo30Be C€ KOHCTPYKTOpP TestWritter kiace, KOju je

3aAYKCH 3a 'CHEPHUCAKHLC TECTOBA YHYTAP JATOTCKE, HA OCHOBY BPEAHOCTHU U3 Tabere.
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5. Pe3yntatun

OBo mornaBbe caapku OO0jalImkbEHhe HAauMHA Ha KOJU je HCHHMTaHa U yTBpheHa
WCIPABHOCT OBOT Mpommperma. CBa MCIUTHBama KOja Cy BpIICHA y TPOIeCy YTBphHBama
WCTPAaBHOCTH OBOT MPOIIUPEHa Cy PyYHO U3BpIIECHA Y B dase:

® CTaTUYKO TECTHPAHHC
® PErpecUBHO TECTUPAE

CTaThuKO TeCTUpAE j€ TEXHUKA Y KOJOj CE€ BPIIIM TECTUPAHa MPOTrpaMCcKe MOIpIIKe O0e3
u3BpIIaBama kojaa. OBa TEXHHWKa TECTHpama je BpIIECHA Kako OM Ce YO4HJIE CHHTAaKCHE W
JIOTHYKE TPEIIKe yCIIe ] MHCamba KoJa.

PerpecuBHO TecTupame moipasymeBa o0aBbambe (PYHKIIMOHATHOT U HE(YHKIIMOHATHOT
TecTHpama HaJl Beh TecTupaHWM JeioBUMa MpOTpaMcKe MOJPIIKE Kajga Cy pa3BHjeHE HOBE
(hYHKIIMOHATTHOCTH WJIM U3BpIIEHO YHanpeheme pazBojHor koaa. OBaj mpoiiec ce 00aBba Kako
OM ce ocurypajio Ja IpPOMEHa pa3BOJHOT KoJla HeMa HeXeJbeHe e(eKTe Ha crape

q)YHKI_[I/IOHaJIHOCTI/I.

5.1 WcnutnBamwe Koga TOKOM MMIJIEMEeHTauuje

Tokom wummIeMeHTanuje OWIO je MOTPeOHO MOTBPAMTU HCIPABHOCT CBAaKOI JIeia
NpOIINPEHa, NPUIMKOM CBake HEroBe HM3MEHE. YKOJIHMKO je HEeKH J1e0 Mpouinpema Ouo
U3MEHEH, HaJl YUTaBUM CHUCTEMOM je BPLIEHO (YHKIIMOHAIHO PErpecuBHO TecTupame. OBaj
TUI UCIUTHBAKA je BPIICH Kako OM ce MPOBEPHJIO Ja JIM je U3MEeHa HEeKOr Jiesla KoJa, yHela
J0JIaTHE TPELIKE U HapyIIWJIa UCIPABHOCT HEKOT APYror Jejla NPOUIMPEHka, a CAMUM TUM U

YUTaBOI' CUCTEMA.
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5.1.1 UcnutuBamwe nojase komaHae "Generate JUnit test”

[IpBo je wcnuTaHa mojaBa KOMaHje 3a reHepucame TtectoBa ( “Generate JUnit test”).
HcnpaBHO MMIUIEMEHTHpaHa KOMaH[a, Tpeba /1a ce IM0jaBW Yy IIaBHOM MEHH]Y YKOJIMKO je
n3abpaHa JaToTeka yHyTap mpeTpakuBada mpojekara (“Project explorer”), wimn
nperpaxkuBaua nakera ( “Package explorer”), koja ucnymana ciiegehe KpUTeprjyme:

e [IpeicTaBiba ‘Java‘’ THII IaTOTEKe.
® [IpPUIA/Ia HEKOM TTaKeTy.
® HMa UMIUICMCHTHPAHY KJIacy.

Takohe, ykonuko je m3abpaHa OBakBa JaToTeKa (JaToTeka Koja MpeacTaBsba KIacy),
KOMaH/a Tpeba Ja ce mojaBu W yHyTap JBa najajyha menuja. OHU ce MOjaBJbyjy YKOJIUKO C€
aKTUBHpPAjy YHyTap MpeTpakuBava MMpojeKaTa Win MpeTpakuBava rmakera.

3a notpebe HCITUTHBAA, CTBOPEHO je TPU THIIA AaToTeka: “c”, “java“ u “txt“, koje cy
CMEIITEeHE Y JUPEKTOPH)YM KOjH IIPEICTaBIba IMaKeT TECTHOT MPOjeKTa, OHOCHO MPECTaBIbajy
7Ie0 TIaKeTa, a cCaMiM TUM CHMYJIHpajy kKiacy. Takole cy cMenTene Tpu AaTtoTeke (IyIInKaT
MIPETXOJIHO HABEJICHUX JAaTOTEKa) YHYTap MpOjeKTa, aJld U3BaH nakera. OBa TpH AyIUIHKaTa HE
MpeACTaBJbajy Kiace. VcnmuTuBameM, TOjaBJbHBAlC Cy ce€ ojJpeheHe Tpemke U JI03BOJIe
aKTUBUpama KOMaHJE HaJ JaToTeKaMa Kojeé He UCIYyHhaBajy TMPETXOJHO HaBeJeHe
kputepujyme. McnpaBsbambeM U JaJbUM HCIIUTUBAKEM KOJa, IIOCTUTHYT j€ JKeJbEHU pe3yIiTarT.
On miecT TeCTHUX JaToTeKa (TECT ciaydyajeBa), KOMaHIa C€ jeMHO I0jaBJbYyje YKOJHUKO je
n3abpaHa JJaTOTEKa ca eKCTEH3MJOM ‘java’ W mpuriaja mnakery (mpeacTaBiba Kiiacy), ITo je U
3aXTE€BAaHO Y 3aJaTKy oBOT pama. OBuM je 00e30ehena ymorTpeba mpoummpema caMo Haj

Kj1acaMa.

5.1.2 UcnutuBamwe fobas/batba IMNCTE MEeToAa U HbUXOBUX NapaMeTapa,

n3abpaHe knace

JlasbuM pa3BojeM MpoIuperma, Ouio je moTpedHo Jo0aBbamke MeToa n3abpaHe Kiace
KOje HcImymaBajy cieaehe ycnose:
e MeToJa Mopa MMaTH 0ap jeraH yla3HM MapamMmeTap.
e MeToJa “Ma MOBPATHY BPEJHOCT.
e MeToJa MpUIaja MakeTy, KojeM Mpunajaa u u3adpaHa Kiaca.

Tokom pa3Boja MpolIMpera, BPLUICHO j€ MCHUTHUBAWKE Ja JM Cy J00aB/beHE METOje
UCTpaBHE (7a JM MCIyHaBajy MPETXOJHO HaBEAEHE YCIOBE), jep Cy OHe NOoTpeOHe 3a
dopmMupame JUCTU M TOINymaBamke Tabene, Kako OM KOPUCHUK MOTao Jia BpIIM HHXOBO
JeIMHUYHO TecTHpame. OaroapajyhuMm 3amrtutama (ycioBuMma) obe3deheHo je Gpopmupame

JIMCTC UCIIPABHUX METOJA 3a TCCTUPALE.
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Tpehu HaBeneHu ycioB, 6uo je moTpedaH, Kako O ce ondanuiIe MeToAe Koje Kiaca
Mo3MBa alM HE MPUIAJAjy HEHOM HaKeTy, OJHOCHO HE MPUNANajy TOj KJIACH, Kao HITO Cy
METO/Ie KOje Ce M030BY YKOJIMKO M3abpaHa Kiiaca caap ki MO3UBE KOHCTPYKTOpPA KOMIUIEKCHUX
tunoBa (unp. String, Object, uta.) wmiam mo3uB Heke MeToAe Koja je yrpahena (Hmp.
equals(String), get(index), utx.).

3a moTpebe ucnuTHBama, KOpUIIheHa je HOBa KOH30JI1a Y KOjy Cy OWJIe U3THCTaHe METO/Ie
n3abpaHe Kiace, MPUJIMKOM CBAKOT akTHBHpamma komane ( “Generate JUnit test”).

Ha oBaj HaumH je Takohe mcnuTaHa peakldja KOMaHJE, NMPUWIMKOM HEHOT aKTHBHpAamA.

& runtime-EclipseApplication - Eclipse Platform
File Edit Source Refactor MNavigate Search Project Run Window Help

il @®-:iw| : @ CEHFG-T 0" R-Q-E-R GBI B

[2! Problems @ Javadoc [} Declaration @ Console 53 | Tasks % Debug (@ Boot Dashboard

JUnit Console

Class name: TestClass

w0

Method [@] = equals(java.lang.0Object obj)

¥ | Method [1] = objectArrayMethod(org.ecl.TestClass[] argl)
Method [2] = booleanArrayMethod(int[] argl, int[] arg2)
Method [3] = doubleArrayMethod(double[] argl, double[] arg2)
Method [4] = longArrayMethod(long[] argl, long[] arg2)
Method [5] = floatArrayMethod(float[] argl, float[] arg2)
Method [6] = longMethod(long argl, long arg2)
Method [7] = objectMethod(org.ecl.TestClass argl)
Method [8] = floatMethod(float argl, float arg2)
Method [9] = shortArrayMethod(short[] argl, short[] arg2)

Method [18©]
Method [11]
Method [12]
Method [13]

intArrayMethod(int[] argl, int[] arg2)
charArrayMethod(char[] argl, char[] arg2)
doubleMethod(double argl, double arg2)
byteArrayMethod(byte[] argl, byte[] arg2)

Method [14] booleanMethod(int argl, int arg2)
Method [15] charMethod(char argl, char arg2)
Method [16] byteMethod(byte argl, byte arg2)

Method [17]
Method [18]

shortMethod(short argl, short arg2)
intMethod(int argl, int arg2)

Crnuka 5.1 IIpumep ucnrica Metoa n3adpaHe Kiace.

5.1.3 UcnpasHocT popMupara Tabene

TokoM pasBoja aujaora, OJHOCHO HpPO30pa ca TabeloM M TpU OyrMmera, Ouio je
NOTPeOHO MCTIMTHBATH Ja JIM CE 10Jba Tabese MOMymhaBajy UCIPaBHUM BPEIHOCTHMA (MMEHA
MeTo/1a u3abpaHe Kiace, TUIIOBH TBP/IbH).

dopmupana je kiaaca mojx umenoM TestClass ca reBeTHaeCcT UMIUIEMEHTHPAHUX METO/A,
KOja je CIIy’KuJIa 3a IpoBepy UCIPaBHOCTH (hopMupama Tabesne. CBUX JIeBETHAECT METO/1a UMa
OapeM jenaH ynasHM napamerap. Takohe 3a moTpeOe MCIUTHBaEma OBOT Jefia MPOLIMpEHa,
HaIKCaHO je JoIll MeT METO/1a KOje HeMajy ylla3He MapaMeTpe, ajli UMajy MOBpaTHY BPEAHOCT,
3aTUM IeT METOJIa KOje HeMajy MOBpaTHY BPEJHOCT, ajld UMajy yJIa3He IMapaMeTpe U Ha Kpajy
JOII MEeT MeToJIa Koje HeMajy HH ylla3He IapaMeTpe, a HA MOBpaTHY BpeAHOCT. TokoM pa3Boja
OBOT' Jiefla MPOIIKpPEeka, MPH CBaKO] U3MEHH, BPIICHO j€ HCHUTHBAaKE YNOTPeOOM OBE TECT

knace. 3a cnyqaj HCIIUTUBamba Tabese Haa OBOM TECT KJIACOM, UCIIPAaBHO (I)OpMI/IpaHa tabena
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uMa JiBajieceT penopa. [IpBu pen npencraBiba 3arjiaBjba CBUX KOJIOHA M JICBETHACCT PEOBA ca
MeToiama (J0JaTe METOoJe KOje HeMajy MOBPaTHY BPEIHOCT M/WIIM yla3HE MapameTpe HUCY
cMmernTeHe y tabeny). TokoMm aseer pa3Boja goaara cy pa3iuvnTa Mpolupermha OBe Taberne, Kao
mro cy kosone Message u Delta, 3atum moryhHocT o1abupa TBpame U3 naaajyher mMeHuja
(eurs. dropbox), uta. [Ipu cBakoj mpoMeHu Tabene, OUIO je MOTPEOHO MOHOBO HCIUTATH
dbopmupame Tabene, Kako OM ce MPOBEPWIIO, Ja JH j& TPOIIMPEHE YTUIAIO HA MCIPABHOCT

Taobele.

2] unit test - o x

Please add message, parameters, expected values and delta for listed methods you would like to generate Unit tests for

Method Message P t E ted Result Delta Pick Assertion

1.equals(java lang.Object obj) Choose..
2.0bj ecl.TestClass]] arg1) Choose..
3 int[] arg1, int]] arg2) Choose..
|4.doubleArrayMethod(double[] arg1, double]] arg2) Choose..
5. arg1, byte arg2) Choose..
6.doubleMethod(double arg1, double arg?) Choose..
7.intMethod(int arg1, int arg2) Choose..
8.floatArrayMethod float]] arg1, float]] arg2) Choose..
Fyee

ecl.TestClass argt) Choose..

10.longArrayMethod{long]] argt, long[] arg2) Choose..
1 int arg, int arg2) Choose..
[12.il intf] arg1, int]] arg2) Choose..
13.byteArrayMethod(byte[] arg1, byte[] arg2) Choose..
14, arg1, char arg2) Choose..
[15.longMethod(long argt, long arg2) Choose..
16. arg1, short arg2) Choose..
17 arg1, float arg2) Choose..
18.charArrayMethod(char]] arg1, char(] arg2) Choose..
10, [ argt, short] arg2) Choose..

Cnuka 5.2 Ilpumep ucnpasHo renepucane tadene 3a TestClass kiacy.

5.2 WMcnpaBHOCT reHepucaHMUX TecTtoBa

Hakon 1mITO je MMILUIEMEHTHPAHO HpPOIIUpEe 3a reHepucame JUNIt TectoBa, OMIIo je
HOTpe6HO INPpUMCHUTH q)YHKI_II/IOHaJ'IHI/I TUII HCIIMTUBAba YUTABOI' IIPOIIHUPCH-A. OBo je
MIOCTUTHYTO MPOBEPOM J1a JIU Cy TECT CIy4ajeBH, KOJU MPe/ICTaBbajy pe3yaTaT IpUMEHE OBOT
MPOLIUPEHa HAJ HEKOM H3a0paHOM KIJIacOM, MPaBWIJIHO TeHepucaHu (MpoBepa Ja Ju MOCToje
CHUHTAaKCHE rpelke). 3a morpede OBOI HMCIUTHBAaKa, KOpUIINEHa je MPEeTXOJHO MOMEHYTa
TestClass knaca, ca neBeTHaect MeTona. MeToie Koje IpHIaajy OBOj KIIACH CY:

1. TestClass objectMethod(TestClass argl)
boolean booleanMethod(int argl, int arg2)
byte byteMethod(byte argl, byte arg2)
char charMethod(char argl, char arg2)
short shortMethod(short argl, short arg2)
int intMethod(int argl, int arg2)
long longMethod(long argl, long arg2)

N o g s~ e
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float floatMethod(float argl, float arg2)
double doubleMethod(double argl, double arg2)
10. boolean[] booleanArrayMethod(int[] argl, int[] arg2)
11. byte[] byteArrayMethod(byte[] argl, byte[] arg2)
12. char[] charArrayMethod(char[] argl, char[] arg2)
13. short[] shortArrayMethod(short[] argl, short[] arg2)
14. int[] intArrayMethod(int[] argl, int[] arg2)
15. long[] longArrayMethod(long[] argl, long[] arg2)
16. float[] floatArrayMethod(float[] argl, float[] arg2)
17. double[] doubleArrayMethod(double[] argl, double[] arg2)
18. TestClass[] objectArrayMethod(TestClass[] argl)

19. boolean equals(Object obj)

Caaku HUCIIPAaBHO I'C€HCPUCAHU TECT MOXKE Ja CC HU3BPIIH. 3a CBaKy O0a OBHUX METOJa

HalpaBJbCHA j€ TaONHIla, a 32 CBAKM TECTHU Cy4aj y TaOiuiy, neuHrcaHa cy mojba Koja ce

MONYH-aBajy, 0K Cy OcTaja 10Jba OCTaBJbEHA HEMOIYHhEHA.

Tabnuiia TecTHUX CiTydajeBa

1. Cse henuje 2. Message 3. Parameters 4. Expected 5. Delta henuja

HOIMYyHCHE. henuja henuja result henuja MONYH-CHa.
IMOonywEHa. TNonymEeHa. INonymEeHa.

6. Message u 7. Message u 8. Message u 9. Message, 10. Message,
Parameters Expected Delta hemnuje Parameters u Parameters u
henuje result hemuje MOy HHEHE. Expected Delta henuje
MOITYH-E€HE. TOITYH-EHE. result hemuje MOITYE-EHE.

MOITYE-CHE.

11. Message, 12. Parameters u 13. Parameters u 14. Parameters, 15. Expected
Expected Expected Delta hemnmje Expected result u Delta
result u Delta result hemuje IOy EsEHE. result u Delta henwje
hemuje TIOITYE>CHE. hemuje MOy E>EHE.
TIOITYH-E€HE. MOITYE-CHE.

16. Cse henuje 17. Cse henuje 18. Parameters 19. Parameters 20. Parameters
pa3He. MOy F-EHE, hemnmja hemnwmja hemnmja

Parameters HETIONYH-EHA, HETIONYH-EHA, HETIONYH-EHA,
henwmja Message Expected Delta henwmja
HETOMyHCHa. henwja jemuaa result henuja jenwHa
MOIyH-€Ha. jenuHa MOIyH-E€Ha.
MOMmymhCHA.
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21. Parameters 22. Parameters
henmja henmja
HCMOITYyHhCHA, HCMOITYyHhCHA,
Message, Message,
Expected Delta hemnuje
result henuje MOy EHeE.
TIOILY’-EHE.

Table 5.1 Tabawuia TecTHUX CllydajeBa, KopuiheHa 3a HCIUTHBambE reHepucama JUNit

TCCTOBA.

Osga Tabnuia je 3a cBaky Meroay u3 TestClass kimace moHOBJbeHa, Ka0 U 38 CBAKH THII
TBpAE KOju ce omabupa y kosonu Pick assertion. 3a cBaky MeToay W CBaKy TBPImbY U3
MPOLIMpPEHa TTOHOBJBEHO j€ MCIUTHBAKE, MPUMEHOM oBe Tabmuie, Tpu mnyra. Kpo3 mpsu
mpoja3 Cy ce I0jaBWe Tpelike TNPUINKOM ojgabupa TBpamu assertTrue(message,
expression)”, "assertTrue(expression)”, "assertFalse(message, expression)"
"assertFalse(expression)”, y ciydajy Kajga Cy cBa I0Jba OCTaBJb€HA HemMomymeHa. Tect
ClTy4ajeBU Cy OMJIM TeHEpHCaHU MaKO Cy CBa M0Jba Mpa3Ha, IITO MPpeACcTaBsba rpemky. [Ipodaem
je 6uo xoj mpoBepe caaprKaja mojsa Tabesie U OTKPUBEH j€ OBUM HCIUTHBameM. HakoH miTo je
HCIIpaBJbCHA I'PEIKa, KPO3 JIBa HapeIHA ITPoJia3a UCIIMTHBAka, YTBPH)EHO je 1a 3a ciydajeBe U3
TabJIHIIe TPOIIHPEHe ucpasHo rerepuiie JUNIt tect ciyyajese.

Tumosu yna3HuX mapamerapa U MOBPAaTHUX BPETHOCTH METOJIa n3adpaHe Kiace, 3a Koje

j€ U3BpILICHO UCIUTHBAKE U YTBPH)EHO UCIPABHO T'€HEPHUCAE TECTOBA CY:

e Boolean
e Byte

e Char

e Short

e Integer

e Long

e Float

e Double
e Object

Taxohe, 3a morpebe HCHUTHBaKa, HUMIUIEMEHTHpaHA je ayTOMaTH30BaHa aHalIM3a
YHECEHMX BPEIHOCTH Yy Tabeny yHyTap Aujanora. Ha ocHOBY mojaraka MpUKYIJbEHUX OBOM
aHanm3oM, reHepuiie ce ErrorLog matoreka, y kojy ce Oenexxe MMeHa MeTo/a U3 Tabene Ha

KOjHMa je OIIUIO JI0 Tpelke MPUIMKOM YHOCA BPETHOCTH Y BbUXOBa 1oJka. Takole ce yrnucyjy
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U [10Jba Ha KOJUMa je IOIUIO JO0 IPelIKe, Kao U Kpatak onuc rpemke. Ha oBaj HaunH omoryheno
JIaKIIe UCTIMTUBAKE CaMOr MPOIIUPEHha, jep MOCTOjH YBH] Y Ipelke 300r kojux Heku JUNit
TECTHU CIIy4aj HUje MPAaBUIIHO T€HEPUCAH.

CBa npeTxoHO HaBeICHA HCIUTHBAKbA Cy M0Ka3ana (yHKINOHAIHO UCIIPABHO

pelieme.
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6. 3aKbyyak

VY oBOM pajy je MIUIeMeHTHpaHO ExiuIic mpommpeme 3a moMoh mpu u3paan TeCToBa
3a UCIIMTUBAKE NOjeIMHAYHUX KJIaca y jaBa arIuKaluju.

Pa3Boj oBor mpommpema 6mo je moaesseH y HekoJuko (aza. Kpos npBy ¢asy Bpuiena
je ananm3a Exnurc pa3BojHOT OKpyXema y KOjeM je pa3BHjeHo mpoliupemne. Kpos npyry daszy
j€ U3BpIIeHA UMIUIEMEHTAIIM]ja OBOT Ipomupema. Kpo3 Hapenny ¢asy BpIIeHO je
HCIIUTHBAKE (DYHKITMOHATHOCTH OBOT ayiata. Ha kpajy cy u3BpIiieHa joI HeKa MpoIrpemha
OBOT ajiaTa ¥ OHOBO IIPOBEPEHA HEr0Ba UCIIPABHOCT.

[Ipema 3axTeBUMa 3a/1aTKa OBOT Pajia, IPBOOUTHO j€ UMILUIEMEHTUPAHO MPOLIUPEHE
Exnuric pa3BojHOT OKpYXema, KOje Ha OCHOBY BPEJHOCTH YHECCHHX Yy Talelly 3a MeToJIe Koje
ce MCIHUTY]y, ayTOMaTCKu renepuiie naroteky u JUnNit Tect cirydajeBe, yHyTap Te JaTOTEKE.
ITpBa Bep3uja mpoIMpemha reHeprcaia je TeCToBe camo 3a “‘assertEquals(expected, actual) ”
TUI TBPAKE U HUje UMaa MOTyhHOCT Jlo/1aBama MopyKe Koja Ou ce ucnucana y KOH301y
YKOJIMKO TBpPJI-a OBOT T€CTa HUJE 3a/10BOJbEHA. Takohe HUje IOCT0ja0 HUKAKAB YBUJL Y
IpelIKe Koje cy HacTajle IPUIMKOM YHOCAa BPEAHOCTH y Taleiy.

JlasbuM pa3BojeM OBOT ajiaTa, OJTHOCHO MPOIIMPUBABEM, YBEIEHE CY HOBE
(GYHKIMOHATHOCTH Kao LITO CY:

e kosone Message u Delta y Tabenn.
e MoryhHOCT oabupa THIa TBPEE 32 CBAKy METOJIy KOja ce UCIIUTY]e
M0jeTMHAYHO.
e yBun y rpemke (ErrorLog naroreka) mpuiarkoM yHOca BPeITHOCTH Yy Tabey.
e nyrme Help xoje oTBapa momohHy naroreky ca ymyTcTBOM.
Jlonaro je, mopes NpBOT TUIIA TBPE KOjU je Beh 610 UMITTIEeMEeHTHpaH, jOII

ceJlaMHAeCT TUIIOBa U 00JKKa TBpAmBHU. Heku o bux umMajy MoryhHOCT ucnuca nopyke
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YKOJIMKO TBpJitba HUje Oniia 3a70BosbeHa (Message), kao u oapehuBame nperu3HoOCTH
nopehama (Delta). [lonaBamem koona Message, Delta u moryhaoct onabupa tuna TBpmbe,
anat 06e30ehyje kopucHUKY Behr 300p MPUITMKOM TECTHPAHA.

Taxobe yBun y rpemke ynorpedom ErrorLog naroreke, omoryhyje kopucHuKy
MPUIINKY /12 JOJaTHO CKpaTH BpeMe IeHepHcama UCIIPABHUX TECT ciaydajeBa. To ce mocTimke
IperyiefioM nojaraka ynucanux y ErrorLog naroteky, Ha OCHOBY KOjUX KOPUCHHK MMa YBU]I
Yy CHHTaKCHE TpelIKe, JI0 KOjUX je JOILIO MPUIMKOM MOIyhaBama Tadesne, 6e3 morpede 3a
CTATUYKOM aHAIM30M CaMHUX T€CTOBA. 300T 3aIlITUTA, TECTOBH KOJU HUCY CHHTAKCHO
ucrpaBHH, Hehe OuTH renepucanu, a he KOPUCHUK UMATH YBHJI Y TPEIIKE KOj€ je HalpaBHO
MIPUIIMKOM YHOCA BPETHOCTH y Tabenmy U caMuM TuM he nipu cienehem nukiycy ymmca
BpeIHOCTH, n30ehn moHaBibame OBUX I'pemiaka. Ha Taj HauuH ce qonatHo ckpahyje Bpeme
TECTHpama.

Hyrme Help koje oTBapa momoliny 1aTOTEeKy ca yIyTCTBOM, MPaBUINMA,
orpaHUYCHUMa U IPUMEPUMa, OJIaKIIaBa Kopulrheme OBOT nponrpemka. KopucHUK, YKOIHUKO
ce KOpUCTU OBOM IOMOhHOM J1aToTeKoM, Takole yOp3aBa nrcame BpeAHOCTH Y Talely U
noBehaBa KBAJIUTET TECTOBA KOJU CE€ TEHEPUIITY Kao Pe3yJITaT OBOT MPOIIHPEHA.

Ogaj anat 06e30ehyje uyBame CBUX TECT CiIydajeBa KOjH CY lbeTOBOM yIOTpeOOM
MIPETXO0/IHO TeHEPHUCAHHU, Y OKBHPY MAKeTa MPOjJeKTa YMja ce Kiaca TeCTUpa.

[Ipennoctu anara:

e [Ipollec reHepucama TECTOBA Ce 3HATHO YOp3aBa HerOBOM YIIOTPEOOM.

e ckpahyje ce BpeMme MpoBepe UCIPABHOCTU MIPOrPaMCKe MOAPIIIKE.

® CMamelhEeM BpeMeHa reHeprcama TECTOBa ce J00Hja Ha BPEMEHY HAMEHEHOM 3a
00Jbe OpraHu30Bame U MoBehame KBATUTETa UCIIUTUBAbA.

Jlasbu mpaBLM pa3Boja MPOLIUPEHHA:

e J[0/1aBa€ OCTAIMX TUIIOBA TBP/HH, KOJU TPEHYTHO HUCY MOAPKAHU
(assertThat, assertNull, utu.).

e ayroMaru3aluja IojaBe HOTAllMje Y €IUTOPY, 3a METO/Ie HaJ KOjuMa je
TecTHpame Beh U3BpIIEeHO U YTBpleHa BHX0Ba HCIPABHOCT.

® AyTOMAaTCKO 03HAYaBam€ KJlaca 3a KOje Cy TECTOBH I'€HEPHCAaHU Y MPOJEKTHOM
HaBUTaTOPY.

e moryhHocT u3dopa usmely JUnit 4 u JUnit 5 okBupa 3a TecTupame.
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