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BBeaeHue

B ZaHHOM JOKyMeHTe pacCMaTpUBAeTCs TIPOIiecC pa3paboTKU TeCTOB C MCIIOJ/Ib30Ba-
HueMm uHCTpyMeHTa JavaTESK Ha ripuMepe Kiacca, peasM3yroLero MeTo bl AJsi pa-
00TbI C DAHKOBCKUM KPEUTHBIM CUETOM.

[Tepen ero mpouTeHreM peKoMeHAyeTcsi 03HaKOMUThCsi ¢ JavaTESK Installation In-
struction.

B panbHelem, Knacc, /st KOTOPOTO pa3pabaThIBarOTCs TeCThl, OyzieM Ha3bIBaTh ye-
/1e6bIM K/1ACCOM, @ TeCTUpyeMble MeTO/ibl JAHHOTO K/lacca — ye/1e68bIMU Memooamu.

[TprMep COCTOUT U3 C/IeAYIOIINX YacTew:

« OnucaHue yenego2o Kaacca

« Co30aHue npoekma 8 cpede paspabomxu

« Cneyugukayus yeneso20 kiacca

« Paszpabomka meduamopa

« Pa3zpabomka mecmogo2o cueHapus

e BblnoaHeHue mecmos u aHaau3 pe3yabmamos

OnucaHue UeneBOro Knacca

111 6aHKOBCKOT'O KPeIUTHOTO CUeTa OIpe/ie/IeHbl iBa MeTOo/Ia: 3aUMC/IeHHe U CHSITHE
JleHer co cueta. /laHHbIe Kjacca orpaHuueHbl OanaHcoM cueta. Takke 3a/laH MaKCH-
MaJIbHBIA pa3Mep KpeAuTa, OTpefesiFollIvii, Ha CKOJBKO 0ajiaHC cueTa MOJKeT OImycC-
KaTbCsl HUKe HYJISL.

Bwmecte ¢ JavaTESK mnocraBnisieTcsi AeMOHCTpalL[MOHHBIM Kiacc Account BMecTe C
HabopoMm TecToB. IIpoeKT, BK/IIOUAIOIIMK BCe HeoOXoAuMble (aii/ibl, pacrioioyKeH B
KaTtasiore examples/account.

[Hannble Knacca Account:
« public int balance — Tekyiuii 6anaHc cuera.

« static public int maximumCredit — MakcuManbHBIM pa3Mep Kpeau-
Ta JJAHHOTO Kjacca.
WnTtepdeiic knacca Account COCTOUT U3 CIefYIOLUX METO/0B:

« Account() — KOHCTPYKTOp, CO3aeT OaHKOBCKUIM KPeAWUTHBIN CUeT C HyJie-
BBIM OajlaHCOM;

« void deposit(int sum) — BBINOMHSET 3auMC/IeHHEe TI0J0KUTETbHOM
CYMMBI SUM Ha CYeT, yBeJIMUMBaeT OaslaHC cyeTa Ha yKa3aHHYIO CyMMY;
e int withdraw(int sum) — BbINOJIHAET CHATUE MOJIOKUNTENb-

HOW CyMMbl SUM CO CYeTa, ec/n pa3HuLa Tekyllero banaHca
N CYMMbl SUM YKJ1aAblBaeTCsa B AOMYCTUMbIN pa3Mep KpeauTa,
MEeTOo/[ BO3BpallaeT sum, nHave - 0.
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Co3paHue nNpoeKkTa B cpefe pa3padoTku

[TpoekT, comep Kaluii 1eyieBoi Kiacc Account, TpeOOBaHUsS K HEMY W TeCTbI, COZlep-
>kutest B moctaBke JavaTESK, B mpoekTe account. UToObl 03HaKOMHUTBCS C HHUMH,
MMITOPTHUPYHTe TIPOeKT B cpeny paspabotku Eclipse. [Iss1 3TOro BeiOepute B MeHIO
koMaHzy File/Import... B nossusLiemcs auanore Import passepHure y3en Gener-
al u BeiOepuTe nMyHKT Existing Projects into Workspace.

Il x|

Select \
Create new projects from an archive file or directory. 'E - 5 I

Select an import source:

Itg.fpe filter text

El[E: General
----- @‘ Archive File
----- GE Breakpoints

Existing Projects into Workspace
----- {7, File System

=, Preferences

F-l= CfC++

- Cvs

-z Plug+n Development
- Team

(7) = Back I Mext = I Finiish Cancel

PucyHok 1. Bei6op crioco6a go6aBnenusi ¢aiiioB NpUMepoB B NMPOEKT.
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[Tocne HaxkaTust KHOMKK Next auanor Import W3MeHUTCS, Mpeyiaras BbIopaTh Tar-
Ky C (paiinamu npuMepoB. HakmuTe Ha KHOTIKY Browse..., COOTBETCTBYIOILIYIO T0JIHO
Select root directory.

[Manka c ¢aiiamMmu NMpyUMepoB HaxoAWUTCsl B Kartanore yctaHoBku JavaTESK: Haiizs
3TOT KaTasor, CiefiyeT pa3BepHyThb MoJKaTasaor examples v BbIOpaTh B KauecTBe lie-
JIeBOTO KaTasiora rarky account.

_lojx

Import Projects
Select a directory to search for existing Edlipse projects,

die

% Select root directory: I Browse...
" Select archive file: | Browse. ..
Z=a - Browse For Folder ilil
Select root directory of the projects to import =t All
lect Al |
B &) JavaTESK Y I
I bin
= dDFs iy
I edipse
=l 53 examples
] 5ccount
Ir=h src hd
Folder: I account
Make Mew Folder | | Ok I Cancel |
[~ cop 4

':?:' < Back | Mexk = | Finish I Cancel

PucyHok 2. Bei6op Katasora c ¢aiijiaMu IpUMepOB /IS UMITOpPTA.
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[To HaxxaTuro OK cpejia HaliZieT B 3ToM Marke MPoeKT account. PekomeHgyeTcs Tak-
)K€ OTMeTUTh O Copy projects into workspace, uro6bl paboTaTh C KoIuen
TPOEeKTa, TapaHTUPYs HEMPUKOCHOBEHHOCTh (hait/ioB UCXOAHBIX IPUMEPOB.

[To HaxkaTHiO KHOMKH Finish TpoekT Oy/jeT UMIIOPTUPOBaH.

[ Import |

X

Import Projects "

1]

Select a directory to search for existing Edipse projects,

@ select root directory: | F VavaTESkK \examplesaccount Browse...
() select archive file:
Projects:
| account Select all
Deselect Al

Refresh

1IN

Copy projects into workspace

Cancel

® =

PucyHok 3. Bei6op kaTasiora c (paityiamu npumMepoB AJisi MMIIOPTa.
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[TpoekT roToB K paboTe. Y0OeauTech, UTO CTPYKTypa KaTaJOroB MPOEKTa COOTBET-
CTBYeT 00pa3sify:

File Edit Source Refactor Mavigate Search Project
J'“v |3 -0-Q%- & &6

Hlerar::hy 5] Package Explorer &3 = EP

N

= & account
EI@ 8rc
Iél EE jatva.examples,acoount
I m Account.java
g j AccountElaboratedTestScenario. sej
----- j AccountExecuteTestScenario. sej
----- @ AccountFilteredTestScenario. sej
----- @ AccountMediator . sej
----- @ AccountSpedification. sej
b @ AccountTestScenario.sej
-2, JRE System Library [jre1.6.0_03]
E®Ez] iz atesk-generated
El.a Referenced Libraries

PucyHok 4. CTpyKTypa KaTa/j0roB roToBoro npoeKra.

Cneundmkayua ueneBoro Knacca

Texnonorus tectupoBanusg UniTESK, nopaepxxuBaemasi JavaTESK, mpeanosaraer,
yTOo TpeOOBaHMS K IIeJIeBOMY KJIacCy 3alvcaHbl B YeTKON HeJBYCMBICJIEHHOU (hopme.
Takast hopma Tipe/icTaB/ieHrs1 TpeOOBaHMIA Ha3bIBaeTCs (hopManbHOU cneyugukayuell.
OHa MOXXeT MCIOJIb30BaThCS /11 aBTOMaTUYeCKOM reHepaluu OpdkKy/n08 — KOMIIO-
HEHTOB TeCTOBOM CUCTEeMbI, MPOBEPSIOLMX COOTBETCTBUE MEXAY TOBeJeHueM Liese-
BbIX METO/IOB ¥ TPeOOBAHUSIM K HUM.

B JavaTESK ¢dopmasnbHbie crieliidyKaliy MUIITYTCS Ha Criel[iabHOM sI3bIKe, SIBJISHO-
1IeMCsl pacliMpeHreM si3blKa MporpaMMHUpoBaHus Java. [JaHHBIA $3bIK MO3BOJISIET
OTUCHIBATh (PYHKYUOHA/bHble Mpeb08aHusi, KOTOpbIe OIpeAeNsioT (yHKYUOHA/b-
HOCMb LieJIeBbIX METO/I0B, TO €CTb TO, UTO OHU JJOJDKHBI Jle/1aTh.

Cnermdukaimu Ha si3bike JavaTESK oueHb nmoxosku Ha Java Kozi. OHM 0(pOpMIISIFOTCS
B BH/le CrieljMabHbIX K/IaCCOB, Ha3bIBaeMbIX CneyuguKkayuoHHbIMU, KOTOPbIe pacro-
nararoTcs B (paisiax C paciliipeHueM . Sej.

Y Hac B TpoeKkTe yXe eCcTb TOTOBBIM  cCrelu(UKALMOHHBIA  Kjacc
AccountSpecification, paccMoTpuM ero Kof, cofepxkaiuiicsi B (atine
AccountSpecification.sej. UToObl OTKPBITE 3TOT (haii, ABaXKIbI KIUKHUTE T10
ero MKoHke B okHe Package Explorer.

specification class AccountSpecification

{
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}

CrieLi(hMKAIMOHHBIA K/IaCC OT/JTMYAeTCsl OT OOBIYHOTO Java-Kjacca K/TOUeBBIM CJIO-
BOM specification.

Ha ocHoBe riosieii 1ie/1IeBOro Kaacca CTPOUTCS MoOedb OaHHbIX, [jis XpaHeHHs KOTO-
pOM CO3ar0TCs TOJIsl CreliUUKaLMOHHOr 0 Kiacca. B ciyyae knacca Account coot-
BETCTBHE IMPOCTOE, TI03TOMY Kiacc AccountSpecification obmazaeT TOUHO Taku-
MU Ke mosisiMH — public int balance jis xpaHeHusi 6amaHca cueta U static
public int maximumCredit a/g MaKCMMaJbHOIO Kpejura.

OrpaHuyeHus Ha TOBe/ieHre 1e/IeBbIX MeTOZI0B 0(OPMJISIFOTCSI KaK MeTO/bI Crieliudu-
KalJMOHHBIX K/aCCOB, IoMeueHHbIe MoudukaTopom specification. Takue meto-
IIbl Ha3bIBAIOTCS cneyu@ukayuoHHbiMu Memodamu. OOBIUHO crielfupUKarMOHHbBIN
MeTO/], OTTMChIBAeT MOBe/IeHKe OJTHOTO 11e/IeBOr0 MeTOo/la U UMeeT TaKoe »Ke UMsI.

PaccmoTpum crieliuKaliOHHBIN MeTo/ deposit, omuchiBalOIMM BK/A[, JeHer Ha
CUeT:

specification void deposit(int sum)

{
pre {return (0 < sum ) && (balance <= Integer.MAX_VALUE - sum);}
post
if(balance > 0)
mark "Deposit on account with positive balance";
else if(balance == 0)
mark "Deposit on empty account";
else
mark "Deposit on account with negative balance";
branch Single;
return balance == pre balance + sum;
}
}

Teso crierUKaIMOHHOTO MeTo/ja, KOTOPOe OMUCHIBAET MOBe/IeHHE 1IeIEBOT0 METO-
nia B hopMe Tipe/i- U TOCTYCIOBUM.

[penycnoBue — 3T0 6JIOK, TIOMEUEHHBIM K/TFOUEBBIM CJIOBOM Pre U BO3BpAILlAFOILiA
pe3y/bTaT TUMa boolean, 3aBUCSILUI OT BXO/HBIX TTapaMeTPOB U COCTOSTHUS 00BeK-
Ta crieniuKarMoHHOro Kaacca. [IpemycioBue 3aaeT 06/1acTh MPUMeHEHUs! CIery-
(buKalMOHHOTO MeTOZla — eC/Iv TIpelyC/IOBHe BO3BpalljaeT true, py BbI30Be MeTo/a
MOYKHO O>KHZIaTh OT HEr0 KOPPEKTHOTO TIOBeZIeHHs, B TIPOTUBHOM CJIyuae pe3y/bTaT
paboThI MeTo/ja MOXKET OBbITh He Ompe/iesieH.

B Hailem nipuMepe mpeyc/iOBHe TIOKa3bIBaeT, YTO CyMMa BK/aJja SUm 0/DKHA ObITh
TIOJIOXKUTENTbHON, a pe3y/bTaT CJOXKeHUs TeKyiero OamaHca balance u CymMMbl
BKJIaZla SUM He JJO/DKEeH MPeBOCXOUTh MaKCMMAaJ/IbHOTO JIOMYCTUMOrO 3HAUeHUsl THIIa
int.

[MpeaycnoBue crnelyMUKaIMOHHOTO MeTO/a MOKET ObITb OIYI[eHO, UTO SKBHUBa-
JIEHTHO HaJIMYUIO TIpeJlyC/I0BYSsI, BCer/ia BO3Bpalljatoliiero true:

pre { return true; }
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[TocTycoBre — 370 6/10K, MOMeUeHHBI K/IF0UeBbIM CJIOBOM POSt M BO3BpalljarolL{uii
pesysbTaT TUIa boolean. IloctycioBue aHanusupyeT 3HaueHHe IapamMeTpoB CIieL-
(UKaLMOHHOTO MeTO/id, ero pe3yJsbTaT, COCTOsiHHMe 00BbeKTa crieljudrKalioHHOTO
KJIacCa U M0Ka3bIBaeT, COOTBETCTBYET JIM [T0Be/IeHHe MeTOa OXKUJAHUSIM.

B Hamem npumMepe nocTyc/10BUe NOKa3bIBaeT, UTO MoBefleHue Merosa deposit kop-
peKTHO, eciu GanaHc cyeTa rocje Bbi3oBa Metoza (balance) paBeH bOanaHcy cuera
[l0 BbI30Ba MeTozia (pre balance), yBeslMueHHOMY Ha CyMMY BKJazia sum.

Orneparopsl branch u mark ucnone3yroTcss /s OmnpezeseHus mecmogo20 NOKPbl-
musi, 0 KOTOpoM Oy/ieT paccka3aHo To3e.

Tereps paccMoTpuM crieliuHKalMOHHbINA MeTo/ Withdraw, onuckiBaroluii CHSITHE
JleHer CO cueTa:
specification int withdraw(int sum)

{
pre { return sum > 0; }
post
if(balance > 0)
mark "Withdrawal from account with positive balance";
else if(balance == 0)
mark "wWithdrawal from empty account";
else
mark "Withdrawal from account with negative balance";
if(balance < sum - maximumCredit)
branch TooLargeSum;
return balance == pre balance
&& withdraw ==
}
else
branch Normal;
return balance == pre balance - sum
&& withdraw == sum
}
}
}

[TpeaycnoBue TOKa3bIBaeT, YTO CHUMaeMasi CyMMa SUM I0/DKHA OBITh TT0JIOXKUTE Th-
HOU.

C nomotpio BTOpOro ycioBusi if moctycioBre oOpabaThiBaeT AiBa BapuaHTa: KOrja
CHSTHE YKa3aHHOW CyMMbI HEBO3MOJKHO (YC/IOBUME BBITIOJIHAETCS) U KOT/[a CHSATHe yKa-
3aHHOU CyMMbI BO3MOXXHO (yC/0BHe He BbINOHsIeTCs). IlocTyc/oBue mokasbiBaer,
YTO B [1€PBOM CJIyuae OasiaHC He JI0/DKeH U3MEeHUTHCSI U MeTOJ, 10/KeH BO3BPATUTH 0.
Bo BTOpoM — 6asiaHC [J0/DKeH YMEHBIIUTLCSI Ha CHATYIO CO CueTa CyMMYy Sum; 3Ta
CyMMa JJo/bKHa OBITh TakKe M BO3BpalljaeMbIM 3HaueHWeM MeTtoza. [1y1s 0603HaueHus
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BO3BpalljaeMoro Meto/loM withdraw pesynbrata UCHOIB3yeTCS] OJHOUMEHHBIN U/jeH-
TU(PUKATOP.

Takke s3pik JavaTESK mnpepocraBnisieT cpeAcTBa [/l ONMKMCAHUS OrpaHUUEHHN Ha
BO3MOXXHbIe 3HaUeHUsI ToJjiel crieljurKalMOHHbIX K/laccoB. Takue orpaHuueHus Ha-
3bIBAIOTCSI UHBAPUAHMAMU OAHHbIX ¥ OGOPMIISIFOTCS KaK CrieljaibHble MeTObl, T0-
MeueHHble MoguduKaTopoM invariant. Tum Bo3BpaljaeMoro pesysibraTta WHBapH-
anTa — boolean.

Ins cnenmdukaliioHHOTO Kiiacca AccountSpecification ompefgeneH oguH WH-
BapuaHT AaHHbIX I:

invariant I()

{
¥

JTaHHBINM MHBAapUaHT MOKa3bIBaeT, UTo OasaHC He JJO/DKeH ObITh HIKe MaKCHMa/IbHOTO
JIOTMTyCTUMOTO KpeJuTa.

return balance >= -maximumCredit;

[TpuBeseM MOJIHBIN TEKCT crieliUUKaLMOHHOT0 Kjaacca AccountSpecification.
package jatva.examples.account;

specification class AccountSpecification

{
static public int maximumCredit;
public int balance;
public AccountSpecification() { }

invariant I()

{
b

specification void deposit(int sum)

{

return balance >= -maximumCredit;

pre { return (0 < sum ) && (balance <= Integer.MAX_VALUE - sum);}
post
{
if(balance > 0)
mark "Deposit on account with positive balance";
else if(balance == 0)
mark "Deposit on empty account";
else
mark "Deposit on account with negative balance";

branch Single;

return balance == pre balance + sum;

b
b

specification int withdraw(int sum)

{

pre { return sum > 0; }
post

{
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if(balance > 0)
mark "Withdrawal from account with positive balance";

else if(balance == 0)
mark "wWithdrawal from empty account";
else

mark "Withdrawal from account with negative balance";

if(balance < sum - maximumCredit)

{
branch ToolLargeSum;
return balance == pre balance
&& withdraw ==
’
}
else
{
branch Normal;
return balance == pre balance - sum
&& withdraw == sum
}

3

Ins Toro urtobbl yOeauTbCs B KOPPEKTHOCTU KOZA CrelM(UKALMOHHOTO Kiacca,
3amycTuTe COOPKY MpoeKTa KoMaH/zioli Project/Build Project wiu 3amycTuTte aBTO-
MaTU4YeCKyH COODKY:

1. Bri3BaB komaHz01 Project/Clean guasnor Clean, npocraBeTe Mapkep Clean
all projects uiy, npocrasuB mapkep Clean projects selected below, oT-
MeTbTe raJl0uKOU IPOeKT account.

2.  Haxmute OK.

3. Ecm koxa koppekTteH, okHO Problems (Bbi3biBaeTcss kKomaHzaor Window/
Show View/Problems) octaHetrcss mycTbiM. TakuM 00pa3oM TIpOBepsIeTCs
BeChb MPOEKT, KOPPEKTHOCTb Me/JUaTOPOB U CLiIeHapHeB MOKHO TIPOBEPSTh TOU-
HO TaK Xe.

Pa3paboTka megmnartopa

CnetmdukalMoHHbIl Kinacc AccountSpecification omuchiBaeT (opmanbHbie
TpeboBaHus K Kiaaccy Account [Iist Toro uToObl JaTh BO3MOXKHOCTh TECTy IpOBe-
PUTH COOTBETCTBUE MEX/Y Lle/IeBbIM U Crieliu(PUKaAI[MOHHBIM K/lacCaMH, HY»KHa HEKO-
TOpas CBsI3Ka MeXy HUMU.

,[[]'IH 3TOH LeJIM UCII0/Ib3YIOTCA CIielivd/IbHbIe KOMIIOHEHTBI TeCTOBOU CHUCTeMBbI, Ha3bI-
BdeMbIe Meauamopamu. MEAI/IEITOPI:I O(l)OpM]'IHIOTCH B BHJE CIIelMd/IbHBIX KJ/IdCCOB,
Ha3bIBaeMbIX Meauamopruwu.

®arin npumepa AccountMediator.sej cofgep>XXUT MeauaTOPHBIN Kiacc Account -
Mediator, KoTopbIii CBsi3biBaeT criel[idUKal[MOHHBIM Kiacc AccountSpecifica-

10
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tion u 1jeneBoii kacc Account. Takum obpa3om, orpesiesieHre MeaTopa JO/DKHO
KaKMM-TO 00pa30M BK/IFOUATh SIBHbIE YKa3aHUS Ha 3T K/1aCChI.

« CrernudukalioHHbIN Kaacc AccountSpecification, s KoToporo co3na-
eTcst MeiaTop, 0603HauaeTcst B 00BSIB/IEHUH MeJMaTOPHOT0 Kiacca:

mediator class AccountMediator implements AccountSpecification

KmroueBoe ciioBo implements B Java 0603HavaeT peanu3aijuio oObsBsie-
MBbIM K/1aCCOM HEKOTOPOro MHTep(eiica. AHaJIOTMYHO, B OTpe/ie/IeHUHU Meua-
TOPHOTO KJjlacca J0/DKeH NMPUCYTCTBOBATh MeUAaTOPHBINA MEeTO/, /I/1s1 KaXK0Tr0
MeTo/ia crieli(pMKalMOHHOrO Kiacca. Takke MeJuaTOpHBIN K/acC HacjefyeT
1oJisi crie{uUKalMOHHOT0 K/lacca, KOTOpble MpeiHa3HauyeHkbl [/ XpaHeHus!
TeCTOBOW MO/ie/IY JIaHHbIX.

+ IeneBoii kacc Account o603HauaeTcst B 00BSIBIIEHUH CITEIUATBHOTO TIOJIS
MeZIMaTOPHOT O Kjacca:

implementation Account targetObject = null;

Knrouesoe csioBo implementation roBopur o TOM, YTO 3TO I0J1e IpeHa-
3HAUeHO /I/IsI XpaHeHUsI TeCTOBOro obbeKTa 1jesieBoro Knacca. K stomy o6nek-
TY Y [IPUMEHSIIOTCS] TECTOBbIE BO3/|€MCTBUSI.

Utak, crieryKaljiOHHBINA U 11e7IeBOM KIacchl 0603HaueHbl. YTOOBI pe3y/bTaThl Te-
CTUPOBaHMS 3aC/1y>KMBa/Id [i0BEpUsi, TECTOBAasi MOJe/b [JAHHbIX (3aK/II0ueHHasi B yHa-
C/1e[IOBaHHbIX OT CIeLU(UKALIMOHHOTO Kjacca TMO/sSX) U [JaHHble TeCTUPYeMOro
oObekTa (3aK/IFoUeHHbIe B I0JISIX L{e/1eBOr0 K/acca) JO/DKHBI CTPOr0 COOTBETCTBOBATh
Ipyr Apyry. Jas 3Toro B Mefuarope IrpeaycMOTpeH 010K CMHXpOHHM3almu update,
CUHXPOHU3UPYIOLLMI TIOST MeJuaTopa C TeKYILIUM COCTOSIHMeM OOBbeKTa 1ie/ieBOro
Kjlacca. JTa CUHXPOHU3ALUA U [I0/DKHA FapaHTUPOBaTh TO, UTO IOBeJeHUe L|eJIeBOro
KJlacca U ero Creld(UKaliMOHHOW MOJIe/I BbI3BaHO OJJHUMH U TEMH K€ UCXOJHBIMU
nJanHeIMu. Paccmotpum 6710k updates meauaTopHoro Kiaacca AccountMediator:

update
{

maximumCredit = Account.maximumCredit;
if( targetObject != null )
{

}

balance = targetObject.balance;

3

Tak Kak IoJisl 1le/IeBOro Kjacca — CTeKOBble NepeMeHHble, CUHXPOHM3aLMs [10CTa-
TOUHO TMPOCTa, MOJSIM MeJraTopa MPUCBalOBaOTCsl 3HAaYEHUs] COOTBETCTBYIOLUX 10-
neli obbekTa 1jesieBoro Kiacca. B Gosee 3amyTaHHBIX Cydasix, HarpyuMep, Mpy CHH-
XPOHHU3aLUU TI0JIel, cofiepyKalux 00BeKThl APYTUX KJIaCCOB WK CTPYKTYPBI IaHHBIX,
peanu3arnys 6710ka update MoXKeT 3HAUUTETEHO YCI0KHUTBCS.

11
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CuHXpOHU3alUsl IaHHBIX HeoOXorMa [y IPOBEPKU pe3y/IbTaTOB PabOThl METO/IOB
LleJIeBOr0 Kjacca. BbI30B 3THX METO/OB TakKe BbIIOJIHAETCS MeAuaTopoM, C IMOMO-
I[bI0 MeIMaTOPHBIX MeTO/I0B. PaccMoTpuM MejuaTOpHbIN MeTos deposit:
mediator void deposit( int sum )

{

implementation

{
targetObject.deposit( sum );

by

OObsiB/IeHrE MeTO/la TIpeJBapeHo KiIoueBbIM cjioBoM mediator. KiaroueBoe c/ioBO
implementation B aHHOM ciyyae o003HauaeT 010K BbI30Ba 11€/IEBOT0 METO/a.

Metoz deposit Huuero He BO3BpaIllaeT, HO IPUHUMAET OJWH napametp. [Ipu HeoO-
XOAUMOCTH (ec/iv TapaMeTphl 00/1aZiatoT CJI0XKHBIM BHYTPEHHHUM yCTPONCTBOM, KOTO-
poe OT/IWYHO AJisi Crielu(UKalMOHHOTO U 1ieJIeBOro Kjacca), MeJuaTOpHbIA MeTOoZ
MOJKET CojiepKaTb KOJ, Tpeobpa3yoliuii repejaBaeMble apaMeTphl B BU[], IPHUeMJIe-
MBI /17151 BBI3bIBAEMOI'O METO/a.

3HaueHMe, BO3BpalljaeMoe 1ie/IeBbIM MeTOZIOM, aHalorMyHO 00paboTKe rapameTpoB,
MOXKeT TIpeoOpa3oBaThCs B BU/|, IIPHeM/IeMbIH /1S crieldrKalioHHOro Metoga. Tak
Kak BBI30B IMPOMCXOAUT B Os0ke implementation, Kox mpeoOpa3oBaHMs I0/DKEH
HaXOJUTHCSI BHYTPH 3Toro Oroka. Pe3ysbTaT mpeobpa3oBaHMst BO3BpAlllaeTcsl B CIie-
LUPUKAL[MOHHBIM METO/] OrlepaTopoM return Takke B 6;ioke implementation.

Koz meguaTopHoro merozia withdraw:

mediator int withdraw( int sum )

{

implementation

{
b

return targetObject.withdraw( sum );

}

[TpuBeseM NOJIHBINM TEKCT MeAAMATOPHOTO Kacca AccountMediator.
package jatva.examples.account;

mediator class AccountMediator implements AccountSpecification

{

mediator void deposit( int sum )

{

implementation

{
targetObject.deposit( sum );
3

}

mediator int withdraw( int sum )

{

implementation

{

return targetObject.withdraw( sum );
}

}

12
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implementation Account targetObject = null;

update
{

maximumCredit = Account.maximumCredit;
if( targetObject !'= null )

balance = targetObject.balance;

¥
b

Paspa6oTka TeCTOBOro cueHapus

TecToBble clLieHapuu pa3pabaThIBAOTCS AJIsi AOCTWKEHUss HEKOTOPOH 1ieJid TeCTHUpO-
BaHus. OObIUHO Takas Iie/b (OPMYJUPYeTCss B TePMHMHAX TeCTOBOTO TOKPBITHS,
Harpumep, Tpebyercsi AoCTUYbL MOKPLITUS 70% CTPOK MCXOAHOTO KOJa LeIeBOT0
ksacca. B JavaTESK kputepuii MOKPBITHSL ONUCHIBAETCS B TEPMUHAX MOKPBITHS CIle-
LM(UKaLUn.

[Mpeanonoxxum, Haia 1ejib — gocthuub 100% TOKpBITUSI BeTBel (hyHKLMOHATBHOCTU
crieliUUKaAIMOHHOTO Kacca AccountSpecification. DTo o3HauaeT, UTO MbI
JIOJDKHBI BBITTOJIHUTh HAabOp TeCTOB, MOKPHIBAIOIIUX BCe BeTBU (PYHKLIMOHATBHOCTH,
oripeZie/ieHHbIe B TIOCTYC/IOBUSIX CTeIU(PUKALMOHHBIX METO/IOB IaHHOTO KJlacca C To-
MOLL[bI0 oriepaTopoB branch. Beienensl ciefytoliyie BeTBU:

* Single
e ToolLargeSum
e Normal

TecToBble cLieHapuX O(hOPMJISIFOTCS B BH/Jie CIlelja/ibHbIX K/1aCCOB, Ha3bIBaeMbIX
cyeHapHbiMu. B ripoekTe rprMepa TeCTOBBIN CLieHapUid cofiep)KUTCs B ¢aiinie
AccountTestScenario.sej.

Ornpe/esieHre ClIEHAPHOTO KJlacca JO/DKHO COZlepKaTh K/IF0UeBoe CJI0BO scenario:

scenario class AccountTestScenario

CrieHapHBIM K/TacC COZIep>KUT 00BEeKT crieliM(HKaLMOHHOTO Kjlacca, UbM MeTO/bI Oy-
ZyT BbI3bIBaTbCS B IPOLIECCe TeCTUPOBaHUS:

protected AccountSpecification objectUnderTest;

YkasaHue 1ie/IeBOro Kjacca ¥ MeauaTopa IPOU3BOAUTCS B KOHCTPYKTOpe Kiacca
AccountTestScenario: B HallleM IIpuMepe [ STOr0 IIpeAHa3sHAaueH MEeTO[,
configureMediators, Bo3BpalllalOIUM WHULIMA/IM3ALMOHHOE 3HaueHue AJis T0Jis
objectUnderTest:

public AccountTestScenario()

objectUnderTest = configureMediators();
setTestEngine( new DFSMExplorer() );

by

public static AccountSpecification configureMediators()

{

13
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AccountSpecification result = mediator AccountMediator

( targetObject = new Account() );
result.attachOracle();
return result;

¥

KmoueBoe cyioBo mediator Cly>KUT B AaHHOM Cilydae [yisi CO37aHusi 0ObeKkTa Mme-
JraTopHoro kjacca. OTaMuve OT K/IKHOUEBOI'O C/IOBa NEeW COCTOUT B TOM, UTO Mepef
CO3/laHUeM MPOUCXOAUT MpOBepKa: ec/id Meauarop tvra AccountMediator, vHu-
[[Ma/TM3UPOBaHHBIA 00BEKTOM Kiacca Account, y»ke MPHUCYTCTBYeT, TO HOBBIA Me-
[IAaTop He CO3[aeTCsl, a UCII0/Ib3yeTC s CTapbIy.

Bb13oBbl  MeTO/i0OB  00BEKTa objectUnderTest  Ha3bIBAalOTCA  MeCmoBbIMU
go30elicmgusiMu W TIPOU3BOASATCS B CUEHAPHbIX Memoodax. PaccMoTpuM MeToj
deposit:

scenario deposit()

if(objectUnderTest.balance < maxBalance)

objectUnderTest.deposit( 1 );
}

return true,

3

YroObl OrpaHUUUTh YMC/IO TECTOBLIX BO3/I€MCTBUM, [y OanaHca cueTa BBe/leH HEKO-
TOpbIM MakcuMyM (Tosie maxBalance). [Ipeamnonaraercsi, uto Metog deposit mpu
Ka)K/IOM BBI30Be yBelnuMBaeT OasaHC Ha 1, TakuM 0Opa3oM, KOHEUHOe YMC/IO0 BbI30-
BOB [IOJ/PKHO TIPUBECTH K JOCTU)KEHUIO YCTAaHOB/IEHHOTO MaKCUMYyMa.

B crienapHom Metozie withdraw nporcxoaut nepebop mapameTpoB:
scenario withdraw()

iterate( int i = 1; i < maxCredit+3; i++; )

{
b

return true;

}

objectUnderTest.withdraw( i );

OO6bIuHbIe LUK/BI pabOTAIOT 10 TEX TOp, TIOKa He HapyLIUTCS HEKOTOpOe BHyTpeHHee
yciioBue. Oniepatop iterate aHasoruueH LUK/Y, C TeM OTJIMYMEM, UTO TMPU KaXKJOM
BbI30Be CLIEHADHOT'O MeTO0/la, B KOTOPOM 3aK/IH0UYeH OI1epaTop, BBINOIHSETCS TOIbKO
O/lHa uTepaLus LUKa.

Takum o6pa3om, omepatop iterate Tmo3Bo/sieT OrpaHUUYMBATL KaXKblli BBHI30B
CLIeHapHOTO MeTO/la eJUHCTBEHHBIM TeCTOBBIM BO3/eiCTBUEM, OJJHOBPEMEHHO 3ajia-
Basi apaMeTpbl MHOYKeCTBA TaKUX BO3/|eHiCTBUI B KOJle OJHOTO U TOTO e CLieHapHO-
ro MeTo/a.

[Tocse Toro, Kak orpeziesieH 00beKT TeCTHPOBAHUS W ClieHapHbIE METO/bI, B METO[
main Hy>KHO BK/IFOUWTb MHCTPYKLMH, 3aITyCKaroL1e TeCT:

AccountTestScenario myScenario = new AccountTestScenario();
myScenario.run();

14
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[TpuBeeM T0J/IHBIN TEKCT CLieHapHOTOo Kjacca AccountTestScenario.
package jatva.examples.account;

import jatva.engines.DFSMExplorer;

scenario class AccountTestScenario

{

public static AccountSpecification configureMediators()

{

AccountSpecification result = mediator AccountMediator( targetOb-

ject = new Account() );
result.attachOracle();
return result;

}

int maxCredit = 3;
int maxBalance = 10;

public static void main( String[] args )

{
jatva.tracer.Tracer.getPrototype().setXmlFormat();
AccountTestScenario myScenario = new AccountTestScenario();

if(args.length > 0)

{
int n = Integer.parselnt(args[0]);
if(n < 1) n = 1;
myScenario.maxBalance = n;

if(args.length > 1)

n = Integer.parseInt(args[1]);
if(n < 0) n = 0;
myScenario.maxCredit = n;
Account.maximumCredit = n;

b
b

myScenario.run();

3

protected AccountSpecification objectUnderTest;

public AccountTestScenario()

{

objectUnderTest = configureMediators();
setTestEngine( new DFSMExplorer() );

}

state

{

return new Integer( objectUnderTest.balance );
3
scenario deposit()

if(objectUnderTest.balance < maxBalance)

{
objectUnderTest.deposit( 1 );

15
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¥

return true;

scenario withdraw()

iterate( int i = 1; i < maxCredit+3; i++; )

{

objectUnderTest.withdraw( i );

3

return true;

BbinosiHeHUe TeCTOB U aHa/IN3 pe3ynbTatoB

Jlnist 3armycka TeCTOBOTO CLieHapusi HY)KHO BbIOpaTh COOTBETCTBYIOIMM (haiin B OKHE
Package Explorer 1 Ha)Xath coueraHue Knasuill Ctrl+F11, KIUKHYTE Ha HeM IIpa-
BOU KHOITKOM, ¥ BEIOPATh /IeMEeHT KOHTeKCTHOTO MeHIO Run As/JavaTESK Test.

ElEE\l jatva.examples.account
m Account.java

AccountMediator, sej

[-E8 JRE System Library [rel.6.0_0
[3 javatesk-generated
=, Referenced Libraries

AccountElaboratedTestScenario,
AccountExecuteTestScenario.se)
| AccountFilteredTestScenario.sej

AccountSpedfication, sej
AccountTestScenario. sej

Mew

Open
Open With
Show In

F3

Alt+Shift-+w

3
3

=| Copy
B Copy Qualified Hame
| Paste

# Delete

Ctrl+C

Ctrl+v
Delete

Build Path
Refactor

Alt+shift+T

3
3

£=q Import. ..
-7 Export. ..

r;éh Refresh
Assign Working Sets. ..

F3

?q;. Dedaraﬁun} El Cnnsule}

Run As
Debug As
Team
Compare With
Replace With

M| £ 1 1avaTESK Test
»

- {3 Open Run Dialog...
»
>

Properties

Alt+Enter

Pucynok 5. 3anmyck cieHapHoro kiaacca AccountTestScenario.
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B c/ydyae ycIielmHOro BBITIOJHEHUsI TecTa CO37aeTcs alil mpacchl, UMEOLUH
pacuvpenye .utt. Ero ums cocToUT U3 MMeHH CLieHAapHOTO K/lacca U HoMepa TpaccChl,
paszie/ieHHbIX TOUKOU. Paiin Tpacchl MOsB/SETCS B IPOEKTE Ha TOM >Ke YpPOBHe hepap-
XUH, UTO U BBIMIOJTHEHHBIN CLIeHAPUM.

Y6eautech, uto (aiin Tpacchl CO3/laH U BK/IaZiKa okHa Package Explorer BbIr/IssguT
KakK TMOKa3aHO Ha PUCYHKe.

File Edit Source Refactor Mavigate Search Project
i |3 -0-Q%- & &6

KE Hierarchy | [# Package Explorer &3 = ()

N

=] I% account

= src
ElEE jatva.examples,acoount

m Account.java
----- AccountElaboratedTestScenario. sej
- AccountExecuteTestScenario.sej
AccountFilteredTestScenario. sej
: AccountMediator . sej
----- AccountSpedification. sej
AccountTestScenario. 0.utt
----- AccountTestScenario. sej
-2, JRE System Library [jre1.6.0_03]
- javatesk-generated
&=, Referenced Libraries

Pucynok 6. ®@aiis Tpaccel mocjie 3amycka cueHapus AccountTestScenario.

daiin TpaCChI COAEPXKUT UCXOJHYHO I/IHCl)OpMaL[I/II-O AJid TeHepalliid OTYETOB O IpOoBe-
JAE€HHOM TeCTHPOBaHMHU.

OTueTsl TIPEIOCTAB/ISIOT MO/Ib30BaTeM0 HHPOpMaro 06 0O0Hapy>KeHHBIX B TIpoLiec-
Ce TeCTUPOBaHUs OIIMOKax U yPOBHE JOCTUTHYTOI'O TECTOBOT'O TIOKPBITHSI.

JavaTESK nopgep>kvBaeT ABa BUa OTUETOB:

« HTMIL omuembl
« IIpedcmasneHuss mpacchbl

HTML omuyem

HTML otuet npezcraBnsieT coboit Habop HTML goKymMeHTOB, cofep>kaiiux uHbop-
MaLMI0 O MPOBeJIeHHOM TeCTUPOBAaHHHU.

Insa renepaun HTML oTueTta Hy)XKHO K/IIMKHYTh B OKHe Package Explorer rpasoi
KHOTIKOM MBIIIIM Ha COOTBETCTBYIOLEM (paiisie Tpacchl, 3aTeM BbIOpaTh KOMaHy Gen-
erate Report.
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File Edit Source Refactor Mavigate Search Project Run  Window

et [$-0-Au- | 8EG- B
K'Eg Hierarchy | [ Package Explorer &3 = 7
B& ¥

= '[g- account

EI.E arc
ElEE jatva.examples.account

m Account.java

----- .ﬁ.n:cnuntEIaI:u:uratEdT estScenario. sej

. AccountExecuteTestScenario. sej
----- . AccountFilteredTestScenario. sej
AccountMediator.sej
----- AccountSpedification. sej

----- oo — .

----- AccountT

B8k JRE System Libra Open F3
(- javatesk-generat  Open With J
[+, Referenced Libra Shiaw In Alt4Shift+w »
|i=| Copy Ctrl+C
Bl Cory Quslified Tdame
‘& Paste Ctrl+v
¥ Delete Delete
Build Path L4
Refactor Alt+shift+T *
2 Import...
7 Export. ..
i Refresh F5

Assign Working Sets...

Open Test

Generate Report
Add To

Run As

Debug As

Team

Compare With
Replace With

b . . . .

Properties Alt+Enter

PucyHok 7. I'enepanusas HTML oruera.

byger otkpbiT auanor Generate UniTESK Report, npesHa3HaueHHbIM [1s1 Ha-
ctpoiku HTML otuetoB. Bkiagka Generate cozfepXUT InapaMmeTpbl I'eHepaLyu
(alinoB, TorJa Kak BKIaZka Report 103BoJisieT HAaCTPOUTH CO/lep)KaHHEe OTYeTa.
Inist TOro, uTOOBI MOC/Ie TeHepaluy 0TYeT ObIT OTKPBIT B CUCTEMHOM Opay3epe, a He B
Eclipse, Hy>xHO oTMeTuTb ranouky Use external browser to view report.
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Il Generate UniTESK Report

Generation | Report I
¥ Generate report to temporary folder

¥ Do not recreate report if it exists in cache
™ Generate report to custom folder:

|F:'-_'Ia'-.-'aTESK'-.Examples'-.account'-sru:'-Jat'-.-'a'-ExampIes'-.acu:u:uunt'-Au:cu:uuntTestScenariu:u.IZI UnIiTESK, Repoart j Browse, .. |

¥ Cpen tepatt after genetation

¥ Use external browser to view report

x|

[ Display only if Shift key is down

Generate I Restore Defaults | Cancel |

Pucynok 8. Hacrpoiika renepanjuu HTML otuera.

CornacHo BeiOOpY, creHepupoBaHHbii HTML otuer OyzeT oTkpwiT BHyTpu Eclipse
iy B 6paysepe no ymonuanuto. Tabsuiia Ha nepBoii cTpaHulle (Overview) mpe-
CTaBJIsleT MH(OPMALMI0 O TOJHOTe IMOKPHITUS Y4YacTBOBABILMX B TecTe IMakeTOB U
MPOCTPAHCTB UMeH. [1pefyCMOTpeHbI CieAyIoLe CTOMOLIbL:

« branches — ypoBeHb NMOKPBITUS BeTBeU (PYHKLIMOHATIbHOCTU
+ marks — ypoBeHb TTOKDBITHSI TIOMeUEeHHBIX Iy Tel

+ predicates — ypoBeHb ITOKPBITUA IPeJUKATOB

+ disjuncts — ypoBeHb I[TIOKPBITHS AU3bIOHKTOB
« states/transitions — Ko/1MuecTBO COCTOSTHUI/KO/IMUECTBO IIepex0/i0B MeX-

Ay COCTOAHUSAMU

Overview Report
generated: 03.12.2007 11:49:08

Overview
@ overview
3
j.examples.account Summary
packages/namespaces| branches marks predicates | disjuncts |states/transitions
j.examples.account 100% (3/3) |100% (9/9) |100% (9/9) |[100% (9/9) |[14/83
100% (3/3)|100% (9/9)|100% (9/9)|100% (9/9)|14/83

Pucynok 9. Crpanuna Overview HTML ortuera.
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Iist monmyueHust THPOPMAIMKM O pe3ysbTaTaX TeCTUPOBaHMs Kiacca Account, BbiOe-
puTe 3/IeMeHT MeHIO j.examples.account. MHbopmarus U3 Tabauibl Overview
Oyzet pa3zeneHa Mexay TabnuilaMyd scenarios U specifications: KomyecTBa co-
CTOSTHUM — XapaKTePUCTUKU CLIeHapHsl, a TT0OKa3aTe/y MOKPbITUM — XapaKTepPUCTUKU
crieliudUKaIui.
B Package/Namespace Summary Report
r generated: 03.12.2007 11:49:08

jatva.examples.account

@ overview
A j.examples.account
Summary
AccountTestScenario
AccountSpecification scenarios states/transitions
AccountTestScenario 14/83
14/83
specifications branches marks predicates disjuncts
AccountSpecification 100% (3/3) 100% (9/9) 100% (9/9) 100% (9/9)
100% (3/3) |100% (9/9) |100% (9/9) |100% (9/9)

Pucynok 10. Ctpanuna cBogHou nHopmanum o pe3y/1bTaTax TeCTHPOBaHHSA.

[TomsnemeHT MeHI0 AccountTestScenario maer goctyn K Tabsudie Scenario
Transitions Report, B KOTOPOU Nepeurc/ieHbl BCe Mepexo/ibl MeKJy COCTOSIHUSIMU
TeCTOBOM MO/Ie/iv, CO C/IeAYIOIIUMU XapaKTepHUCTUKaMHU:

« states — HauanbHbIe cOCTOSIHUS (70 Tiepexo/a). [lepexo/bl TPyNMUPYHOTCS
T10 3TOMY TlapaMeTpy — MEeXKIy TPYIINaMH IPaHULIbI siueek TaO/IuL] ABOMHbIE.

« transitions — MeTo/bl, BbI3BaBIIIMe TIepeX0/ U 3HauUeHus1 UTepal[uOHHbIX
repeMeHHBIX OTlepaTopoB iterate, UCoIb30BaHHbBIE TIPU BhI30BE

+ end states — KoHeuHble COCTOsIHUSA (TTOC/Ie Tepexo/ia)

* hits/fails — KO/1ueCTBO I1epexX0/i0B, COBEPIIEHHbIX OIUCAHHBIM
00pa3oM/K0/IMYeCcTBO OIMIMO0K, 0OHAPYKEeHHBIX TIPY Tiepexo/iax

B Scenario Certain Transitions Report
r generated: 03.12.2007 11:49:08

jatva.examples.account.AccountT estScenario

@ overview
@ j.examples.account .
Certain trans All trans
AccountTestScenario
AccountSpecification states/trans/failures
14/83
states transitions end states hits /fails
-1 Jjatva.examples.account.AccountTestScenario.withdraw | -1 1
(inti=3)
jatva.examples.account.AccountTestScenario.withdraw 1
(inti=4)
jatva.examples.account.AccountTestScenario.withdraw 1
(inti=5)
-1 jatva.examples.account.AccountTestScenario.withdraw | -2 2
(inti=1)
-1 jatva.examples.account.AccountTestScenario.withdraw | -3 1
(inti=2)
-1 jatva.examples.account.AccountTestScenario.deposit (|0 13
-2 jatva.examples.account.AccountTestScenario.deposit (|-1 10

Pucynok 11. CTpaHuna c JaHHBIMH 0 cHieHapHbIX nepexogax HTML otuera.
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[MoganemeHnT MeHo AccountSpecification oTkpeiBaeT Tabmiy Specification
Summary Report, B KOTOPOU napaMeTpbl NOKPITHUS [|eTaTU3UPOBaHbI /151 KaXK[OTO
crielji(UKaIMOHHOTO MeTo/1a:

B Specification Summary Report
r generated: 03.12.2007 11:49:08
jatva.examples.account.AccountSpecification
@ overview

A j.examples.account
Summary

AccountTestScenario

AccountSpecification

@ deposit(int)
@ withdraw(int)

specification methods

branches

marks

predicates

disjuncts

deposit(int)

100% (1/1)

100% (3/2)

100% (3/3)

100% (3/3)

withdraw(int)

100% (2/2)

100% (6/6)

100% (6/6)

100% (6/6)

100% (3/3)

100% (9/9)

100% (9/9)

100% (9/9)

Pucynok 12. CBoaHas Tad/iMiia NOKPHITHA ClelU(pUKAIHOHHBIX METO/I0B.

Mo KUKy Ha JiFo60M U3 MeTO/[0B Oy/1eT OTKpbITa paciivpeHHasi Tabuia MOKPBITHS:

« branches — nokpeIThie BeTBY (B KOZie CrieL{u(pUKaLMOHHOTO MeToza 0003Ha-
YeHbI K/IF0UeBbIM CJIOBOM branch)

+ marks — MeTK{ BapMaHTOB TPOX0/ia BeTBU (0003HaueHbI K/IF0OUEeBbIM CJIOBOM
mark)

« predicates — yc/iOBUsl, KOTOPbIM COOTBECTBYIOT MeTKM mar Kk Toii ke CcTpo-
KU TaO/HIIBI

« disjuncts — jioruyeckye 3HaueHUs 71EMEHTOB MpeJi- U MOCTYCI0BUM, COOT-
BEeTCTBYHOLL1e BAPUAHTY [POXO0/A BETBU

 hits/fails — Ko/MuecTBO NPOX0J0B, NPOU3BEJEHHBIX IO JaHHOW BETBU U KO-
JIMUECTBO OIMIMOO0K, 0OHAPY>KEeHHBIX IPH 3THUX MPOX0/aX

 Method Coverage Report
' generated: 03.12.2007 11:49:08
® ] void jatva.examples.account.AccountSpedcification.deposit(int)
Overview
@ j.examples.account
AccountTestScenario

Coverage
AccountSpecification
@ deposit(int)
@ withdraw{int) " . " "
W branches marks predicates disjuncts |hits/fails
folf1|f2|fa]fa
1009 (1/1)|100% (3/3) 100% (3/3)|100% (3/3) [212
Single Deposit on account with negative (predicated |+ (- [— |— 29
balance; Single
Deposit on empty account; Single |predicatel + |—|= |+ 20
Deposit on account with positive |predicate2 |+ (- [+ 163
balance; Single
100% (1/1)|100% (3/3) 1002 (3/3)|100% (3/3) [212

predicates

predicate0 (0 < balance) && !(balance == 0)
predicatel (0 < balance) && balance ==0
predicate2 0 < balance

prime formulas

fo 0 < sum

fi Integer. MAX_VALUE - sum < balance
f2 0 < balance

fa balance == 10

f4 balance == pre balance + sum

Pucynok 13. Tafymna ¢ pe3y/ibTaTaMy TeCTUPOBaHHUsA crenuKaHOHHOro MeToza deposit.
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AmnanoruyHasi Tabnuia A1 Metoza withdraw; BapuaHTbl, pUHAA/IEKall1ie pa3sHbIM
BeTBSAM branch rpynnupyrTcs COOTBETCTBEHHO.

A Method Coverage Report
f generated: 03.12.2007 11:49:08

int jatva.examples.account.AccountSpedcification.withdraw(int)

@ overview
A j.examples.account
Coverage
AccountTestScenario
AccountSpecification branches marks predicates disjuncts hits /fails
°  deposit(int) fo|f1]2[f3)4]f5f6 |7
@ withdraw(int) 100% (2/2)|100% (6/6) 100% (6/6)|100% (6/6) 83
ToolLargeSum | Withdrawal from predicate0 + [—|— |+ 12

account with negative
balance; ToolLargeSum

Withdrawal from empty | predicate1 |+ = [+ |+ 2
account;

ToolLargeSum

Withdrawal from predicate2 |+ |+ | |+ !

account with positive
balance; ToolLargeSum

Normal Withdrawal from predicate3 = === 3
account with negative
balance; Mormal

Withdrawal from empty | predicated |+ = |+ |- 3
account; Normal

Withdrawal from predicate5 + |+ = 60
account with positive
balance; Mormal

100% (2/2) |100% (6/6) 100% (6/6)|100% (6/6) 83

Pucynok 14. Tab6mna ¢ pe3ybTaTaMu TecTUpoBaHusl ciefugukanuoHHoro Merosa withdraw.

3amMeTuM, UTO JJaHHbIe OTUeTa CBUETEe/bCTBYIOT O MOJIHOM MOKPBITHY Lie/ieBoi (yHK-
L[MOHA/IbHOCTH: BCeé HaMeueHHble BapUAHThI MOBeJeHUs1 ObUIM KOPPEKTHO TPOTeCTH-
POBaHBbI.

lpedcmassieHUss mpaccsol

JavaTESK noanep>kvBaeT ueTbipe BH/ia NIPeCTaB/I€HUS TPACChl:

« XML (XML npedcmasnenue) — npepcTaBieHne Tpacchbl B oopmaTe
XML, TeKCTOBBII (paii, reHepUpyeMbli TECTOBOM Cpefioit

« Structure (CTPYKTYypHOE npeacTaB/ieHne) — npencTaBneHmne
Tpacchbl B BUOe AepeBa N3 CTPYKTYPHbIX 3/IEMEHTOB TPaCChl
+ MSC (MSC npedcmaeneHue) — rpefcTaBiieHMe Tpaccbl B BuAe

MSC (Message Sequence Charts) AnarpamMmsbl

« FSM Model (NnpeacTaBsieHVe B BUAe aBToMaTa) — npeacraBie-
HWE o/IHOro U3 BHITIOHSABILIMXCS B TecTe CLLeHAPUA B BUOE rpada co-
CTOSSHUWN W~ nepexonoB KOHEYHOIo0 aBTOMaTa
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B IDE Eclipse BcTpoeHa BO3MOXXHOCTb IPOCMOTPA BCeX UeThbIpex BU/IOB Ipe/iCTaBIle-
HUS: TI0 JBOMHOMY K/MKY OTKDBbIBaeTCsl IpefcTaBieHWe 1o ymosvanuro (FSM), a
TepeK/IroueHre MeXZy MpeJCTaB/JIeHUsIMU OCYILeCTBJISIeTCs C ITOMOILbIO 3aK/IaJ0K B
HYDKHel 4aCTH OKHa.

File Edit Mavigate Search Project Run Window Help

J £S5~ |%-0-Q- | E#G-|®y |- o RK[ A ED P e
?g Hierarchy 3 Package Explorer &3 = 0O ,* AccountTestSeenario, 0.utt 32 =08
[Bs~ =

= account -3
El@ src

E|EE\l jatva.examples.account

m Account.java

AccountElaboratedTestScenario.

- -1
AccountExecuteTestScenario, se

AccountFilteredTestScenario. sej
AccountMediator . sej
AccountSpecification. sgj

,* AccountTestScenario, 0, utt

] AccountTestScenario.sej
[#-E84 IRE System Library [jre1.6.0_03] b
[ javatesk-generated
-2} Referenced Libraries 3

I [ Llj

Pucynok 15. FSM-nipejcraB/ieHe Tpacchl.

1
F5M | MSC | Structure | XML |

B maHHOM Tipe/icTaB/IeHUM Tpacca MoKa3aHa B BUje rpada COCTOSTHUM KOHEUYHOTO aB-
TOMarTa, 3a/JaHHOT0 B CIleHapHOM Kiacce AccountTestScenario. ITogpobHOCTH 0
repexozie MOXKHO y3HaTb, KJIMKHYB Ha CTpeJiKe, KoTopast ero obo3Hauaet. JIuaus Oy-
JIeT BblJiesieHa I[IBETOM, a IO/ CTPeIKOM Oy/1eT BbIBeJHO T0JTHOe UMSI CLIeHapHOTO Me-
TOZA ¥ COOTBETCTBYIOLLIME [Iepexoy 3HaueHHs UTepaLiMOHHbBIX IIepeMeHHbIX.

JavaTESK rmpefiocTaBiisieT BO3MOKHOCTb IIPOUTPbIBAHUSA MPe/CTaB/IeHrs] TPACChl KaK
Brepes, Tak U Hasaz. Ilo ymonuaHuro mpu Hakatiu KHONKW Play Forward Boc-
npousBefieHre paboThl aBTOMaTa HauHeTCsl C Haua/IbHOTO COCTOSIHUS; eC/IU JKe Tepef
3aIlyCKOM BBI/IeJINTh KJIMKOM MBI HEKOTOPOe COCTOSIHUE WU CTPesKy, Harpas/ieH-
HYI0 Ha Hero, TO BOCIIPOU3BeJeHre HauHeTCs C 3TOro Mecra. Tekyllye COCTOSIHUS U
repexo/sl Bbe/IA0TCS LIBETOM.

23



JavaTESK: riepBoe 3HaKOMCTBO

BBAHHI/IE CKOPOCTH BOCIIpOM3BeeHHA TMPOU3BOAUTCA C IIOMOILBHO CUETUHKA Speed.
OcTanbHbIe KHOIIKU y1ipaBJ/IeHHA AEﬁCTBy]-OT COOTBETCTBEHHO HMKOHKAM: IIO3BOJIAKOT
IMPOWI'DBIBATL 3dIIMCh B 06paTHOM HallpaB/IeHHWH, OCTaHABJ/IMBATHL BOCIIPpOM3BE[AE€HHE
A0 OKOHYdHHUA paGOTbI dBTOMdTa W MPOCMATPUBATH 3dIIMCh IIOIIArOBO B o0boux
HallpaBJ/IEHUAX.

File Edit Mavigate Search Project Run Window Help

|-l |%-0-Q- | BHE G- |®F | -0 G- -
| @ & | 4 4 @ Ib p Speed: 1 = Line: 1216 of 7367

'Eg Hierarchy | [ Package Explorer 53 = O || & AccountTestScenario.0.utt &2 =0
SN=RN g — =l
= & account

EB src U
E"'E\‘ jatva.examples.account

- [J] Account.java
AccountElaboratedTestScenario.
AccountExecuteTestScenario.se; 7
AccountFilteredTestScenario. sej
AccountMediator. sej

AccountSpecification. sej 'ﬂ'
3 AccountTestScenario. 0.utt O]

----- AccountTestScenario. sej

[-B IRE System Library [jre1.6.0_03] 5
- javatesk-generated
[+-Eh Referenced Libraries

el

1l b
F5M [ MSC | structure [ XML |

PucyHnok 16. FSM-nipeficraB/ieHle TPacChl B pe)KUMe BOCIIPOU3Be eHU.
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AkTrBUpOBaB BK/IaJKy XML, MoxxHO yBUAeTh XML npencraBneHue Tpacchl. B nas-
HOM TIpe/[CTaB/IeHUH Tpacca MoKa3aHa Takol, Kak OHa XpaHUTCS B (paiisie C paciivpe-
HHeM .uUtt.

File Edit Mavigate Search Project Run Window Help
| it [$-0-Q- | BHG-|®F /-0 -G - |RA[4 4

T‘.‘ Hierarchy | [# Package Explorer 52 = O || & AccountTestScenario.0.utt 2

| = <)===> = ||<trace >
<environment trace="0" name="Product Name" value="lavaTESK"/>

= % account <environment trace="0" name="Operating System” value="Windows XP x36 5.17/>
B[ src <environment trace="0" name="Product Build” value="Thu Dec 06 11:07:13 M5K 2007"(=

<environment trace="0" name="Host" value ="Kar /132, 168, 1.82" =
<environment trace="0" name="Java YM" value="5un Microsystems Inc. Java HotSpot{TM) Client YM 1.5,
[¥] Account.java <environment trace="0" name="Product Version” value="SNAPSHOT />
1 AccountElaboratedTestScenario, || <Stenario_start trace="0" name ="jatva.examples,account. AccountTestScenario™ ime="1196928440015",
<state trace="0"id="0">
<scenario_value trace="0"kind="state” type="java.lang.Integer"” value="0">
AccountFilteredTestScenario. sej <transition_start trace="0"id="0"/>
AccountMediator, sej <scenario_value trace ="0" kind="scenario method” value="jatva.examples.account. AccountTestScenar
P : <model_object trace="0" id="4a63d8">jatva.examples.account. AccountMediator @4a63d3: { balance =
AccountSpedfication.se] <model_operation_start trace="0" kind="stimulus" signature="void jatva.examples.account. AccountSpe
AccountTestScenario. 0.utt <model_value trace ="0" kind="argument” type="int" name="sum" value="1">
AccountTestScenario.sej <orade_start trace="0" signature="void jatva.examples.account. AccountSpecification. deposit{int) "/ =
- ; : <coverage_structure trace="0">
Cl-EA T-IRE System Library [re1.6.0_03] <formulae > <formula id="0"=0 &lt; sum</formula’<formula id="1">Integer MAX_VALUE - sum &t;
- javatesk-generated <branches=<branch id="0">Single </branch></branches =
[+ B Referenced Libraries <marked_paths > <marked_path id="0">=Deposit on account with negative balance; Single < /marked_
<predicates > <predicate id="0">1(0 &lt; balance) &amp;&amp; !{balance == 0) < /predicate > <predi
<disjuncts==<disjunct id="0" formulae="+---" branch="0" marked_path="0" predicate ="0"/ > <disjun
<fcoverage_structure>
<prime_formula trace="0"id="0" value="true"/>
=prime_formula trace="0"id="1" value="false"/>
<precondition_end trace="0"/>
<prime_formula trace="0"id="2" value="false"/>
<prime_formula trace="0"id="3" value="true"/>
<mark trace="0" name ="Deposit on empty account”f=
<branch trace="0" name="Single"/>
7 I wirnl nni-I-.Hnn ahimet broem ™ i " Wb s T i nh s cveeanlon e

FSM |MSC |Structure XML |

=83 jatva.examples.account

AccountExecuteTestScenario. se;

Pucynok 17. XML npeacraB/ieHue Tpacchl.
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[ns mpocMoTpa CTPYKTYPHOTO TIpeJCTaB/eHHsI TpacChl TepelanTe Ha BKIAJKy
Structure. Tpacca B HeM TpeZicTaB/ieHa B BH/ie [lepeBa U3 CTPYKTYPHBIX 37IeMEHTOB.

B KopHe ziepeBa HaxXxoAWUTCS y3esq Trace, COOTBETCTBYIOIIMN BbIOpaHHOMY (aiimy
Tpaccel. Ero noromkamu asisrorcs y3nael Thread, omuchiBarolijie MOTOKH, CO37a-
BaeMble TECTOM. B Haililem nprMepe C037aeTcsi OJUH MOTOK C uAeHTUduKaTopom 0.
Ero moromkamu sIBISOTCA y3/1bl Scenario, ONUCHIBAKOLMe CLieHapHble K/acchbl, 3a-
MyllleHHble B J@HHOM IIOTOKe. B Hailem npumepe 5TO eZMHCTBEHHBIM CLieHapHBIN
kacc AccountTestScenario. Ero noromkamu sIBJsitOTCS y371bl State, onuckiBaro-
II1ie COCTOSIHUSI KOHEYHOTO aBTOMara, Tiepeurnc/ieHHbIe B Topsiike ux 00xoza B Tpo-
Ljecce TeCTUPOBaHUS. [I1s1 K&XKAOro COCTOSIHUSL yKa3aH ero UAeHTU(UKaTop U Iepe-
xog, Transition. [lepexos xapakTepu3syeTcsl CLieHapHbIM MeTozZoM (deposit w3
K/iacca AccountTestScenario) u Mogesnblo liesieBoro kinacca Model, B KoTopoit
yKasaH crieljuduKalvoHHbIii MeTof, (AccountSpecification.deposit (int))
v y3en Oracle, copep>kalljyii BbINOIHSIEMbIe OPaKyJI0M MPOBEPKH.

File Edit MNavigate Search Project Run  Window Help

[ - [%-0-Q%- | BHFG-|®F | - -0 G- [RK| 4 A E P P spedin
?g Hierarchy | [ Package Explorer 53 = O || & AccountTestScenario.0.utt 52 =0

- Seenario: AccountTestScenario
(- State: 0
- Transition: jatva.examples, account. AccountTestScenario. deposit
= Madel: veid jatva.examples.account, AccountSpecification. deposit(int)

| _Q:‘bv &= Thread: 0 -
= % account
EIB src

-8 jatva.examples.account

- [J] Account java i--grgument : int sum = 1
- AccountElaboratedTestScenario. E| O_rade: void jatva.examples.account. AccountSpedification. deposit(int)
AccountExecuteTestScenario. se; =) Precondition
AccountFilteredTestScenario.sej - Coverage structure
AccountMediator, sej e < sum
2 AccountSpecdification. sej Integer.MAX_VALUE - sum < balance
----- F AccountTestScenario.0.utt -0 < balance
""" AccountTestScenario.sej - balance ==
[+ B8, JRE System Library [jrel.6.0_03] --mark : Deposit on empty account
- javatesk-generated - branch: Single
[+ =), Referenced Libraries - Implementation: null
- Invariant: I

- balance == pre balance +sum
[#- State:
[#-State:
[#]- State:
[+ State:
[#- State:
[#-State:
[#]- State:
- State: 8 LI
FsM [MSC | structure [ XML |

ENI- RN, IR K R

PucyHnoxk 18. CTpyKTypHOe npeAcTaB/ieHUe TPAcChl.
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[7nst mpocMoTpa Tpacchl B Bujie MSC auarpammebl, riepelizinre Ha Bkiagaky MSC. Co-
0OITeHUSIMH Ha IMarpamMMe SIBJISTFOTCSI BBI3OBBI CIIEHAPHBIX U CIeU(PUKAIIMOHHBIX Me-
TOJIOB, a TaK)Ke BePAUKT O MPaBUJILHOCTH MOBe/leHus1 00beKTa 1ie/ieBoro Kracca.

File Edit MNavigate Search Project Run  Window Help

[Nwitts |3 -0- Q- | EHG-|® |- - G- - |&R &[4 EID P Seedt
'Eg Hierarchy | [ Package Explorer 53 = O || & AccountTestScenario.0.utt 52 =0

) =R . =l
= & account

EIB src
-8 jatva.examples.account
B[] Account.java

Model

void jatva.examples.account.AccountSpecificat|ondepositfint) {
argument: int sum = 1

AccountElaboratedTestScenario,
AccountExecuteTestScenario. se;
AccountFilteredTestScenario. sej

Precondition

AccountMediator, sej
AccountSpecdification. sej

----- AccountTestScenario.sej

[#-E8h JRE System Library [ire1.6.0_03]

E

- javatesk-generated

+|- Btk Referenced Libraries

- ,ﬂ'_’ AccountTestScenario, 0.utt

0 < sum

I{ Integer.MAX_VALUE -sum < balance)

I{ 0 < balance)

balance == 0

mark : Depositon empty account
branch : Single

deposit{int) {int null = 1}

Implementation

Invariant: I

| halanre == nre halanre + sum

pr

4
FsM [Msc | structure [ xuL |

Pucynok 19. MSC npeacraB/ieHue Tpacchl.
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