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BBepeHue

B n1aHHOM JOKyMEHTE paccMaTpuBaeTcsi IMpolecc pa3pabOTKH TECTOB C
ucnojs3oBanueM uHcTpymMeHta JavaTESK Ha npumepe kiacca, peaiM3yroIIEro
METOIBI JIsl paOOThI ¢ OAHKOBCKUM KPEIUTHBIM CYETOM.

[lepen ero mpoureHuem pekoMmeHayercss o3HakoMuthes ¢ JavaTESK Installation In-
struction.

B ,Z[aJIBHefII.HeM, KJ1acC, IJis KOTOpOro pa3pa6aTLIBa10Tc;1 TCCThI, 6YI[CM Ha3bIBaTh
yenesviM Kiaccom, a TCCTUPYEMBIC METO/IbI JAHHOI'O KJIacCa — Yeie8bIMU Memooamu.

[TprimMep COCTOUT U3 CIEAYIOUINX YaCTEH:

e Onucanue yenesozo kiacca

«  Cozdanue npoekma 6 cpede paspabomxu

o Cneyudukauus ueneso2o kuacca

«  Paspabomka meduamopa

»  Paspabomka mecmoso2o cuernapus

»  Buinoanenue mecmos u ananuz pe3yibmanmos

OnucaHue ueneBoOro Knacca

J511 GaHKOBCKOT'O KPEIUTHOTO CYETa OMPEJICICHBI JIBa METO/a: 3aYMCICHUE U CHSATHE
JeHer co cuera. JlaHHBIe Kjacca OrpaHHMYeHbl OalaHcOM cuera. Takke 3aaaH
MaKCHUMAaJIbHBIN pa3Mep KpeauTa, ONpeesSIoNini, Ha CKOJIBKO OalaHC cYeTa MOXKET
OITYCKAaTbCs HUKEC HYJIA.

Bwmecte ¢ JavaTESK mocraBisieTcss I€MOHCTPAIIMOHHBIN KJIacC Account BMECTE C
HaOopoM TecToB. IIpoekT, BKIOUarOmuii Bce HEOOXOoauMble (ailsibl, pacIoNoXeH B
KaTajore examples/account.

Jannble k1acca Account:
e public int balance — TeKymI/Iﬁ OajlaHC c4era.

+ static public int maximumCredit — MaKCUMaJIbHBIA pa3Mep
KpeauTa TaHHOI'O KJiacca.

NuTepdeiic kiacca Account COCTOUT U3 CIEAYIOIUX METOIOB:

e+ Account () — KOHCTPYKTOp, CO37acT OAHKOBCKHH KpPEIUTHBIA CYET C
HYJIEBBIM OaraHCcoM;

e void deposit(int sum) — BBIIOJHICT 3QUYUCIICHHE IIOJIOKUTEIHLHOMN
CYMMBI sum Ha CUeT, YBEIMUMBaeT OallaHC cueTa Ha YKA3aHHYIO CYMMY;

e int withdraw(int sum) — BBIIOJHSET CHATHE IIOJOKHUTEIHLHOU CYMMBI

sum co cueTa, ecM pa3Hulla TeKyIlero OanaHca U CyMMBbl SUm yKJIaJbIBaeTCsI
B JIOITyCTUMBIN pa3Mep KpeauTa, METO BO3BpallaeT sum, uaave — 0.

Cos3paHue npoekTa B cpeae pa3paboTku

[Ipoekr, conepkammii LeneBod Kiacc Account, TpeOOBaHHS K HEMY U TECTHI,
conepxutcsi B nocraBke JavaTESK, B mpoekre account. UToOBI 03HAKOMHUTBHCS C
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HUMH, UMIIOPTUPYITE TPOEKT B cpeny paspadotku Eclipse. g 3Toro BeiOepute B
MeHio koManny File/Import... B nossusmemMcs nquanore Import passepHure ysen
General u BoiOepuTe MyHKT Existing Projects into Workspace.

iy
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
o GE Breakpoints

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

------ EL preferences
-2 CfC++

~[Z VS

[== Plug-in Development
~[== Team

(7) = Back I Mext = I Finish Cancel

Pucynoxk 1. Boi6op cnioco6a no6aBienus ¢aiijioB NpuMepoB B MPOEKT.
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[Tocne naxatws kHONKM Next amamor Import wu3MeEHUTCs, Tpeayiaras BBIOpaTh
nanky ¢ ¢aiiamu npuMepoB. HaxkmMuTe Ha KHOTMKY Browse..., COOTBETCTBYIONIYIO
noio Select root directory.

[Tanka ¢ ¢aitnamu npuMepoB HaxoAuTcs B Katanore yctaHoBku JavaTESK: naiins
9TOT KaTajor, CJeIyeT pa3BepHYTh MOJKATAJIOT examples W BBIOpAaTh B KadyecTBE
LIEJICBOT'O KaTaJjiora IIalkKy 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

Pucynoxk 2. BoiGop kaTasora ¢ ¢aiiiaMmu npuMepos 1Jisi UMIOpTA.
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[To naxxaturo OK cpena HaWaeT B 3TOM MalKe MPOEKT account. Pekomenpyercs
TaKXKe OTMETHTh omiuio Copy projects into workspace, uToObl paborTarh C
KOIUEH MpoeKTa, rapaHTUPysl HEMPUKOCHOBEHHOCTh (DalijIOB HCXOHBIX IPUMEPOB.

ITo Haxxaturo kHOMKK Finish mpoekT Oy1eT MIIOPTHPOBaH.

[ 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

® =

Pucynox 3. BeiOop kaTanora ¢ ¢aiiiaMu NpuMepoB JJIsi HMIOPTA.
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[IpoekT TOTOB K padore. YOeautech, UYTO CTPYKTypa KaTaJOroB TMPOEKTa
COOTBETCTBYET 00pa3ily:

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

Pucynok 4. CTpyKkTypa KaTaJIoroB roToBOro npoeKTra.

Cneuundmkauma ueneBoro Knacca

Texnonorus tectupoBanusi UniTESK, mognepkuBaemas JavaTESK, nmpenmnomnaraer,
4TO TpeOOBaHUS K LIEJIEBOMY KJacCy 3allMCaHbl B YETKOI HEABYCMBICICHHOU (opMme.
Taxas ¢popma npencraBieHus TpeOOBaHUI Ha3bIBaeTCA YOpManbHOU cneyudukayuetl.
OHa MOXET HCIOoNb30BaThCs JUIsl aBTOMATHMYECKONM TEHEpalMHM Opakyiog —
KOMIIOHEHTOB TE€CTOBOM CHCTEMBI, IPOBEPSIOLINX COOTBETCTBUE MEX/Y IOBEJACHUEM
LIEJIEBBIX METOJIOB U TPEOOBAHUSIM K HUM.

B JavaTESK ¢opmanbhble crenudukanuy MUIIYTCS Ha CHEIHAIbHOM S3bIKE,
SABJISIIOIIEMCS  PacIIMPEHUEM s3bIKa mporpaMmupoBaHus Java. JlaHHBIA  SI3BIK
MO3BOJISIET  OINUCHIBATh  (DYHKYUOHATbHBbIE MpeOo6aHusi, KOTOPbIE OIPEIENIOT
@YHKYUOHANbHOCMb TIENIEBBIX METO/IOB, TO €CTh TO, UTO OHU JIOJIKHBI JIENIaTh.

Crnemudukanuu Ha s3p1ke JavaTESK odenp moxosxu Ha Java koa. Ouu opopmitstoTes
B BHUJC CIHCHUAIBHBIX KJIAcCOB, HA3bIBACMBIX CHEYUPUKAYUOHHHIMU, KOTOPHIC
pacroyiararotcs B ¢aiiax ¢ pacIIMpeHUueM . se.

Y Hac B TpPOEKTE YK€ €CTh TOTOBbIM  CcHenM(PHUKAIMOHHBIM  KJacc
AccountSpecification, paccCMOTpUM €ro KOJ, cojAepKamuiics B (aiiie
AccountSpecification.sej. UTOOBI OTKpPBITH ATOT (hailyl, TBAXKIBI KIMKHUTE IO
ero ukoHke B okHe Package Explorer.

specification class AccountSpecification

{
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}

CrnenuduKaMOHHBIA KJacC OTJIMYaeTcs OT oObIYHOro Java-kiacca KIIOYEBBIM CIIO-
BOM specification.

Ha ocHoBe moneit 11e1eBoro kiacca CTpOUTCS MoOoenb OAHHbIX, I XpaHEHUs! KOTO-
POii co3MaroTCs Mmostsl cenuuKaImoOHHOro Kiacca. B ciydae kiacca Account C€oOT-
BETCTBUE TIPOCTOE, TMOITOMY Kiacc AccountSpecification o00JagaeT TOYHO
TaKUMH JK€ TOJsIMH — public int balance s XpaHeHUs OajaHca cueTra U
static public int maximumCredit A MaKCHMAaJIbHOI'O KpeauTa.

OrpaHuveHus Ha MOBEICHUE IEIEBBIX METOA0B O(OPMIISIOTCS KaK METOIBI CIIeTH(H-
KAaIIMOHHBIX KJIACCOB, ITIOMEYCHHBbIE MOIU(PUKATOPOM specification. Takue
METOAbI Ha3bIBAKOTCS cneyupuKkayuoHHvIMU Mmemooamu. OOBIYHO
crien(UKAIMOHHBI METO/I OIMCHIBAET TIOBEJACHHE OJIHOTO IIEJIEBOTO METO/Na |
HMEET TAKOE XK€ UMH.

PaccmoTpuM crienuduKanoOHHBIA METOJT deposit, ONMUCHIBAOIINNA BKJIAJ ACHET Ha
CYET:

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;

}

Teno crenupuKanmMOHHOTO METOJa, KOTOPOE OMNHCHIBACT IOBEICHHUE IIEIEBOTO
MeToa B hopMe Ipe/l- U MOCTYCIOBUH.

[TpenycnoBue — 3TO OJIOK, TOMEUEHHBIA KIFOYEBBIM CIIOBOM pre W BO3BPALIAIOIIHIA
pe3ynbTarT THMAa boolean, 3aBUCIIIANA OT BXOJHBIX IAPAMETPOB M COCTOSHHS
o0bekTa crenuduKkanmoHHOTO Kiacca. [IpemycnmoBue 3amaeT o01acTh MPUMEHEHHUS
CHCI_II/I(bI/IKaI_[I/IOHHOl"O MeToga — €CJIn HpeI[YCJIOBI/Ie BO3BpaH_IaCT true, HpI/I BBI3OBC
METO4a MOXXHO OXHUIAAThb OT HEIO KOppeKTHOFO IIOBCIACHU, B HpOTI/IBHOM cnyqae
pe3ynbTat paboThl METOAA MOXKET OBITh HE OIpE/IeTICH.

B Hamem mpumMepe mpeayciioBHe MOKa3bIBaeT, YTO CyMMa BKJIa/la sum JOJDKHA OBITH
MOJIOKUTEIIPHOM, a PE3yJbTaT CIOXKEHHUS TEKyIero Oajlanca balance M CyMMBI
BKJIaJa sum HE JODKEH MPEBOCXOAUTH MAKCUMAJILHOTO JOIIYCTUMOIO 3HAUECHUS THUIIA
int.

[IpenycnoBue cnenmupuKAIMOHHOTO METOJa MOXKET OBITh OMYIIEHO, YTO JKBHBA-
JIEHTHO HAJIMYUIO MPEAYCIOBUS, BCETJa BO3BPAILAIOIIETO true:

pre { return true; }
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[ToctycnoBue — 3TO OJIOK, TOMEUYSHHBIH KITFOYEBBIM CIIOBOM pOSt M BO3BPAIIAFOIIHIA
pe3yabTar THUMa boolean. IlocTycioBue aHamUM3UpyeT 3HAYCHHE MAPaMETPOB
crienu(UKAMOHHOTO METO/a, €r0 Pe3yJbTaT, COCTOSTHHE O0BEKTa CrerudUuKaIuoH-
HOI'0 KJIaCCa U MOKa3bIBACT, COOTBCTCTBYCT JIU IMOBCACHHUC MCTOJA OXKUAAHUAM.

B Hamem npumepe mocTyCIIOBUE MOKA3bIBAET, UTO MOBEACHUE METO/Ia deposit Kop-
PEKTHO, eciu OajlaHc cueTa Imociie BhI3oBa MeToja (balance) paBeH OajaHCy cuera
110 BbI30Ba MeTO/1a (pre balance), yBEIMYEHHOMY Ha CyMMY BKJIaJia sum.

Omneparoppl branch M mark HCHOJB3YIOTCA [UIsl ONPEIEICHUS MeCcmo802o
HOKpbimusi, 0 KOTOPOM OyJIeT paccKa3aHo MO3KeE.

Tenepp paccMOTpuM crielM(PUKAIMOHHBIN METOJT withdraw, OMMMCHIBAIOIINN CHITHE
JIEHET COo cYera:

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 "Withdrawal from empty account";

else
mark "Withdrawal from account with negative balance";

if (balance < sum - maximumCredit)

{

branch TooLargeSum;

return balance == pre balance
&& withdraw == 0

}
else

{

branch Normal;

return balance == pre balance - sum
&& withdraw == sum

[IpenycrnoBue mMoKas3bpIBae€T, 4YTO CHHMaemas CcyMMa sum JOJDKHAa  OBITh
OJIOKUTEILHOM.

C momoIpi0 BTOPOTo yClIOBUS 1f MOCTycloOBHE 00pabaThiBaeT ABa BapUaHTa: KOT/Aa
CHITHE YKa3aHHOW CYMMBbI HEBO3MOXXHO (YCJIOBHE BBITIOJHSETCS) U KOTZIa CHSTHE
YKa3aHHOW CyMMBbI BO3MOKHO (ycioBue He BbImoniHgeTcs ). [locTycnoBue nokassiBaer,
4TO B TICPBOM CiTydae OajlaHC HE JIOJDKCH U3MEHUTHCS M METOJ IOJKEH BO3BPATUTH 0.
Bo BTOpOM — 06anaHc MOMHKEH YMEHBIIUTHCS Ha CHATYIO CO cYeTa CyMMY sum; 3Ta
CyMMa JIOJDKHA OBITh TaK)Ke W BO3BpAIllacMbIM 3HaUYeHUeM Metona. [l 0003HaueHus
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BO3BPAIIAEMOTO METOJOM withdraw pe3yibTara HCIOJIB3YETCS OJHOUMECHHBIH
UACHTU(DUKATOD.

Taxxe s3bik JavaTESK mpenocraBnsieT cpenctBa A ONUCAHMS OTpaHUYEHUM Ha
BO3MOXHbBIE 3HAa4eHHUs MOJel creru@UKaluOHHbIX KiaccoB. Takue orpaHuYeHHs
Ha3bIBAIOTCS UHBAPUAHMAMU OAHHLIX U O(QOPMIIAIOTCA KaK CHELHMAIbHBIE METOMBI,
IOMEYEHHbIe MOIU(UKATOPOM invariant. Tum Bo3BpamaeMoro pesyiabTaTa
WHBapHaHTa — boolean.

Jis  cnenuUKAMOHHOTO KJlacca AccountSpecification ONpeNelieH OIMH
WHBApUaHT JaHHBIX I:

invariant I ()

{

return balance >= -maximumCredit;

I[aHHBIﬁ HWHBAapUaHT MOKa3bIBACT, YTO OamaHc He JOJIKCH OBITH HIKE MAKCHMAaJIbHOTO
A0IMYCTUMOTI'O KpeaAuTa.

[IpuBenem nonHbINA TEKCT ceNU(UKALMOHHOTO Kilacca AccountSpecification.

package jatva.examples.account;

specification class AccountSpecification
{
static public int maximumCredit;
public int balance;

public AccountSpecification() { }

invariant I ()
{

return balance >= -maximumCredit;

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;

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 "Withdrawal from empty account";
else

mark "Withdrawal from account with negative balance";

if (balance < sum - maximumCredit)

{

branch ToolargeSum;

return balance == pre balance
&& withdraw == 0

}
else

{

branch Normal;

return balance == pre balance - sum
&& withdraw == sum

}

s toro 4toObl yOeauThcsi B KOPPEKTHOCTH KOJa CHEIM(PHUKAIMOHHOTO Kiacca,
3amycTuTe CcOOpKy MpoekTa Komauzaoi Project/Build Project wiu 3amyctute
ABTOMATUYECKYIO COOPKY:

1. Be3BaB komanoi Project/Clean nuanor Clean, npocrasbre Mapkep Clean
all projects unu, npocrasus mapkep Clean projects selected below,
OTMETBHTE TATOYKOM MPOEKT account.

2.  Haxmure OK.

3. Ecmm xon koppekrteH, okHO Problems (Bwi3biBacTcsi komanaoi Window/
Show View/Problems) ocranercss mycThiM. TakuM oOpa3oM HpoBepseTcs
BECh IPOEKT, KOPPEKTHOCTh MEAUATOPOB M CLEHAPUEB MOKHO IPOBEPATH
TOYHO TakK xe.

Pa3spaboTtka megmuartopa

CreunpukallMOHHBIA KJacC AccountSpecification ONUCHIBaeT (popmabHbIe
TpeboBaHUs K Kiaccy Account Jus Toro urtoObl JaThb BO3MOXHOCTb TECTY
IPOBEPUTH COOTBETCTBUE MEXKIY LIEJIEBBIM U CHELM(PHUKAIIMOHHBIM KJIaCCaMH, HY’KHA
HEKOTOpasi CBsI3Ka MEXKIY HUMH.

JUia 3TOM Lenu HMCHOJB3YIOTCS CIIEHUAIbHBIE KOMIIOHEHTHI TECTOBOW CHCTEMBI,
Ha3bplBaeMble Mmeduamopamu. Menuatopsl O(QOPMISIOTCS B BUAE CHELHUAIbHBIX
KJIaCCOB, HAa3bIBAEMBIX MEOUAMOPHBIMU.

@aiin npumepa AccountMediator.sej COIEPKUT MEAUATOPHBIN Kilacc Account-
Mediator, KOTOPBIA CBSA3BIBACT CIEIM(PUKAIMOHHBIN KilacCc AccountSpecifica-

10
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tion W IENeBOM Kiacc Account. TakuM oOpa3om, onpeeseHue MeIaTopa J0HKHO
KaKMM-TO 00pa30M BKIIFOUATh SBHBIC YKa3aHUS HA 3TH KIIACCHI.

. CneumbMKauI/IOHHHﬁ KJ1acc AccountSpecification, A KOTOPOIro
CO3/1aeTCsl MeIuaTop, 0003HavaeTcs B 00BSABICHUN MEIMAaTOPHOTO Kilacca:

mediator class AccountMediator implements AccountSpecification

KiroueBoe cmoBo implements B Java 0003HadaeT pearn3aiiio
00BsIBIIIEMBIM KJIACCOM HEKOTOPOTo MHTep(delica. AHAIOTHYHO, B
OIpe/ieIEHUU MEIMAaTOPHOTO Kilacca JOHKEH IPUCYTCTBOBATh MEIUATOPHBIN
METOJ JUIs KaXJI0ro MeToJia clelu(pUKalnoOHHOro kiacca. Taxoke
MeMaTOPHBIM KJIacC HacJlIeAyeT MO CIeNU(pUKAIMOHHOTO Kilacca, KOTOphIe
NpeHa3HaYeHbl JUIsl XpaHEHHUs TECTOBOW MOJIENIN IaHHBIX.

. HCHCBOﬁ KJIacC Account 0003Ha4YaeTcs B OObSIBICHUH ClICIUaJIbHOI'O I10JIA
MCIMATOPHOI'O Kjiacca:

implementation Account targetObject = null;

KaroueBoe ciioBo implementation TOBOPHUT O TOM, YTO ITO IIOJIC
NpeaAHa3sHAYCHO I XPaHCHUA TECTOBOI'O 00BeKTa mneneBoro kimacca. K 9TOMY
06’beKTy U MIPUMCHAIOTCA TECTOBBIC BO3JICHCTBUSI.

Urak, crneunduKanvoHHBIA U 1ENeBOW Kiacchl 0003Ha4YeHbl. UTOOBI pe3yNbTaTh
TECTUPOBAHUS 3aCITy>)KHBAJIA JOBEPHUS, TECTOBAas MOJEIb JAHHBIX (3aKIIOYCHHAS B
YHACIIEZIOBAHHBIX OT CHENU(PUKAIMOHHOTO KJacca MOJIAX) U JaHHBIE TeCTUPYEMOTO
00beKTa (3aKIIFOYCHHBIC B TTOJISIX IIEJIEBOTO KJIAcca) JOJIKHBI CTPOTO COOTBETCTBOBATH
apyr apyry. s 3Toro B Meauatope mpeaycMOTpeH OJIOK CHHXPOHHW3AlUU update,
CUHXPOHM3UPYIOIIMHA TIOJS MEANATOpa ¢ TEKYIIMM COCTOSHHEM OOBEKTa IEIICBOrO
KJlacca. JTa CHHXPOHU3ALUS U JIOJDKHA TapaHTUPOBATh TO, YTO TMOBEICHUE 1IEJICBOTO
KJlacca M €ro Crenu(UKaIMOHHOW MOJICIHM BBI3BAHO OJHUMH U TEMH K€ HCXOTHBIMU
JaHHBbIMU. PaCCMOTpI/IM 0JIOK updates MeOIUATOPHOI'O Kjlacca AccountMediator:

update
{
maximumCredit = Account.maximumCredit;
if( targetObject != null )
{
balance = targetObject.balance;
}
}
Tak kak 101 HOEJICBOIO KJlaCCa — CTCKOBBIC TICPEMCHHBIC, CHHXPOHU3ALUA
JOCTAaTOYHO ImpocCTa, IIOJIAIM MeauaTropa IIPUCBAIOBAKOTCA 3HAYCHUA

COOTBETCTBYIOIIUX IMOJIeH 00BEKTa IeJIeBOro Kiacca. B Oojee 3amyTaHHBIX clydasx,
HarpuMmep, NPy CHHXPOHU3AIMH TIOJIEH, COepKamuX O0BEKTHl APYTHX KIACCOB WU
CTPYKTYpPHBI IaHHBIX, peanu3alius 6J10ka update MOXKET 3HAYUTEIHHO YCIOKHUTHCA.

11
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CI/IHXpOHI/ISaHI/IH JaHHBIX HCO6X0)II/IMa I IIPOBEPKU PE3YJIIbTATOB pa6OTBI MCTOAOB
IIEJICBOT0 KJacca. BBI30OB A3THX METOJOB TakKKEe BBIIIOJHACTCS MCIUuaTopoMm, C
IMMOMOIIbO MEAUATOPHBIX METOAOB. PaCCMOTpI/IM Me,Z[I/IaTOpHHﬁ METOJ] deposit:

mediator void deposit( int sum )

{

implementation

{
targetObject.deposit( sum );

OObsiBIIeHHE METO/Ia MPEIBAPEHO KIIUEBBIM CIOBOM mediator. KitoyeBoe ciioBo
implementation B JaHHOM ciydyae 0003Ha4aeT OJIOK BBI30BA IIEJIEBOTO METO/A.

Meton deposit HHMYEro He BO3BpallaeT, HO NPUHUMaeT OAMH mapametp. [lpu
HEOOXOJMMOCTH (€C/IM MmapaMeTpbl 00Jaal0T CII0KHBIM BHYTPEHHUM YCTPOMCTBOM,
KOTOpOE OTIMYHO MJIsi CIEHU(PHUKAIMOHHOTO M IIENIEBOrO Kjacca), MeIuaTOPHBIH
METOJI MOXKET COJepXaTh KOJI, IpeoOpasyrolluil nepeaaBaeMble mapaMeTpbl B BUI,
IPUEMJIEMBIN I BBI3BIBAEMOTO METO/1A.

3HadeHue, BO3BpAIlla€MOE IICJIEBBIM METOJO0M, aHAJIOTHYHO 00pabOTKE MapaMeTpoB,
MOJKET MPeo0pa3oBaThCs B BUM, IPUEMIIEMbIN s CIeMPUKAIIMOHHOTO MeToa. Tak
KaK BBI30B MPOMCXOTUT B OJIOKE implementation, KOJ NMpeoOpa3oBaHUs JOJDKEH
HaXOAWTbCA BHYTPU dToro Oyoka. PesynpTar mpeoOpazoBaHus BO3BpAIAeTCs B
cnenn(pUKaMOHHBIA METO/I OTIEPaTOPOM return TaKXke B OJIOKe implementation.

Konx MenuaropHoro Meroaa withdraw:

mediator int withdraw( int sum )

{

implementation

{

return targetObject.withdraw( sum );

[IpuBenem MoJIHbII TEKCT MEAUATOPHOIO Kilacca AccountMediator.

package jatva.examples.account;

mediator class AccountMediator implements AccountSpecification

{

mediator void deposit( int sum )

{

implementation

{
targetObject.deposit ( sum );

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;

PaspaboTka TecToBOro cueHapus

TectoBble cueHapuu pa3pabaTbHIBAIOTCS Uil JOCTHKEHHMS HEKOTOPOW —Ienu
tectupoBaHus. OOBIYHO Takass Ieidb (QOPMYIUPYETCs B TEPMHMHAX TECTOBOTO
MOKPBITUS, HampuMmep, TpedyeTcst AoCTHYb MOKphITUs 70% CTPOK MCXOAHOTIO KoJa
nenesoro kinacca. B JavaTESK kputepuil NOKpBITHS ONKMCHIBAE€TCS B TEPMHUHAX
MOKPBITUS CHIeIU(PUKAIIH.

[Ipeanonoxxum, Hama menb — qoctiudb 100% MOKpBITHS BETBEH (HYyHKIIMOHATBHOCTH
CHeNM(PUKAMOHHOTO Kacca AccountSpecification. DTO O3HAYaeT, YTO MBI
JIOJDKHBI BBITIOJTHUTH HAOOP TECTOB, MOKPHIBAIOIIMX BCE BETBH (DYHKIIMOHAJIBLHOCTH,
OTpe/ieNieHHbIe B TMOCTYCJIOBUSAX CHEIH(PUKAIMOHHBIX METOJIOB JAHHOTO Kjacca ¢
IIOMOIIBIO OIIEPATOPOB branch. Brinesiaenn: CIEQYIOIINE BETBU:

* Single

¢ ToolargeSum

* Normal
TectoBble clieHapun 0(GOPMIISIOTCS B BUJE CIICIIUATBHBIX KIACCOB, HA3bIBAEMBIX
cyenapHuiMu. B IpoekTe mpuMepa TECTOBBIN CIICHAPUN COAEPKUTCS B (aiiie
AccountTestScenario.sej.

OHpCI[CJICHI/IC CIIEHAapHOI'O Kj1acca JOJDKHO COAEPIKATh KIIIOUEBOE CIIOBO scenario:

scenario class AccountTestScenario

CueHapHBIN KJIacC COJEPKHT OOBEKT CHEIU(UKAIIMOHHOTO Kilacca, YbH METOJIbI
OyIyT BBI3BIBATHCS B MPOIIECCE TECTUPOBAHMS:

protected AccountSpecification objectUnderTest;

VYka3zaHue LeNeBOro Kjiacca M Meauaropa IMPOU3BOAUTCA B KOHCTPYKTOpPE Kilacca
AccountTestScenario: B HaIEeM IIpUMEPE MOJIA OTOro MNpeaHa3HA4Y€H METOJ
configureMediators, BO3BpAIAIONIMN WHULMAIU3AIMOHHOE 3HAYEHUE JJIST TIOJIS
objectUnderTest:

public AccountTestScenario ()

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

public static AccountSpecification configureMediators ()

{

13
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AccountSpecification result = mediator AccountMediator

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

}

KitoueBoe c¢10BO mediator CIyKMT B JAaHHOM ciy4ae JUIsl CO3JaHMsl OOBbEKTa
MEAMATOPHOTO Kiacca. OTInM4Me OT KIYEBOrO CJIOBA new COCTOUT B TOM, YTO MEPE]
CO3/aHMEM IPOMCXOAMUT NPOBEpKA: €CIM MeauMaTop TUma AccountMediator,
MHUIUAIN3UPOBAaHHBIA 00BEKTOM Kilacca Account, YXKe HPUCYTCTBYET, TO HOBBIM
MEAMATOP HE CO3/1aeTCs, a UCIIOJIb3YETCS CTaphIil.

Br130BEI METOOO0B 00BEKTa objectUnderTest Ha3bIBAKOTCA mecmoevbimu
goz0elicmeusmu W MPOU3BOOATCA B CUYEHAPHBLIX Memooax. PaCCMOTpI/IM METOL
deposit:

scenario deposit ()

{

if (objectUnderTest.balance < maxBalance)

{
objectUnderTest.deposit( 1 );

}

return true;

YroObl OrpaHUYMTh YHUCIO TECTOBBIX BO3ACUCTBHUM, [uid OajlaHca cueTa BBelEH
HEKOTOPBIH MakcUMyM (1osie maxBalance). [Ipennonaraercs, 4ro Metoq deposit
IpU KaXJIOM BBI30BE YBeIMYMBaeT OajaHc Ha 1, TakuM 0Opa3oM, KOHEYHOE YHCIIO
BBI3OBOB JOJIKHO MPUBCCTHU K JOCTUKCHHUIO YCTAHOBJICHHOI'O MaKCUMYyMa.

B cuenapaom Metoze withdraw NPOUCXOAUT Mepedop mapaMeTpoB:

scenario withdraw ()
{
iterate( int i = 1; i1 < maxCredit+3; i++; )
{
objectUnderTest.withdraw( 1 );

}

return true;

OOBIuHBIE UKIIBI PAOOTAIOT J0 TEX IMOP, TTOKA HE HAPYIIUTCS HEKOTOPOE BHYTPEHHEE
ycioBue. Oneparop iterate aHaJIOTMYEH LUKITY, C TEM OTJIIMUUEM, UYTO MIPHU KaKIOM
BBI30BE CIIEHAPHOI'O METO/d, B KOTOPOM 3aKJIFOYEH OIEPATOP, BBIIOJIHAETCS TOJIBKO
OJIHA UTepaLrs LUKIIA.

Takum o0pa3zom, omepaTop iterate NO3BOJSET OTPAHUYMBATH KaXKIbIH BBHI30B
CIICHapHOTO METOJa EIMHCTBEHHBIM TECTOBBIM BO3JCHUCTBHEM, OJHOBPEMEHHO
3aaBasi mapamMeTpbl MHOXKECTBA TAaKMX BO3ACHUCTBUII B KOAE OJHOTO M TOTO XKe
CLIEHApPHOTO METO/a.

ITocne Toro, kak onpezneneH OObEKT TECTUPOBAHUS M CLIEHAPHBbIE METO[bl, B METOJ
main HYKHO BKJIIOYUTh UHCTPYKILIMH, 3aI1yCKAIOIINE TECT:

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

14
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[IpuBeneM noaHbIN TEKCT CIEHAPHOIO 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 AccountTestScenariol();

if (args.length > 0)

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

if (args.length > 1)
{

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

myScenario.run();

}

protected AccountSpecification objectUnderTest;

public AccountTestScenario ()

{

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

state

{

return new Integer ( objectUnderTest.balance );

}

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;

objectUnderTest.withdraw( i );

}

return true;

i++; )

BbinonHeHue TeCTOB U aHanNu3 pe3ynbraTtoB

Jlnis 3amycka TECTOBOTO CLEHApHs HY>KHO BBIOpaTh COOTBETCTBYIOIIMHU (hailil B OKHE
Package Explorer u Haxarh coueTraHue kiaBull Ctrl+F11l, XIMKHYTh Ha HEM
NpaBoOil KHOMKOW, M BHIOpAaTh 3JIEMEHT KOHTEKCTHOro MeHi0 Run As/JavaTESK

Test.

E|EE jatva.examples.account

m Account.java

AccountMediator. sej

E_EI---E'-.a JRE System Library [jrel.6.0_0
- javatesk-generated
[+-B8, Referenced Libraries

AccountElaboratedTestScenario,
AccountExecuteTestScenario. se]
AccountFilteredTestScenario. sej

AccountSpedfication. sej

AccountTestScenario. sej

MNew

Open
Open With
Show In

F3

Alt+Shift-+u

[
[

=| Copy
. Zapy Gualitied|/Mame
‘| Paste
¥ Delete

Ctrl+C

Ctrl+v
Delete

Build Path
Refactor

Alt+shift+T

[
[

Exq Import. ..
=7 Export. ..

q—‘@ Refresh
Assign Working Sets...

F3

_ﬁ} Dedarationw El Console}

Run As
Debug As
Team
Compare With
Replace With

£ 1 JavaTESK Test

3
3
4 2 Open Run Dialog...

3
3

Properties

Alt+Enter

PucyHnok 5. 3anyck cuenapHoro kJjacca AccountTestScenario.
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B cinyuae ycmemHoro BBIMOJMHEHHS TecTa CO3JAaeTcsi pailn mpaccvl, UMEIOUIHMA
pacmmpenue .utt. Ero UM COCTOUT U3 UMEHHU CLIEHAPHOTO KJIacca U HOMEpa TPaccChl,
paszneneHHbIX TOYkOM. Dailyl Tpaccel MOSBISAETCS B IMPOEKTE HAa TOM K€ YPOBHE
MEpapXuH, YTO U BBINIOJIHEHHBIN CUEHAPUA.

Yo6enurech, uto (haiii Tpacchl CO3/IaH U BKJIaka okHa Package Explorer BBITIISIUT
KaK IMOKa3aHO 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. @aiin Tpaccsl mocJie 3amycka cuenapusi AccountTestScenario.

@aiinm Tpacchl COAEPKUT HUCXOMHYIO HH(GOPMAIHMIO JUIsl TEHEpalud OTYETOB O
HPOBEIEHHOM TECTUPOBAHMH.

OT4eThl TMPENOCTABISAIOT TOJB30BATEN0 HWHPOPMAIMI0O 00 OOHAPYKEHHBIX B
MPOIIecCe TECTUPOBAHUS ONTHOKAX M YPOBHE JOCTUTHYTOTO TECTOBOTO MOKPBITHSI.

JavaTESK nonanepxuBaeT aBa BUaa OTYETOB:

o  HTML omuemui
o [lpedcmaenenus mpaccol

HTML omyem

HTML otuer npexacrasinser coboir Habop HTML nokymeHTOB, coaep:kamux
UH(POPMALIUIO O IPOBEJAEHHOM TECTUPOBAHHH.

Js renepanin HTML oryera Hy:kHO KIukHYTh B OKHe Package Explorer mpasoit
KHOIIKOHM MBIIIA HAa COOTBETCTBYIOLIEM (haiie Tpacchl, 3aTeM BbIOpaTh KoMaHly 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

Pucynok 7. I'enepannsa HTML oruera.

byner otkpeiT muasior Generate UnIiTESK Report, mnpegHa3HayeHHBIA IS
Hactpoiiku HTML orueroB. Bkianka Generate coaepXKUT IapaMeTpbl eHEpaLuu
(haiiyoB, TOorga Kak BKJIaJKka Report T103BOJIsSIET HACTPOUTH COJEP)KAaHHUE OTYETa.
Jl51st TorO, 4TOOBI MOCIIE TeHEepaIllii OTYET ObLT OTKPHIT B CUCTEMHOM Opay3epe, a He B
Eclipse, Hy>)xHO oTMeTuTh Taiouky 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 renepanun HTML ortuera.

Cornacno BeIOOpy, crenepupoBannslii HTML otder Oyner otkpeiT BHyTpu Eclipse
unu B Opay3epe mo yMondaHwio. Tabmuila Ha TiepBoil cTpanuie (Overview)
MPEJCTaBIsAET HH(POPMALIMIO O MOJHOTE MOKPBITHS YYaCTBOBABIIUX B TECTE MAKETOB U
MIPOCTpaHCTB UMeH. [IpenycMoTpeHsl crneayronme cToia0Lb:

« branches — ypoBeHb NOKPHITHS BeTBEW (DYHKIIMOHATEHOCTH
« marks — ypoBEHb NOKPBITUS TIOMEUEHHBIX MMyTEH

+ predicates — ypoBeHb MOKPBITUS IPETUKATOB

+ disjuncts — ypoBE€Hb NIOKPBITHS AU3BIOHKTOB
« states/transitions — KOJIMYECTBO COCTOSTHUI/KOJIUYECTBO IMEPEX0JI0B

MCKAY COCTOSSHUSAMU

Overview Report
generated: 03.12.2007 11:49:08

Overview
@ overview
=
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 ot4era.
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Jns momyueHuss WHPOPMAMU O pe3yibTaTaXx TECTHPOBAaHWs Kiacca Account,
BEIOEpUTE DIIEMEHT MEHIO j.examples.account. Undopmanus u3 tabnumel Over-
view Oyzer paszgeneHa MeXIy TaOiaulaMud scenarios U
KOJIMYECTBA COCTOSIHUN — XapaKTePUCTHKHU CLEHApHS, a MOKA3aTeTH MOKPBITHH —
XapaKTePUCTHUKH CrieT(pUKAIN.

Package/Namespace Summary Report
r generated: 03.12.2007 11:49:08

@ overview
A j.examples.account

AccountTestScenario

AccountSpecification

jatva.examples.account

specifications:

Summary
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 cBoaHoi MH(OPMANUHU 0 pe3yIbTaTaX TeCTHPOBAHUS.

[TompnemenT meHio AccountTestScenario naetr goctyn Kk Tabnuie Scenario
Transitions Report, B KOTOpO! EPEYUCIICHBI BCE NEPEXOABI MEXKIY COCTOSTHUIMHU
TECTOBOM MOJIEIIH, CO CIEAYIOIIUMU XapaKTepUCTUKAMMU:

- states — HauanbpHbIEe cocTOsAHUA (10 epexoza). [lepexonpl rpynnupyrorcs
10 3TOMY NapaMeTpy — MEX/1y IpyIIaMu TpaHUIlbl SUeeK TaOIuIl JBOIHbIE.

« transitions — MeTo/1bl, BBI3BaBLINE NIEPEXO/L U 3HAYEHMSI UTEPALIMOHHBIX
MIEPEMEHHBIX ONepaTOpPOB iterate, UCHOIb30BAaHHBIE ITPHU BHI30BE

+ end states — KOHeYHbBIE COCTOSHUS (TIOCIIE TIEPEX0/IA)

+ hits/fails — KoyiMueCcTBO NIEPEX010B, COBEPIICHHBIX ONUCAHHBIM
00pa30M/KOJIMYECTBO OIIMOOK, OOHAPYKEHHBIX IPU Mepexoax

@ overview
& j.examples.account

AccountTestScenario

AccountSpecification

Pucynoxk 11.

Certain trans

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

jatva.examples.account.AccountTestScenario

All trans

states/trans/failures

14/83

states

transitions

end states

hits /fails

-1

jatva.examples.account.AccountTestScenario.withdraw
(int1=3)

Jatva.examples.account.AccountTestScenario.withdraw
(inti=4)

jatva.examples.account.AccountTestScenario.withdraw
(inti=5)

-1

jatva.examples.account.AccountTestScenario.withdraw | -

(inti=1)

jatva.examples.account.AccountTestScenario.withdraw | -

(inti=2)

jatva.examples.account.AccountTestScenario.deposit (

o

13

-2

jatva.examples.account.AccountTestScenario.deposit

-1

10

CTpannua ¢ 1aHHBIMH 0 cieHapHbIX nepexogax HTML otyera.
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[TompnemenT MeHro AccountSpecification oTkpeiBaeT Tabnuiy Specification
Summary Report, B KOTOpO mapameTpbl NOKPBITUS IECTATU3UPOBAHBI JIJIS1 KaXKA0TO
crienu(pUKaAIMOHHOTO METO/1a:

B Specification Summary Report
r generated: 03.12.2007 11:49:08

® jatva.examples.account.AccountSpecification
Qverview

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. CBogHast Ta6/IMIa MOKPBITUS cHeNU(HKAUOHHBIX METOI0B.

[To xuKy Ha JIFOOOM M3 METOJIOB OYJIET OTKPBITA PACIIMPEHHAS TaOIUIA TTIOKPBITHS:

« branches — mnokpbIThie BeTBU (B KOjE CHEUU(UKAMOHHOIO METoJa
0003Ha4YEHbI KIIOYEBBIM CIIOBOM branch)
« marks — METKH BapHaHTOB MPOX0/ia BETBH (0003HAYCHBI KIIIOYEBHIM CIIOBOM

mark)

« predicates — ycCiOBHs, KOTOPBIM COOTBECTBYIOT METKM mark TOH XKe
CTPOKH TaOIUIIBI

+ disjuncts — Jioruyeckue 3HAYECHUS DOJIEMEHTOB Ipel- W TOCTYCIOBHIA,
COOTBETCTBYIOLINE BAPUAHTY IIPOX0O1A BETBU

« hits/fails — koauyecTBO MPOXOJOB, MPOU3BEIACHHBIX MO JTAHHOW BETBU W

KOJINYECTBO OIIMOOK, OOHAPYKEHHBIX IPHU 3TUX MPOXOAAX

 Method Coverage Report

f generated: 03.12.2007 11:49:08

® ] void jatva.examples.account.AccountSpecification.deposit(int)

Overview

A j.examples.account
AccountTestScenario
AccountSpecification
@ deposit(int)
@ withdraw (int)

Coverage

branches marks predicates disjuncts |hits/fails

100% (3/3)|100% (3/3) |212

100% (1/1)|100% (3/3)

Single Deposit on account with negative |predicated + [—|—=|= 20
balance; Single
Deposit on empty account; Single |predicatel + |—|= |+ 20
Deposit on account with positive |predicate2 + [— |+ 163
balance; Single

100% (1/1)|100% (3/3) 100% (3/3)|100% (3/3) [212

predicates

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

prime formulas

fo 0 < sum

f1 Integer.MAX_VALUE - sum < balance
f2 0 < balance

fa balance == 10

f4 balance == pre balance + sum

Pucynok 13. Tabumua ¢ pe3yJibTaTaMu TeCTUPOBAHMA cllelU(PUKALUOHHOTO MeToAa deposit.
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AHanmornyHas Tabauia A MeToa withdraw; BapHaHThl, MPUHAJJICKAIINAE PA3HBIM
BETBSIM branch TpYyNINUPYIOTCS 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 + |—|— |+ 12
account with negative
balance; ToolLargeSum
Withdrawal from empty |predicatel + [— |+ |+ 2
account;
ToolLargeSum
Withdrawal from predicate2 + [+ + 1
account with positive
balance; ToolLargeSum

Normal Withdrawal from predicate3 = === 3
account with negative
balance; Mormal
Withdrawal from empty |predicate4 + [— |+ |- 3
account; Normal
Withdrawal from predicate5 + |+ = 60
account with positive
balance; Mormal

100% (2/2)|100% (6/6) 100% (6/6)|100% (6/6) a3

Pucynok 14. Ta6auna ¢ pe3yJbTaTaMH TeCTUPOBaHNSA cnienu(pukanuoHHoro meroaa withdraw.

3aMeTI/IM, 4YTO HOAaHHBIC OTYCTA CBUACTCIBCTBYHOT O IIOJIHOM IIOKPBITUH ueneBoﬁ
(i)YHKHI/IOHaIII)HOCTI/II BCC HAMCYCHHBLIC BapUaHTbl IMOBCACHHA ObLIN KOPPEKTHO
IMPOTCCTUPOBAHBI.

lMpedcmaeneHusi mpacchol

JavaTESK noanepxuBaeT 4eTbipe BUAa MPEACTaBICHUS TPACCHI:

s XML (XML npeocmasnenue) — mpenctaBieHue tpacchl B gopmare XML,
TEKCTOBBIN (paiiyl, TeHEPUPYEMBI TECTOBON Cpenoi

« Structure (cmpyxmypHoe npedcmasieHue) — NPEACTABICHUE TPACCHI B BUJIE
JiepeBa U3 CTPYKTYPHBIX AIIEMEHTOB TPACCHI

« MSC (MSC npeocmasnenue) — mpenctaBieHue Tpacckl B Bume MSC
(Message Sequence Charts) muarpaMMbI

« FSM Model (npeocmasnenue 6 6ude agmomama) — NPEICTABICHUE OJTHOTO
U3 BBITIOJHSBIIUXCS B TECTE CLIEHAPUS B BHUIE rpada COCTOSIHUN U TIEPEX0/I0B
KOHEYHOT'0 aBTOMarta
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B IDE Eclipse BcTpoeHa BO3MOXHOCTh TPOCMOTpAa BCEX HYETHIPEX BHUOB
IIPEICTABIICHY: 110 JBOMHOMY KIIMKY OTKPBIBACTCS IPEICTABICHUE II0 YMOJIYAHUIO
(FSM), a mepexirodeHHEe MEXIYy MPEICTABICHUSIMH OCYIIECTBISIETCS C TOMOIIBIO
3aKJIa/I0K B HUKHEH 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
[6s= -
= account -3
El@ src
E|EE\l jatva.examples.account
m Account.java
AccountElaboratedTestScenario.
AccountExecuteTestScenario, se =
AccountFilteredTestScenario. sej
AccountMediator . sej
AccountSpecification. sgj
F AccountTestScenario.0.utt 2
] AccountTestScenario.sej
[#-E84 IRE System Library [jre1.6.0_03] b

[ javatesk-generated
-2} Referenced Libraries 3

I [ Llj

Pucynok 15. FSM-npeacraBiieHne TPacchl.

1
F5M | MSC | Structure | XML |

B maHHOM mpencTaBiIeHHHM Tpacca MOKa3aHa B BHIE Tpada COCTOSHHUN KOHEYHOTO
aBTOMara, 3aJJaHHOTO B CLIEHAPHOM Kilacce AccountTestScenario. [logpobHocTr
0 TIEpexoJie MOXXHO Y3HaTh, KIIMKHYB Ha CTpENKe, KOTopas ero obo3Hayaer. JIuHus
Oy/ieT BbIJIEJICHA IIBETOM, a IMOJ CTPEJIKON OyIEeT BBIBETHO MOJHOE MMsI CIIEHAPHOTO
METOJIa ¥ COOTBETCTBYIOIIHE IMEPEXOTy 3HAUCHHS HTEPAIIMOHHBIX TICPEMEHHBIX.

JavaTESK mnpenocraBiisieT BO3MOKHOCTb IIPOUTPHIBAHUS MPEACTABIECHUS TPACChl KaK
BIepen, Tak U Haszal. [lo ymonuanuto npu Haxatuu kHounku Play Forward
BOCIPOM3BEJICHHE PA0OTHl aBTOMAaTa HAYHETCSl ¢ HAYaJIbHOTO COCTOSIHUS; €CIH JKe
nepe] 3allyCKOM BBIIEIUTHh KIMKOM MBIIIM HEKOTOPOE COCTOSIHUE WM CTPEIKY,
HalpaBJICHHYI0 Ha HEro, TO BOCIPOU3BEJCHUE HAYHETCS C 3TOro Mecra. Tekymue
COCTOSIHMS U TIEPEXOBI BBIIEISIOTCS [IBETOM.
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3amaHue CKOPOCTH BOCIIPOM3BENIEHUSI MPOU3BOAUTCS C MOMOIIbIO cUeTynka Speed.
OcTranbHbIe KHOIIKM YIPABJICHUS JCUCTBYIOT COOTBETCTBEHHO MKOHKaM: TO3BOJISIOT
IPOUTPHIBATh 3alMCh B OOpaTHOM HaNpaBlIEHUHU, OCTAHABJIMBATh BOCIIPOU3BEACHUE

J0 OKOHYaHHA pa6OTBI aBTOMaTa U MPOCMATPHUBATL 3allUCh IIOMIArOBO B obomx
HaIlpaBJICHUAX.

File Edit Mavigate Search Project Run Window Help

[ W |#%-0-Q- | EHFG-|®F | -3
| @ & | 4 4 @ Ib p Speed: 1 = Line: 1216 of 7367
'Eg Hierarchy | [ Package Explorer 53 = O || & AccountTestScenario.0.utt &2 =0
< | By Y L =

= & account
E@ src U
E"'E\‘ jatva.examples.account

- [J] Account.java
AccountElaboratedTestScenario,
] coountExecuteTestScenario.se; 7

ccountFilteredTestScenario. sej

ccountMediator. sej ==
""" AccountSpedification. sej -ﬂ-
----- ,* AccountTestScenario, 0.utt o—0—0
""" AccountTestScenario. sej
[-B IRE System Library [jre1.6.0_03] 5
- javatesk-generated
[+-Eh Referenced Libraries R
9
8
-
K I

F5M [ MSC | structure [ XML |

Pucynok 16. FSM-npejacraBjienue Tpacchbl B pe;KiuMe BOCIIPOU3BeIeHUsI.

24



JavaTESK: nmepBo€e 3HaKOMCTBO

AxTuBupoBaB BKIaaKy XML, moxHO yBHAeTh XML mnpexacraBienue Tpaccel. B
JAaHHOM TIPEJCTABIIEHWU Tpacca IOKa3aHa TaKOW, KaKk OHa XpaHUTCS B dailie c
paciipeHrem . utt.

File Edit Mavigate Search Project Run Window Help
[Nwitts |- 0- Q- | BHEG-|®@F |- -0 [RR 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"/>

wirnel ,-..-.;-I-.um-. bt om0 i T W n T i b maememeden e

=83 jatva.examples.account

AccountExecuteTestScenario. se;

4]
FSM |MSC |Structure XML |

Pucynok 17. XML npeacraBieHne Tpacchl.
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Jlng mpocMoTpa CTPYKTYPHOTO NPEIACTABICHUS TPAacChl NMEPEUINTE Ha BKIAAKY
Structure. Tpacca B HeM IIpeCTaBlIeHa B BUJIE AEPEBa U3 CTPYKTYPHBIX JJIEMEHTOB.

B koprHe nepeBa HaxoauTcs y3enl Trace, COOTBETCTBYIOIIMN BhIOpaHHOMY (aiiry
Tpacchl. Ero nmoromkamu sBistorcs y3nsl Thread, onuceiBaromue NMOTOKH, CO37a-
BaeMble TeCTOM. B Hamem mpumepe co3laercs OAMH MOTOK ¢ uaeHTHdukaropom 0.
Ero noromkaMu sBIIAIOTCS Yy3Jbl Scenario, ONKCHIBAIOUINE CLICHAPHBIE KJIACCHI, 3a-
IyIIEHHbIE B JAHHOM IIOTOKE. B Hamiem mpumepe 3TO €IMHCTBEHHBIM CLEHAPHBIN
KJlacc AccountTestScenario. Ero noromkamu sBistoTcs y3ibl State, onuceiBaro-
M€ COCTOSHUS KOHEYHOTO aBTOMATa, MEPEUHCIICHHbIE B MOPSIKE UX 00X0/a B Mpo-
1ecce TeCTUpOBaHUs. sl KaKJ0oro COCTOSHUS yKa3aH ero MACHTU(UKATOp U Iepe-
xon Transition. Ilepexon xapakTtepusyeTcsi CLIEHApHBIM METOAOM (deposit H3
KJlacca AccountTestScenario) U MOJAEIBIO IelieBoro kiacca Model, B koTopoii
yKazaH creru(uKaluoHHbIM MeTo]] (AccountSpecification.deposit (int))
u y3en Oracle, cofepskamuil BBIIOJIHAEMbIE OPAKYJIOM IIPOBEPKH.

File Edit MNavigate Search Project Run  Window Help
[Nwit |#%-0- Q- |EHFG-|@F |- G- | R &4 EH P P Speed1
?g Hierarchy | [ Package Explorer 53 = O || & AccountTestScenario.0.utt 52 =0
| = <*===€> = || & Thread: 0 j

- Seenario: AccountTestScenario

(- State: 0

: - Transition: jatva.examples, account. AccountTestScenario. deposit

B jatva examples.account [} Model: void jatva.examples. account. AccountSpedification . deposit(int)
[]--- Account.java - argument : int sum = 1

AccountElaboratedTestScenario. (- Oradle: void jatva.examples.account. AccountSpedification.deposit(nt)
AccountExecuteTestScenario.se; El-Precondition

B % account
EIB src

AccountFilteredTestScenario. sej
AccountMediator, sej
i AccountSpecdification. sej

- Coverage structure
-0 = sum
- Integer. MAX_VALUE - sum < balance

AccountTestScenario. 0.utt -0 < balance
""" AccountTestScenario.sej - balance ==10
[+ B8, JRE System Library [jrel.6.0_03] --mark : Deposit on empty account
- javatesk-generated - branch: SiHQ!E
[+ mh Referenced Libraries - Implementation: nul
- Invariant: I
- balance == pre balance +sum
[#-State: 1
[+-State: 2
[+-State: 3
[H- State: 4
[#-State: 5
[H-State: 6
[+-State: 7
- State: 8 x|

FaM | M5C | Structure [ ML |

Pucynok 18. CTpykTypHOe npeacTaBIeHne TPACChl.
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Hnst mpocmoTtpa tpacesl B Bujie MSC nuarpammebl, nepeiaute Ha Bkiaaky MSC. Co-
O6IJ_ICHI/ISIMI/I Ha AuarpamMme SBJIAIOTCA BBI3OBbI CHCHAPHBIX H CHCI_[I/I(l)I/IKaI_H/IOHHBIX
METOJIOB, a TAK)K€ BEPIUKT O MPAaBUIHLHOCTHU MOBEIEHUSI 00BEKTA 1IeJIEBOT0 Kiacca.

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

| AccountMediator.sej

- javatesk-generated
[+ =h Referenced Libraries

AccountElaboratedTestScenario,
AccountExecuteTestScenario. se;
AccountFilteredTestScenario. sej

| AccountSpedification.sej
----- ,ﬂ'_’ AccountTestScenario, 0.utt
----- AccountTestScenario.sej
[#-Eh JRE System Library [jre1.6.0_03]

Model

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

4
FsM [Msc | structure [ xuL |

Precondition
0 < sum
I{ Integer.MAX_VALUE -sum < balance)

I
I{ 0 < balance)
balance ==
mark : Depositon empty account
branch : Single

deposit{int) {int null = 1}

Implementation

Invariant: I

| halanre == nre halanre + sum

pr

Pucynok 19. MSC npeacraBiieHHe TPaCChl.
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