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TectnpoBaHue API nporpaMMHOro
i Moaynsi/obbekTa

= Ecnu 3a ocHoBy chopManbHon Moaenu 6patb
FSM nnun LTS, nx pasmep U CNOXXHOCTb MOryT
OKa3aTbCs CYLLECTBEHHO 60sbLUEe, YeM
pa3Mep M CNOXXHOCTb peanusaumn Mmoayns.

= Cneundukauumsa NnporpaMMHOro KOHTPaKTa,
KaK NpaBuio, KOMMNaKTHee peann3auumn

= Bonpoc: Kak nocTponTb TECT Ha OCHOBE
NPpOrpaMMHOI0 KOHTpakTa?

BMK MI'Y,
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UniTESK.
[lpMep Formal Testing TexHonormnmn

MNnaH

= ApXUTEKTypa TECTOBOU CUCTEMbI AN TECTUPOBAHMS
oTAENbHbIX PYHKUMM (METOAOB)

= OnucaHune nporpaMMHOro KOHTPaKTa

= CueHapum TecTmpoBaHue noacucteMbl (06bEKTA)
= O606LLEHHbIN CLLEHAPUN TECTUPOBAHMS

= ApXUTEKTypa TectoBou cuctembl. ObLwmn cnyydan.
= [1naTdopmbl.

BMK MI'Y,
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Co3aaHune TeCToB U TeCTUPOBaHME Ha
i OCHOBE MPOrpaMMHbIX KOHTPAKTOB
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l BO3/1€1CTBUK
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i Moaenu B UniTESK

= OnucaHune TpeboBaHun
=« [loBeaeHune — KOHTpaKTHble crieundunkaumm
] I'IapannenM3M — CEMaHTUKaA 4eEPENOBAHUA

= Kputepuun nonHoThHI

= [loCcTpoeHune TecToB
= [eHepaTopbl MPOCTbIX AAHHbIX

= [locTpoeHune KOHEYHbIX aBTOMATOB, O6€CI'I€UL-IMBa}OLLI,VIX NOJIHOTY
NOKPbITUA CUTYaUUN, N X aBTOMaTUHECKNNA obxon

BMK MI'Y,
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i KOHTpaKTHble crieumndunKaLmnm

specification void deposit(int sum)

{
pre {return
(0 < sum ) &&
(balance <= Integer.MAX_VALUE - sum); }
post {return
balance == pre balance + sum;
}
}
BMK MI'Y,
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KOHTpaKTHbIe crneumndukaumm
N METPUKa NMOKPbITUA

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;

¥
}

BMK MI'Y,
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Cneundunkauunsa withdrow

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 ;



i [IpoCTON TECTOBLIU CLIEHApUY

scenario deposit()

{

if(objectUnderTest.balance < maxBalance)

{
objectUnderTest.deposit( 1 );

}

return true;

}

BMK MI'Y,
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TEeCTNpoBaHUA KOMIMOHEHTA C COCTOAHUEM

| 3aAa4ya aBTOMATU3NPOBAHHOIO CLeHapus

State exploration:

= [IJ18 KQXXA0ro MeToaa

= B KaXX[IOM COCTOSIHUM

= NepebpaTtb BCe HYXHble napameTpbl

CTpyKTypa NepexonoB Mexay
COCTOSIHUAMU —

KOHEeYHbIN aBTOMaT.

BMK MI'Y,
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TectnpoBaHue KOMIMOHEHTOB

i (HanpuMep, 06bLEKTOB)

OnucaHue aBTOMaTa
| CocrosiHus } DeicTBua
‘
o
Kputepui NnONHOTHI

Mpen-nun
NoCTyC/IOBUS

MHBapuaHThbI

BMK MIY,
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File Edit Mavigate Search Project Run  Window Help
e~ o %-0-%- | BEHFG- @ |- -0 D | &RR| 4 AE D P Spe

’I: |'FI t8 Package Explorer 52 . = ml (j_’ AccountTestScenario. 0. utt 33\ =B
S| EE Y r
= EJ;T account -3
EI[E arc
E-f# jatva.examples.account I__)I (_I
m Account.java
----- AccountElaboratedTestScenario.
----- AccountExecuteTestScenario. se;
----- AccountFilteredTestScenario.zej
----- AccountMediator . sej D I:I
----- AccountSpedification. sej
----- F AccountTestScenario.0.utt
----- AccountTestScenario.sej D (—I
B JRE System Library [ire1.6.0_03]
- javatesk-generated
[, Referenced Libraries :

1| |
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CoCTOSAHMSA NMporpamMmbl U
COCTOSIHUS KOHEYHOro aBToMaTa

= Pa3mep npoctpaHcTBa 3HAUYEHUM AaHHbIX,
onpeaensiiomnx COCTOSHME NPOrpaMMHON CUCTEMbI
(naxxe moaenun noseaeHns) 06bIYHO KpamHe BENUKO.

= Pa3yMHOe orpaHuM4YeHne Ha YNCIo COCTOAHUN (U
NepexonoB MeXay COCTOSAHUSAMU) KOHEYHOIO
aBToMaTa Nnpw reHepaumm TectoB 06bIYHO A0
MW/IIMOHA COCTOSIHUN.

= Kak cokpaTuTb 4ncno coctosiHnn? Kak BblibpaTb
aZleKkBaTHoe 0606LuleHne COCTOSIHUM Moaenn?

= YTO0 Bypet, ecnn 0b6obLlieHne HeaaekBaTHoOE?

BMK MI'Y,
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Pa3bneHune Ha knacchl
5KBUBAJIEHTHOCTMW.
* BbigeneHne 0606LieHHOro aBToMaTa

[ Mozens cocrome 2

{1,2,3,4} — Moaenb
0606LLEHHOro COCTOAHUSA

BMK MI'Y,
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i MocTpoeHve 0606LIEHHOM0 aBTOMAaTa

NnapaMeTpbl

BMK MI'Y,

A

[ T T T T T e O6naCTb

ST S T onpeaenerHnd
onepaunn

BapWaHThI
R T e e e s NCMNOoJTHEHUSA

...............................

COCTOSIHUS

Mopaenb 0606LweHHOro
coctosiHmnsa — {A,B,C,D}
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i [Mpumep 3apaaum (1)

= Mogenb nyna 3anucen

= Onepauuu:
= int alloc(size), pe3ynbTaT — HOMep 3anucu B nyrne, 0
O3HA4aeT ucyepnaHue nyna

= bool dealloc(int itemnumb) — false o3Ha4aeT oTcyTCcTBME
TAKOW 3anucu B nyne

= int Maxnumber — MakCMManbHOE YMC/O 3anncen B nyne.
= state - Mmogenb cocTtosiHus (Hanpumep, CrMCcok items).

BMK MI'Y,
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i [Mpumep 3aaaun (2)

{0,1,...,m} — 0606LL1EHHOE COCTOSIHME
i=alloc(size) f\ f\ m f\

o) (1) )
dealloc(j) N/ "/ A

m=Maxnumb

MNyCTOM Nyn

= Bonpochl:
= [J]AHHbIN aBTOMAT AETEPMUHUPOBAH?
= a ecnm Maxnumb B Mogenu He nsBecTeH?

BMK MI'Y,
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ABTOMATU3MPOBAHHbIM TECTOBbIV
cLeHapum

BMK MI'Y,

package jatva.examples.account;

import jatva.engines.DFSMExplorer;

scenario class AccountTestScenario

{

public static AccountSpecification configureMediators()

{

AccountSpecification result = mediator AccountMediator( targetObject

= new Account() );

result.attachOracle();

return result;

b

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]);
ifln<1l)n=1;

myScenario.maxBalance = n;
if(args.length > 1)

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

myScenario.maxCredit = n;
Account.maximumCredit = n;
¥

¥

CeHTS6pb-aekabpb 2012

myScenario.run();

b

protected AccountSpecification objectUnderTest;
public AccountTestScenario()

{

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

b

state

{

return new Integer( objectUnderTest.balance );
b

scenario deposit()

{

if(objectUnderTest.balance < maxBalance)
{

objectUnderTest.deposit( 1 );

b

return true;

b

scenario withdraw()

{

iterate(inti = 1; i < maxCredit+3; i++; )
{

objectUnderTest.withdraw( i );

b

return true;

b

b
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scenario class AccountTestScenario
{ public static AccountSpecification configureMediators()

{ AccountSpecification result = mediator AccountMediator( targetObject = new
Account() );

result.attachOracle();
return result;

b
int maxCredit = 3;
int maxBalance = 10;

public AccountTestScenario()

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

by

state

{ return new Integer( objectUnderTest.balance );
by

scenario deposit()

{ if(objectUnderTest.balance < maxBalance)
{ objectUnderTest.deposit( 1 );

by

return true;
by
scenario withdraw()
{iterate( inti = 1; i < maxCredit+3; i++; )
{ objectUnderTest.withdraw( i );
by
BMK MI'Y, return true;
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[1naTdopMbl 1 0bnacTu
npunoxeHun UniTESK

= JavaTESK - open source
= DOM API (www.unitesk.com)
= CTESK - Open source

= OS Linux (www.linuxtesting.org)

= [ecTupoBaHMe MMKPOMPOLIECCOPOB
(http://hardware.ispras.ru/?q=CTESK)

= Summer (Java) - open source
= [lpoToKonbl

= C++TESK (TectupoBaHue MmnkponpoueccopoB) — free of charge
http://hardware.ispras.ru/?q=CPPTESK

BMK MI'Y,
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i Ananorv UniTESK

= SpecExplorer (Microsoft Research) - free of charge
= Microsoft Interoperability Initiative

= QTRONIC / Test Design (Conformiq) - commercial
= Nokia projects, etc.

= NModel (Microsoft Research) - open source
= Many projects

BMK MIY,
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Bonpochbl
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