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PED®EPAT

Marwuctepckas aucceptamus 91 c., 3 ra., 20 puc., 2 tabn., 17 ucrounukos, 4
TIPHIOKCHHSL.

KOHEYHBII ABTOMAT, PACLIUPEHHBII ABTOMAT, OBOJIOUKA,
TECTUPOBAHMUME, FSMTest-2.0, ITAPCEP, JUnit.

B nanHO# aumccepramuu paccMaTpUBAIOTCS 3a7avd MpoBepku U pazdbopa XML-
JIOKYMEHTOB, a TAK)KE TECTUPOBAHKE MPOTPAMMHOTO O0ECIICUCHHUSI.

Pazpaboranbl U TporpaMMHO peadM30BaHbl KJIAcChl JJISI MPOBEPKH M pa3dopa
XML-10KyMEHTOB B COOTBETCTBHH C TPeOOBAaHUSAMHU K TAKETy MPHUKIAIHBIX MPOrpamMm
«FSMTest-2.0». B nanHbIil makeT Tak ke 100aBJICHBI JBE pealM3alluM: HAXO0XICHHUE
CHHXPOHM3UPYIONIUX  TIOCIEI0BATEILHOCTEd B KOHEYHOM aBTOMAaTre M IIOWCK
nepeceueHus ABYX KOHEYHBIX, BO3MOYKHO HEJICTEPMHUHHPOBAHHBIX, aBTOMATOB.

C mnomormpio uHCTpyMeHTa JUNIt mpom3BeacHO TeCTHpOBAHUE IMPOrPaMMbl Ha
s3pike Java ndfsm_test, Bxomsmerr B «FSMTest-2.0» U MO3BOJISIOIICH MOCTPOUTH

HpOBepHIOI_III/II\/’I TCCT OJIs1 HCACTCPMUHHUPOBAHHOI'O KOHCYHOI'O aBTOMATaA.
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BBEJIEHUE

AKTyaJIbHOCTh mpoOJiembl. CoTpyaHukamu kadeapbl HUHYOPMAIIMOHHBIX
TEXHOJOTUH B HCCJIENOBAaHUU JIUCKPETHBIX CTPYKTYp CO3/JaH NAKEeT MporpaMm
«FSMTest-1.0», mpenna3HayeHHBIM A aHalW3a M CHUHTE3a KOHEYHBIX aBTOMATOB.
OpnHako y JaHHOTO MaKeTa €CTh JIBa HEJOCTAaTKa: OH HE SIBIISETCS KPOCCIIaT(hOPMEHHBIM,
U B HEro TPYAHO M00aBIsATh HOBBIE peanu3aluu IporpaMMm. B cBsizu ¢ 3TUM ObLIO
IPHUHSTO PELIEHUE CO3aTh HOBYIO 000JI0UKY, KOTOpasi OyAeT JUIIeHA JaHHBIX IPOOJIEM.

3amaya co3maHusi 000JIOUKH, TeHepUpyIole uHTepdeiic, SBIsSeTCs aKTyaJbHOM,
TaK KaK UMEETCS MHOKECTBO MPOrPaMMHBIX pealn3aluii, KOTOpble HYKHO COEIUHUTH
BOE/MHO, IIPU 3TOM IIporpamMma JI0JKHa ObITh KpoccIIaT(GhOPMEHHOM.

[Tox 060104YKO# MOHKMMAETCS TPOrpaMMa, CO3JaHHas sl YIPOIeHus: paboThl CO
CIIO)KHBIMH ~ TIPOTPAMMHBIMH ~ CHCTEMaMH, TakuMu, Hampumep, kak DOS. Onn
npeoOpa3yroT  HEyJAOOHBIH  KOMaHJHBIM  TIOJb30BaTEIbCKHK  WHTepdeilc, B
JpyKECTBEHHBIN Ipaduueckuil uHTepdeic, uim nHTepdeiic Tuna «MeHIO».

Peanmzyemass o0osiouka JODKHA ~— co3laBaTh  rpaduueckuii  mHTepdeiic
MoJIb30BaTeNsl MO omucaHuio, xpaHsmemycs B XML-mokymentax. B cBsi3u ¢ stum
BO3HUKaeT 3aaada pazdopa XML-I0OKyMEHTOB M OpraHu3amus MOTOKAa JaHHBIX SAPY
000JI0YKH.

Kpome Toro, tpebyercs mnpoBepsiTh NPOrpaMMbl, BXOJSALIME B HOBBIA IaKeT
«FSMTest-2.0». ns Toro, 4dYToOBI HMETh BO3MOXHOCTH CTPOHTH TECTBI C
rapaHTUPOBAaHHOW  TOJHOTOM, HEOOXOAMMO UMETh  MaTeMAaTHYeCKyl0  MOJENb
IPOrpaMMBl.

CymiecTBYIOT pa3M4HbIe MaTeMaTHYeCKHe Mojaenu nporpamm [1-3], Takue kak
TUMIU3UPOBAHHOE A-UCYHCIIEHHWE, Ha 0a3e KOTOPOTO MOTYT OBITh TOCTPOCHBI Cpeibl
aBTOMAaTH3al[MM MAaTEeMaTUYECKUX JO0Ka3aTelbCTB, S3bIK (POPMAIBHOM CcHErUpHUKAIIH
KOTOPBIX B TO K€ BpeMsl SIBJISIETCS CTATUCTHUYECKH TUIHU3UPOBAHHBIM ()YHKIMOHAIBLHBIM
si3pIkOM TiporpammupoBanus; PVS (Prototype Verification System) — mHCTpyMeHT muist
BBISIBJICHUS! OIIMOOK W TOTEHIMAIbHBIX YSI3BUMOCTEH B HCXOJHOM KOJIe MpOTpamM,
HanucaHHbIX Ha si3bikax C, C++ u C#; Monenb 1eHOTAalMOHHON (pOpMaNbHON CEMaHTUKU
noamHoxecTBa s3bika C (crangapta ANSI C), ocHOBHast CTpYKTypa KOTOpPO# omupaercs
Ha OINMCAaHUE BBIUMCICHUI C MCIOJIb30BAHMEM CIIEUATbHBIX KOHCTPYKUMN; KOHEYHBIN

aBTOMAT, paCHII/IpeHHBIfl aBTOMaArT, JIOTHYCCKHUEC CXCMBI.

4



B pabore [2] ncnonb3yercst mOAX0/, OCHOBaHHBIA Ha IOCTPOCHUU PACHIMPEHHOTO
aBTOMara mo mporpamme. B manHoi paboTe mpennaraercs BBIICIATH PAaCIIUPEHHBIN
aBTOMAT W3 chenupuKanuyd mporpamMmbl. M TipoBepstomuil TeCT s TPOTrPaMMBbI
CTPOUTCSI TI0O KOHEYHOMY aBTOMATy, HKBUBAJICHTHOMY IMOCTPOECHHOMY pPACIIMPECHHOMY
aBTOMATY.

Heabro nanHoi paboTH! ABIsSETCS co3nanue Moy npoBepku XML-nokymenTa,
KOTOpBI MO3BOJIsIET pa3Oupath nepeBo XML-nokyMeHTa U cO3/1aeT MOTOK JaHHBIX,
MOCTYMAIOIUX Ha BXOJ sAapa mporpammbl «FSMTest-2.0», a Tak e TmpoBepKa
MPAaBWJIBHOCTH peajn3aluii Java mporpamm.

Metoabsl ucciaenoBaHus. VCHomp3yloTcs MeETOABl TUCKPETHOW MAaTeMAaTHKH,
TEOpUU aBTOMATOB U TEXHUYECKOU JUArHOCTUKHU.

Hayunas noBu3Ha. B pabore mpemmaraeTcst Ha OCHOBE JepeBa, MOTYYCHHOTO B
nporecce pazoopa XML-nokymenTta, cpopMupoBaTth HaOOp TaHHBIX, KOTOPHIE MTPUTOTHBI
JUTSI OTPUCOBKH BKJIQJIOK TIPOTPAMMHBIX peanu3anuii sapom mporpammbl «FSMTest-2.0%.
Kpome TOro, mpoBOAMTCS TECTHMpOBaHHE MPOTPAMMHON peanu3allid Ha s3bIke Java,
Bxomsamieii B «FSMTest-2.0», ¢ ucnons3oBanueM uHCTpymMeHTa FSMTest2JUnit na
0oCHOBE (hOpMaTBHBIX MOJIEIICH.

OcHOBHBIE M0JIOKEHHS, BBIHOCMMbIE HA 3aIIUTY.

1. Anroputm pa3bopa jdepeBa, IMOCTPOCHHOTO Ha oOcHOBe mapcunra XML-
JOKYMEHTa,  TO3BOJISIOMIUNA  TpeoOpa3oBhIBaTh  JaHHble B  (opmar,
MCIOJIb3yeMbIH siipoM nporpaMmel «FSMTest-2.0x.

2. Hcnonb3oBaHUE MOJIENU PACIIUPEHHOTO aBTOMATA MPOTPAMMBI, MTO3BOJISIONIEH
MOCTPOUTH TOJHBIA MPOBEPSIONIUN TECT MPOTrPaMMbl OTHOCUTEIHHO OIIHUOOK
TIEPEXO0I0B U BBIXOJIOB.

JlocToBepHOCTH Ppe3yabTaToB. D(D(PEKTUBHOCTH MPEUIOKEHHOTO TMOJAX0Aa K
TECTUPOBAHUIO TPOTPAMMHBIX peaM3alii TOJATBEPIKIACTCA AKCICPUMEHTATBHBIMU
pe3yabTaTaMu C MPOrpaMMHOM peanu3anueit ndfsm_test.

IMpakTnyeckasi MeHHOCTb. Pe3ynbTaThl, MOJydeHHBIE B paboTe, MOTYT OBITH
UCTIOJIB30BaHbI JIJIs1 T00ABICHHSI HOBBIX MPOTpaMMHBIX peanu3anuii B «FSMTest-2.0», a
TaK e ISl IOCTPOEHUSI TECTOB C TaPAaHTHPOBAHHOW MOJHOTOM IS TPOTPAMM Ha SI3BIKE

Java.



AnpobGauus padorbl. OCHOBHBIE ITOJIOXKEHHSI U PE3YJIBTATHI, IIPEJICTABICHHBIE B
pabote, 00CykIamuch Ha TPEX KOH(MEPEHIIUIX U OMyOJIUKOBAHBI YeTHIpE PaOOTHI:

1. barpauxuii, C.B. Co3znanue kpocciiaTOpMEHHOW BEPCUU MPUIOKEHHE
«FSM Test-1.0» / C.B. barpauxuii, B.C. bensix, A.C. TBapmoBckuii //
COopHuk Hay4yHbIX TpyIoB B 9 4. / mox pen. mpod. b.1O. Jlememiko, npod.
A.A. TlomoBa, mpod. M.D. Posixa, mom. B.C. TumodeeBa. — HoBocubupck:
N3n-Bo HI'TY, 2016. — Yacts 2. C. 163-165.

2. barpankmii, C.B. K mnporpamMmmMHOi peanu3anuy MakeTa MPUKIATHBIX
nporpamm «FSMTest-2.0». / C.B. barpaukuii, B.C. bensix. // Beepoccutickas
KoH(pepeHus «CTyaeHuecKnii HayqYHO-Uccaea0BaTenbckuil nHKyoarop» TI'Y,
2017.-C. 6.

3. IHansimuua, H.A. TecThl Ha KOHCTaHTHBIC HEUCIPABHOCTH Kak BeO-cepBuC /
H.A. ansnuna, A.A. 3aiiues, C.B. barpaukwuii, M.JI. I'pomoB // Tpynast
Nucturyra cucremuoro nporpammupoBanuss PAH. Tom 30, Bemyck 1, 2018.
C. 41-54.

4. barpauxuii, C.B. TectupoBanue Java mnporpaMM ¢ UCIHOJb30BaAHHEM
nactpymenta FSMTEST2JUNIT / C.B. barpanxwuii, C.A. [Ipokonenko, M.JI.
I'pomos, H.B. IlaGanmuna // HoBble wuH}OpMaIIOHHBIE TEXHOJIOTUU B
WCCIIEIOBAaHUU CJIOKHBIX CTPYKTYp: MaTepuajabl JABEHAAATON POCCHICKON
KOH(EpEeHIIMN ¢ MEXJIYHApOJHBIM ydacTueM. Tomck : M3matenbckuii Jlom
Tomckoro rocynapcTBeHHOro ynusepeurera, 2018. — C. 67.

Kparkoe conep:kanue padoThbl.

Bo BBeaeHMH TPUBOAWUTCA AaKTyalbHOCTH pPalOTHI, CHOPMYIHpPOBAHA IENb H
3amaun  paboThHI, TPEACTABICHBI TOJOXECHHS, BBHIHOCUMBIC Ha 3allUTy W ampooanus
paboTHI.

B nepBoii riaBe nauccepranuy BBOAITCS HEOOXOIUMBIC TTOHITHS M OTIPEICTICHHUS,
UCTIOJIb3yeMbIe B padoTe.

Bo BTOpOIi ri1aBe npuBeneHo omnucanue nporpamMmbl «FSMTest-1.0», koTopyto
TpeOyeTcss yaydlnuTh, CTpyKTypa nporpammsl «FSMTest-2.0», ctpykTypa u cBoiicTBa
XML-g0okymMeHTOB, a Takxke 0030p Oubnmorexk mns paborel ¢ XML-moxymeHnTamu,
anroputMmbl pazdopa u mpoBepku XML-mokyMeHTOB, 100aBiIeHHE HOBBIX peaau3aiuii u

OTNHCaHUe U MPOBepKa pazpadboTanHoi nporpamMmel «FSMTest-2.0».
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B Tperbeii riaBe TpeNCTaBICHBI CXE€Ma TECTUPOBAHHS  MPOTPAMMHBIX
KOMITOHEHT, Bxoasammx B «FSMTest-2.0», amroputm TecTUpOBaHUS, IpEACTaBICHUE
MIPOrpaMMBbI B BUJIE PACITUPEHHOTO aBTOMATa M PE3yIbTaT TECTUPOBAHMSL.

B 3akil04eHHM KpaTKO M3J1araloTcs OCHOBHBIC PE3YJIbTAThl, IOJYyYCHHBIC B

IpoLEecce BBIMOIHEHUS paOOTHI.



1 OcHOBHBIE OHATUS U ONIPEAETIECHUS

B naHHO#W TaBe paccMaTpUBalOTCS OCHOBHBIC TIOHSATHUS H  ONPEACIICHHSA,
UCIIOJIb3yEMBbIE B padoTe.

ITox xoneunsiM aBTOMaToM [4] monumaetcst marépka A = (S, I, O, hg, Sg), rme S —
HEMYCTOE KOHEUHOE MHOXKECTBO COCTOSHUM C BBIZCICHHBIM HauaIbHBIM COCTOSIHHUEM Sp, |
u O — BXOAHOM W BBIXOJHOW an(aBUTBl COOTBETCTBEHHO, hsCSxIx O xS —
OTHOILLIEHHE IIepexon0B. MBbI paccMaTpuBaeM KOHEYHBIM W JETEPMUHUPOBAHHBIN
aBTOMAT, T.e. aBTOMAaT, B KOTOPOM I Kaka0# mapsl (S, 1) € S x | cymecTByeT TOJIBKO
omuH niepexon (S, i, 0, S') € hs. Koneunbsle aBTOMaTHBIC MOJIEIH IMPOKO HCIOJIB3YIOTCS
NpU  ONUCAaHWHM  TIOBEJCHWS  CUCTEM,  KOTOpPbIE  TPOM3BOAAT  BBIXOJHBIC
TIOCJICZIOBATEIIFHOCTH B OTBET HA BXOJIHBIC TIOCIICIOBATCILHOCTH.

[Ipumep koHeuHoro aBToMara: JlaHO BpalleHHWE Kojeca, MPUBOJIUMOTO B
JBY)KCHUE JIBUTATEJIEM, ONPEACISACTCS ABYXIO3UIIMOHHBIM KIIFOUOM; MPABOE TOJIO0KCHHE
KJTF0Ya COOTBETCTBYET BPAICHHIO B HANIPABJICHUU IO YaCOBOM CTpEJIKE, JICBOE — MPOTHUB
YacOBOW CTpENKH. B MOMEHT W3MEHCHHS HANpaBICHHUS BpAIlCHUS BCIIBIXHBACT
WHIUKATOPHAs JIAMIIA.

| = {cnpaBa, cneBa},

O = {nammna BxIIOYCHA, TAMIIA BHEIKIIOUYCHA },

S = {0 yacoBo¥i cTpeIKe, MPOTUB YACOBOW CTPEIIKH }.

[Ipu cocTossHMM B HACTOSIMKA MOMEHT «II0 YaCOBOM CTPEIKE» U BXOJE «CIIpaBa»
WX TIPH COCTOSTHUM B HACTOSIIIIUN MOMEHT «IIPOTUB YaCOBOU CTPEIKU» U B XOJIC «CIICBa»
COCTOSIHME OCTaéTCsi HEM3MEHHBIM M MMEETCS BBIXOJ «IaMIla BBIKJIIOUeHay. [lpu
COCTOSIHUM B HACTOSIIIMA MOMEHT «II0 YaCOBOW CTPEIKE» M BXOJC «CJICBa» WM TPH
COCTOSIHUM B HACTOSIIIUHA MOMEHT «IPOTHUB YacOBOH CTPEJIKH» W BXOJC «CIIPaBa»
COCTOSIHHE U3MEHSETCS U TIOSBIISICTCS] BBIXOJ «JIaMIia BKIoueHa». Ha pucynke 1 TaHHBIH

aBTOMAT IPE/ICTaBIICH B rpahuuecKoM BUJIE.



Cnpaga / Jlamnoyka BKAKOYEHA

Mo MNpotue
4acoBOM YyacoBoM
cTpenke CcTpenku

»

Cnesa / lamno4ka BrAOYEHA

Cnpasa / /lamnouka Cnesa / Jlamnouka

BbIK/THO4EHA BbIKNOYEHA

Pucynok 1 — IIpumep aBTOMara B rpadpuueckoM Buae

Pacmmpennsiii aBromar [5] npencrasisier coooit marépky M = (S, I, O, V, T), raoe
S — HemycTO€ KOHEYHOE MHOXECTBO COCTOSHHUW aBTOMara, | — HEIycToe MHOXKECTBO
BXOJIHBIX CHMBOJIOB, Ha3bIlBaeMoOe€ BXOJIHBIM ayipaBuToM, O — HEMyCTOE MHOXECTBO
BBIXOJHBIX CHMBOJIOB, Ha3bIBAEMOE BBIXOJHBIM an(aBUTOM, V — KOHEYHOE, BO3MOXKHO
MyCTO€ MHOYKECTBO KOHTEKCTHBIX IEPEMEHHBIX, | — OTHOIICHHE MepexooB. Kaxmpii
nepexon t uz T — sTo cemépka (S, I, P, op, 0, up, §'), re S, ' € S ABJIAIOTCSA HaYaIbHBIM U
KOHEYHBIM COCTOSHUSMH mepexona; | € | ects BxofgHoi cuMBol U Djy, 0003Hawaer
MHOKECTBO BEKTOPOB, KOMIIOHCHTAMH KOTOPBIX SBJSIOTCS 3HAYCHHS IapaMeTpOB,
COOTBETCTBYIOIIUX BXOJHOMY CHUMBONY |1 (majee BXomHble mapamerpsl); 0 € O —
BBIXOAHOU CUMBON B Dy, 0003HaUAET MHOKECTBO BEKTOPOB, KOMIIOHEHTAMHU KOTOPBIX
SBJISIIOTCS 3HAYEHHUS TapaMeTPOB, COOTBETCTBYIOIIUX BBIXOJHOMY CHMBOJY O (maiee
BBIXOJHBIE MapaMeTpsl); P, Op U UP — QYHKIUM, ONpeAeseHHble HaJ BXOAHBIMU
napamMeTpaMu U KOHTCKCTHBIMH ITePEMEHHBIMY U3 V'

P: Dinp-i x Dy — {ncruna, 10xsb} — npeaukar, rae Dy — MHOKECTBO KOHTEKCTHBIX
BEKTOPOB;

0p: Dinpi X Dy = Douo — OyHKIMM 1S ONpeAeTeHUs 3HAYEHUH BBIXOJHBIX
napameTpoB;

up: Dinp-i x Dy — Dy — byHkuum Uit onpeneneHus 3Ha4YEHUM KOHTEKCTHBIX

NEPEMECHHBIX.



[TapameTpr30BaHHBIM BXOJHBIM (BBIXOJAHBIM) CHMBOJIOM HAa3bIBACTCS Tapa
«BXOJIHOW cUMBOII I, BeKTOp @ 13 Djnp.i», T.€. mapa (i, @) («BBIXOJHOH cHMBOI 0, BEKTOp b
13 Doyto»).

Konduryparueit pacmmpeHHOTo aBTomMata M Ha3bIBaeTCs Mapa «COCTOSHUE S,
KOHTEKCTHBIH BEKTOP V», TO €CTh (S, V).

PacmmpeHHbIii aBTOMAT HA3bIBACTCS MOJHOCTHIO OMPEACICHHBIM, €CITH B KKIOM
COCTOSTHUU S CYIIECTBYET XOTS ObI OJMH IMEpPeXoa MO KaKIOMY BXOJHOMY CHMBOITY.
Pacmmpennsiii  aBromar M Ha3pIBaeTCS HEMPOTHBOPEYMBHIM, €CIH W3  KaXKIOTO
COCTOSIHHSA S JIJIS JTFOOOTO TTapaMeTPpU30BaHHOTO BXOJIHOTO CHMBOJIA M KaXKIOTO 3HAYCHUS
KOHTEKCTHOTO BEKTOpa V W3 O00JIaCTH OMpeeNIeHUs CYIIECTBYeT He OoJiee OJIHOTO
nepexoja, MpeauKaT KOTOPOro MPUHUMAET 3HAYCHHUE «HMCTUHA» MPHU JAHHOM 3HAYCHHH
KOHTEKCTHOTO BeKTOpa. PacmmpenHsnii aBToMar M Ha3bIBaeTCs JACTCPMUHUPOBAHHBIM,
€CIIU B KKJOM COCTOSIHUU S CYIIECTBYET He 00Jiee OJJHOTO BBITOJHUMOTO TEpexo/a Io
JTH000MY TTapaMeTPU30BAHHOMY BXOJHOMY CHMBOJTY.

Graphical user interface (GUI) — pa3HOBHIHOCTh IIOJIB30BATEIBCKOIO
uHTepdeiica, B KOTOPOM 3JIEMEHTHI HHTepdeiica (MCHIO, KHOIKH, 3HAYKH, CIIUCKH | T.I1.),
MPEICTAaBICHHBIC TIOJB30BATEII0 Ha JUCIUICE, WCIOIHCHBI B BHJAC TpadUuecCKuX
n3o0paxxenuii. Ha pucynke 2 mpeacraBinen npumep GUI mporpammer Guitar Pro 7,
OUYEBHJIHO, YTO, €CIM OBl TOJB30BATEII0 MPHUXOAWIOCH HCIOIL30BaTh KOMAaHIHYIO
CTPOKY, C IIPOrpaMMOi ObIJIO OBl KpaiHE CII0KHO paboTaTh, €CJIM BOOOIIE BO3MOKHO IS

OOBIYHOTO YETOBEKA.
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Pucynok 2 — ITpumep GUI

Ob6onouxa [6] — mporpamMma, co3laHHasl YIS YIPOIIEHHUS paOOThl CO CIIOKHBIMH
OpOrpaMMHBIMH  CUCTEMaMHM, TakKuUMH, Hampumep, kak DOS. Onu mnpeoGpasyror
HEYJOOHBIH  KOMaHJHBIM  TOJB30BaTENbCKUNA  HMHTEpQENC, B  JPYKECTBEHHBII
rpadudeckuii uaTepdeiic, unu uHTEpPeiic TuIa «MEHIO.

Application programming interface [7] (API) — na®op TOTOBBIX KJIacCOB,
nporuenyp, yHKIUN, CTPYKTYP U KOHCTAHT, IPEACTABISIEMbIX TPUIIOKEHUEM.

Extensible Markup Language (XML) [8] naér BO3MOXHOCThL CO37aBaTh TEKCT U
pa3MeuaTh €ro Mpu TMOMOIIM OOpaMyIsIOIIMX TEeroB, NpeBpalas KaxkIoe CJOBO,
npeioKeHne Wik pparMeHT B HICHTU(GUIIUPYEMYIO, COPTUPYEMYIO HH(POPMAITHIO.

[lepBoit  crpoukoit ~ XML-mokymeHnta MoxeT OBbITb  Oexknapayusi,  3TO
HeoOs3aTeNbHAs YacTh, HO OHa MOXKET ITOMOYb ONPENIETUTh TOKyMEHT, kak XML.

O6s3aTenbHbIM An1eMeHTOM XML-okymMeHTa sBsIeTCSl KOPHEBOM 3JIEMEHT, OH
JOJDKEH OBITh B €AMHCTBEHHOM OJK3eMIULsipe. Kopregvim, HA3bIBACTCS JJIEMEHT,
HAYaJIbHbII M KOHEYHBIH TETrd KOTOPOro, oOpamiilOT BeCh JOKYMEHT, HE CUHUTas
JeKJIapaluu.

K snemenTam MoOXXHO 100aBUTH aTpUOYTHL. AmpuOymom Ha3bIBaeTCsS mapa HUMsi-
3Ha4YCHHE, TJ¢ 3HauCHHE OepETcs B ABOMHBIC KaBbiuku (“value”). ATpuOyTHI MO3BOJISIOT

I[O6aBI/ITb QJICMCHTAaM JJOITOJIHUTCIILHBIC MTapaMETPHI.
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[Mon xoppexmmuviv XML-1OKyMEHTOM, OHUMAETCA TaKOM JTOKYMEHT, KOTOPbIN
YIOBJIETBOPSIET CHHTaKCHUCY U TpebyemoMy dopmaty XML-nokymeHTa.

B pabote [2] B kadecTBe MaTeMaTHYECKOW MOJEIU MPOTPAMMBI HCIOIB3YETCS
pacIIMpeHHbIH aBTOMAT. B 00bEKTHO-OpUEHTUPOBAHHOM MIPOTPAMMHUPOBAHUH IK3EMILISP
KJlacca MOYKHO paccMaTpHWBaTh Kak aBTOMAar. B JaHHOM ciydae, COCTOSIHHIO aBTOMaTta
CTaBUTCS B COOTBETCTBHE COCTOSHHE 3K3eMIUIApa Kjacca; BXOJHOMY CHMBOIY —
orepanus B 3K3eMIUIIpE KJ1acca ¢ HEKOTOPhIM HA0OPOM 3HAYEHHUH BXOJHBIX MApaMETPOB;
BBIXOJIHOMY CHMBOJIY — HA0Op 3HAUCHUH BBIXOIHBIX MTAPAMETPOB.

B nanHOM ciydae TecTHpOBaHUE MOKHO OCYIIECTBIIATH MyTeM o0xoma rpada
IIePEXOJIOB  COOTBETCTBYIOIIETO aBromara. B [2] mpuBogWTCS anroput™m  Juis
JICTePMUHHPOBAHHOTO aBToMara. Kpome Toro, o0xon rpada mNepexoJOoB IO3BOJSCT
OoOHapyKuBaTh TOJIbKO BBIXOJHBIE OIIMOKH, HO BOIPOC O IIOJHOTE TAaKOro TecTa
OTHOCHTEIHHO OITHOOK TIEPEX00B OCTACTCS OTKPBITHIM.

B nmanHolt pabore mpennaraercs CTPOUTh MO CHEHUPUKALUU TPOrpaMMBbI
pacIlIMpeHHbl aBTOMAT MOAOOHBIM 00pa3oM. COCTOSHUSIM PacCHIMPEHHOTO aBTOMAaTa
CTaBSTCS B COOTBETCTBUE IK3EMILIAPHI KJIacca, BXOJHBIM CHMBOJIAM — METOJIBI Kjlacca, a
BBIXOJIHBIM CHMBOJIaM — PEaKIMH SK3EMIUIIpa Kilacca Ha BXOJHBIC BO3JCHCTBHSA.
[TockonbKy METOJIIbI IMOCTPOCHHUS TECTOB JJIS PACHIMPEHHBIX aBTOMATOB HEAOCTATOYHO
U3YUYEHBI, TO PACIIUPECHHBIM aBTOMAT MPEoOpa3yeTcsl K AKBUBAJCHTHOMY KOHEYHOMY

ABTOMATy U TCCT CTPOUTCA IJIA IMOCICOIHCTO OJHHUM M3 M3BCCTHBIX MCETOAOB, HAIIPHUMCP

[9, 10].
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2 Cosznanue nporpammbl «kFSMTest-2.0»
B nmaHHOW TnmaBe paccMaTpuBarOTCS Iedb CO3JaHHS NPOTPaMMBbl, CTPYKTypa

IPOrpaMMBbl, a TAK)KE€ TECTUPOBAHHE MTPOTrPaMMBbI U JOOABIEHUE HOBBIX pealn3aluil.

2.1 Lenp co3manust mpOrpaMmel

Cotpyanukamu kKadeapsl HHQOPMAIMOHHBIX TEXHOJOTUA B HCCIEAOBAHUU
JTUCKPETHBIX CTPYKTYp co3aaH nakeT nporpamMm «FSMTest-1.0» [11], npenna3zHaueHHBIHM
JUIsl TECTUPOBAHMSI KOHEUHBIX aBTOMATOB (PUCYHOK 3). Y HaHHOTO MakeTa ecTh JBa
HEJO0CTaTKa: OH HE SBJISETCS KPOCCIUIaT(OPMEHHBIM, U B HET'O TPYAHO J00aBISATH HOBBIE
IpOrpaMMHBIE peaju3aluu. B cBs3u ¢ 3TUM OBUIO MPUHATO PEUIEHHE CO3AaTh HOBYIO
o0onouky «FSMTest-2.0» [12-14], koTopas OyaeT JuIlIeHa JaHHBIX IPOOJIEM.

Peanmuzyemass  oOosiouka JODKHA — co3laBaTh — rpauueckuil  uHTepdeiic
MOJIb30BaTENsl 1O OMHCaHHIo, XpaHsmemycs B XML-mokymentax. B cBs3u ¢ stum

BO3HUKaeT 3aaada pa3zdopa XML-IOKyMEHTOB M OpraHu3amus MOTOKa JaHHBIX SAPY

000JIOUKH.
B FSM Toolkit 1.1 — X

FSM generator

Timed FSMs FSM generator
Distinguishing sequences -
r-distuinguishing FSMs Number of FSMs being generated: 1 =
Test suites for timed FSMs

Deterministic FSMs Type of FSMs being generated:
Deriving exhaustive tests ® classical (not timed)

Nondeterministic FSMs  timed
Test suite w.r.t. the reduction relat
Test suite w.r.t. the non-separabili Deterministic?

FSM compositions ® yes
Generator of FSM compositions 7 no
Live-lock testing
Invariants Other FSM properties:
Te:sts for componept FSMs ™ reduced

Checking system security
HRU model based security checkin M

Number of states:

i

Number of inputs:

Number of outputs: 2

t '

Folder for FSMs being generated: |

Command line: gen_fsm.exe 4 2 2 1 <not_specified>

Pucynok 3 — Ilporpamma «FSMTest-1.0»
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2.2 Crpykrypa nporpammbl «FSMTest-2.0»

B nanHOM paznene Mbl pacCMOTPUM YacTU IPOTPAMMBI, a TAK)KE X Ha3HAUCHHUE.

Ha pucynke 4 wuzoOpakeHa cxema B3aUMOJCHCTBHS DJIEMEHTOB MPOTPAMMBI.
Hannbie n3 XML-dailina mocTymamT Ha mapcep, IJe IMPOUCXOAUT mpoBepka XML-
JTOKyMEHTOB. Ecnu J0oKkyMmMeHT HamucaH Oe3 OmMOOK, TO OH J100aBisieTCs B CIHCOK
KOPPEKTHBIX JOKYMEHTOB, HWHA4Y€ WTHOPUPYETCS, M OIMMOKH, MAOMYIIEHHbIE TMpHU
HaIUCAHUH, BRIBOJASTCS B JIOT-(haidl.

Hanee B anpe co3naércs IepeBO BKIAJIOK, OCHOBaHHOE Ha pacronoxeHuu XML-
JIOKYMEHTOB B BbIOpaHHO# nupektopuu. [lpu dopmupoBanuu aepesa, sSApo MOCHUIAET B
napcep 3amnpoc 0 KoppektHocth XML-nokymeHTa, U €cii B OTBET MOJYy4YaeT «truey, To
BKJIaJiKa fo00aBisieTcsi B JepeBo, nHaue XML-nmokymeHT urHopupyerca. Korma gepeBo
chopMupoOBaHO, TPOUCXOIUT Paz00p cOOTBETCTBYIOMUX XML-10KyMEHTOB U Ha OCHOBE

JAHHBIX, MPEIOCTaBICHHBIX B HHUX, co3Maércs rpadudueckuil mHTepdeic mas JaHHON

OKHO |~ a4PO <:‘I'IAPCEP

U i

NCMONHAEMbIV v

Pucynok 4 — CxemMa B3aUMOCBSI31 3JIEMEHTOB ITPOrPaMMBbI
B co3maHHOM OKHE BBICTABISIOTCS HEOOXOJMMBIE TMapaMeTphbl, IOCIE Yero

dbopmupyeTcs MOTOK JTaHHBIX, KOTOPBIM miepeaaéTcss oopaTHO B sapo. M3 sapa naHHbIC

nepeaaroTcs B .exe (aiii, KoTopslil ciy:kut API mporpaMmesi.
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2.3 Pa3zpabotka anroputma pazdopa jaepeBa, MO3BOJISIIOLIETO MPEeOOpa30OBbIBATH
JTaHHbIE B (hopMaT, UCTIOJIb3yeMbIi simpoM «FSMTest-2.0»

2.3.1 CymecTByromue OUOIMOTEKN PeaTU3aIiK TapCePOB

Jlns HammcaHus mapcepa HEOOXOAMMO CHayanga mpou3BecTH pazbop XML-
nokymeHTa. PaspaboTumkaM mporpaMMHOro oOecredeHusi O4YeHb YacTO MPUXOIAUTCS
paborate ¢ XML-nokyMeHTaMu, [iJIsi 9TOTO B Java CyIECTBYEeT HECKOJIbKO OMOIMOTEK
JU1s1 paOOThI C HUMMU.

OObextHast wmomenb gokymenta (DOM) [15] sBinsercs  odummagbHOMR
pekomenmanueit World Wide Web Consortium (W3C). Korma XML-napcep
noaaepxkuaer DOM, 3T0 03HayaeT, 4To OH peain3yeT MHTEpP(ENChl, ONpeaeIEHHbIE B
nanHoMm crangapre. Ilpu pa3zbope XML-nmokymeHTa Mmoiy4daeTcsi CTPYKTypa JAepeBa,
KOTOpasi MpeACTaBIsIET conepxumoe XML-nokymenTa.

Jloctouncta 6ubmnorekn DOM:

a) COXpaHEHHUE B yIOOHYIO TPEBOBUIHYIO CTPYKTYPY;

0) né€rkuii crmoco® 3arpy3ku (co3maércs dK3eMIUIAp Kiacca «Document», ¢
KOTOPBIM BIOCJEACTBUH HIET paboTa);

B) IPM BHECCHUH M3MCHCHHH B IOKYMEHT HE HAJI0 IMIEPEMUCHIBATEL Tapcep.

Henocratku 6n6anorexu DOM:

a) paboTaeT MeIeHHee B cpaBHEHUH ¢ SAX;

0) 3HaueHus1 aTpUOYTOB MOT'YT OBITh 3alMCaHbI TOJIBKO B BUJIE CTPOKH.

Simple API for XML (SAX) [15] sBasiercst anbTepHaTHBON JUTst paboThl ¢ XML-
nokymeHtamu. OH pa3paboTaH ¢ MEHBIIMMH TPeOOBaHUSAMU K OOBEMY MaMITH, HO OH
nepeKIaibiBacT O0bile paboThl Ha TPOTPAMMHUCTA.

JloctonnctBa 6ubmmoreku SAX:

a) B 0a3y COXpaHSIOTCS TOJIBKO T€ IaHHBIE, KOTOPhIE HY>KHBI JIJIs1 pabOTHI;

0) paboTtaeT ObICTpee B CPAaBHEHUH C IPYTUMU METOJIAMU;

B) yIOOHBIN METOI ISl TPOBEPKH CUHTAKCHUECKHUX OIMUOOK B JOKYMEHTE.

Henocrarku oudmmorexu SAX:

a) pean3aIio 3arpy3Ku JOKYMEHTa HY>KHO THCAaTh MPOTPaAMMHUCTY;

0) OTCYTCTBHE CTaHJAAPTHBIX METOJIOB JJIsi JOOABIIEHUSI HOBBIX DJIEMEHTOB.

JDOM [16] sBnsiercst mHCTpyMEHTOM st paboThl ¢ XML-1okyMeHTaMu; co3aan

i obecnieueHus: ObICTpoit paspadboTku XML-npunoxxenuit. JDOM, tak xe kak 1 DOM,
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CTPOUT JAEPEBO OOBEKTOB, MpezcTasisitoniee XML-TOKyMEHT, HO MpeAoCTaBiIseT Oojee

yI0OHBIE METOABI PaOOTHI C JAHHBIMHU.

JlocronnctBa 6ubmmoreku JDOM:

a) COXpaHEHHUE B yI0OHYIO TPEBOBUIHYIO CTPYKTYPY;

0) nérkuii crocod 3arpy3ku (co3ma€rcs sK3eMIUsip kiacca «Document», ¢

KOTOPBIM BIOCJEACTBUH UIET paboTa);

B) IIPU BHECEHUH U3MEHEHUH B JOKYMEHT HE HAJ0 MEpENUChBaTh Mapcep;

T') yI0OHBIE METOBI JJIsl PaOOTHI C 3JIEMEHTaMU JIepeBa.

Henocrarku ouodimorexu JDOM:

a) paboTaeT MeUIeHHee B cpaBHEHHH ¢ SAX, T.K. COXpaHSAETCs BCSA CTPYKTYPA;

0) 3HaueHus1 aTpUOYTOB MOT'YT OBITh 3allMCaHbI TOJIBKO B BUJIE CTPOKH.

B

CBA3M C OTUM JUIs TMpoBepku cuHTakcuca XML-mokymeHTa pelieHo

UCToJNIb30BaTh OubnmoTeky SAX, a mist pazdbopa XML-gokymenrta — 6ubnuorexky JDOM.

2.3.2 Ctpykrypa u cBoiictBa XML-nokymeHTa
CaoiictBa XML:

1.
2.

B

SI3BIK C MPOCTBIM CUHTAKCHCOM.

Y no06en nnst 06paboTKH, T.K. CYHIECTBYIOT METOJIBI paz0opa.

Bo3moxxHO co3nmanue Hyx)HOTO (hopmaTa, B COOTBETCTBUU C TpeOOBaHHUSIMU
3a/1ayu.

[IIupokoe ucnonp3oBaHue B pa3HO0Opa3HbIX chepax.

Huskuit mopor BXokeHus. IT0 03HAYaeT, YTO JJisl Hadajaa paboThl C TaHHBIM
SI3BIKOM MTPOTPAMMHUPOBAHUS HE TPEOYETCs €ro JI0JIroe u3yueHue.

tabnuie 1 mpuBeAEH CIHUCOK Y3JI0B, COOTBETCTBYIOIIMX JJIEMEHTaM

unTepdeiica. Kaxmnomy snemenTy uHTEepdeiica COOTBETCTBYET y3€l, C ONpeAeIEHHBIM

uMeHeM. Y KaXKJI0TO y3J1a CYIIEeCTBYIOT aTpHUOyThl U TOTOMKH, IPUBEAEHHBIE B TaOJIULIE.
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Tabnuua 1 — Onucanue snemMenToB uaTepdeiica B popmate XML

DnemMeHT WNwmsa yzna | Ims atpubyrta | 3HaueHue aTpudyTa IToTomkn
uHTepdeiica
Check button flag Name Wms snemenTa Het moTomkoB
Var IlepemenHas, B
KOTOPOU XPAHUTCS
3HaYCHHE
Checked 3HaveHue, eCciau
3JIEMEHT BbIOpaH
not_checked 3HaueHue, eCiu
AJIEMEHT He BBIOpaH
Radio button select Name Mms snemenTa variant
Var IlepemenHas, B
KOTOPOU XpaHUTCS
3HaYCHHE
Select dirselector Name Nms snemenTa Her noTomkoB
directory/file Var [Tepemennas, B
KOTOPOM XpaHUTCS
3HAYCHUE
Type Jupexropus win
daiin
Spinbox range Name Wwms snemenTa min
Var IlepemenHas, B max
KOTOPOW XPAHUTCS
3Ha4YeHue
Const value const Name Wwms snemenTa Het motomkoB
Var IlepemenHas, B
KOTOPOH XpaHUTCA
3HAaYCHUE
Val 3HaueHUE KOHCTAHTBI
Command lines | commands Her atpubytoB | Her 3Hauenuit commandline
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Oxouyanune Tadauisl 1

Command
param
Condition condition varl 3Ha4yeHue mepBoi Het notomkoB
MEPEMEHHOM
Symbol 3HaK CpaBHEHUS
var2 3HavYeHHE BTOPOTO
DIIEMEHTA
Blocking if Her arpubytoB | Her 3HaueHwmii conditions
elements condition
then
else
enabled
not_enabled
param

B Ta6J'II/II_[e 2 IIPUBCACHO OIIMCAHUC ITIOTOMKOB, KOTOPBLIC MOI'YT HMCTbL VY3JIbI,

yKa3aHHbIE B IEPBOU TaOIHIIE.

Ta6mz1ua 2 — Onucanue AOYCPHHUX Y3JI0B I'NIaBHBIX 3JICMCHTOB

Nwms y3na Nwmsa atpulyra 3HaueHue aTpudyTa CaoiicTBa
variant name Nwms BapuanTa [Tpu BBIOOpE OJTHOTO
val 3Ha4yeHUe, KOTOpOe u3 BapuanToB Radio
MPUHUMAET button npuHUMaeT
NepeMEHHas COOTBETCTBYIOLIIEE
3HaYEHUe
min val OrpanuumBaroriee MunumanbHOE
3HaYeHUe 3HaYeHue, KOTOpoe

MOXKCT IIPUHATDH

Spinbox
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OkoHyaHue TadauLb 2

max val OrpannyuBaroniee MaxkcumaibHOe
3HAYCHHE 3Ha4YeHHE, KOTOPOe
MOJKET MPUHSTH
Spinbox
(HE 00s3aTENBHO)
Conditions Her Her XpaHUT y3JIbI €
YCIIOBHSIMH
condition varl [lepBoe 3HaUEHNE Ycnosue,
symbol CHUMBOJI CpaBHEHUS BO3/ICHCTBYIOIICE HA
var2 Bropoe 3naueHue COIIPOTUBJICHHE
then Her Her JeucTBus npu
BBITIOJTHEHUH YCIIOBHIA
else Her Her JeucTBus npu
HEBBITTOJTHEHUH
YCIOBUI
enabled Her Her HezaremHeHHBIC
DIIEMEHTHI
not_enabled Her Her 3areMHEHHBIE
DIIEMEHTHI
param val IlepemenHas Brinensier anemMeHTsl,
Ha KOTOpbIe OyieT
OKa3aHO BO3JECHCTBUE
commandline Her Her ConepxuT y31bl,
KOTOPBIE OMPEAEIISIOT
3HAUCHUS, BXOIAIIIC
B JIAaHHYIO KOMaHJHYIO
CTPOKY
command val Nwms .exe ¢aiina, B Onpenenser .exe
KOTOPBIH mepenatorcs | ¢aiis, KoTopelid OyaeT
3HAYCHHUSI 3aIyIieH
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Ha pucynke 5 npuBenén ¢parment npaBwibHO opopmiieHHoro XML-nokymeHTa.
Ha pucyHke 6 mpencTaBiieHO AE€PEBO IMPEEMHUKOB, IIOCTPOEHHOE MO 3TOMY JOKYMEHTY.
DONEMEHT «root» COOTBETCTBYET KOpHIO JiepeBa. OJIEMEHThl «range» U «select»
COOTBETCTBYIOT y3JlaM IIEPBOTrO sipyca JiepeBa U 00pa3yroT NOJAEPEBBS, B y3J1aX KOTOPBIX
XPAHUTCS ONIMCAHNUE XapaKTEPUCTHUK ITUX 1eMEHTOB. Hanpumep, B nonnepese ¢ KOpHEM
«range» y3ibl IEPBOTO spyca «name» M «var» COOTBETCTBYIOT aTpuOyTaM JaHHOI'O
AJIIEMEHTA M OINHKCHIBAIOT €r0 UMS U IEPEMEHHYIO, B KOTOPOW XPAHATCSA 3HAYEHMS, A Y
y3JI0B «min» M «max» ecTb CBOM IOTOMKH (aTpuOyThl), KOTOpPbHIE ONHMCHIBAIOT

MHHHMAJILHOE U MAaKCUMaJIbHOE 3HAUCHHUE CUETUHKA.

<?xml version="1.0" encoding="UTF-8"?>
<root>
<range name="Spinbox name" var="var 1">
<min val="wval 1"/>
<max val="wval 2"/>
</range>
<select name="Radio button" var="var 2">
<variant name="true" val="1"/>
<variant name="false" wval="0"/>
</select>
</root>

Pucynok 5 — ®parment XML-nokymeHnra

Pucynox 6 — JlepeBo npeeMHUKOB, COOTBETCTBYIOIIEE IOKYMEHTY Ha PUCYHKE 2
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2.3.3 Anroputm npoepku XML-nokymeHTa

Ha Bxox anroputrma moctynaer myTh K JMPEKTOPUHU, B KOTOPOU HaxonsaTcss XML-
(aiinbl, 1 TOKYMEHT, UCIIONb3YEMBIN I IPOBEPKHU TOKYMEHTOB.

Ha BbIXO#e anropuTmMa moOJlydaeM CIHUCOK KOPPEKTHBIX (hailjioB, M CIHCOK
OIINOOK.

[ar 1. ITpousBogum 00X0J CONEPKUMOTO JUPEKTOPUHU, U €CITU IJIEMEHT, MyTh K
KOTOPOMY MBI MOJTy4aeM, He SIBJISeTCS MaNKoW, TO mar 2, nHaue BbIOMpaeM CIeAYyIOINi
AIIEMEHT.

ar 2. Ilpu nomouu Oubnuoreku SAX mnpoBepsieM TOKYMEHT Ha Hajlu4due
CHUHTaKCHU4eCcKUX omuoOok. Eciau ommbok He 0OHapyXeHO — Mepexo UM Ha 1ar 3, nHaye
no0aBiisieM OMMOKY B MACCUB CTPOK, KOTOPBIM XpaHUT OMIMOKH, U IEPEeXOAUM Ha mmar 1.

Hlar 3. [lo 1OKyMEHTY CTPOMTCSI NE€pEBO €ro OOBEKTOB U MPOUCXOAUT 00X0.
y3J0B IepBoro sipyca. Eciu uMsa y3ma HE COOTBETCTBYET CHHUCKY BO3MOXHBIX
JIOKYMEHTOB, TO OIIMOKa 3amuchbiBaeTcs B cMCcOK U war 4. Eciu Bce y37bl NpoiAeHbl, U
omurOoK He 0OHAPYKEHO, TO MYTh K (pailily 3amuchIBaeTCsl B CIIMCOK KOPPEKTHBIX (paitioB
umar 1.

[ITar 4. Ha BXOx NPUXOAWT Y3€JI IEPBOrO SPyca, KOTOPBIA SIBISAETCA KOPHEM
MO/IIEPEBA, OMUCHIBAIOUIETO 3JeMeHT. [IpoBepsArOTCS BCe MOTOMKHU JAHHOTO IOJJIEPEBA,
€CJIM KaKMX-TO y3JIOB HE XBaTaeT, WJIM CYILECTBYIOT JIMIIHUE, TO OIIMUOKA A0OaBIsETCS B
criucok. Ecim Bce y31bl IpoiIeHbl, TO IEPEX0IUM Ha ar 3.

dopmMar BBIBOJA OMIMOOK CICAYIOIIHMI: TyTh K (Qaiiny, uMs y3ia, B KOTOPOM

JIOTTyIIIeHa OITMOKA, a TaK)Ke THIT OIITHOKH.

2.3.4 Anroputm pazdopa nepesa napcunra XML-gokymenTa

Ha Bxoz anropurma nocrymnaer myTh K JOKYMEHTY.

Ha BbIXOze ainroputMa mosyyaeM HNOTOK JAHHBIX, IO KOTOPOMY CTPOMTCSI OKHO
peanu3anum.

ar 1. ITo mpuHATOMY AOKYMEHTY CTPOUTCS IEPEBO OOBEKTOB.

Hlar 2. [Ipoucxoaut 00X0 y3/I0B MEPBOTO sIpyca, KaXKIbI U3 KOTOPBIX SBIISETCS
KOpHEM TOJ|IepeBa, OMUCHIBAIOIIETO OMPEACIEHHBIN MeMeHT uaTepdeiica. s kaxaoro

AJIEMEHTA B 3aBUCUMOCTH OT €r0 CBOMCTB pa3pa60TaH CBOM METO/I pa360pa. OHpC}IGJ’II/IB,
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KaKoi 3JIEeMEHT co3naércs, mepexoaum Ha mmar 3. [locime Toro, kak Bce y3ibl OymyT
MIPOMJICHBI — MPOrpaMMa 3aKOHYHT padoTy.
[Mlar 3. Pa30bupaeM mnoaaepeBO U MO JaHHBIM, XPaHAIIUMCS B €ro Yyi3lax,

dbopmupyem notok aanubiX. [lepexoaum Ha mar 2.

2.3.5 Metoabl npoBepkrn XML-g0oKyMeHTa

B nmanHOM pa3zzgene MPUBOAMTCS KPATKOE OIMUCAHWE METO]OB, HAIMMCAHHBIX IS
MIPOBEPKHU JOKYMEHTA.

public void processFilesFromFolder(File folder). Ha Bxox manHOro Merona
MOCTYIAET MyTh K TUPEKTOPUHU, B KOTOPOW XpaHITCS AOKYMEHTHI. B maHHOM MeTone
MIPOUCXOIUT 00X0/T COAEPKUMOTO TUPEKTOpHUH. MeTo ] HIYero He BO3BPAIIaCT.

boolean checkNames(Element root_element, File file). Ha Bxox mannoro merona
MOCTYITaeT KOPEHb JiepeBa M MyTh K pacCMaTpUBaeMOMY JOKYMEHTY. B maHHOM MeToze
MIPOUCXOUT BHIOOP Y3JIOB, SIBIISIOIIUXCS KOPHSAMHU TOJJIEPEBLEB, W OTIPABKa JTaHHBIX
y3JI0B B CICAYIOIIMA MeToJA. MeToa Bo3BpamaeT «true», ecid TpH HalmucCaHWUU
JIOKyYMEHTa He OBLIIO JOIMYIIEHO OMUO0K, nHade «false.

boolean checkCurrentNode(Node main_node, File file). Ha Bxox mogaércs kopeHb
MOJ/IepeBa, OMMCHIBAIOIIETO AJIEMEHT MHTepdeiica u myTh K Qaitny. B manHOM MeTozae
MIPOUCXOJIUT MPOBEPKA y3JI0B MIEPBOTO SIPYCa, U €CIIM UMsI y3J1a COOTBETCTBYET (hopmary,
TO TPOMCXOAUT MEPEXOJ] K METOAY, MPOBEPSIONUIEMY Y3JIbl JAHHOTO IMOJJIEPEeBa, MHAYE
3aMuCchIBaeTCs OomuOKa. MeTo1 BO3BpaIiaeT «truey», eciii Mpu HATMCAaHUU JIOKYMEHTA He
OBLIO JOMYIIEHO OMKO0K, nHaue «false».

boolean checkPropertiesNode(Node main_node, Node checking_node, File file).
Ha BX0J JaHHOTO METO/a MOCTYIAeT KOPEHb MOIePEBa, €r0 TOTOMOK, KOTOPBIA OyIeT
MPOBEPSATHCS, a TaK Ke MyTh K (ainy. B maHHOM MeTo1e MpOBEPSIFOTCS Y3IIbI TIOITIEpeBa
Ha COOTBETCTBUE (opmary. Eciu cymecTBYIOT y37Ibl, KOTOPHIX OBITh HE JIOJDKHO, WU
HA000POT, KAKHX-TO Y3JIOB HE XBATAET, TO CIIUCOK OMMUOOK monoiHsiercs. [lo okoHuanuu
00xoma, ecnu OBUIM JTOMYIICHBI OMMOKH, METOJl BOo3BpaiaeT «false», nHaue, ecinu BCE
KOPPEKTHO, METOJ BO3BpamiaeT «true». MeTol BBI3BIBACTCS PEKYPCHBHO, IMOKAa HE
000MIET BCE MOAAEPEBO.

public File getFile(int 1). Ha Bxom mnoctymaer HoOMep »dJeMeHTa. MeTon

BO3BpaIaeT (paiia ¢ JaHHBIM HOMEPOM.
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public ArrayList < String > getErrorList(). Ha Bxox Hudero He momaércs. MeTtos
BO3BpallaeT CIIUCOK OMHOOK.

public ArrayLise < File > getFiles(). Ha Bxon Huuero He mopaércsa. Meton
BO3BpaIaeT CIIUCOK KOPPEKTHBIX (ailioB.

public boolean hasFile(File file). Ha Bxoxn mnocrtymaer ¢aiin. Ecnm daiin
KOPPEKTHBIN, TO METOJT BO3BpaIIaeT «true», nHaue «false».

B npunoxxenun A npuBen€H Ko napcepa.

B npunoxenun b npuBenén xox mabmonHoro XML-gokymMeHTa, 1O KOTOPOMY

OCYIICCTBJEACTCA CCMAHTHYCCKAA ITPOBCPKaA XML',Z[OKYM@HTOB.

2.3.6 Metonpl pazbopa XML-nokymeHTa

B nannoMm pasznene mpuUBOAMTCS KpPaTKOE OMHCAHUE METOJOB, HAMMCAHHBIX IS
pa3bopa JOKyMEHTA.

void ParseElements(File file). Ha Bxox moctymaer nyts k ¢aiiny. B nannom
METOJIe JOKYMEHT pa3OupaeTcss U MPHUBOJIUTCA K JAPEBOBUIHONW CTPYKTYypeE, a TaK Ke
PaCCUUTHIBACTCS] KOJIMUECTBO BBIJIEISAEMOM MaMaT. MeTol HU4ero He BO3BpAIllaeT.

void parsingMainNodes(NodeList list_of_main_childs). Ha Bxox mnocrymaer
CIIUCOK KOPHEH MOJIZIepeBhEeB, OMUCHIBAIOIINX AJIEMEHTHI HHTEpdeiica. B nanHoM mMeTone
OCYIIECTBIISICTCS. MPOXOJ, MO 3TOMY CIHCKY, W, B 3aBUCUMOCTH OT UMEHU KOpHS,
OTIpeIeNATCS, KAKUM METOM OyzieT uATH pazoop. MeTo 1 HU4ero He BO3BpaIlaeT.

void parsinglmageNodes(Node current node). Ha Bxoa mnpuHHMaeTcsi KOpPEHBb
TEKyIIero mnojjepeBa. B maHHOM Meroae mpoucxoauTt pazbop snemeHTta «KapTtunkay.
Metoa HUYEro HE BO3BpallacT.

void parsingConstNodes(Node current_node). Ha Bxox mpHHHMAETCS KOPCHb
TEKYIIEero nojzepeBa. B maHHOM MeTone MpoucxoauT pa3zdop snementa «KoHcTaHTay.
Meto HUYEro HEe BO3BpAIIIACT.

void  parsingConditionNodes(NodeList  list_of current_childs, NodeL.ist
list_of _main_childs). Ha Bxox npuHHMaeTCs CHHCOK IOTOMKOB KOPHS TEKYIIEro
MOJIJIEPEeBa, CIUCOK BCEX KOPHEHW MoIaepeBheB. B maHHOM MeToje MPOUCXOIUT pa3zdoop
AJIEMEHTA « Y CIoBUE». METOl HUUEro He BO3BPAILACT.

void parsinglfNodes(NodeList list_childs_of if, NodeList list_of main_childs).

Ha BXOJ TIMPUHHUMACTCA CIIMCOK Y3JIOB MOAACPCBA, MPCACTABIIAIOLMICTO JJICMCHT
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«3aTeMHEHHUE», CIMCOK KOpHEH MOoa/epeBheB. B MaHHOM MeToAe MPOUCXOIUT pa3dop
pIIeMEHTa «3aTeMHeHuey». MeTo1 HU4ero He BO3Bpallaer.

void conditionChildsOfIf(NodeL.ist list_of current_childs, NodeL.ist
list_of main_childs). Ha Bxoa momaércsi CIIMCOK Y3JIOB, OMMCHIBAIOIIMX YCIOBUE IS
3aTEMHEHUsI U CIUCOK KOpHEW TMojAepeBbeB. METOJ COCTaBISIET YCIOBUE IS
3aTeMHeHHus. MeToJl HU4ero He BO3BpPAIaeT.

void otherChildOfIf(NodeL.ist list_of current_childs, NodeL.ist
list of main childs). Ha Bxom momaércst CIHCOK IOTOMKOB IIOAJEpPEBa, KOTOPOE
OMKCHIBAET 3aTEMHEHHE, CIHCOK BCEeX KOpHEW mojauepeBbeB. MeToll 3amuchiBaeT
3aTeMHsIEMbIE JIEMEHThI. MeTO1 HUYero He BO3BpalllaeT.

void parsingRangeNode(Node current_node, NodeList list_of current childs). Ha
BXOJI IPUHUMAETCSI KOPEHb TEKYIIETO MOJAEPEBa, OMUCHIBAIOIIETO AIEMEHT, CIIHMCOK €T0
MOTOMKOB. MeTO/] 3alMChIBAE€T NOTOK JAHHBIX JUIS AJIEMEHTa «Spinbox». Metoa Hu4ero
HE BO3BpAIIACT.

void parsingSelecteNode(Node current_node, NodeList list_of current_childs).
Ha Bxon moma€Tcsi KOpeHb TEKYIIEero MOAJIepeBa, CIHUCOK €ro MOTOMKOB. MeTon
3alMChIBAET IIOTOK JaHHBIX g diementa «Radion button». Mertonq HHYero He
BO3Bpalaer.

void parsingFlagNode(Node current node). Ha Bxoa mocTymaer KOpeHb TKYIIETO
nojyiepeBa. MeTroj 3anmuchIiBaeT MOTOK JaHHBIX i anemeHTa «Check button». Merton
HUYEro He BO3BpaIlaer.

void parsingDirselectorNode(Node current_node). Ha Bxom mocTtynaer KOpeHb
TeKyIero nojajaepena. MeTo | 3anmuchIBacT MOTOK JaHHBIX i1 3neMeHTa «Check buttony.
Meto HUYEro HEe BO3BpAIIIACT.

void  parsingCommandsNode(NodeList  list_of current_nodes, = NodeList
list_of_main_nodes) — Ha Bxo/1 moaéTcst CMUCOK MOTOMKOB KOPHS TEKYIIETO MO/ IepeBa,
CIIMCOK BCEX KOPHEW mnoaiepeBbeB. JlaHHBIM METOJ 3alOJIHAETCS MOTOK JAHHBIX IS
KOMaHJIHBIX CTPOK. MeTOo1 HU4ero He BO3BpaliaerT.

void addElement(). Ha Bxom mHuyero He momaércs. JlaHHBIH MeTon mo0aBiseT

OJICMCHT, OIMMCAHHBIN JAaHHBIMHA TCKYHICTO IMMOAACPCBA. MCTO,Z[ HHUYCTO HC BO3BpAlIACT.
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2.3.7 HoBble peanuzanuu

B maker «FSMTest-2.0» Obutn q00aBlICHBI peaqu3aliy, HE BXOJSIINE B IMaKET
«FSMTest-1.0».

[Ipunoxenne «Synch Seq» mpemHazHaueHO I CHHTE3a CHUHXPOHHU3UPYIOIIUX
NOCJIEIOBATENILHOCTEN /11 KOHEUYHBIX aBToMaToB B (opmare .fsm. Ha pucynke 7
MpeAcTaBjeHa BKJIaJIKa, Co3anHas s mpuinoxkenus «Synch Seq» mo XML-n1okyMeHTy,
KOJT KOTOPOT'O MPEACTABIICH HUXKE:

<?xml version = "1.0" encoding = "UTF-8"?>
<tool name = "InterFSM">
<dirselector name = "Path to the file with FSM" var = "dirl" type = "file"/>
<const name = "three" var = "const1" val = "3"/>
<commands>
<commandline>
<command val = "\Synch_Seq.exe"/>
<param val = "const1"/>
<param val = "dirl"/>
</commandline>
</commands>
</tool>

FSMTestz_0
File Select

3 ML Files
¢ [ FSh:nL
o= [F Deriving exhaustive
¢ [ FEM campasitions
% [CJ Live-lock testing
[ Live-lock testing xmi
[} Generetor of cornpanent ma
[ irvariants s
[ Test derivation for compone
¢ [ FEMgeneratar
D FEh generatar 1.xml
@ [ my test Path to the file with FSM
D firstxml
¢ [ Mew implementations
[ InterFsn xmi
D
¢ 3 Mondeterministic FSMs
D Test derivation w.rt the non-
D Test derivation wert the redu
o= [ Timed FSs

] i I [»

Synch_Seq.exe 3
Refresh Start

Pucynoxk 7 — Peanu3zanus nist npuiioskenust «Synch_Seq»
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Bxoaubie mapaMeTpsl: myTh K daitny B popmare .fsm.

Ha Bpixonme momywaem .txt ¢aiin, B KOTOpHIM 3amucaHbl Bce O€3bI30BITOUHBIC
CUHXPOHHU3UPYIOLIME IOCJIECIOBATEIbHOCTH M BCE HAWJICHHBIC IS JTAHHOTO aBTOMAaTa
CUHXPOHU3UPYIOIIUE TIOCIIEI0BATEIbHOCTH.

[Tporpamma «InterFSM» cTpout nepecedueHue mnapbl MOJIHOCTBIO OMPEACIEHHBIX,
BO3MOKHO  HEJAETEPMUHUPOBAHHBIX, KOHEUYHBIX aBTOMATOB, HAaXOASAIIUXCS B
IIPOM3BOJIBHBIX COCTOSIHUAX. Ha pucyHke 8 mpexncraBieHa BKIAAKa, CO3JaHHAs UL
nporpammel «InterFSM» no XML- onucanuto, Kog KOTOPOTo MPECTABICH HUXKE:

<?xml version = "1.0" encoding = "UTF-8"?>
<tool name = "InterFSM">
<dirselector name = "Path to the file with first FSM (not timed)" var = "dirl" type
= "file"/>
<dirselector name = "Path to the file with second FSM (not timed)" var = "dir2"
type = "file"/>
<range name = "Initial state of the first FSM" var = "first_state">
<min val = "0"/>
<max val = "100"/>
</range>
<range name = "Initial state of the second FSM" var = "two_state">
<min val = "0"/>
<max val = "100"/>
</range>
<dirselector name = "Folder for result” var = "dir3" type = "dir"/>
<commands>
<commandline>
<command val = "\InterFSM.exe"/>
<param val = "dirl"/>
<param val = "dir2"/>
<param val = "first_state"/>
<param val = "two_state"/>
<param val = "dir3"/>
</commandline>
</commands>
</tool>
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FSMTest2_0

File Select

[ %ML Files
9 [ FShixML

o 9 Deriving exhaustive :J_ath ;;3 the file with first FSM {not
nme

9 3 FSM compositions
¢ [ Live-lock testing
D Live-lock testing.xml
D Generetor of component ma
. Path to the file with second FSM (not
D Irwariants xml . Choose
timed)

D Test derivation for compone
9 ] FEMgenerator

D FSh generatar 1.xml

rmy test
v é st Initial state of the first FSM DE

3 Mew implementations
[y InterF Sht.sral
D Swnch_Seq.xml

¢ I Mondeterministic FEMs Initial state of the second FSM IIE
D Testderivation wert the non-
D Test derivation wert the redu

o= 3 Timed FSis

Folder for result

[l Il | [¥

InterFShiexe 00
Refresh Start

Pucynok 8 — Bxitanka ansa nporpammsl «InterFSM»»

BxonHble naHHble:

1. Ilyts k daitny B popmare .fsm, comepxaiiemMy nepBblii KOHEYHBINH aBTOMAT.

2. Ilyts x ¢aiiny B popmate .fsm, conepikaiieMmy BTOPO KOHEUHBIH aBTOMAT.

3. Lenoe umcio, oTpaxaromiee COCTOSHUE MEPBOTO aBTOMaTa, KOTopoe Oynaer
MPHUHATO 32 HAYaILHOE.

4. llenoe umcio, oTpakarollee COCTOSHHME BTOPOTO aBTOMaTa, KOTopoe OyAer
MPHUHATO 32 HAYaILHOE.

5. IlyTe Kk qUpeKkTopuu, B KOTOPYIO OyaeT HOMEIIEH pe3ybTar.

Bo3MosxHBIE BBIXO/IHBIE PEAKIHH:

a) true — mepeceveHue ObIJIO MOCTPOCHO;

0) false — HeMOCTaTOYHO apPTyMEHTOB.
2.3.8 Omunbku, HeaJOpabOTKU U UX HCIIPABICHUE

B nmanHOM paszgene Mbl pacCMOTpPUM OINMOKH, HaWjeHHbIE B sjape U XML-

JIOKYMEHTAaX, M CIIOCOOBI MX YCTPaHEHHUSI.
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[Tpu mocTpoennu nepeBa BKIAA0K, H300paKEHHOTO HA PUCYHKE 9, OTCYTCTBOBaA
ceMaHTH4YecKas MpoBepKa, MOCKOJIbKY BMECTO Mapcepa, HalmMcaHHoro aisi otoopa XML-
JIOKYMEHTOB, NpUTrOAHBIX A nporpammbl «FSMTest-2.0», ucnonb3oBanach 0ObIYHAsS
NpOBEpKa CHHTAKCHCa, TPEIOCTaBICHHAs CTaHAapTHON Oubimorexoir SAX [15].
BcenenctBue atoro mporpamma oOpaimanach K HEKOpPpeKTHbIM XML-nokymeHTam, u
MPOUCXOIUIIO HApYIIEHHE pabOThl MPOTrPaMMBbl WIIH CO3AABAIUCH MyCThIe/HEKOPPEKTHBIE

BKJIQJIKU.

] %ML Files
% 3 FShsnL
o= ] Deriving exhaustive
o ] FEM compositions
o= [] Live-lack testing
D Generetor of companent mat
|j| [mvariants xmil
D Test derivation for componer
o ] FEMogenerator
D |F5r-.|1 generator 1 xml
o] my test
|j| firstxml
o= [ Mew implementations
o ] Mondeterministic FSMs
|j| Test derivation w.r.t the non-
D Test derivation w.rt the redu
o= ] Timed FSMs

4| I | [ ¥

Pucynok 9 — JlepeBo BKi1agoK

Omnbka Obl1a HcTIpaBiIeHa MyTEM MEepPEeNMUChIBaHUS Kiacca sipa, KOTOPbI CTPOUT
JIEPEBO BKJIA/I0K, a UMEHHO, 100aBJI€HHE MPOBEPKHU, OCYIIECTBISIOLIEHCS MPH MOMOIIU
knacca «XMLParserFSMy.

B mnporpamme oTCyTCTBOBaN BBIBOJ OIIMOOK, AomymieHHbIX B XML-daiinax.
[Tpo6nema Obliia HCTIpaBiIeHa CIEAYIOUIM 00pa3oM:

1. IIpu naxatuu kHOmKU «Refresh», n3o0paxxénnoit Ha pucynke 10, cozmaércs

sk3eMIuLsp kinacca «XMLParserFSMy.
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2. Bezeiaercs meton «processFilesFromFolder(File folder).
3. Cozmaéres sx3emiusap kimacca «PrintWritery. PrintWriter — xiace st BeIBoaa

JTAHHBIX B (ai.
4. BezpiBaetcs meron «getErrorList», KoTopblii Bo3BpaIiaeT CTPOKOBBIN CITUCOK,

KOTOPBIN COAEPKUT BCE OMIUOKH, coaepkatiurecss B XML-n1okyMeHTax.

Refresh

Pucynok 10 — KHomka 0OHOBJICHHS BKJIAJIOK peaanu3aruit

HporpaMMa HC OTpa6aTBIBaJ'Ia B TCX ClIy4dasX, KOria B peain3dallu IIPpUCYTCTBYCT

HCCKOJIbKO KOMAaHIHBIX CTPOK, KaK, HAIIPUMCP, Ha PUCYHKC 11.

Component FSM specification Choose
Component FSM specification Choose
one

Faulty component (1 of 2)
two

U4 of transitions for fault injecting 45

Hondeterminism range of faukty
transitions in the mutation 2
FSMilower)

Hondeterminism range of fauly
transitions in the mutation
FsM{upper)

Specification Choose

COmpose_Spec i exe  tmptmp tmpt tmp
Fartial_from_Complete.exe tmp2imp 1 4
Derivebservablemi exe tmp2 tmp tmp3tmp 1 2 3

T e e BAR mees deeon D deeon

Start

TTRENE

Pucynok 11 — Peanu3zanus, B KOTOpOil NPUCYTCTBYET HECKOIBKO KOMaHAHBIX CTPOK
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N3navanpHO monaranoch, 4yTo omuOka Bbi3BaHa npuiiokeHueM «FSMTest-2.0»,
HO KaK BBUICHWIOCH IO3KE, MpobiiemMa OblJa B HEKOPPEKTHO HamucaHHbIX XML-
nokymeHntax. Kox HekoppektHoro XML-nokymenTa, oTroOpak€HHOro Ha pucyHke 11,
IPEJCTaBIIEH HUXKE, B CKOOKaX yKa3aHbl JOMYIIEHHbIE OIIUOKH.

<?xml version="1.0" encoding="UTF-8"?>
<tool name="Test derivation for component FSMs">
<image url="\image.gif"/>
<dirselector name="Component FSM specification" var="destdir" type="file"/>
<dirselector name="Component FSM specification" var="destdir1" type="file"/>
<select name="Faulty component (1 of 2)" var="type">
<variant name="one" val="1"/>
<variant name="two" val="2"/>
</select>
<range name="% of transitions for fault injecting" var="transitions">
<min val="1"/>
<max val="100"/>
</range>
<range name="Nondeterminism range of faulty transitions in the mutation
FSM(lower)" var="number">
<min val="1"/>
<max val="100"/>
</range>
<range name="Nondeterminism range of faulty transitions in the mutation
FSM(upper)" var="number1">
<min val="1"/>
<max val="100"/>
</range>
<const name="tmp" var="tmp" val="tmp.tmp"/>
<const name="tmp1" var="tmpl" val="tmpl.tmp"/>
<const name="tmp2" var="tmp2" val="tmp2.tmp"/>
<const name="tmp3" var="tmp3" val="tmp3.tmp"/>
<const name="tmp4" var="tmp4" val="tmp4.tmp"/>
<const name="tmp5" var="tmp5" val="tmp5.tmp"/>
<conditions>
<condition varl="number" symbol="#x3C" var2="numberl"/>
</conditions>
<dirselector name="Specification" var="destdir2" type="dir"/>
<commands>
<commandline>
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<command val="\COmpose_Spec_MM.exe"/>
<param val="destdir"/>
<param val="destdir1"/>
<param val="tmp"/>
<param val="tmp1"/>
</commandline>
<commandline>
<command val="\Pertial_from_Complete.exe"/> (omubka B uMCcHH
.exe aitna, npaBmibHoe ums «Partial from Complete.exe»)

<param val="destdir"/>
<param val="tmp2"/>
<param val="type"/>
<param val="transitions"/>
</commandline>

<commandline>
<command val="\DeriveObservableMM.exe"/>
<param val="tmp2"/>
<param val="tmp3"/>
<param val="type"/>
<param val="number"/>
<param val="numberl1"/>

</commandline>

<commandline>
<command val="\COmpose_Spec_MM.exe"/>
<param val="destdir"/>
<param val="tmp3"/>

</commandline>

<commandline>
<command val="\test_fsm.exe"/>

<param val="tmp"/>
<param val="tmp4"/>
</commandline>
<commandline>
<command val="\TestConverter.exe"/>
<param val="tm4"/> (omne4arka B 3HaYCHUH MTapaMeTpa)
<param val="tm1"/> (ome4arka B 3HaYCHUH MTapaMeTpPa)
<param val="destdir2"/>
</commandline>
</commands>
</tool>
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2.3.9 IIpoepka pabotsr mporpammbl «FSMTest-2.0»

B nannoli rnaBe mokazaHa paboTa mporpamMMbl Ha IMpuUMepe pa3zpaboTaHHOTO
naketa. Omnucanue XML-I0KyMEHTOB, MO KOTOPBIM CTPOSATCS OKHa HHTepdeiica,
HaxoJATCs B IPWIOXKEHUHU B.

Ha pucynke 12 u300pakeHO INIaBHOE OKHO MPOrpamMMbl CO Cr€HEPUPOBAHHBIMU

BKJIaJJKaMU.

|£ ) FSMTest2 0 — X

File Select

=3 XML Files
& O FSMXML Number of FSMs being generated 15

¢ ] Deriving exhaustive
D Deriving_exhaustive xml . @ classical (not timed)
¢ [ FSM compositions Type of FSMs being generated O timed
o= 7 Live-lock testing
D Generetor of component ma
) ® YES
[ invariants xmi Determenistic
D Test derivation for componen 2 NO
¢ 3 FSMgenerator
[ FSM generator 1.xml Reduced []
o= [ New implementations
9 ] Nondeterministic FSMs

o Observable [_|
D Test derivation w.r.t. the non-
D Test derivation w.rt the redu
¢ 3 Timed FSHs Number of states 15
o= 3 Distinguishing sequences
o= 7 r-distuinguishing FSMs Number of inputs 1E|

o= [ Test suites for timed FSMs

Number of outputs 1 E
Folder for FSMs being generated

gen_fsmexe 1111
Refresh Start

q i I [»

Pucynok 12 — OxHO nporpammel
Ha pucynke 13 n3oOpakeHa jieBasi 4aCTh POTPaMMBbl, CBEPXY HAXOJIUTCS CIHCOK

BKJIQJIOK C peanu3anusmu, cHu3y kHomka «Refreshy, npeanaznadennas mist 0OHOBICHUS

BKJIAJ0K.
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3 XML Files
¢ [ FSMXML
¢ [C] Deriving exhaustive
D Deriving_exhaustive xml
7 [ FSM compositions
o= ] Live-lock testing
D Generetor of component ma
|__°‘| Invariants.xml
[y Test derivation for compaoner,
9 [CJ FSMaenerator
[y Fsm generator 1.xmi
o ] Mew implementations
¢ [ Mondeterministic FSMs
[} Test derivation w.rt. the non-
D Test derivation w.r.t the redu
¢ ] Timed FSMs
o~ [] Distinguishing sequences
o= ] r-distuinguishing FSMs
o= [] Test suites for imed FSMs

Refresh

Pucynoxk 13 — Bxknagku u kHOIKa OOHOBIICHHS

Ha pucynke 14 wu3obpaxeHa mpaBas 4dacThb mnporpammbl. CBepXy HaXOAHUTCS
CTeHEepUPOBAHHBIN HHTEpdeic peanu3anui. B 1aHHOM OKHE MPUCYTCTBYIOT AJIEMEHTHI:
spinbox, check button, radio-button u BeIGOp MyTH K AupekTopuu. CHHU3Y U300paKCHBI
KOMaH/IHasi CTPOKa, B KOTOPYIO BBIBOAUTCS MH(OpMAIus, KOTopasi OyJeT rnepeiaBaThCs B
ucHoJiHsAeMbIN (aiin, n KHomka «Start», KoTopas 3amyckaeT .exe (ailil ¢ 3aJaHHBIMU

3HAa4YCHUSAMU.
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Humber of FsMs being generated EE

i) classical (not timed)
Type of FSMs being generated
timed

) YES
Determenistic
™ NO

Reduced

Ohservable ||

Humber of states 45
Humber of inputs SE
Humber of outputs ?‘E

Folder for FSMs being generated Choose

gen_fsmexe-T-HNDO 4376
Start

Pucynok 14 — CrenepupoBaHHOE OKHO, KOMaH/IHasl CTPOKA U 3aIIyCK

OmmOku BRIBOJSTCS B (haiin ¢ Ha3BaHUEM «log errorsy, HUXKe MPEeACTaBICH CIIUCOK
MOJIy4eHHBIX omuOoK. dopmaTt ommbOOK cieayromuii. Eciu ommbka cHHTaKCHYeCKas,
BBIBOAUTCA MyTh K XML-IOKyMEHTY, HOMEp CTPOKH M HOMEp CTOJOIa, B KOTOPBIX
HAXOJIUTCS OIIMOKA, a Tak ke Tul omuOku. Ecnu ommbka B UMEHH y3l1a Wiu aTpulyTa,
TO BBIBOJISITCS UMSI y3J1a, B KOTOPOM COBEpIlieHa ommuoOKa, myTh K XML-TOKyMeHTy U THII
OIITUOKH.

Hwxe npuBeieHb! Bce HaMICHHBIC TTAPCEPOM OITHOKH:

- information about error : org.xml.sax.SAXParseException; systemld:
file:/C:/Documents and  Settings/User/workspace/FSMTest2_0/FSMXML/Deriving
exhaustive/Deriving_exhaustive.xml; lineNumber: 52; columnNumber: 17; Open quote is
expected for attribute "val" associated with an element type "command";

- information about error : org.xml.sax.SAXParseException; systemld:

file:/C:/Documents and Settings/User/workspace/FSMTest2_0/FSMXML/FSM
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compositions/Generetor of component machines for the composition of two FSMs.xml;
lineNumber: 105; columnNumber: 3; The element type "range™ must be terminated by
the matching end-tag "</range>";

- information about error : org.xml.sax.SAXParseException; systemld:
file:/C:/Documents and Settings/User/workspace/FSMTest2_0/FSMXML/FSM
compositions/Invariants.xml; lineNumber: 21; columnNumber: 37; The value of attribute
"symbol" associated with an element type "condition” must not contain the '<' character;

- information about error : org.xml.sax.SAXParseException; systemld:
file:/C:/Documents and Settings/User/workspace/FSMTest2_0/FSMXML/FSM
compositions/Live-lock testing/Live-lock testing.xml; lineNumber: 10; columnNumber:
5; The value of attribute "val" associated with an element type "command” must not

contain the '<' character.

- information about error : org.xml.sax.SAXParseException; systemld:
file:/C:/Documents and Settings/User/workspace/FSMTest2_0/FSMXML/FSM
compositions/Test  derivation for component FSMs.xml;  lineNumber:  30;

columnNumber: 37; The value of attribute "symbol" associated with an element type
"condition™ must not contain the '<' character.
- error:
node: dirselector
path: FSMXML\Nondeterministic FSMs\Test derivation w.r.t. the non-separability
relation.xml
type: in node dirselector, not found attribute: type
- error:
node: dirselector
path: FSMXML\Nondeterministic FSMs\Test derivation w.r.t. the non-separability
relation.xml
type: in node dirselector, not found attribute: type
- error:
node: dirselector
path: FSMXML\Nondeterministic FSMs\Test derivation w.r.t. the reduction
relation.xml

type: in node dirselector, not found attribute: type
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- error:

node: dirselector

path: FSMXML\Nondeterministic FSMs\Test derivation w.r.t. the reduction
relation.xml

type: in node dirselector, not found attribute: type

- error:

node: dirselector

path: FSMXML\Timed FSMs\Deriving sequebces\Deriving sequebces.xml

type: in node dirselector, not found attribute: type

- error:

node: dirselector

path: FSMXML\Timed FSMs\Deriving sequebces\Deriving sequebces.xml

type: in node dirselector, not found attribute: type

- error:

node: dirselector

path: FSMXML\Timed  FSMs\r-distuinguishing  FSMs\r-distuinguishing
FSMs.xml

type: in node dirselector, not found attribute: var

- error:

node: dirselector

path:  FSMXML\Timed  FSMs\r-distuinguishing  FSMs\r-distuinguishing
FSMs.xml

type: in node dirselector, not found attribute: type

- error:

node: dirselector

path:  FSMXML\Timed  FSMs\r-distuinguishing  FSMs\r-distuinguishing
FSMs.xml

type: in node dirselector, not found attribute: type

- error:

node: dirselector

path.  FSMXML\Timed  FSMs\r-distuinguishing  FSMs\r-distuinguishing
FSMs.xml
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type: in node dirselector, not found attribute: type

- error:

node: dirselector

path: FSMXML\Timed FSMs\Test suites for timed FSMs\Test suites for timed
FSMs.xml

type: in node dirselector, not found attribute: type

- error:

node: dirselector

path: FSMXML\Timed FSMs\Test suites for timed FSMs\Test suites for timed
FSMs.xml

type: in node dirselector, not found attribute: type

2.3.10 IIpoBepka paOOTHI HOBBIX pean3aIiuii

B namnom paspene mokaszana pabota mporpammbl «FSMTest-2.0» Ha npumepe
JIOTIOJIHUTEIIbHBIX peann3anui, He Bomeamux B nporpamMmy «FSMTest-1.0».

Ha pucynke 15 n3o0paxeno okHo nporpammsbl «Synch Seq», ¢ BbICTaBICHHBIMU
BXOJHBIMU 3HaueHUAMH. J[aHHas mporpamMma IMO3BOJIIET CTPOUTH BCE OE3bI30BITOUHBIE

CHUHXPOHHU3HUPYIOHNIHC ITOCICA0OBATCIbHOCTH KOHCYHOI'O aBTOMATA.

Path to the file with FSM cafrsm

Synch_Seq.exe 3 CA0fsm
Start

Pucynok 15 — Bxoaubie mapaMeTpsbl JUIsl TECTUPOBaHUS MpHiioskeHus «Synch_Seq»

Conepxumoe daitna «0.fsmy:

FO
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s 10

i5

03

n0 0

p 50

0021
0102
0230
0392
0421
1040
1132
1222
1391
1490
2010
2130
2200
2370
2452
3030
3162
3260
3390
3421
4050
4172
4211
4382
4442
5031
5130
5262
5382
5432
6090
6191
6221
6360
6401
7010
7102
7211
7350
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7402
8020
8182
8252
8322
8402
9011
9171
9250
9382
9412

Pesynbratel pa®OThl MpOTrpaMMbl, KOTOPBIMHU SIBIISIFOTCSL BCE OE3bI30BITOUHBIC
CHHXPOHU3UPYIOIIKUE IOCIEN0BAaTEIbHOCTH M BCE HAWJEHHBIC I JaHHOTO aBTOMAaTa
CHHXPOHHU3UPYIOIINAE MOCIEA0BATEIbHOCTH, IPEACTABIICHBI HIXKE.

fin state: 3
lenght: 5
set of inputs: 00000

fin state: 1
lenght: 16
setof inputs:0000100010001100

fin state: 1
lenght: 19
setof inputs:0000100010001102030

fin state: 3
lenght: 21
setof inputs:000010001000110203101

fin state: 9
lenght: 23
setof inputs:00001000100011020310213

fin state: 2
lenght: 23
setof inputs:00001000100011020310214

fin state: 3

lenght: 23
setof inputs:00001000100011020310241
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fin state: 2
lenght: 25

set of inputs:

fin state: 3
lenght: 25

set of inputs:

fin state: 5
lenght: 26

set of inputs:

fin state: 0
lenght: 29

set of inputs:

fin state: 1
lenght: 28

set of inputs:

fin state: 9
lenght: 29

set of inputs:

fin state: 7
lenght: 31

set of inputs:

fin state: 8
lenght: 31

set of inputs:

fin state: 2
lenght: 30

set of inputs:

fin state: 0
lenght: 24

set of inputs:

fin state: 8
lenght: 22

set of inputs:

0000100010001102031024310

0000100010001102031024321

00001000100011020310243232

00001000100011020310243233114

0000100010001102031024323330

00001000100011020310243233323

0000100010001102031024323333201

0000100010001102031024323333203

000010001000110203102432333322

000010001000110203102434

0000100010001102031043
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fin state: 0
lenght: 20
setof inputs:00001000100011020311

fin state: 8
lenght: 13
setof inputs:0000100010003

fin state: 0
lenght: 10
setof inputs: 0000100014

fin state: 9
lenght: 8
setof inputs:00001003

fin state: 6
lenght: 5
setof inputs: 0000 2

fin state: 3
lenght: 33
setof inputs:000100200404210202211311133121121

fin state: O
lenght: 35
setof inputs:000100200404210202211311133121131114

fin state: 8
lenght: 37
setof inputs:0001002004042102022113111331211314043

fin state: 9
lenght: 30
setof inputs:000100200404210202211311311343

Ha pucynke 16 uzoOpaxkeHo okHo nporpammsel «InterFSM»y, ocymectBastomeit

MEPCCCUCHUC JIBYX KOHCUHBIX aBTOMATOB, C BBICTABJICHHBIMH BXOJIHBIMU NAHHBIMH.
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Path to the file with first FSM {not
timed)

CADfEm Choose

Path to the file with second F5SM {not

timed) CAl fsm Choose

Initial state of the first FSM DE

Initial state of the second FSM DE

Folder for result Co Choose

InterFSh.exe CADfam CA fem 00 CHA
Start

Pucynok 16 — BxonHble napameTpsl 1151 TeCTUpOBaHus nporpamMmbl «InterFSM»

Conepxumoe daiina «0.fsmy:

FO
S6
i2
02
n0 0
p12
0030
0151
1011
1110
2030
2140
3020
3100
4051
4130
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5010
5100
Conepxxumoe daiina «1.fsmy:

FO

s 10

i 2
02
n0 0
p 20
0061
0130
1090
1171
2051
2141
3081
3120
4011
4131
5080
5161
6010
6121
7061
7130
8070
8121
9021
9180
Pesynbrar paboThl MOpOrpamMMbl, KOTOPBIM SBJISIETCS TIEPECEUCHHE TIMaphl

ITOJIHOCTBIO OHpGZ[CJ'IéHHBIX, BO3MOXHO HCACTCPMUHHPOBAHHBIX, KOHCYHBIX aBTOMATOB,

MMpeaAcCTaBJICH HHUIKC.

FO
s2
2
02
n0 0
pl
0010
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3 TectupoBanue nporpammHubIixX peanuzanuii «FSMTest-2.0»
B nanHOI T71aBe MBI pacCMOTPUM TECTHPOBAHHWE NPOrPAMMHBIX pealn3alluii,

Bxoaamux B makeT «FSMTest-2.0».

3.1 Cxema 1 11e71b TECTUPOBAHUS

[TockoJIBKY MpOTrpaMMHBIC TPOAYKTHI MUALITYTCS MPOrPAMMHUCTaMU, TO OHH MOTYT
collepKaTh OIMOKH, T.€. TIOBEJICHUE MPOTPAMMHON peall3aiil MOXKET OTIUYAThCS OT
OXKHJaeMOro ToBeJleHHs. [103TOMY BO3HHMKAaeT 3ajaya TECTUPOBAHHUS pPa3pabOTaHHBIX
IpOrpaMMHBIX TpoaykToB. Ha pucynke 17 mnpeacraBieHa cXema TECTHPOBAHUS

IIPOTPaMMHBIX pealu3arui.

Mart. Mmofens OaHnm 13 KoHBepTop
Mporpamma (PacLUMpeHHbI Meroaos FSMTest2Junit
aBTomar) CTpoUTCH TEecT
[MocTponTb EcTb/Her
TecT owmnBbKKn

Pucynok 17 — CxeMa TeCTUpOBaHUS MIPOTPAMMHBIX peaau3aiuii

Ecam MBI XOTMM IOCTPOHUTH TECT € TapaHTUPOBAHHOM ITOJHOTOM, T.€. TECT,
O0OHAPYKUBAIOIIMI OIMIMOKH OINPEICICHHOTO THIIA, TO HEOOXOJIUMO MMETh aJCKBATHYIO
MaTeMaTHYECKyr0 MOJenb nporpammbl. OpHOM W3 TakUX MOJEIEH  SBIISIETCS
paclIMpEHHBI aBTOMAT, B KOTOPOM IIOMUMO COCTOSIHUM, TapaMeTPU30BaHHBIX BXOJHBIX
U BBIXOJHBIX CHMBOJIOB COJAEpXAaTCsi BHYTPEHHUE IEPEMEHHbIE, U TMEepPexXoabl U3
COCTOSIHMS B COCTOSTHHE ONPEAEISIOTCS COOTBETCTBYIOIIMMHU () YHKIIUSIMHU.

[TockonpKy HE CYIIECTBYET METOJOB IIOCTPOEHHUS TECTOB C TapaHTUPOBAHHOMN
IIOJIHOTOM  HEMOCPEACTBEHHO JUIS  PACIIMPEHHBIX AaBTOMATOB, TO  IIOBEICHUE
pacIIMpEHHOr0 aBTOMAaTa MOJEIHUPYETCS Ha BXOJHBIX IOCIIENOBATENBHOCTSAX. B mTore
MIOJIy4aeTCsl KOHEUHBId aBTOMAT, METOJAbl CHHTE3a TECTOB JUJII KOTOPOrO XOpPOILIO
U3y4eHbl U npeacTaBieHbl B nakere «FSMTest-2.0».

JInst aBTOMATHU3allMKM TIPoOIlecca TECTUPOBAHUS HCIONB3yeTcs MHCTpyMmeHT JUNit

[17], xoTopbIii TmOmAaEeT MOCTPOCHHBIM TMPOBEPSIOMUNA TECT HA MPOrPAMMHYIO
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pean3aluio, MpoBEPSIET, COBNAAAET JM OTBET peaju3allii C OXKUIAAEMOW peakuuei, u

JC€JaCT BBIBO O HAJINYHNU OIINOOK B HpOTpaMMHOﬁ peain3alnu.

3.2 IlpencraBineHue IporpaMmsl

OnHoil W3 aJeKBaTHBIX MAaTEMaTHYECKUX MOJIEJICH, OMUCHIBAIOIIUX IOBEICHUE
IPOrpaMMHBIX pealu3alui, sIBIsIeTCsl pacIIMpeHHblil aBToMar. COCTOSHHMSIM aBTOMATa,
KaK  TpaBUJIO,  COOTBETCTBYIOT  KJAcChl  NpOrpamMMm, a  BXOJI0-BBIXOJIHBIM
MOCJIEZIOBATENLHOCTSIM, TOMEUAIOIIUM MEePEX0/Ibl, - METO/IbI Klacca U COOTBETCTBYIOIIUE

HM BBIXOJHBIC PCAKIIMH, KaK ITOKA3aHO Ha PUCYHKC 18.

Method(args...)/ Return T

Pucynok 18 — Pacmmpennsiii aBToMaT NporpamMmsl

[Tociie mOCTpOEHHUS PACIIMPEHHOTO aBTOMAaTa, MBI MEPEXOAWM OT HETO K
KOHEYHOMY aBTOMATy, B KOTOPOM COCTOSIHUSIM COOTBETCTBYET COCTOSIHHE HK3eMILIIpa
KJlacca B JIaHHBI MOMEHT, T.€. TO, KaKO€ 3HAaueHUE MPUHUMAIOT €ro 4ieH-JIaHHbIE, a B
KaueCTBE  BXOJO-BBIXOJBIX  IIOCJICIOBATEIBHOCTEH  BBICTYMAIOT  METOJBI  C
OTIpe/ICIEHHBIMU BXOJHBIMH 3HAYCHUSIMH U U3MEHEHHSI B TECTUPYEMOM KJIacce.

[lepexon ocymiecTBIseTCS CIAEAYIOMMM 00pa3oM: €IMHCTBEHHOE COCTOSIHHE
pacIIMpeHHOr0 aBTOMAaTa, KOTOPOE COOTBETCTBYET IK3EMILIAPY Kiacca, pa3OuBaercs Ha
MHOYECTBO COCTOSIHUM, KaXKJI0€ U3 KOTOPBIX COOTBETCTBYET OMpEACIEHHOMY HAOOpPy
3HaYEHUN 4WIEH-JIaHHBIX Kiacca. B kadecTBe BXOJHBIX JAHHBIX BBICTYMAIOT METOJHBI C
OTIpe/ICIEHHBIMU 3HAYEHUSIMUA apPTYMEHTOB, @ B KAU€CTBE BBIXOJ/IHBIX JIAHHBIX BBICTYMAIOT

0K Ja€MbIC U3MCHCHUS SK3EMINIIAPA Kjracca.

3.3 TecTupoBanue MPOrpaMMHON peanH3aIiu
Jlnss TecTUpoOBaHUST MBI BBIOpanyM MNpOrpaMMHYI0 peanuzanuio «ndfsm_testy,

MIOCKOJIbKY OHA peann3oBaHa Ha Java u e€ MOXKHO TecTHpoBaTh mpu nomorm JUNIt.
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[ToBeneHne naHHOM peayn3aliyd Mbl OMKCAIHN PACIIMPEHHBIM aBTOMATOM C OJHUM
COCTOSIHUEM, KOTOPOMY COOTBETCTBYET Kiacc automata NporpaMMbl, U JIE€BSTHIO
NepexojaMu: generatelnputSequences, setPartiple, removeFromCollector,
initializeNewDevStates, setVD, setStates, setlnitial, removelnitial, addState.
PacmmpenHblii  aBTOMAT, ONMCHIBAIOLIMK IIOBEJCHUE MPOTPAMMBI, NPEACTABICH HA

pucyske 19.

generatelnputSequences(int maxSequencelength, String[] inputs)
/ ArrayList < String[] >

setPartiple(boolean isPartiple) / isPartiple

removeFromCollector(String collector, String input) / String collector

initializeNewDevStates(String[] addArray, String newElement)
/String[] newArray

setVD(Map < String, Sequence[] > vd) / VD(this)

setStates(ArrayList < state > states)/ thisStates

setInitial(String stateName) / state.setInitial

removelnitial() / state.setlnitial(false)

addState(State state) / states.add(state)

automata

Pucynoxk 19 — PacmmpeHHbIl aBTOMAT, ONUCHIBAIOIINN TOBEACHUE IPOIrPAMMHOMN

peanmuzanuu «ndfsm_test»

AJNTOpUTM TECTUPOBAHUS TAHHOW MPOTPAMMHON peann3aliy NPUBEACH HUXKE.

1. Crpoutcss pacIIMpEeHHBIM aBTOMAT, ONMCBHIBAIOIIMKA  MPOrPAMMHYIO
peanu3anuio.

2. [lo pacmmupeHHOMY aBTOMATy CTPOMTCS ODKBHMBAJICHTHBIM KOHEYHBIN
aBTOMaT.

3. [Io xOHEYHOMY aBTOMATy CTPOUTCS IMPOBEPSIOMIMNA TECT OJHUM U3

METOJI0B, peann3oBaHHbIX B «FSMTest-2.0%.

4. C nomomipto JUnit moiaTh TECT HAa MPOTPAMMHYIO pean3aluio.

5. JUnit mpoBepsieT, COBNaaeT U peakius peaausaiii ¢ 0KUIaeMOi peakiueH,
U JIeaeT 3aKI0YeHNE O HATMYUH UM OTCYTCTBUH OIINOKU.

Yactb IMOCTPOCHHOT'O TECTAa U BXOAHBIX JaHHBIX I/1306pa)K€HI)I Ha PUCYHKC 20.
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BxoaHble napamMmeTpbi

outputs ={Str|ng|]} ObjectResult;

BbIXoaHble peakLuu
true

Exception

size == sjzelO

BXx0O0-BbIXO4HbIE

dann nHmumanusaunm

nocnenoBartenbHOCTH import java.io.*;

0/2 import automata.Automata;
% 02 import automata.State;

0/2 2/0 012 import java.util.ArrayList;
2/0 12 #l

1/2 2/0 1/2 C .

2/0 3/0 0/2 4 mt 5|zeIO,

0/2 2/0 3/0 0/2 :

2/0 3/0 1/2

1/2 2/0 3/0 1/2

Pucynoxk 20 — YacTh NOCTPOEHHOTO TECTA U BXOAHBIX JIAHHBIX

Peanuzanus, mocTpoeHHas TO JaHHBIM, HW300pak€HHBIM Ha pucynke 20,
MpUBe/IeHA B MPUIOKCHUH [ .

TecTupoBaHue Mokas3ajgo, 4TO JBa TECTUPYEMBIX METO/Ja pabOTalOT HEKOPPEKTHO
[14]. Eciu Mb1 x0Tt ObI pa3 BBI3BadM METOJ BO3BPAIIAIONINI BXOIbI WM BBIXOJBI, a
3aTeM JI00aBHUJIM HOBBIE COCTOSIHHS, TO TPHU CIACAYIOIIEM BBI30BE METOJa OH BEPHET
NpONUIbIE 3HAYCHHWS, a He OOHOBIEHHBIE ¢ YYETOM HOBBIX COCTOSIHWHA. be3
HCITOJTh30BaHMSI KOHEYHOTO aBTOMaTa JaHHas OIMMOKa He OOHapyKuiIach, T.K. OOBIYHOE
TECTUPOBAHUE TO3BOJISIET OOHAPYKUTh TOJIBKO BCE BBIXOJHBIC OIIMOKH, HO HE OIMOKHU
nepexoqioB. B cimydae TecTupoBaHUS TpH MOMOIIHM (POpPMaIbHBIX Mojeiell MBI MOKEM
O0OHApYXUTh HE TOJHKO BCEX BBIXOIHBIC OIIMOKH, HO M BCE OIIMOKH IMEPEXOJIOB, IS

3aIaHHOU MOJIEIIH.
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3AKJIFOYEHUE

B mpomecce pabGoTel wm3ydeHsl sA3bIK  pasMerku XML uw  O6ubamotexw,
npeaocrasisieMble Java s pabotsl ¢ XML-nokymentamu.

Pa3paGotanbl ¥ mporpaMMHO peall30BaHbl AITOPUTMBI MPOBEPKU U pazbopa
XML-noxkymenta. Jns  npoBepkn  XML-mokymMeHTOB,  peanu3oBaH  METOJ
processFilesFromFolder(File folder), mpunumaromuii Ha BXOA NyTh K JUPEKTOPHH C
nokymentamu. J{ist pazdopa XML-nokymenToB, peanmsoBan meron ParseElements(File
file), mpuHUMaromKii HA BXOX MyTh K JOKYMEHTY, U (OPMHUPYIOUIHIA MOTOK JTaHHBIX,
OTIMCHIBAIOIINMA CBOMCTBA AJIEeMEHTa HHTepderica.

B pesynbpraTe paboThl mporpaMMbl ObUIO BBISBIEHO, YTO CO3JaHHBIE aJITOPUTMBI
paboTal0 KOPPEKTHO, TIOCKOJIbKY B pe3yjbTaTe TMOJy4daloTcs TMpaBUJIbHBIE OKHA
peayin3alyy, a Tak’Ke CIUCOK OLIMOOK, JOMYIIEeHHBIX Mpu co3aanuu XML-1okyMeHTOB.

Tak >ke B HOBBIN MaKeT MPUKIATHBIX MPOrpaMM J00ABIICHBI JIBE MPOTPaAMMHBIC
peaym3anyy, OTCyTcTByIomue B mporpamme «FSMTest-1.0», u npoBepeHa MpaBUILHOCTD
100aBIICHUS.

[TpousBeneHo TtectupoBanue mnporpammbl ndfsm_test. [lns 3toro mocTpocH
pacIIMpeHHBIN aBTOMAT IS Kiacca automat mo ero cnernuduxanuu. [ns aBToMatu3anuu
TECTHpOBaHUs wH3ydeHa OwmOimoreka JUnit. Tlogxom K TECTHPOBAaHHIO HAa OCHOBE
ABTOMATHBIX MOJICNICH TO3BOJIMII OOHApyXHUTh oOmHOKM B mporpamme ndfsm_test,
KOTOpbIE HE OOHApPYKMBAJUCh OOBIYHBIM B TECTUPOBAHUHM MPOrpaMM IOAXOJIOM Ha

OoCHOBe 00x0/1a rpada nmepexo/ioB.
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[MPUJIOXEHUE A

Kon mapcepa

package FSMPackege;
import java.io.File;
import java.io.IOException;
import java.lang.reflect.Array;
import java.nio.charset.StandardCharsets;
import java.nio.file.Files;
import java.nio.file.Paths;
import java.util.ArraylList;
import javax.xml.parsers.DocumentBuilder;
import javax.xml.parsers.DocumentBuilderFactory;
import javax.xml.parsers.ParserConfigurationException;
import org.w3c.dom.Document;
import org.w3c.dom.Element;
import org.w3c.dom.Node;
import org.w3c.dom.NodelList;
import org.xml.sax.SAXException;
public class XMLParserESM {
ArrayList < File > valid files = new ArraylList < File >();
String invalid node;
ArrayList < String > list errors = new ArraylList < String >();
public void processFilesFromFolder (File folder) throws IOException,
ParserConfigurationException, SAXException {
File[] folderEntries = folder.listFiles();
for (File file : folderEntries) {
if (file.isDirectory()) {
processFilesFromFolder (file);
continue;

DocumentBuilder documentBuilder =
DocumentBuilderFactory.newInstance () .newDocumentBuilder () ;
try {
Document document = documentBuilder.parse(file);
if (checkNames (document.getDocumentElement (), file)) {
valid files.add(file);
}
}
catch (SAXException e) {
list errors.add("information about error : " +
e.toString());
list errors.add("");
}
}
}
public File getFile (int i) {
return valid files.get(i);
}
public ArraylList < String > getErrorList () {
return list errors;
}
public ArraylList < File > getFiles() {
return valid files;
}
public boolean hasFile(File file) {
for(File i : valid files) {
if(file.equals(i)) {
return true;
}
}

return false;
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}
boolean checkNames (Element root element, File file) throws
ParserConfigurationException,
SAXException, IOException {
NodeList list of main childs = root element.getChildNodes();
boolean valid = true;
for(int 1 = 0; i < list of main childs.getLength(); ++1i) {
Node current node = list of main childs.item(1);
if (current node.getNodeType () == Node.ELEMENT NODE) {
invalid node = current node.getNodeName () ;
if (valid)
valid = checkCurrentNode (current node, file);
else
checkCurrentNode (current node, file);

}

return valid;

}

boolean checkCurrentNode (Node main node, File file) throws

ParserConfigurationException, SAXException, IOException {
boolean valid = true, entered = false;
File containing namespace = new File ("namespace.xml");
DocumentBuilder documentBuilder =
DocumentBuilderFactory.newlInstance () .newDocumentBuilder () ;
Document document = documentBuilder.parse(containing namespace) ;
Element root element namespace = document.getDocumentElement () ;

NodeList main childs of namespace =
root element namespace.getChildNodes () ;
for(int 1 = 0; 1 <
main childs of namespace.getLength(); ++i) {
Node current node namespace =
main childs of namespace.item(i);
if (current node namespace.getNodeType () ==
Node .ELEMENT NODE) {
if (main node.getNodeName () .equals (current node namespace.getNodeName () )
) A
if(valid)
valid = checkPropertiesNode (main node,
current node namespace, file);
else
checkPropertiesNode (main_ node,
current node namespace, file);
entered = true;

}
if (!entered) {
valid = false;
list errors.add("error:");

(
list errors.add("node: " + invalid node);
list errors.add("path: " + file);
list errors.add("type: child with name: " +
main node.getNodeName () + ", don't exist");

list errors.add("");

}

return valid;

}
boolean checkPropertiesNode (Node main node, Node checking node, File
file) throws IOException {

boolean valid = true, entered = false;
NodeList list childs of main node = main node.getChildNodes () ;
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NodeList list childs_of checking node =
checking node.getChildNodes () ;
Element main element = (Element) main node;
for(int i = 0; i1 < list childs of checking node.getLength(); ++1i)
{
Node current node attribute =
list childs of checking node.item(i);
if (current node attribute.getNodeType () ==
Node .ELEMENT NODE) {
if (current node attribute.getNodeName () ==
"atribute") {
Element current element checking = (Element)
current node attribute;
if(!main_element.hasAttribute (current element checking.getAttribute ("na
me"))) A
valid = false;

list errors.add("error:");
list errors.add("node: " + invalid node);
list errors.add("path: " + file);
list errors.add("type: in node " +
main node.getNodeName () + ", not found attribute: " +
current element checking.getAttribute ("name")) ;
list errors.add("");

}

}
}
for(int i = 0; i < list childs of main node.getLength(); ++i) {
Node current main node = list childs of main node.item(i);
if (current main node.getNodeType () == Node.ELEMENT NODE) {
for(int j = 0; J <
list childs of checking node.getLength(); ++3j) {
Node current checking node =
list childs of checking node.item(j);
if (current checking node.getNodeType () ==
NOde.ELEMENT_NODE) {

Element checking element = (Element)
current checking node;
if (current main node.getNodeName () .equals (checking element.getAttribute

("name"))) A

if(valid)

valid =

checkPropertiesNode (current main node, current checking node, file);

else

checkPropertiesNode (current main node, current checking node, file);
entered = true;
}
}
}
if (!'entered) {
valid = false;

list errors.add("error:");

list errors.add("node: " + invalid node);

list errors.add("path: " + file);

list errors.add("type: child with name: " +
main node.getNodeName () + ", don't exist");

list errors.add("");

}

entered = false;
}
}

return valid;
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package FSMPackege;

java.
java.

import
import
import
import
import
import
import
import
import
import
import
import
import

java.
java.
java.
java.
java.
java.
java.
java.

import
import
import
import
import
import

javax.
javax.
javax.
javax.
javax.
javax.

import
import
import
import
import

org.
org.
org.
org
org.

import
import
import

javax.
javax.
javax.

public class

int num of elements =
int number of element =

w3C.
w3cC.
w3cC.
.w3c.
xml .

awt.GridBagConstraints;
awt.GridBagLayout;
java.beans.PropertyChangeEvent;
java.beans.PropertyChangelListener;
io.
io
io
io.
io.
io.
io
io.
java.util.ArrayList;

BufferedReader;
.BufferedWriter;
File;

IOException;
InputStream;
InputStreamReader;
.OutputStream;
OutputStreamWriter;

swing.
swing.
swing.
swing.
swing.
swing.

JDialog;
JFrame;
JOptionPane;
JPanel;
JTextArea;
JTextField;

dom.Document;
dom.Element;
dom.Node;
dom.NodeList;
sax.SAXException;

xml .parsers.DocumentBuilder;
xml.parsers.DocumentBuilderFactory;
xml .parsers.ParserConfigurationException;

FSMExecuter
0;

0;
null;

String current name =

String type object
ArrayList < String
ArraylList < String
ArraylList < String
boolean one command;

VvV V V

FSMInput[] inputs;

ArrayList<String> Conditions;// Tporku,

null;

tmpsc =
info i =
tmpcl =

new ArraylList < String
new ArrayList<>();
new ArrayList < String

//MaccuB BXOIOB

apryMeHT-3Hak (< miamn <=) -

apTYyMEHT (B TPEX pPasHBIX 3JIEMEHTAaX)

String image;

APTyMEHTOB

//pPUCYHOK,
ArrayList<ArraylList<String>> CommandLine;
Arraylist<ArraylList<String>> SwitchConditions;

HYXEH JIM CHOUCOK?
//KOMMaHIHEE CTPOKU
//ycinoBusa nijs OGJIOKMPOBKU

//COuCKU BJIEeMEeHTOB MHTepberca

ArrayList<FSMSpinner> Spinners;// BHOOpP 3HAUYEHUS
ArrayList<FSMCheckBox> CheckBoxes;// dmar
ArrayList<FSMGroupRB> RadioButtons;// cnmucox c BHOOPOM
ArrayList<FSMFileChooser> FileChoosers;// odamn
ArrayList<String> Constants;
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JTextArea Comline;

//int[] NumOfOutputs; // oTué&re o pesynbTaTe paborer !!!HYXHH JIN?
//String[] outputs;

FSMExecuter (JTextArea FSMStatus)

{

inputs

= null;

Spinners = new ArrayList<FSMSpinner>();
CheckBoxes = new ArrayList<FSMCheckBox> () ;
RadioButtons = new ArrayList<FSMGroupRB> () ;
FileChoosers = new ArrayList<FSMFileChooser>();
Constants = new ArrayList<String>();
CommandLine = null;

Conditions = new ArrayList<String>();

Comline = FSMStatus;

void ParseElements (File file) throws ParserConfigurationException,
SAXException, IOException {

SwitchConditions = new Arraylist < ArraylList < String > >();
Conditions = new ArrayList < String >();
CommandLine = new ArraylList < ArrayList < String > >();

//CUHTAKCUUECKUM aHalIn3aTop,

DOM XML-moKyMeHTa

DocumentBuilder documentBuilder =

DocumentBuilderFactory.newlInstance () .newDocumentBuilder () ;
//cTpouTCca mepeBO OOBLEKTOB M BO3BpallaeTCsa CCHUIKA Ha HEeTOo,
obwekTa Document
Document current document = documentBuilder.parse(file);
//TloslyyaeM KOPHEBOM 3JIEMEHT
Element root element = current document.getDocumentElement () ;

//cos3maéM CIOMCOK IIOTOMKOB KOPHEBOTO B3JIEMEHTAa
NodeList list of main childs = root element.getChildNodes();

for(int i = 0; i < list of main childs.getLength(); ++i) {
Node current node = list of main childs.item(i);
if (current node.getNodeType () == Node.ELEMENT NODE) {

NodeList list of current childs =

current node.getChildNodes () ;

if (((Element)

list of current childs) .hasAttribute ("name"))

}

inputs

++num of elements;

}

= new FSMInput[num of elements];

parsingMainNodes (list of main childs);

}

//parsingMainNodes - MeTon, pas3bupanimi TJIaBHBE Y 3JIE
//1list of main childs - chomMcok TJIaBHEIX y3JIOB
void parsingMainNodes (NodeList list of main childs) {

for(int 1 = 0; 1 < list of main childs.getLength(); ++i) {

Node current node = list of main childs.item(1);

info i.clear();

tmpsc.clear () ;

if (current node.getNodeType () == Node.ELEMENT NODE) {

NodeList childs list of current node =

current node.getChildNodes();

type object = current node.getNodeName () ;
if (current node.getNodeName () == "image")
parsingImageNodes (current node) ;
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if (current node.getNodeName () == "const")
parsingConstNodes (current node) ;
if (current node.getNodeName () == "conditions")

parsingConditionNodes (childs list of current node,
list of main childs);
if (current node.getNodeName () == "if")
parsingIfNodes (childs list of current node,
list of main childs);
if (current node.getNodeName () == "range")
parsingRangeNode (current node,
childs list of current node);
if (current node.getNodeName () == "select")
parsingSelecteNode (current node,
childs list of current node);

if (current node.getNodeName () == "flag")
parsingFlagNode (current node);

if (current node.getNodeName () == "dirselector")
parsingDirselectorNode (current node);

if (current node.getNodeName () == "commands")

parsingCommandsNode (childs list of current node, list of main childs);
}
}
}

void parsinglImageNodes (Node current node) {
Element element = (Element) current node;
image = element.getAttribute ("url");

}

void parsingConstNodes (Node current node) {

type object = "const";

Element element = (Element) current node;
current name = element.getAttribute("name");
info i.add(element.getAttribute("val"));
addElement () ;

}

void parsingConditionNodes (NodeList list of current childs, NodelList
list of main childs) {

for(int j = 0; j < list of current childs.getLength(); ++j) {
Node condition node = list of current childs.item(j);
if (condition node.getNodeType () == Node.ELEMENT NODE) {
Element condition element = (Element) condition node;

for(int 1 = 0; 1 < 2; ++i) {
for(int k = 0; k <
list of main childs.getLength(); ++k) {

Node tmp node =
list of main childs.item(k);

if (tmp_node.getNodeType () ==
Node .ELEMENT NODE) {

Element tmp element = (Element)
tmp_ node;

if (tmp_element.getAttribute ("var") .equals(condition element.getAttribut
e("varl"))) {
Conditions.add(tmp element.getAttribute ("name")) ;

Conditions.add(tmp_ element.getAttribute ("symbol"));
}
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} else {

if (tmp element.getAttribute ("var") .equals (condition element.getAttribut
e("var2")))

Conditions.add(tmp element.getAttribute ("name"));
}
}

}

void parsingIfNodes (NodeList list childs of if, NodelList
list of main childs) {
for(int j = 0; Jj < list childs of if.getLength(); ++3j) {
Node child of if = list childs of if.item(J);
if (child of if.getNodeType () == Node.ELEMENT NODE) ({
NodeList list of current childs =
child of if.getChildNodes();
if (child of if.getNodeName () == "conditions")
conditionChildOfIf (list of current childs,
list of main childs);
else
otherChildOfIf (list of current childs,
list of main childs);
}
}
}

void conditionChildOfIf (NodeList list of current childs, NodeList
list of main childs) {
for(int i = 0; i < list of current childs.getLength(); ++i) {

Node condition node = list of current childs.item(i);
if (condition node.getNodeType () == Node.ELEMENT NODE) {
Element condition element = (Element) condition node;

for(int J = 0; J < 2; ++3) {
for(int k = 0; k <
list of main childs.getLength(); ++k) {
Node tmp node =
list of main childs.item(k);
if (tmp_node.getNodeType () ==
Node .ELEMENT NODE) {
Element tmp element = (Element)
tmp_ node;
if(j == 0) |

if (tmp_element.getAttribute ("var") .equals (condition element.getAttribut
e("varl"))) {

tmpsc.add (tmp_element.getAttribute ("name"));
tmpsc.add (condition element.getAttribute ("symbol"));
}

} else {

if (tmp_element.getAttribute ("var") .equals(condition element.getAttribut
e("var2"))) |

tmpsc.add (tmp_element.getAttribute ("name"));
}
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tmpsc.add(condition element.getAttribute ("var2"));
}
}
}
SwitchConditions.add (tmpsc) ;
tmpsc = new ArraylList < String >();
}

void otherChildOfIf (NodeList list of current childs, NodeList
list of main childs) {
for(int 1 = 0; i < list of current childs.getLength(); ++i) {
Node enabled or non = list of current childs.item(i);
NodeList list of parameters =
enabled or non.getChildNodes () ;
if (enabled or non.getNodeType () == Node.ELEMENT NODE) {
for(int k = 0; k < list of parameters.getLength();
++k) |
Node parameter = list of parameters.item(k);
if (parameter.getNodeType () ==
Node .ELEMENT NODE) {
Element element = (Element) parameter;
for(int j = 0; J <
list of main childs.getLength(); ++J) {
Node tmp node =
list of main childs.item(3);
if (tmp_node.getNodeType () ==
Node .ELEMENT NODE) {
Element tmp element =
(Element) tmp node;

if (tmp_element.getAttribute ("var") .equals (element.getAttribute ("val")))

tmpsc.add (tmp_element.getAttribute ("name"));
}
}
}

}
SwitchConditions.add (tmpsc) ;
tmpsc = new ArraylList < String >();

}

void parsingRangeNode (Node current node, NodelList
list of current childs) {

type object = "range";
Element element = (Element) current node;
current name = element.getAttribute ("name");
for(int j = 0; j < list of current childs.getLength(); ++j) {
Node property node = list of current childs.item(J);
if (property node.getNodeType () == Node.ELEMENT NODE) {
Element tmp = (Element) property node;
if (property node.getNodeName () == "min")

info i.add(tmp.getAttribute ("val"));
}
}
for(int j = 0; j < list of current childs.getLength(); ++j) {
Node property node = list of current childs.item(3J);
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if (property node.getNodeType () == Node.ELEMENT NODE) {
Element tmp = (Element) property node;
if (property node.getNodeName () == "max")
info i.add(tmp.getAttribute("val"));
}
}
addElement () ;
}

void parsingSelecteNode (Node current node, NodeList
list of current childs) {

type object = "select";
Element element = (Element) current node;
current name = element.getAttribute("name");
for(int j = 0; j < list of current childs.getLength(); ++j) {
Node property node = list of current childs.item(3J);
if (property node.getNodeType () == Node.ELEMENT NODE) {
Element tmp = (Element) property node;
if (property node.getNodeName () == "variant") {

info i.add(tmp.getAttribute ("name"));
info i.add(tmp.getAttribute ("val"));

}

}
addElement () ;

}

void parsingFlagNode (Node current node) {

type object = "flag";
Element element = (Element) current node;
current name = element.getAttribute ("name");

info i.add(element.getAttribute ("checked"));
info i.add(element.getAttribute ("not checked"));
addElement () ;

}

void parsingDirselectorNode (Node current node) {
type object = "dirselector";
Element element = (Element) current node;
current name = element.getAttribute ("name");
info i.add(element.getAttribute ("type"));
addElement () ;

}

void parsingCommandsNode (NodeList list of current nodes, NodeList
list of main nodes) {
for(int j = 0; j < list of current nodes.getLength(); ++3j) {
Node tmp = list of current nodes.item(J);
if (tmp.getNodeType () == Node.ELEMENT NODE) ({
tmpcl = new ArraylList < String >();
NodeList command line nodes = tmp.getChildNodes();
for(int k = 0; k < command line nodes.getLength();

++k) |
Node command = command line nodes.item(k);
if (command.getNodeType () == Node.ELEMENT NODE)
{
Element vars = (Element) command;
if (vars.getTagName () == "command") {
tmpcl.add(vars.getAttribute ("val"));
} else {
for(int 1 = 0; 1 <
list of main nodes.getLength(); ++i) {
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Node tmp node =
list of main nodes.item(1);
if (tmp node.getNodeType () ==
Node .ELEMENT NODE)
if (((Element)
tmp node) .getAttribute ("var") .equals (vars.getAttribute ("val")))

tmpcl.add(((Element) tmp node) .getAttribute ("name"));
}
}

}
CommandLine.add (tmpcl) ;

void addElement () {
inputs[number of element] = new FSMInput (current name,
type object, info i, true);
++number of element;

}

void TMPElements ()
{
// coma NUMIyThbCS YCJIOBUSA NOJIS 3aTEeMHEHMS 3JIEMEeHTOB
SwitchConditions = new ArraylList<ArrayList<String>>();
ArrayList<String> tmpsc = new ArrayList<String>();//comepxuT
YCJIOBUSA M3 KOHBIOHKLUU

tmpsc.add ("Any Listl"); //uasBaHme aprymenTa 1

tmpsc.add ("==");

tmpsc.add ("First type 1"); //3Hauenue aprymenra 1
//tmpsc.add ("Number of anythinksl"); //uazBahHue aprymeHTa 2
//tmpsc.add ("<") ;

//tmpsc.add ("2");// KoHCTaHTa OJid apryMeHTa 2

SwitchConditions.add (tmpsc) ;

// manee mBa CHUCKa UMMEH 3JIEMEHTOB M3 then, T.e. eciM KOHBLIOHKLMUA
BHIIIOJIHAETCHA

tmpsc = new ArrayList<String>();//comepxmur aprymeHTE M3 enable,
TO UTO HE 3aTeMHSeTCsd

tmpsc.add ("Any Filel");

tmpsc.add ("Number of anythinksl");

SwitchConditions.add (tmpsc) ;

tmpsc = new ArrayList<String>();//comepxmuT apryMeHTE M3 not
enable, TO UTO 3aTeMHSETCH

tmpsc.add ("Any Flagl");

SwitchConditions.add (tmpsc) ;

// manee mBa CIMCKa MMEH 3JIEMEHTOB M3 else, T.e. eCliM KOHLIOHKLUA
HEe BLIIOJIHIETCS

tmpsc = new ArrayList<String>();//comepxmuTr aprymeHTE M3 enable,

tmpsc.add ("Any Filel");

tmpsc.add ("Any Flagl");

SwitchConditions.add (tmpsc) ;

tmpsc = new ArrayList<String>();//comepxuT apryMeHTH M3 not
enable,

tmpsc.add ("Number of anythinksl");

SwitchConditions.add (tmpsc) ;

//3aTeM BCE& MOBTOPSETCHA T.€. B CJeNylIeM CIOMCKE JiexaT IPpyTue
YCJIOBUSA IJIS BaTEeMHEHMS BJIEMEeHTOB, Kak ¥ B (0-OM 3JeMeHTe CIMucka

// T.e. onvH if ecTb 5 CTPOKOBEIX CIMCKOB, WM 5 3JEMEHTOB
SwitchConditions

inputs = new FSMInput[4];
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ArrayList<String> info_ i = new ArrayList<>();

//nya range

info i.add("1");//MuHMMaJIBEHOE 3HAUEHME

info i.add("1000");//MakcumMasyibHOE BHAUYeEHME, €CJIM €TI0 HeT, TO
HMUeTO He nobaBjdl, NyCTh OyIeT OIMH SJIEMEHT B CIUCKEe

//B Input mnepenaércsa HazBaHue, Tumn, info, boolean (true, ecnu
apTyMeHT MOXEeT T BJMATbH Ha 3aTeMHeHMe false)

inputs[0] = new FSMInput ("Number of anythinksl", "range", info i,
true) ;

info _i.clear();

//nna select

info i.add("First type 1"); //mepBeii BapMaHT (TO YUTO OTOOPABUTLCH
B mMHTepoderce)

info i.add("First type 1 arg"); //mepBeii BapMaHT (TO YTO
nepenaérca B exe OQami)

info i.add("Second type 1"); //mepsent BEHOOP (TO WTO OTOOPa3UTHLCH B
nHTepbeMce)

info i.add("First type 2 arg"); //mepBeni BEHOOP (TO 4YTO HepemaéTcs
B exe o¢anu)

inputs[1l] = new FSMInput ("Any Listl", "select", info i, true);

info i.clear();

//nona flag

info i.add("First arg"); //apryMeHT, KOTOPEI Iepena&Tcsa B exe
dbann B crnyuae true

info i.add("Second arg"); //apryMeHT, KOTOPENI Nnepenaérca B exe
damn B cayuae false

inputs[2] = new FSMInput ("Any Flagl", "flag", info i, true);

info i.clear();

info i.add("dir"); // dir, mmbo file

inputs[3] = new FSMInput ("Any Filel", "dirselector", info i,
true) ;

info i.clear();

//npuMep BanoJIHEHMS KOMAHIHBIX CTPOK

CommandLine = new ArrayList<ArrayList<String>>(); //mamMaTb nog
CHMCOK CIMUCKOB

ArrayList<String> tmpcl = new ArrayList<String>(); // cozmaém
HOBY KOMAHIHYK CTPOKY

tmpcl.add ("E:\\FSMTestV"); // NOepBHiT 3JIEMEHT - NOyTb K dariny

tmpcl.add ("Any Flagl"); // nmambme - apryMeHTH

tmpcl.add ("Any Filel");

CommandLine.add (tmpcl) ;

/*//npuMep 3anoJIHEHUS YCJIOBMM IJiS range
Conditions = new ArrayList<String>();
Conditions.add ("Number of anythinksl"); //uMsa aprymMeHTa TuIa

range
Conditions.add("<"); // 3Hak < umm <=
Conditions.add ("Number of anythinksl"); //uma aprymeHTa range
Conditions.add ("Number of anythinksl"); //mamee BTOpOe yCJIOBUE U
T O

Conditions.add ("<=");
Conditions.add ("Number of anythinksl");*/

void FSMCreateElements ()

{
PropertyChangelListener VLis = new FSMValListener();
int sp=0, ch=0, rb=0, fc=0, ff=0;
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for (int i1=0;i<inputs.length;i++)
{
switch (inputs[i].type)
{
case "range":
{
FSMSpinner tmps = new FSMSpinner (inputs[i].name,
inputs[i].info, VLis, inputs[i].inflag );
Spinners.add (tmps) ;
inputs[i] .NumInList = sp;
spt++;
break;
}
case "flag":
{
FSMCheckBox tmpc = new FSMCheckBox (inputs[i].name,
VLlis, inputs[i].inflag);
CheckBoxes.add (tmpc) ;

inputs[i] .NumInList = ch;
ch++;
break;

}

case "select":

{
inputs[i] .NumInList = rb;
FSMGroupRB trb = new FSMGroupRB (inputs[i].info,

inputs[i] .name, VLis, inputs[i].inflaqg);

RadioButtons.add (trb) ;
rb++;
break;

}

case "dirselector":

{
FSMFileChooser tmpf = new

FSMFileChooser (inputs[i] .name, VLis, inputs[i].inflag,
inputs[i].info.get (0));

FileChoosers.add (tmpf) ;
inputs[i] .NumInList = fc;
fc++;
break;

}

case "const":

{
Constants.add (inputs[i] .name) ;
inputs[i] .NumInList = ff;
ff++;
break;

}

}

}
FSMVerifSwitchCon () ;
}

boolean FSMVerifCon ()
{

Integer min = null;

Integer max = null;

for (int i=0;i<Conditions.size();i=1i+3)

{
for(int j = 0;j < inputs.length;j++)
{
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j] .name.equals (Conditions.get(i))) min =

if (inputs[j]
.NumInList) .val);
] ]
N

new Integer (Spinners.get (inputsl]
if (inputs
new Integer (Spinners.get (inputs[]
}
switch (Conditions.get (i+1))
{
case "<":

{

j] .name.equals (Conditions.get (i+2))) max =
.NumInList) .val);

——

if (min>=max) return false;
}
case "<=":
{
if (min>max) return false;
}
}
}
return true;

}

boolean FSMVerifArgs ()
{
for (int i1=0;i<inputs.length;i++)
{
switch (inputs[i].type)
{
case "range":
{
if (Spinners.get (inputs[i] .NumInList) .EnableFlagqg)
{
try {

Integer.parselnt (Spinners.get (inputs[i] .NumInList) .val);
} catch (NumberFormatException e) {
return false;

}

if ((Integer.parselnt (Spinners.get (inputs[i] .NumInList) .val)<Integer.parselnt (
inputs[i].info.get(0))) || (Integer.parselnt (Spinners.get (inputs[i] .NumInList) .
val)>Integer.parselnt (inputs[i].info.get(l)))) return false;

}
break;
}
case "dirselector":
{
if (FileChoosers.get (inputs[i] .NumInList) .EnableFlag)
{
if (inputs[i].info.get (0) .equals ("dir"))
{

}
if (inputs[i].info.get (0) .equals("file"))
{
if (! ((new
File (FileChoosers.get (inputs[i] .NumInList) .val)) .exists())) {
return false;

}

break;
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return true;

}

void FSMVerifSwitchCon ()
{

String Varlt=null;

String Var2t=null;

int nk = 0;

boolean flag = true;

Integer vl = null, v2 = null;

for (int k=0;k<SwitchConditions.size () ;k=k+5)
{
flag = true;
for (int c=0;c<SwitchConditions.get (k) .size () ;c=c+3)
{
Varlt="";
Var2t="";
for (int i=0;i<inputs.length;i++)
{

if (inputs[i] .name.equals (SwitchConditions.get (k) .get(c)))
{
switch (inputs[i].type)
{
case "range":

{

Varlt=Spinners.get (inputs[i] .NumInList) .val;
break;
}
case "flag":

{

Varlt=CheckBoxes.get (inputs[i] .NumInList) .val;
break;
}

case "select":

{

Varlt=RadioButtons.get (inputs[i] .NumInList) .val;
break;
}
case "dirselector":

{

Varlt=FileChoosers.get (inputs[i] .NumInList) .val;
break;
}
}
}

if (inputs[i] .name.equals (SwitchConditions.get (k) .get(ct+2)))
{
switch (inputs[i].type)
{
case "range":

{
Var2t=Spinners.get (inputs[i] .NumInList) .val;
break;

}
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case "flag":

{

Var2t=CheckBoxes.get (inputs[i] .NumInList) .val;
break;

}

case "select":

{

Var2t=RadioButtons.get (inputs[i] .NumInList) .val;
break;

}

case "dirselector":

{

Var2t=FileChoosers.get (inputs[i] .NumInList) .val;

break;
}
}
}
}
if(Varlt.equals("")) Varlt =
SwitchConditions.get (k) .get (c);
if (Var2t.equals("")) Var2t =

SwitchConditions.get (k) .get (c+2);
switch (SwitchConditions.get (k) .get (c+1))
{

case "==":

{
if (! (Varlt.equals(Var2t))) flag = false;
break;

}

case "!=":

{
if (Varlt.equals (Var2t)) flag = false;
break;

}

case "<":

{
vl = new Integer (Varlt);
v2 = new Integer (Var2t);
if(vl>=v2) flag = false;
break;

}

case ">":

{
vl = new Integer (Varlt);
v2 = new Integer (Var2t);
if (vli<=v2) flag = false;
break;

}

case "<=":

{
vl = new Integer (Varlt);
v2 = new Integer (Var2t);
if(vl>v2) flag = false;
break;

}

case ">=":

{
vl = new Integer (Varlt);
v2 = new Integer (Var2t);

if (vlkv2) flag = false;
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break;
}
}

}
if(flag) nk = k+1;
else nk = k+3;

for (int c=0;c<SwitchConditions.get (nk).size () ;c++)
{

for (int i1=0;i<inputs.length;i++)

{

if (inputs[i] .name.equals (SwitchConditions.get (nk) .get (c)))
{
switch (inputs[i].type)
{
case "range":

{

Spinners.get (inputs[i] .NumInList) .FSMSwitch (true) ;
break;

}

case "flag":

{

CheckBoxes.get (inputs[i] .NumInList) .FSMSwitch (true) ;
break;

}

case "select":

{

RadioButtons.get (inputs[i] .NumInList) .FSMSwitch (true) ;
break;

}

case "dirselector":

{

FileChoosers.get (inputs[i] .NumInList) .FSMSwitch (true) ;
break;

}

case "const":

{

Constants.set (inputs[i] .NumInList,
inputs([i].info.get (0));
break;

}
nk++;
for (int c¢=0;c<SwitchConditions.get (nk).size();c++)
{
for (int i=0;i<inputs.length;i++)

{

if (inputs[i] .name.equals (SwitchConditions.get (nk) .get (c)))
{
switch (inputs[i].type)
{

case "range":

{
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Spinners.get (inputs[i] .NumInList) .FSMSwitch (false);
break;
}
case "flag":

{

CheckBoxes.get (inputs[i] .NumInList) .FSMSwitch (false);
break;
}
case "select":

{

RadioButtons.get (inputs[i] .NumInList) .FSMSwitch (false);
break;
}
case "dirselector":

{

FileChoosers.get (inputs[i] .NumInList) .FSMSwitch (false);
break;
}
case "const":
{
Constants.set (inputs[i] .NumInList, "");
break;

}
void FSMRunEXEtmp ()
{
ArrayList<String> tmparg = new ArrayList<String>();
tmparg.add ("E:\\FSMTestV") ;
tmparg.add("test2");
ProcessBuilder pb = new ProcessBuilder (tmparg) ;
try {
Process p = pb.start():;
} catch (IOException e) {
e.printStackTrace();
}
}
void FSMRunEXE (String dir) throws InterruptedException
{
if ((!FSMVerifCon()) || (!FSMVerifArgs()))
{
JOptionPane.showMessageDialog(null, "Error! Invalid value
of arguments.");
return;

}

String line;
ArrayList<String> StrArg = new ArrayList<String>();
int n=0;
int k=0;
for (int i=0;i<CommandLine.size();i++)
{
StrArg.add (dir+CommandLine.get (i) .get (0)) ;
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for(int j = 1;j<CommandLine.get (i) .size();Jj++)
{

n=0;

for(k = 0;k < inputs.length;k++)

{

if (inputs[k] .name.equals (CommandLine.get (i) .get (j)))

{
n=k;
k=inputs.length+1;
}

}

switch (inputs[n].type)

{

case "const":

{
StrArg.add(inputs[n].info.get (0));
break;

}

case "range":

{

StrArg.add(Spinners.get (inputs[n] .NumInList) .val);
break;
}
case "flag":

{

if (CheckBoxes.get (inputs[n] .NumInList) .val.equals ("checked"))

{
StrArg.add (inputs[n].info.get (0));

StrArg.add (inputs[n].info.get (1)) ;
}
break;

}

case "select":

{
for(int 1 = 0;1 <
RadioButtons.get (inputs[n] .NumInList) .RadioButtons.length*2;1=1+2)
{

if (RadioButtons.get (inputs[n] .NumInList) .val.equals (inputs[n].info.get (

1))
{

StrArg.add (inputs([n].info.get (1+1));
}
}
break;
}
case "dirselector":

{

StrArg.add (FileChoosers.get (inputs[n] .NumInList) .val);
break;
}
}
if (StrArg.get (StrArg.size()-1) .equals(""))

{
StrArg.remove (StrArg.size () -1);
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}
}
//ArrayList<String> StrArg2 = new ArrayList<String>();
//StrArg2.add ("cmd") ;
for(int as = 0;as < StrArg.size();as++)
{
//StrArg2.add (StrArg.get (as));
System.out.println (StrArg.get(as));
}
ProcessBuilder pb = new ProcessBuilder (StrArqg);
try |
pb.redirectErrorStream(true) ;
Process p = pb.start():
p.waitFor () ;
} catch (IOException e) {
//e.printStackTrace () ;
i = CommandLine.size ()
JOptionPane.showMessageDialog(null, "Error! Exe-file
can not be started"):;
}
StrArg.clear();
}

}
void FSMShowElements (JPanel p, GridBagLayout FSMGRBL,

GridBagConstraints FSMGBLC)
{

for (int i1=0;i<inputs.length;i++)

{
if (inputs[i].type.equals ("range"))
{

FSMGBL.setConstraints (Spinners.get (inputs[i] .NumInList), FSMGBLC) ;
p.add (Spinners.get (inputs[i] .NumInList)) ;

}
if (inputs[i].type.equals("flag"))

{

FSMGBL.setConstraints (CheckBoxes.get (inputs[i] .NumInList), FSMGBLC) ;
p.add (CheckBoxes.get (inputs[i] .NumInList)) ;
}
if (inputs[i].type.equals("select"))
{

FSMGBL.setConstraints (RadioButtons.get (inputs[i] .NumInList), FSMGBLC) ;
p.add (RadioButtons.get (inputs[i] .NumInList)) ;
}
if (inputs[i].type.equals ("dirselector"))
{

FSMGBL.setConstraints (FileChoosers.get (inputs[i] .NumInList), FSMGBLC) ;
p.add (FileChoosers.get (inputs[i] .NumInList)) ;
}
}

p.revalidate () ;
RefreshCommandLine () ;

}

public class FSMInput {
String name; // Ha3BaHuMe napameTpa, HanpmMep number of inputs
String type; // Tun Bxoma (range, select, flag,dirselector)
static mya Heu3MeHIeMBIX BHAUeHUM
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ArrayList<String> info;//cnucok mapaMeTpoB BZaBUCIIMI OT TUIIA.

//max/min 3HaueHMd 0JI9 range B PAB3HEIX BJIEMEHTax

// B crnyuae c RadioButtons comepXmuT Hape (B IBYX 3JIEMEHTAaX)
Ha3BaHMUs [NapaMeTPOB ¥ COOTBTCTBYOUMI apl'yMEHT IJIg KOMMAaHIHOM CTPOKM

// mna bsara 3HaueHus, lIepelaBaeMmbe exe odarmny B oBomMxX Clydasax

// nna danna - crporky file wmim dir, T € UTO HOJIKHO MNepemaBaThbCHd
bann mnm ompextopua JOBABUTH B XML???

int NumInList;//HoMep B CHOMCKe 3JIEMEHOB, HanpuMep B Spinners

boolean inflag;// 1, eciu u3MeHEeHME apITyMeHTa MOXET IMOBJUSATH Ha
VCKJIIOUEeHMEe (3aTeMHEHME) IOPYyT'Ooro 3JjieMeHTa, MuHaue 0

//T.e., 0-0Oi 3JIEeMEHT = 3HAUEHU apryMeHTa, I[IPpUM KOTOPOM apryMEeHT C
HasBaHUEM M3 1-T0 BJIEMEHTA 3aTeMHSeTCd UM T.I. C 2-bM U 3-UM.

FSMInput (String name i, String type i, ArraylList<String> info i,
boolean f)

{

name name 1i;

type = type 1i;

info = new ArrayList<>(info 1i);
inflag = f;

}

void RefreshCommandLine ()
{
ArrayList<String> StrArg = new ArraylList<String>();
String CL = "";
int n=0;
int k=0;
for (int 1=0;i<CommandLine.size () ;i++)
{
StrArg.add (CommandLine.get (i) .get (0));
for(int j = 1;j<CommandLine.get (i) .size();Jj++)
{
n=0;
for(k = 0;k < inputs.length;k++)
{

if (inputs[k] .name.equals (CommandLine.get (i) .get (J)))
{
n=k;
k=inputs.length+l;
}
}
switch (inputs[n].type)
{
case "const":
{
StrArg.add (inputs[n].info.get (0));
break;
}
case "range":

{

StrArg.add(Spinners.get (inputs[n] .NumInList) .val);
break;

}

case "flag":

{

if (CheckBoxes.get (inputs[n] .NumInList) .val.equals ("checked"))
{
StrArg.add (inputs[n].info.get (0));
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else
{
StrArg.add (inputs[n].info.get (1))

}
break;

}

case "select":

{
for(int 1 = 0;1 <

RadioButtons.get (inputs[n] .NumInList) .RadioButtons.length*2;1=1+2)

{

if (RadioButtons.get (inputs[n] .NumInList) .val.equals (inputs[n].info.get (

1))
{

StrArg.add (inputs[n].info.get (1+1));
}
}
break;
}

case "dirselector":

{

StrArg.add (FileChoosers.get (inputs[n] .NumInList) .val) ;
break;
}
}
if (StrArg.get (StrArg.size()-1) .equals(""))
{
StrArg.remove (StrArg.size()-1);
}
}
for (int as = 0;as < StrArg.size();as++)
{
CL += StrArg.get(as);
CL 4= " H,.
}
CL += "\n";
StrArg.clear();
}
Comline.setText (CL) ;

}

class FSMVallistener implements PropertyChangelListener {
public void propertyChange (PropertyChangeEvent event) {

FSMVerifSwitchCon () ;
RefreshCommandLine () ;
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[MTPUJIOXEHUE b

Kon ma6nonnoro XML-nokymenTa

<?xml version="1.0" encoding="UTF-8"?>

<namespace>
<image>
<atribute name="url"/>
</image>
<range>
<atribute name="name"/>
<atribute name="var"/>
<node name="min">
<atribute name="val"/>
</node>
<node name="max">
<atribute name="val"/>
</node>
</range>
<select>
<atribute name="name"/>
<atribute name="var"/>
<node name="variant">
<atribute name="name"/>
<atribute name="val"/>
</node>
</select>
<flag>
<atribute name="name"/>
<atribute name="var"/>
<atribute name="checked"/>
<atribute name="not checked"/>
</flag>
<if>

<node name="conditions">
<node name="condition">
<atribute name="varl"/>
<atribute name="symbol"/>
<atribute name="var2"/>
</node>
</node>
<node name="then">
<node name="enabled">
<node name="param">
<atribute name="val"/>
</node>
</node>
<node name="not enabled">
<node name="param">
<atribute name="val"/>
</node>
</node>
</node>
<node name="else">
<node name="enabled">
<node name="param">
<atribute name="val"/>
</node>
</node>
<node name="not enabled">
<node name="param">
<atribute name="val"/>
</node>
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</node>
</node>
</if>
<dirselector>
<atribute name="name"/>
<atribute name="var"/>
<atribute name="type"/>
</dirselector>
<commands>
<node name="commandline">
<node name="command">
<atribute name="val"/>
</node>
<node name="param">
<atribute name="val"/>
</node>
<node name="static param">
<atribute name="val"/>
</node>
</node>
</commands>
<const>
<atribute name="name"/>
<atribute name="var"/>
<atribute name="val"/>
</const>
<conditions>
<node name="condition">
<atribute name="varl"/>
<atribute name="symbol"/>
<atribute name="var2"/>
</node>
</conditions>
</namespace>

73



[MPMJIOXKEHUE B

XML-10KyMeHTHI, ONTMCHIBAIOIINE OKHA HHTep(eiica

<?xml version="1.0" encoding="UTF-8"?>
<tool name="Deriving exhaustive">
<image url="\image.gif"/>
<dirselector name="Deterministic" var="destdir" type="file"/>
<select name="Test suite" var="type">
<variant name="W" val="1"/>
<variant name="Wp" val="4"/>
<variant name="HSI" val="2"/>
<variant name="H" val="3"/>
</select>
<select name="Upper bound(m) on the number of states of an
implementation" var="typel">
<variant name="the same as in the specidcation FSM (m=n)"

val="0"/>
<variant name="greater than in the specidcation FSM (m>n)"
val=""/>
</select>
<range name="m=" var="in">
<min val="1"/>
<max val="100"/>
</range>
<const name="zero" var="zl1" val="0"/>
<if>
<conditions>
<condition varl="typel" symbol="==" var2="the same as in
the specidcation FSM (m=n)"/>
</conditions>
<then>
<enabled>
<param val="destdir"/>
<param val="destdir 1"/>
<param val="type"/>
<param val="typel"/>
</enabled>
<not enabled>
<param val="in"/>
</not_enabled>
</then>
<else>
<enabled>
<param val="destdir"/>
<param val="destdir 1"/>
<param val="type"/>
<param val="in"/>
</enabled>
<not enabled>
</not_enabled>
</else>
</if>

<dirselector name="File for saving the test suite" var="destdir 1"
type="dir"/>
<commands>
<commandline>
<command val="\test fsm.exe"/>
<param val="destdir"/>
<param val="destdir 1"/>
<param val="type"/>
<param val="typel"/>
<param val="in"/>
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</commandline>
</commands>
</tool>

<?xml version="1.0" encoding="UTF-8"?>
<tool name="Deriving exhaustive">
<image url="\image.gif"/>
<dirselector name="Specification FSM 1" var="destdir"
type="dir"/>
<dirselector name="Specification FSM 2" var="destdir 1"
type="dir"/>
<dirselector name="File for saving the test suite:"
var="destdir 2" type="dir" />
<commands>
<commandline>
<command val="\Livelock test.exe"/>
<param val="destdir"/>
<param val="destdir 1"/>

</commandline>
</commands>
</tool>

<?xml version="1.0" encoding="UTF-8"?>
<tool name="Generetor of component machines for the composition of two FSMs">
<image url="\image.gif"/>

<range name="Number of external I1" var="inputs I1">
<min val="1"/>
<max val="100"/>
</range>
<range name="Number of external outputs O1" var="outputs O1">
<min val="1"/>
<max val="100"/>
</range>
<range name="Number of statesl" var="statesl">
<min val="1"/>
<max val="100"/>
</range>
<range name="Number of internal outputs U " var="outputs U">
<min val="1"/>
<max val="100"/>
</range>

<range name="Number of external I2" var="inputs I2">
<min val="1"/>
<max val="100"/>
</range>
<range name="Number of external outputs 02" var="outputs 02">
<min val="1"/>
<max val="100"/>
</range>
<range name="Number of states2" var="states2">
<min val="2"/>
<max val="100"/>
</range>
<range name="Number of internal outputs V " var="outputs V">
<min val="1"/>
<max val="100"/>
</range>
<select name="% of the undefined transitions (on)" wvar="typel">
<variant name="off" val="0"/>
<variant name="on" val="1"/>
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</select>
<range name=
<min val="1"
<max val="10
</range>
<const name="zer

<dirselector
var="destdir" type="dir"
<dirselector
var="destdirl" type="dir
<if>
<conditions>
<condi
</conditions
<then>
<enabl
<param
<param
<param
<param
<param
<param
<param
<param
<param
<param
<param
<param
</enab
<not e

</not_
</then>
<else>
<enabl
<param
<param
<param
<param
<param
<param
<param
<param
<param
<param
<param
<param
</enab
<not e
<param val="z
</not_
</else>
</if>

<commands>
<commandline
<comma
<param
<param
<param
<param
<param

"$ of the undefined transitions" var="transitions">

/>
O"/>
val="0"/>

o" var="z1"

name="File for saving the specification 1"

name="File for saving the specification 2"

/>

ll/>

tion varl="typel" symbol="==" var2="off"/>
>

ed>

val="typel"/>
val="inputs I1"/>
val="outputs 01"/>
val="statesl"/>
val="inputs I2"/>
val="outputs 02"/>
val="states2"/>
val="outputs U"/>
val="outputs V"/>

val="transitions"/>
val="destdir"/>
val="destdirl"/>
led>
nabled>

<param val="transitions"/>
enabled>

ed>

val="typel"/>
val="inputs I1"/>
val="outputs O1"/>
val="statesl"/>
val="inputs I2"/>
val="outputs 02"/>
val="states2"/>
val="outputs U"/>
val="outputs V"/>

val="transitions"/>
val="destdir"/>
val="destdirl"/>

led>

nabled>

1"/>

enabled>

>

nd val="\Generator Specs.exe"/>

val="typel"/>
val="inputs I1"/>
val="outputs O1"/>
val="statesl"/>
val="inputs I2"/>
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<param val="outputs 02"/>
<param val="states2"/>
<param val="outputs U"/>
<param val="outputs V"/>
<param val="transitions"/>
<param val="destdir"/>
<param val="destdirl"/>
</commandline>
</commands>
</tool>

<?xml version="1.0" encoding="UTF-8"?>
<tool name="Invariants">
<image url="\image.gif"/>
<dirselector name="Specification of the" var="destdir" type="file"/>
<select name="Component number" var="type'">
<variant name="1" val="1"/>
<variant name="2" val="2"/>
</select>
<range name="Nondeterminism degree (lower bound on the transition
number" var="number">
<min val="1"/>
<max val="100"/>
</range>
<range name="Nondeterminism degree ( upper bound on the
transition numberl" var="numberl">
<min val="1"/>
<max val="100"/>

</range>

<conditions>

<condition varl="number" symbol="&lt;" var2="numberl"/>
</conditions>

<dirselector name="File for saving invariants:" var="destdir 1"

type="dir"/>
<const name="tmp" var="tmp" val="tmp4A43.tmp"/>
<commands>
<commandline>
<command val="\DeriveObservableMM.exe"/>
<param val="destdir"/>
<param val="tmp"/>
<param val="type"/>
<param val="number"/>
<param val="numberl"/>
</commandline>
<commandline>
<command val="\invariants.exe"/>
<param val="destdir 1"/>
<param val="tmp"/>
<param val="destdir 1"/>
</commandline>
</commands>
</tool>

<?xml version="1.0" encoding="UTF-8"?>
<tool name="Test derivation for component FSMs">
<image url="\image.gif"/>
<dirselector name="Component FSM specification" var="destdir" type="file"/>
<dirselector name="Component FSM specification" var="destdirl" type="file"/>
<select name="Faulty component (1 of 2)" var="type">
<variant name="one" val="1"/>
<variant name="two" wval="2"/>
</select>
<range name="% of transitions for fault injecting" var="transitions">
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<min v
<max v
</range>
<range name=
FSM(lower)" wvar="n
<min v
<max val
</rang
<range
mutation FSM (upper
<min v
<max val
</rang
<const
<const

al="1"/>
al="100"/>

"Nondeterminism range of faulty transitions in the mutation
umber">

al="1"/>

="100"/>

e>

name="Nondeterminism range of faulty transitions in the
)" var="numberl">

al="1"/>

="100"/>

e>

name="tmp" var="tmp" val="tmp.tmp"/>

name="tmpl" var="tmpl" val="tmpl.tmp"/>

<const name="tmp2" var="tmp2" val="tmp2.tmp"/>

<const name="tmp3" var="tmp3" val="tmp3.tmp"/>

<const name="tmp4" var="tmp4" val="tmp4.tmp"/>

<const name="tmp5" var="tmp5" val="tmp5.tmp"/>

<conditions>

<condition varl="number" symbol="#x3C" var2="numberl"/>
</conditions>

<dirselector name="Specification" var="destdir2" type="dir"/>
<commands>

<comma

<commandline>

<command val="\COmpose Spec MM.exe"/>
<param val="destdir"/>

<param val="destdirl"/>

<param val="tmp"/>

<param val="tmpl"/>

</commandline>

<commandline>

<command val="\Partial from Complete.exe"/>
<param val="destdir"/>

<param val="tmp2"/>

<param val="type"/>

<param val="transitions"/>
</commandline>

ndline>

<command val="\DeriveObservableMM.exe"/>
<param val="tmp2"/>

<param val="tmp3"/>

<param val="type"/>

<param val="number"/>

<param val="numberl"/>

</commandline>

<comma

ndline>

<command val="\COmpose Spec MM.exe"/>
<param val="destdir"/>

<param val="tmp3"/>

</commandline>

<comma

<p

</commands>

ndline>

<command val="\test fsm.exe"/>
aram val="tmp"/>

<param val="tmp4"/>
</commandline>

<commandline>

<command val="\TestConverter.exe"/>
<param val="tmp4"/>

<param val="tmpl"/>

<param val="destdir2"/>
</commandline>
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</tool>

<?xml version="1.0" encoding="UTF-8"?>
<tool name="FSM generator">
<image url="\image.gif"/>
<range name="Number of FSMs being generated" var="fsmnumber">
<min val="1"/>
<max val="100"/>

</range>

<select name="Type of FSMs being generated" var="type">
<variant name="classical (not timed)" val=""/>
<variant name="timed" val="-T"/>

</select>

<select name="Determenistic" var="typel">
<variant name="YES" val=""/>
<variant name="NO" wval="-ND"/>

</select>

<flag name="Reduced" var="redl" checked="-R" not checked=""/>
<flag name="Observable" var="red2" checked="-0O" not checked=""/>

<if>
<conditions>
<condition varl="typel" symbol="==" var2="YES"/>
</conditions>
<then>
<enabled>
<param val="type"/>
<param val="typel"/>
<param val="redl"/>
<param val="statesnum"/>
<param val="inputnum"/>
<param val="outputnum"/>
<param val="fsmnumber"/>
<param val="destdir"/>
</enabled>
<not enabled>
<param val="red2"/>
</not_enabled>
</then>
<else>
<enabled>
<param val="type"/>
<param val="typel"/>
<param val="red2"/>
<param val="statesnum"/>
<param val="inputnum"/>
<param val="outputnum"/>
<param val="fsmnumber"/>
<param val="destdir"/>
</enabled>
<not enabled>
<param val="redl"/>
</not_enabled>
</else>
</if>

<range name="Number of states" wvar="statesnum">
<max val="100"/>
<min val="1"/>

</range>

<range name="Number of inputs" var="inputnum">
<max val="100"/>
<min val="1"/>

</range>

<range name="Number of outputs" var="outputnum">
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<max val="100"/>
<min val="1"/>
</range>
<dirselector name="Folder for FSMs being generated" var="destdir"
type="dir"/>

<commands>
<commandline>
<command val="\gen fsm.exe"/>
<param val="type"/>
<param val="typel"/>
<param val="redl"/>
<param val="red2"/>
<param val="statesnum"/>
<param val="inputnum"/>
<param val="outputnum"/>
<param val="fsmnumber"/>
<param val="destdir"/>
</commandline>
</commands>
</tool>
<?xml version = "1.0" encoding = "UTF-8"?>
<tool name = "InterFsSM">
<dirselector name = "Path to the file with first FSM (not timed)" var =
"dirl" type = "file"/>
<dirselector name = "Path to the file with second FSM (not timed)" var
= "dir2" type = "file"/>
<range name = "Initial state of the first FSM" var = "first state">
<min val = "0"/>
<max val = "100"/>
</range>
<range name = "Initial state of the second FSM" var = "two state">
<min val = "0"/>
<max val = "100"/>
</range>
<dirselector name = "Folder for result" var = "dir3" type = "dir"/>
<commands>
<commandline>
<command val = "\InterFSM.exe"/>
<param val = "dirl"/>
<param val = "dir2"/>
<param val = "first state"/>
<param val = "two state"/>
<param val = "dir3"/>
</commandline>
</commands>
</tool>
<?xml version = "1.0" encoding = "UTF-8"?>
<tool name = "InterFSM">
<dirselector name = "Path to the file with FSM" var = "dirl" type =
"file"/>
<const name = "three" var = "constl" val = "3"/>
<commands>
<commandline>
<command val = "\Synch Seqg.exe"/>
<param val = "constl"/>
<param val = "dirl"/>
</commandline>
</commands>
</tool>

<?xml version="1.0" encoding="UTF-8"?>
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<tool name="Test derivation w.r.t. the non-separability relation">
<image url=".\image.gif"/>
<dirselector name="Specification FSM:" wvar="destdir"
type="file"/>
<dirselector name="File for saving the test suite:"
var="destdir 1" type="dir"/>

<commands>
<commandline>

<command val="\testimprove.exe"/>
<param val="destdir"/>
<param val="destdir 1"/>
</commandline>

</commands>

</tool>

<?xml version="1.0" encoding="UTF-8"?>
<tool name="Test derivation w.r.t. the reduction relation">
<image url=".\image.gif"/>
<dirselector name="Observable FSM specification:" var="destdir"
type="file"/>
<dirselector name="File for saving the test:"
var="destdir 1" type="dir"/>

<commands>
<commandline>
<command val="\-jar ndfsm test.jar"/>
<param val="destdir"/>
<param val="destdir 1"/>
</commandline>
</commands>
</tool>

<?xml version="1.0" encoding="UTF-8"?>
<tool name="Distinguishing sequences">

<image url="\image.gif"/>
<dirselector name="Specification of a time FSM" var="destdir" type="file"/>
<dirselector name="Folder of with FSM inplementetions" var="destdirl"
type="dir"/>
<select name="Result" var="typel">

<variant name="display on screen" val=""/>
<variant name="seve of file" val=""/>
</select>
<dirselector name="Save" var="destdir2" type="dir"/>
<if>
<conditions>
<condition varl="typel" symbol="==" var2="display on
screen"/>
</conditions>
<then>
<enabled>

<param val="destdir"/>
<param val="destdirl"/>
<param val="save"/>
<param val="typel"/>

</enabled>
<not enabled>
<param val="destdir2"/>
</not_enabled>
</then>
<else>
<enabled>
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<param val="destdir"/>
<param val="destdirl"/>
<param val="save"/>
<param val="destdir2"/>
</enabled>
<not enabled>

</not_enabled>

</else>
</if>
<commands>
<commandline>
<command val="\cmp dtfsm.exe"/>
<param val="destdir"/>
<param val="destdirl"/>
<param val="save"/>
<param val="destdir2"/>
</commandline>
</commands>
</tool>

<?xml version="1.0" encoding="UTF-8"?>
<tool name="r-distuinguishing FSMs">

<image url="\image.gif"/>

<dirselector name="Specification of a timed FSM" var="destdir"
type="file"/>

<dirselector name="Folder for timed FSM implementetions"
var="destdir 1" type="dir"/>

<dirselector name="Folder for r-distinguishing FSMs" var="destdir 2"
type="dir"/>

<commands>
<commandline>
<command val="\r ndtfsm.exe"/>
<param val="destdir"/>
<param val="destdir 1"/>
<param val="destdir 2"/>
</commandline>
</commands>
</tool>

<?xml version="1.0" encoding="UTF-8"?>
<tool name="Test suites for timed FSMs">
<image url="\image.gif"/>

<dirselector name="Timed FSM specification" var="destdir" type="file"/>
<select name="Test suite" var="type">
<variant name="W" val="1"/>
<variant name="HSI" val="2"/>
<variant name="H" val="3"/>
</select>
<const name="zero" var="zl1l" val="0"/>
<const name="tmpl" var="tmpl" val="tmpl.tmp"/>
<const name="tmp2" var="tmp2" val="tmp2.tmp"/>
<const name="tmp3" var="tmp3" val="tmp3.tmp"/>
<dirselector name="File for saving the test" var="destdir 1"
type="dir"/>
<commands>
<commandline>
<command val="\tfsm-fsm.exe"/>
<param val="destdir"/>
<param val="tmpl"/>
</commandline>
<commandline>
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<command val="\test fsm.exe "/>
<param val="tmp2"/>
<param val="type"/>

<param val="z1"/>
</commandline>
<commandline>
<command val="\test tfsm.exe"/>
<param val="tmp3"/>
<param val="destdir 1"/>
</commandline>

</commands>
</tool>
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[MPUJIOXEHHUE I

Kox tecta

package automata;

import static org.junit.Assert.*;
import org.junit.After;

import org.junit.Before;

import org.junit.Test;

/* Imports, provided by the User */
import java.io.*;

import automata.Automata;

import automata.State;

import java.util.ArrayList;

public class test2 {
Automata SUT = null;
byte byteResult;
char charResult;
double doubleResult;
float floatResult;
int intResult;
long longResult;
short shortResult;
boolean booleanResult;
String StringResult;
Object ObjectResult;

/* Extra definitions provided by the user */
int sizeIO;

@Before

public void setUp() throws Exception {
/* Initicialization is provided by the user. */
//TODO Make sure, that SUT is defined and callable.

try {
SUT = new Automatal();
State state = new State();
state.setName ("stateQ") ;
Switch[] switches = new Switch[1l];
switches[0] = new Switch("1", "1");
state.addSwitch ("1", switches);
SUT.addState (state) ;
sizelIO = 1;

} catch (Exception e) {
fail ("An exception during initialization");
e.printStackTrace();

}

QAfter

public void tearDown () throws Exception ({
SUT = null;

}

@Test
public void testCaseNumberO () {
/* Input-Output pair number 0 */
try {
ObjectResult = SUT.getInputs(); String[] inputs =
(String[]) ObjectResult; int size = inputs.length;
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assertTrue ("Test case number 0, io pair number 0", (size ==
sizelIQ));
}
catch (Exception e) {
assertTrue ("For test case number 0, io pair number 0 an
exception has occured, but should not be" + e.getMessage(), false);
e.printStackTrace () ;

}

@Test
public void testCaseNumberl () {
/* Input-Output pair number 0 */
try {
ObjectResult = SUT.getOutputs(); String[] outputs =
(String[]) ObjectResult; int size = outputs.length;
assertTrue ("Test case number 1, io pair number 0", (size ==
sizeIOQ));
}
catch (Exception e) {
assertTrue ("For test case number 1, io pair number 0 an
exception has occured, but should not be" + e.getMessage(), false);
e.printStackTrace () ;

}

@Test
public void testCaseNumber2 () {
/* Input-Output pair number 0 */
try {
SUT.isPartiple(); State state = new State();
state.setName ("statel"); Switch[] switches = new Switch[l]; switches[0] = new
Switch("2", "2"); state.addSwitch("2", switches); SUT.addState (state);
++sizelO;
assertTrue ("Test case number 2, io pair number 0", (true));
}
catch (Exception e) {
assertTrue ("For test case number 2, io pair number 0 an
exception has occured, but should not be" + e.getMessage(), false);
e.printStackTrace();

}

/* Input-Output pair number 1 */
try {
ObjectResult = SUT.getInputs(); String[] inputs =
(String[]) ObjectResult; int size = inputs.length;
assertTrue ("Test case number 2, io pair number 1", (size ==
sizelQ));
}
catch (Exception e) {
assertTrue ("For test case number 2, io pair number 1 an
exception has occured, but should not be" + e.getMessage(), false);
e.printStackTrace () ;

}

@Test

public void testCaseNumber3 () {
/* Input-Output pair number 0 */
try {
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ObjectResult = SUT.getInputs(); String[] inputs =
(String[]) ObjectResult; int size = inputs.length;
assertTrue ("Test case number 3, 1o pair number 0", (size ==
sizeIOQ));
}
catch (Exception e) {
assertTrue ("For test case number 3, io pair number 0 an
exception has occured, but should not be" + e.getMessage(), false);
e.printStackTrace () ;

}

/* Input-Output pair number 1 */
try |
SUT.isPartiple(); State state = new State();
state.setName ("statel"); Switch[] switches = new Switch[1l]; switches[0] = new
Switch("2", "2"); state.addSwitch("2", switches); SUT.addState(state);
++sizelIO;
assertTrue ("Test case number 3, io pair number 1", (true));

}
catch (Exception e) {
assertTrue ("For test case number 3, io pair number 1 an
exception has occured, but should not be" + e.getMessage(), false);
e.printStackTrace () ;

}

/* Input-Output pair number 2 */
try {
ObjectResult = SUT.getInputs(); String[] inputs =
(String[]) ObjectResult; int size = inputs.length;
assertTrue ("Test case number 3, io pair number 2", (size ==
sizeIQ));
}
catch (Exception e) {
assertTrue ("For test case number 3, io pair number 2 an
exception has occured, but should not be" + e.getMessage(), false);
e.printStackTrace () ;

}

@Test

public void testCaseNumberd () {
/* Input-Output pair number 0 */
try {

SUT.isPartiple(); State state = new State();
state.setName ("statel"); Switch[] switches = new Switch[1l]; switches[0] = new
Switch("2", "2"); state.addSwitch("2", switches); SUT.addState(state);
++sizelO;

assertTrue ("Test case number 4, io pair number 0", (true)):;

}
catch (Exception e) {
assertTrue ("For test case number 4, io pair number 0 an
exception has occured, but should not be" + e.getMessage(), false);
e.printStackTrace () ;

}

/* Input-Output pair number 1 */
try {
ObjectResult = SUT.getOutputs(); String[] outputs =
(String[]) ObjectResult; int size = outputs.length;
assertTrue ("Test case number 4, io pair number 1", (size ==
sizeIQ));
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catch (Exception e) {
assertTrue ("For test case number 4, io pair number 1 an
exception has occured, but should not be" + e.getMessage(), false);
e.printStackTrace () ;

}
}

@Test
public void testCaseNumber5 () {
/* Input-Output pair number 0 */
try |
ObjectResult = SUT.getOutputs(); String[] outputs =
(String[]) ObjectResult; int size = outputs.length;
assertTrue ("Test case number 5, io pair number 0", (size ==
sizelIQ));
}
catch (Exception e) {
assertTrue ("For test case number 5, io pair number 0 an
exception has occured, but should not be" + e.getMessage(), false);
e.printStackTrace () ;

}

/* Input-Output pair number 1 */
try {
SUT.isPartiple(); State state = new State();
state.setName ("statel"); Switch[] switches = new Switch[1l]; switches[0] = new
Switch("2", "2"); state.addSwitch("2", switches); SUT.addState(state);
++sizelIO;
assertTrue ("Test case number 5, io pair number 1", (true));
}
catch (Exception e) {
assertTrue ("For test case number 5, io pair number 1 an
exception has occured, but should not be" + e.getMessage(), false);
e.printStackTrace () ;

}

/* Input-Output pair number 2 */
try {
ObjectResult = SUT.getOutputs(); String[] outputs =
(String[]) ObjectResult; int size = outputs.length;
assertTrue ("Test case number 5, io pair number 2", (size ==
sizeIQ));
}
catch (Exception e) {
assertTrue ("For test case number 5, io pair number 2 an
exception has occured, but should not be" + e.getMessage(), false);
e.printStackTrace() ;

}
}

@Test
public void testCaseNumber6 () {
/* Input-Output pair number 0 */
try {
SUT.isPartiple(); State state = new State();
state.setName ("statel"); Switch[] switches = new Switch[l]; switches[0] = new
Switch("2", "2"); state.addSwitch("2", switches); SUT.addState(state);
++sizelIO;

assertTrue ("Test case number 6, io pair number 0", (true));

}

catch (Exception e) {
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assertTrue ("For test case number 6, io pair number 0 an
exception has occured, but should not be" + e.getMessage(), false);
e.printStackTrace () ;

}

/* Input-Output pair number 1 */
try |
SUT.isPartiple(); State state = new State();
state.setName ("statel"); Switch[] switches = new Switch[l]; switches[0] = new
Switch("3", "3"); state.addSwitch ("3", switches); SUT.addState (state);
++sizelIO;
assertTrue ("Test case number 6, io pair number 1", (true));
}
catch (Exception e) {
assertTrue ("For test case number 6, io pair number 1 an
exception has occured, but should not be" + e.getMessage(), false);
e.printStackTrace () ;

}

/* Input-Output pair number 2 */
try |
ObjectResult = SUT.getInputs(); String[] inputs =
(String[]) ObjectResult; int size = inputs.length;
assertTrue ("Test case number 6, io pair number 2", (size ==
sizeIO));
}
catch (Exception e) {
assertTrue ("For test case number 6, io pair number 2 an
exception has occured, but should not be" + e.getMessage(), false);
e.printStackTrace () ;

}

@Test

public void testCaseNumber7 () {
/* Input-Output pair number 0 */
try A

ObjectResult = SUT.getInputs(); String[] inputs =
(String[]) ObjectResult; int size = inputs.length;
assertTrue ("Test case number 7, io pair number 0", (size ==
sizelIQ));
}
catch (Exception e) {
assertTrue ("For test case number 7, io pair number 0 an
exception has occured, but should not be" + e.getMessage(), false);
e.printStackTrace() ;

}

/* Input-Output pair number 1 */
try {
SUT.isPartiple(); State state = new State();
state.setName ("statel"); Switch[] switches = new Switch[1l]; switches[0] = new
Switch("2", "2"); state.addSwitch("2", switches); SUT.addState(state);
++sizelIO;
assertTrue ("Test case number 7, io pair number 1", (true));
}
catch (Exception e) {
assertTrue ("For test case number 7, io pair number 1 an
exception has occured, but should not be" + e.getMessage(), false);
e.printStackTrace () ;

}

88



/* Input-Output pair number 2 */
try {
SUT.isPartiple(); State state = new State();
state.setName ("statel"); Switch[] switches = new Switch[1l]; switches[0] = new
Switch("3", "3"); state.addSwitch ("3", switches); SUT.addState (state);
++sizeIO;
assertTrue ("Test case number 7, 1o pair number 2", (true));
}
catch (Exception e) {
assertTrue ("For test case number 7, io pair number 2 an
exception has occured, but should not be" + e.getMessage(), false);
e.printStackTrace () ;

}

/* Input-Output pair number 3 */
try {
ObjectResult = SUT.getInputs(); String[] inputs =
(String[]) ObjectResult; int size = inputs.length;
assertTrue ("Test case number 7, io pair number 3", (size ==
sizeIO));
}
catch (Exception e) {
assertTrue ("For test case number 7, io pair number 3 an
exception has occured, but should not be" + e.getMessage(), false);
e.printStackTrace () ;

}

}

@Test

public void testCaseNumber8 () {
/* Input-Output pair number 0 */
try {

SUT.isPartiple(); State state = new State();
state.setName ("statel"); Switch[] switches = new Switch[l]; switches[0] = new
Switch("2", "2"); state.addSwitch("2", switches); SUT.addState(state);
++sizelO;
assertTrue ("Test case number 8, io pair number 0", (true));
}
catch (Exception e) {
assertTrue ("For test case number 8, io pair number 0 an
exception has occured, but should not be" + e.getMessage(), false);
e.printStackTrace();

}

/* Input-Output pair number 1 */
try {
SUT.isPartiple(); State state = new State();
state.setName ("statel"); Switch[] switches = new Switch[l]; switches[0] = new
Switch("3", "3"); state.addSwitch ("3", switches); SUT.addState (state):;
++sizelO;
assertTrue ("Test case number 8, io pair number 1", (true));
}
catch (Exception e) {
assertTrue ("For test case number 8, io pair number 1 an
exception has occured, but should not be" + e.getMessage(), false);
e.printStackTrace();

}

/* Input-Output pair number 2 */
try {
ObjectResult = SUT.getOutputs(); String[] outputs =
(String[]) ObjectResult; int size = outputs.length;
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assertTrue ("Test case number 8, io pair number 2", (size ==
sizelIQ));
}
catch (Exception e) {
assertTrue ("For test case number 8, io pair number 2 an
exception has occured, but should not be" + e.getMessage(), false);
e.printStackTrace () ;

}

@Test

public void testCaseNumber9 () {
/* Input-Output pair number 0 */
try {

ObjectResult = SUT.getOutputs(); String[] outputs =
(String[]) ObjectResult; int size = outputs.length;
assertTrue ("Test case number 9, io pair number 0", (size ==
sizeIOQ));
}
catch (Exception e) {
assertTrue ("For test case number 9, io pair number 0 an
exception has occured, but should not be" + e.getMessage(), false);
e.printStackTrace () ;

}

/* Input-Output pair number 1 */
try {
SUT.isPartiple(); State state = new State();
state.setName ("statel"); Switch[] switches = new Switch[l]; switches[0] = new
Switch("2", "2"); state.addSwitch("2", switches); SUT.addState(state);
++sizelO;
assertTrue ("Test case number 9, io pair number 1", (true));
}
catch (Exception e) {
assertTrue ("For test case number 9, io pair number 1 an
exception has occured, but should not be" + e.getMessage(), false);
e.printStackTrace();

}

/* Input-Output pair number 2 */
try {
SUT.isPartiple(); State state = new State();
state.setName ("statel"); Switch[] switches = new Switch[1l]; switches[0] = new
Switch("3", "3"); state.addSwitch ("3", switches); SUT.addState (state);
++sizelO;
assertTrue ("Test case number 9, io pair number 2", (true));
}
catch (Exception e) {
assertTrue ("For test case number 9, io pair number 2 an
exception has occured, but should not be" + e.getMessage(), false);
e.printStackTrace();

}

/* Input-Output pair number 3 */
try {
ObjectResult = SUT.getOutputs(); String[] outputs =
(String[]) ObjectResult; int size = outputs.length;
assertTrue ("Test case number 9, io pair number 3", (size ==
sizeI0));
}

catch (Exception e) {
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assertTrue ("For test case number 9, io pair number 3 an
exception has occured, but should not be" + e.getMessage(), false);
e.printStackTrace () ;

}
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