Switch-TtexHonorua

W

Switch-TrexHo/I0TMA — TEXHOIOTHA Pa3pabOTKU CUCTEM JIOTUUECKOTO YIIPABJICHUS
Ha 0a3e KOHEUHBIX aBTOMATOB, OXBAThIBAOIIAS IIPOIECC CIIeNudUKAIINH,
IPOEKTHPOBAHNS, peaTH3aIiH, OTIaaKy, Bepudukarmuull qokymMenTHpOBaHMA U
conpoBoxkaenusd. Ilpenioxena A. A. IITasieITo B 1991 roz[ym.

B xauecTBe A3bIKOB AJITOPUTMU3AINY U IPOTPAMMUPOBAHUSA B CUCTEMAX JIOTHYECKOTO
yIIpaBJIeHUs B 3aBUCUMOCTH OT THUIIOB YIIPaBJISIONUX BEIYUCIUTEIHBHBIX YCTPOHCTB
MIPUMEHSIOTCA: aJITOPUTMIUYECKHE sI3bIKU BbIcOKOTO ypoBH# (C, Pascal, Forth, ...),
aJITOPUTMHUUYECKHE A3BIKA HU3KOr0 YPOBHs (AcceMOJiephl), ¥ CielinaIn3upPOBaHHbBIE
A3bIKU (HamlpuMep, Ha 0a3e JIECTHUYHBIX U QYHKIIMOHAIBHBIX CXEM).

Kpowme Toro, cyIecTBYIOT /iBa IMOAXO0/a aJITOPUTMHU3AINN CUCTEM 3TOTO Kjiacca. B
IIEPBOM U3 HUX CUHUTAETCS, YTO U3BECTEH AJITOPUTM (QPYHKIIMOHUPOBAHHUS 00BEKTA
yIpaBJIeHUs ¥ TpeOyeTCs IT0 HEMY CHHTE3UPOBATh aJITOPUTM JIOTHYECKOT'O YIIPaBJIEHUS,
obecIreunBaOIIKI 3aaHHOE ITOBeJIeHHEe: «J[JIs1 TOro YTOOBI KJIallaH OTKPBLICAH,
BBIUHCJIUTED JIOJI?KEH Ha BXOJT OTKPBITHS UCIOJTHUTEIPHOTO MEXaHU3Ma KJlarmaHa
IIOZIaBaTh €IMHUYHBIA CUTHAJI». BO BTOPOM IT0/[X071e YUUTBIBaeTCs: HH(POPMAIIHs O
coCTOsTHUM 0OBEKTA yIIpaByieHus: « EC/TH BBIYMCIUTETb II0/Ia€T HA BXOJT OTKPBITHS
HCIIOJTHUTEILHOTO MEXaHW3Ma KJlalaHa eIMHUYHBIN CUTHAJI, TO KJIallaH OTKPBIBAETC».
TaxkuMm 00pa3oM, IepBasi cTpaTerus 6a3upyeTrcs Ha MOHATUH «COCTOSTHUAE», a BTOpas —
Ha IIOHATHUU «COOBITHE».

Hu Ta, HU ApyTas pa3HOBUIHOCTD YIIPABJIEHUSA B O0IIEM CIIydae He SABJISAETCS
HCUYepITbIBAIOIEeN, 0JTHaKO B Switch-TexHoI0THMY TIpe/IaraeTcs ceiaTh MOHATHE
«COCTOsIHUE» IIEPBUYHBIM, A B KauecTBe fA3bIKa clielfuUKALINH JJI8 ONMHUCAHUA
aJITOPUTMOB IPUMEHSATH rpadbl IEPEX0/I0B — Ipe/IJIaraeTcs MPEACTABIIATh IPOTrpaMMy
KaK CUCTEMY B3aUMO/IENCTBYIOIINX KOHEYHBIX aBTOMATOB, ONMChIBAEMBIX rpadaMu
nepexo/ioB. JIpyrumMu cjoBamu, IepBOHAYATIBHO OMUCHIBAETCS TTOBEJIEHE
YIIPaBJIAIOIIEro YCTPOUCTBA, a He ero CTPYKTYPAa, a IOCTPOeHHe AJITOPUTMOB U
IporpaMM Ha4YMHaeTcs ¢ QOpMUPOBAaHUS COCTOSTHUM.

OOBeKTHI yIIPaBJIEHNs, KaK U CHCTEMA YIIPABJIEHUs, MOTYT OBITH PETN30BAHbI C
IIOMOII[bI0 PaCCMaTPUBAE€MOM TEXHOJIOTUH, YTO MO3BOJISIET MOJEJINPOBATh CUCTEMY B
1[eJIOM.

[ToBeneHue aBTOMATOB 3a/jaeTcs rpadaMu Iepexo/1oB (AuarpaMMaMy COCTOSHUN), Ha
KOTOPBIX JIJIs1 UX KOMIIAKTHOCTY BXOJIHBIE U BBIXO/IHbIE BO3/I€NCTBUA 0003HAUAIOTCA
CHMBOJIaMU, A CJIOBA UCHOJIb3YIOTCS TOJIBKO /IJ1 Ha3BAaHUN MPOHYMEPOBAaHHbBIX
coctogHUul. Pacmm@poBka cMMBOJIOB BBIIIOJIHSAETCA Ha cxeMe cBa3eil. [IpumeHneHue
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CHUMBOJIOB IT03BOJIsIET N300pakaTh CJI0KHbIE IPadbl IEPEX0/I0B BEChMa KOMITAKTHO —
TaK, YTO YeJIOBEK MOKET B OOJIBIIINHCTBE CJIyIaeB OXBATUTD KAXKIABIU U3 HUX OTHUM
B3TJISIZIOM. DTO 0becrieynBaeT KOTHUTHBHOE BOCIIPUSITHE YKa3aHHBIX IPpadoB.

'padsl 11epexo10B B HATVISAAHOMU 71 YesoBeKa (popMe OTPaKAIOT EePEXO0JIbI MEXKTY
COCTOSAHUSAMU, a TAKXKe «IIPUBA3KY» BBIXOJHBIX BO3/IEHICTBUN U APYTUX aBTOMATOB K
COCTOSTHUAM U/Wu niepexonaM. Jlis ynpoiieHusa nu3obpakeHus rpagdoB IepexoioB
JIOITyCTUMO M CII0JIb30BaHHUE COCTABHBIX COCTOSIHUU, KOTOpPble IPUMEHSIOTCS B TeX
cJIydasx, KOT/la HECKOJIBKO BEPIIUH UMEIOT OAUHAKOBO IOMeUeHHbIe UCXOAAIINE JIyTH.

3asaHne OBeJIeHs IPOrPaMM C IIOMOIIIBIO TpadoB epPexo/I0B M03BOJIsAET IPOBEPATH
KOPPEKTHOCTD UX IOCTPOEHU ], HAITPUMeEP, IOJTHOTY, HEIPOTUBOPEYUBOCTD U
OTCYTCTBUE TeHepUPYIOIIUX KOHTYPOB.

B nmporpamme, mocTpoeHHO# 110 rpadam NepexoioB, TAaKXKe, KaK U B 9TUX rpadax,
HCIIOJIb3YIOTCSA CUMBOJIbHBIE 0003HaUeHUs, a He CMBICJIOBBIE U/IeHTU(PUKATOPHI, KaK B
JAPYTUX CTHJIAX IPOTPAMMUPOBAHUA. ITO CBA3AHO C TEM, YTO TEKCT IIPOTPAMMBI B
paMKax yKa3aHHOM TE€XHOJIOTUH CTPOUTCS 0 rpady nepexofoB GopMasbHO U
130MOD(MHO, 2 U3MEHEHUSI BHOCATCSA He HEIIOCPEACTBEHHO B TEKCT IIPOTPAaMMBI, a
TOJIBKO TI0CJIE KOPPEKTHPOBKH CXeMBI CBsi3el u rpada nepexoioB. 310:keHHOe
II03BOJIsAET 00eCIIeUnTh CHHXPOHHOCTh U3MEHEHUU ITPOrPaMM U UX MPOEKTHOHN
JIOKyMeHTaIUH.

B KauecTBe OCHOBHOTO JOKYMEHTA, ONPEEJIAIOIIET0 CTPYKTYPY IPOTrpaMMBbl, KaK U IIPU
aBTOMaTHU3allUU TEXHOJIOTHYECKHUX (1 He TOJIbKO) MMPOIeccoB, B Switch-TexHosoruu
HCIIOJIb3yETCA cXeMa ceszeitl3l, OHa MOXKeT COBMeIaThes co cxeMo B3aUMO/IEHCTBYS
aBTOMATOB.

CxeMma cBsA3el onpefiesisieT UHTepdeiic aBTOMATOB U IO3BOJIAET IPUMEHATH B rpadax
MEPEXO/IOB U B PEAJIU3YIOIINX UX ITPOTpaMMax CUMBOJIbHbIE 0003HaUYeHUsA. [l
00bEKTHO-OPUEHTUPOBAHHBIX IIPOTPAMM C SIBHBIM BbIZIEJIEHUEM COCTOSTHUI
ArarpaMMbl KJIaCCOB B paMKaX PacCMaTPUBAEMOTro IOJIX0/1a U300paXKaroTCs B BUJIE
CXeM CBs3el.

CocTostHUS KOAUPYIOTCA JJIs TOTO, YTOOBI Pa3/IMnyaTh UX. ITO 0OCOOEHHO BaKHO, KOT/Ia B
Pa3HBIX COCTOAHUAX (POPMUPYIOTCA OJUHAKOBBIE 3HAUEHUSA BBIXOJIHBIX IEPEMEHHBIX.
MoryT UCIOJIb30BaThCS PA3JIUUYHbIE BUJIbI KOJUPOBAHUA COCTOSHUN, HO B KAUeCTBe
OCHOBHOTO UCIIOJIb3YeTCsI MHOTO3HAYHOE KOAVPOBAaHUE, IO3BOJIAIOIIEeEe KOAUPOBATH
COCTOSIHHSA JIF060I0 ABTOMATA C HOMOIIILIO TOJIBKO OIHOM IepeMeHHoM 4L, ITpu sToM eé
3HAYHOCTH JI0JDKHA OBITh PaBHA YHCJIy COCTOSSHUM pacCMaTpUBAaeMOTrO aBTOMATa, a
KaXKZJOMY COCTOSTHUIO IIPUCBAaUBAaETCA COOTBETCTBYIOMUUN HOMep. Koguposanue
COCTOSTHUH IT03BOJISIET OTKA3aThesA OT (j1aroB, KOTOPblEe HESABHO BBIIIOJIHSIOT TY K€
dysHKIIHIO.
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B03MOKHOCTD CJI€?KEHHS 32 COCTOSTHUSIMH aBTOMATa 10 3HAYEHHUAM OTHOU
MHOTO3HAaYHOU ITepeMEeHHOM ITO3BOJISIET BBECTH B POrPaMMUpPOBaHueE (10 aHAJIOTHUH C
TeopHeil yIrpaBJeHus) HOHATHE «HAO/II01aeMOCTh»151,

[Tpu ucnosb30BaHUM Switch-TeXHOJIOTHY TPOTPaMMBI (MX CXEMBI) JIOJI?KHBI CTPOUTHCS,
HauyMHAaA ¢ AelndpaTopa COCTOSIHIH, a He ¢ JienudpaTopa BXOAHBIX BO3/IEHCTBUH, KaK
5TO JiesTaeTcs IPU UCIIOTb30BAHUH APYTHX CTUJIEH TporpaMMupoBaHusaiel,

Cy11ecTBYIOT TP CXEMbI peaiu3aii aBTOMATOB:

e YeThIpexypoBHEBasi cxeMa IIporpamMm (JienrugpaTop COCTOSHUN — BBIXOHbBIE
BO3/eNCTBUA — Jienn(paTop BXOIHBIX BO3/IEUCTBUU — (DOPMUPOBaHUE
CJIEYIOIIUX COCTOSTHUN) peasTu3yeT aBToMaThl Mypa.

e UeTrhIpexypoBHeBas cxeMa IporpamMm (emudpaTop cOCTOSHUN — AenudpaTop
BXO/IHBIX BO3/IEHICTBUU — BBIXOJIHBIE BO3/IENCTBUSA — POPMHUPOBAHME CIIEYIONINUX
COCTOSTHUI ) peasin3yeT aBTOMAaThl MYJIH.

e [IaTuypoBHeBas cxeMa IporpamMmm (zemudpaTop COCTOSHUN — BBIXOHbBIE
BO3/IeHiCTBUA — Jemu¢paTop BXOIHBIX BO3AEUCTBUN — BBIXOHbBIE
BO3/IeHCTBUSA — (DOPMHUPOBAHUE CIIEAYIONINX COCTOSHUI) peayin3yeT CMeIIaHHbIe
aBTOMATBHI.

CxeMBbl IPOTPaMM € YKa3aHHOU CTPYKTYPOU Ha3BaHbI aBTOMATHRIMU. [Ipu Takom
MOCTPOeHUM rpad Mepexo/ioB, ABTOMATHAs cXeMa IIPOTPaMM U KOHCTPYKIIUSA A3bIKa
MIPOTPAaMMHPOBAHUSA aHAJIOTUYHAsA KOHCTPYKIUK switch si3pika C, peasmsyromas
nemudpaTop COCTOSIHUM, U30MOP(QHBI.

ABTOMAaTBI MOTYT B3aUMO/IEHCTBOBATD 10 BJIO’KEHHOCTH (OIMH aBTOMAT BJIOKEH B OTHO
WJIM HECKOJIBKO COCTOSTHUU JIPYTOrO aBTOMATa), 10 BhI3bIBAEMOCTH (O/IMH aBTOMAT
BBI3BIBAETCSI C OTIPe/IEJIEHHBIM COOBITHEM M3 BBIXOTHOTO BO3/EHCTBUA, GOPMUPYEMOTO
IIPY TIEPEXO0/Ie APYToro aBToMaTa), 1o 00MeHy cooOIIeHHuAMY (OUH aBTOMAT MOJIy4YaeT
COOOIIEeHUsI OT IPYTOTO) U 110 HOMEPaM COCTOSTHUH (OITH aBTOMAT IIPOBEPSIET, B KAKOM
COCTOSTHUY HAaXOJTUTCS JIPYTOM aBTOMAT). BJI0;KEHHOCTh MOJKET pacCMaTPUBATHCA KaK
BBI3BIBAEMOCTH C JIFOOBIM cOObITHEM. HU UrCc/I0 aBTOMATOB, BJIOXKEHHBIX B COCTOSTHUE,
HU IVIyOWMHA BJIOJKEHHOCTH HE OTPAaHUYEHBI.

B3auMojieiicTBIe aBTOMATOB OTPasKaeTcs Ha «CXeMe B3auMOJIeCTBIA aBTOMAToOB» 31,
KOTOpasi MOKET COBMEIIATHCS CO «CXeMOU cBsA3el». IIpoBepka B3auMo/ieiCTBUA
aBTOMAaTOB MOKET BBITIOJIHATHCSA IPOTOKOJIMPOBAHUEM UX PAOOTHI.

YHuBepcanbHOCTb
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Kaxk n3BecTHO KaKJ bl JITOPUTM MOKHO pPean30BaTh
Ha MaiuHe TropuHra. PaccmaTpuBaemas TeXHOJIOTUSA —
ABJIAETCA paclIupeHueM 5TOU MOJIeIN /IS ]
MPaKTU4YeCKOTO UCHO0JIb30BaHUA. B cirydyae MamuHbl KA z X

TrlOpUHTa BXO/THOE BO3/IEHCTBHE C JIEHTHI I10JIa€TCSA HA
KOHEUHBIN aBTOMAT, a Ha JIEHTY 3aIIUChIBAETCS BHIXOTHOE
BozzericTBre. CII0KHOCTh MTPOrPaMMHPOBAHUS HA
MainuHe ThIOpUHTa B OCHOBHOM OIIPEJIE/IsIeTCs TEM, UTO B
Hell 00BEKT yIIpaBJieHus (sTuelika) O4eHb MPOCT, U B HEU
aBTOMATY IIPUXOJIUTCS BBIMOJIHATH HE TOJIBKO IIPUCYIIYIO

Puc. 1. Mamnza ThropuHra,

eMy (OyHKIMIO — yIIpaBJIeHue, HO, IIPH HEOOXOMMOCTH, kak KoHeuHbII aBTOMAT C
1 obecrieynBaTh BhIYucIeHusA. Ecyii 3aMeHuTh JIEHTY BXOJIHBIMH Y BBIXO/{HBIMH
JII0OBIM O0JIEE CITOKHBIM YCTPOHCTBOM, a aBTOMAT — BO3/ICHCTBUAMHY,

CHCTEMOH B3aMMOCBA3aHHBIX aBTOMATOB, TO MOJIYYUTCA TIOJTyqaeMbIMH H

06006111eHMEe MaTUHBI ThIOPHUHTA, KOTOPOE MOKET OBIThH
HCII0JIb30BAHO JJISl HIPAKTUYECKOTO IIPOTPAMMUPOBAHUS.
Takum o6pa3oM, peajaraeMblii MOAXO0/ SABJISETCS

3alIMCbIBA€EMBIMU C 1 HA JICHTY
COOTBETCTBEHHO

Ctunun nporpaMmmumpoBaHunsa

CTHJIM TPOrPaMMUPOBAHHSA PAa3IMIAOTCA 110 6a30BbIM MOHATHAMIZ, B KauecTBe
KOTOPBIX HCIIOJIB3YIOTCS TaKU€E MOHATHUA KaK «COOBITHE», «IIOAIIPOTPaMMa»,
«yHKIUs», «KIace» («00bekT») u T. A. B Switch-TexHosIOTMY TaKUM TOHATHEM
SIBJISIETCA «COCTOSTHUE». [Ipr 3TOM COOBITHS pacCMaTPUBAIOTCSA JIMIITh KaK CPEJICTBA JJIA
U3MeHeHUs cocTogHUN. CTHIIb IPOrpaMMHUPOBaHU, OCHOBAHHBIM HAa IBHOM
BbIJIeJIEHUY COCTOSHUN U IPUMeHEeHUN aBTOMATOB JIJIs OMMCAHU IIOBeJIeHU
IIPOrpaMM, Ha3BaH «aBTOMATHOeE TPOrpaMMupoBanue»2l a cooTBeTcTByIOIMI CTHIIB
MIPOEKTUPOBAHMA IPOTPAMM — «aBTOMATHOE IPOEKTUPOBAHUE IIPOTPAMM ».
ABTOMaTHOE IPOrpaMMUPOBAHUE MOKHO pacCMaTPUBATh He TOJIBKO KaK
CaMOCTOSITEJIbHBIN CTUJIb MPOTPAMMUPOBAHUsA, HO U KaK JOMIOJIHEHUE K IPYTUM

CTHUJIAM, HAIIpUMEDP, K O6’beKTHO-OQI/I€HTI/IQOBaHHOMy.

CMeXHble TeXHONnorum

HeﬁpOHHble CeTNn N reHeTN4YeCKune ariropuTmbli

O6JactTu MpUMeHeHUs aBTOMATOB M HEUPOHHBIX ceTel 00BIYHO pa3anyHbl. OJTHAKO
CYIIECTBYIOT 3a/]a4H, B KOTOPHIX I1eJ1ecO006pa3HO X COBMeCTHOe npuMeHeruels],

V3BeCTHBI TaKKe 33/1aUl, KOTOPbIE MOTYT PEIAThCS C IOMOIIIBIO JIIOO0TO M3 YKa3aHHBIX
cpencts. B aToMm ciyyae mpuMeHeHMe aBTOMaTOB OoJiee 11e71eco00pa3Ho, TaK KaK B HUX
JIETKO BPYYHYIO BHOCUTDh U3MEHEHUS. ITO MOKET OBITh BaXKHO, HAIIPUMED, B CIIyUae,
KOT/Ia 3aKOH YIIPaBJIEHUS CTPOUTCSA B J[Ba 3TAIla, MEPBHIM U3 KOTOPBIX COCTOUT B
reHepaluy aBTOMATOB C IIOMOIIbI0 FeHETHYECKUX AJITOPUTMOB, & BTOPON — B
KOPPEKTUPOBKE AaBTOMATOB B Pe3yJIbTaTe 9KCIEPUMEHTOB.
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I'Iapanneanble BblYUCIeHUsA

B mporpammax, moCTpOEHHBIX TPAJUIIMOHHBIM ITyTEM, BbIJIeJIEHUE (DPAarMEHTOB,
KOTOpbIE MOTYT OBITh peaJTM30BaHbI MTAPAJJIEBHO, ABJISETCS BEChMA TPYAHOM 3a/jauel.
Cy1ecTByeT MIIPOKUH KJ1ace 3a/1a4, CreNUMUKAIIA KOTOPBIX OCYIIECTBIISETCS C
IIOMOIIBIO TApAJIIEBHO pabOTAIOIINX AaBTOMATOB, KOTOpPble 00MEHUBAIOTCSA
coobmenusmu. Takue aBToMaThl 3QHEKTUBHO peaTn30BbIBATh HA OCHOBE CHCTEM C
apaUTe/IbHBIMH BhIYMCTeHnAMUL,

MpoBepka, oTnagka U Bepudmnkauus aBTOMaTHbIX NporpamMm

lNMpoBepka n oTnagka

[Tporpamma, n3omop@dHas rpady mepexoz0B, MOKeT OBbITh IPOBEPEHA CBEPKOU €€
Tekcra ¢ 3TuM rpadom. Ceptudurkaiusa IporpaMMbl JIOTUYECKOTO yIIPABJIEHUS,
KOTOpas peayin30BaHa yKa3aHHBIM 00pa3oM 10 rpady mepexo0B aBTOMAaTa,
ABJIAOIIErocs aBTOMaToM Mypa, MOKeT BBIIIOJIHATHCA B /1BA STalla: IIPOBEPKA B
JMHAMMKe 10 3HaUeHUsIM MHOTO3HAYHOU BHYTpPEeHHEH IlepeMeHHOH, KOAUPYIolen
COCTOSIHHE aBTOMATa, HAJIMYMA BCeX Iepexo0B B rpade; IpOBEPKA B CTAaTUKE
COOTBETCTBUSA 3HAUEHUH BBIXOJHBIX IIEPEMEHHBIX C X 3HAUEHUAMU, YKa3aHHBIMU B
BepIIHHAX rpada nepexonosl4l. Takas mposepka Goslee KOppeKTHa, YeM TPAIUI[OHHAS
MPOBEpPKa «BXO/I-BbIX0/». OTJIa/IKa aBTOMATHBIX TPOTPAaMM BBITIOJIHAETCS B
aBTOMATHBIX TEPMUHAX, YTO PE3KO €€ YIIPOoIaeT.

Bepudukaums

[Tporpammebl, co3/1aBaemMble Ha OcHOBe Switch-TexHost0rHMH, MOTYT OBITH 3(HEKTUBHO
Bepudunuposansl MetogoM Model checking1l tak kak B Takux mporpammax
YIIPABJIAIOIIKE COCTOSTHUS SIBHO BBIJIEJIEHBI, @ KX KOJIMYECTBO 0603pUMO. ITO
MTO3BOJISIET CTPOUTH KOMITAKTHBIE Moenu Kpunke sjake 711 MporpaMM OOJIBIIION
Pa3MepHOCTH.

CTpyKTypa aBTOMAaTHBIX IIPOTPAMM, B KOTOPBIX (PYHKIIMU BXOJHBIX U BBIXOHBIX
BO3/IeCTBUI OYTHU IOJTHOCTHIO OT/IEJIEHBI OT JIOTUKU IPOTPAMM, JiejIaeT IPaKTUUHBIM
BepUUKAIUIO 3TUX PYHKIIUN HA OCHOBE (POPMAIBLHBIX JOKA3ATEIbCTB C

HCITOJIb30BaHUEM IIpe/i- U mocTycmoBuit izl |

Peanusauusa u MHCTPYMEeHTaJibHble cpeaAcTBa

Peanusauus rpacoB nepexonos

I'padsl nepexo10B peayn3yoTes GopMaIbHO U U30MOP(HO, HAIIPUMED, € IIOMOIIIBIO
KOHCTPYKIMU switch (Hampumep, si3p1ka CH) 110 COOTBETCTBYIOIIUM IIA0JIOHAM
(moaTomMy mipejIaraemMbIil TOAX0;T ObLT Ha3BaH «Switch-TexHoOTHA» ).
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B xoHCTpyKIIMu switch UCIIOIB3yI0TCS CHMBOJIBI BXOHBIX M BBIXOHBIX BO3/IEMCTBHH, a
He QYHKIIMY UX peaiu3ylollre, KOTOpble pa3MellalTcs OTAe bHO. Takas
JIEKOMIIO3UIIMSA YIIPOIlaeT MOHUMAaHUe JIOTUKU ITPOTPaMMBbl 32 CUET KOMITAKTHOTO €€
MIpe/ICTaBJIEHUS U COOTBETCTBYET IIPABUITY «OT/IeJIEHUS JIOTUKU MEPEKTIOUEHUS OT
JieTajiel TOro, 4To l'IpOI/ICXOZ[I/IT>>L131.

JIJ151 Ka2K/IOTO aBTOMATa CO3/IaeTCs YeThIpe JIOKyMEHTA: CJIOBECHOE OIIMCaHe
ajropuTMa (JIeKyIapanus o HaMepPEHUIX), cCXxeMa CBA3el, rpad mepexoaoB, n3oMopdHast
peanu3anus.

Pea)'II/I3aI_II/IH BBIIIOJIHAETCA TaK, YTO B Ka*KIA0M IIPOTPaMMHOM IHUKJI€ UJIH IIPHU KAXK/IOM
3aIlyCKE€ aBTOMAaTa B HEM BBIIIOJIHAETCA HE 6osiee OZHOT'0 IIepexoaa. TO A€J1a€T HOMED
KaXZ10Tro COCTOAHUA aBTOMAaTa JOCTYIIHBIM JIJIAA €r0 «OKPYXKEHUA» U ITI0O3BOJIAET HE
BBOAHWTDb HOBBIX IIEPEMEHHBIX JIJIA obecrieueHus BSaHMOZ[efICTBHH aBTOMaTOBLA‘l.

MHcTpymMeHTanbHbIE cpeacTBa

Bo3MoskHOCTH OBICTPOT0, 6€30IIHMO0YHOT0, AaBTOMAaTHYECKOTO ¥ U30MOPGHOTO
mmepexozia ot Habopa rpadoB IePEX0I0B K MPOrpaMMe Ha SI3bIKe BHICOKOTO YPOBHS
IT03BOJISIET 3HAYUTEILHO YIIPOCTUTD OTJIAJIKY ¥ MOJETMPOBAHIE YIIPABJIAIOIIAX
ABTOMATOB U JIeJIaeT MPOrpaMMy MOJTHOCThI0 HabJII01aeMOH U yIIPaBJIsIeMOH.

V3BecTHO 6OJIBIIIOE YKCJIO HHCTPYMEHTAIBHBIX CPEJICTB JIJIsI TeHEPAI[UH IIPOTrpaMM,
peaynmsytomux rpadsl mepexonos (en:List of state machine CAD tools). [IpuBezem
CIIMCOK HamboJIee N3BECTHBIX ITPOEKTOB:

e Visio2Switch — mHCTpyMeHTaIbHOE CpejicTBO Visio2Switch mo3BosisieT o rpady
IIepexo0/I0B, [IOCTPOEHHOMY B OIIPe/ieJIEHHON HOTAIIMHU U N300pa’keHHOMY C
MIOMOIIIBIO peflakTopa Visio, aBTOMaTUYECKH PeaIn30BaTh €ro B BUJE
n3oMop¢HOU IporpaMmsbl Ha s3biKe C.

¢ MetaAuto — naCTpyMeHTaIBbHOE cpeAcTBO MetaAuto no3Bosiser 1o rpady
IIEPEXO/IOB, IOCTPOEHHOMY B TOH 7K€ HOTAIlUH U N300paKEHHOMY € TIOMOII[bIO
TOT'O K€ PeZJaKTOpa, aBTOMAaTUYECKH pPeain30BaTh €ro B BUue N30MOpGHOM
MpOrpaMMBbl Ha JIIOOOM sI3bIKE TPOTPAaMMUPOBAHUS, JIJISI KOTOPOTO
MIpeIBAPUTEIHHO TTOCTPOEH IIabJIOH.

e UniMod — uHcTpy™MeHTasbHOE cpeacTBo UniMod npepHa3zHaueHo s
MOZJIEP>KKU aBTOMATHOT'O IIPOrPAMMUPOBAHUS U IOCTPOEHUS U peain3aluu He
TOJIBKO aBTOMATOB, HO U IIPOTPAMM B ILIEJIOM.

ATO cpecTBO Xapakrepusyercs popmysion: «UniMod = UML + Switch-rexHosorus +
Eclipse + Java + SourceForge». OHO ABJIA€TCSA OTKPBITHIM U HCIIOJIB3YET TOJIBKO JBA
tuna UML-guarpaMm: JuarpaMMbl KJ1accoB B hOpMe cxeM cBA3el (1718 OrucaHus
CTPYKTYPBI IPOTPaMMBbl) U IUATPAMMBI COCTOSTHUU (7151 OTTMCAaHUS €€ nopefenms)4lsl
. Bayimpanusa fuarpaMm cOCTOSHUM BBIMOJTHAETCA aBTOMAaTHUeCKU. YKa3aHHOe
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WHCTPYMEHTAJIFHOE CPEJICTBO MTO3BOJISET CO3/IaBaTh IIPOTPAMMBI, MOJIIEPKUBAST
koH1ennuu «crnomasemsrii UML» (en:Executable UML) u «PazpaboTka Ha 6a3e
Mozesiei» (en:Model Driven Architecture).

[Tpu KMCIIOIb30BAHUY MHCTPYMEHTATHHOTO cpezicTBa UniMod mporpamMma cocTOUT U3
YKa3aHHBIX JUarpaMM U HallMCAHHBIX BPYUYHYIO QYHKIINU, COOTBETCTBYIOIUX BXOJHBIM
U BBIXO/IHBIM BO3JleiicTBUAM. TakuM 06pa3oMm, 3TO UHCTPYMEHTAILHOE CPEJICTBO
II03BOJIsIeT COBMENIATH JeKJIapaTUBHbBIN U IPOIEAYPHBIN OAXOAbI K HAITMCAHUIO
MIpOrpaMM.

Peayimzanus Takux MMPOTPaMM MOKET OBITH BBITIOJTHEHA KAK B PEXKHUMe HHTEPITPETAINH,
TaK U B PeKMMe KOMIWIALMU. ITO CPeICTBO peasnsyeT KOHIeNnIuio « BusyanbHoe
KOHCTPYUPOBaHHMe IIporpaMm»18l,

OnucaHHBIA IMOAXOA UCIIOJIb3YETCA B UETHIPEX HAIIPABJICHUAX!

® JIOTUYECKOe yIpaBiieHHe (COOBITHS OTCYTCTBYIOT, BXOJHBIE H BHIXO/THBIE
IepeMeHHbIe IBOUIHBI);

® IpOrpaMMHPOBAHUE C ABHBIM BbIJI€JIEHUEM COCTOSIHUM;

¢ 00BEKTHO-OPUEHTHPOBAHHOE ITPOTPAMMUPOBAHUE C IBHBIM BbIJIEJIEHHEM
COCTOSTHU;

® BHIUHC/IUTEbHBIE AJITOPUTMBI (AJITOPUTMbBI IUCKPETHON MaTEMATHKH).

H3BecTHBIE IIPAaKTHYECKHE IIPUMEHCHUA!

Kpome Toro, aBToMaTHbBIN 101X0/1 3 dEKTUBEH IS peain3alii BU3yaIn3aTOPOB
aJITOPUTMOB INCKPETHON MaTeEMAaTUKU U MIPU Peain3aii HEKOTOPBIX U3 TAKUX
anropuTMOB (HampuMep, o6xoz fAepesal2ll), a Taxske Bce uare HaunHAeT
HCII0JIb30BAThCA B PAMKaX TAKOT'O HAYYHOI'O HAIIpaBJIeHNU, KaK « UICKyCCTBEHHBIN
MHTEJUIEKT» [35], ¥ IpH IPOrpaMMHUPOBAHIN MOOGMIBHBIX yerpoiicTn22],

B 2005 roay no pesysbpTaTaM KOHKypca, IPOBOAMMOTO B paMKkax PesiepasibHOU
11eJIEBOM HAYYHO-TEXHUYECKOU mporpamMmMbl «ceenoBanus U pa3paboTKuy 1Mo
MIPUOPUTETHBIM HAIIPABJIEHUAM PA3BUTHUA HAYKU U TEXHUKU» HA 2002—2006 TOAHI,
NpoeKT «TexHoJIorusA aBTOMaTHOTO IMIPOTPAMMUPOBAHUSA: IPUMEHEHHE U
WHCTPYMEHTAJIBHBIE CPEACTBA» OBLI MoAAep:kaH PeiepabHBIM aT€HTCTBOM I10 HAyKe U
WHHOBAIUAM.

[TpoekT BoIIIEJ B CIUCOK 15 HauboJIee NMepCeKTUBHBIX U COITUAIBHO 3HAYNMBbIX
IIPOEKTOB, BBIIOTHAEMbIX B PAMKAX yKa3aHHOH IporpaMMsI (rpoekt MT-13.4/00423L a
TaK’Ke CTaThbs B IPUJIOXKEHUU K ra3ere KOMMepcaHT’b@J).

YkazaHHBIE BbIIle pab0ThI B 001actu Switch-TexHosiorun HaxoaAaTes B pyciie paboT 1mo
obecrieueHNI0 BHICOKOTO KAa4eCTBA MPOTrPAMMHOTO o0ecIieueHus, IPOBOIUMBbIX B
3amnazHou EBporie mpu co3/1aHuy CUHXPOHHOTO ITPOTPAaMMUPOBAHUSA JIJIA
OTBeTCTBeHHBIX crucTeM25l i1 B NASA P CO37JaHUU TPOTPAMMHOT0 obecriedeHus JJis
GeCIIIIOTHBIX KOCMUYECKHUX anmnapaton28l,
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e KoHeuHbIH aBTOMAT
e ABTOMAaTHOE IIPOTPAMMHPOBAHUE

Jlns moaaep KKy aBTOMATHOTO IPOTPAaMMHPOBAHUsA co3/1aH caiT http://is.ifmo.ru/.
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