Jlekumnsa Ne 11. AHaToOMMA A3bIKOB BU3yaribHOro
MoAernMpoBaHUA.

Ocnosnas 3a0a4ya OAHHOU JleKyuu — coopamsv 60 eOUHO U U3NOHNCUMb BCIO
meopemuyeckyio ungopmayuio, HeobXooumMy 01 papabomxu npoodLeMHO-
OpUEHMUPOBAHHBIX BU3YANbHLIX A3bIK08 (domain-specific languages). Cuauana
Mol 0bcyacoaem 0OWUL, ceMUuoOmuyeckull nooxo0 K 0Opabomke u u3y4eHuro
ungopmayuu, nOMoM YmouHaem e20 015 GU3YANbHLIX A3bIKOG, d NOCIe IMO20
paccmampusaem npumep HeboIbUL020 BU3YATLHO2O A3bIKA.

SI3bIKHM: CHHTAKCHC, CEMAHTHKA U MparMaTuka. [Ipexe yeM roBopuTh 0 BH3yaIbHBIX
SI3BIKAX, PACCMOTPUM CTPOCHHE MPOU3BOJIBHOTO s3bIKa. OMpeneinM sI3bIK KaK MPOU3BOIHHYIO
CHUCTEMY 3HAKOB, C TIOMOINBIO KOTOPOW HEKOTOPHIA IIOJIb30BATEIb MOMKET COCTAaBIAThH
oTpesieNIieHHbIC OMUCAHUSI (TEKCTHI, MOJISH | T.J.) KAKOTO-TO (hparMeHTa PeabHOCTU — CM. PHC.
11.1. DTOoT (DparmMeHT peaTbHOCTH OyIeM Ha3bIBaTh MPEIMETHON 00JACThIO SI3BIKA.
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Co3nmanHple C TIOMONIBIO s3bIKA OMUCaHUA (3aUKCHUPOBAaHHBIE HAa KaKHUX-JIHOO
MaTepUaIbHBIX HOCUTENAX — Oymare, MarHUTO(hOHHOW JIEHTEe U T.H., JIUOO Ke TepeaaBacMbie
Cpa3dy B MOMEHT CO3/IaHusl, KaK, MPOUCXOJIUT C YEJIOBEUECKOH peublo) CiyKaT JUisl OOIIeHHUs
JIOJIeH, HAIIpUMED:

B paMKaxX KakOH-JIMOO COBMECTHOM JIEATEILHOCTH, HAIPUMED, IOPUINICCKUHN S3BIK —
MHOXXCCTBO CIICHHUAJIbHBIX TCPMHUHOB, OIIPCACIICHHAA TPAKTOBKA CJIOB 06LI‘{HOI‘O
A3bIK, CHEIHAJbHBIM CIMOCOO0 KOHCTPYHMPOBAaTh TMPEUIOKEHHS, BbICKa3bIBaHUS,
apryMEHTBI U TEKCTHI U, €CTECTBEHHO, OIPECIICHHBI KPYT COOBITHH, MOCTYIKOB U
OTHOIIIEHWH Jrofel (TO ecTh Ta camas TpeIMeTHas o0yacTh), TJAE€ BCE 3TO
MNPUMCHACTCA,

JUIS TIepeiayu U HAKOIUICHUsl 3HAHUM, HallpUMep, HayYHble TEKCThI, HAy4HBIH S3bIK —
nepea riiazaMm Cpaldy BCTAIOT MOJIKHU, YXOAAIHE 34 TOPU30HT C MHOTOYUCIICHHBIMU
(donranTaMu, CO3JaHHBIMU 3a CTOJIETHSl Pa3BUTHsI HAYKH, a TaKK€ BCEBO3MOXKHBIC
HAaYYHBIC CTATbU, BBICTYIIJICHUA YYCHBIX Ha CHUMIIO3UYMaXx U KOH(bepeHLII/ISIX, mpocTo
Oecenpl; BO BCEX ATUX CIIydasx HCIOIB3YIOTCS BecbMa crielii(uaHbie 000pOTHI peyH,
MPEJICTABISIONINE OMPECIICHHOE MHPOBO33PEHUE W MHUPOBOCHPUATHE, HAYYHBIM
TEKCTaM CBOMCTBEHHA OMpeiesieHHasi CTPYKTypa U JIOTHKA;

J1s1 3ariedaTiiCBaHUA n nepcaadun  4YCJIOBCYCCKUX  YYBCTB, HGpG)KI’IBElHHﬁ,
BIIEYATIICHUH — HampuMep, S3bIK KUBOMMCHU, MY3bIKAIbHBINA S3BIK, SA3BIK
KIIACCUYCCKUX XYTOKCCTBCHHBIX HpOI/IBBeI[eHI/Iﬁ (HOE)BI/ISI, POMaHEI, HLCCLI).



Onucanusi, CO3aHHBIE C TMOMOIIBIO HEKOTOPOTO $3bIKa, MOTYT OBITH HCIOJB30BaHBI
TaKXKe IS aBTOMAaTHIECKOH 00padOTKU pa3iIMyHBIMHU, CO3IaHHBIMHU YEJIOBEKOM, YCTPOWCTBAMHU
M MallMHaMH{, HalpuMep, TEKCThl Ha S3bIKaX MPOrpaMMHUPOBAHUS MpEAHA3HAYEHBI s
VCIIOJTHEHUSI BBIYMCIIUTENbHBIMU MalllMHAMHU.

SI3bIKM M COOTBETCTBYIOIIME MM OMHUCAHMs 0003HA4yar0 IEeNble MHUPHI UYEIOBEYECKOM
*Ku3HU. Kakaplii TOJHOUEHHBIH MHUP HMMEET CBOM s3bIK, CBOM omucaHus. CyIiecTByeT
crieluagbHas HayKa, KOTopas M3y4aeT MHUPHI YEJIOBEKa Ha OCHOBE M3YUYEHUsI COOTBETCTBYIOIINX
A3BIKOB ¥ TEKCTOB — CEMHOTHKA.

CemHoTuKa ompenesnsieT CIeAYIONMEe H3MEPEHUs IPOU3BOJIBHOTO S3bIKA: CHUHTAKCHC
(syntax), cemaHTHKa (semantic) 1 mparMatuka (pragmatic) si3pIKa.

Cunmakcuc — 3TO 3HAKU S3bIKA, a TAK)K€ NPaBWIA, O KOTOPHIM C HX ITOMOIIBIO
COCTABJISIFOTCSL TEKCTHI HA 3TOM si3bike. HampumMep, My3bIKaJIbHBIC 3BYKH U MTPAaBHJIA TIOCTPOCHHUS
MY3bIKaJIbHBIX HpOI/ISBCZIGHI/II\/JI. N npaBujia CO3gaHHA TCKCTOB IIporpamMm C IIOMOIIBIO
OTPENIEICHHOTO sI3bIKA TPOTPAMMHUPOBAHMS: JIOMMYCTUMBIC JICKCEMBI, pa30MEHUE WX Ha
I/IIIGHTI/I(bI/IKaTOPBI, KJIFOYECBBIC CJIOBA MA3bIKA U CJ'Iy>K€6HI)Ie CHUMBOJIbI, IMpaBHJIa KOMIIOHOBKHU
JICKCEM B KOPPEKTHBIC TPEIOKCHHS s3bIKa U TpaBWiia 0(QOPMIICHHS KOPPEKTHBIX MPOrpamMmm
(HamM4HMe HYXHBIX 3arojIOBKOB, CKOOOK W Tip.). CHHTaKCcHC SBIUIICTCS HaWOOJIee IPOCTO
(dopmMau3yeMoil 4acThiO0 sI3bIKa — CHHTAKCHUYECKUE TPABWJIa €CTECTBEHHBIX SI3BIKOB, MpaBHIIA
HOTHOH 3alMCH, CUHTAKCUC SI3bIKOB MPOrpaMMHpoBaHus U T.1. OfHAaKO ypoBHH (popManzanuu
MOTYT CHJIbHO OTJIMYAThCS - HAIIPUMED, BPSJ T MOKHO NPUAYMaTh CUHTAKCUC HAYYHOTO WU
IOPUIUYCCKOTO A3bIKA. B »sTom CJIyd4a€ CHHTAKCUC SBJIIACTCA IMPAKTUYCCKUM HABBIKOM, a HEC
TOYHOU crienuuKaIyeir Habopa MpaBuIL.

Cemanmuka — 3TO TO, KaK 3HAKH $3bIKA COOTHOCATCS C OOBEKTaMH IpPEeIMETHOM
001acTH, KOTOPYIO S3bIK ONMUCHIBaeT. Hanmpumep, My3bikalibHbIe (pa3bl U IPOU3BEACHUS B LIETIOM
ONMCBHIBAIOT YEJIIOBEUECKHE UyBCTBA, a KOHCTPYKUMH s3bIKa MPOrPAMMHPOBAHMUS —
OIpE/ICIICHHbIE aTOMAapHbIE JEHCTBUS BBIYMCINTENBHONM MAIIMHBl (ONMCAaHUE IEPEMEHHBIX,
IpUCBaMBaHUE WM OIPE/IEICHHBIX 3HAUYEHUN, BBI30B MPOLEAYpbl U T.A.), TO €CTh HUMEIOT
UCNOTHACMYIO CEMAHMUKY .

Hakonen, npaemamuxa — 370 TpaBWia U CHOCOOBI HCIIONH30BAHUS S3bIKA YEITOBEKOM,
KOTOpPbIC BBIPOKAIOT HAa3HAUCHHWE SI3bIKAa, TO, KAK W 3a4eM S3bIKOM IMOJb30BaThes.  Jlis
MY3bIKQIBHOTO SI3bIKA K TIparMaTHKe OTHOCUTCS BCE, YTO CBS3aHO C BOCIIPOU3BEICHUEM
MY3BIKaJIbHBIX MPOU3BEACHUN — TOJOCOM WIJIM C TIOMOIIBIO MY3BIKaJIbHBIX WHCTPYMEHTOB, IO
CIyxXy HWJIHh C TOMOUIBIO HOTHBIX 33.HHC€I>'I, a TaK¥XeE ONpCACIICHHAA Pa3BUTOCTb AYHIN
ciymateneii. s sS3bIKOB MPOTpaMMHPOBAHUS TPArMaTHKOW SIBJSIFOTCS TMPaBHJIA W TPUEMBI
MPOrpaMMHUPOBAHHUS, 4 TAKXKE BCE MHCTPYMEHTAJIBHBIE CPEACTBa (TO €CTh Cpelbl pa3paboTKH,
KOTOpble 0003HauarTcs TepMuHOM integrated development environment (IDE)), momoraromue
COCTAaBJIATH IPOTpaMMBbI U IICPCBOAUTH UX B HUCIIOJIHSIEMBIA MaIlInHON KOn.



CBsI3p CHHTaKcuCa, CEMAHTHMKH W IparMaTUK{A C SI3BIKOM, €ro MOJb30BaTelieM U
npeaMeTHOM obmacTu npeacraBieHa Ha puc 11.2.
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CHHTaKCHC, CEMAHTHKA M MPArMaTHKa BU3YAJbHBIX A3BIKOB. Teneps oOpatumcs K
A3bIKaM BH3YyaJbHOTO MOJEIUPOBAHUS.

IIpeomemnoii obnacmvio NSl HUX SBIAETCS MPOTPAaMMHOE 00eCreueHHe WM KOHTEKCT
cuctemMbl. B 1enom, 3amaya BU3YalbHBIX $I3BIKOB — YIYYIIUTh OOIIEHHE B MPOrPAMMHBIX
MPOEKTaX MEXAY BCEMU TaK WM HHA4Ye 3aJCHCTBOBAHHBIMH B AITOM IIPOLIECCE JIIOABMU:
IpPOrpaMMHUCTaMH, HMHXXEHEpaMH, 3aKa3uMKoM, OYIyIIUMHU TOJb30BATENIAIMU  CHUCTEMBI,
MEHE/KEpAaMH pa3IUYHbIX paHroB W T.1.  COOTBETCTBEHHO, BCE OTH JIIOAH SBIISIFOTCS
nonv3oeamensamu TUX A3bIKOB. Kpome Toro, B pa3psij moip3oBaTeneld HE00X0AUMO IPUYUCIUTD
TaK)K€ BBIYMCIUTEIBHBIE CPEACTBA — ISl MHOTHX BU3YaJbHBIX CHEHU(PUKAINI aBTOMAaTUYECKU
TeHEepUPYETCS UCTIOTHSAEMBIN KOJ.

Teneps MOrOBOPUM O CHHTAKCHCE, CEMAHTHKE W MparMaTHKe BU3YalIbHBIX S3BIKOB. CuH
maxcuc BU3yanabHbBIX S3bIKOB Pa30MBaETCs Ha:

" xoukpemHwli (concrete) — mpaBHiIa HW300pPaKCHUS CHMBOJIOB SI3bIKa, W3 KOTOPBIX
CTPOSTCS] BU3yaJIbHBIE MOJICIIH;

=  abcmpaxkmueii (abstract) — CTpyKTypa BHU3YalbHBIX cleUu(UKAIMA, B paMKax
KOTOPOHM THIATENBHO KJIACCH(DPHUIMPOBAHBI BCE TpapUUECKUE CUMBOIIBI, ONpPEICIICHBI
BCC WX aTpUOYTHI M CBSI3H JAPYT C JAPYIOM, IOCTPOCHA IOMOJHUTENbHAs CHUCTEMa
a0CTPaKTHBIX TIOHSATHI JJIS1 CBSI3HOTO M CTPOTOTO OMMCAHUS KOHCTPYKIUH S3bIKa;

= cayoceOnvul (serialization) — croco® XpaHEHHS BH3yallbHBIX MOJENEH; B ciaydyae C
TEKCTOBBIMH SI3BIKAMU CIYXEOHBIH W KOHKPETHBI CHHTAaKCHC COBIAQJAIOT — KakK
MUIIETCS TaK M XPAHWUTCS; B HACTOSIIEE BPEMsI, B CBSI3U C PA3BUTHEM KOMITBIOTEPHBIX
¢dop™m mpencraBieHuss MHGOPMAIIMM yPOBEHb MPEICTABICHUS YaCTO OTHCNSETCS OT
YPOBHSI XpaHEHUS — 3TO Pa3INYHbIC TUIIEPTEKCTOBBIC (popMmaThl (Hampumep, html).

Cemanmuka BU3YyalbHBIX SI3BIKOB OIPENENSACTCS MABOSIKO: C OJHOH CTOPOHBI, 3TO
abctpakuun paspabotkun u  ¢yHkiuoHuposanus I10, Hanmpumep, ciiyyad HCIOJIB30BAHHUSA,
COCTOSIHHSL O00BEKTOB, cooOmeHus. C apyrod CTOPOHBI, JUII MHOTHX TaKHX KOHCTPYKILHH
CYLIECTBYIOT TPOEKIMH B HUCHOJHAEMBbIH MPOrPaMMHBI KOJ, TOJ €TCh OHH HMEIOT
UCTIONTHSIEMYIO CEMaHTHKY .

IIpacmamuka BU3yallbHBIX S3BIKOB — 3TO CPEACTBA WX HCIIOJI30BAHMS: METOJIbI aHAIHN3a
u npoekTtupoBanus [10, ocHOBaHHbBIE HAa BH3YaJbHOM MOJCIMPOBAHHM, PA3IUYHBIE CIOCOOBI
Bu3yanuzanuu [10 wu np. Kpome Toro, B mparmMaTuKy NOnajgar0T TaKKe MHCTPYMEHTAJIbHBIE
cpeacTBa, MOMOraromue UCIoOJIb30BaATh BU3YaJIbHBIC A3BIKH B IIPOMBIIIJICHHBIX ITPOCKTAX.



OTMeTHM, YTO MBI 3[IeCh MPEJACTABMIA CEMHOTHUYSCKHUN MOIX0 K BH3YAILHOM MOJICIIMPOBAHUIO, TO €CTh
MMOCTABWJIA B IICHTP SI3BIK, OCTAJbHOE K€ (METOJBI U IPOrpaMMHBIC CPEICTBA) CAETAN €ro aTpuOyTaMu. DTOT
MOJXO0J YAOOEH C METOAMYECKONW TOoukM 3peHust. OJHAKO HA MPAaKTHKE OH MEHee yM00CH MO CIIeAyIOUHM
MPUYHAHAM:

" pa3paboTYMKH MOJB3YIOTCS, CKOpee, HE S3bIKAMH, a CPEJCTBAMHU BH3YaJIbHOTO MOJCIMPOBAHUS,
BKJIFOUAIOIMMH, KPOME SI3bIKOB €llI€ TaK)Ke COOTBETCTBYIOIME METOJbl M IIPOrPAaMMHbIE CPE/ICTBA; B
4acTHOCTH, B paMmkax DSM-moaxoma tpeOyrorcs mmeHHO mneneBbie DSM-cpenctBa, a HE HPOCTO
HOBBIE SI3BIKM; JIPyroe Jeno, 4ro, Kak, Hampumep, B Microsoft DSL Tools, DSM-cpencrsa
aBTOMATHYCCKU TEHEPUPYIOTCS MO OMUCAHMIO SI3bIKA, OJIHAKO TaK OBIBACT JAAJICKO HE BCET/Ia;

"  BH3YQJIbHOC MOJCIMPOBAHHE YACTO OKA3bIBACTCS COCTABHOW YacThiO 0ojiee OOIIEero MeToja WU
WHCTPYMEHTAa — HampuMep, aHaim3a U npoektupoBaHus [0 — u B 3TOM W MOAOOHBIX CITydasx He
(Gurypupyer Kak OTAeIbHAs MPAKTHUKA; CYNICCTBEHHO Ba)KHEE OKA3bIBACTCSI BHICTPOUTH CaM IPOIECC
MOJICIIUPOBAHMsI, OOIICHUE C 3aKa3UYUKOM U TIp., & BH3YaJIbHBIC MOJICIH JIUIIE TIOMOTAIOT B 3TOM.

IIpumep BH3yaJbHOIO A3bIKa. MBI yke U3ydanu BU3yallbHbIC sI3bIKH, HanpuMep, UML,
BPMN. OnHako 3TH S3bIKM CIHUIIKOM OOJIBLIME U CIIOXKHBIE, YTOObI Ha UX MpPUMEpPE YUUbCS
co3laBaTb COOCTBEHHbIE BH3yallbHble S3bIKM. [lo3TOMy MBI paccMOTpUM  HEOOBLIOH,
UTPYIICYHBIA BHU3YAJIbHBIM SI3bIK, KOTOPBIM IO3BOJSET ONMCATh MHOXECTBO KIJIACCOB C
aTpuOyTaMu W MeTOoJaMH, HAaOOp COOOIIEHHA, KOTOPHIM MOTYT OOMEHHMBATHCS HK3EMIUISAPHI
KJIACCOB, a TaK)K€ JUarpaMMbl COCTOSHUN U IEPEXOJO0B, ONHCHIBAIOUIME IOBEIECHUE KaXA0I0
kinacca. Ha puc. 11.3 — 11.4 npencraBnena HeOobIass MOJIEb, CO3JJaHHAsI C TIOMOIIBIO 3TOTO
A3BIKA.

/ Request Client {0,1) Server(0,1) Monitor (1,1)
Respond
Infol
|:E22 Init(} Init () CreateClient()
Accept RejectHandla() AcceptHandlar() CreateSerer)
Reject AcceptHadle() TerminateHandler () TerminateClient()
Terminate TerminateSerer()
Puc. 11.3.
Client

Stant

Terminate
St ) TerminatcHandlel )

Faquiest

Respond Wait

F
W[

Idie

Infol/Accept:
.'I'.i.'l\.'l.'"'ll:l‘l.ll'li!IL'l: ]

Info2/ Reject

Puc. 11.4.

Mpbl BUIUM CHHCOK CHUTHANOB, a Takxke Tpu kimacca — Client, Server m Monitor.
DK3eMIUBIPhI 3TUX KJIaCCOB MOTYT B3aMMOJCHCTBOBATH JPYT C APYTOM 4epe3 MOCBUIKY/TpHUeM
CUTHAJIOB M3 CIIUCKa, CXEMBI UX TMOBEJICHUS OIpEAeNseTCs] B KlaccaX, ¢ MOMOIIbI0 KOHEYHBIX
aBTOMATOB.



B menmom, moBeieHWE CHCTEMBI, MPEACTABICHHOW B 3TOM MPHUMEPE, BBHITJISIAT Tak.
Monwutop (3x3eMIUIsIp kiaacca Monitor) co3maeTcst aBTOMaTHUECKH, TIPU 3aIyCKe BCEi CHCTEMBI,
0 4YeM CBHUAETEILCTBYET MEPBBIM MapaMmeTp, paBHBIM |, mocie mMeHHn kiacca. B 3Toi Hamien
CHUCTEME MOXKET CYIIECTBOBATh TOJIBKO OJHWH TakoW OOBEKT, Ha YTO YyKa3bIBaeT 3HAUYCHUE
BTOPOTO TIapaMeTpa IOocCJie MMEHHU Kjacca, paBHoe 1. MOHHTOp cO3laeT 3K3eMIUIp Kiacca
Server (mamee — cepBep) M sk3emiunsip kinacca Client (mamee — kiueHT). B sToif Harmeit
HEOOJIBIIION UTPYIICYHONW CHCTEME MOJKET CYIIECTBOBATH HE 00Jiee OJTHOTO KIIMEHTA U CEepPBEPA,
Ha 4YTO YKa3blBaIOT COOTBETCTBYIOIIME TMapaMeTphbl IOcClie HWMEH JTHX KiaccoB. [lanee
pPaccMOTPHUM MOBEJICHUE cepBEpa, MpeICTaBICHHOE Ha puc. 11.4.

[Tocne cBoero co3manuss MOHHUTOPOB CEPBEP OKA3bIBACTCS B COCTOSHUHU Start, BHI3BIBACT
cBoto mporenypy Init(), KoTopas BBIIONHSIET BCE CIIyKEOHBbIC ACHCTBUSA MO HHHUIHATH3AIUN
cepsepa. [lanee on nepexoaut B coctosinue Idle, B KOTopoMm TOTOB 0OCTY HUTh 3alpOC KIHEHTA.
[Ipn momydyennn Takoro 3ampoca (curHayi Request), cepBep omoBemnaeT KIMEHTa C MOMOIIBIO
curnana Respond o ToM, 4T0 3ampoc 10 HEro JaoIien u TpedyeTcs TONOTHUTeNbHas HHPOopMaIus
o ximenrte. Kinuent noceunaet nu6o curtan Infol nubo curnan Info2. B 3aBucumocTu OT 3TOTO
CepBep WM MPUHUMAET 3arpoc Ha 00paboTKy, WU HEeT. B mepBoM ciyyae OH MOChUTAET KIUEHTY
curHan Accept B BBI3BIBAaCT CBOIO MPOIeIypy-00padotunk 3ampoca AcceptHandle(), Bo BTopom
Clly4ae OH IMOChIJIaeT KINeHTy curHai Reject. B 0b6oux ciydas cepBep nepexouT B COCTOSHUE
Idle m roroB 00pabaThiBaTh CIEAYIOMHE 3alpOChl. B 3TOM ke COCTOSHUU CEpBEP MOXKET
oOpaboTtath curHan MoHUTOpa Terminate, o3HaYalIMUKA HEOOXOIUMOCTh MPEKPAIICHUS
(YHKIMOHUPOBAHUS M KOPPEKTHOTO 3aBepuieHus paboTsl (mporeaypa TerminateHandle). [Tocne
3TOrO0 cepBep mepexoauT B cocrosiHue End u okoHwarensHO 3aBepiiaetcs. HerpyaHo
MPOIODKHT ATOT PUMEP, TOTIHCAB KOHSYHBIC aBTOMATHI JIJISI KJIMCHTA U MOHUTOPA.

HaBepHoe, po 3TOT S3bIK MOHATHO BCE WM MOYTH BCE MPSIMO U3 MPUBEICHHOTO BBIIIE
npumepa. OHAKO, TaK MPOUCXOAUT TOTOMY, YTO 3TOT SA3BIK OYCHBb MPOCT. Eciim MBI moGaBUM
CBS3M MEXIy KjaccaMmi, MapaMmeTphbl CUTHAJIOB, BETBICHHS B MEpPeXoAax U T.JA., TO SI3bIK Obl
CYIIECTBEHHO YCJIOXKHWICS M BO3HUKIA OBl peanbHas MOTPEOHOCTh B TOM, YTOOBI CO3/IaTh €ro
TOYHOE ONHCAHUE — OMpPENEIUTh CUHTAKCUC, CEMAHTHKY M YTO HE Majo Ba)XKHO — IParMaTHKYy,
KOoTOpas o0ecriednsia Obl MPaAKTUIECKOE UCIIOL30BaHUE S3bIKA.

Onumem Ham s3bIK popmanbHOo. Haunem ¢ cuHTakcuca, TO4Hee, ¢ aOCTPaKTHOIO
CUHTAKCHCA.

AbcTpakTHbIii cMHTaKcuc. CyIecTBYeT /IBa MHUPOKO PacIpOCTPaHEHHBIX CIocoda s
onucaHus aOCTPaKHOrO CHHTaKchca — rpammaruka B ¢opme bakyca-Hayspa u meramonenu.
[lepBbiii croco0 mpumien W3 MPAKTUKU OMUCAHUS CHHTAKCHCA S3bIKOB IPOTPAMMHUPOBAHHS
(Temepp W yXe JABHO TIOYTH BCE S3BIKM TporpammupoBanusi — Java, C3, C++ u mp. —
OTMCBIBAIOTCS TAKUM CIIOCOOOM), C MOMOIIIBIO BTOPOTO CIIOCO0A OMHMCHIBACTCS CUHTAKCHC SI3bIKA
UML, a Takke HEKOTOPBIX APYTHUX A3BIKOB MOJICTIUPOBAHMUSI.

PaccmoTpuMm cHadana mepBblii cnoco0. He BaaBasch B MOAPOOHOCTH TeOpuUU
dbopManbHBIX TpaMMaTHK, He OyAeM 37ech JaBaTh TOUHbIe omnpeneieHus. [IpeacraBum unib
00BSICHEHUS, TOCTATOYHbIE JUISI TOTO, YTOOBI MOHUMATh CHENU(UKALIUH SI3bIKOB, BHITOJHEHHBIC C
noMmouibio rpammaTik B popme bakyca-Hayapa, a Taxke cocTaBisATh Takue CeHUPUKAIIH.

Takue TpaMMaTHKU ONPEACTSAIOT CTPYKTYpPY (OpPMaibHBIX TEKCTOB (TPOrpamM,
BU3YaJbHBIX MOJENEH U T.H.). DTa CTPYKTypa JOJKHA OBITH CTPOTO ONPEAENIEHHOW IJi TOro,
YTOOBI TIO3BOJIUTH AalbHEHITYI0 (GopMaibHYyI0 00pabOTKYy TEKCTOB, B YaCTHOCTH, T€HEPAIHIO
HCIONHAEMOI0 Koda. To ecTh 1000 TEKCT, CO3MaHHBIA C ITOMOILNBIO DTOrO S3bIKa, JOKEH
UMETh CTPYKTypy, OIpenensemMyo rpammatukod. CTpykTypa TeKcTa ONpeiensercs
uepapxuyecku. B ciydae c s3bIKOM M3 HAIIero mpumepa, Jirodas crnenudukamnus (B Hamem
CJlydae MbI Ha3bIBAEM €€ MOJIEIbIO) TOJDKHA COCTOSATh M3 CIIMCKA CUTHAJIOB U HA0opa KJIacCOB:

<model> :: = <signal list> <class>+<model name>



Crincok curHanmoB o0o3HavaeTcst Kak <signal list > 1 q0KeH OBITH CTPOTO OJHMH BO BCeH
MOJIEIH, a KJIaCCOB MOXET ObITh CKOJIBKO YTOJHO, HO 0053aTeIbHO OJKEH OBITh XOTh OJMH,
YTO U300paxkacTcs 3HAYKOM + PSIIOM C 3JICMEHTOM TpaMMAaTHKHU <class>.

Jlanee paccMOTpUM, KaK yCTPOEH CHUCOK cUTHamoB. OH COCTOMT U3 CIHCKa CTPOK,
0003HAYAOIINX CHTHAJIBI, KOTOPHIE MOTYT OBITH TMOCIAHBI W TIOJTYYEHBI OOBEKTAMHU KJIACCOB
NaHHON MOJIEIIN:

<signal list> :: = <signal>+
<signal> :: = <gignal name>

B cimyuae ¢ <signal name> u <model name> MbI j00paiuch 1O KOHIA B IpoOIEcce
HUCXOJIAIIEN AeTalu3aliu 3JIEMEHTOB S3bIKa, TO €CTh ATH JIEMEHTHI SABISIIOTCA MepMuHaiamu u
B paMKax HaIein IrpaMMaTHKU HE MMCET COCTAaBHBIX gacte. Te ke 3IeMEHTHI Ir'paMMaTHKH,
KOTOpbIE  IOJBEPraloTCsl  JalbHEHIIEeH JAEKOMIO3MLUHU, HA3bIBAIOTCS  HEemepMUHAaLIamu.
CkazaHHoe€ BBIIIE TPOJEMOHCTPUPOBAHO Ha puc. 11.5.

@ <model>

<signal list> @ o @ <model name>
<class>+

v

@ <signal>+

v
@ <signal name>

Puc. 11.5.

B Hameii rpammaTthke BCE TEPMHUHANbBI, SBISIONIMECS IMPOW3BOJBHBIMU CTPOKAMHU-
UMEHaMH (WX TIPUHATO Ha3bIBaTh udeHmugukamopamu), 00O3HAYAIOTCS KaK OOBIYHBIC
HETEPMUHAIBI, HO C I00aBIIEHUEM IO JUCPKUBAHUS UMEHHU.

Jlanee paccMOTPUM KOHCTPYKIHIO <class>:
<class> :: = <class name> <parametrs> <method>* [<statechart>] <attribute>*

MpbI BUIMM, YTO KJIacC COCTOMT U3 MMeHH (<class name>), mapameTpoB (<parametrs>)
Habopa meTonoB (<method>) m aTtpubyrtoB (<attribute>), a Takke aUarpamMMmbl COCTOSHHHA W
nepexonoB (<statechart>). Cpa3y 3a HerepmuHanamu <method> u <attribute> cienyer cuMBOI
* KOTOpBIM yKa3bplBa€T Ha TO, YTO KaK METOJIOB, TaK M aTpuOyTOB B KJIAcC€ MOXET OBbITh
IPOM3BOJILHOE KOJIMYECTBO, B TOM 4YHCIE W He ObIThb BoBce. IlocienHssi oropopka oTiIMYaeT
cumBosl * or +. Herepmuuan <statechart> B3ST B KBajpaTHble CKOOKH, YTO O3HAYaE€T, YTO Y
KJlacca MOXeT He OBbITh AUarpaMMbl COCTOSIHUIM U IEpeXo/10B.

VY kitacca MOXET €CTh JIBa IapaMeTpa, CAEAYIOIUX B KPYIJIBIX CKOOKAxX 3a €ro MMEHEM.
[lepBblif mapameTp yka3bplBaeT Ha TO, CKOJBKO 3K3EMIUIIPOB Kilacca CO3JaeTcs NMpH 3aIycKe
CUCTEMBI, BTOPOM — CKOJIBKO 3K3EMIUISIPOB Kjlacca OJHOBPEMEHHO MOXKET CYILECTBOBAaTh B
cucTeMme:

<parametrs>::= (<init>, <num>)



OTtmeTnM, YTO Kpyrible CKOOKH M 3amsTas SBISIOTCS HOBBIM BHJIOM TE€PMHUHAIBHBIX
9JICMEHTOB, B OTJIMYHE OT YIJIOBBIX M KBAJPATHBIX CKOOOK, KOTOPBHIC SBJISIOTCS CHHTAKCHCOM
camoii rpammaTtuki. Kpyrible cKOOKM M Jpyrue MOJOOHBIE AJIIEMEHTHl  MOSIBISIFOTCS B CBSI3U
TEM, 9TO TpapUIeCKHe CUMBOJIBI B HAIIIEM SI3BIKE MOTYT OBITh «HATPYKEHBD» TEKCTOM, KOTOPBIN
uMmeeT 0oJiee CIOXKHYIO CTPYKTYPY, UEM IPOCTO UMSL.

Koneunsrii aBTomar BkIIOYaeT B ce0d  HMMS Kjacca, K KOTOPOMY OH OTHOCHTCS
(<class_ref>), a Tax:xe HabOp cocTosHUM (<state>+):

<statechart> ::= <class_ref><state>+

ITpoxommenTHpyeM sneMeHT <class ref>. B Hameil rpamMmmaTuke OH Takke SBISAETCA
TEPMHHAJIOM, HO OTJIMYAIOIIMMCSI OT MJIEHTU(PUKATOPOB TEM, YTO BMECTO HErO MOJCTABIISAETCS
HE IIPOM3BOJIbHAS TPOKA CUMBOJIOB, HO OJIHA U3 T€X, KOTOpas UMEHYET OJUH U3 KJIaCCOB JaHHOU
Mozenu. Beap auarpaMma COCTOSIHUM M NEpeXoi0B HM300pakaeTcsi OTAEIbHO OT Kiacca, K
KOTOPOMY OHA OTHOCHTCS. VIX CBSI3b IPOMCXOIMT Yepe3 CChUIKY ', 0003HaUYAEMyI0 KOHCTPYKIHEIT
<class_ref>. Bynem Ha3pIBaTh Takue TEPMHUHAIBI CCHUIKAMH, OTIMYAs X OT JPYTHX JIEMEHTOB
rpaMMaTHKH TeM, YTO UX UMEHA OKaH4YMBaroTCs Ha ref.

CocTosiHHE YCTPOCHO TaK:
<state> ::= <state name> <transition>*

BI/II[HO, YTO COCTOSAHUC COLCPKUT B cebe UM, a TaKKC BCC UCXOAANHNEC ICPCXOIbI,
KOTOPLIC MIEPEBOAAT 00BEKThI JaHHOT'O KJ1IacCa U3 3TOI'O COCTAOHUA B APYTUC.

ITepexon, B CBOO O04epeb, yCTPOEH TAK:
<transition> :: = [<input>]/<action> {; <action>}* <target state ref>

OH MHUIIHPYETCS OMPEICTICHHBIM CUTHAJIOM, KOTOPBIM MPUHUMAETCSI M 00padaThIBaeTCs
JAHHBIM OOBEKTOM B 3TOM COCTOSSHMH (KOHCTPYKITHS <input>), COACPKUT B ceOe psij NeHCTBUIA
(<action>) W 3aBeplIaeTCS HOBBIM COCTOSIHUEM, B KOTOpOE€ OOBEKT MepexoauT, o0paboTaB
JMAHHBIA BXOJMHOM CHUTHaN (KOHCTpyKIHMs <target state>). B koHCTpyKmum <transition>
COJIepIKaTCs JIBa TEPMHHANIA HOBOTO TUIIA, KOTOPHIE HaM €IIe He BCTPEYAIUCh. DTO 3HAYOK ‘/’,
KOTOPBIH OTACISICT BXOJHOW CHTHall OT JEHCTBMM 1O ero oOpaboTke W cuMBOI °;
pa3aeNsIomuid AeUCTBUS B TIEPEX0Jie B TOM Clydyae, eclu UX OoJjiee OAHOTO. DTH TEPMHUHAIIBI
OTHOCSITCSI K TOMY € THILy, 4TO M KpYyIJible cCKkoOOKH. OTMETUM, 4TO (UTrypHbIE CKOOKH, TaKkkKe
KaK U KBaJpaTHBIC, SIBISIFOTCS YacThio rpaMMaTuku. OHHU PYNIIUPYIOT apryMEHT IS OTiepBainu
*: BeIb €clM y Hac MOSBISETCS Ccleaylollee JEHCTBUE, TO OHO JOJKHO OBITh OTAENIEHO
CHUMBOJIOM ‘;’ OT MPEABIAYLIETO JCWUCTBUSA, B TO BpeMs KakK TOCIEIHEE ICHCTBHE HE TOJIKHO
UMETH Moce ce0s 3TOT paz/IeUTeNb.

JleiicTBre B Tiepexojie MOXET OBITh JIMOO MOCBHUIKOW CHUTHANIA JAPYTrOMy OOBEKTY, JIHOO

BBI30BOM METO/1a JaHHOT'O O0OBEKTA!
<action> :: = <metod invocation>| <send>
3HavYoK | Hamed TpaMMaTHKXH OOO3HaudaeT 3Ty albTepHATHBY. Hmke mpencraBiieHbI

OMMUCAHUS OCTAJIBHBIX 3JICMCHTOB, KOTOPBIC HC OOJIKHBI BBI3bIBATH 3aTPyJAHCHUC B IOHUMAHHU,
" IMTO3TOMY OHH OCTaBJIAKOTCA oe3 KOMMCHTApPUCB:

' Tlonb3ysich TepMUHONOTHEI A3b1Ka C++ MOKHO CKa3aTh, UTO 3TO CCHUIKA IO HMEHH.



<method> :: = < method name>()
<attribute> ::= <attribute_name> <attribute type>
<attribute type> :: = <attribute_type name>

<target state> :: = <state ref>

<send>::= <signal ref>

<input>::= <signal ref>

< method_invocation > :: = <method ref>()

HCJ’II/IKOM rpaMMaTHKa HAICro sA3bIKa BBITJIAAWUT TaK:

<model> :: = <model name><signal list> <class>+

<class> :: = <class name> <method>* [<statechart >] <attribute>*
<parametrs>::= (<init>, <num>)

< statechart > ::= <class_ref><state>+

<state> ::= <state name> <transition>*

<transition> :: = [<input>]/<action> (; <action>)* <target state ref>
<action> :: = <method invocation>| <send>

<method> :: = < method name>()

<attribute> ::= <attribute_name> <attribute type>

<attribute type> :: = <attribute_type name>

<target state>:: = <state ref>

<send>::= <signal ref>

<input>::= <signal ref>

< method_invocation > :: = <method_ref>()




Ha puc. 11.6 npeacrasieHa MmeTaMo/1€J1b, OMUCHIBAIOIIAS ATOT K€ S3BIK.

model 0.* statechart
name
1 * /4 1..* 1 * T
= class -
signal_list name state
init class_ref| [name <
num
1 /J 0.* ,—’ ._‘ 0.* target_state_ref
signal attribute method .
name name name 0.
type transition
0..1 0.*
signal_ref input action
I |
signal_ref send handle_invocation
method_ref
Puc. 11.6

Bce HeTepMUHAIBI TPaMMATHKH MPEBPATHIINCH B KIIACCHI, OTHOIICHUE BKIIOYEHUS OJTHUX
HETEPMHUHAJIOB B JPYTHE IOKAa3aHO 4Yepe3 OTHOIICHHE arperupoBaHusi, omepatopbl *, +, [ ]
BBIPAXXEHBI Y€pe3 MHOKECTBEHHOCTh arperupoBanus — 0.., 1.., 0..1 coorBercTBeHHO. CCBHIIKU
BBIPDAKCHBI HANPABICHHBIMH AaCCOIHMALMSAMU, a HICHTU(PHUKATOPHl — aTpHOyTaMH KIAcCOB C
uMeHeM name. Hakonem, omepartop anbTepHATHBBHI ‘|° BBIpaXEH aOCTPAKTHBIM KJIACCOM,
KOTOPBIH HMEET HECKOJIBKO aTbTePHATUBHBIX HACIICTHUKOB.

Tenepp MOroBOpUM O TOM, YTO HE BOIIUIO HU B TPAMMATHKY, HU B METaMO/JIEIb, XOTS 110
CMBICITY OTHOCHTCSI HIMEHHO K a0CTPaKTHOMY CHHTAKCHUCY:

1. Metozpl, BbI3bIBa€BacMble W3 IEPEXOJ0B aBTOMAaTa, JOJDKHBI 00s3aTelIbHO OBITh
METOAAMH ITOTO KJIacca.

2. He mMoxer ObITh HMyCTBHIX KJIAcCOB, HE MMEIOLIMX HU METOJOB, HU aTpuOyTOB, HU
KOHEYHOI'0 aBTOMATA.

3. IlapameTpsl Kkinacca SBISIOTCS ILEABIMH HEOTPHULATEIBHBIMU YHCIAMH, IMPHYEM
MIEPBEII MTapaMeTp MEHbIIE THO0 paBEH BTOPOMY .

[TombiTKa BBIpa3uTh 3Ty HH(POPMAIMIO CYIIECTBEHHO YCIOXHWIA Obl (hopMalibHOE
ornucanue abCTpakTHOro cuHTakcuca. Ho 3Ta mH(bOpMaIus Hy»KHa, TOITOMY OHA TMPHCYTCTBYET
B BUJE JONOJHHUTENBHBIX OTPaHUYEHUH. OTH OTpaHUYEHHUS MOXKHO BBIPa3UTh C MOMOIIBIO
neknapatuBHOro sizbika OCL, KOTpBIit siBigeTCs YyacThio ctanaaprta UML.



KOHKpETHBIﬁ CHHTAaKCHC. TenepL MMPUCTYIIUM K OIMCAHUIO KOHKPCTHOI'O CHUHTAKCHUCA.

Hawm nyxHO:

"  OMpeNeNuTh BHEIIHHUM BUJI BCEX IPaQUUECKUX CUMBOJIOB;

"  33]1aTh MPaBHUJIA PACIIOJIOKEHHUS TEKCTAa OTHOCHTEIBHO Ipa)MIeCKUX CHMBOJIOB;

" 33/aTh MOBEACHHME JTUX TpaUUECKUX CUMBOJIOB: KaK JIOMAIOTCS JIMHHUU, KaK OHU
HEIUIFOTCS K y371aM, KaK PacTITUBAIOTCS TpaUuecKue y3Ibl, a TaKKEe MOBEICHUE
TEKCTa BHYTPHU HHX;

"  337aTh «IUArPaMHOCTB» CHENU(UKAIUN: CKOJbKO BHUIOB JAMArpaMM MOXKET OBITb,
KakMe DJJIEMEHThl MOJEIM MOTYT BIJIAJETh JAMAarpaMMaMHy, IOAACPKUBACTCS JIU
MHOTOCTPAaHUYHOCTh JHarpaMM W Kak MpU 3TOM UM KaKH€ 3JJIEMEHTBl MOTYT
«3arpy>KaTbCsD» Ha pa3Hble IMarpaMmbl.

B namewm s3bike CYHICCTBYIOT CICAYIOIIUC rpa(bnqecm/le CHMBOJIBI:

<signal list symbol>:: =

<class_symbol > :: =

<statechart symbol > :: =

<state symbol> :: = @

<transition_symbol> :: = SN

MOXXHO YCIIOXXHUT TPaMMAaTHKy aOCTPaKTHOTO CHHTAKCHCa W BKJIIOYHTH B HEE ONHMCAHUE TPadHUSCKUX
TepMuHaNoB. [IpuMep Takoil rpaMMaTHKH npencraeieH B [2]. Tam oOpryHas rpammaruka B ¢opme bakyca-
Hayspa nonosHeHa clieIyomuMi KOHCTPYKIUSMU:

contains — JIeBbIi TpapUUSCKHiI CHMBOJI COAEPIKUT MTPABbIil rpa)UUIeCKUil CHMBOIT,

is associated with npaBbIif TpadguuecKiii CHUMBOI JOJDKEH OBITH OJIMKE K JIEBOMY, YeM JIF000i
}IpyFOﬁ CHUMBOJI Ha AuarpamMme; UCTIOJIb3YCTCA MJI MPUBA3KU Haunuceﬁ K JIMHUAM, K I'paHUullaM
MPSIMOYTOJIBPHUKOB, & TaKXKe U1 CBSI3U ONHOW rpaduyeckoit urypel ¢ npyroii (ta, mpyras
JIOJDKHA OBITH COSIMHEHA C JIMHUCH, OJJUH KOHEIl KOTOPOil CBOOOICH);

is followed by — 3a nepBoii ¢urypoii (JIeBbIii apryMeHT) cieayeT Bropas (IpaBblii apryMeHT),
CBsI3aHbl OHM HAIIPABJICHHOM JIMHUEH;

is connected to — mepBEIit (JIEBBIH) apryMEHT COCIOMHSACTCS C IPaBBIM, IPUYEM OIUH U3 HHX -
JIMHUS;

set — MOCT(GUKCHBIN omepaTop 0003HAYAIONIUN YTO, rpa@UuecKrue CUMBOJIBI, SIBJISIIOIINECS €Tro
APryMEHTaMH, MOT'YT pacnojJaraTtbCd Ha JuarpaMMme B IPOU3BOJILHOM IMOPSAIKE.
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Tak, onpeeneHne JuarpaMMBbl KIIACCOB MOXET BBITIISIICTH CIICAYFOIINM 00pa3oM:
<class_diagram> ::= {<signal list> <class>+} set

DTO 03HAYaeT, YTO Ha AWarpaMMe JIOJDKCH OBITh CTPOTrO OJWH CIUCOK CHTHAJIOB W IPOWU3BOJIEHOE
KOJIMYECTBO (B TOM YHCIICH M HYJICBOE) KIIACCOB.

OmnpeneneHne Kiacca BHTIAACTO OB TaK:

<class> ::= <class_symbol> contains { <class_name><parametrs> <attribute_area><method area>}
[<statechart>] * }

Crenyrolasi mocjaeJoBaTelbHOCTh YTBEPKICHNI IpaMMaTHKH ONPEIENsieT COCTOsTHHE.
<state> ::= <state_symbol> contains <state name> is associated with <input area>

Ota CTpOKa O3Ha4aceT, 4YTO CHUMBOJ COCTOSAHHA C HAAIUCBbIO BHYTPU (O603Ha‘la€T UM COCTOHHI/IH)
OTHOCHUTCJIBHO rpa(i)quecxoro arperara <input area>.HaxoqUTCs OJMIKe BCEX K NocjieJHEMY .

<input area>::= {[<input>]/<action> {; <action>}*}} is associated with <transition area>

Ota cTpoka omnpenenseT rpaduueckuii arperat <input area> Kak TEKCTOBAas HaJIKCh, «IIPUJICIUICHHAS» K
rpadudeckoMy arperary <transition area>.

<transition area>::= <transition_symbol> is connected to <next state arca>

Dta cTpoKa onpenesier rpaguyuecKuii arperaTt <transition area™> Kak JIMHHIO, KOHEIl KOTOPOH MPHCOSTUHECH
K rpaduyeckoMy arperaty <next state area>.

<next_state area> ::= <state symbol> contains <state name>

Tyt ompemensercs rpadudeckuii arperar <next state area>Kak CHMBOJ COCTOSHHS C TEKCTOBBIM
MMEHEM BHYTpH.

MBI HE CTaiIM MOJIB30BATHCS ITHM CIIOCOOOM ONPEAETHTh KOHKPETHBIM CHHTAKCHUC S3BIKA, TOCKONBKY, BO-
NIEPBBIX, OH CHJIBHO YCJIOXKHSET IPaMMAaTUKY, BO-BTOPbIX, HUUErO HE T'OBOPUT O TOM, KaK UMEHHO PACIIOJIararoTCs
HAJIMUCH Ha JIMHUSX, TEKCT B (PUrypax, OMyCKaeTcs Takxke pa30ueHue Ha cTpaHuibl (B [2] yka3blBaeTcs, 4TO
pasouHeHue Ha TcpaHullpl He Bouio B SDL/GR) u T.1.

OnpenenumM MOJIOKEHUE TEKCTa OTHOCUTENBHO TpaMyecKUX CHMBOJIOB HAILIETO S3bIKA
HepopmanbHo. Kak BumHo u3 puc. 11.3, knacc pasnmeneH Ha Tpu cekimu. Ero umsi Bmecre ¢
napamMeTpaMH pacroyiaraeTcs 1o MEeHTPY NepBoi, KupHbIM mpudtom (Arial 12). B cnenyromeit
CEKIIMH, C BBIPABHUBAHUEM CJIEBA, PACIIONATAIOTCS B CTOJIOMK aTpuOyTHI, @ B CICIYIOIIEH CEKIINU
— TaK)Ke METOMbI (M METOABI U aTpulyThl n300pakaroTcs mpudrom Arial 10).  Kmacc moxer
oTtoOpaxkaTbcst 0€3 CeKIMH aTpuOyTOB W/UH 0€3 CEeKIIMH METOJI0B, HECMOTPS Ha TO, YTO 00€ OHU
MOTYT OBITh HE MYCTHI.

Bce curnansl pacnonaratoTcst B CEKIIMHA CUTHAJIOB B CTOJIOMK, TAaKUM K€ MIPUPTOM, KaK U
METO/JIbI KJIacCa, C BIPABHUBAEM IOCEPEIUHE.

HNmena cocTossHUN H300pa)karoTcs TakuM K€ MIpU(TOM, YTO MU UMEHa KJIaccoB, U
HaXOATCS 10 IIEHTPY CUMBOJIA COCTOSIHUS.

Jluausa mepexona MOXKeT ObITh HPSAMOM WIIM JIOMAaHOM BEPTHUKAJIbHO-TOPU3O0HTAIBHOM.
Jlunus mepexona n300pakaeTcsi OT COCTOSHUSA-UCTOYHUKA CTPEIKOH K TOMY COCTOSHUIO, B
KOTOpOe OOBEKT nepexoauT. TekcT, OTHOCAIHMNCS K Tepexoay, 0 YMOJIYaHUIO pacrlojaraeTcs
Mo IEHTPY JUHHHU-TIEPEX0/la, Kak Moka3zaHo Ha puc. 11.7. Ilpenmonaraercs, 4To 3TOT TEKCT
MOXHO «OTpBIBaTb» OT €ro CTaHJAPTHOTO TIOJIOKEHHUS M IepeMeliath B J1000e MecTo
muarpammbl. OZIHAKO NpHU MEPEMEIIEHUN «UEHTpa» JUHUHM Mepexoja, HaIMUCh MEHSET CBOE
II0JIO’KEHUE B COOTBETCTBUM, COXPaHss CBOM KOOPAUHATHI OTHOCUTEIBHO 3TOM TOUKH.
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l State1 =

TexcT nepexona

Puc. 11.7.

Tenepr onpenenum moBeneHue rpaduieckux CUMBOJOB. [Ipo TO, Kak JOMArOTCs TUHUU
MBI yke ckazanu. K ¢urypam oHM JOJDKHBI HETUIATHCS B JI00OW Touke. Camu pUTYpBI MOTYT
pacTATrUBaTHCS 110 BEPTHUKAIE U TOPU30HTANIN, KAK CHMMETPUYHO, TaK U M0 KaKIOMY H3MEPECHUIO
B OTJIeNbHOCTH. [Ipy 3TOM TEKCT BHYTpH HE MEHSET WIpU(PTa U LEHTPUPOBAHHUSL.

[Ipo nuarpammuocTs. OHOM MO/IEIN MOKET COOTBETCTBOBATH 00Jiee OAHOM TuarpaMMel
K1accoB. Jlmg Bcex HHMX JODKHBI IOJPa3yMEBAIOTCS ONEpal J00aBUTH/3arpy3HTh,
yIIJIUTh/BBITPY3UTh, IPUMEHSIEMBIE K KlacCaM U CIUCKY CHUTHANOB. KakIplii aBTOMAaT MOXET
pacmionaratbesi Oojiee YeM Ha ONHOW auarpamMme. Te jke omepanuu J100aBUTH/3arpy3HTh,
yIIUTH/BBITPY3UTh MPUMEHUMBI K COCTOSHHAM M OTAEIBHBIM mepexomaM. /Iy mociemHux —
TOJIBKO B ClIy4Yac HaJIMYUA Ha AUArpaMme COCTOAHUA-UCTOYHUKA. Ecan neJIC€BOC COCTOAHUE AJIA
3arpy’KaeMoro Iepexoja OTCYTCTBYeT Ha JHuarpamMMe, TO OHO 3arpyskaercs. [Ipu BeIrpyske
nepexo/ia 1eJeBoe COCTOsIHUE ocTaeTcs Ha nuarpamme. COCTOsSIHUE 3arpyskaeTcs Ha Auarpammy
6e3 cBonx nepexooB. [locnenHue 3arpykaroTcst Ha TUarpaMMy ITOCIIeTHIMHU.

B Microsoft Visio OombImasi 9acTh KOHKPETHOTO CHHTAKCHCA OMPEAETSICTCS C IIOMOMIBIO CIEIHaIbHOTO
JeKIIapaTuBHOTO s13b1Ka, B Microsoft DSL Tools ams 3TOro MCmonb3yrOTCs MHOTOYMCIICHHBIE CPENICTBA — BHIOOD
COOTBETCTBYIOIIMX TpadUuecKux KIAacCoOB,  3aJlaHhe WX CBOMCTB, 3ajaHue (OPMATHUPOBAHHS TEKCTA B
rpaguYecKuX CHMBOJAX C MOMOIIbI0O BCTaBOK Ha #C (MCHONB3ysl MEXaHHW3M YacTHUYHBIX KiaccoB). HyxkHo
OTMETHTB, 4TO B Microsoft Visio umeetcst Gonpias cBoboaa B 3aJaHMM KOHKPETHOTO CHHTAaKCHCa U MOYTH BCE
MIPEUIO’KEHHBIE BEIME TpeOOBaHMS MOTYT OBITh peanmm3oBaHbl. B Microsoft DSL Tools 3Ti BO3MOXXHOCTH OY€HB
CKpOMHBIC. BEhIllle MbI OMUCATH OYEHb CHIIbHBIC TPEOOBaHUS K KOHKPETHOMY CHHTaKCHUCY — HE TO 4To DSM-
iaTGopmbl, HO U TOTOBbIE LeneBbie DSM-1akeThl U MPOMBILIUICHHBIE CPEICTBA BU3YaJIbHOTO MOJIEIUPOBAHUS
penko nojiepkuBaoT ux Bce. OJHAKO, MO HAIEMy OIBITY, NPEJIOCTABICHUE 3TUX BO3MOXKHOCTEH KOHEYHOMY
MIOJIb30BATEIIO TI03BOJISIET €My CO3/1aBaTh KPACHUBBIE THarpaMMBl, YTO BasKHO.

Onucanne cemantuku. IlepeliieM Tenepp K ONMMCAHUIO CEMAaHTHKH HAIIETO S3bIKA.
SAnpo HCHIOMHSEMONW CEMAaHTHKH COCTAaBJIIET MEXAaHW3M TIPUEMA/TIOCBUIKH  CUTHAJIOB.
Cy1ecTByIOT r1100anbHble Yachkl U To0albHa ouepelb. Uepe3 paBHbIE MPOMEXYTKH BPEMEHU
rJI00aTBHBIX YaCOB MPOMCXOJUT OTIIPABICHHUE CIEAYIONIETO CHTHANIA M3 OYepead Ha 00paboTKy
TOTOBOMY K €ro NMpHeMy 00beKTy. TakuM siBisieTcss 00BEKT, KOTOPBI HAXOIUTCSI B COCTOSIHUM, B
KOTOPOM IIperycMOTpeHa 00paboTka JgaHHOTO curHayia. Ecim Takux oOBEKTOB HECKOIBKO, TO
BBIOMpAETCsl E€IUHCTBEHHBIH MPOM3BOJBHBIM CHOCOOOM (TO €CThb alNrOpuUTM BBIOOpa HeE
cnenuUIUpyeTcs CEMaHTUKON s3bika). [lepen oTmpaBieHneM curHajia Ha oOpaboTKy CHHCOK
TEKYIIUX COCTOSIHMM, B KOTOPBIX THpPEObIBAIOT OOBEKTHI, OOHOBiseTCS. OOBEKT MOXKET
HAXOJUTHCSI HE TOJIBKO B COCTOSIHUM, HO U B Tiepexoe. Toria oH He TOTOB K IPUEMY CHTHAJIOB.
[lepexon MoxkeT oOpabaTbIBaThCs MPOU3BOIBHOE KOJIUYECTBO BPEMEHHU MO AOCOJIIOTHBIM YacaM.
Yy UMEIOIINXCS B CUCTEME OOBEKTOB.

Bce 00BeKTBl «OKUBYT» HapamienbHo. [letanu 3Toro mapajieau3Ma CEeMaHTHUKOW He
OTpeAeIATCA. ITO MOXKET OBITh ICEBIONapaiielbHast MOJIEb (BCE OTpadaThIBalOT IO OJJHOMY
nepexoay 1Mo HEKOTOPOH odepean, Ui OObEKThl JeHCTBUTENEHO NapalyIe/IbHBI).

[IpeanonaraeTcs, 4TO KOJ METOJOB KJIACCOB OMHUCHIBATCS Ha si3bike C# U HEe BXOAUT B
Hall s3bIK. [Ipennonaraercst Takke, YTO THUIIBI aTPUOYTOB ONMCHIBAIOTCS B COOTBETCTBUU C TEM,
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KaK 3TO MPUHATO B si3bike C#. ITO K€ SA3BIK SIBISETCS LETIEBBIM JUIsl TCHEPAlUK KOJIa 10 MOJIEIH,
BBIIIOJIHEHHON C UCIOJIb30BAHUEM HAIIIETO S3bIKA.

IMparmaTuka. Hasnauenwe Hamiero s3bika — ydeOHoe. Ilpenmosaraercsi, 4To €ro
TIOJIB30BATEIM — 3TO CIYIIATEM JAHHOTO Kypca JICKIUH, a TakKe CTYICHTHI-MCCIICI0BATEIH,
U3yYarolre BU3yalbHOE MOJAETUpoBaHue. B ciemyroieil JeKIUu Mbl TIOKaXeM, Kak 3TOT S3bIK
Oynet peanm3oBaH B pamkax Microsoft DSL Tools.
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