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CaHkT-lNeTepbyprckuii rocy4apCTBEHHbIVI YHUBEPCUTET MHOOPMALUNOHHBIX TEXHOJIOM NI,

MEXaHNKU N ONTUKN

B crarpe onucaHbl METOA M NPOLLECC MOASANPOBAHMS MNOBEASHNS NPOrpamMmMel C SBHbIM BbiAENEeHNEeM
COCTOSIHMU, OoCcHOBaHHbIe Ha SWITCH-texHonorum n UML-HoTauun. Takxe onucaH MPoLecc co3naHus
ans nnargopmel Eclipse MHCTRPYMEHTA, NOAAEPXUBAIOUEro 3TOT METOL.

This article describes method and process of state-based modeling of program behavior, based on
SWITCH-technology and UML notation. Creation of plug-in for Eclipse platform, that supports this method,

is also described.

Beenenune

B nocnenHee Bpemsa naes sanyckaemoro UML [1]
npunobpeTaeT BCce BONLLUWYIO NONYAAPHOCTL. 3TO CBA-
3aHO C TeM, 4TO NpakTU4eCckKoe ncnone3dopanune Unified
Modeling Language (UML) [2] B BonbLIMHCTBE Cnyya-
€B OrpaHn4mMBaeTCs MoASINPOBaHMEM CTaTUYECKOM Ha-
CTU NPOrpamMmsbl C MOMOLLBID AuarpaMmmet knaccor. Mo-
OenMPOBaHUE ANHAMUYECKNX aCNEKTORB NPOrpaMMebl Ha
A3bixe UML 3aTpyaHEHO B CBA3K C OTCYTCTBMEM B CTaH-
naprte ¢opmanbHOro OAHO3Ha4YHOro ONUCAaHUa NPasuIl
VHTEprpeTaunn rnoseaeH4Yeckmx amarpaMmm. Takxe
crnefyeT OTMETUTb, YTO CBS3b MOBEAEHYECKUX aua-
rpaMm C KOOOM Ha LEeNneBOM f3blke NMporpaMmmupoBa-
HUS1 B COBPEMEHHBIX LUMPOKO N3BECTHbIX CPEACTBAX MO-
oennpoBaHug, Hanpumep, IBM Rational Rose, peanu-
3o0BaHa cnabo nnobo BoobLle He peannaoBaHa.

MBap AKOBCOH, OAMH N3 co3aartenen asblika Moae-
nuposanug UML, B noknage «HeTwipe OCHOBHbLIE TEH-
AeHunn B pazpaboTke nporpaMMHoro obecneyeHums
(MO)» [3] nepedyncnnn BaxHeNLIME, NO ero MHEHMIo,
HanpaBneHns pasBuUTUa nNpouecca paspadoTtku MO.

OH oTMeTUN, 4TO TexHOoNorndyeckas 6asa paspadoT-
kn o6bekTHO-opueHTuposanHoro MO, cocToawas ma
asbika UML n cTaHpapTHOro npouecca paspabotku
Rational Unified Process (RUP) [4], npnobpena ycTon-
yueoe coctosHue. 1o ero MHeHWo, cneaylunm wa-
roMm OO/BKHO CTaTb UX LUMPOKOE BHeAperue. Yxe ce-
rOOHS MOXHO FOBOPUTL YTO «fipouecc rnowen»: U. Axkob-

COH yTBepXAaeT, 4To a3blk UML npenogaetcs 6onee
yem B 1000 yHMBEpCUTETAX MUPA, @ B NPUCYTCTBUM aB-
TOpOB NpeacTasuTenn dupmsel IBM B OAHOM 13 CBOMX
[OKNAnoB B Te4eHne YeTbipex 4acoB AEMOHCTPUPOBa-
nn ncnones3zoeaHme UML n RUP.

. 9xobcoH oBo3Hauun cneaywwve TeHaeHunm
paspadoTkum M0O.

1. ACrNeKTHO-OpPUEeHTUPOBaHHOE NporpaMmMuposa-
Hue [5]. AcnekTel ynpowatoT aobasneHne B cucTemy
CKBO3HOW QYHKUWMOHANBLHOCTU, TAKOW, HapuUmep, Kak
nornupoBaHne nnm nposepka npas gocrtyna. Kpome
Toro, V. A4koBCOH OTOXAECTB/ISET NOHSATUE acrekTa ¢
BapWaHTOM UCIONH30BaHUA, 4TO NO3BONAET MOOENU-
pPOBaTh ACNEKThl C MOMOLWbLIO A3blka UML.

2. icnonHaembih UML. B HacTosuwee Bpems UML
NnPUMeHaeTCd B OCHOBHOM Kak fA3blK crieundukaymm
mopenen cuctem. Cywectsyowme UML-cpencTea no-
3BONSAIOT CTPOUTL PA3INYHbIE AMAarpaMmMbt 1 aBTOMaTK-
Yyecku cozaasarth No gmarpaMmme KacCoB «CKeneT» koaa
Ha LeneBoM si3blke NporpaMMunpoBaHns (a3bikn Java u
C#). HekoTOpble N3 3TUX CPEACTB Takxe npenocras-
NAI0T BOSMOXHOCTbh aBTOMATUHECKN FrEeHEPUPOBaTh KO
JNIOTVKW NPOFpaMMbl NO AvarpaMmamM COCTORHNNA.

0OOHako MOXHO CHmMTaTh, 4TO B HACTOsILEE BpeMS
yKasaHHas QyHKUMOHANbHOCTL CYLLLECTBYET B «3a4aTO4-
HOM COCTOSIHUM», TaK Kak U3BECTHbIE NMHCTPYMEHTb! He
Nno3BONASIOT B NOAHON Mepe 3P PEeKTUBHO CBA3bIBATL
MOJenb NOBeAeHNS, KOTOPYIO MOXHO ONNCbLIBATL C NO-
MOLLbIO HeTbipex TUMNOB AunarpamMmm (COCTOSAHWIA, Oes-
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TeNbHOCTEN, KOOMEPAUUK UNK NocneaoBaTeNbHOCTEN),
C reHepupyemMsblm KOAOM. 3TO BO MHOIOM OnpeaenseT-
CA OTCYTCTBWEM B 943bike UML dopmanbHOro ogHo3Hau -
HOrG OrNMMcaHMsa ONeEPaLVOHHON CEMAHTUKM ANg rnoge-
nenveckux gauarpamm. OTMETUM, Y4TO B HOBOW pepak-
umm aseika UML (UML 2) Takas cemMaHTuka 0ONXHa
NOSIBUTHLCH.

OTtcyTcTBME OOHO3HAYHON OMEPALMOHHON CeMaH-
TUKW NpU TPAANUMOHHOM HanMcaHmu NporpamMmm npm-
BOOMT K OyONUPOBAHMUIO ONMMUCaHUA NOBEAEHNS KakK B
MOAENN, Tak U Ha LEeNeBoM S3blKe, a Takxe K Npous-
BONBHOW MHTEPNpeTaunm rnoBeaeH4Yeckux guarpamm
nporpammucTomMm. bonee T0ro, onnucaHwe NoBeneHUs B
MOLENU YaCTO HOCUT HedOopMalbHLIA XapakTep. [Noae-
NIeHne onepaunoHHOn CEMaHTUKK 3adUKCUpyeT 04HO-
3HaYHOCTb NOHMMAaHUA AMarpaMmm n NPUBELET K NOsB-
NeHuio ncnonHaemoro UML, ana KkoToporo Ko, B rnpu-
BbIYHHOM CMbICAIE 3TOr0 CIOBA, MOXET He reHepupoBaTLCS
goobue.

3. Npouecc paspadoTku MO gonxeH ObiTh aKTNB-
HeIM. CyliecTBylowmMe cpeacTea paspadoTku TpebyioT
ONUTENBHOTO BPEMEHU AJ18 UX u3yyenusd. M. AkoBcoH
cynTaeT, 4To cpeacTea paspaboTKu NOMKHLI NPEeacKa-
3biBaTh AENCTBUS paspaboTtumka n npeanaratb Bapu-
aHTb! pelleHns BOIHUKLLINX NpoBnem B 3aBUCUMOCTH OT
TekyLwero koHTexkcta. OTMEeTUM, HTO NOAOOHbLIA NOAX0A,
peanM3oBaH BO MHOTMX COBPEMEHHbIX cpefax paspa-
6oTkn (Hanpumep, Borland JBuilder, Eclipse, IntelliJ
IDEA) pns TeKCTOBbIX 3bIKOB NPOrpaMMupoBaHnsg, HO
He Ong a3bika UML.

4. PazpabortarHoe [0 Taikoke LOMKHO ObiTh akTUB-
HbIM, O1HaKO He ans paspaboTyvka, a 19 KOHEYHOro
nofb3oBaTens.

o MHEeHWIO aBTOPOB, HAaNbOoee NHTEPECHbIMU W
BOCTPEOOBAHHLIMMW Ha CEroAHSIWHWA AeHb TeHOeHUM-
MU ABNSIOTCA BTOPAs U TPETLS.

MpusHaHMe MHOrMMK BeaywmMy B obnactu paspa-
6oTkn MO dupmamn Toro dakta, 4To NPorpamMmbl He-
0BX0ANMO HE NUCATh «HA aBOCk» (KaK ckasas rno-pyc-
Ccku Ha kKoHbepeHunun «Microsoft Research Academic
Days in St.-Petersburg, April 21-23, 2004» cospatens
asbika Eiffel bepTpan Menep), a npoekTuposaTs, Npu-
BEM0 K MOABMNEHWMIO TAaKOro HanpagneHus B NPorpamm-
HOW MHXEHepWK, KaK NPOoeKkTUpoBaHne Ha 6ase mofae-
nen (Model-Driven Design) [6-8].

OCHOBHOW mMaeen Takoro noaxoaa aABNsSeTcs Hesa-
BUCMMOE PacCMOTPEHNE MOAENEeN, CO3AaBaeMbIxX NMpu
NPOEKTUPOBAHUN CUCTEMBI, OT geTanewn nx peanmaaunn
Ha KOHKPETHOW NporpamMmHo-anfaparTHon nnarpopme.
MpoekTupoBaHve Ha Basze MOAENen A0MKHO NPUBECTH
K NMOSBNIEHUIO YHUBEPCAaNbHbIX rpadunyecKknx A3bIKOB
nporpaMmmMupoBaHns.

B naHHOW cTaTbe, Ha npumMmepe paspaboTaHHOro aB-
TOpaMu NPoeKTa ¢ OTKPbITbIM MCXOAHbLIM Kogom UniMod
(http://unimod.sourceforge.net), onucaxbl npumeHe-
Hne UML-HoTaumm gais cos3ganns rpaduyeckoro s3blka
ONnCaHna CUCTEM CO CJIOXHBLIM NOBEOEHNEM U NHCT-
PYMEHT MOOEMNPOBAHUSA ANF 3TOr0 A3biKa, KOTOPbLIN
noaAepXuBaeT akTUBHbIA npouecc paspaboTku MO.
Mpwn 3TOM OTMETUM, 4TO uaes npumeHeHns UML xak

3anycKaemoro 93blka 4Na Takux CUCTEM HE HOBA U OMNu-
caHa, Hanpumep, B padoTtax [9, 10]. OaHako noaxon,
npegnaraemblii apTopamu, Kak OyaeT NnokasaHo HMXe,
Boree yHUuBepcasieH n nydwe GopmannaoBaH.

UcnonHaembld rpadpunieCKUil A3blKk HA OCHOBE
SWITCH-texHonornm n UML-HoTauun

Ans cozpanua rpaduyeckoro aAsbika gnarpamMmmel
HeoBX0AMMO HAAEeNUThL ONepauUnoHHON CEeMaHTUKON.

B patoTe [11] npennoxeH MeTom NpoekTUpPoBaHNS
COBBITNIAHBLIX OOBEKTHO-OPUEHTUPOBAHHbLIX NPOrpaMmm
C SBHbIM BbigeneHnemM COCTOAHWW, Ha3BaHHbLIN
SWITCH-texnonoruein. OcobeHHOCTL 3TOro noaxoia
COCTOUT B TOM, YTO MOBELEHME B TaKMX nNporpamMmmax
ONUCBLIBAETCS C NOMOUWbLD rpadoB NEPEexXoaoB CTPYK-
TYPHbBIX KOHEYHbIX @BTOMATOB C HOTauuen, NPeanoxXeH-
Hol B padoTe [12].

SWITCH-TexHonorua onpenenset 4N Kaxaoro aB-
TOMaTa [Ba Tuna guarpamMmm (Cxemy ceasen n rpad ne-
PEXO/I0B) 1 UX ONEPAUMOHHYID ceMaHTuKy. [pn Hanu-
YUK HECKONBKUX aBTOMATOB TakXe CTPOUTCH CXeMa UX
BaammopencTena. SWITCH-TexHonorns 3agaeT cBoto
HOTauuo gmarpamMmm. Npennaraercs, CoOXpaHuB aBTo-
MaTHbIA MOOX04, NCNONL30BAaTL UML-HOTaumMIO Npw no-
CTpoeHun auarpamm B pamkax SWITCH-TexHOnorun.
Mpu 3TOM, C UCNONBLIOBAHMEM HOTAUUU OuarpaMmm
KNnaccoB sa3bika UML, cTpoATCHa CXeMbl CBA3EN aBTOMA-
TOB, ONpPefensaiouwmnx ux nHTepdenc, a rpadsl Nnepexo-
[OB CTPOSATCH C MOMOLBIO HOTALMKM AnarpamMmmbl COCTO-
aHun UML.

MNpepnaraeMell NpoUEcc MOLENVNPOBAHUS CUCTEMBI
COCTOWT B CNefyioLLEM.

1. Ha ocHoBe aHanusa npegMeTHoi obnactu pas-
pabaTbiBAETCA KOHLUENTyarbHas Modesb CUCTEMBI, On-
penensiolas CyLHOCTU YU OTHOLLEHUS MEXAY HUMM.

2. B otnnyvie oT TpaanuUMOoHHbBIX 18 0OBbEKTHO-0pU-
EHTUPORBAHHOIO NporpammupoBaHua noaxonos [13],
M3 Yncna CyulHoCTeN BbIAENSIOTCS NCTOUYHUKN COObi-
TUM, 06BLEKTHI YNpaBieHns U aBToMaTbl. MCTOYHUKN
COBbLITUIA aKTUBHbBI — OHU NO COOCTBEHHOW MHULMATUBE
BO34EMCTBYIOT Ha aBToMaT. OObLEKTbI yrpasieHns nac-
CUBHbI — OHW BbIMONHAOT AEACTBUS MO KOMAaHAE OT aB-
TomaTta. ObBveKTLl ynpasneHns Takxke GopMmnpyoT 3Ha-
YEeHUS BXO[HbIX NMEPEeMEeHHbIX 519 apToMaTta. ABTomar
AKTUBUPYETCH UCTOYHNKAMMN COOLITUIA U HA OCHOBaHUM
3HAYEHUI BXOLAHbLIX MEPEMEHHbIX N TEKYLLEro COCTONA-
HUS BO3OENCTBYET Ha 00beKThl yNpaBneHus, nepexo-
A5 B HOBOE COCTOSHME.

3. C nomMouwbio HOTauuy guarpaMmmsl KnaccoB CTPO-
UTCH CXeMa CBA3en aBToMara, 3ajarulas ero nHrep- -
deinc. Ha atoi cxeme crnesa 0ToHPaXKaTCA UCTOYHN-
Ku cobbITNA, B LLEHTPe — aBTOMAaThLI, a cnpaea — o0bek-
Thl ynpasneHns. NCTOYHUKN COObLITUI C NMOMOLWbLIO
UML-accoumauuni cBsI3bIBAIOTCH C aBToMartaMmm, KOTo-
PbiM OHW NOCTAaBNROT COOBLITUA. ABTOMAThI CBA3LIBAIOT-
cs ¢ 0DbeKTAMU, KOTOPLIMU OHW YNPaBASAIOT.

4. CxemMa cBa3el, KpoMe 3ajlanng nHtepoenca as-
TOMaTa, BbINOAHAET QYHKLUMIO, XapaKTepHYIO A9 gna-
rpaMmebl KnaccoB — 3a4aeT 0ObEeKTHO-OPUEeHTUPOBAH-
HYIO CTPYKTYPY NPOrpamMmel.
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5. Kaxabit 00bekT yrnpaBfieHus COOepXUT ABa TUna
MEeTOO0B, Peannaylowmx BXOAHbLIE NEPEeMEHHbIe (X)) 1
BbIXOOHbIE BO3JenCTBUSA (zK).

6. Ana kaxxaoro asroMara ¢ rioMOoULbIo HOTaLMK An-
arpammsl COCTOSIHUIA CTpoOMTCS rpad nepexoaoB Tuna
Mypa-Munu, B KOTOPOM Ay MOTYT ObiTh MOMEYeHbI
cobbiTveM (ei), ByneBoi GOPMYNON U3 BXOAHbLIX Nepe-
MEHHbIX 1 GOPMUPYEMBIMI HA NEPEX0Lax BbIXOOHbIMU
BO3OeNCcTBMAMN. B BepuwivHax MOryT yKasbiBaThCs Bbl-
XO[iHble BO3AENCTBUSA N UMEHA BAOXEHHbLIX aBTOMATOB.
Kaxgblh apToMaT UMeeT O[AHO HadYanbHOoe 1 Npon3Bosib-
HOE KONMMYECTBO KOHEYHBLIX COCTOSHWIA.

7. COCTOsRiHUS Ha rpad e NepexoaoB MOTyT ObiTh MPOo-
CTbIMU U CNOXHbIMW. ECINM B COCTOSHME BIOXEHO APY-
roe COCTOsiIHUE, TO OHO Ha3bIBAETCH CMOXHbLIM. B npo-
TUBHOM chy4yae cocTtosiHue npoctoe. OCHOBHOM ©CO-
OEHHOCTbLIO CNOXHbIX COCTOAHUIM ABNAETCH TO, 4YTO
Hanu4ne Oyru, UCXodsaulen 3 Takoro COCTORAHNA, 3a-
MeHsieT OQHOTUMNHbIE AYIN U3 KaX[4Oro BAGXKEHHOIO
COCTOSHMUSA.

8. Bce cnoxHble COCTOSAHUS HEYCTOWYUBLI, & BCe
NPoCTbIE, 3a UCK/IOYEHVUEM Ha4YanbHOro, ~ YyCTONYMBSI.
Mpy HANUYUU CROXHbBIX COCTOSHUIA B aBTOMATEe NOAB-
neHne cobbITUS MOXET NMPUBECTU K BbINOAHEHMIO 6O-
fee 0HOro nepexoa. IATo rMPONCXOANT B CBA3K C TEM,
4YTO CNOXHOE COCTOSIHME ABNAETCH HEYCTONYMBLIM U
aBTOMAT OCYLLECTBASET Nepexoibl A0 TeX NOP, NOKa He
NOCTUMHET NEePBOIr0 U3 NPOCThIX (YCTONYMNBBLIX) COCTORA -
HUN. OTMETUM, 4YTO ecnu B rpade NnepexofoB CNoXHbie
COCTOSIHUS OTCYTCTBYIOT, TO, Kak B8 SWITCH-TexHono-
MK, NPWM KaXOOM 3anycke aBToMaTa BbINOSHAETCS He
fonee ogHOro nepexoaa.

9. Kaxpaa BxogHas nepeMeHHas U Kaxaoe BbIxod-
HOE BO3AencCTBME ABMSITCH MeToOaaMmn COOTBETCTBY-
louwero obbekTa ynpasneHus, KOTopble peannlyrTcs
BPYYHYIO HA LLe1eBOM A3bIKE NPOrpamMmmMmpoBaHms.

10. Ucnonb3oBaHne CUMBOJIbHbLIX 0603HAYEHN B
rpadax nepexoaos NO3BOMSET BECbMA KOMIAKTHO OfnKn-
CbiBaTb CNOXHOE NOBeAeHNE NPOEKTUPYEMbIX CUCTEM.
CmMbICN Takux CUMBOOB 3ajaeT cxema cease. pwu
HaBeOeHUN Kypcopa Ha COOTBETCTBYIOLUI CUMBOJT Ha
rpade nepexofos BO BCNALIBAKWEN NOACKA3KE OTO-
6paxaeTcs ero TEKCTOBOE onucaHue.

11. Ha punc. 1 npuBepeHa cxema cBs3ei apTomMara,
a Ha puc. 2 — ero rpad nepexonos, NOCTPOEHHLIE B
UML-HoTauuy onmcaHHbLIM Bbitle cnocotom.

3agagnm onepaunoHHyo CeMaHTUKY Ong MOaenm
CUCTEMBbI:
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npu 3anycke Mogenyt MHNUWMannu3vpylTcs BCe nc-
TOYHWUKM COOBITUI. TlOCNe 3TOro OHW HA4YUHAIOT BO3-
[encTeoBaTh Ha CBA3aHHBIE C HUMUW aBTOMATbI;

KaxOblii aBTOMAT HavyMHaeT CBOW paboTy M3 Ha-
HYaflbHOTrO COCTOSIHMA, a 3akaH4YMBaeT — B OAHOM U3
KOHEYHBIX;

npu nonydeHun cobbiTUs aBToMaT BbIOMpaeT BCE
VCXOASLLME 13 TEKYLLLEIr O COCTOAHMUS Nepexost, Nome-
YeHHble CUMBOJIOM 3TOr0 COBbLITUS;

aBToMaT nepebupaeT BuIBpaHHbIe Nepexons! 1 Bbi-
yncnset 6ynesbl GOPMYIbl, 3aMNUCAHHbIE HA HUX, [0 Tex
nop, noka He HangeTr GopMyny Co 3HadyeHmneM true;

ecnm nepexo/, C Takon GopPMynon HalaeH, asTomar
BbLIMONHAET BbIXOOHbIE BO3AEUCTBUSA, 3allMCaHHbIE HA
ayre, n nepexoaunT B HOBOe cocTosiHue. B HeMm agTomMat
BbINOMHSIET BLIXOOHbIE BO3OENCTBUA, a TakxXe 3anycka-
€T BNIOXEHHbIE aBTOMaThl;

eCcnu nepexon He HalnaeH, To aBToMart nNpoaoKaet
NOVCK Nepexoa y COCTOAHWSA, B KOTOPOE BIIOXEHO Te-
Kyllee COCTOSHue;

rnpwn Nepexoae B KOHeYHOe COCTORHME aBToMaTt OC-
TaHasfMBaeET BCE UCTOHHMKW COBLITUIA. [locne aToro pa-
foTa CUCTEMBI 3aBepLiaeTCs,

[anee nepenpem K onmcaHuio npouecca cosaanns
MHCTPYMEHTA MOAENMPOBaHNA, KOTOPLIK ByaeT noa-
JEepPXnBaTh akTHBHbIN Npouecc paazpaboTku NporpaMmm
Ha €ro oCHOBE.

UniMod — nakeT i aBTOMaTHO-OPUEHTUPO-
BaHHOIO MPOrpaMMupoBaHus

MakeT UniMod obecrniednsaeT paspaboTky 1 BLINON-
HEHME aBTOMATHO-OPWEHTUPOBAHHbIX NporpamMm. OH
MO3BONSIET CO34aBaTh 1 pegakTuposats UML-gnarpam-
Mbl KNAaCCOB W COCTOSIHUI, KOTOPbLIE COOTBETCTBYIOT
cxeme cBsfizel n rpady nepexonos, v No4AEPXUBaeT
ABa Tuna peanusauny — Ha OCHOBE uHTepnpeTaumm u
Komaunauum. B nepBomM cnyyae MMeeTcs BO3MOX-
HOCTh:

npeobpas3oBkLIBaTL AnarpamMmmel B dopmart XML,

WUCMONHATE nony4yeHHoe XML-onucaHme ¢ noMo-
Ublo MHTEpPNpeTaTopa, CO34aHHOro Ha ocHoBe Habo-
pa pa3paboTaHHbiX 6a30BbIX KNACCOB. TY KraccChl pe-
anuayloT, HanpuMep, Takue QyHKUKK, Kak obpaboTka
COObITVIA, COXpaHEeHWe TEeKYLLLEro COCTOAHNS, NPOTOKO-
nnposanue. Bo BTOpoM ciydae guarpaMmmbl Henocpes-
CTBEHHO NpeobpasyoTCs B KO HA LETEBOM $SI3kbiKe Npo-
rpaMM1poBaHUSA, KOTOPbLIWM BNOCASACTBUN KOMMUUPRY -
€TCH 1 3anycKaeTcs.

MpoekTpoBaHNe NPorpamMm C MCMNONb30BAHMNEM
naketa UniMod npeanonaraeT cnegylownii nogxon:
NOrvKa NPUIOXEHUST ONMUCHIBAETCHA CTPYKTYPHBIM KO-
HEYHbIM aBTOMATOM, 3aflaHHbiM B Buae Habopa ykasaH-
HbIX BbILLUE AMarpamMm, NOCTPOEHHbLIX C UCTMONb30BaHU-
em UML-Hotauuu. NCTOUHUKIN COBbITUA 1 06BbeKTbl yn-
paBnernsa 3ajalTcs KOAOM Ha LeeBOM HA3bike
MporpamMMmnpoBaHuns.

Mpn NCnonL30BaHUM S3bIKA Java MCTOYHUKAM COObI-
TU 1 0BbekTaM ynpaBneHuss COOTBETCTBYIOT KNACChl.
[ng aToro a3bika B nakete UniMod peanniaoBaH UHTEp-

npetatop XML-onncaHuit CTPYKTYPHbBIX KOHEYHbIX aB-
TOMATOB, KOTOPbLIE MAKeT CTPOUT Ha OCHOBE yKa3aHHbIX
anarpamm. MNpur 3anycke nporpamMmmbel MHTEPNpeTaTop
3arpyxaeT B oneparueHyto namMmate XML-onwucadue um
CO3/aeT 3K3EMMNAAPbI UCTOYHUKOB COObLITUA N 0ObEeK-
TOB ynpaBneHus. YKasaHHble UCTOUYHUKN HOPMUPYIOT
cobBbITUA U HANPABAKIKT UHTEPNPETATOPY, KOTOPLIN
obpabarbiBaeT UX B COOTBETCTBUU C JNIOMVIKOW, OMUCHI-
BaemMou agTomMartoM. py 3TOM OH Bbi3bIBAET METO[bI
OOBEKTOB YNpaBAeHNS, peanuayllme BXodHbie nepe-
MEHHbIE N BbIXO[HblE BO3ENCTBUA.

Komnunupyembii nopgxon uenecoobpasHo npume-
HSTh 419 YCTPOMUCTB C OrPaHUYEHHbBIMUY pecypcamMu, Ha-
npumep, ansg ModbuneHblX TenedoHoB. JaHHbIi noaxon
ABNSETCH TUNUYHBLIM A5 «<knaccudeckon» SWITCH-Tex-
HONOMUN.

Peanunzauma pepakropa guarpamm
Ha nnatdopme Eclipse

VHCTPYMEHT NS CO30aHUA yKalaHHbIX avarpaMmm
ABAseTCH BCTpaneaeMsolm moaynem (plug-in) gna nnar-
dopmbl Eclipse (hittp://www.eclipse.org). 3Ta nnart-
dopma 0bnanaeT paaoM nNpenmyLlecTs nepen rakuMmmn
NpoAyKTamMmn, kak, Hanpumep, Intellid IDEA wnn Borland
JBuilder:

ABNAETCS OECnNaTHbIM NMPOAYKTOM C OTKPbLITEIM NC-
XOOHbIM KOLOM;

coaepxuT bubanoTeky ans paspaboTku rpaduyec-
KUx pepaktopoB — Graphical Editing Framework;

aKTUBHO paseusaeTca dupmon IBM n yxe ceivdac
obnanaeT He MeHblUen QYHKUMOHANBHOCTLIO, YeM yno-
MAHYTBIE BbILUE aHaNoru.

ns obecneveHus npouecca aKkTUBHOW paspabdoT-
KA MPOrpaMM Ha TEKCTOBbIX A3blKax B MEPEYHNCAEHHbIX
Bbillle cpefcTrax paspaboTku peann3oBaHb:

MOACBETKA CEMAHTUYECKNX W CUHTAKCUYECKUX OLUN-
B0oK;

aBTOMAaTMYECKOE 3aBeplleHne BBo4a U aBToMaTu-
Yeckoe ucnpasnexsne ownbdox;

dopmMmaTuposaHune n pedakTopuHr [14] Koaa;

3anycKk v oTnagka nporpamMmmbl BHYTPKW cpedbl pas-
paboTKn.

B aHrmuiicKom a3bike 3T BO3SMOXXHOCTU Ha3blBalOT-
csd «code assist». [Mpu cospaHnm moayns anga nnardop-
Mbl Eclipse aBTOpbI MEPEHECN yKA3aHHblE NOAXOAb! Ha
rnpoLecc penakTupoBaHns anarpamm.

MpoBepka CUHTAKCHACA U CeMaHTUKU. [11s TekcTo-
BblX SI3bIKOB NPOrpamMmunpoBaHnsg pedakTopbl ocylie-
CTBASIOT NPOBEPKY NPUHAANEXHOCTY NPOrpaMMbl K 3a- .
DAaHHOMY A3bIKY W BbIAENSIOT (NOACBEYMBAIOT) MECTa B
Koae, cogepxaume cuHTakcuyeckme owmbkn. K ce-
MaHTUYECKUM OLNOBKamM NS TEKCTOBbLIX A3bIKOB MNPO-
rpaMmMupoBaHUSA OTHOCUTCSH, Hanpumep, UCNosb30Ba-
He HeoBbABNEHHbIX MEepeMeHHbIX, BbI30BbLI HECYLLE-
CTBYKUWMX METOLOB, HEKOPPEKTHOE NpUBELEHNE
TUNOB.

B cTtaHgapTe Ha a3bik UML crHTakcuc n cemaHTmnka
anarpamm onpenensiTcsa Habopom orpaHnyYeHunii, sa-
MUcaHHbIX Ha A3blke 0ObEKTHLIX orpaHuderuin (Object

Neb,2004 Ry,
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B Puc. 3. Hegocrmimmoe cocTosHue Ha rpage nepexonos

Constraint Language). LaHHbin Habop orpaHudyeHunia
[OMKXER YOOBAETBOPATLCA ANA NGO NpaBufibHO NO-
CTPOEHHOW AuarpaMmmbl. IMEHHO Ha 3TIX OrpaHnYeHm -
SX 1 OCHOBAHA NPOBEPKA CUHTAKCNCa U CEMaHTUKU On-
arpamm.

ABTOpaMu npegnaraeTcs paclvpmuTe MHOXECTBO
orpaHu4eHnii cnepyiowmM obpasom:

BCE COCTOSHUA HA AnarpamMmme COCTOAHN AOMXKHbI
GbiThb OOCTUXUMbI;

MHOXECTBO UCXOAALIMX MERexonos ans moboro co-
CTOAHUS AOMNKHO ObiTb MONHO U HEMPOTUBOPEYNBO. ITO
03HavaeT, 4To Npu obpadoTke Moboro cobbiTUA HE 101~
XHO ObITb anbTEPHATUBHbBIX MEPEXOAOR U XOTH Obl OAUH
nepexo A0MKEH BbINOAHATLCA.

MpoBEpKa KOPPEKTHOCTU aMarpamm nNpoucxoanT
cnepyuimm obpazom. B doHoBOM pexume 3arnycka-
eTCs Npouece, KoTopei npu mobom nameHeHun gua-
rpamMmMbl MPOBEPAET €8 Ha KOPPEKTHOCTL. pK Haxox-
OeHNN OWNOKK HEKOPPEKTHbLIM 3NeMeHT Ha avarpam-
M€ BbifendeTcs UretoM. Tak, Ha puc. 3 npuseeH
rnpuMep amarpamMmbl ¢ HEAOCTUXKUMbBIM COCTOSHUEM.

ABTOMaTvyeckoe 3agepuieHne BROAA K aBTOMa-
TUYeckoe ucnpasneHue ownbok. TpaanuMoOHHO aB-
TOMaTN4ecKkuM 3aBepLlleHMEM BBOOA Ha3biBAeTCS NO4-
x0f, 6narogapst KOTOPoMYy cpefa no 3ajaHHoMy Hava-
ny nekcembl onpepenser Habop AONYCTUMbIX
KOHCTPYKLUA, NpedUKCOM KOTOPbLIX AaHHOE Havano 98-
ngeTcsa, Unpeniaraet rnosb3oBaTesio BuidpaTs OOHY U3
HUX. ABTOMATUYeCKoe ncnpasneHne owmbok npeano-
naraert, 4TO PeAaKTop AN KaXA0M HanaeHROW OWnbKK
YKa3bIBAET NOML30BATENIO BAPWAHTh!I €€ UCNPaBNeHns.

B cnyyae TeKCTOBOro pefakropa oba noaxona oc-
HOBBLIBAIOTCS HA 3HaHWK rpaMMaTuky f3blka 1 Habope
CEMaHTHMYECKUX Npasu.

B npeanaraemom rpaduyeckom peaaktope ama-
rpamm B UML-HOTaUMK 3TU NOOXO4bI peann3oBaHbl aB-
Topamu Ha Haze orpaHuYyeHun, onpeaeneHHblX CTaH-
[apTom a3bika UML 1 ONncaHHbIX Boille AONONHNTENb~
HbIX OrpaHuyeHni. Tak, 405 HeAOCTUXKUMOro COCTOSTHUA,

4 Palette
b

-
£,

L 3 a2k é2 /01,11 el3 foZ.zd

Discormected Connected €100
€2 fot.12 02.16 =
@
221 /0225
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e fresources s

i

ok ] comcel |

B Puc. 4. [Ipeanaraemble BAPUAHTbI MCNPaBReHs OWLNOK
Ha anarpamMme

npeacraBneHHOro Ha puc. 3, nons3oBatento dyner
npensioxeHo 0obaBuTb NEPEXO B 3TO COCTOAHUE U3
MOBOro NOCTUXUMOro (puc. 4).

dopmaTuporanue. PopmarmpoBaHue koga 06-
ner4yaeT ero 4YreHue. MHOrve TeKCTOBblE PeaakTopb
MO3BONAIOT apTOMaTUYECKM GOPMaTUpoBaTh KO,

AHanorom GopmaTupoBaHUg KOga NPUMEHUTENbHO
K Avarpammam, rno MHeHU0 aBTOPOB, SIBASETCS X YK-
nagka (layout). 3apadqa yknanku amarpamm aBnaeTcs cy-
wecTseHHo Bosiee cnoxhHon, yem dopmaTnpoBaHmne
Ko[a, Tak Kak 0OLEeNPUHSTLIE 3CTETUYECKME KpUTEepun
KadecTBa yknagku oTcyTcTByioT. B npoekTe UniMod pac-
Knagka auarpamMmm OCyuleCTBAAETCH MEeTOA0M OTXMUra
[15].

3anyck nporpammel. g 3anycka nporpamMmmebl, Ha-
MMCaHHOW Ha TEKCTOBOM f3blKe NMPOorpaMMupoBaHung,
ee TekCT Nnbo KOMMUINPYETCHA B KOA, UCNOMHAEMbIN
onepaumoHHon cuctemomn (C++, Pascal) nnm Buptyans-
HOW MalWmnHoM (Java, C#), nubo HenoCcpPeACTBEHHO UC-
MONHAETCH NHTEepnpeTaTopom (JavaScript, Basic).

MonoOHbIe peleHna A0CTYNHBI U Ans rpaduyecko-
ro Asblka rporpaMmuposanHnsg. HanpuMmep, oaa uHTep-
npetTaunoHHOro noaxopa nNpu 3anycke auarpammel ee
coaepxnmoe npeobpasyerca B XML-onucaHnue, KOTO-
poe nepenaeTcs uHTepnpertaTopy. ViHtepnpertatop, B
COOTBETCTBUU C ONEPALNOHHON CEMAHTUKON, N3NO0-
XKEHHOM Bbille, «BbINONHART» XML-onucaxHmne. 3710 onu-
caHue aBnaeTca M30MopQOHbIM NpeacTaBNeHneM co-
NEPXMMOro amarpamm, v rnosToMy MOXHO roBOPUTL O
«3anycke» guarpamMmM, Kak nporpamm.

Otnapka. O6bLIYHO, MOCse nokanuaaunn owmndku,
oTnagka nporpaMm npeacTaBnseTt cobol TpacCcupoBky
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\ MPOrPAMMHBIE 1 ATINAPATHbBIE CPELCTBA AN

MPOrpamMmHOro Koga ornepartop 3a ofneparopoM ¢ of4-
HOBPEMEHHbBIM aHAIU30M 3HAYEHWIA NEPEMEHHbIX.

na rpadundeckont aBToMaTHOWM Moaenn oTnaaka —
3TO Tpaccuporka rpada NepexooB ¢ aHann3oM Texy-
Wero CoCTosHUA, COOLITUIA 1 3HAYEHWIA BXOAHbIX Ne-
peMeHHbIX. [py HEOBXOOMMOCTY BO3MOXHA TEKCTORAS
0OTNnagKa Koaa BbIXOAHbIX BO3AEUCTBUN.

Bubnunoreku. BOMLLWMHCTBO CYLECTBYIOWMX $S3b!-
KOB NPOrpamMmmnupoBarmsg NoAAepXnUBaoT UAS0normio
6ubnnotexk n kapkacos (frameworks). Bubnmorteka —
NPOrpamMMHbIA MOOY/b, PEANU3YIOLWWA QYHKLNOHANb-
HOCTb B paMKax HeKoTopoi npeaMmeTHon obnactn. Kap-
Kac — 310 Habop NporpamMmMHbix 6Ha30BbLIX CyLHOCTEM U3
HEKOTOPOW nNpeaMeTHol 061acTyl, YTOHHAA U ACFONHSS
KOTOpble creayeTt CTPOUTL NporpaMmmy. s TeKCTOBIX
A3bIKOB BUBNNOTEKY W KapKachl, Kak npasunc, npeg-
CTaBNAOT COBOW CKOMNUMPOBAHHbLIA KO, NOoAKI0Ya-
eMblil K NporpamMmMe B NpoLiecce ee KOMMUNsauum (cTa-
Tnyeckmne BUBANOTEKN) UK BO BPEMS VICTIOAHEHUS (AU~
Hamuyeckme Bubnuorekn).

B pamkax aBToMaTHOro nogxoga B OubnnoTeky u
Kapkachl CnefyeT Bk4YaTe 3apaHee CKOMMUINPOBaH -
Hble UCTOYHUKN COBBLITUI U 0B6BEKTbLl yripagneHus.
OnbiT pa3paboTky NMOKA3LIBALT, YTO MNPUIIOXEHUS, Pa-
foTatlowme B oOHOW npegmerHon obnacTu, pasniuda-
I0TCA HE CTOJIbKO BbIMOQMHAEMbIMU aTOMapHbIMWU Ael-
CTBUSIMU, CKOJSIbKO NOFMMKOW BbIMTONHERUS 3TUX A&M-
CTBUM. 3TOT paxT NO3BONAET HAAEATLCS, HTO, CO34aB
LJ18 HEKOTOPOW NpegMeTHol obnactu 6ubnuoTeky vc-
TOYHNKOB CODBITUI 11 OOBEKTOB YNPABNEHUS, NMPW NPO-
rPaMMUPOBAHUN NPUNOKEHWIA 13 3TON NpeaMeTHON
obnacti MOXHO OyAeT NOMHOCTbIO OTKA3aTbCs OT Ha-
nMCaHnNs KoOa Ha TEKCTOBOM SI3bIKE MPOorpamMmMmupoBaHms.

3aknwoyerme

B cTatbe nanaraercs noaxoq K cosgaHuio rpaduyec-
KOro €3blka 018 aBTOMaTHO-0pUERTUPOBAHHOMO Npo-
rpaMMUpoOBaHUs.

3TOT Noaxon No3BONAET:

cokpauaTte 06beM Koaa Ha TEKCTOBOM A3blKe Npo-
rpaMMunpoBaHus;

0TKa3aTbCs OT TEKCTOBOrO NPOrpaMMyUpoOBaHmAs A5
HEKOTOPOW NpeameTHon obnactn npw Kanudum 6mb-
JINOTEKN NCTOYHWKOB CODbITUI 11 0OLEKTOB yNpaB/ieHns
ons Hee;

CTpOUTL NpeanoxeHHole B SWITCH-TexHonorum cxe-
Mbl CBSI3e 1 rpadsl nepexonos B UML-HoTauuu gma-
rpamm K1laccoB W AvarpaMmm COCTOSIHWIA, COOTRETCTBEH-
HO, M BKJIIOYATb UX B MPOEKTHYK AoKymeHTauwmo [16];

GopManbHO M HArAAOHO OMMCbIBAThL NMOBELEHUE
nporpamMmm n MOoAMPUUUPOBaTL WX, 3MeHas B8 60Jb-
LWWHCTBE CAyYaeB TONbKO rpadbl Nepexoaos;

YIPOCTUTE CONPOBOXAEHNE MPOEKTOB BCNEACTBUNE
NOBBILEHUS LIEHTPanM3aUmm NOriKM NporpamMmmM.
icxoaHbie TEKCThI, [OKYMEeHTaumMsa 1 npumMmeps! nc-
nonNb30BaHUSA NPOrpamMmMHoro nakera UniMod npea-
cTaBfaeHb! Ha canTe hitp://unimod.sourceforge.net.
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