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METOAONOMA NPOEKTUPOBAHUA CUCTEMHbIX MOAENEN
PABOYUX NPOLIECCOB C MNPUMEHEHUEM
NMPEAMETHO-OPUEHTUPOBAHHbIX METAA3bLIKOB

r.r. Kynukoe, A.FO. CanoxHukoe, A.A. Ky3Heuyoe, A.C. MaepuHa
Yebumckul eocydapcmeeHHbil aguayUoHHbIU mexHuU4Yeckul yHueepcumem, e. Ye¢ha, Poccus

BBenenne. B HacTosmee Bpemsi opraHm3anus OHU(GPOBOTO IIPOU3BOACTBA MPOMBIIIICHHBIX
MIPEIIPUATHNA, MPOM3BOIIMINX CIOXKHYI0 HAYKOEMKYIO MPOIYKIHIO, 3aTPYAHSAETCS HEOTHOPOIIHO-
CTBIO CEMAHTHUYECKUX JAaHHBIX, Pa3pO3HEHHOCTHIO IIPOTPAMMHBIX KOMIDIEKCOB, TpeOyeT eINHON WH-
TErPUPOBAHHON TUIATPOPMBI yrpaBieHus naHubivu. Llesab mccaenoBanusi. Paccmorpers cuctem-
HBIA MOAX0J] (POPMHUPOBAHUS METAAPXUTCKTYPHI MHPOPMAIMOHHONW MIAT(GOPMBI A UCCICAYSMO M
npoOJIeMHOM 00J1acTH € MPOTUBOPEYMBLIMU (alpHoOpH HEONpeaeNEHHBIMHI) OTHOLICHUsIMH. Mate-
puaigbl ¥ MeToabl. TpeOyercs: GopMuUpoOBaHKUE U MPUMEHEHHE ONPEACAEHHON MOCIEI0BATEILHOCTH
METas3bIKOB CUCTEMHOTO MOJIEITMPOBAHUSI, SI3bIKOB BEICOKOYPOBHEBOTO TPOTPaMMHUPOBAHUS 110 Mpa-
BWJIAM HEpapXHuH MOPOXKIAIOIINX IPAMMATUK XOMCKOTO M CEMaHTHUECKON JIOTUKU (OHTOJIOTHH) HC-
ciexyeMoi mpobiIeMHo# obmacTu. ITo o0ecreunBaeT MOCIeJOBATEIFHOE PEIyIIPOBAHIE CEMAHTH-
YECKUX CBOWCTB MPOOJEMHOW 00JAaCTH B MX CHHTAKCHYECKHE MPEICTaBICHUS HWH(POPMAIMOHHON
cucteMbl. HammpuMmep, ISl CHCTEMHOTO MOZICTIHPOBAaHUS OU3HEC-TIPOIIECca COTTIaCOBAHMS KOHCTPYK-
TOPCKO-TeXHOJIOTHYeCKOH mokyMmeHTarun mo CALS-meromonornn HeoOXOAMMO HCIIONB30BAaTh Ma-
TeMaTHYCCKHe METOIbI, METOJIBl CHCTEMHOW WH)XeHepun U cpenctBa PLM-cucremsr Teamcenter.
PesyabsTaTsl. B pabore mpeanoxkeH KOHIENTYaJIbHBIN IMOAX0] IS TOCTPOCHUS M Pa3BUTHS MPE-
METHO-OPUCHTHPOBAHHONW METaapXUTEKTYphl IH(PPOBOI MIaTGOPMBI TUHOTO HHPOPMALUOHHOTO
npoctpancTsa (mardopmser) (EUIT). [Tokazano, 4TO IIst ICKIFOUCHHUS BOSHUKAIONIMX MPOTUBOPCUUI
B IPOOJIEMHOM 001aCTH, B CUCTEME 3JICKTPOHHOTO JJOKYMEHTO000pOTa, HEOOXOJUMO MIPOCSKTUPOBATh
MpsIMbIe M 0OpaTHBIC MojeH «pabounx mporeccoBy (Workflow). TIpuBoasTCs pe3yabTaThl aHATHN3A
cymectByromux CASE-cpencts mis ux 3ddexruBnoi unterpanuu ¢ PLM-cucremoii Teamcenter.
3axurouenue. [IpenoxeHHas METOJOTOTHS CHCTEMHOTO MOJICIHPOBAHUS PACIIHPSICT IIPUMCHEHUE
MeTaapXuTeKTyphsl mudpoBoit mogemn EUII, mo3BomseT ONEHHUTh A(PPEKTHBHOCTH MPOrPAMMHOTO
KOMILIEKCA.

Kurouesvie cnosa: memassviku, popmanuzm meopuu Kame2oputl, UHPOpMayuorHas niamgop-
Mma, cmanoapm cucmemnou urdcenepuu, PLM-cucmema, Teamcenter, cucmemnoe mooenupogarue
busHec-npoyeccos, coz0anue pabouezo npoyeccd, KpoCCHIAMpOPMeHHOe NPOSPAMMUPOBAHUE.

BBenenue

CraHgapThl CUCTEMHOW U MPOTPaMMHON MHXKEHEPHUU OMPEENSIOT PEXkK/Ie BCET0 apXUTEKTYPy HH-
(hopMarmoHHOH TIaTHOPMBI IS TIpeCTaBleHNs (OMMCaHUs) KOHIICTIIIUN 3TANlOB U MPOILIECCOB B OTHO-
[ICHUH )KH3HEHHOTO ITUKJIa CUCTEM, CO3IaHHbIX ueaoBekoMm [1].

3anayn ynpaBieHUs IEATEINBHOCTH 110 CO3/IaHUI0 CUCTEM JIF000T0 MaciuTaba v Ha3HAYSHHS CTaJIKH-
BalOTCA C MpoOIeMoil 00pabOTKH MTPOTUBOPEUHBHIX, PA3HOPOIHBIX MaHHBIX. PacTeT TeHAeHIUs yBeIu-
YCHMSI KOJIMYECTBA HAITMCAHHBIX MTPOrPAMMHBIX CUCTEM ISl OJHOPOIHBIX MPOIECCOB IPEIPUATHS.

Ha gaHHBII MOMEHT CYIIIECTBYET MHOYKECTBO 3a/1a4 YIPaBJICHHUS MPOOIEMHON 00JIaCTH, MHOXKECTBO
MPOrPaMMHBIX CHCTEM (KOMIIOHEHTOB), TIOSIBIISIETCS Mpo0iieMa BHIOOpa MIIM aJlalTalllid MPOrpaMMHOTO
cpenctia (I1C) 1 BO3MOKHOCTH KOMILIEKCHOTO HCIIONIE30BAaHUS 3TUX MPOTPAMMHEIX CPEJCTB B (hopMme
aHanuTHIecKkoro nporpammuoro komiuiekca (AIIK). Takum o0pa3om, BOZHUKAET 3a7a4a MPeACTaBICHUS
npenMeTtHoit oonacty, [1IC u AIIK B 0000méHHOM xHu3HEeHHOM TuKie (puc. 1) [2, 5].

CoBpeMeHHBIE YCIIOBUS, B KOTOPBIX pa0OTAIOT HAYKOEMKHE MAIIMHOCTPOUTENBHBIC MPEATIPUITHS,
TpeOYIOT OpraHu3aIuu UG POBOTO MPOU3BOACTBA [5, 7]. DT0 00yCiIaBIMBAET POCT CIOKHOCTH IPO-
rPaMMHOr0 KOMILUIEKCA, YBEIIMYMBACTCS YKC/IO BBITOJHACMBIX 3a/1a4 U Ji00ast paHee BbIIaHHAs UHQOP-
Malusi MOJKeT OBITh 3ampoIlleHa MOBTOPHO. B yCIOBUSAX ceMaHTHYECKOW HEOAHOPOIHOCTH, HETOYHOCTH
Y TPOTHBOPEYUBOCTH JIAHHBIX BO3HHUKAET HEOOXOUMOCTh MHTEIPAIlMK BCEX JAAHHBIX B eauHOE HuUppo-
BO€ MH(OPMAIIMOHHOE MPOCTPAHCTBO.
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Puc. 1. ®akTophl, onpegensiowme coBpeMeHHble NPo6ieMbl PEUHXUHUPUHIa
nporpaMMHoO-aHanIMTUYECKOro Komrnnekca
Fig. 1. Factors that determining modern problems of software
and analytical complex reengineering

Heo6xomumo oTMETHTB, YTO CEMaHTHUYECKasi MOJIETIb UCCIIEAYEMOM peIMETHOM 00J1acTH anpuopu
COJICP)KUT OTHOMICHUS mpoTuBopeuns. st GopManuzanyuyu BO3MOXKHBIX MPOTUBOPEUH HEOOXOIUMO
MCIIOJIb30BaTh YHUBEPCATHHOE CBOWCTBO — JIOTHUYecKue KBaapaTsl Jlekapra. OTHOLIEHUS POTHBOPEYHA,
orpeiesIEHHbBIE C TOMOIIBIO YHUBEPCAJIBHOTO CBOMCTBA, HE 00s3aTEIbHO CYILIECTBYIOT, HO €CJIU CYILECT-
BYIOT, TO ONPEAETICHHO C TOYHOCTBIO 10 CTPYKTYpHOTro mM3oMopdusma. s ycTpaHeHus! TaKuxX MOTEeH-
IUaNbHBIX NpOTHBOpednii npo¢. B.B. AHTOHOBBIM NPEASIOKEHO IOMOJHSATH JOTUYECKYIO CTPYKTYPY
MOJIENT TIPEJMETHON 00JacTH YIpPaBICHYECKUMH CTPYKTYPHBIMU CBSI3IMHU. Takum oOpa3oM, CTPOUTCS
CTPYKTypa OTKPBITOH HEIPOTUBOPEUUBON MeTamoienu nudppoBoi npeameTHol obnactu. [Ipeqnaraercs
JIByXdTalHas MpoLEAypa: BO-MEPBBIX, OCYIIECTBIATh MOMCK MPOTUBOPEUNBBIX KBaJIpaToB; BO-BTOPBIX,
KOMIIEHCHPOBATh BBISBJICHHBIE POTUBOPEUHS MyTEM TOCTPaWBaHHUs METAMOAEIH 10 KHOEPHETUIECKON
CHCTEMBI YIIPaBJICHUS C OOPATHBIMH CBS3SIMHU.

Ha puc. 2 no ananoruu ¢ [4] npuBeneHa cxema GOpMUPOBAHHUS MHOXKECTB JIJIsl KBajipara Jlexkapra u
€ro JIEKOMIIO3HIUS B TePMHUHAX (OPMATBHOW JIOTUKH W TEOPHH KaTETOpHU JIIsl €JMHOTO IH(POBOTO
nHpopmamonHoro npoctpanctsa (EUII).

Pemenue nanHo# npoOieMsl Takxke TpeOdyeT 0000MEHHOTO MTPUMEHEHUSI COBPEMEHHBIX MaTeMaTH-
YECKHX METOJIOB TEOpPHHM KaTeropuil [3], Teopuu (CTaHAAPTOB) CUCTEMHOW HHXKEHEPHH, HalpUMep
ISO15288 u mp. [1].
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Fig. 2. Scheme of Descartes square set formation and it is decomposition for the UIS

1. KoHnenTyaJbHBbI NOAX0 K pelIeHNI0 MPo0ieMbl

dopmanuzanus 3HaHUH O LeJICHANPABICHHOH JIEITETLHOCTH B KAKOH-THOO HUCCIIeNyeMOM MpeIMeT-
HOW 00J1acTH ¢ MOMOIIBI0 (YOPMHUPYEMOI ITOCIIEI0BATEIbHOCTH METAs3bIKOB HAUYMHAETCS MPEXKAE BCETO
¢ )OpMBI OHTOJIOTHYECKOTO ONMCAHMS (CEMAaHTHYECKAask MOZETID).

3anavya mocTpoeHus cemantnuecko mozenu EUII, ompenensemoro mormkoil xBaapata Jlekapta
(cM. puc. 2), popmupyer uepapxuio nopoxaaronmx Metas3bikoB (EC, s3bIk 3amad, mMetas3biku (op-
MaJIbHOTO MOZEIMPOBAHUS U IPOTPAMMHPOBAHUS U T. 1.).

s mpumepa nipeacraBuM Mojeis «Padounit npomece coriacosanus OK/» B ¢popme oHTONIOTHH
Ha €CTECTBEHHOM SI3BIKE. «...3TO MOCJIEOBATENbHBIN TPaJUIMOHHBIH MapIpyT OyMaKHOTO JJOKyMEHTa —
noyHHMKa. [Ipu BersiBiennn ommbku DK/ Bo3Bpamaercs papabotuuky. B pesynprare numeer Mecto
MHOXecTBO urepauuii. To ectp B mponecce npoBepkr DKJ[ BOZHHKAIOT MPOTHBOpPEUMBHIE (BHEIITAT-
HBIC) CUTYAINH, KOTOpPbIC TPeOyeT MPUHATHS yIPaBICHUECKOTO PEIICHUs, B HEKOTOPBIX CIyYasiX MoTpe-
OyeTcs UI3MEHEHHE WIN 1a)Ke PEMH)KUHUPHUHT paHee pa3padoTaHHOro MapLipyTa OU3Hec-Ipouecca. . . ».

C TOYKM 3peHHs] CUCTEMHOM MHXEHEPHUHU Ha CIEIyIoIIeM 3Tane Gopmanuzanuu OH3HEC-TIpolecca,
coJiepkariero 0oJbIIoe KOJTUYECTBO OOBEKTOB C BHYTPEHHUMH U BHEIIHUMH B3aUMOCBSI3SIMHU, 1EJIECO-
o0pasHo ucrnoiab3oBath CASE-MHCTPYMEHTHI ¢ BCTPOCHHBIMH (POpPMANBHBIMU MeTasi3bikamu. Jliist pac-
cmarpuBaeMoro npumeneHuss PLM-cuctempr Teamcenter HEOOX0JMMO BBIACIUTH BHYTPEHHHH MeTa-
SI3BIK JUTSI TATbHEHIIIEr0 MOJIEIMPOBAaHUS Ucciiegyemoro pabodero mporecca. OTMeTHM, YTO JAAHHBIA
MeTasi3bIK J0JDKEH (hopMalI30BaTh ONMMCAHUE B MPOCTPAHCTBE 33/1a4 U HEMOCPEACTBEHHO B cpene PLM-
CHUCTEMBI.

2. TpeGoBaHMA K MeTafA3bIKY HA OCHOBE aHAIN3a cTelM(PUKHU MpeIMeTHOI 001acTH

Jlnst orrcaHus OM3HEC-TIPOIECCOB B HACTOSAIIECE BpeMs pa3paboTaHbl JECSITKH METOOJIOTHH, TaKH1e
kak SADT (IDEF0, IDEF3), DFD, UML, ARIS, BPMN u muorue apyrue [9-13, 17].

Memoodonozun SADT na 6aze nporpammusix cpeactB IDEF mosenena mo BPMN-texuonorum, as-
tomatu3upymoieid Bce atansl CASE, or onucanus mpeaMeTHON 00JacTH 0 UCIOJHSAEMOI0 MPHIIOKE-
nus. Hanpumep, BPMN-RUNA, PEGE, ARIS u ap.
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Memooonozus moodenuposanus 6usnec-npoueccoe ARIS (Architecture of Integrated Information
Systems) — B ocHOBe JtekuT THOKHE 36K MogenupoBanus eEPC (extended Event Process Chains), sis-
nsrouMiics pacmupenueM s3pika EPC.

Azvik epaghuueckozo onucanus UML (Unified Modeling Language — yHu(UIMPOBaHHBIN s3bIK
MOJCITUPOBAHUS) — S3BIK TPAGUICCKOTO OMMCAHUS I OOBEKTHOTO MOJEITHPOBAHMS B 00JaCTH pa3pa-
6otku mporpammHoro obecnieuenusi. UML Activity Diagram gacTo mcmonb3yercsi B Ka4ecTBe HHCTPY-
MEHTa MOJENMPOBaHHs OM3HEC-TIPOLIECCOB, a TAKXKE JIOTHKH CIICHAPHUS BApPHAHTOB HCIOIB30BaHUS TPO-
TPaMMHBIX TPOIYKTOB.

Cmanoapm BPMN. I'naBHas 11enb cranmapTa [11] — 3To obecrieueHre HATISAHON HOTAIMeH OITH-
CaHUs IS Pa3HBIX KaTeropuid MoJb30BaTelNeil: OT OM3HEC-aHAIMTHUKOB 10 PYKOBOJIUTENEH M OOBIYHBIX
MOJIL30BaTEIICH, KOTOPBIC UCTIONB3YIOT OM3HEC-TIpoliecchl. ECTh nsaTh THIOB AneMenToB B BPMN: nan-
HBIE, 3JIEMEHTHI TOTOKOB, 30HBI OTBETCTBEHHOCTH, COETUHSIIOIIUE HIEMEHTHI, apTe(DaKThI.

[Ipu aBTOMaTH3aKUK Ka)IOTO MPOIIECCa BBHIMTOIHSAIOTCS CIEAYIONINe NEHCTBHS: ONpeAeNieHIe qaH-
HBIX MOJIENH, co3aanne (HopM, co3maHne OM3HeC-TIPaBwII, IOATBEPKACHUE PECYPCOB, HHTETpaIlns, MC-
TIOJTHEHHE.

st olleHKH cTaHgapTa BOCIOJIB3yeMCsl IIKanoi, mpeayioxkeHHord B [10]. Ouenka mo 3amaHHOMY
Kputeputo Beioupaetcs ot 0 10 2, rae 0 — MONHOEe HECOOTBETCTBUE KPUTEPHIO, a 2 — IMOJIHOE COOTBETCT-
Bue. [l mosicaeTa o01miei oreHKH BO3MOXHOCTEH KaXXIOMy M3 KpUTEpHeB ObLT Ha3HAYESH BEC, PaBHBIN 1,
B CJTy4ae, €CJI KpUTePUi HOCUT TOJIOKUTEIBHBIN XapakTep, Ui —1 — B cllydae OTPUIIATEIEHOTO XapaK-
Tepa KpUTepusl.

C TOuKM 3peHHs COOTBETCTBHsI Mojejieil OM3Hec-poleccoB HOTAalUMK pabodyero mpoiecca B
Teamcenter mo BeIOpaHHBIM KpHUTEpUAM HamOoiiee ynoOHOU siBisercss meromonorus BPMN (cm.
TabIuUILy).

OLieHKa A3bIKOBbIX CPeACTB ANA MoaenvMpoBaHus 61M3Hec-npoLeccoB
Evaluation of language tools for business process modeling

Ioka3zateinn Bec SADT DFD ARIS UML BPMN
JocTynmHOCTb 1 TOHUMAaHUS 1 1 2 1 2
Harnsanaocts Monenu 1 2 2 1 2
Qe[ [ [ [ [ |
Paznenenne Ha ponmu 1 1 1 1 0 2

MopaenupoBaHue CLICHApUEB
W3MEHEHNS CBOMCTB 00BEKTOB 1 1 0 0 1 2
BO BpEMEHU

Bo3moxHOCTE 100OaBIEHUS

1 1 0 0 0 1
aTpuOyTOB
N30bITOUHOCTD -1 1 0 1 0 0
CymMapHblii 6ai 8 6 5 6 10

3. [Ipumep pacmmpenus GyHKIHOHAIA padodero mpouecca B Teamcenter

PaccmoTtpum cymiecTByrommid  OM3HEC-TIPOLIECC COTJIACOBAHUS AJIEKTPOHHOM KOHCTPYKTOPCKOM
JokyMeHTanmu (puc. 3) Ha MammHOCTpouTedbHOM mnpeamnpuaruu [8]. Ludpamu (or 1 mo 15)
0003HaYeHa TIOCIIEJOBATEIBHOCTh MPOXOXKICHUS DJJICKTPOHHOW KOHCTPYKTOPCKOW JIOKYMEHTAIMU
(3K /1) mo Om3HEec-mporieccy MEXAy CIyKOaMU M COMIACYIONTAMH JTUIIAMH, PUHUMAIOIIAMHU PEIICHUS
(JIITP).
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Fig. 3. Mnemonic diagram of an existing business process in a PLM-system
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ABTOMAaTHYECKHUNA MTpOrpaMMHBIH KoMrioHeHT [ 1] mpoBepku 00bekToB (AIIKIIO) npemnasnadeH 1is
MPOBEPKHU aBTOpa 00BEKTa, J0OaBICHUS PEBU3UH OOBEKTOB U T. A.

Aptomatnueckuii nporpaMmHbiii komrnoHeHT (ATTKHII) ciyxut ans ompeneneHus ciayx0, oTBe-
YAIOIIMX 32 MPOBEPKY TEXHUUECKUX TPEOOBaHUH, 1 aBTOMATU3UPOBAHHOTO HAa3HAYCHHUS TIOATMCAHTOB.

ABTOMaTH3MPOBAHHBIN MPOTPAMMHEIN KOMITOHEHT 110 pabote ¢ 3amedannsmu (AIIKP3) npennasna-
4eH A1l OPMUPOBAHUS M PAHKUPOBAHUS 3aMEYaHHH, BBIITAHHBIX CITYOaMU ITpH POBEPKE 0OBEKTOB.

Komnonentsr AIIKIIO u AIIKHII nanucansl Ha si3pike nporpamMmmupoBanust C++ [11], komnoHeHT
AIIKP3 pazpaboran Ha Java [6, 16] ¢ ucnonbs3zoBanuemM cpenst pazpadorku IDE Eclipse [18].

Ha puc. 5 mpuBenena cxema pa3zpabOTaHHOTO MPOTPAMMHOTO KOMILJIEKCA B COCTaBE YETHIPEXYPOB-
HeBoW apxurektypbl Teamcenter [14, 15]. Takas apxuTekTypa MO3BOJSET ONTUMAIBHO PACIIPENIETHTh
Harpy3Ky MeXIy CEpBEPOM H KIIMEHTOM.
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Puc. 5. KomnoHeHThl K B coctaBe Teamcenter
Fig. 5. Components of the software complex in architecture Teamcenter

CxeMa MOJICpHU3HPOBAHHOTO OHM3HEC-TIpOIlecca ¢ pa3pabOTaHHBIMH MPOTPAMMHBIME KOMIIOHEH-
TaMU MpeAcTaBiieHa Ha puc. 6. OTIWYUTEIBHBIMH OCOOCHHOCTSIMHU IMPOLIECCa SIBIISIFOTCSA: MPOBEpKa
obwekra B Teamcenter, napamnenbHas otnpaBka DK/l B ciry:k0bl, BEIOOp MyJa MOJIMCAHTOB, MOIYJIb
3aMEYaHUH.

Kak BugHO M3 MHeMoxcembl puc. 6, Tenepb corinacoBanue IKJ[ mpoucxoauT Bcero B 5 3Tamos.
Ha puc. 7 nokazaH MoJepHU3MPOBaHHBIN pabouwnii mporecc B MeHemkepe «KoHcTpykTop padounx npo-
meccoB» B PLM-cucteme Teamcenter.
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BriBoabI

1. [IpennokeH KOHUENTYaJdbHBIA MOIXOA Ui TIOCTPOCHUS M PAa3BUTUSl MPEAMETHO-OPUEHTHPO-
BaHHOU MeTaapXuTeKTypsl mudpoBoii momenu ENII (mmatdopmel) Ha OCHOBE aHaTW3a MHOXKECTBA WH-
(hOpMaITMOHHBIX OOBEKTOB C WX HEIPOTHBOPEYHBBHIMU M MPOTHBOPEUYNUBBIMUA OTHOIICHUSMHU TIO JIOTHKE
kBajpara Jlekapra.

2. aTerpanysi mocjieqoBaTeIbHOCTH YKa3aHHBIX METas3bIKOB IO3BOJISIET CPOPMHUPOBATH TEPMU-
HANBHEIN andaBuT U GOpMaAIbHYIO TPAMMAaTHKYy, OpUEHTHPOBAHHbBIE HA MICCIEAYeMYIO ITU(PPOBYIO MPO-
0JIeMHYI0 00JIacTh, TaK KaK PEIaKTOPHI MPUMEHIEMbBIX METas3bIKOB, KaK MPABUIIO, COMEPIKAT BCTPOCH-
HBIE CPEJICTBA JJIsl ONPEACIICHHUS CIIOBapsI JAHHBIX U OHTOJIOTUH Mozenel B popMme rioccapus.

3. PaccMoTpeH TpUKIIaIHONM acrekT uccieayeMoi nmudpoBoi odnactu Ha npumepe PLM-cuctemsr
Teamcenter — cornacoBanue DKJI. IIpuBenensl pe3ynbTarhl ananmu3a cymectByromux CASE-cpencts
i ux 3¢ dextuBHoi naTerpaunu ¢ PLM-cuctemoit Teamcenter. O6ocuoBana 3¢ (eKTHBHOCTH IPHMe-
nenus CASE BPMN.

4. IIpennoxeHHas METOMOJIOTHS CHCTEMHOTO MOJIETTMPOBAHHS, OPHEHTUPOBAHHAS HA MICCIEAYEMYIO
npoOJIEeMHYI0 00JIaCTh, TIO3BOJISICT MOBBICUTH 3G (EKTUBHOCTD Pa3BUTHsI (pacIiUpeHHs 00NacTH IpuMe-
Henus) PLM-cuctembr Teamcenter 3a cueT npuMeHeHHsT KPOCCIUIATHOPMEHHBIX SI3IKOB IIPOTPaMMHPO-
Banus (C++, Javau 1. 1.).
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DESIGN METHODOLOGY SYSTEM MODELS OF WORKFLOWS
USING SUBJECT-ORIENTED METALANGUAGES

G.G. Kulikov, gennadyg_98@Yahoo.com,
A.Yu. Sapozhnikov, axl_mail_box@mail.ru,
A.A. Kuznetsov, kuznecovopkr@gmail.com,
A.S. Mavrina, nytka_008@mail.ru

Ufa State Aviation Technical University, Ufa, Russian Federation

Introduction. Currently, the organization of industrial enterprises digital production that
produce complex science-intensive products is complicated by the differently of semantic data, the
discrepancy of software systems, and requires a uniform integrated data management platform.
Aim. The purpose of the article is to consider a systematic approach to the formation of a meta-
architecture of an information platform for the researched problem area with contradictory relations
(a priori undetermined). Materials and methods. It is necessary to apply and to form certain sequence
application of system modeling metalanguages, high-level programming according to the hierarchy
rules of Chomsky’s generating languages and semantic logic (ontology) of the researched problem
area. That provides a consistent reduction of the semantic properties of the problem area in their syn-
tactic representations. It is proposed to use mathematical methods, system engineering methods, and
Teamcenter PLM software for system modeling of approving design and technological documenta-
tion business process to CALS methodology. Results. The paper proposes a conceptual approach for
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the construction and development of a subject — oriented meta-architecture of the digital platform
UIS. It is shown that to exclude existing contradictions in the problem area, it is necessary to design
direct and reverse “workflows” models in the digital document management system. The results of
the existing CASE methodology analysis for effective integration with the Teamcenter PLM system
are presented. Conclusion. The system modeling proposed methodology extends the application of
the metaarchitecture of the digital model UIS and allows evaluating of the software effectiveness.

Keywords: metalanguages, category theory formalization, information platform, system engi-
neering standard, PLM-system, Teamcenter, business process modeling, workflow design, cross-
platform programming.
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