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AHHOTaUuus

NocraHoBKa npo6nembl. 3ajaya onpegeneHus 6MbIMOTEKM 3K3eMNNAPOB NOTOKOB paboT B aHaNUTUYECKOM Buae u hopMynmpos-
Ka MeTtoda ¢hopMupoBaHUs BMBNMOTEKN 3K3eMNIsSPOB NMOTOKOB paboT BM3HeC-MpoLeccoB Npu NPOEKTUPOBAHWMM CIIOXKHbBIX TEXHUYe-
ckux usgenwii B CAMMP siBRsieTcs akTyanbHOW Hay4YHO-TEXHUYECKON 3ajayelt B Teopuu ynpasnieHust GusHec-npoLeccaMmm B yCroBUsIX
KPYMHOrO paavoTEXHUYECKOro NPeAnpUsTUS.

Llennb. MpeanoxuTts HOBbI MeTo (OpMUMPOBaHWUst GUBIMOTEKM SK3EMMNISIPOB MOTOKOB paboT, KOTOPbIN MO3BOMMT MHOrOKPaTHO MC-
Nnosb30BaTh MPOEKTHbIE peLleHns uan MoauduumMpoBaTb (KacTOMMU3MPOBaTb) UX C YHETOM HOBbIX 3aAady, NMPUMEHSS KOHUEMNUMIo no-
BTOPHOro mncnonb3oBaHus (Reuse).

Pe3ynbTaTtbl. bubnvoTeka 3k3eMnnspoB NOTOKOB paboT coAepXUT Habop NPOEKTHbLIX XapaKTEPUCTUK, OMNpeaensioWwmnx coaepXxaHme
613HeC-NpoLiecca pelleHysi NMPOeKTHOW 3aaun B AMarpamMMaTMyeckoM BUAE COMlacHO BU3yaslbHbIM rpaduyeckmM si3bikaM M HOTauu-
AM-cTaHaaptam UML, IDEF, EPC, BPMN u ap. MpeanoXeHHbI METOA MO3BOJISIET COKPaTUTb MaTepuasibHbIe 3aTpaThl MPU NPOEKTUPO-
BaHWUWN U U3rOTOBMEHUM CIIOXHBIX TEXHUUYECKMX CUCTEM 3a CHET y4eTa YXe CYLLECTBYIOWMX NPOEKTHBIX pelleHuid (MpoueccoB), B TOM
ynce KOHCTPYKTOPCKMX U TEXHONOrMyeckux (Hanpumep, 1cnosib30BaHne yxe rotoBoro CTeHAoBoro obopyaosaHue, a He paspaboTka
HOBOrO).

MpakTnyeckas 3HaYMMOCTb. 10 oLeHkaM 3KcnepToB [1], cokpallueHune 3aTpaT oxugaeTcs Ha 3% npu peannsaummn Takoro MeTofa
Ha 6a3e 6mMbnnoTekn aK3eMnNApoB NOTOKOB paboT.

KoroyeBsbie c/ioBa
[ToToku pabot, 6ub/IMOTEKE, BUIHEC-TIPOLIECC, MPOEKTUPOBAHNE, MPaAMMATHKA.

UccnepoBaHue BbINOJIHEHO NpU (pHAHCOBOW noaaepxke PO®U B paMmkax HayuyHoro npoekta N2 17-07-01417.
WUccnenoBaHue BbiNoNHEHO npu ¢mMHaHCOBOW noaaepxke PO®U u MNMpaBuTtenbcrBa YIbsIHOBCKOI 06/1acTu B paMKax Hayu-
Horo npoekTta N2 18-47-730032.

UccnepoBaHue nogaepxaHo rpaHToM MuHucrepcrea o6pasoBanust n Hayku P®, npoekt N2 2.1615.2017/4.6.

DOI: 10.18127/j20700814-202001-05

BBeaenne

OCHOBBI TEOPETHUYECKOW HH(POPMATHUKH SIBIISTIOTCS (PyHAAMEHTANBHOM 0a30i U pa3BUTHS TEOPUH YIIPABICHUS
Ou3HEeC-TIpollecCaMy KaK HAyYHOW JAMCIUIUIMHEL V3BeCcTHBIC yueHbIe COBPEMEHHOCTH, Takue Kak A. ThropuHT,
k. don Heiiman, M. Munckuii, A. Uepu, C. Kinunn, JI. Ckott, 3. Manna, 3. [leiikctpa, U. Xoap, [Ix. bakyc,
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H. Bupt, [. Kuyt, P. ®noitn, H. Xomckuit, B. Typckuit, A.A. Jlsnynos, A.H. Konmoropos, H.H. Moucees,
AN. Mansues, A.A. Mapkos, B.M. I'mymkos, A.Il. EpiioB onpenenvian MmareMaTHUecKUi anmapar, ooecreyu-
BaIOMIMK (OopMaIH3anuio OM3HEC-TPOLECCOB ISl UCCIEOBAHMS BBIYUCIUMOCTH CTPYKTYpP, CBOMCTB U CeMaH-
THK, B TOM YHCJIE IUIsI KOHTPOJIS, aHAIM3a CUHTAKCUCA (TOIIOJIOTUH) M CEMAHTUKH HA HaJU4YHe OLIMOOK.

MeTtoas! popMHpPOBAHHS IK3EMILIAPOB TOTOKOB PabOT OTHOCATCS K Kiaccy 3amad Workflow mining (Pro-
cess mining) ¥ SBJISIFOTCS TIEPCIIEKTUBHBIM HANpaBICEHUEM TEOPUH yIpaBieHUs Ou3Hec-mpoueccamu (Business
process management), B KOTOPOW OJHOMN W3 HAYYHOH MPOOJIEMON SBISETCS PEIIeHUe 0opamuoul 3a0ayu [2] aB-
TOMAaTH3alUU NPOEKTUPOBAHUS JUHAMHUYECKUX PACHpPEAETICHHBIX MOTOKOB paboT B BHIEC AWArpaMMaTHYECKHX
Mojeneit [3—6] mpu MpoeKTHPOBAHUH, CONPOBOKACHUN M PEHHXHHUPWUHIE CIIOKHBIX aBTOMATH3MPOBAaHHBIX
cucteM. McxoqHpIMu (BXOJHBIMH) JaHHBIMHU Uil pEILCHHs OOpaTHOM 3ajauyd CIyXaT cOOBITHS (CBEICHHS) O
BBITIOJTHCHHBIX 3a7[adax W MPUHATHIX PEMICHUIX (HarmpuMep, 1o nHbopManun Jior-daiios). Ciaenyer OTMETHTD,
9TO c(hephl MPUMEHEHUSI TEOPUN YIIPABICHHUS OM3HEC-TIPOIIECCAMH M TTOTOKaMHU padOT OOIMIMPHBIE U BKIIOYAIOT
B ce0s 4eJI0BEKO-KOMITBIOTEPHOE B3aUMOJICHCTBHIE (HapUMep, B IPOMBILIUIEHHOCTH — KOHCTPYKTOPCKasl MOATO-
TOBKA MPOW3BOJCTBA).

CoBpeMeHHBIE CHUCTEMBI YIIpaBJIeHUs Ou3Hec-mporeccamu, Takue kak SAP, PeopleSoft, Oracle, CRM
(Customer Relationship Management) software mpuMEHSIIOT TEOPHUIO YIpaBiIeHUs] OU3HEC-TIPOIecCaMH B BUIC
KOMITbIOTEPU30BAHHBIX TEXHOJIOTUH U MoxmyJeil. MonenupoBanue OU3HEC-IIpoLiecca B TAKUX CUCTEMax — JaJe-
KO HE TpHUBHAJIbHASA 3ajada U TpeOyeT MOHWMAaHUs S3bIKa ONMucaHus OusHec-mporiecca (Hampumep, BPMN) u
noapoOHOro 00CyXIeHUS TPOOIJIEMBI C BOBJICYUEHHBIMH B IPOLIECC paOOTHUKAMH U PYKOBOJCTBOM.

Hens pabdoThsl — OPEemIOKUATE HOBBIH METO (hOPMHPOBAHUS OHOIMOTEKH PK3EMIUISIPOB MIOTOKOB pa-
00T, KOTOPBIH TTO3BOJIMT MHOTOKPATHO MCIIOJIL30BATh NMPOSKTHEIE PEIIeHHs MK MOAUMUIIMPOBAThH (KACTOMU3HU-
POBaTh) UX C YUETOM HOBBIX 3aja4, IPUMEHsIsI KOHLEIIHIO TOBTOPHOTO Hcmonb3oBanus (Reuse).

dopmajbHOe onpeaeieHue 0M0JIU0TEKH IK3EMILISIPOB IOTOKOB padoT

ABTOpaMu CTaThH pa3paboTaHa JUHAMHYECKAs MOJIENb MPEICTABICHUS MPOILECCOB MPOCKTUPOBAHUS aBTOMATH-
3upoBaHHBIX cucteM st Workflow mining Ha 6a3e aBTOMaTHBIX BpeMeHHbBIX Tpadudecknx RVTI-rpammaruk,
obecrieunBaOIMUX (opMaIbHOE OMFCAHKE MOTOKOB PaboT OM3HEC-TPOIECCOB, OTIMYAIOIIASICS OT aHAJIOTOB
TEM, YTO TI0 HEH MOKHO ONPENEeNUTh MECTO OIIMOKK JHarpaMMaTHIEeCKOW MOJETH M TUIl OLIHMOKH, B TOM YHUCIIE
MIOHSATH, CTPYKTYpPHAs 3TO WK ceMaHTH4ecKas omuOka. Ilpu sToM dopmanuzanns U aHanu3 JuarpamMmaruye-
CKHX MOJIEIeH OM3HEC-TIPOIIECCOB BHITIOHACTCS 10 IPHUHIIAITY cecpecayuu (Pa3IeieHns ), TO eCTh BECh OU3HEC-
MPOLIeCC AETHUTCS Ha OTAEIbHBIE MOTOKH PadoT, I KOTOPBIX (POPMHUPYIOTCS JHarpaMMaTHYeCKue MOACTH H
BEITIOJTHSIETCS UX aHAJN3, MOCIIe KOTOPOTO KOPPEeKTHBIE (6e301iO09HbIe) TOTOKH padoT COOMpAIOTCs (arperu-
PYIOT) B AMAarpaMMaTHUYECKYIO MOJIEIb OIIMCAHMS NCCIIELyeMOro Ou3Hec-mporecca.

ABTOMaTHOH BpemeHHOU rpaduueckori RVTI-rpammaTukoit sizbika L(G) Ha3pIBaeTcsl ymopsaodeHHas

BOCbMEpPKA HEIMYCThIX MHOXECTB G = (V,Z,Z,C,E, R,r,ro) , Tme V= {ve, e= 1...L} — BCIIOMOTATEILHBIN aj-

¢asur (anpaBuT oniepannii HaJl BHYTPEHHEH MaMsIThIO, IPEACTABICHHBIN Mara3uHOM HJIH DJIaCTHYHOMN JICHTOMH);

z={a

> n=1...T } — andaBut rpadUIeCKuX CUMBOJIOB (0OOBEKTOB); X = {an, n=1.T } — KBa3UTEPMUHAIb-
HBIH anQaBuT, SBISIOMIUICA pacIIMpEeHHEM TePMHHAIBHOTO andasura X; C = {c,c =c+4 |3y =0—>c= 0} —
UICHTUDUKATOP YacOB (CUETYHK); 7 = {t, € [0; +oo], [=1...K } — MHOXECTBO BPEMEHHBIX METOK, MPHICM

celtstyy]; E — TeMIIOpanbHOE OTHOIICHHE BHIAA {c ~f;}, T/ie IEPEMEHHAs ¢ — WICHTH(HKATOP 4acoB, a OT-

HOIIICHUE ~€ {=, <, £, >, 2}) U OINHUCHIBAET YCIOBHE HACTYILIEHUs COObITUS #;; R = {ri i=0..1 } — cxeMa

rpaMmatukd G (MHOXKECTBO MMEH KOMIIIEKCOB IIPOAYKIMH, MPUYEM KaKAbll KOMILIEKC 7; COCTOUT U3 IOJ-
MHOXECTBA F; MPOAYKLM 7; = {Py‘a j=1.J } ); 1y € R — akxcuoma RVTI-rpammaruku (MMs1 Ha4aJIbHOTO KOM-

IUIeKCa NPOAYKLUil); 7, € R — 3aKIIOUUTEIbHBII KOMIIIEKC IIPOAYKIHH.
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{Wy(vl, eV )\E}

Mponykumst F; € 7; UMeeT BUI 4, Iy TE W, (V},...,V,) — n-apHOE OTHOIICHHUE, OIpeie-

JsroIlee BUA ONEpaly HaJ BHYTPEHHEH MaMsAThIO B 3aBUCHMOCTH OT y={1,2,3} (1 — 3amuce, 2 — yreHue,
3 — cpaBHenue); E=¢ npu c—~t;; (4,,4;) — ciaoBa B BUJIE Mapbl KBa3U-CHMBOJIA U BPEMEHHOH METKH;
7, € R — UMs KOMIIIEKca IPOIYKIUU-TIPEEMHHUKA.

S3BIK TaHHOW IpaMMAaTHKH COAEPXKHUT cioBa Buma (a;,t) npu E#< wu a; npu E = u npeacrasiseT
coboii Tpaccy o ={ay,0} — {a,,5;}va; > {a,tx }.

BpemenHnoii (TeMIopaibHBIN) TOTOK paboT MPEICTaBUM B BHJIC TUHAMHUYICCKON MOICITH

pTEMP _ [EL(G)] ’

rae E = {e,, /= 1...L} — KOPTEXK COOBITHI andaBuTa rpaMMaTUKU X, MIPEJCTABICHHBINA TEMITOPATLHBIMH CIIOBa-

MU BU3YAJIBHOTO A3bIKA, L(G) - TeMHOpaﬂLHBIﬁ SA3BIK, Hpe,[[CTaBHSHOH.[I/Iﬁ coboit IOCICA0BAaTCIbHOCTh TEMIIO-

PaJIbHBIX CJIOB.

[IpeacraBum N napaiienbHbIX OPOLECCOB B BUAEC ||;'111 PTEMP

TeMHOpaJ’ILHBIe MMpOHCCChI iu ] OKBHBAJICHTHBI TOT'Ia X TOJIBKO TOI'/la, KOraa MX sA3bIKHM OJWMHAKOBBI:

PTEMP PTEMP

L6 =1(6)]

CuHTE3 HOBOTO Ipolecca MPEACTaBIIeTC Kak MpeoOpa3oBaHue CYIIECTBYIOMIETO Npoliecca B IIaHE W3-
MEHEHUs (3aMEHBI) COOBITHI £ C COOTBETCTBYIONINM H3MCHEHHEM S3bIKA L(G). MecTo OmmMOKH B TrarpaMma-

THYCCKOM MOZACIIN OMPEACIACTCA TOTAAa W TOJBKO TOrJd, KOTAAa HApyHIACTCA BBIIIOJIHCHUC NPOAYKIHNU Pij n

IPEACTaBICHO KOHKPETHBIM OIIMOOUYHBIM KBa3UTEPMOM @; Tpacchl o . Takue OMMUOKH SIBJISIOTCS CTPYKTYPHBI-
MU WM CHHTaKCHYIECKUMHE OIIMOKaMU THarpaMMaTHIeCKOW MOJIETH TEMIIOPAIEHOTO S3BIKa L(G) .

CeMaHTHUECKHE ONTHOKAMHU JUArpaMMAaTHICCKAX MOJIETIEH TOTOKOB pa0dOT BBIABIIAIOTCS HAa OCHOBE aHAIU-
32 CEMaHTHIECKOTO 00pasa coaepaHus IMMOTOKa pabOT M XOPOIIO ONMUCaHkI B [7]. YcTpaHeHHeM ommOOK B ce-
MerictBe RVTI-rpammaTuk Ha3BaH MeTO HEUTpanu3auuy, onucaHHbli B [8§—14]. JlunHamuueckass MOAeNb Mpea-
CTaBJICHUS MPOIECCOB aBTOMATH3MPOBAHHBIX CHCTEM Ha 0a3e TeMITOpaIbHON aBTOMATHOW rpaMMaTHKU obecre-
YHBACT MATEMATUYECKOE OIMCAHUE THOPUIHBIX JUHAMHUYCCKHUX IMOTOKOB MPOCKTHBIX padOT Ui aHAJIN3a, KOH-
TPOJIS, IPeOOPa30BAHMS U UHTEPIPETAIIUH, YTO IMO3BOJISET OMPEACIUTh MECTO OIMUOKH B AHArPaMMaTHICCKOM
MOJIEIIH.

bubnroreka >K3eMILISIPOB MTOTOKOB paboT, KOTOPast MOXKET OBITh MHOTOKPAaTHO HCIIOJIb30BaHa B IIPOCKT-
HBIX PEMICHUSIX C MPUMEHEHNEM KOHIICTIIIUY TIOBTOPHOTO MCIONML30BaHus (Reuse) mis moncka moxoAsIero pe-

pTEMP PRy

LIEHHS, UMEET CIeAyIoMA BUI: Library = (Dzagraml. | Diagram = v ;> i j=1...N),rne v —arperauus

MOTOKOB paboT B €AWHYIO THArpaMMaTHiYecKylo MOJIENb JUHAMHUYECKUX paclpeelieHHbIX MOTOKOB paboT Dia-
gram B 3aJadax MPOEKTHPOBAHMA, CONPOBOXKACHUS M PEHHXHMHUPHUHIA CIOKHBIX aBTOMATH3MPOBAHHBIX CH-
CTeM; { — UHJEKC IrarpaMMaTHYeCKON MOJIENH; j — HHIEKC MOTOKa padoT.

Hanee nuccienyeM UCTOPHIO IOCTPOCHUS TBEPAOTEIBHON TPEXMEPHOH Moenu (II0C/IeA0BaTEIbHOCTD IPO-
ektHbIX onepanmii) B CAIIP Ha mpumepe ACKOH KOMITAC-3D kak moToka paboT ¢ IeNbi0 pa3pabOTKH Me-
TOJla aBTOMAaTH3UPOBAHHOTO (GopMupoBaHHA Library OMOMMOTEKH NPH MPOCKTHUPOBAHUM CIIOXKHBIX TEXHHYE-
ckux uzgenuit. [IpoextHas mestensHOCTh mpoekThpoBuirka B CAIIP KOMITAC-3D compoBosxaaercst pukca-
UEH «IPOEKTHBIX CIIEJ0B» B BUJE EPEBa MOCTPOCHUS, IPH KOTOPOM 3aIOJIHSIIOTCS IPOSKTHBIE XapaKTepUCTHU-
KH{: OTIPEJIENIIETCS TUIl aHAIN3UPYEMOTO 00beKTa; POPMHUPYETCS CIIMCOK ONEepaIHid TBEPAOTEIHLHOTO MOJICITHPO-
BaHUSI, yCTAaHABIMBAETCS B3aMMOCBS3b MEXKIY MPOCKTHBIMH OTIEPALUSMH U MapaMeTpbl 00bEKTOB (TTapaMeTph
MIPOCKTHBIX OTIepaITHii).

B pesynbsrare ¢dopmupyeTcs MOCIEHOBATENbHOCTh IMPOEKTHBIX ONEpaluil (MCTOpHUS MPOCKTHPOBAHMSI-
MOCTPOCHUS AE€PEBA), KOTOPasi MOXKET ObITh U3BATA U NEPEAaHa B BUAE CEHTEHINAIbHON (OpPMBI TOTOKA padoT,
cocrosiiied U3 andaBuTa MPOEKTHBIX omnepanuid, B Library OMOIMOTEeKy 4epe3 ONepaluio arperauuy ¢ cylie-
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CTBYIOIIUMU B OMOIHOTEKE MOTOKaMu paboT. Takum o0pazom, GopMUpYETCs AUarpaMMaTHIECKast MOJIENb KaK
enuHUIa Oubnmoreka. B cBoto ouepenp, psl TaKUX MOJIENEH IpeIcTaeT Kak OMOIMOoTeKa IK3EMILISIPOB MIOTOKOB
MPOEKTHBIX paboT. iMmepaTHBHAsI COCTABJIAIONIAS METOa aBTOMATH3UPOBaHHOTO (hopMupoBanus Library 0uo-
JUOTEKU TPY IPOSKTUPOBAHUH CIOKHBIX TEXHUUECKUX U3 COAEPKUT CIETYIOIINe POy PHhI.
Ilpoyedypa 1. ®opMupoBaHue TOCIEIOBATEIFHOCTH MPOCKTHBIX OMEpanuil (MCTOPUU TPOEKTHPOBAHHUSI-

HOCTPOCHHUS ICPEBA) < dy,dy,ds,...,d, |a €2, n=1...N >.

Ilpoyedypa 2. V3bsaTHe U NiepeAaya B BUIE CEHTEHIHANBbHOW (OpMBI MOTOKOB paboT B nuarpammarnye-

CKYI0 MOTIENTb {< ay,d,,ds,...,a, >=> P'"™ |i=1...N} — Diagram .

IIpoyedypa 3. Arperanus 3K3eMIIIIPOB IOTOKOB paboT B 6ubsmorexky {vDiagram; |i=1...N} — Library .

C moMoIIpI0 aBTOPCKON MPOrpaMMHOM cucTeMEI [ 15] MOkHO U3bsITh 3Ty HcTopuio B CAITP KOMITAC-3D
Y NIpeJCTaBUTh B BUujie XML-onucaHus, UMEIOIIEro, HanpuMmep, Cleyomnui BUI;

<optype="Onepauns MIPUKJIEEHHOTO BEIIaBJIVBaHUA" toptype="entity" id="100018"
name="Omnepauus BHOABJIUBaHUS:1">

<params>

<param>

<name>sketch</name>

<val>100001</val>

</param>

<param>

<name>HamnpasjyeHne</name>

<val>llpamoe HanpayeHue</val>

</param>

<param>

<name>Tsry0MHa BHIOABJMBAHMS B NPSAMOM HampapjieHMm</name>
<val>20</val>

</param>

<param>

<name>I'yOuHa BHIOABJIMBaHMS B OOPATHOM HampabBjeHuu</name>
<val>0</val>

</param>

<param>

<name>YToJl yKJIOHA B INPSAMOM HalpaBJjieHMu</name>
<val>0</val>

</param>

<param>

<name>YToJ yKJOHA B OOpaTHOM HampabBJjeHuyu</name>
<val>0</val>

</param>

<param>

<name>Tun BEOABJIMBAHMUA B NPSMOM HalpaBjieHun</name>
<val>Crporo Ha muybmHy</val>

</param>

<param>

<name>TWI BHIOABJMBAaHMS B OOpPATHOM HampapjieHMM</name>
<val>Crporo Ha TJybuny</val>

</param>

</params>

</op>

<op type="dacka" toptype="entity" id="100019" name="dacka:2">
<params>

<param>

<name>[lpM3HaK MNPONOJIKEHMsS (QacCKM O KacaTeJibHEM pebpam</name>
<val>lpomomxaTs GacKy Mo kKacaTesybHeM pebpam</val>
</param>
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<param>

<name>[lpM3Hak HampasJjieHMs Qackm</name>
<val>Ja</val>

</param>

<param>

<name>Pas3mep mnepsoro karera Qackm</name>
<val>5</val>

</param>

<param>
<name>PasmepBTOporokareTadackm</name>
<val>2,88675134594813</val>

</param>

</params>

</op>

<op type="dacka" toptype="entity" id="100020" name="dacka:3">
<params>

<param>

<name>Ilpy3Hak NPOIOIXeHMS Gacky MO KacaTeJbHHM pebpam</name>
<val>llpomonxaTs (Gacky IO KacaTesbHHM pebpam</val>
</param>

<param>

<name>IlpM3HAK HampapjeHus obacku</name>
<val>Ja</val>

</param>

<param>

<name>PasMep NepBOoTO KaTera bdacku</name>
<val>5</val>

</param>

<param>
<name>PasMepBTOpOTOKaTeTadackm</name>
<val>2,88675134594813</val>

</param>

</params>

</op>

B nmpumepe 1t mpoekTHbIX onepaunid «BeigaBnuBanue 1», «®acka 1» u «®acka 2» Kak MOTOKOB paboT
coJep)KaTcs CIeAyIOIINEe XapaKTepPUCTHKH, IPEeICTaBICHHbIE Ha puc. 1.
Harnsgnoe onucanue mporecca MOCTPOEHUs! HICTOPUHN IPUBEIEHO Ha pHC. 2.

3akaoueHnue

Pazpaboran, uccienoBan u peanuzosan Ha npumepe CAITP KOMITAC-3D meton ¢popmupoBaHust OWOIHOTEKH
9K3EMIULIPOB IIOTOKOB PadOT MPH MPOCKTHUPOBAHUM CJIOKHBIX TEXHHUECKUX 3NN, 00eCIeYnBaOUINA MHO-
TOKpaTHOE UCIIOJIb30BaHKE POCKTHBIX PEIICHUH M UX MOAMU(HUKAIIMIO U KACTOMH3ALUIO C YI€TOM HOBBIX 3a]ad,
C IPUMEHEHUEM KOHLEIIMHU [TOBTOPHOIO HcHonb30BanHus (Reuse). DToT MeTon oTaMyaeTcs: OT aHAJIOroB Mare-
MaTHYECKHM alapaToM, & UMEHHO: HAIMYMEM aHAIUTUYECKHX MOJEIEH NMpeNCTaBIeHUs JUHAMHUYECKUX pac-
NpeeTICHHBIX TIOTOKOB paboT Ha 0a3e BpeMeHHOU rpadudeckoit RVTI-rpaMmaTuky A KOHTPOIIS, aHAIU3a,
XpaHeHus1 1 00padOTKH MOTOKOB PadOT, YUUTHIBAIOIINX MOHATHE «BPEMSD».

Armpobanys 1aHHOTO METO/a BBIIIOJIHEHA HA KPYITHOM PAaTUOTEXHUYECKOM MPEATPUSATHH T. Y IbIHOBCKA —
AO «YNbSHOBCKMH MeXaHMYECKHH 3aBO». Pe3ylbTaThl SKCIEPUMEHTOB ITOKa3ald MOBBILICHHE 3()(HEKTUBHO-
CTH KOHCTPYKTOPCKHUX M TEXHOJOTMYECKUX OM3HEec-mpoieccoB Ha 3% Mpu MPOEKTUPOBAHUH CIIOKHBIX TEXHH-
YECKUX U3JENHM, YTO MOATBEPKAACT pe3yabTarThl [1].

HanpHelmme ncciaeqoBaHust OyIyT CBS3aHBI C BEIYMCIUTENBHOM, B TOM YHCJIE JEHOTATUBHOM, CHTHU(HUKA-
TUBHOM CEMAaHTHKOM IuarpaMMaTH4ecKuX MoJesiell TMHAMUYECKUX PACIPEIENICHHBIX IOTOKOB padoT B IUIaHE
aBTOMATH3aLUH IPOSKTHPOBAHMS, BKIIOUasi KOHTPOJIb U aHAJIH3 TaKuX NOTOKOB padot B CAIIP.
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Fig. 1. Design operation parameters for cover part
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Fig. 2. Product tree as a history of workflows
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Abstract

Analysis of business processes, namely, conducting thorough analytics of existing business processes, fixing and analyzing project
histories, interviewing dozens of specialists, identifying user groups, creating characters, developing context and scenarios, mockups
and prototypes of a large radio-technical enterprise, leads to a quantum leap, automation and customization of business processes
and, as a whole, to increase production capacities and reduce «burning of equipment».

Workflow mining is a promising direction in the theory of project process management in CAD, it solves the inverse problem of auto-
mating the design of workflows based on diagrammatic models that are formed in it based on events about completed tasks (for ex-
ample, according to the log file information). Typically, such diagrammatic models are presented in visual languages such as UML AD,
BPMN, eEPC, IDEF, and others. When analyzing a project process, an expert in data mining repeatedly evaluates the diagrammatic
model of the project process, changes the conditions of the project process using the characteristics of the model to achieving the
optimal solution. Modeling a fragment or a complete project process is usually represented by a stream of work in graphic designs
(notations). Such workflows are formalized as patterns and are reusable typical structural units of Workflow mining. It should be not-
ed that the scope of the theory of design process management and design workflows are extensive and include human-computer in-
teraction (for example, in industry — design preparation of production). Modern project process management systems such as SAP,
PeopleSoft, Oracle, CRM (Customer Relationship Management) software apply the theory of project process management in the form
of computerized technologies, modules. Modeling the project process in such systems is far from a trivial task and requires an under-
standing of the language for describing the project process (for example, BPMN) and a detailed discussion of the problem with the
employees and management involved in the process. Mainly, Workflow mining in CAD is useful in analyzing a new system in terms of
understanding how the end user (consumer, designer, programmer, expert, etc.) works with this system, while the design effects of
the use of Workflow mining in the management of project processes the following:

reduces the time and cost of analysis, because most information systems have log data (log files) that are available without any addi-
tional costs;

provides objective information about any accounting, since work flow logs are an impartial reflection of the work performed;

allows a formal check of the properties of work flows by modeling the process before its commissioning;

supports several representations of the same project process using algorithms for the synthesis and transformation of models;

allows for involuntary exit from workflow cycles (a special acyclic workflow is introduced) when necessary (for example, in case of
early exit from the cycle during workflow tracing);

allows multiple changes in the characteristics of the diagrammatic model on a working instance of the workflow during its execution
on the basis of check points.

Thus, the task of determining the library of workflow instances in an analytical form and the formulation of a method for creating a
library of instances of workflows of business processes when designing complex technical products in CAD is an urgent scientific and
technical task in the theory of business process management in a large radio engineering enterprise.

Keywords
Workflows, library, business process, design, grammar.
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