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MpuMeHeHne WHCTPYyMeHTapus WUMUTAULWOHHOIO MOJeNMPOBaAHMA [ANA PpeWwWeHUn
npakTU4YecKunx 3afgau nccnepoBaHms 6o0NbWNX AUHAMUYECKUX cncrtem BO MHOTFOM
choepXMBaeTCA CNOXHOCTbIO pa3paboTKM afgekBaTHbIX U 3P dHEKTUBHbIX WUMUTALUOHHbIX
Mopeneli. Mpo6nemMa CTPYKTYPHOro U nmapamMeTpPMyYyeckoro CMHTe3a MMUTALLMOHHOWN MOgeNnn He
MMeeT o6l ero peweHNsA, MOCKONbKY MOAENb JOJI)XHa OoTpaXaTb BCe 3HaUYMMble 0COBEHHOCTM
obbekTa-npoToTMNa, 4To NnpegnonaraeT 6onbwoe pa3Hoo6pasne 06bEKTOB MOAENNPOBaAHNSA.

Cucrtembl JOKyMeHToo60pOoTa [AONXHbI CoOTBeTCTBOBATb TeKylL eMy COCTOSAHMUIO
opraHunmsauunii (npeanpuatnin) " Hy)X gat Tcs B nepnoagnyeckom MoAepHMU3aumm
(pekoHpunurypuposaHum) ([1]). Tem cambiM, mccnepyemas B HacToswewn paboTe npobnema
pa3paboTky Mopaeneid M MeTOAOB CTPYKTYPHOTF0o M mapaMeTpuyeckoro cCMHTe3a MMMUTaLMOHHBIX
Mopenen cncteM AOKYyMeHToob6OpOTa ABNSAETCHA NPaKTUYeCKN 3HAaYNMOI.

Teopua CTPYKTYPHOro CUHTe3a oOpraHmsauumoHHbIX cuctem ([2,3]), nossonaeTr npwu
pa3paboTKe cucTeM AOKYMeHToo6opoTa BblAeNnnUTb TOYKN 06paboOTKN JOKYMEHTOB, onpejennTsb
MapwpyTbl AOKYMEHTOMNOTOKOB. B pononHeHune K 23ToMy, 6asmpysacb Ha MeTOJONOTrUM
napameTpuuyeckoro cuHtesa ([4]), npu nNnpoekTMpoBaHWUMN CUCTeM [JOKYyMeHToob6opoTa MOXeT
6bITb 06ecneyeHO AOCTUXEHMNE HEOBXOAUMbIX 3HAUYUEHUW TaKUX KONMUYECTBEHHbIX Noka3aTenel,
KakKk cpefjHee BpeMs KONNEeKTUBHOW pa3paboTkum (KOPPEeKTUPOBKW) [JOKYyMeHTa, cpefHee
KONMn4YecTBO AOKYMEHTOB B o4yepeaum Ha o06paboTky u T.4. OpHako, pas3paboTka
MHCTPYyMeHTapus, obbefuMHAK W ETO B cebe BO3MOXHOCTHK " CTPYKTYpHOTO, n
napamMmeTpuyeckoro cMHTe3a NMPUMEHNTENbHO K NMPOEKTMPOBAHUIO CUCTeM [JOKyMeHToob6opoTa
(cocTaBnA W an yenb HacToAauw el paboTbl), OcTaeTca aKTyaNbHOW Hay4YHOW 3apgaveini.

B kauyecTBe MaTeMaTMUYeCKOro MWHCTPYyMeHTapus MWMMWUTALWOHHOINO MOJenMpoBaHUA
MHPOPMALMNOHHbBIX NPOLECCOB CO3JaHMNA, nepefgayYynm, o6paboTKM M Bblgayu AOKYMEHTOB byaem
mcnonb3oBaTb annapaT ceTeli NeTpu, 4To NO3BONSAET MogenupoBaTb paboTy cucrtem C yyeTom
pacnpefjeneHHOro ynpas/leHUa W napannenmsmMa nNpoTekamw W MUXx BHYTPU CUCTeMbl NpPOLECCOB
[5]. Wcnonb3oBaHMe BNOXEHHbIX ceTelh MeTpu [6] faeT LONONHWUTENbHbIe BO3ZMOXHOCTU ANA
CTPYKTYypUpOBaHUA MOJENbHOTo OMNMWcaHWUA npoueccoB 06paboOTKM CAOXHbIX JAOKYMEHTOB.
BUWOHMWYEeCKMIA 3IBONWUMWOHHBIN nopfgxos (OCHOBAHHbLIA Ha MNPUMEHEHUW TeHeTUWYecKoro
anroputma [7]) npu Bbi6ope Hambonee ahPpeKTUBHON CXeMbl JOKYMeHTOOG6OpOoTa no3BonseT

n3bexarb NONHOFo nepe6bopa BapmaHTOB KOHpUrypaumii.


mailto:vlomazov@yandex.ru
mailto:michailova@mail.ru
mailto:scorpionss2002@mail.ru

Cepus Uctopus. Monutonorusa. 3koHoMKKa. HdopmaTuka.

2013. Ne22 (165). Bbiyck 28/1

HAYYHbBIE BEAOMOCTMN

B pamMmkax MeTofoNnornum 3BONKWULWMOHHOFO nopgxopga GeHoTun (Tpebyemble cBoOlicTBA)
oONTUMN3NPYEMOW KOHGUTrypauum CUCTeMbl JOKYMeHTOoOG6OpOTa onpepenseTca ee reHOTUNOM
(HabopoM KN 4YeBblX MapamMeTpoB). PaccMoTpuMM B Ka4yecTBe CTPYKTYypbl FeHoTuna MoAenu
CMCTEMbl JOKYMEHTOO60OpOTaA KOPTEX:

D=INQUJI,ST,C>

roe D - mMmogenupyemas cumctema fokKymeHToo6o0opoTa;
IN - BxoaHble faHHbIE NS CUCTEMbl JOKYMeHTo060pOTa;
OUT- BbIXOAHbIE laHHbIE CUCTEMbl JOKYMEHTOO60pOTA;
S- KoH(Urypaumsa cucTeMbl JOKYyMeHTOO6GOpOTA;
T- Bpems, 3aTpauyeHHOe Ha 06paboTKYy;
C- cTOMMOCTL KOMMNOHEHTOB CUCTEMbI .
Mpu aToM KOHG UTypauLuio cCUCTeMbl SnpegnaraeTca NpeacTaBuTb B BUaE:

S=<SASj,M>

roe SA - NOCTOAHHbBIE KOMMNOHEHTbl CUCTEMBbI ;
Sl- nogknioyaeMble KOMMNOHEHTbl CUCTEMbI ;
M - cnoii MeXXKOMNOHEHTHOW WUHBLI (CBA3eN MeX Ay KOMNOHEHTaMM cucteMmbl S) .
M3MeHeHNe anroputmMma QYHKLMUOHUPOBAHUA CUCTEMbl JOKYMEHTOO60pPOTa NMPOUCXOAUNT

B nogcuctemax {Sk}k=1. Ana kaxpoh nopcuctembl SK conocTaBnserca Moaenb MOACUCTEM bl

(KoMnNoHeHTa) Ha ocHoOBe ceTu T[leTpu, QfJaHHble MoAenwnm ABNALTCA NM60 anNropuTmMom
nporpaMmM o06paboTKM fAaHHbIX, NM60 KOMMNOHEHT CcuUCTeMbl (B paMKax CYL eCcTBYI LW UX
annapaTHbIX PpeweHWi), npwu Mcnonb3oBaHuUM BNIOXEHHbIX CceTel MeTtpn cyu ectsyerT
BO3MOXHOCTb KOMOGMHMPOBaHMA annapaTtTHOW WU MNPOrpamMMHON COCTaBNAKWIWMUX CUCTEMBbI

LOKYyMeHToo60poTa. MaTemMaTMUYeCcKN 3TO BbipaXaeTcsa cnefgylouum o6pasom:

PN, ={PN, 1

7 >r=1

roe PNK,r- r-ii anroputm 06pa6oTku gaHHb X nogcuctemoli SK npeactasneHHbIli B BUge cetu
Metpwn.

B otnuume o1 [8-11], rpe uccnepoBannchb 3agadym KOHMOUIYPUPOBAHUSA TeXHUYECKUX
cucrtem, npwu NOAKNOYEeHUN pas3nmnuyHbl X KOMMNOHEHTOB Mofenupyemoii CUCTEM bl
LOKYyMeHToo6o0pOoTa npepgnaraetcs paccmaTpuBaTb CNOMN MEXKOMMNOHEHTHOW WnMHb (puc. 1), 4To
NO3BOMIUT YMeHbW NTb BpeMsA paboTbl afjanTMPOBAHHOINO K pellaemMoli 3ajavye reHeTM4yeckoro
anropmTma.

H/C. :L MeXKOMNOHEHTHadA WnHa
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Ona mMoaennpoBaHMA MEXKOMMNOHEHTHOW WWHBL MOFYT MCNONb30BaTbCA KOMMOHEHTbI
CUCTeMbl JOKYMeHToo60poOTa, CBA3M MEXAY HUMMU, a TaK XKe Normyeckme afnemeHTbl (puc. 2):

- 6noK «MJTN» cyKkazaHMeEM MHOXXecTBa BXOAHbIX NO3NLUN;

- 6nokKk «xMNMM-HE» cykKasaHMeM MHOXEeCTBa BXOAHbIX NO3ULUNI;

- KONnyecTtBo 6N10KOB «U »;

- KonuyectBo 6N10KOB «UN-HE»;

- MHOXECTBO BXOAHbLIX NO3MUNKA ANA KaxX joro 6noka «M» («N-HE»).

dopmManbHO, ANA KaX AOW W WMHb 3afaHO0 MHOXECTBO BXOAHbIX NO3ULUWA In = {InM} n
MHOXECTBO BbIXOAHbLIX NO3MUWUKA Out = {Outl}) (m =1, 2, ..., M). BxogHble NO3NLMN - 3TO
BblX04bl nNpeAgblayuwero 6n10Ka 31eMeHTOB CUCTeMbl, a BblIXOAHble no3Muuun - BXO0[ bl

nocneaytou, ero 6710Ka 3/1EMEHTOB CUCTEM bl .

a) 6) B)

r) o 4) .,
Puc. 2. Tornyeckmne 3NemMeHTbl C/I0 MEXXKOMMOHEHTHOM LWWWHbI HA OCHOBE ceTeld MeTpu:
a) anemeHT “N”; 6) dnemeHT “UNIN"; B) anemeHT “HE”; ) anemeHT “U-HE";
0) anemeHT “UUNN-HE”

IneMeHT «U», «xMNMN» n 1.4. MojennpyeTcs NepexoaomM, BXOAbl KOTOPOrFro cBA3aHbl C
nosnMumMAMM, N3 KOTOPbIX NOCTYNaKw T CUTHANBLI, & BbIX0J - C No3uMuyunelr, B KOTOPYK OHW NOCTY-
natT. B anemeHTe «M TN » mopgenb, paboTaeT no cnepayowemy npasmny. Nepexoabl onpawmnea-
I0TCSA «CBepXy BHU3». Ecnm KakoW-To nepexoj MoXeT cpaboTaTb, TO OH 3anyckaeTcsd, a ocTanb-
Hble MepexoAbl yXe He onpawwnsBawTca. dnemeHT «HE» mMopgenumpyeTca AByMAa nepexojgamu,
BXO/bl KOTOPbIX CBSi3aHbl C NO3MUMEel, CUTHAN M3 KOTOPOWMN HYXHO MHBepPTMPOBATb, @ BblXOAbl -
cno3numnen, B KOTOPY nNocTynaetr MHBePTUPOBAHHBLIA CUTHanN.

3nemeHT paboTaeT cnegyrouwmm o6pa3omMm. EAMHUMYHBIA curHan Ha BXOofje MNO3BONAeT
BepXHeMy nepexoay ybpatb MW KY M3 BbIXOAHOW no3nmumm. OTCYTCTBUE CUTHANA Ha BXOAe He
caepXmnBaeT HUXHUW Nnepexoj, KOTopbli fo6aBnsaeT MW KY BBbIXOAHYI NO3NULUIO.

Ha ocHoBe Mopgenen anemeHTOB «U», «MNNN» n «HE» MOXHO NOCTPOMUTbL MOAenwu
anemMmeHToB «M-HE» m «MNTMN-HE».

OTmMeTuM, 4To 6Nn0KN «MN-HE» n «MJITN-HE» ¢ ogHNM BXOAOM 3KBWUBA/IEHTHbl 3/1eMEHTY
«HE».

Ana mopgennpoBaHMA CUCTeMbl AOKYyMeHToo6o0poTa, NPoOBOAA aHanorma c cucrtemamu
MaccoBOro o6cnyXwuBaHusa, npepnaraetrcs MCNONb30BaTb KOMMNOHEHTbI: o4YepeAb, NMOCTOAHHO
PYHKLNOHMPpYOLW Me KOMMNOHEHTbl 06paboTkM, noAgKNwYaemMble KOMMNOHEHTbl 06paboTkKu,
HacTpaMBaeMbli KOMMNOHEHT MNOAKNWYEHUA 3N1eMEeHTOB, a TakKXe 3/1eMeHTbl HaKOMNMAeHMUSs W
06paboTUMKN OovYepean AOKYMEHTOB (puc. 3, 4).

B wmMoaenn KOMNOHeHTa «OuepeAb» nosvmuum PIi U P2 cnyxaT HaKONUTENAMMU
OOKYMEHTOB, KOTOpble NocTynatw T Ha 06paboTKy MAmM M3 BXOLHOINo BeKTopa, MAn U3 reHepaTtopa,
HAaCTPOEHHOro B COOTBETCTBUMU C 3aKOHOM pacnpegeneHus. Mepexoabl ti u t2NpeaHa3HaUYeH bl
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ANSA nepeMelw,eHNs 3asABKWM B cfiydyae o6pa3oBaHWs ovyepeAan B OAHOW M3 NO3ULUUIKE N OTCYTCTBUSA
LOKYMEHTOB B APYroii.

Mopgcnctema «O6paboTUMK ovyepeau» NnpefHasHavyeHa agnqa:

- noo4yepepHO!W 06paboOTKN JOKYMEHTOB;

- MNpoBepKW MOCTYM/NIeHWS MepPBOTro JOKYMeHTa ANA HAacCTPOMKN NOACUCTEMbI ;

- KOHTpPONS KonumuyecTBa JOKYMEeHTOB Nepej KOMNOHeHTaMun o6paboTku.

B mMmogenn KkomMmnoHeHTa 06paboTKKN CBA3b MeX Ay nogcucremamm obecneymBatr T nepe-

XofA4bl tL W t2. NMepexoj MeTKM M3 NO3ML NN P2 B NMO3NULMNIO PLTOBOPUT 0 HavaNe o6paboTkM 3asiBKa
KOMMNOHEHTOM MOACUCTEMbI .

Pi P1
P1
IX X
t t2 P
4}
P2 P2
6) B) r)

Puc. 3. Mofenn KOMNOHEHTOB CUCTEMbI JOKYMeHToob6opoTa:
a) Moaenb KoMMoHeHTa “Ouvepeab”; 6) Mogens “nogknt4aemMoro” KOMMNoHeHTa 06paboTKu;
B) MOJe/lb KOMMOHeHTa 06paboTKuW; ) Mofe/lb HacTpanBaeMoro KOMMOHEHTa
«lMoAKAOYEHNE 3/TEMEHTOB»

P, 4.MopenbL KOMNOHEHTbl «O6pa6boTUnK ouepenmn»
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Ona obecneyeHMA BO3MOXHOCTW NOAKNIOYEeHNA B npolecce paboTa LONONHUTENbHBIX
KOMMNOHEHTOB Npn o6paboTKe JOKYMeHTOB pa3paboTaHa Mofenb NOAKNYaeMOro KOMNOHeHTaA,
KoTopas No3BOMALUL aA B 3aBUCUMOCTN OT MHTEHCUBHOCTN NOTOKA JOKYMEHTOB NepecTtpanMBaThb
CTPYKTYpPY KOHDUTypupyemolh cncteMmbl . B faHHOW Mogenn no3mumnmsa P2 cBa3aHa C Ayrom ¢ Kom -
NOHEHTOM NOAKNIWYEHNA 3N1EMEHTOB.

Mpn pa6boTe ¢ KOMNOHEHTOM MNOAKNKWYEHMUS 3N1eMeHTOB CUCTeMbl AOKyMeHToob6opoTa
cnepyeT yyecTb, 4YTO BeC X [AYyruM BXOAALWeW B nmepexofj ti 3aBUCUT TOro, CKONbKO AOKYMEHTOB
LONXHO HaxoAaMTbCcA B o4yYepeawnm ANa 3anycka nNogKNKYaeMblX KOMMNOHEHTOB MNOACUCTEM
06paboTKM, B 3aBUCUMMOCTN OT MaKCUManbHOro KonmuyecTBa 3aABOK OXupgawwmnx obpaboTku.
Mepexopn Bo3BpawW aeT MeTKW B NMO3ULMUIO Pi U reHepupyeT MeTKYy B NMO3ULKNIO P2, TEM CaMblM
nogkno4vYyass KOMMNOHeHT. Mo3nuymMa Pi CBA3bIBAETCHA C NepexojoOM ti KOMMNOHeHTOB 06paboTku
TEM CaMblM YMeHbLW a KONMYECTBO JOKYMEHTOB, OX MAaawUWmMmx obpaboTKku.

Pa3paboTka KOMMNOHEeHTa NOAKNIWOYEeHNA 31eMeHTOB obecneynmna BO3IMOXHOCTbL BBOAaA
HOBblX KOMMNOHEHTOB NPMW ycnoBuMKn ob6bpasoBaHUA 3afaHHON0 KonmyecTBa JOKYMEHTOB, KOTOPble
oXunpgawT 06paboTKM B oyepeamn. 34ecCb NO3MLUUA PigonxHa 6bITh CBA3aHa NMN60 CTeHepaTopomMm
LOKYMEHTOB, NM60 C BXOAHBIMW NO3ULMAMM IN W CAYXWUT HaKONUTenem BCexX 3aABOK MOCTY-
NMBW NX Ha 06paboTKy nogcucrtemMmaMm MoOAeNmMpyeMon cCUCTEMbl AOKYMeHToo6o0poTa M CBA3bI-
BaeTCss C MNepexoAoM t2 KOMMNOHEHTOB O6CNYXMBaAHUSA, TEM CaMblM MOTYT O06ecnedymBaTb KOH-
TPONb KONMYECTBA JOKYMEHTOB, HaX04AW NXCA B CUCTEME N OXKMNJaloWwWnx o6paboTkn.

Takum o6pa3om, nNpwMm peweHWMU 3ajgaym Ha OCHOBe TMNpPefIOXEHHbBIX MoAjenem
KOMMNOHEHTOB CUCTEMbl W MEXKOMMNOHEHTHOW WMWHb, CNOCO6HbLIX Oo6pabaTblBaTb LOKYMEHT,
MeTKYy TpeTbero YpPOBHS BO BNOXEeHHOW ceTun TMMeTpwn, npepcrtasnawwein cobon mMopgensb
afjanTMpPOBaAaHHONO FreHeTMYeCcKOro anroputma, TpebyeTca:

- 3ajaTb BXOAHOW W BbIXOoAHONW BekTopa (IN,O0UT) ana MmogennpyemMonn cuctembl (npwu
3TOM IN MOXXEeT reHepupoBaTbCca aBTOMaTUUYeCKN NPU CO3JaHUN MOJENN reHepatopa Ha OCHOBE
ceTn MeTpun cyyeTom TpebyemMOro 3akoHa pacnpegeneHmnsa);

- 3ajaTb ycnoBune oCTaHOBKM paboTbl afanTUPOBAaHHOIO reHeTUYECKOr0 anropuTtma;

- 3anNycTUTb MOofeNnb afanTUPOBAHHOIO reHeTNUYeECKOTo anropmutma (aHanornyHo [7]);

- NMpPoOBECTWM aHanM3 Mogenen Hambonee NOAXOAAW NX K UCKOMOMY pelleHnto.

MpegnoxeHHas npouefgypa peanvMs3oBaHa B paMKax MUccAefoBaTeNbCKOro nportoTtuna
MHCTPpYyMeHTapunsa no paspaboTke KOHPUTypaLuum cMcTem AOKYMeHToOo6O0pPOTa Ha NPeaANpPUATUAX
arponpoMbl W NEHHOro KoMmnaekca (TemMmaTuyeckMin NnnaH-3agaHue Ha BbinonHeHne HNUP ®TBOY
BIM O «benlfCXA nM. B.4A. FopunHa no 3ajjaHnNto MunHcenbxosa P® Ha 2013 r.).
MpenBapuTenbHble pe3ynbTathbl npMmMmeHeHUA paspaboTaHHOTO MHCTPpYyMeHTapusa
CBUAETENBCTBYIOT o] ero appekTNBHOCTN. Mpeaononaraemoe fanbHelWwee passutune
npeanoXXeHHOro noagxopa 6ypaeT cBA3aHO C yyeTOM MHOrokputTepumanbHocTum Bbli6opa ([12])

KOH(pMUIrypayuum cumcteMmbl JOKYyMeHToo6GOpOTa.
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EVOLUTION PROCEDURE FOR STRUCTURAL AND PARAMETRIC SYNTHESIS
OF SIMULATION MODELS OF DOCUMENT SYSTEMS

V.A. LOMAZOV The paper considers the problem of structural and

parametric synthesis of simulation models of document
V.L. MIKHAYLOVAL systems. We propose an evolutionary approach for deter-
D.A.PETROSOV mining the effective configuration of workflow system.
D.B. YELCHANINOV?2 Built simulation model of the functioning of individual

elements of the circuit processing. The procedure of syn-
Belgorod State Agricultural Academy thesis based on the unit nested Petri nets with the selected
them. V.J. Gorin layer interconnect bus, which allowed to red uce the build
Belgorod, Russia configuration of the model.
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2National Technical systems, intellectual methods, genetic algorithms, Petri
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