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korporaciuli menejmentis biznes-procesebis modelireba  

da kvleva feradi petris qselebiT  

gia surgulaZe, irakli bulia, maia oxanaSvili, xatia qristesiaSvili  
saqarTvelos teqnikuri universiteti 

reziume 

ganxilulia sabanko korporaciaSi moTxovnebis damuSavebis procesebis modelireba 

da kvleva servisuli aplikaciebis da sistemuri analizis safuZvelze. warmodgenilia 

integrirebuli marTvis avtomatizebuli sistemis agebis koncefcia UML standartebiT da 
klient-server arqiteqturiT. SemoTavazebulia feradi petris qselebis (CPN) gamoyeneba 

servisuli procesebis imitaciuri modelis asagebad da misi funqcionirebis droiTi 

maxasiaTeblebis gamoskvlevad.  

sakvanZo sityvebi: sabanko sistema. korporaciuli menejmenti. servis-orientirebuli 

arqiteqtura. UML. modelireba. feradi petris qseli. CPN.   

1. Sesavali 

Tanamedrove marTvis sainformacio sistemebis ageba xorcieldeba korporaciaTa 

aplikaciebis integraciis problemebis gaTvaliswinebiT [1]. gansakuTrebiT aqtualuria am 

mimarTulebiT servis-orientirebuli arqiteqturis (SOA) principebis gamoyeneba [2]. 
naSromSi SemoTavazebulia interkorporaciuli sainformacio sistemis servis-

aplikaciebs Soris informaciis gacvlis procesis modelirebis da analizis sakiTxebi, 

kerZod  safinanso bankebs da finansTa saministros Semosavlebis samsaxurs Soris servis-

orientirebuli arqiteqturis bazaze [3]. aseTi qselis analizisaTvis viyenebT imitaciuri 

modelirebis feradi petris qselis, kerZod CPN (Colored Petri Net) instruments [4]. 
sakvlevi sistemis modelis asagebad saWiro moTxovnilebaTa gansazRvra moxda 

interkorporaciuli servisebis biznes-procesebis da biznes-wesebis Seswavlis safuZvelze 

da Sesabamis aqtiurobaTa diagramebis agebiT [5,6]. servis-funqciebi, romlebic 

ganTavsebulia Semosavlebis samsaxurisa da safinanso bankebis serverebze, SeiZleba 

warmovadginoT obieqt-orientirebuli daprogramebis safuZvelze rogorc klasebi da maTi 

meTodebi. magaliTad, ramdenime meTodi mocemulia qvemoT:  

- AcceptMessageFromMOF: bankis servisi, romelsac iZaxebs Semosavlebis samsaxuri. 

gamoiyeneba bankebisTvis informaciis misawodeblad. monacemebi gadaecema XML-is saxiT, 
XML-Seicavs monacemebs axali/Secvlili/gasawvevi inkasoebis, axali/gamosaTxovi yadaRebis, 

dasturs klientis gaxsnis Sesaxeb; 

- AcceptMessageFromBank: Semosavlebis samsaxuris servisi, romliTac bankidan 

miewodeba monacemebi Semosavlebis samsaxurs; 

- AddClient: agzavnis Semosavlebis samsaxurSi Setyobinebas axali klientis bankSi 

daregistrirebis Sesaxeb. informacia iwereba droebiT XML-Si; 
- CloseClient: agzavnis Semosavlebis samsaxurSi Setyobinebas klientis da misi yvela 

angariSis daxurvis Sesaxeb; 

- CloseClientResponse: teqnikuri Setyobineba Semosavlebis samsaxuridan klientis 

daxurvis Setyobinebaze;  

- ClientTypeChange: agzavnis Semosavlebis samsaxurSi Setyobinebas klientis tipis 

Secvlis Sesaxeb (anu Tu klienti gaxdeba gadamxdeli/mewarme); 
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- IsClientHonestPayer: Semosavlebis samsaxuridan miRebuli XML-idan, amoiReba 

dasturi klientis gaxsnis Sesaxeb. (Tu masze Semosavlebis samsaxurSi ar aris 

registrirebuli raime davalianeba yadaRa/inkaso); 

- GetOrderRecalls: iZaxebs Semosavlebis samsaxuridan miRebuli inkasoebis gawvevebis 

an cvlilebebis Sesaxeb monacemebs (klientis identifikatorebs da inkasos redaqtirebul 

Tanxas, ra Tanxis gadaricxvac unda moxdes klientis angariSebidan. SesaZlebelia 

valdebulebis Tanxa ganuldes, rac niSnavs, rom klients moexsna inkaso); 

- RequestAmountFromMOF: sistema am servisis saSualebiT ekiTxeba Semosavlebis 

samsaxurs, Tu ra Tanxa unda CamoWras klients. ugzavnis XML klientebis 

identifikatorebiT; 
- ReceiveApprovedAmount: Semosavlebis samsaxuridan miRebul informaciidan (XML), 

romelic dabrunda GetXML meTodiT, banki amoiRebs klientebis inkasos Tanxebis Sesaxeb: 

klientebis identifikatorebs da Tu ra Tanxa aqvT gadasaxdeli biujetisTis am 

klientebs da sxv. [3]. 
servisuli biznes-procesebis efeqturi gamoyenebis organizebisTvis mniSvnelovania 

procesebis scenarebis modelireba UML-enis momdevrobiTobis diagramebiT. magaliTad, 

klientis `angariSis gaxsna” da `angariSis daxurva~. am qmedebaTa detaluri warmodgena 

xdeba scenarebiT, Tu rogor asrulebs bankis operatori biznes-wesebis dacviT 

aucilebel procedurebs. 1-el da me-2 naxazebze warmodgenilia aRniSnuli scenarebis, anu 

bankSi klienetebis angariSebis daxurva/gaxsnis servisebis funqcionirebis mimdevrobiTobis 

diagramebi (Sequence-D), awyobili UML-is  Enterprice Architect-sistemaSi [2]. 

 
nax.1. Sequence-D: klientis angariSis daxurvis scenari 

mimdevrobiTobis diagramebiT biznes-procesebis calkeul qmedebaTa aRwera 

scenarebis saxiT aucilebeli komponentia programuli aplikaciebis developerebisTvis, 

raTa isini kargad gaerkvnen aseTi procesebis arsSi da es `codna~ gadaitanon 

kompiuterul programebSi. 
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nax.2. Sequence-D: klientis angariSis gaxsnis scenari  
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2. ZiriTadi nawili 

rogorc biznes-procesebis analizma gviCvena, safinanso bankebsa da Semosavlebis 

samsaxurs Soris, rogorc interkorporaciuli organizmisTvis, damaxasiaTebelia 

SetyobinebaTa da monacemTa gacvlis servisebis xSiri gamoyeneba (yoveldRiurad bankma 

SeiZleba miiRos (an gadasces) 1000-ze meti moTxovna klientebis Sesaxeb). aseTi 

informaciis menejmenti moiTxovs saimedo aRricxvisa da riskebis gamoricxvis 

procedurebis gaTvaliswinebas. SetyobinebaTa erToblioba, romelic mudmivad gadaicema 

qselis saSualebiT, ar unda daikargos da yoveli maTgani unda eqvemdebarebodes mkacr 

kontrols, unda SeiZlebodes aRdgena, anu ganmeorebiTi proceduris Sesruleba.  

korporaciebs Soris aseTi servisuli moTxovnebis damuSavebis marTvis procesis 

modelirebas Cven vaxdenT feradi petris qselebis gamoyenebiT, CPN instrumentiT [4,7,8].   
me-3 naxazze mocemulia aseTi qselis fragmenti Cveni sistemisaTvis. 

 

nax.3. MOF-BANK korporaciuli kavSirebis procesebis imitaciuri  

modeli CPN-is garemoSi: `moTxovnebis damuSaveba~  

 

aq gadasasvlel blokebSi naCvenebia, magaliTad, moTxovnis tipis dadgena bankSi, 

notifikaciis gadagzavna MOF-Semosavlebis samsaxurSi, notifikacia miRebulia da 

valdebuleba dadgenilia, MOF-dan dasturis gadagzavna bankSi, dasturis miReba bankSi. 
TiToeuli maTgani unda gaiSalos damoukidebeli petris qseliT da moxdes maTi analizi, 

amasTanave Seiqmneba erTiani ierarqiuli sistema Cadgmuli petris qveqselebiT.  
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feradi petris qselebis grafo-analizuri CPN-instrumenti iyenebs obieqt-

orientirebuli, vizualuri daprogramebis principebs, misi ena ML saSualebas iZleva 

aRiweros qselis feradi komponentebi (markerebi), cvladebi, konstantebi da TviT 

poziciebis, gadasasvlelebisa da rkalebis teqsturi aRwerebi, rac erTgvar komforts 

qmnis qselis wasakiTxad da gasagebad [4].  

me-4 naxazze naCvenebia am 

instrumentis funqciebis, daxmarebis, 

ofciebisa da aRweris (Declarations) 
SaSualebebi Cveni qselis magaliTze. 

moviyvanT zogierT ganmartebas CPN-is 
wasakiTxad. qselis yovel pozicias gaaCnia 

minimum ori Wde: saxeli, romelic 

aRmniSvneli wris an elifsis SigniT iwereba 

da martivi an Sedgenili tipi (poziciis 

gverdiT, sakvanZo sityva type, color an string). 
magaliTad, pozicia „moTxovna_mosulia“ 

INTxDATA tipisaa, romelic winaswar-

gansazRvruli INT da DATA tipebis 

dekartuli namravliT warmoiqmneba. petris 

qseli Seicavs „ferad“ markerebs, romlebic 

konkretuli tipis SesaZlo mniSvnelobaTa 

simravle an multisimravlea [7].       

ganisazRvreba konstantebi (sakvanZo 

sityva val), cvladebi (var) da funqciebi 

(fun). sxvadasxva tipis monacemTa Soris 

kavSirebis asaxvisTvis gamoiyeneba simravleTa 

da kompleqtebis Teoriis elementebi.  

garda monacemTa tipisa, yoveli 

poziciis gverdiT SeiZleba aisaxos mocemul 

momentSi Semavali feradi markerebi. sainicializacio markireba xazgasmuli teqstis 

saxiT gamoitaneba. magaliTad, sawyis mdgomareobaSi pozicia „moTxovna mosulia“ Seicavs 
INTxDATA tipis ferad markerTa 9-elementian simravles (sainicializacio markireba): 

{ 2’(1, `klientis_gaxsna“), 1’(2, `klientis daxurva“), 1’(3, „tipis cvlileba“), 3’(4, 

„statusis cvlileba“), 5’(5, „angariSze Tanxa”), 2’(6, „MOF-dan dasturi”) da a.S. }. aq 
bolo, me-10 elementi Seesabameba dasasrulis identifikacias - stop. 

pirveli ricxvi striqonSi: koeficientia, romelic miuTiTebs, rom poziciaSi aris  

araumetes 1 cali mocemuli feris monacemi (anu arsebobs mxolod erTi moTxovna nomriT 

„tipis cvlileba“, romlis feria - rigiTi nomeri 3). am SemTxvevaSi gvaqvs monacemTa 

elementebis simravle.  

meore magaliTi, pozicia `Semosuli_moTxovnebi~ Sedgeba 18 elementisgan 

(2+1+1+3+5+2+1+1+1+1), romlebic 9 sxvadasxva (markerebis feris) moTxovnaTa tipebis 

raodenobas, anu multisimravles asaxavs. 
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procesebis Sesrulebis dro (dayovneba) aisaxeba gadasavlelTan simbolos da drois 

erTeulis (magaliTad, @+7, @+wait) miTiTebiT, sadac wait winaswar gansazRvruli 

konstantaa.   

amave naxazze asaxulia aradeterminirebuli logikuri gamosaxuleba (pirobis 

bloki) feradi petris qselis rkalebze, romlebic gadasasvlelTa gaSvebis sxvadasxva 

pirobebs da Sedegebs asaxavs, anu logikuri pirobis WeSmaritebisas gadasasvlels 

gansxvavebuli mniSvneloba miewodeba (an gadasasvlelidan gansxvavebuli mniSvneloba 

gamova), mcdarobisas – gansxvavebuli. magaliTad, gadasasvels `notifikaciis gadagzava 

MOF-Si~ gamosasvlel rkalze aqvs logikuri piroba - Tu gamogzavnili notifikaciis 

nomeri (n) emTxveva klientis kontraqtiT arsebul angariSis nomers (k), maSin gvaqvs 
`true~, winaaRmdeg SemTxvevaSi `false~, rac imas niSnavs, rom saWiro notifikacia araa 
mosuli MOF-Si. Tu yvelaferi wesrigSia, maSin MOF (mimRebi) ugzavnis banks 

Setyobinebas gadasasvleliT `dasturis_gamogzavna~. notifikaciis da Setyobinebis 

gadacemaTa qselSi SemTxveviTi procesis arseboba ganpirobebulia dayovnebis cvladi 

drois gamo, rac aisaxeba colset NetDelay=int with 25..75, fun DEL( ) =NetDelay.ran( ) random-

funqciiT. logikuri pirobis mniSvneloba sxvadasxva SemTxvevebSi sxvadasxvanairad 

ganisazRvreba. interaqtiul simulatorebSi WeSmariteba-mcdarobas Tavad momxmarebeli 

gansazRvravs, avtomaturi simulaciisas – SemTxveviT sidideTa generatori.  

me-5 naxazze naCvenebia CPN-garemoSi petris qselis agebisa da imitaciuri 

modelirebis vizualuri komponentebi. simulaciis me-3 Rilaki (mwvane rgoliT) 

saSualebas iZleva iteraciulad, xeliT avamuSavoT CvenTvis saWiro gadasasvleli 

(airCeva ramdenime alternatiulidan). me-6 Rilaki iZleva saboloo markirebis suraTs. 1-

eli Rilaki – ki aRadgens sawyis markirebas, eqsperimentis Tavidan Casatareblad.   

       

nax.5. petris qselis Seqmnisa da imitaciuri modelirebis instrumentebi 

me-6 naxazze naCvenebi gvaqvs Cveni amocanis petris qselis fragmenti 50-e bijis da 

procesis dasrulebis Semdeg. Cans markerebis Secvlili mdgomareoba. Tavidan gaiSveba 

gadasasvleli `moTxovnis tipis dadgena bankSi~ (nax.3, gadasasvleli gaaqtiurebulia - 

mwvane feris CarCo), vinaidan mis Sesasvlel poziciaSi `moTxovna_mosulia~ mzadaa 

markerebi. esaa signali imis Sesaxeb, rom 1-eli moTxovniT gaTvaliswinebuli Setyobineba 

gaiSveba qselSi `notifikaciis_gadacema_MOF-Si~. gaaqtiurdeba es gadasasvleli da 

markeri gadava `gagzavnis~ A-poziciaSi (n=1, p=”Motxovna_1”). transportirebis 

garkveuli drois Semdeg (stoqastikuri dro: @+DEL( ) ) notifikacia miaRwevs 

damkveTamde da a.S. 

Cveni droiTi CPN-modeliT SeiZleba gamovikvlioT korporaciaTa Soris (magaliTad, 

banksa da Semosavlebis samsaxurs Soris) SetyobinebaTa gacvlis procesis maxasiaTeblebi. 

SetyobinebaTa ganmeorebiTi gadacemis dayovnebis drois (wait) sxvadasxva 

mniSvnelobisaTvis. xanmokle dayovneba zrdis Sanss ganmeorebiTi gadagzavnebis Tavidan 

asacileblad. igi aseve zrdis Sanss, rom  operacia Dasturis_migeba gadaidos, radgan 

procesi Motxovnis tipis dadgena bankshi  dakavebulia ganmeorebiTi gadagzavniT. grZeli 
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dayovneba niSnavs, rom saWiro iqneba didxans cda, sanam banki darwmundeba, rom 

Setyobineba an dasturi iqna dakarguli. simulaciis procesSi, sxvadasxva wait-
mniSvnelobiT SeiZleba dadgindes optimaluri mniSvneloba ganmeorebiTi gadacemis 

dayovnebisaTvis.   

 

 
nax.6. imitaciuri modelirebis Sualeduri etapi (biji=50) 

da dasasruli  (biji=144) 
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rogorc aRvniSneT, araa gamoricxuli SemTxvevebi, rom Setyobineba ver mivides 

droulad daniSnulebis adgilas (garkveuli obieqtur-subieqturi mizezebis gamo), an 

daikargos dasturis Setyobineba. aseT SemTxvevebSi saWiroa informaciis droulad 

gamokvleva da arSesrulebuli proceduris gameoreba. 

Cveni feradi petris qselis gadasasvlelebi, rogorebicaa Motxovnis_tipis_dadgena 
bankshi, Notifikaciis_gadagzavna _MOF-shi, Notifikacia_migebulia, valdebuleba_dadgenilia, dasturis 
gagzavna bankshi da a.S. xasiaTdeba droiTi dayovnebebiT, romlebic an konstanturi 

mniSvnelobisaa, an SemTxveviTi ricxvebis diapazonidan aiReba sistemis mier. 

amgvarad, CPN-instrumentiT SesaZlebelia mdgomareobaTa sivrcis angariSis mTliani 

procesis sruli avtomatizacia, rac mniSvnelovnad aCqarebs qselis diagnostikis process 

misi realur obieqtTan adekvqturobis Sesaxeb, anu ramdenad sworad asaxavs modeli 

realuri obieqtis yofaqcevas.   

mdgomareobaTa sruli sivrce – orientirebuli grafiT aisaxeba, romelSic 

mwvervalebi Seesabameba qselis dasaSveb markirebebs, xolo rkalebi – movlenebs 

damakavSirebeli elementebiT. e.i. M1 mdgomareobidan (markirebidan) sistema gadadis M2 
mdgomareobaSi, rodesac arsebobs rkali damakavSirebeli (n,p)-elementiT, sadac n-feradi 
markeria, xolo p-informaciuli nawili. me-7 naxazze naCvenebia petris qselis sawyisi 

mdgomareobis fragmenti {n=1, p=”Client_Open”} elementiT.        

 

nax.7. sawyisi markireba   nax.8. markireba pirveli bijis Semdeg 

me-8 naxazi ki Seesabameba petris qselis axal markirebas pirveli bijis Semdeg. aq 

SesamCnevia, rom A-poziciaSi gaCnda axali, 1-markeri, romlis feri=1, 

monacemi=”Client_Open”. amasTanave es markeri movida qselis amuSavebidan t=12 droiTi 

erTeulis (mag., wuTi) Semdeg (vinaidan Motxovnis_tipis_dadgena_bankshi gadasasvlelis 

droiTi dayovnebaa @+12). axla gaaqtiurda Notifikaciis_gadagzavna gadasasvleli da 

SesaZlebelia aseve Motxovnis_tipis_dadgena_bankshi  gadasasvlelis xelaxali gaSvebac. es 

orive procesi SeiZleba Sesruldes paralelurad, isini erTmaneTs xels ar uSlis.  

me-9 naxazze naCvenebia  notifikaciis gadagzavnis gadasasvlelis aqtiuri 

mdgomareoba. aq markerebi aris A da SP poziciebSic.  
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nax.9                             nax.10 

am gadasasvlelidan B–poziciaSi Semavali rkali logikur pirobas akontrolebs, 

anu dasaSvebia ori SemTxveva: 

TP + =( Notifikaciis_gadagzavna, <n=1,p=”Client_Open”, success=true>), 
TP - = ( Notifikaciis_gadagzavna, <n=1,p=” Client_Open”, success=false>). 

es ori damakavSirebeli elementi TP+ da TP- imyofeba konfliqtSi erTmaneTTan, 

anu erTis Sesruleba meores gamoricxavs. pirveliT modelirdeba qselSi notifikaciis  

warmatebiT gadacema, xolo meoreTi ki – am Setyobinebis dakargva. 

me-10 naxazze naCvenebia notifikaciis warmatebiT miRebis SemTxveva MOF-Si. erTis 
mxriv xdeba Migebuli_Notifikacia poziciaSi “Client_Open” daregistrireba da, meores mxriv, 
gadasasvlelis Dasturis_gagzavna_Bankshi gaaqtiureba, radgan C-poziciaSi gaCnda markeri. 

Semdeg es markeri gadadis D-poziciaSi 
da gaaqtiurdeba Dasturis_Migeba gadasas-

vleli, rac imis mauwyebelia, rom bankis am 
notifikaciaze movida pasuxi MOF-dan (nax.11). 
Sesabamisad, banki gaagrZelebs dasturiT 

miRebuli informaciis safuZvelze moqmedebas.  
magaliTad, Tu am klients aqvs 

`valdebuleba”, maSin mas uxsnian angariSs, 

oRond statusiT `mxolod biujeturi”. Tu 
ar aqvs valdebuleba, maSin - `Ria“ statusiT, 
da a.S. qselSi grZeldeba sxva moTxovnebis 

(notifikaciebis) damuSaveba. 
nax.11 

3. daskvna 

feradi petris qselebSi kargadaa Serwymuli petris qselebisa da obieqt-

orientirebuli daprogramebis Teoria (ierarqiuloba, moduluroba – didi sistemebis 

modelirebisTvis), rac mis did praqtikul Rirebulebasac ganapirobebs Tanamedrove 

informaciul teqnologiaTa gamoyenebis mraval sferoSi, gansakuTrebiT 

korporaciaTaSorisi sainformacio marTvis sistemebis amocanebis gadasawyvetad servis-

orientirebuli arqiteqturiT.  
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SIMULATION AND STUDY OF CORPORATE BUSINESS PROCESS MANAGEMENT  
BASED COLORED PETRI NETS 
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Georgian Technical University 

Summary 

In the article there are considered the problems of modeling and studying the processing of 
requests in the banking corporation based on service applications and systems analysis. There is  
introduced the concept of building an integrated automated UML-based standards and service-oriented 
architecture. It is proposed the use of colored Petri nets (CPN) to construct a simulation model of 
inter-corporate service processes and study the temporal characteristics of its functioning. 

 
МОДЕЛИРОВАНИЕ И ИССЛЕДОВАНИЕ БИЗНЕС-ПРОЦЕССОВ КОРПОРАТИВНОГО 

МЕНЕДЖМЕНТА НА БАЗЕ РАСКРАШЕННЫХ СЕТЕЙ ПЕТРИ 
 Сургуладзе Г., Булия И., Оханашвили М., Кристесиашвили Х. 

Грузинский Технический Университет  
Резюме 

Рассматриваются вопрсы моделирования и исследования процессов обработки 
запроссов в банковской корпорации на основе сервисных аппликаций и системного анализа. 
Представлена концепция построения интегрированной АСУ на базе UML стандартов и 
сервисно-ориентированной архитектуры. Предлагается использование раскрашенных сетей 
Петри (CPN) для построения имитационной модели межкорпоративных сервис-процессов и 
исследования временных характеристик ее функционирования. 

 


