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produqciis miwodebis procesis imitaciuri  

modelireba feradi petris qselebiT 

gia surgulaZe,  maia oxanaSvili, giorgi basilaZe     
saqarTvelos teqnikuri universiteti 

reziume 

gadmocemulia marketinguli biznes-procesebis, kerZod produqciis gadagzavnis  

modelireba da kvleva feradi droiTi petris qselebis safuZvelze. ganxilulia CPN-grafo-

analizuri instrumentis ZiriTadi funqciebi da SesaZleblobebi dinamikuri biznes-procesebis 

asagebad da imitaciuri modelirebis eqsperimentis Casatareblad. SemoTavazebulia 

marketingis procesebis CPN modelis dekompozicia ierarqiul modulebad, mdgomareobaTa 

sivrcis fragmenti CPN-modelisaTvis da statistikuri monacemebis listingi, agreTve 

imitaciuri modelirebis procesis eqsperimentis Sedegebi.  

sakvanZo sityvebi: marketingi. sabazaro moTxovnileba. imitaciuri modelireba. 
dekompozicia, feradi petris qselebi.  

1. Sesavali  

kompiuteruli teqnologiebis gamosayeneblad marketingis marTvis procesebSi 
saWiroa maTi modelireba da Sesabamisi programuli uzrunvelyofis Seqmna. amasTan 

dakavSirebiT rTuli procesebis da sistemebis analizis erT-erTi yvelaze ufro mZlavri da 
moqnili instrumentia imitaciuri modelireba . amgvarad imitacia (an simulacia, rogorc mas 
sazRvargareT uwodeben) warmoadgens sistemis kvlevis sagans (instruments). 

imisaTvis, rom adekvaturad SevafasoT sistema, aucilebelia gvqondes sakmarisi 
informacia. am SemTxvevaSi faqtobrivi monacemebis Segroveba xdeba sami wyaros saSualebiT: 
imitaciuri eqsperimentis procesis Sedegad, firmis sameurneo-saqmianobis wliuri 

angariSidan da eqspertebidan (rac Txoulobs eqspertul Sefasebas). imitaciis gamoyeneba 
iZleva daskvnis gamotanis SesaZleblobas SesaZlo Sedegebze, romelic efuZneba SemTxveviTi 
sidideebis albaTur ganawilebas.  

modelis agebisas yovel firmaSi moqmedebs menejmentis da marketingis iseTi nawili, 
rogoricaa, magaliTad, maragebis marTva, warmoebis programebis dagegmva, produqciis 
gasaReba, reklama da sxv. [1,2]. modelireba saSualebas iZleva logikuri gzebiT 

prognozirebadi gaxdes alternatiul moqmedebaTa Sedegebi da gviCvenebs, Tu maT Soris 
romels unda mieniWos upiratesoba. 

2. ZiriTadi nawili 

marketinguli procesebis erTiani CPN modeli kompleqsuri kvlevis obieqtia [3]. misi, 
rogorc imitaciuri modelis detaluri analizis Catareba sakmaod rTulia, erTis mxriv 
poziciebis, gadasasvlelebisa da SesaZlo markirebaTa mdgomareobebis didi moculobebis 

gamo, meores mxriv feradi markerebis Sesabamisi procesebis aRweris, maTi qselSi moZraobis 
da informaciuli nakadebis gadatanis didi sirTulia gamo. amotom saWiro xdeba kvlevis 
obieqtis dekompoziciis ganxorcieleba, rac CPN modelis warmodgeniT moxdeba misi 

ierarqiulad dakavSirebuli modulebis safuZvelze (ise, rogorc programuli paketi Sedgeba 
modulebisgan, struqturuli daprogramebis principebiT). produqciis sawarmoo firmis 
marketinguli procesebis modelirebisaTvis gveqneba Semdegi ZiriTadi ierarqiuli modulebi: 

sabazro moTxovnebis gansazRvris; produqciis warmoebis dagegmvis; warmoebis teqnikuri 
momzadebisa da produqciis warmoebis; produqciis gacemis (sasawyobo meurneoba); produqciis 
gadagzavnis (transportireba), miRebisa da damkveTis Setyobinebis (nax.1); faqtobrivi 

mdgomareobis aRricxvis; sawarmoo da sarealizacio gegmebis Sesrulebis analizis; 
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ekonomikuri maCveneblebis angariSisa da analizis; axali sabazro strategiis formirebis da 

a.S. [4]. 

 
me-2 naxazze Cans, rom markers Next_Send–Si aqvs droiTi Wde. intuiciurad es niSnavs, 

rom mimwodebels ar SeuZlia axali Prod.partiis_gacema –is an Receive Acknow–is gaSveba, Tu 
erT-erTi mainc amaTgan ukve gaSvebulia da ar damTavrebula. imitaciuri modelze 
simulaciis ramdenime bijis Semdeg miiReba damyarebuli mdgomareoba, saboloo markirebiT.  

Shemdegi_migeba–is droiTi WdiT Cans, rom produqciis bolo partia miRebul iqna 

1791 driTi erTeulisas, xolo  NextSend–is droiTi Wde gviCvenebs, rom bolo Setyobineba 

produqciis miRebis Sesaxeb movida 1850 droiT erTeulSi. droiTi Wdeebi poziciaze 
MzaProduqcia miuTiTebs produqciis partiebis (ganmeorebiT) gadacemis droebze. magaliTad, 

pirveli partia gadaica 336 droiTi erTeulisTvis, meore 465, mesame 831 da a.S.      
    

 

nax.1. sawyisi mdgomareoba 

nax.2.. saboloo mdgomareoba  
(produqciis 7 partiis gadacemis Semdeg) 

 



Transactions, Georgian Technical University, AUTOMATED CONTROL SYSTEMS- No1(6), 2009 
 
 

 
64

aRniSnuli droiTi CPN-modeliT SeiZleba gamovikvlioT marketinguli procesis 

`produq-ciis_gadagzavnis~ Sesrulebis maxasiaTeblebi, magaliTad, 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 Prod.partiis_gacema dakavebulia ganmeorebiTi 
gadagzavniT. grZeli dayovneba niSnavs, rom saWiro iqneba didxans cda, sanam mimwodebeli 
darwmundeba, rom paketi an dasturi iqna dakarguli. simulaciis procesSi, sxvadasxva wait-
mniSvnelobiT SeiZleba dadgindes optimaluri mniSvneloba ganmeorebiTi gadacemis 
dayovnebisaTvis.   

axla ganvixiloT marketingis procesisTvis mza produqciis damkveTebze miwodebis 

(realizaciis) gegmis Sesrulebis (aRricxvis) Sesabamisi CPN petris qselis analizis 
amocana e.w. mdgomareobaTa sivrcis safuZvelze. mdgomareobaTa sivrce (State Space) aris 

kvlevis obieqtis Sesabamisi modelis yvela SesaZlo mdgomareobis erToblioba. TviT 
mdgomareoba, rogorc es klasikur petris qselebSia miRebuli, asaxavs markerTa ganawilebas 

qselis poziciebis mixedviT, anu markirebebs. qselis romelime gadasasvlelis amuSavebis 
(gaSvebis) Semdeg xdeba mis Sesasvlel da gamosasvlel poziciebSi markerTa raodenobis 
cvlilebebi. am dros qseli gadadis axal mdgomareobaSi. 

aseTi procesi SeiZleba romelime bijze daiblokos, anu CixSi Sevides, rac imis 
mauwyebelia, rom aseTi modeli da misi Sesabamisi realuri obieqti ver miaRwevs mizans, 
saboloo Sedegs. amgvarad qseli yofila arasakmarisad mdgradi da igi moiTxovs 

koreqtirebas. Cvens SemTxvevaSi saqme gvaqvs mza produqciis miwodebasTan damkveTebze, 
romlis gegmac kontraqtebis safuZvelze iqna Sedgenili da misi Sesruleba aucilebelia 
(raTa ar moxdes xelSekrulebis darRvevasTan dakavSirebuli sajarimo sanqciebis daweseba). 

Cveni modelis fragmentis safuZvelze xdeba mza produqciis gacema sawyobidan, Semdeg 
transportireba da damkveTamde mitana. damkveTi, produqciis miRebisTanave agzavnis dasturis 
Setyobinebas da mimwodebeli amis Semdeg zrunavs momdevno partiis miwodebaze. 

araa gamoricxuli SemTxvevebi, rom produqciis partia ver mivides droulad 
damkveTTan (garkveuli obieqtur-subieqturi mizezebis gamo), an daikargos dasturis 
Setyobineba. aseT SemTxvevebSi saWiroa informaciis droulad gamokvleva da arSesrulebuli 

proceduris gameoreba.  
feradi petris qselis gadasasvlelebi, 

rogorebicaa Produqciis partiis gacema, Produqciis partiis 
gadagzavna, Produqciis partiis migeba, dasturis gagzavna 
da a.S. xasiaTdeba droiTi dayovnebebiT, romlebic 

an mudmivebia, 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 adekvaturobis 

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-3 naxazze naCvenebia petris 

qselis sawyisi mdgomareobis fragmenti {n=1, 
p=”Prod1”} elementiT.        

nax.3. sawyisi markireba                
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me-4 naxazi ki Seesabameba petris qselis axal markirebas pirveli bijis Semdeg. aq 

SesamCnebia, rom  -poziciaSi gaCnda axali, 1 markeri, romlis feri=1, monacemi=”Prod1”. 
amasTanave es markeri movida qselis amuSavebidan t=12 droiTi erTeulis (mag., wuTi) Semdeg 

(vinaidan Produqciis partiis gacemis gadasasvlelis droiTi dayovnebaa @+12). axla gaaqtiurda 
Produqciis partiis gadagzavnis gadasasvleli da SesaZlebelia aseve Produqciis partiis gacemis 
gadasasvlelis xelaxali gaSvebac. es orive procesi SeiZleba Sesruldes paralelurad, 

isini erTmaneTs xels ar uSlis.  
 

 
 
me-5 naxazze naCvenebia  produqciis partiis gadagzavnis gadasasvlelis aqtiuri 

mdgomareoba. aq markerebi aris A da SP poziciebSic.  
 

am gadasasvlelidan B–poziciaSi Semavali 

rkali logikur pirobas akontrolebs, 

anu dasaSvebia ori SemTxveva: 
 

TP+=( Produqciis_partiis_gadagzavna, <n=1,p=”Prod1”, 
success=true>), 

TP-=( Produqciis_partiis_gadagzavna, <n=1,p=”Prod1”, 
success=false>). 

 

aq es ori damakavSirebeli 
elementi TP+ da TP- imyofeba 

konfliqtSi erTmaneTTan, anu erTis 

Sesruleba meores gamoricxavs. pirveliT 
modelirdeba qselSi produqciis partiis warmatebiT gadacema, xolo meoreTi ki – am 
partiis danakargia saxeze.  

 
me-6 naxazze naCvenebia aRwerili procesis Sesabamisad Cveni qselis mdgomareobaTa 

sivrcis fragmenti, romelic, rogorc aRvniSneT, orientirebuli grafiTaa warmodgenili. 

nax.4. markireba pirveli bijis Semdeg 

 

nax.5. 
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nax.6. mdgomareobaTa sivrcis fragmenti CPN-modelisaTvis 

 

statistikuri monacemebis listingi: 

 Statistics   // mdgomareobaTa sivrcis statistika 
-------------------------------------------------------------------- 
  State Space  // mdgomareobaTa sivrce 
    Nodes:  55                   // mwvervalebis raodenoba 
    Arcs:   58                   // rkalebis raodenoba  
    Secs:   0                    // erTi bijis Semdeg dro 0-ia 
    Status: Partial              // nawilobivaa Sesrulebuli 

Scc Graph    // mkacrad dakavSirebul elementTa grafi 
    Nodes:  55 
    Arcs:   58 
    Secs:   0 
Boundedness Properties // markerebis raodenoba poziciebSi (max, min) 
-------------------------------------------------------------------- 
  Best Integers Bounds    Upper      Lower 
  Market'A 1              1          0        //aris 1  an 0 markeri 
  Market'B 1              1          0 
  Market'C 1              1          0 
  Market'D 1              1          0 
  Market'Migebuli_produqcia 1 
                          1          1 
  Market'Mza_produqcia 1  8          8        // yovelTvis 8 markeria 
  Market'NextSend 1       1          1        // yovelTvis 1 markeria  
  Market'SA 1             1          1 
  Market'SP 1             1          1 
  Market'Shemdegi_migeba 1 
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                          1          1        // yovelTvis 1 markeria 
  Market'Wait 1           1          1 
  Best Upper Multi-set Bounds         // multi-simravlis kavSirebi 

  Market'A 1          1`(4,"Prod4_")  // gadacemulia me-4       
  Market'B 1          1`(4,"Prod4_")  // gadacemulia me-4 

  Market'C 1          1`5             // Semdegi und iyos me-5 
  Market'D 1          1`5             // Semdegi und iyos me-5 
  Market'Migebuli_produqcia 1 
                      1`"Prod1_Prod2_Prod3_Prod4_" 
  Market'Mza_produqcia 1  // aq yovelTvis 7 feris produqciaa 

1`(1,"Prod1_")++ 
1`(2,"Prod2_")++ 
1`(3,"Prod3_")++ 
1`(4,"Prod4_")++ 
1`(5,"Prod5_")++ 
1`(6,"Prod6_")++ 
1`(7,"Prod7_End")++ 
1`(8,"########") 

  Market'NextSend 1   1`4++            // aq bolo iyo me-4 da 

                      1`5              // Semdegi unda iyos me-5 
  Market'SA 1         1`8         // aq yovelTvis aris 8 markeri  
  Market'SP 1         1`8         // aq yovelTvis aris 8 markeri 
  Market'Shemdegi_migeba 1 
                      1`5         // Semdegi unda iyos me-5  
  Market'Wait 1       1`100    // dayovnebis dro mudmivia: 100  
  Best Lower Multi-set Bounds 
  Market'A 1          empty       // carielia (anu poziciaSi SeiZleba 
  Market'B 1          empty       // ar iyos markeri) 
  Market'C 1          empty 
  Market'D 1          empty 
  Market'Migebuli_produqcia 1 
                      1`"Prod1_Prod2_Prod3_Prod4_" 
  Market'Mza_produqcia 1 

1`(1,"Prod1_")++ 
1`(2,"Prod2_")++ 
1`(3,"Prod3_")++ 
1`(4,"Prod4_")++ 
1`(5,"Prod5_")++ 
1`(6,"Prod6_")++ 
1`(7,"Prod7_End")++ 
1`(8,"########") 

  Market'NextSend 1   empty 
  Market'SA 1         1`8 
  Market'SP 1         1`8 
  Market'Shemdegi_migeba 1 
                      1`5 
  Market'Wait 1       1`100 
  Home Properties 
-------------------------------------------------------------------- 
  Home Markings:  Initial Marking is not a home marking 
  Liveness Properties 
-------------------------------------------------------------------- 
  Dead Markings:  33 [55,54,53,52,51,...] 
  Dead Transitions Instances: None 
  Live Transitions Instances: None 
  Fairness Properties 
-------------------------------------------------------------------- 
  No infinite occurrence sequences. 

da a.S. mTliani imitaciuri procesis dasrulebis Semdeg suraTi Seicvleba.  

 

aRniSnuli statistika emsaxureba qselis muSaobis procesis istoriis damaxsovrebas, 

poziciebis mdgomareobaTa, gadasasvlelebis gaSvebebisa da markerebis moZraobis Sesaxeb. isini 

Semdgomi analizisTvis gamoiyeneba. 



Transactions, Georgian Technical University, AUTOMATED CONTROL SYSTEMS- No1(6), 2009 
 
 

 
68

imitaciuri modelirebis eqsperimentis Sedegebi: 

 

 
nax.7: № - eqsperimentis nomeri; wait - dayovnebis dro; step - bijebis raodenoba;  

Time- produqciebis miwodebis saboloo dro 

 

 
nax.8: Pi- calkeuli produqciis miwodebis saboloo dro 
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3. daskvna 

feradi petris qselebis instrumentSi originaluradaa Serwymuli petris qselebisa 

da obieqt-orientirebuli daprogramebis principebi (ierarqiuloba, moduluroba – didi 

sistemebis modelirebisTvis), rac mis did praqtikul Rirebulebasac ganapirobebs 

Tanamedrove informaciul teqnologiaTa gamoyenebis mraval sferoSi, gansakuTrebiT biznesisa 

da marketingis menejmentis amocanebis gadasawyvetad. 
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SIMULATION OF PROCESSES OF DELIVERY OF PRODUCTION  
ON THE BASIS OF COLURED PETRI NETWORKS 

Surguladze Gia,  Okhanashvili Maia, Basiladze Giorgi 
Georgian Technical University 

Summary 

Questions of modeling and research of marketing business - processes, in particular modeling of 

sending of production are stated on the basis of time painted networks Petri. The cores of functions and 

opportunities of the CPN-tool for simulation dynamic business-processes are considered. It is offered 

decomposition  of CPN-model in hierarchical modules. A fragment of a condition space for CPN-model is 

considered and listing statistical is given. Result of experiment of simulation modeling is shown. 

 
ИМИТАЦИОННОЕ МОДЕЛИРОВАНИЕ  ПРОЦЕССОВ ПОСТАВКИ  

ПРОДУКЦИИ  НА ОСНОВЕ ЦВЕТНЫХ СЕТЕЙ ПЕТРИ 

Сургуладзе Г.Г. ,  Оханашвили М.Ш.Басиладзе Г.З. 
Грузинский Технический Университет 

Резюме 

Излагаются вопросы моделирования и исследования маркетинговых бизнес-процессов, в 

частности моделирование отправки продукции на основе временных окрашенных сетей Петри. 

Рассматриваются   основные функции и возможности графо-аналитического CPN-инструмента для 

имитационного моделирования динамических процессов. Предлагается декомпозиция CPN-модели 

на иерархические модули. Рассматривается фрагмент пространства состояний для CPN-модели и 

листинг статистических данных. Предлагаются результаты эксперимента имитационного 

моделирования.      


	imitaciuri modelirebis eqsperimentis Sedegebi:

