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ganawilebuli sistemebis modelireba da analizi  

rigebis Teoriis safuZvelze WinPepsy instrumentiT 

gia surgulaZe, lia petriaSvili, giorgi maisuraZe, 

marine bitaraSvili, ciuri fxakaZe 

saqarTvelos teqnikuri universiteti 

reziume 

ganixileba ganawilebuli sistemebis modelirebisa da analizisTvis rigebis Teoriis da 

misi instrumentuli saSualebebis gamoyenebis sakiTxebi sainJinro amocanebis gadasawyvetad. 

mocemulia kompiuterul qselebSi raodenobrivi analizis Casatareblad sxvadasxva tipis 

maTematikuri modelebis gamokvleva WinPepsy programuli paketis bazaze.  

sakvanZo sityvebi: rigebis Teoria. kompiuteruli qseli. modelireba. analizi. 

WinPepsy.  
1. Sesavali: rigebis qseli 

rigebis qseli Sedgeba calkeuli rigebisa da momsaxure obieqtebisgan. rigi, romelic 

elodeba momsaxurebas, SeiZleba warmovadginoT rogorc momlodine sistema an kvanZi. 1-el 

naxazze mocemulia rigebis qseli da rigebis sistema (kvanZi). grafSi dgeba SekveTebi, 

romlebic gadaecema kvanZidan kvanZSi. yovel kvanZs gaaCnia garkveuli strategia, romelic 

awesrigebs Tu rogori saxiT unda 

dadges moTxovna rigSi da rogor unda 

moxdes misi redaqtireba [1]. 

mocemuli moTxovnis droebiTi 

Seyovnebisas, momsaxure obieqti yovel 

kvanZSi aRwers momsaxurebis drois 

ganawilebas specialuri parametrebiT. 

qseli, sadac ganTavsebulia sxvadasxva 

saxis SekveTebi, erTiandeba davalebaTa 

klasSi, romelic iyofa or klasad: Ria 

da Caketili (mesame klasi hibridulia).  

nax.1. rigebis qselis modeli  

Ria klasis qseluri grafi Seicavs sawyis da sasrul moTxovnaTa wyaros. am 
SemTxvevaSi moTxovnaTa wyaro SeiZleba vareguliroT. Caketili klasis qseluri grafi ki 
vercerT axal moTxovnas ver miiRebs qselSi da agreTve vercerTi moTxovna ver datovebs 

rigs. qseli mudmivad inarCunebs Tanabar moTxovnaTa raodenobas. 

axali qselis Sesaqmnelad WinPepsy redaqtorSi mTavari meniudan (nax.2) avirCevT  

File->New da miviRebT me-3 naxazze mocemul sqemas [2]. 

 

nax.2. WinPepsy redaqtoris instrumentebis paneli  
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nax.3. axali qselis Seqmna 

`grafikuli generaciis~ arCeviT ekranze gamova me-4 naxazze naCvenebi grafikuli 

redaqtoris fanjara. virCevT 

grafikuli meniudan miTiTebul 

simbolos (`kvanZi~) da 

gadmogvaqvs muSa areSi (sami 

kvanZi: no 1-3). masStabis 

saxazaviT SegviZlia vcvaloT 

sqemis zomebi. 

 

 

   nax.4. qselis agebis procesis fragmenti 

mniSvnelovania kvanZis tipi airCeva, romelic mausis marjvena RilakiT xdeba (nax.5). 

 

nax.5. kvanZis tipis (M/M/m) არჩევა 
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qselis grafikul redaqtors aqvs komfortuli interfeisi, rac xelsayrels xdis 

monacemTa interaqtiul grafikul Setanas. es procesi arsebiTad mniSvnelovania im 

momxmarebelTaTvis, romelTac aqvT mxolod miaxloebiTi warmodgena gasaanalizebel qselze 

da survili aqvT masze garkveuli manipulireba moaxdinon TvalsaCinod. yvelaze didi 

dadebiTi mxare, romelic gaaCnia aseT qselur grafs aris is, rom igi Sedgeba dublirebuli 

sabazo qselisgan, sadac SesaZlebelia qveqselebidan moxdes monacemTa gadacema, waSla an 

Secvla. amis Sedegad cikluri qseluri struqtura didi danaxarjebis gareSe saSualebas 

mogvcems kvanZebis gadasasvlelebi, erTi klasidan meoreSi ukavSirdebodes erTmaneTs da 

monawileoba miiRos qselis saerTo muSaobaSi. 

2. ZiriTadi nawili 

ganvixiloT Caketili, Ria da hibriduli qselebis modelirebis da analizis 

eqsperimentuli amocanebi da maTi gadawyvetis procedurebi WinPepsy instrumentuli paketis 

gamoyenebiT [2,3].  

2.1. `klient-server~ Caketili qselis modelireba da analizi 

avagoT martivi Caketili qseli klient-server arqiteqturis magaliTisTvis, romelTa 

Soris kavSiri internetiT xorcieldeba (nax.6). RilakiT `Options~ gamoitaneba dialoguri 

fanjara (nax.7), sadac `Classes~ gverdze SevcvaloT `Number of classes~ 2-iT da ` Jobs~ 5-iT.  

   

nax.6                                         nax.7 

kvanZze daklikviT SevalT fanjaraSi, sadac `Nodes~ gverdze SeiZleba qselis kvanZebze 

saxelebis da tipebis SerCeva (magaliTad, INTERNET, M-G-1, nax.6). kvanZebisTvis servisis 
tarifebi (service rates) ase gavanawiloT: Server CPU-6/6, Server disk-14/14, Internet-16/18, Clients-
10/20 (Class1/Class2-Tvis). kvanZTaSoris gadasasvlelebze (isrebze) albaTobaTa mniSvnelobebi 

Cveni SemTxvevisTvis ase gadavanawileT: Server CPU-dan Server DISK-ken isarze aviReT 1, xolo 
yvela danarCenze 0.5; bolos avamoqmedoT Rilaki ` Refresh tree ->~, miviRebT me-8 naxazzs. 
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nax.8 

agebuli Caketili qselis analizisTvis fanjris marjvena qveda nawilSi (Available 
methods) virCevT MVA–meTods (nax.9).  

 
nax.9. meTodis arCeva 

dialogur fanjaraSi avirCevT parametrebs (nax.10) da Start-RilakiT miviRebT analizis 

Sedegs (nax.11). 

  

nax.10. parametrebis SerCeva                nax.11. analizis Sedegebi 
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amis Semdeg SeiZleba eqsperimentis gagrZeleba sxvadasxva maxasiaTeblebis analizis 
misaRebad. magaliTad, momsaxurebis intensiurobis parametris arCeviT (nax.12, 13).   

  
 nax.12. Service rate parametris arCeva                 nax.13. analizis Sedegebi 

                     Class1/Class2-Tvis 

2.2. `klient-server~ Ria qselis modelireba da analizi 

axla avagoT da gamovikvlioT Ria qselis SemTxveva WinPepsy–is garemoSi qselis 
grafikul generaciiT (nax.14).  

   
nax.14. Open qselis da Arival rate=4 arCeva           nax.15. Disk CPU kvanZis parametrebis SerCeva 

qselis oTxkvanZian sqemas daemata kvanZTaSorisi gadasasvlelebi Sesabamisi 
albaTobebiT, agreTve ori elementi: qselSi Sesvlis wertili (xuTkuTxedi marcxena qveda 
nawilSi) da qselidan gamosvlis wertili (marjvniv xuTkuTxedi). es simboloebi 
aucilebelia Ria qselebisTvis. Sedegi asaxulia me-16 naxazze. 

 
nax.16. Ria qselis sqema gadasasvlelbiT da albaTobebiT 
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`Refresh tree ->~ RilakiT miviRebT 

modificirebul xes (nax.17). axla modeli 

mzadaa analizis Casatareblad. ekranis 

qveda marjvena kuTxeSi mocemulia meTodebi, 

romlebic gamoiyeneba amisaTvis, kerZod Ria 

qselisTvis DECOMP-meTodi. 
Start analysis Rilakis amoqmedebis 

Sedegi mocemulia me-18 naxazze.  

sxva maxasiaTeblebis gasaanalizeblad 

saWiroa gamoviyenoT 

   

panelis Rilakebi da meniuSi Show-punqti. 

 

 

 

 

 

 

nax.17 

 

 

 

 

 

 

 

 

 

 

 

nax.18. moTxovnaTa lodinis dro rigSi 
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2.3. hibriduli qselis modelireba da analizi 

hibriduli anu Sereuli tipis qseli iseTi qselia, romelsac aucileblad aqvs minimum 

erTi Ria klasi da erTic Caketili klasi (anu orive saxezea). qselis agebis TvalsazrisiT 

WinPepsy redaqtorSi Ria klasi aigeba Ria qselis klasis wesebiT, xolo Caketili klasi – 

Caketili qselis klasis wesebiT. ganvixiloT konkretuli magaliTi (nax.19). 

am SemTxvevaSic virCevT kvanZis 

tipebs, parametrebs, vRebulobT xis 

struqturas da, bolos SevirCevT 

gasaanalizebel meTods, amjerad 

saxeliT Simulation (nax.20).    
 

 

 

 

 

nax.19. hibriduli qselis modeli 

 
nax.20. hibriduli qselis analizis meTodi 

analizis erTi Sedegi 2-kvanZisa da 4-klasisTvis dayovnebis drois mixedviT mocemulia 

21-e naxazze.  

 
nax.21. qselis analizis Sedegebis fragmenti 
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3. daskvna 

rigebis Teoriis da misi instrumentuli saSualebebis gamoyeneba sainJinro amocanebis, 
gansakuTrebiT masobrivi momsaxurebis sistemebis modelirebisa da analizisaTvis metad 
mniSvnelovania. ganawilebul sistemebSi, kerZod kompiuterul qselebSi raodenobrivi 
analizis Casatareblad, sasurvelia sxvadasxva tipis maTematikuri modelebis, magaliTad, 

M/M/1, M/M/m, M/G/1, G/M/1, G/G/1 da sxva gamokvleva. CvenTvis gansakuTrebiT sayuradReboa 
M/M/m tipis modelis analizi, rac niSnavs, rom Semavali nakadi umartivesia (markovuli), 
momsaxurebis dro ki eqsponenturi kanoniT ganawilebuli SemTxveviTi sididea (markovuli). 

WinPepsy instrumentuli paketi, saSualebas iZleva avagoT da miznobrivad gamovikvlioT 
sxvadasxva saxis qselebi masobrivi momsaxurebis sistemebSi procesebis Sesrulebis efeqturi 
organizebis TvalsazrisiT.   
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MODELING AND ANALYSIS OF DISTRIBUTED SYSTEMS BASED ON  
QUEUING THEORY WITH THE TOOLS WINPEPSY 
Surguladze Gia, Petriashvili Lily, Maisuradze Giorgi, 

Bitarashvili Marine, Pkhakadze Tsiuri 
Georgian Technical University 

Summary 
Issues of Queuing theory and its tools for engineering simulation and analysis of distributed 

systems was considered. Research of different types of mathematical models for quantitative analysis 
of open, closed, and mixed networks based on the software package WinPepsy it was proposed. 
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ТЕОРИИ ОЧЕРЕДЕЙ ИНСТРУМЕНТОМ WINPEPSY 
Сургуладзе Г., Петриашвили Л., Маисурадзе Г.,  
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Резюме 

Рассматриваются вопросы использования теории очередей и ее инструментальных 
средств для решения инженерных задач моделирования и анализа распределенных систем. 
Предлагается исследование раличных типов математических моделей для проведения 
количественного анализа открытых, замкнутых и смешанных сетей на базе программного 
пакета WinPepsy.  


