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kompiuteruli qselis modelireba modelirebis 

teqnologiebis gamoyenebiT 
mzia kiknaZe

 ekaterine gvaramia
giorgi kircxalia

reziume

kompiteruli qselebis efeqturi dagegmareba 
aqtualur amocanas warmoadgens. kompiuteruli 
qselebis efeqturad dasaproeqteblad Sesa­
Zlebelia gamoyenebuli iqnas  imitaciuri mod­
elirebis sistemebi.

aseTi sistemebi ara mxolod prognozirebis, 
aramed sistemaze moxdenili mmarTveli gav­
lenis dadgenis saSualebas gvaZlevs, es ki mov­
lenebis maqsimalurad sasurveli mimarTulebiT 
gansazRvras  ganapirobebs.

qselebis programul sistemuri modelireba 
SeiZleba gamoiyenos nebismieri korporatiuli 
qselis sistemurma administratorma, romelic 
gegmavs axali qselis Seqmnas an arsebul qselSi 
Zireuli cvlilebebis Setanas. 

statiaSi ganxilulia kompiuteruli 
qselSi Seqmnili problemis gadaWris sak-
iTxi imitaciuri modelirebis paketis Any-
Logic- is gamoyenebiT. misi saSualebiT Se-
fasebulia qselis da misi komponentebis 
gamtarunarianoba, aRmoCenilia kompiuterul 
qselSi viwro adgilebi, gakeTebulia gamoT-
vliTi sistemis perspeqtiulobis prognozi, 

sakvanZo sityvebi: kompiuteruli qselis mod­
elireba, modelirebis teqnologiebi. 
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Summary

The efficient design of computer networks is an actual 
task. We must understand a goal of design and establish 
criterions of efficiency to efficiently design computer net-
works. Such criterions may be cost-reducing, increasing 
throughput of network, possibility of consecutive develop-
ment of network and transition to new technologies. For 
this purpose, we can use systems of simulation modeling. 

Such systems enable to predict and reveal the major 
impact on system. It conditions maximally desirable de-
velopments. 

Software and system simulation of network can be used 
by system administrator of any corporative network, who 
plans to design a new network or fundamentally change the 
existing network.

The article considers how to solve problems of real 
computer network by means of packet of simulation mod-
eling (AnyLogic). 

Bandwidth of network and its components is estimat-
ed, bottlenecks in the network are revealed, perspective 
of computing system     is predicted, future demands on 
network throughput are calculated, different variants of 
modernization of computer network are compared, impact 
of software on modernization of computing system is es-
timated. 

Keywords: Simulation of Computer Network, Simula-
tion Technologies

* * * * * * *
kompiuteruli qselebis efeqturad dasapro­

eqteblad gamoiyeneba qselebis imitaciuri mod­
elirebis teqnologiebi. aseTi teqnologiebi 
TviTon axdenen modelis generacias qselis saw­
yisi topologiis, gamoyenebuli protokolebis, 
qselSi gadacemuli monacemebis sixSiris, gamoy­
enebuli mowyobilobebis da programuli uz­
runvelyofis saSualebiT. 

qselebis programul sistemuri modelireba 



biznes-inJineringi, #1. 2015  

182

SeiZleba gamoiyenos nebismieri korporatiuli 
qselis sistemurma administratorma, romelic 
gegmavs axali qselis Seqmnas an arsebul qselSi 
Zireuli cvlilebebis Setanas. programul sis­
temuri modelirebis produqtebi saSualebas 
iZleva Semowmdes qselis modificirebisas miRe­
buli Sedegebi sanam iqneba Sesyiduli ZviradRi­
rebuli mowyobilobebi. 

kompiuteruli qselis daproeqtebisas, mod­
elirebis gamoyenebiT SegviZlia: SevafasoT qse­
lis da misi komponentebis gamtarunarianoba, 
aRmovaCinoT qselSi viwro adgilebi, Sevadar­
oT kompiuteruli qselis organizebis sxva­
dasxva variantebi, gavakeToT gamoTvliTi sis­
temis perspeqtiulobis prognozi, SevadaroT 
kompiuteruli qselis modernizenis sxvadasxva 
varianti, SevafasoT programmuli uzrunvely­
ofis zemoqmedeba gamoTvliT sistemis moderni­
zaciaze, qseluri protokolebis cvlileba da 
sxva.

ZiriTadi nawili
Cvens mier gamokvleuli qselis struqtura 

mocemulia naz.1-ze, qselis modeli Sedgeba 4 
kvanZisgan (kvanZi1-internet servisis provaid-
eri (ISP), kvanZi2, kvanZi3, kvanZi4). TiToeuli 
kvanZi dakavSirebulia mTavar kvanZTan (ISP). 
kvanZebi erTmaneTTan SeerTebulia mraval-
modiani optikuri kabeliT. ISP dakavSirebu-
lia wre topologiiT kvanZ 2-Tan. kvanZi2 mi-
erTebulia kvanZ3-Tan dacvis gareSe (aseTi 
SeerTeba ganxorcielebulia finansuri dan-
axarjebis Semcirebis mizniT).  ISP –ze kvanZi 4 
dakavSirebulia pirdapiri mierTebiT dacvis 
gareSe.

 naxazi 1 kompiuterul qselSi kvanZebis 
SeerTebis sqema

ISP-Si ganTavsebulia Semdegi aparatura:
marSrutizatori cisco 7609, sviCi cisco2960  2  

cali, sviCi cisco 3645 2 cali
serverebi: WWW,  MAIL,  FTP da a.S. 

mowyobilobebis muSaoba xorcieldeba 
OSPF protokoliT. kvanZi2-ze mierTebulia 4 
sviCi romlebzec Tavis mxriv mierTebulia 
abonentebi.

kvanZ3-Si mierTebulia erTmaneTTan mimdev­
robiT CarTuli 3 sviCi kvanZ 4-Tan mierTebulia 
5 sviCi saidanac sami maTgani aris erTmaneTan  
mimdevrobiT, xolo danarCeni ori qmins calke 
qsels.

aRniSnul obieqtze Catarebuli kvleviT gan­
isazRvra: reaqciis dro, gadacemis dro, dat­
virTvis koeficienti, qselSi paketebis dakarg­
vebis raodenoba. 

kvlevebis Sedegad miviReT rom:
trafikis gazrdis SemTxvevaSi sistemis 

reaqciis dro mniSvnelovnad mcirdeboda, rac 
iwvevda qselSi paketebis kargvas - es ki sagr­
Znoblad anelebs abonentebis muSaobas qselSi.

kvanZ 2. –Si gaizoma datvirTvebi marSutiza­
toris im portebze romlebzec mierTebuli iyo 
sviCebi. miRebuli Sedegebi moyvanilia cxril 
1-Si da Sesabamisi diagrama warmodgenilia nax.2 
-ze.

dro g 0/1 g 
0/2 g 0/3 g 0/4

10 100 96 104 101

12 116 107 120 108

14 140 125 136 129

16 150 140 148 155

18 100 109 96 85

20 200 195 209 218

22 500 516 517 503

24 484 502 500 505

2 350 420 384 340

4 246 261 205 240

6 114 106 97 140

8 64 54 41 64

10 102 105 117 100

cxrili 1 droisa da trafikis urTierT da­
mokidebuleba

nax. 2 trafikis Sesabamisi diagrama drois 
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mixedviT
reaqciisa da dayovnebis droze dakvirvebis 

Sedegebi mocemulia cxrilSi 2  da Sesabamisi 

diagrama agebulia nax. 3 – ze.

dro g 0/1 g 0/2 g 
0/3

g 
0/4 TTL

10 100 96 104 101 180

12 116 107 120 108 185

14 140 125 136 129 191

16 150 140 148 155 192

18 100 109 96 85 178

20 200 195 209 218 180

22 500 516 517 503 215

24 484 502 500 505 211

2 350 420 384 340 189

4 246 261 205 240 176

6 114 106 97 140 131

8 64 54 41 64 178

10 102 105 117 100 179
 
cxrili 2 reaqciisa da dayovnebis drois da­

mokidebuleba  datvirTvebTan  droiT inter­
valSi.

nax 3 reaqciisa da dayovnebis drois damok­
idebuleba  datvirTvebTan

kvanZ 3 – Si gaizoma marSrutizatoris erT-
erT portze datvirTva, reaqciisa da dayovneb­
is dro.  Sedegebi moyvanilia cxril 3 – Si.

Sesabamisi diagramebi agebulia nax. 4 – ze.

dro g 0/1 TTL

10 250 178

12 285 178

14 320 181

16 380 185

18 260 178

20 400 205

22 800 300

24 960 308

2 700 287

4 300 180

cxrili.3 reaqciisa da dayovnebis drois da­
mokidebuleba  datvirTvebTan  droiT inter­

valSi.

nax. 4 drois da trafikis urTierTdamokide­
buleba

dakvirvebebis Sedegad aRmoCnda rom maqsi­
maluri datvirTvis pirobebSi adgili qonda 
qselSi kolizias. kvlevebis Sedegad dadginda, 
rom es problema gamowveuli iyo im kvanZebSi 
sadac mowyobilobebi CarTulni iyvnen salte 
topologiiT. gaTiSvis Semdeg qselis aRdgenas 
sWirdeboda 10-15 wuTi. kvlevebis Sedegad aseve 
dadginda rom qseli ar iyo daculi garemo da­
zianebebisagan.

daskvna

aRniSnuli problemebis aRmosafxvrelad 
ANYLOGIC-is gamoyenebiT avageT arsebuli 
qselis modeli da ganvixileT sxvadasxva 
SemTxveva sxvadasxva parametris cvlile-
biT, miRebuli Sedegebidan SeirCa ukeTesi 
varianti ris Sedegadac gaumjobesda trafi-
ki, koliziebis aRmofxvris dro, gadace-
mis da reaqciis dro. qseli aiwyo wriuli 
topologiis gamoyenebiT
•	 kvanZ 4-Si datvirTvebis zrdasTan erTad 

davamateT 1 gigabitiani arxi.
•	 kvanZ 3 da kvanZ 4-i gadakeTda varskvlavur 

salte topologiad.
Sesabamisad qselma miiRo axali saxe romelic 

naCvenebia nax. 5-ze
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nax. 5 qseli wriuli topologiiT
miRebuli Sedegebis gaTvaliswinebiT qselSi 

reaqciis da gadacemis drois damokidebulebam 
trafikTan miiRo saxe, (nax.7)

nax. 7  kvanZ 3-Si reaqciis da gadacemis drois 
damokidebuleba trafikTan.
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