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trafikis efeqturi marTvis meTodebi  kompiuteruli  

qselebis muSaobis gadatvirTuli reJimebis dros 

 

oTar natroSvili, nino natroSvili 
saqarTvelos teqnikuri universiteti 

reziume 

warmodgenili statia eZRvneba qselis arxebiT gadasacemi paketebis optimaluri 

Tanamimdevrobis gansazRvris amocanis gadawyvetas kompiuterul qselebSi muSaobis 

gadatvirTuli reJimebis arsebobis dros. formulirebulia paketebis sakomutacio kvanZebSi 

optimaluri ganlagebisa da gamosasvlel interfeisSi maTi gacemis ZiriTadi moTxovnebi 

trafikis donis cvlilebis (kerZod, amaRlebis) dros. damuSavebulia zemoT naxsenebi 

amocanis realizaciis algoriTmebi. 

sakvanZo sityvebi: trafikis marTva. kompiuteruli qselebi. paketebis efeqturi 

gadacema. 
1. Sesavali 

adaminTa yoveldRiur saqmianobaSi, rac dro gadis Tanamedrove sakomutacio 
saSualebebze, pirvel rigSi ki kompiuteruli qselebis gamoyenebaze, moTxovnilebebi 
ganuwyvetliv matulobs. momxmareblebis mxridan rogorc samsaxureobrivi saWiroebisaTvis, 

ise sayofacxovrebo momsaxurebi-saTvis mkveTrad izrdeba qselis serverebze xSiri 
mimarTvebis raodenoba. es ki Tavis mxriv iwvevs kompiuteruli trafikis gadatvirTvas (e.i. 
qselis mimReb – gadamcem arxebSi Warbi paketebis warmoqmnas).  

aqedan gamomdinare, cxadia, Zalze aqtualuri xdeba garkveuli RonisZiebebis 
SemuSavebis saWiroeba trafikis efeqturi marTvisaTvis, gansakuTrebiT komutatorebis 
(rogorc hostis, ise satranzito daniSnulebis kvanZebSi) Semaval interfeisebSi maRali 

intensiobis sainformacio nakadebis (paketebis raodenobis) warmoqmnisas. momxmareblebis 
mxridan rogorc samsaxureobrivi saWiroebisaTvis, ise sayofacxovrebo momsaxurebisaTvis 
matulobs qselis serverebze xSiri mimarTvebis raodenoba. es ki Tavis mxriv iwvevs 
kompiuteruli trafikis gadatvirTvas. aqedan gamomdinare, cxadia, saWiroa garkveuli 

RonisZiebebis SemuSaveba trafikis efeqturi marTvisaTvis, gansakuTrebiT komutatorebis 
(rogorc hostebis, ise satranzito daniSnulebis komutatorebis) Semaval interfeisebSi 
maRali intensiobis sainformacio nakadebis warmoqmnisas. winaaRmdeg SemTxvevaSi 

mniSvnelovnad qveiTdeba, rogorc qselis swrafqmedeba, ise misi warmadoba, rac aisaxeba 
kidec momxmarebelTa “moTxovna – pasuxebis” dagvianebaSi. es ki uaryofiT movlenad unda 
CaiTvalos. aqedan gamomdinare Zalze aqtualuri xdeba trafikis regulirebis efeqturi 

meTodebis SemuSaveba kompiuteruli qselis muSaobaSi gadatvirTuli reJimebis warmoqmnis 
SemTxvevebis dros.  

warmodgenil statiaSi damuSavebulia meTodebi qselebis gadatvirTuli reJimebis 

arsebobisas kvanZebs Soris sakomunikacio arxebSi gadasacemi paketebis mimdinare droSi 
optimaluri Tanamimdevrobebis gansazRvis amocanis efeqturad gadasawyvetad.  

2. ZiriTadi nawili 

kompiuteruli qselis datvirTvis pikis saaTebSi sakomutacio mowyobilo-bebis 
Sesasvlel interfeisebSi Warbi raodenobis paketebis warmoqmnisas [1-3]-Si  damuSavebulia 

erT-erTi midgoma warmodgenili statiis SesavalSi naxsenebi mdgomareobis ganmuxtvisaTvis. 
igi mdgomareobs qselSi gadasacemi paketebis marTvadi rigebis meTodebis damuSavebaSi 
pulsirebuli trafikisaTvis (e.i. trafikis datvirTvis doneebis cvlilebisas). es meTodebi 

iTvaliswinebs xsenebul marTvad rigebSi paketebis optimalur ganlagebas, romlebic 
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prioritetulad, woniTi koeficientebis cikluri gamokiTxviT gaicema sakomutacio kvanZis 

buferuli mexsierebidan mis gamosasvlel interfeisSi.  
warmodgenil statiaSi SemoTavazebulia maTgan ramdenadme gansxvavebuli meTodebi, 

romlebsac ukeT iTvaliswineben qselSi Seqmnil zemoT naxseneb situaciebs. 

qselis kvanZis gamosasvlel interfeisSi (gamosasvlel wertilSi) sainformacio 
nakadebis ganawilebis efeqturoba (pirvel rigSi ganawilebis siCqare mimdinare drois 
romelime erTeulSi – wamSi, mikrowamSi, nanowamSi da a.S.) satranzito kvanZebis 

swrafqmedeba damokidebulia imaze, Tu rogori intensiobiT miewodeba paketebi am kvanZis 
mezoblad mdebare sakomutacio sistemebidan da amis Sesabamisad ra raodenobis paketebi 
grovdeba hostebze mdebare kvanZebis Semaval interfeisebSi. qselis postis sakomutacio 

kvanZSi, iseve rgorc sxva sakomutacio sistemebSi sainformacio damuSavebisas (maTi 
ganawilebis TvalsazrisiT) gaTvaliswinebuli unda iyos optimalurobis garkveuli 
kriteriumebi, sadac pirvel rigSi mxedvelobaSi miiReba paketebis damuSavebis (gasagzavnad 

`daxarisxebis~) droSi mocemuli minimaluri momentebi. amas garda sasurvelia 
gaTvaliswinebuli iqnes qselis serverebisaken mimarTuli sainformacio nakadebis rogorc 
raodenoba, aseve droiTi xangZliobebic (es ukanaskneli ZiriTadad ganisazRvreba 
momxmareblis muSa sadgurSi OSI modelis yvelaze maRal, gamoyenebiT doneze). 

warmodgenil naSromSi SemoTavazebuli meTodebis mixedviT SetyobinebaTa paketebis 
sakomutacio kvanZebSi ganawilebisas maTi (paketebis) optimaluri Tanamimdevrobis 
gansazRvris arsi mdgomareobs SemdegSi. dauSvaT qseluri struqturis romelime 

sakomutacio sistemaSi programa_dispetCeris amoqmedebisas, misi CarTvis raime t momentSi, 
mimdinare damuSavebaze (ganawilebaze) rigSi dganan 2)m(m ≥  Semavali paketebi, romlebsac 

gaaCniaT Semdegi maxasiaTeblebis simravle: rigiTi nomeri (prioritetis indeqsis an 

prioritetis woniTi koeficientis saxiT) i, { }m1,2,...,Ii =∈  Setyobinebis nakadis saxe 

(klasi) Vi, { };V,...,V,VVV n21i =∈  qselis sakomutacio kvanZis procesorSi `gamosakvlevad~ 

paketis miwodebis savaraudo momenti t0; sakomutacio sistemaSi paketebis damuSavebis 

(ganawilebis) saSualo dro iT ; paketebis rigSi i-uri Setyobinebis Cayenebis dasaSvebi 

xangZlioba iC′ ; i-uri Setyobinebis (paketis) sakomutacio kvanZis buferul mexsierebaSi 

yofnis dro isτ , romelic dgas S-ur adgilas. TanamimdevrobaSi (paketebis rigSi) 

>=< ms21 i,...,i,...,i,iI  da sidide iVh , romelic iTvaliswinebs qselis sxva arxebidan am 

sakomutacio sistemaSi Vi-uri saxis Setyobinebebis fardobiT faseulobas, Sefasebuls 
prioritetis koeficientiT. dauSvaT aseve, rom sakomutacio kvanZSi Setyobinebebis 
simravlis TiToeul i paketSi, romelic dgas S-ur adgilas buferis I mimdevrobaSi (rigSi), 
SeiZleba SevusabamoT droiTi mniSvneloba 

[ ].i
V

is
V
i

V
is ττ ,h,fQ ii

dasaSv= ,                                                 (1) 

romelic )(Q iV
is  gamoiTvleba rogorc funqciis mniSvneloba raRac drioiTi 

sakomutacio sistemaSi (kvanZSi) yofnis, e.i. dayovnebis droiTi mniSvnelobiT isτ . es 

mniSvneloba Seadgens 

,Ttt i
(s)
2i10iis τττ +++−=                                                  (2) 

sadac 1τ  - rigSi paketis Tanamimdevrobebis dagegmvis saSualo droa; 
(s)
2iτ  _im paketis 

rigidan gacemis saSualo droa, romelic am rigSi ikavebs wina adgils q-s (q<S) paketebis I 
TanamimdevrobaSi. 

(1) gamosaxulebaSi idasaSv.τ  - rigSi i-uri paketis yofnis dasaSvebi droa. (2) 

gamosaxulebaSi paketis I rigidan gacemis saSualo dro Seadgens 
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amgvarad, amocana mdgomareobs imaSi, rom saWiroa ganisazRvros qselis sakomutacio 

sistemaSi (kvanZSi) rigSi mdgomi paketebis optimaluri Iopt. Tanamimdevrobebi qselis arxebSi 
gadasacemad mimdinare drois momentebSi. 

Iopt-Tanamimdevrobis SerCevis mTavar kriteriumad (optimalurobis kriteriumad) 

aiReba sakomutacio kvanZSi rigebis formirebis jamuri droiTi danakargebis saSualo 
mniSvneloba 

∑
=

=
m

1i

V
is

iQ)P(Iopt ,   IS∈ ,  VVi ∈ . 

dauSvaT, rom droiTi mniSvnelobebi tolia 
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1 tmint = , 

∑
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++=
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i12 Ttt τ . 

sainformacio nakadSi paketebis Tanmimdevrobas (e.i. qselis arxebSi gadasacemi 
paketebis rigs, romelic formirdeba buferul mexsierebaSi) vuwodoT optimaluri Iopt Tu 
mas Seesabameba )P(Iopt -is iseTi mniSvneloba, romelic sakomutacio sistemaSi drois [t1, t2] 

monakveTze ar aRemateba )P(IK –is mniSvnelobas rigSi arsebuli paketebis nebismieri sxva 

TanamimdevrobisaTvis. maSin mimdinare momentSi arsebul rigSi paketebis optimaluri 

Tanamimdevrobis gansazRvris amocana formulirdeba Semdegnairad. sakomutacio kvanZSi unda 
ganisazRvros (e.i. sakomutacio kvanZis procesorma unda daaformiros kvanZis gamosasvlel 

interfeisSi gadasacemad) iseTi paketebis Tanamimdevroba { }kII ∈opt  ,,...,2,1 mk =  

romlisTvisac  

                           { })(min)( kIPIP =opt .                                                           (3)   
vinaidan sakomutacio kvanZis buferul mexsierebaSi (V-moculobaSi) myofi paketebis 

nebismier Ik TanamimdevrobaSi pakets, romlis nomeria i SeuZlia daikaos S adgili, maSin Iopt 
formirebis amocanis Casawerad (sakomutacio kvanZis procesorSi paketebis ganawilebisaTvis 
saWiro programebis kompleqsis mixedviT), SemovitanoT Semdegi pirobebi: marTvadi rigis 

prioritetebis cvalebadi daniSnuleba { } 1:1,0 == isis QQ  Tu i-ri paketi ikavebs S adgils 

TanmimdevrobaSi winaaRmdeg SemTxvevaSi Qis=o. 
is piroba, rom qselis sakomutacio sistemaSi Semosul nebismier pakets SeuZlia 

Seesabamebodes mxolod erTi adgili TanamimdevrobaSi (paketis rigSi) da TiTeuli 
(prioritetuli) adgili SeiZleba gamoyenebuli iqnes mxolod erTxel, Sesabamisad Caiwereba 

rogorc 

∑
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paketebis urTierTkavSirianoba maTi sakomutacio kvanZSi ganawilebis rigiTobis 
mixedviT metad mosaxerxebelia mocemuli iqnes paketebis binarul (e.i. orobiT 1,0) 

damokidebulebaTa matriciT ijaA = , romlis striqonebi da svetebi dainomreba paketebis 

rigiTi nomriT (i, j = 1,2,… m), xolo matricis elementebis mniSvnelobebi ki (mdebare A-
matricis striqonebisa da svetebis gadakveTaze) gansazRvravs paketebis wyvilis fardobiT 
urTierTganlagebas maTi sakomutacio kvanZis gamosvliT. wertilidan qselis arxebSi gacemis 
rigiTobis mixedviT. amasTan A matricis striqonisa da svetis gadakveTaze aij=1,  Tu i-uri 
sakomutacio kvanZidan gacema win uswrebs i-uri paketis gacemas. es aRvniSnoT rogorc  aij=1 
- is dros paketi sakomutacio kvanZis gamosasvlel interfeisSi gasacemad mzaddeba ufro 
adre, vidre j, xolo rodesac aij=0 aseTi prioritetuli gacema sakomutacio kvanZis 
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gamosvlis wertilidan ( ji →  damokidebuleba) dauSvebelia, an sxvagvarad rom vTqvaT, 

araefeqturia. aij=1-is dros moicema i da j paketebis damokidebuleba rigSi maTi mezoblobis 
nebismieri rangiT. 

zemoxsenebuli meTodebis sarealizaciod SesaZlebelia damuSavebuli iqnes Sesabamisi 
algoriTmebi.  

3. daskvniTi nawili 

warmodgenil statiaSi ganxiluli meTodebi uzrunvelyofs trafikis efeqtur marTvas 

kompiuteruli qselebis muSaobis gadatvirTuli reJimebis arsebobisas. qselis datvirTvis 

doneze damokidebulebiT sakomutacio kvanZebis Sesasvleli interfeisis mimdinare 

mdgomareoba SeiZleba daxasiaTdes im Semavali paketebis raodenobiT, romlebic elodeba 

kvanZSi damuSavebas maTi prioritetuli rigebis formirebisaTvis. algoriTmebis SemuSavebas, 

romlis mixedviTac SesaZlebelia sakomutacio kvanZis gamosasvlel interfeisze paketebis 

prioritetebisa da paketebis kvanZis buferuli mexsierebidan gacemis optimaluri 

Tanamimdevrobis gansazRvra. am algoriTmebis realizacia mniSvnelovnad Seuwyobs xels 

kompiuteruli qselebis rogorc swrafqmedebis, ise maTi warmadobis gazrdas qselis arxebSi 

maRali intensiobis sainformacio paketebis miReba-gadacemebis dros.  
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METHODS  OF  EFFICIENT CONTROL  OF  THE  TRAFFIC AT THE OVERLOADED 
OPERATING MODES OF COMPUTER NETWORKS  
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Summary 

 
The Presented article is devoted to the decision of a problem of definition of optimum sequence of 

transferred packages through network channels at existence of the overloaded operating modes in 

computer networks. The basic requirements of an optimum arrangement in buffer memory of switching 
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knots and deliveries of packages from the target interface are formulated at change (in particular, increase) 

in level of the traffic. Algorithms of realization specified above a problem are developed. 

 

МЕТОДЫ  ЭФФЕКТИВНОГО  УПРАВЛЕНИЯ  ТРАФИКА  ПРИ  ПЕРЕГРУЖЕННЫХ  
РЕЖИМОВ  РАБОТЫ  КОМПЬЮТЕРНЫХ  СЕТЕЙ 

Натрошвили О.Г.,  Натрошвили Н.О. 
Грузинский  Технический  Университет 

 
Резюме 

 
Представленная  статья  посвящена  к  решению  задачи  определения  оптимальной  

последовательности  передаваемых  пакетов  через  каналы  сети  при  существовании  

перегруженных  режимов  работы  в  компьютерных  сетях.  Сформулированы  основные  

требования  оптимального  расположения  в  буферной  памяти  коммутационных  узлов и  выдачи  

пакетов  из  выходного  интерфейса  при  изменении  (в  частности,  увеличении) уровня  трафика. 

Разработаны  алгоритмы  реализации  указанной   выше  задачи.  

 


