
Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 2(11), 2011  

101 

 

satelekomunikacio kompiuterul sistemebSi Warbi monacemebis 
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reziume 

SemuSavebulia globalur satelekomunikacio qselur sistemebSi Warbi 
informaciis gadacemis momsaxurebis axali strategia gadasacemi paketebis droiTi 
xangZliobebis analiziT. ganxilulia strategiis arsi, romelic dafuZnebulia paketebis 

deitagramebis raodenobrivi klebadobis koncefciaze. igi xels uwyobs qselSi Warbi 
paketebis saimedo gadacemebs, aadvilebs ra sakomutacio-satranzito kvanZebSi paketebis 
gadacemebis koreqtuli reJimebis mimdinareobis kontrols, Sesasvlel interfeisebSi 

dagrovili Warbi paketebisagan Semdgari marTvadi rigebis optimalur regulirebas, aseve 
gadasacemi paketebis dakargvis SemTxvevebis droul gamovlinebasa da RonisZiebebis 
miRebas maT aRmosafxvrelad. 

sakvanZo sityvebi: telekomunikacia. kompiuteruli qseli. sistema. monacemTa Warbi 
paketebi. gadacemebis optimaluri momsaxureba. 

1. Sesavali 

Tanamedrove globaluri qseluri kompiuteruli sistema warmoadgens sakmaod 

rTul satelekomunikacio kompleqsur gaerTianebas, romelic xasiaTdeba monacemTa 
gadacemis teqnikuri da teqnologiuri SesaZleblo-bebis metad farTo speqtriT [1-3]. es 
ukanaskneli gansakuTrebiT SesamCnevi gaxda bolo uaxloesi wlebis ganmavlobaSi, rodesac 

kompiuterulma qselebma maRali siCqareebis miRwevis paralelurad (romelic yovelTvis 
aris da iqneba specialistebis mudmivi zrunvis sagani) daiwyes sxvadasxva tipis 
trafikebis gadatana erTmaneTisagan didi manZilebiT daSorebuli hostis kompiuterebs 

Soris. qselis momxmareblebisaTvis igi (globaluri kompiuteruli sistema) 
gansakuTrebiT mimzidveli gaxda qselis mimReb-gadamcem muSa sadgurebs Soris 
multimediuri monacemebis eleqtronuli transportirebis SesaZleblobebi, rodesac 

informaciebis Sinaarsi gaformebis TvalsazrisiT gaxda kombinirebuli saxis (teqsti, 
videogamo-saxuleba, xmovani trafikis TanxlebiT).  

kompiuteruli qselebis ganviTarebisa da maTi farTo danergvis ZiriTad 

mamoZravebel Zalas warmoadgens sxvadasxvanairi formisa da Sinaarsis mqone im 
gamoyenebiTi saxis programuli damatebebis simravle, romlis SesrulebiTac 
dainteresebulia amJamad qselis mravalmilioniani momxmareblebi TavianTi samsaxureobrivi 

Tu piradi saWiroebisaTvis. informaciis gadasacemad kompiuterul qselSi 
zemoTxsenebuli kombinire-buli trafikebis erTdroulma monawileobam warmoqmna 

momsaxurebis axali formebi. amasTan bolo periodSi ganviTarebulma IP – telefoniam, 
aseve audio da videomauwyeblobis gaumjobesebulma teqnikurma da teqnolo-giurma 

SesaZleblobebma Tavis mxriv warmoqmnes sakmaod pretenziuli moTxovnebi multimediuri 
paketebis Semadgeneli trafikebis erTdrouli gadacemebis dros erTmaneTs Soris 
Seyovnebebis mimarT. gansakuTrebiT es mwvaved gamoixateba paketebis realur droSi 

jgufuri mitana-Cabarebisas, ramac kidev ufro gazarda moTxovnebi qselis 
gamtarunarianobis mimarT. Tumca aqve unda aRiniSnos isic, rom mxolod qselis 
gamtarunarianobis calsaxa gazrda ukve aRar iZleva imis saimedo garantias, rom 

sxvadasxva saxisa da formis gamoyenebiTi programuli damatebebi saimedod 
uzrunvelyofili iqneba momsaxurebis im xarisxiT, romelsac moiTxovs Tanamedrove 
momxmarebeli. aqedan gamomdinare saWiroa gamoiZebnos da ganviTardes momsaxurebis 

xarisxis gazrdis axali meqanizmebi, romlebSic maqsimalurad gaTvaliswinebuli iqneba 
qselis mimarT wayenebuli zemoTnaxsenebi damatebebis sarealizacio moTxovnebi. am 
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ukanasknelma ganapiroba sxvadasxva damatebebis Sesabamisi trafikebis klasificireba [2]. 
aseTi klasifikaciis ZiriTad kriteriums warmoadgens minimum sami ZiriTadi maxasiaTeblis 

gaTvaliswineba, romlebzedac aigeba satelekomuni-kacio qseluri sistemebis teqnikuri da 
teqnologiuri momsaxurebis ZiriTadi moTxovnebi. es kriteriumebia:  

1.  monacemTa paketebis xarisxianad gadacemisaTvis saWiro siCqareebis 

SeZlebisdagvarad winaswari prognozireba (momxmareblebis programuli damatebebis 
sarealizacio pirobebidan gamomdinare) da Sesabamisi samomsaxureo teqnologiebis 
optimaluri SerCeva; 

2. trafikis mgrZnobelobis gansazRvra gadasacemi paketebis Seferxebe-bis mimarT 
(maT Soris sakomutacio kvanZebSi (marSrutizatorebSi) maTi SesaZlo droSi dayovnebebis 
mimarT); 

3.  trafikis mgrZnobelobis xarisxis gaTvaliswineba paketebis damaxinjebis an maTi 
dakargvis SemTxvevebis mimarT. 

yovelive es zemoTCamoTvlili saWiroebs gadaixedos da gaumjobe-sdes monacemTa 

paketebis momsaxurebis (gansakuTrebiT ki Warbi paketebis gadacemebis dros qselis 
datvirTvis pikis saaTebSi) zogierTi amJamindeli meTodi, SemuSavdes axali strategiuli 
midgomebi. erT-erTi maTgania gadacemebis dros paketebis ara mxolod calsaxa 

raodenobrivi maxasiaTeblebis gansazRvra da maTi analizi (gansakuTrebulad problemu-ri 
situaciebis dros), aramed maTi droiTi xangZliobebic paketebis gadacemebis 
realizaciebis msvlelobisas. es ukanaskneli warmoqmnis gadasacemi paketebis momsaxurebis 

axali strategiuli koncefciis SemuSavebis saWiroebas, romelsac dawvrilebiT SevexebiT 
warmodgenili statiis momdevno nawilSi.  

2. ZiriTadi nawili 

sanam uSualod SevexebodeT SesavalSi dasmul amocanas, mokled davaxasiaTod 
momxmarebelTa damatebebis zogierTi saxeebi da trafikis mimarT maTi ZiriTadi 
sarealizacio moTxovnebi. 

1. damatebebi, romelTa trafiki warmoadgens paketebis droSi Tanabar zomier 
nakads. aRniSnuli klasis damatebebi saSualebas iZleva movaxdinoT trafikis realizaciis 
teqnikuri SesaZleblobis maRali xarisxiT prognozireba, vinaidan mas (trafiks) 

axasiaTebs monacemTa gadacema SedarebiT mudmivi bituri siCqareebiT. nakadis siCqare 
Tumca SesaZlebelia icvlebodes (dasaSveb farglebSi), miuxedavad amisa metad advilia 
gamoiTvalos am cvlilebis zeda zRvari. magaliTisaTvis SeiZleba aRvniSnoT monacemTa 

audio nakadebis (CBR – Constant Bit Rate). cnobilia, rom elementaruli xmis nakadis 

zRvari Seadgens 64 kbit/wm-s.  
2. damatebebi, romlebic xasiaTdebian pulsirebuli (droSi cvalebadi intensiobis) 

trafikiT. zemoTxsenebulisagan gansxvavebiT pulsirebuli trafiki Zalze Znelad 

prognozirebadia, vinaidan Znelia imis gansazRvra, rodis “afeTqdeba” monacemTa “wynarad” 
mimdinare gadacemis reJimi, gamowveuli nakadis (paketebis raodenobis) ucabedi gazrdiT. 

aseTi trafiki xasiaTdeba cvalebadi bituri siCqariT da igi cnobilia rogorc VBR – 
saxis trafiki (VBR – Variable Bit Rate). momsaxurebisas gaTvaliswinebuli unda iqnes is 
garemoeba, rom aseTi damatebis failuri servisis trafikis intensioba nolidan SeiZleba 

uceb Seicvalos usasrulobamde (ra Tqma unda qselis teqnikuri SesaZleblobebidan 
gamomdinare). martivad rom vTqvaT, SeiZleba Segvxvdes iseTi damatebebi, romelTa 
failebis gadacemebis intensioba SesaZloa mkveTrad gaizardos metad maRal donemde, mere 

ki isev daeces minimalur donemde (e.i. trafikis pulsacia Zalze SesamCnevi iyos. misi 
sazRvrebi, magaliTad, SeiZleba uceb Seicvalos 1:100 – mde, an piriqiT, daeces, romlis 
drosac pulsaciis koeficienti SeiZleba Semcirdes 100:1 – mde).  

trafikis mimarT damatebebis klasifikaciis aranaklebi mniSvnelobis kriteriums 
warmoadgens, rogorc zemoT aRvniSneT, gadasacemi paketebis mgrZnobeloba paketebis 
SeyovnebasTan. sxva sityvebiT rom vTqvaT, momxmareblis programuli damatebis 
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realizaciaze did gavlenas axdens paketebis Seyovneba droSi. am kuTxiT ganasxvaveben 
sxvadasxva teqnikur da teqnologiur SesaZleblobebs _ damatebebis asinqronul da 

sinqronul realizaciebs. pirvel SemTxvevaSi trafikis gadacemis siCqares ar eZleva 
mainc da mainc gadamwyveti mniSvneloba, vinaidan paketebis Seyovneba did gavlenas ar 
axdens momxmareblis damatebis Sesrulebis xarisxze (amis magaliTia eleqtronuli 

fosta. igi “iTmens” Setyobinebebis paketebis SeyovnebebiT miRebas (Cabarebas wyarodan 
adresatamde) garkveuli drois ganmavlobaSi). meore SemTxvevaSi (monacemTa sinqronuli 
gadacemebis dros), Tumca raime damateba SeiZleba mgrZnobiare iyos (rogorc aRvniSneT, 

dasaSveb donemde) trafikis Seyovnebaze, mainc monacemTa dagvianebiT gadacemas (miRebas) 
mcire dagvianebiT mainc SesaZlebels xdis.  

zemoTCamoTvlilis garda SeiZleba realizebuli iqnes damatebebi romlebsac 

axasiaTebs Seyovnebebi, magram isini ar iwveven “did ukmayofi-lebas” momxmareblebis 
mxridan. aseTebia, magaliTad, interaqtiuli saxis damatebebi, romlis drosac paketebis 
Seyovnebebi mniSvnelovan negatiur gavlenas ar axdenen maT realizaciaze. izoqronuli 

damatebebis realizaciebis dros trafiks gaaCnia mgrZnobelobis garkveuli piki, e.i. 
paketebis Seyovneba SeiZleba dasaSvebi iyos garkveul zRvramde, romlis qvemoTac irRveva 
misi (damatebis) funqcionireba. amis magaliTia xmis paketebis gadacema, romlis drosac, 

Tu Seyovnebis zRvari ecema 100-150 mkwm-mde, misi aRqma ukve SeuZlebeli xdeba.  
zemoTxsenebulis garda arseboben, agreTve, damatebebi, romlebic Zalze 

mgrZnobiareni arian paketebis Seyovnebaze (damatebebis zemgrZno-biare realizaciebi). aseT 

dros paketebis mciredi Seyovnebac ki arRvevs damatebis funqcionalobis xarisxs da 
SeuZlebels xdis mis moxmarebas. aseTebia, magaliTad, qseliT realur droSi teqnikuri 
obieqtebis marTva, sadac saWiroa procesebis warmarTvis didi sizustiT dacva, romlis 

mciredi darRvevis SemTxvevaSic ki SesaZlebelia moxdes avariebi an ufro uaresi, 
warmoiqmnas raime katastrofuli movlenebic ki. damatebis  yovelive zemoTnaxsenebi 
trafikis Taviseburebis calkeuli gamovlinebaa, Zalze xSirad ki paketebis Seyovnebebs 

iwvevs qselebis didi datvirTvebi (rogorc aRvniSneT maTi muSaobis pikuri momentebis 

dros, gansakuTrebiT ki CSMA/CD meTodiT sargeblobisas [3]). aseT dros wyarodan 
hostis kompiuterebisaken informaciebis gadacemebisas qselis satranzito kvanZe-bSi 

warmoiqmneba (grovdeba) Warbi paketebi. aseTi SemTxvevebis Tavidan asacileblad, e.w. QoS 
(Qualit of Servise)  momsaxurebis xarisxis realizaciisas, mimarTaven sxvadasxva meTodebs, 

magaliTad, trafikis profilirebas, trafikis kondicirebis meqanizmebis danergvas, QoS 
signalizaciis meTodebis gamoyenebas, paketebis rigebis marTvis algoriTmebis 

realizaciebs da sxva. am ukanasknelis SemTxvevaSi amJamad jer kidev sakmaod xSirad 

gamoiyeneba paketebis rigebis marTvis FIFO algoriTmi (FIFO – Firs In Firs Out – pirveli 
Sevida _ pirveli gavida, e.i. pirveli momsaxurda). es algoriTmi Tumca Zalze martivia 
sarealizaciod, mas gaaCnia didi naklic, igi ar uSvebs sxvadasxva paketebis 

diferencialuri momsaxurebis SesaZleblobebs, vinaidan rigSi myofi yvela paketi 
momsaxurebis TvalsazrisiT Tanabaruflebiania. es ki uaryofiTad moqmede-bs mTel rig 
faqtorebze, gansakuTrebiT ki xmis trafikis mgrZnobelobaze (xmis Semcveli paketebi 

Zalze mgrZnobiareni arian Seyovnebebis mimarT), rac xSirad vlindeba trafikis 
pulsaciebis maRali donis gamo. aseT SemTxvevebSi warmoiqmneba paketebis siWarbe, anu 

dagroveba, rac dauSvebelia xmis paketebis ganawilebis dros. misgan gansxvavebiT (FIFO _ 
reJimisagan gansxvavebiT) xmis trafiki sxvebTan SedarebiT moiTxovs ufro prioritetul 

momsaxurebas. 
rogorc cnobilia qselis didi datvirTvebis dros Warbi paketebi droebiT 

Tavsdeba Sesanaxad satranzito komutatorebis (gansakuTrebiT globalur qselebSi) 

buferuli mexsierebis zonebSi. es ukanaskneli nebismier komutatorSi (maT asagebad 
raoden ganviTarebuli teqnologiuri realizaciebic ar unda iqnes gamoyenebuli) 
SezRudulia. aqedan gamomdinare SezRudulia buferuli mexsierebis moculobac Warbi 
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paketebis gansaTavseblad (es ukanaskneli saWiroa raTa ar daikargos romelime maTgani 
qselis maRali datvirTvebis dros). buferebis efeqturi gamoyenebis mizniT 

mizanSewonilia winaswar prognozirebuli iyos mexsierebis zonebSi Warbi paketebis 
yofnis droiTi xangZliobebic. es ukanaskneli warmoqmnis paketebis rigebis marTvis axali 
strategiis SemuSavebis saWiroebas Warbi paketebis ganawilebebis dros. paketebis 

gadacemebis momsaxurebis aseTi strategiuli midgomebis realizaciisas advildeba 
rogorc mexsierebis buferuli zonebis moculobebis gamoyenebis efeqturoba Warbi 
paketebis droebiT dasamaxsovreblad (amasTan SesaZlebeli xdeba Warbi paketebis droiTi 

xangZliobebis prognozireba maTi buferul mexsierebaSi yofnisas), aseve SesaZlebeli 
xdeba ganisazRvros paketebis raodenobebis Sesabamisobebi satranzito komutatoris 
Semavali da gamavali interfeisebis portebs Soris, rac aadvilebs mimdinare kontrols 

Warbi paketebis koreqtuli ganawilebebi-saTvis, operatiulad avlens paketebis dakargvis 
SemTxvevebs satranzito kvanZebSi maRali intensiobebis monacemTa nakadebis gatarebisas.  

monacemTa gadacemebis optimaluri momsaxurebis aseTi axali strategiis SemuSaveba 

dafuZnebulia gadasacemi paketebis ganawilebis Semdegi algoriTmis realizaciaze. 
sakomutacio kvanZis Semaval interfei-sSi analizdeba Warbi paketebis ara mxolod 
raodenobrivi maCveneblebi (rogorc amJamad xdeba, magaliTad ganisazRvreba Tu ramdeni 

aTeuli an aseuli paketi dagrovda, magram araa cnobili ra xangZliobebis arian 
TiToeuli maTgani), aramed maTi droiTi xangZliobebi (SemoTavazebul koncefciaSi 
TiToeuli es xangZliobebi ganisazRvreba mudmivi droiTi parametrebis mqone paketebis 

Semadgeneli nawilebiT _ deitagramebiT). monacemTa gadacemis SemoTavazebuli strategiis 
dros gaanalizdeba maTi raodenobis garda dagrovili Warbi paketebis droiTi 
xangZliobebic, maTgan SeirCeva paketi (paketebi), romlebsac gaaCniaT umciresi xangZlioba. 

aseTi paketebis raodenoba mravldeba mocemul momentSi dagrovili Warbi paketebis 
saerTo ricxvze. miRebuli namravli grovdeba (swarmoebs misi damaxsovreba) damgroebel 
amjamavSi. es ricxvi gansazRvravs komutatoris mexsierebis pirveli zonis moculobas, 

sadac pirvel rigSi unda ganTavsdes Warbi paketebi (ufro zustad Warbi paketis 
garkveuli droiTi xangZliobebis mqone deitagramebi). Semdeg aseTi paketebis raodenoba 
(e.i. umciresi xangZliobis mqone paketebis raodenoba, anu im paketebis raodenoba, 

romlebsac gaaCniaT Semcveli deitagramebis naklebi ricxvi) gamoakldeba komutatoris 
Semaval interfeisSi dagrovil yvela paketebs. amgvarad warmoiqmneba Warbi paketebis 
axali simravle. am axali simravlidan (masSi paketebis ricxvi cxadia klebulobs) 
analogiurad SeirCeva umciresi deitagramebis raodenobis Semcveli paketi (an paketebi) 

da maTi raodenoba moTavsdeba prioritetuli mexsierebis meore zonaSi da a.S. amgvari 
procedurebi iteraciulad meordeba da grZeldeba manamde, sanam bolo simravle ar 
gaxdeba carieli an masSi ar darCeba mxolod erTi Warbi paketi. bolo iteraciis 

damTavrebisTanave damgrovebeli amjamavis gamosasvlelze formirdeba sakontrolo jami 
yoveli wina iteraciis Sedegad miRebuli mimdinare namravlebis SekrebiT. kontrolis 
dros (daikarga Tu ara romelime Warbi paketi sakomutacio kvanZSi ganawilebis dros) 

swarmoebs igiveobis Semowmeba, romlis drosac es sakontrolo jami aucilebliv unda 
daemTxvas komutatoris Semaval interfeisSi dagrovili Warbi paketebis sawyis 
simravleSi Semavali paketebis saerTo raodenobas, rac niSania paketebis koreqtuli 

ganawilebisa. winaaRmdeg SemTxvevaSi (sakontrolo jamebis ar damTxvevis, anu araigiveobis 
SemTxvevaSi) avtomaturad gamovlindeba romelime paketis dakargvis faqti, rac amcirebs 
masze reagirebis dros mis aRmosafxvrelad.  

3. daskvna 

satelekomunikacio kompiuterul globalur sistemaSi monacemTa gadacemebis 
zemoTganxiluli strategiuli midgomis gamoyeneba (gadasacemi paketebis droiTi 

xangZliobebis analiziT) Zalze efeqturia, vinaidan igi iZleva SesaZleblobas 
erTdroulad ganxorcieldes paketebis gadacemis marTvis Semdegi saxeebi: kompiuteruli 
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qselis Warbi paketebiT gadatvirTvis SemTxvevebSi gadacemebis optimaluri momsaxurebis 
mizniT operatiulad ganisazRvreba da gamoiyofa mexsierebis saWiro buferuli zonebis 

moculobebi satranzito komutatorebSi (marSrutizatorebSi) maT droebiT Sesanaxad 
(qselis muSaobis pikis saaTebSi, ufro zustad aseTi pikuri momentebis gavlamde); xeli 
ewyoba gadasacemi paketebis marTvadi rigebis optimalur formirebasa da sakomutacio 

kvanZidan gamaval arxebSi maTi gadacemis optimaluri Tanamimdevrobis dacvas da rac 
mTavaria droulad vlindeba kompiuterul qselSi gadasacemi paketebis raime mizeziT 
warmoqmnili dakargvis SemTxvevebi. 
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НОВАЯ СТРАТЕГИЯ ОПТИМАЛЬНОГО УПРАВЛЕНИЯ ПЕРЕДАЧЕЙ 

ИЗБЫТОЧНЫХ ДАННЫХ В ТЕЛЕКОММУНИКАЦИОННЫХ КОМПЬЮТЕРНЫХ 
СИСТЕМАХ 

Инджия Л., Курдадзе М. 
Грузинский Технический Университет 

Резюме 

Разработана новая стратегия обслуживания передачи избыточной информации в 
глобальных телекоммуникационных сетевых системах с анализом временных длительностей 
передаваемых пакетов. Рассматривается суть стратегии, которая основана на концепции 
количественного уменьшения дейтаграмм пакетов. Она способствует надежной передаче 
избыточных пакетов в сети, облегчая контроль передачи пакетов в телекоммуникационных 
транзитных узлах; оптимальному регулированию управляемых потоков, составленных из 
накопленных во входных интерфейсах избыточных пакетов, а также своевременному 
обнаружению случаев потери передаваемых пакетов и принятию мер для их исправления. 

 
 

A NEW STRATEGY OF OPTIMAL CONTROL TRANSFER SUPERFLUOUS  DATA OVER 
COMPUTER TELECOMMUNICATION SYSTEMS  

Indjija Levan, Kurdadze Marina 
Georgian Technical University 

Summary 

New strategy of service of a surplus information transfers in global telecommunication network 
systems with the analysis of time duration passed packages is developed. The strategy essence is 
considered, which is based on quantitative reduction of datagram packages. It promotes reliable 
transfers of superfluous packages to networks, facilitating the control of transfers of packages in 
telecommunication transit nodes. Promotes optimum regulation of the operated streams made of 
superfluous packages saved up in entrance interfaces, and also timely detection of cases of loss of 
passed packages and acceptance of measures for their correction. 


