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marTvadi qselebis SemuSaveba monacemTa damuSavebis  
centrebSi 

giorgi Cubko, giorgi maisuraZe, TinaTin kaiSauri 
saqarTvelos teqnikuri universiteti 

reziume 

ganixileba VXLAN teqnologia, misi Semadgeneli komponentebi, maTi funqcionaluri 

datvirTva, paketebis inkafsulirebis sqema. VXLAN teqnologia Sedarebulia arsebul, 

tradiciuli qselis segmentirebis VLAN teqnologiasTan, ganxilulia VLAN-is 

SezRudvebi da naklovanebebi. mocemulia VXLAN teqnologiis upiratesobebi da 

gamoyenebis sfero. VXLAN teqnologiis bazaze naCvenebia komunikaciis mgaliTi or 

moSorebul abonents Soris, mimdinare inkafsulaciis procesebi da komponentTa rolebi. 

sakvanZo sityvebi: marTvadi qseli. VXLAN teqnologia. VLAN teqnologia. 

monacemTa damuSavebis centri. inkafsulacia. komunikacia.   

1. Sesavali 

tradiciulad, IP qselis segmentirebisaTvis farTod gamoiyeneba VLAN teqnologia, 

romelic standartizebulia IEEE 802.1Q jgufis mier [1]. VLAN teqnologia 

uzrunvelyofs meore donis segmentis, logikur gamoyofas da komutaciis domenis 

SemosazRvras. imis gamo, rom VLAN teqnologia araefeqturad iyenebs qselSi arsebul 

arxebs da SezRudulia masStabirebaSi 4094 segmentiT, is gaxda erT-erTi SemzRudavi 
faqtori didi korporatiuli da sajaro Rrublovani monacemTa damuSavebis qselebis 

mowyobaSi [7].  
aRniSnuli SezRudvebis aRmosafxvrelad qseluri mowyobilobebis wamyvanma 

mwarmoebelma firmebma SeimuSaves VXLAN teqnologia, romelic SeTavazebuli iyo IETF-
isTvis, rogorc gadawyvetileba arsebuli VLAN teqnologiis SezRudvebis gadasalaxad 

[2]. VXLAN teqnologia saSualebas iZleva moqnilad moaxdinos virtualizirebuli 

serverebis ganTavseba da miRweul iqnas maRali masStabireba qselis segmentaciisTvis 

meore doneze. 

VXLAN teqnologia SemuSavebuli iyo igive meore donis Ethernet servisebis 

uzrunvelsayofad, romlebsac axorcielebs tradiciuli VLAN teqnologia, magram 

gacilebiT ufro didi masStabirebiT da moqnilobiT.  
VXLAN ZiriTadi upiratesobebia:  

• moqnilad ganxorcieldes meore donis segmentebis ganTavseba monacemTa 

damuSavebis qselSi. miuxedavad meore donis segmentis fizikuri lokaciisa, SesaZlebelia 

meore donis segmenti gavrcelebuli iqnes arsebuli qselis zemodan e.w overlay 
principiT, monacemTa damuSavebis centris sxvadasxva fizikur lokaciebze;  

• gacilebiT didi masStabireba, ufro meti meore donis segmentebis mxardaWera. 

arsebuli VLAN teqnologia, meore donis segmentebis identificirebisTvis iyenebs 12 

bitian mniSvnelobas, romelic saerTo jamSi uzrunvelyofs 4094 gamoyenebad meore donis 

segments. Tavis mxriv VXLAN teqnologia meore donis segmentis indentificirebisTvis 

iyenebs 24 bitian mniSvnelobas, rac uzrunvelyofs 16 milionamde segments erT 

administraciul domenSi; 
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• qseluri resursebis optimaluri gamoyeneba. VXLAN teqnologia saSualebas 

iZleva qselSi yvela arxi aqtiurad iqnes gamoyenebuli. tradiciuli VLAN teqnologia 

iyenebs STP oqms qselSi maryuJebis aRmosaCenad da gasaneitraleblad. rac  qselSi 

nawil arxebs aneitralebs. xolo VXLAN-iT gadacemuli paketebi inkafsulirdeba mesame 

donis TavsarTSi da qmnis erTgvar virtualur qsels, arsebuli qselis zemodan. mesame 

donis TavsarTi saSualebas iZleva moxdes gadacemuli paketebis marSrutizireba, rac 

gamoricxavs qselSi maryuJebs, xolo ECMP teqnologia uzrunvelyofs qselSi yvela 

arxis aqtiur gamoyenebas[6]. 

2. ZiriTadi nawili 

VXLAN teqnologia meore donis virtualuri qselia, e.w overlay, romelic 

SeiZleba moewyos arsebuli mesame donis qselze. is iyenebs UDP oqms, meore donis 

informaciis inkafsulirebisTvis. VXLAN teqnologia gadawyvetilebaa moqnili, 

masStabirebadi sajaro da kerZo Rrublovani tipis qselebis mosawyobad [3].  
VXLAN teqnologia tranportirebisTvis iyenebs IP da UDP oqmebs. VXLAN 

gansazRvravs MAC-is inkafsulirebis sqemas UDP oqmSi, sadac Tavdapirveli meore donis 

informacias emateba axali VXLAN TavsarTi, aseve axali UDP da IP TavsarTebi. aseTi 
saxis MAC-is UDP inkafsulirebis meqanizmiT,  es teqnologia axorcielebs meore donis 

tunelirebas, mesame donis qselis gavliT. VXLAN paketis formati naCvenebia 1-el 

naxazze. 
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nax.1. VXLAN inkafsulaciis sqema 
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naxazze mocemuli sqemis mixedviT, VXLAN teqnologia awesebs 8 baitian TavsarTs, 
romelic Seicavs 24 bitian identifikators, e.w VNID da ramdenime darezervebul bits. 

VXLAN TavsarTi da Tavdapirveli meore donis kadri inkafsulirdeba UDP oqmSi. 24 
bitiani VNID veli gamoiyeneba meore donis segmentebis indetificirebisTvis, raTa 

gaimijnos sxvadasxva segmentebi erTmaneTisgan. 24 bitiani VNID-is gamoyenebiT VXLAN 

teqnologias gaaCnia 16 milioni segmentis mxardaWera.  

VXLAN teqnologiaSi mniSvnelovani roli aqvs miniWebuli VTEP (VXLAN tunnel 

endpoint) mowyobilobas. es mowyobiloba uzrunvelyofs VXLAN tunelis terminacias da 

Sesabamis segmentTan abonentebis asocirebas. TiToeul VTEP mowyobilobas gaaCnia ori 

interfeisi, pirveli  mimarTulia lokaluri qselisken da uzrunvelyofs lokaluri 

abonentebis komutacias, xolo meore interfeisi warmoadgens IP interfeiss, romelic 

dakavSirebulia IP satransporte  qselTan.  
IP interfeiss gaaCnia unikaluri IP misamarTi, VTEP mowyobilobis indentifici-

rebisaTvis  IP transport qselSi. aRniSnul IP misamarTs VTEP mowyobiloba iyenebs 

Ethernet kadrebis inkafsulirebisaTvis da IP transport qselSi gadacemisaTvis. VTEP 
mowyobiloba aseve axdens moSorebuli VTEP  mowyobilobebis aRmoCenas, maTze 

mierTebuli meore donis segmentebis da abonentebis asocirebas. qselSi arsebul 

TiToeul VTEP mowyobilobas gaaCnia sruli sqema, Tu romeli VTEP mowyobilobebi 

aris qselSi da maTze mierTebuli abonentebi. VTEP funqcionaluri komponentebi da 

logikuri topologia mocemulia me-2 naxazze. 

 

 
nax.2. VXLAN funqcionaluri sqema 
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VXLAN segmentebis lokacia ar aris damokidebuli IP qselis topologiaze. 

Sesabamisad IP  qselis topologiac ar aris damokidebuli VXLAN segmentebze. VXLAN 

tunelebi organizebulia VTEP mowyobilobebs Soris, xolo VXLAN inkafsulirebuli 

trafiki marSutizirdeba IP qselis gavliT, VTEP mowyobilobebs Soris[5].  
VXLAN teqnologia iyenebs martiv tunels VTEP mowyobilobes Soris, raTa 

ganaxorcielos meore donis informaciis gadacema, mesame donis qselis zemodan. VXLAN 

pakatebis gadacemis sqema mocemulia me-3 naxazze. abonenti-A da abonenti-B moTavsebulia, 

saerTo VXLAN segmentSi nomriT 100. komunikacia abonentebs Soris mimdinareobs VTEP-1 
da VTEP-2 mowyobilobebis saSualebiT.  

nax.3. VXLAN paketis gadacemis mimdevroba 

 
mocemuli magaliTi gulisxmobs, rom MAC misamarTebis swavla, ganxorcielebulia 

VTEP mowyobilobebs Soris. TiToeuli VTEP mowyobiloba adgens cxrils, romelSic 

aRwerilia, abonentebis MAC misamarTebi da Sesabamisi VTEP mowyobilobis IP misamarTi, 
romliTac miRwevadia MAC misamarTi. Semdeg magaliTSi ganxilulia komunikacia A da B 
abonentebs Soris.  

47 
 



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1(21), 2016   

mas Semdeg rac A abonenti gaagzavnis informacias B abonentTan, igi Seadgens 

Ethernet kadrs, sadac miTiTebuli iqneba mimRebi B abonentis mismarTi MAC-B. aRniSnuli 

kadri gaigzavneba VTEP-1 mowyobilobasTan.  
VTEP-1 mowyobiloba ganaxorcielebs cxrilSi MAC-B misamarTis moZiebas da 

daadgens, rom abonenti misamarTiT MAC-B miRwevadia VTEP-2 mowyobilobis gavliT. ris 

Semdegac VTEP-1 mowyobiloba ganaxorcielebs Tavdapirveli Ethernet kadris VXLAN 

inkafsulirebas. jer VXLAN TavsarTis damatebiT, Semdeg ki UDP da IP TavsarTebis 
damatebiT.  

gare IP TavsarTSi miTiTebulia VTEP-1-is IP mismarTi - rogorc wyaro, xolo 

VTEP-2 -is IP misamarTi - rogorc daniSnuleba. imis Semdeg rac VTEP-1 mowyobilobam 

daasrula VXLAN inkafsulacia, is ganaxorcielebs marSrutizaciis cxrilSi Zebnas, Tu 

romeli marSrutiT aris miRwevadi VTEP-2 mowyobilobis IP mismarTi, daadgens Semdegi 
kvanZis IP misamarTs da Sesabamis MAC mismarTs, raTa ganaxorcielos gare Ethernet 
TavsarTis damateba da gadacema. 

VXLAN paketi marSrutizirdeba IP transport qselSi, gare IP TavsarTis 

saSualebiT. imis Semdeg rac VTEP-2 mowyobiloba miiRebs pakets, moxdeba gare IP, UDP 
da VXLAN TavsarTebis mocileba, ris Semdegac Tavdapirveli Ethernet kadri gadaegzavneba 
B abonents[2]. 

3. daskvna 

VXLAN teqnologia wamoadgens gadawyvetilebas, meore donis segmentis 

gatarebisTvis, mesame donis qselis zemodan, amisaTvis is axarcielebs Tavdapirveli meore 

donis kadrebis inkafsulirebas VXLAN da UDP oqmSi. VXLAN teqnologia saSualebas 

gvaZlevs SevimuSaoT moqnili da masStabirebadi qselebi. sul ufro xSirad gvxvdeba 

Tanamedrove virtualizirebuli qseluri komponentebis adaptireba, VXLAN teqnologiis 

mxardaWerisTvis. 
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SOFTWARE DEFINED DATA CENTER NETWORK – VXLAN TECHNOLOGY 

Chubko Giorgi, Maisuradze Giorgi, Kaishauri Tinatin 
Georgian Technical University 

Summary 

      This article discusses VXLAN technology, its components, their functional load, encapsulation 

scheme for packages. VXLAN technology is compared with the existing, traditional network 

segmentation VLAN technology. VLAN limitations and shortcomings are discussed as well as its 

advantages and its application area. Based on VXLAN technology an example of communication 

between two remote endpoints is given, as well as processes of ongoing encapsulation and 

component roles. 

 
 

УПРАВЛЯЕМЫЕ СЕТИ ЦЕНТРОВ ОБРАБОТКИ ДАННЫХ  –  
ТЕХНОЛОГИЯ VXLAN 

Чубко Г., Маисурадзе Г., Каишаури Т.    
Грузинский Технический университет  

Резюме 

Рассматриваются вопросы использования технологии VXLAN, ее компоненты, их 

функциональная нагрузка, схема инкапсулирования пакетов. Технология VXLAN сравнено с 

традиционной сетевой технологией сегментации VLAN. Обсуждены ограничения и 

недостатки технологии VLAN. В статье рассмотрены преимущества технологии VXLAN и ее 

использование. Описана связь с использованием технологии VXLAN, между двух удаленных 

абонентов, процессы и компоненты. 
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