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IPv4-dan IPv6 protokolze migraciis upiratesoba

da sirTuleebi

nikoloz bJalava, giorgi maWaraSvili

saqarTvelos teqnikuri universiteti

reziume

internetis intensiurma ganviTarebam, masSi uamravi obieqtis CarTvam, IP misamarTebis

katastrofuli ukmarisoba gamoiwvia. dRis wesrigSi dadga IPv4 protokolidan IPv6
protokolze gadasvlis aucilebloba. jerjerobiT garkveuli gamosavali mainc arsebobs. jer

erTi, ormagi steki, rac IPv4-sa IPv6-is `Tanacxovrebas” gulisxmobs, da meorec - mravalgzis

aprobirebuli NAT teqnologia, romelic fiqtiuri misamarTebiT informaciis gacvlis

procedurebs axorcielebs. es saSualebebi, maTSi arsebuli sxvadasxva problemebis gamo,

droebiTia. amitom IPv4-dan IP protokolis meeqvse versiaze gadasvla gardauvalia. migracia

unda moxdes gegmazomierad da gaazrebulad, raTa IPv6-is mxardamWeri aparaturis mwarmoebelma

kompaniebma, provaiderebma da uSualod momxmarebelma, gardamavali procesi gaiaros

maqsimalurad umtkivneulod.

sakvanZo sityvebi: saqselo protokolebi. IPv4. IPv6. NAT teqnologiebi. Jeniper Network.

1. Sesavali

internetis Seqmnis procesSi aravin varaudobda, rom globalur qsels SeeZlo moecva

mTeli planeta, da miTumetes ar icodnen, Tu ramdeni mowyobiloba iqneboda masSi CarTuli.

dReisaTvis es ricxvi 5 miliardze metia. wina welTan SedarebiT, internetTan mierTebuli

mobiluri mowyobilobebis raodenoba gaizrdeba 43-45%-iT [1]. komunikaciis saSualebebis

ganviTarebam gamoiwvia internetis gamoyenebis gazrda uzarmazari tempiT, rac Sesabamisad

zrdis moxmarebuli IP-misamarTebis raodenobas. IP misamarTebis gamanawilebelma organizaciam

(IANA) misamarTebis bolo bloki  2011 wlis pirvel naxevarSi gasca. IPv4-is Semqmnelebma, 32

wlis winaT, gadametebuli TavdajerebiT  CaTvales, rom daaxloebiT 4 miliardi (232) IP-
misamarTi usazRvrod bevria da maragi amouwuravia.

IETF-is mier 1998 wels SemuSavebuli IP protokolis meeqvse versia gadawyvets mimdinare,

IPv4 protokolis mier Seqmnil misamarTebis ukmarisobis problemebs misi 32-bitiani

misamarTebis 128-bitiani misamarTebiT Secvlis xarjze. swored es aris SesaZlo pasuxi

kiTxvaze: ra saWiroa IPv6-is sayovelTao danergva da masTan axali problemebis daZleva,

rodesac arsebobs mSvenivrad momuSave da gamarTuli IPv4 protokoli? amis mTavari mizezi

erTia: Tavisufali anu gamouyenebeli IP misamarTebi TiTqmis aRar darCa.

2. ZiriTadi nawili

2.1. IPv6-is upiratesobani
ZiriTadi (magram ara erTaderTi) sxvaoba meoTxe da meeqvse versiebs Soris aris

samisamarTo bitebis raodenoba, rac saboloo jamSi misamarTebis saerTo raodenobas

gansazRvravs. IPv4 misamarTi 32-bitiania, xolo IPv6-sa ki - 128-bitiani. Sesabamisad IPv4-Si
misamarTebis maqsimaluri raodenoba daaxloebiT 4 miliardia (232), xolo IPv6-Si ki TiTqmis
usasrulo - 2128 (3.4*1038).

sulac ar aris aucilebeli rTuli maTematikuri gamoTvlebis Catareba, imisaTvis, rom

IPv6-is misamarTebis astronomiul raodenobaSi davrwmundeT. Tumca realurad yvela misamarTi

ar aris gamoyenebuli. maTi raodenobis garkveuli nawili (daaxloebiT 85%) darezervebulia

momavlisaTvis. interfeisisaTvis misamarTis miniWeba xdeba ori xerxiT: 1. avtomaturad, romlis
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Sedegadac IPv6 misamarTi generirdeba misi MAC-misamarTis safuZvelze garkveuli algoriTmiT;

2. misamarTis uSualo („xeliT“) CaweriT.

damisamarTebis amdagvari principi saSualebas aZlevs nebismier qsels imuSaos IPv6-iT
yovelgvari damatebiTi parametrebis gamarTvis gareSe. azrs kargavs DHCP saSualebisa da ARP
protokolis arseboba. paketis zoma gaizarda 4 gigabaitamde (”jambograma” super

kompiuterebTan samuSaod). servisis xarisxis saSualebas (QoS) daemata paketebis saswrafod

mitanis specialuri veli, rac xels uwyobs audio da video nakaduri informaciis swraf

gacvlas. aucilebeli gaxda IPSec protokolis gamoyeneba.

garda misamarTebis usazRvro raodenobisa (2128), IPv6-is upiratesobad SeiZleba

CaiTvalos masSi CaSenebuli usafrTxoebis saSualebebi. IPv6 protokolis meSveobiT martivdeba

qselis kontroli, multimediuri nakadebis marTva, aCqardeba VPN da VoIP saSualebebis muSaoba

servisis xarisxis (QoS) gaumjobesebisa da prioritetulobis xarjze. aseve SeiZleba

CaiTvalos, rom IPv6 xels Seuwyobs organizaciebs ganaviTaron TavianTi infrastruqtura da

gaxadon isini ufro moqnili Rrublis teqnologiis (Cloud Computing Technology) moTxovnebis

Sesabamisad.

Jurnal “Network World”-is mier aSS-s kompaniebis IT-specialistebis gamokiTxvis Sedegma

gamoavlina, rom uaxlesi ori wlis ganmavlobaSi, IT-jgufebis 70% varaudobs TavianT saitebze

IPv6 protokolis mxardaWeras, xolo 65% ki - Siga qselebis IPv6-iT uzrunvelyofas. meeqvse

versiis protokolis sruli mxardaWeris mzaoba gamoacxada 16%-ma, xolo ”ZiriTadad

realizebulia“ – 46%-ma. respodentTa 39% procenti acxadebs, rom gegmavs migraciisaTvis

samzadisis dasrulebas ori wlis Semdeg [2].

nax. 1-ze gamosaxulia grafiki, romelic TvalnaTliv gamoxatavs IPv6-is gamoyenebis

eqsponencialuri siswrafiT zrdas [3].

2.2. IPv4-dan IPv6-Si dagasvlis preteqnologiebi

qselur teqnologiebTan dakavSirebuli kompaniebis ZiriTadi mizania sxvadasxva

saSualebebisa da servisebis gamarTuli muSaoba IPv6 protokoliT da uproblemo,

urTierTSeTanxmebuli urTierToba IPv4-sa IPv6 protokolebs Soris. universaluri midgoma ar

arsebobs, Tumca problemis gadawyveta SesaZlebelia erT-erTi teqnologiis gamoyenebiT:

nax.1. Google-is 2013 wlis ianvris monacemebiT, internet-momxmareblis

1%-ze meti iyenebs IPv6 protokols
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• Dual Stack - ormagi steki, orive protokolis erTdrouli muSaoba;

• MPLS – gacvlis garemosa da protokolis nairsaxeobaze damoukidebeli teqnologia,

msgavsi ATM-sa, oRond misgan gansxvavebiT muSaobs cvladi zomis paketebiT;

• NAT64 – IPv6 mowyobilobebis urTierTobis uzrunvelyofa IPv4 serverebTan.

idealuri variantia mTels qselSi IPv4/IPv6 ormagi stekis mxardaWera, Tumca mas

garkveuli naklovaneba gaaCnia. kerZod, masSi gaerTianebuli marSrutizatorebi, komutatorebi,

serverebi da programebi orive protokoliT unda muSaobdnen, rasac umetesoba maTganisa ver

daakmayofilebs. amitom es meTodi naklebad praqtikulia.

miuxedavad amisa, ormagi steki, magistraluri komutatorebisaTvis udavod misaRebi

meTodia, vinaidan magistraluri qselebi ormagi stekiT, ori, logikurad paraleluri qselis

(IPv4 da IPv6) tolfasia. imisaTvis, rom IPv4-is servisebi gamoyenebadi iyos IPv6-saTvis,
marSrutizatorebi orive protokolisTvis Tanabrad unda funqcionirebdes anu hqondes

IPv4/IPv6, IGP, EGP protokolebisa da VPN-is mxardaWera. amdagvari qselebis gamarTva da

diagnostika gacilebiT advilia protokolebis tunelirebasTan (Tunneling) an misamarTebis

translaciasTan SedarebiT.

naklebad efeqturia misamarTebis translaciis NAT teqnologia, miuxedavad misi ioli

danergvisa da gamarTvisa. araefeqturobas ganapirobebs misamarTebis translaciisas dayovnebis

drois gazrda, rac bunebrivia trafikis siswrafeze uaryofiTad moqmedebs. garda amisa NAT-is
bunebidan gamomdinare, gare samyaro konkretuli qselis hostebs mimarTavs erTi, NAT-is IP-
misamarTis meSveobiT. NAT-mowyobiloba, paketis saTaurSi cvlis am misamarTs daniSnulebis

hostis IP-misamarTiT. misamarTebis amdagvari cvlileba azrs ukargavs cifrul xelmoweras.

2.3. Mmigraciis dinamika da sirTuleebi

mouwevs Tu ara organizaciebs, biznesis gauaresebis SiSiT, mTliani infrastruqturis

dauyovnebliv Secvla? ra Tqma unda, ara. araviTari momentaluri gadarTva internetisa IPv6
protokolze ar iqneba, Tumca nel-nela yvela gadava axal, IPv6 protokolis gamoyenebaze.

dRes bevri internet-provaideri ukve Rebulobs garkveul zomebs servisebis realizaciis

translirebisTvis IPv4-dan IPv6-Si. momxmarebeli amas verc ki atyobs. amdagvari „rbili“

gadasvla aacilebs provaiderebs da internetis momxmareblebs im kolafss, romelsac SeiZleba

adgili hqondes IPv4 misamarTebis amowurvis Sedegad. komunikacia SemkveTebs, mimwodeblebsa da

partniorebs Soris, isic pirvel xanebSi,  SeiZleba umniSvnelod Seicvalos. es cvlilebebi

SeiZleba gamoixatos informaciis gacvlis perioduli SeyovnebebiT an arastabiluri siCqariT,

rac gansakuTrebiT mniSvnelovania biznesis sakiTxebSi.

maSasadame, sasurvelia sxvadasxva kompaniebi, internet-maRaziebi, bankebi, kontent da

servis-provaiderebi moemzadon axal protokolTan samuSaod. exla, rodesac IPv6-is
momxmarebeli jer kidev cotaa,  meeqvse versiis protokolze gadasvla gacilebiT advili da

iafia.

aucilebelia, rom IPv6-is mxardaWera hqondeT ara marto operatorebisa da internet-
provaiderebis mowyobilobebs, aramed klientebis saqselo aparaturasac, magaliTad, saofise

marSrutizatorebsa da ADSL modemebs. dReisaTvis iaffasian marSrutizatorebs an ara aqvT

sakmarisi mexsiereba IPv6-Tan adeqvaturad samuSaod, an maTi mwarmoeblebi ar arian

dainteresebuli amdagvari saSualebebis SemuSavebisaTvis, vinaidan es ukanaskneli damatebiT

Tanxebs moiTxovs. operaciuli sistemebis mxriv yvelaferi rigzea: IPv6 protokoli Cawerili

da gamarTulia Microsoft-is yvela operaciul sistemaSi, maT Soris Windows Vista, 7, 8 da
Windows Server 2008-Si. igive mdgomareobaa OS Apple, Linux-sa da Solaris-Si.
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cxril 1-Si mocemulia IPv4 da IPv6 protokolebiT ZiriTad domenebze mimarTvebis

procentuli raodenoba ”Google’s IPv6 Statistics”-is mixedviT 2013 wlis ianvrisaTvis [4].

statistika cxadad uCvenebs, rom ZiriTad domenebze mimarTva da maTgan imave protokoliT

pasuxis gacema IPv4 protokoliT, daaxloebiT 98%-ia, xolo IPv6-iT ki - mxolod 2%.

bevrma organizaciam ukve daiwyo gadasvla IPv6 protokolze. gasuli wlis aprilSi

kompania Cisco-s mier aSS-Si Catarebulma gamokiTxvebma cxadyo, rom garkveuli nawili v6-is
gamoyenebis aucileblobas konkurentuli upiratesobis miRwevas ukavSirebs. IPv6 danergvasTan

dakavSirebul ZiriTad dabrkolebad (60%) informaciis dacvas, 53% ki - gardamavali

teqnologiebis danergvis aucileblobas miiCnevs. miuxedavad amisa, organizaciebis

xelmZRvanelebis umetesoba (63%) mxars uWers axal teqnologiaze gadasvlas da mas IT
ganyofilebebis erT-erT prioritetul mimarTulebad Tvlis.

IPv6 Development Survey-is eqspertebisa da regionaluri internet-registratorebis

erToblivad Catarebuli gamokiTxvebis Sedegad respodentebis 60% IPv6-ze gadasvlis

dabrkolebad am protokolze moTxovnis simcires miiCnevs, xolo 40%-ma ganacxada, rom meeqvse

versiasTan muSaobis araviTari gamocdileba ara aqvT. garda amisa, mniSvnelovania is faqtic,

rom IPv6-s arCevis meTaveoba araviTar privilegias ar iZleva, piriqiT, pirvelebi unda

gaerkvnen gaumarTavi programuli uzrunvelyofis, ZviradRirebuli aparaturisa da

Seumowmebeli sistemebis xarvezebSi.

kompania Juniper Networks-ma (kompania, romlis saqmianobaSic Sedis aparaturuli

sistemebis, qseluri gadawyvetilebebis, axali, gamWvirvale saSualebebis Seqmna da damuSaveba

IP-sTvis moduluri arqiteqturis bazaze) daasrula Translator in the Cloud teqnologiis

SemuSavebis proeqtze muSaoba. es aris ”Rrublis transkodebi”, romelic qselis nebismier

segmentSi ganTavsebuli marSrutizatoriT axdens IPv6-is misamarTebis konvertirebas IPv4-Si [5].

3. daskvna

zemoT CamoTvlili mizezebis gaTvaliswinrbiT, ar aris sasurveli IPv4-sa da IPv6-is
erToblivad gamoyenebis periodis droSi `gawelva”. Tuki swored daigegma gadasvlis etapebis

Tanmimdevroba, migracia iqneba umtkivneulo. etapobrivi gadasvla, ekonomikuri TvalsazrisiTac,

gacilebiT momgebiania, vinaidan aparaturisa da programuli uzrunvelyofis sruli Secvla

ZviradRirebuli da sakmaod sarisko qmedebaa. kavSiris operatorebma, internet-provaiderebma da

rigiTma momxmareblebma sasurvelia ar moaxdinon saqselo mowyobilobebis srulad gadayvana

IPv6-ze. qselis inventarizaciam unda gamoavlinos, Tu ra unda gakeTdes da raSi unda Caidos

investiciebi. Sedegad gamoikveTeba is segmentebi, sadac IPv6-is mxardaWera jer-jerobiT ar
aris aucilebeli. es gansakuTrebiT  im saSualebebs exeba, romelTaTvisac droiTi Seyovnebebi

IPv4 da IPv6 protokolebiT domenebze mimarTvis procentuli raodenoba cxr.1

umaRlesi donis

domenebi (TLD)
Ddomenebis

raodenoba

A
(IPv4)

AAAA
(IPv6)

A% AAAA%

.com 96317884 95019903 1297981 98.7 1.3

.net 12996208 12732565 263643 98.0 2.0

.org 9060926 8885769 175157 98.1 1.9

.info 6302006 6142475 159531 97.5 2.5

.ge 14450 14373 77 99.5 0.5
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ar aris kritikulad mniSvnelovani. gansakuTrebiT mniSvnelovania biznesSi im saSualebebis

cvlilebebis swori analizi, romlebic klientebTan urTierTobas ukavSirdeba.
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THE ADVANTAGES AND DIFFICULTIES OF MIGRATION OF PROTOCOL
IPV4 TO IPV6 VERSION

Bzhalava Nikoloz, Macharashvili Giorgi
Georgian Technical University

Summary

Intensive development of the Internet, the inclusion of many different objects, have caused
catastrophic deficiency of IP-addresses. It became necessary of the transition from IPv4 in to IPv6
protocol. So far, there is a way out. Firstly, it’s the Double-Stack, which means "co-existence" between
IPv6 and IPv4, and secondly – multy time tested NAT technology, which exchange an information by
dummy addresses. This technologies, based on a variety of problems, are temporary. So, transition to the
sixth version of the IP protocol, is inevitable. Migration must be very consistently, so that for the
companies that make the IPv6 protocol hardware support, for providers and the consumers, the
transition process must become a painless as possible.

ПРЕИМУЩЕСТВА И СЛОЖНОСТИ МИГРАЦИИ ПРОТОКОЛА
IPV4 К ПРОТОКОЛУ IPV6

Бжалава Н.Р., Мачарашвили Г.Г.
Грузинский Технический Университет

Резюме

Интенсивное развитие Интернета, включение в него множество разных обьектов, вызвали
катастрофическую нехватку IP-адресов. На повестку дня встала необходимость перехода от IPv4
протокола к IPv6 протоколу. Пока есть хоть какой-то выход. Во-первых, это двойной стек,
который предполагает "сосуществования" IPv6 и IPv4 протоколов, а во-вторых – это неоднократно
апробированная NAT технология, которая осуществляет обмен информацией по фиктивным
адресам. Эти возможности, из-за множества проблем, являются временными. По этому переход на
шестую версию IP-протокола, неизбежен. Миграция должна быть планомерной и продуманной,
так чтобы для компании, производящих аппаратную поддержку IPv6 протокола, проваидеров и
потребителей, переходной процесс оказался бы максимально безболезненным.


