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kompiuteruli qselebi - problemebi da perspeqtivebi

zaur jojua

saqarTvelos teqnikuri universiteti

reziume

sxvadasxva wyaroebze dayrdobiT dagenilia, rom mzardi informaciuli nakadebis da

momxmarebelTa mravalferovani moTxovnebis pirobebSi Tanamedrove kompiuteruli qselebi

ver umklavdeba amocanas. kompiuteruli qselebis swrafi, srulyofili da efeqtiani

marTvis saSualebad damuSavebul iqna axali teqnologia – centralizebulad programi-
rebadi qseli (Software defined networks, SDN), romelic gulisxmobs marTvis gadaecemas

calke server-kontrolerebze, xolo marSrutizatorebi da komutatorebi ganaxorciele-

ben paketebis gadacemas. yvela manipulacia qselis konfigurirebisaTvis xorcieldeba

centralizebulad, drois da Sromis minimaluri danaxarjebiT. qselis efeqtianoba izrde-
ba 25-30%-iT, xolo saeqsploatacio danaxarjebi mcirdeba 27-30%-iT. SDN teqnologiis

gamoyeneba SeiZleba rogorc axal, ise arsebul qselebSi, qselis modernizaciiT.

sakvanZo sityvebi: kompiuteruli qseli, centralizebulad programirebadi qseli,

SDN, marSrutizatori, komutatori, kontroleri.

1. Sesavali

paradigma, rom yoveli sistema ganviTarebis procesSi aRwevs maqsimums, romlis

Semdeg is an kvdeba an viTardeba sxva formiT, exeba kompiuterul qselebsac. msoflio

masStabiT informaciuli nakadebis zvaviseburma zrdam, risi mTavari stimulatori iyo

TviT globaluri kompiuteruli qselebi (Internet), warmoSva garkveuli krizisuli

mdgomareoba informaciuli momsaxurebis sferoSi.

erT-erTi msoflio avtoriteti kompiuterul qselebSi, erik Smidti 2010 wels

konferenciaze Techonomi aRniSnavda: `civilizaciam dabadebidan 2003 wlamde Seqmna xuTi

ekzabaiti informacia, imdenive iqmneba axla yovel or dReSi, da siCqare izrdeba...”

[7], (1 ekzabaiti=1018 baits).

kompania Cisco-s monacemebiT, uaxloes 5 weliwadSi trafikis moculoba qselebSi

gaizrdeba oTxjer. prognozebiT, 2015 wels mowyobilobaTa raodenoba qselebSi iqneba

orjer meti mosaxleobis raodenobaze msoflioSi. amJamad, TiToeul mcxovrebze modis

40 Cipi. 2006-2011 wlebis internetis trafikis monacemebi mocemulia 1-el naxazze [3].

amJamad, Skyp-Si erTdroulad muSaobs 35

mil. momxmarebeli, Facebook-Si daaxloebiT 200

mil., YouTube-Si yovel wuTSi itvirTeba 72

saaTi video. amasTan, videotrafiki Seadgens

mTeli samomxmareblo trafikis 50%, xolo

2014 wlisTvis is iqneba 80% [7].

rogorc qselur mowyobilobaTa

mwarmoeblebi aRniSnaven, mobiluri trafikis

moculoba izrdeba geometriuli progresiiT,

trafiki ormagdeba yovel 9 TveSi [3].

trafikis srulyofili momsaxurebisaTvis
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saWiroa momxmareblis miaxloeba bazur sadgurTan, rac dakavSirebulia maTi simWidrovis

20-jer gazrdasTan. amis Sesruleba praqtikulad SeuZlebelia topografiuli, teqnikuri

da ekonomikuri siZneleebis gamo [3].

mzardi moTxovnebis pasuxad, Seqmnil iqna informaciis dagrovebis, Senaxvis da

damuSavebis axali tipis sawarmoebi-monacemTa damuSavebis centrebi, monacemTa didi

moculobis struqturirebuli da arastruqturirebuli bazebiT, momsaxurebis moqnili da

moxerxebuli saSualebebiT, e.w. RrublebiT, aRWurvili virtualizaciis mravalmxrivi

saSualebebiT. ukve gamoyenebaSia da gavrcelebulia aTasobiT virtualuri manqanebi da

qselebi petabaiti(1015 baiti) monacemebiT. fiqroben, rom arc ise Sorsaa brontobaitebis

(1027 baiti) epoqac. Rrublebi da virtualizaciis meqanizmebi saSualebas aZlevs

momxmarebels TviTon gansazRvros saWiro resursebis Semadgnloba, maTi maxasiaTeblebi,

momsaxurebis formebi da miiRos es momsaxureba dedamiwis nebismier wertilSi.

yovelive zemoxsenebulis gamo mwvaved dadga sakiTxi qselis gamtarunarianobis,

saimedoobis da monacemTa dacvis Sesaxeb. aRsaniSnavia, rom kompaniebis 72% Tvlis, rom

misi informacia kritikulad mniSvnelovania, xolo qselis 1 saaTiT mocdena iwvevs 145

aTas dolar zarals [5].

2. ZiriTadi nawili

qselis infrastruqturaSi ZiriTad elementebs warmoadgens programirebadi

mowyobilobebi - marSrutizatorebi da komutatorebi. nebismieri cvlileba qselis

struqturaSi iwvevs am mowyobilobaTa, rogorc minimum, gadaprogramebas. es operacia

xorcieldeba administratoris mier sabrZaneblo striqonidan an vebgverdidan TiToeuli

marSrutizatorisa da komutatorisaTvis. es Sromatevadi samuSaoa da qselis sirTulidan

gamomdinare SeiZleba grZeldebodes wuTebis, saaTebis an dReebis ganmavlobaSi.

Tanamedrove pirobebSi marSrutizatorebi da komutatorebi asrulebs

decentralizebuli, ganawilebuli kontrolisa da marTvis organoebis funqciebs. maTi

simravlisa da qselis struqturuli sirTulis gamo Znelia qselis mTliani aRqma da im

principis gatareba, romelic gamoixateba terminSi - `qseli rogorc kompiuteri”[2].

momxmarebelTa mzardi da mravalferovani moTxovnebis dakmayofilebisTvis

aucilebebeli iyo axali algoriTmebis realizacia sakomunikacio aparaturaSi da maT

programul uzrunvelyofaSi. axali amocanebis gadaWras damamzadeblebi axerxebdnen

aparaturis da programuli uzrunvelyofis garTulebiT. marto standartuli

protokolebis ricxvma gadaWarba 600 [3]. yovelive es aris droSi gaWimuli procesi da

Sesabamisad qselebi gaxda inertuli cvlilebebis mimarT. amas emateba problemebi qselis

gamtarunarianobaSi - rac metia sakomunikacio komponentebis funqcionaluri sirTule da

raodenoba, miT metia dayovneba qselSi.

cxadia, uSualod operatori firmebi ver axerxebda am problemis damoukidebel

gadawyvetas. maTTvis aparaturis da programuli uzrunvelyofis struqtura, Sesabamisi

API (Application Programming Interface)-is CaTvliT, dafaruli (proprietaruli) iyo - is

warmoadgenda damamzadeblis saidumlobas da sakuTrebas. sakiTxi ufro rTuldeba Tu

gaviTvaliswinebT, rom yovel damamzadebel firmas gaaCnda sakuTari standartebi da API-
is sakuTari nakrebi.

Seiqmna situacia, rodesac operatorebs ar SeeZliT axali servisebis Semotana,

xolo mwarmoeblebi ver axerxebdnen droul modernizacias.
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pasuxad, stenfordisa da berklis universitetebis mecnierebis mier SemoTavazebul

iqna qselis marTvis axali koncefcia (paradigma) - programulad gansazRvradi qseli-

Software Defined Networks (SDN). arsebobs am terminis ramdenime varianti: programulad

konfigurirebadi qseli, programulad marTvadi qseli, centralizebulad programirebadi

qseli. es ukanaskneli miiCneva yvelaze adekvaturad [5].

mecnierebis am koncefcias mxari dauWires qselur mowyobilobaTa mwarmoebelma da

momxmarebelma mZlavrma kompaniebma da 2011 wlis martSi Camoayalibes konsorciumi Open
Networking Foundation (ONF). misi damaarseblebi iyvnen: Google, Deutsche Telekom, Fasebook,
Microsoft, Verisin da Yahoo. es Semadgenloba swrafad gafarTovda [1,3,5,10,11].

rogorc SDN-is momxreebi miuTiTeben, axali teqnologia 25-30%-iT zrdis qselur

mowyobilobaTa efeqtianobas da 30%-iT amcirebs qselis saeqsploatacio danaxarjebs.

SDN saSualebas aZlevs momxmarebels TviTon daaprogramiros axali servisebi da

operatiulad CatvirTos is qselur mowyobilobebSi.

sakvanZo gadawyvetilebebi SDN-is Seqmnaze dakavSirebulia aSS-Si da evropaSi

mimdinare programebTan, romelebic ikvleven momavali Internet-is Seqmnis sakiTxebs [3].
tradiciuli komutatorebi asrulebs ori tipis operacias - paketebis gadacemas

(monacemTa traqti anu sibrtye, Data  path) da maRali donis marSrutizacias (marTvis

traqti anu sibrtye, Control Path). SDN teqnologia da misi ZiriTadi protokoli

OpenFlow ancalkevebs am or sibrtyes: marTvis funqcia gadaecema calke gamoyofil

kontrolers (servers), xolo paketebis gadacemis SedarebiT martiv funqcias Seasrulebs

komutatori [1,3,5,10,11].

rogorc ONF-is prezidenti da Google-s ufrosi vice-prezidenti urs xelcle

aRniSnavs: `OpenFlow qselSi mTeli inteleqtualuri nawili sruldeba centralur

serverze, amitom aseT qselSi advilia rTuli operaciebis Sesruleba” [1].
OpenFlow qselebSi marSrutizaciaze gadawyvetilebas iRebs kontroleri da ara

komutatori, amitom komutatoris procesoris resursebi SeiZleba gamoyenebul iqnes

paketebis ufro swrafi gadamisamarTebisTvis da sxva miznebisTvis.

aRsaniSnavia, rom trafikis mimarTulebebs-`CrdiloeTi-samxreTi”, anu klientebi-ser-

verebi, daemata horizontaluri kavSirebi manqanebs Soris - `aRmosavleTi-dasavleTi”, [2].

2.1. SDN-is arqiteqtura

SDN-is arqiteqturaSi gamoiyofa sami done (nax.2): 1. qseluri danarTebis done,

romelic, erTis mxriv,

ukavSirdeba momxmarebels, xolo

meore mxriv, marTvis dones Ria

API-s gamoyenebiT; 2. marTvis

done, romelic Seicavs qselur

operaciul sistemas da uzrun-

velyofs qseluri servisebis

gamoyenebas danarTebisaTvis; 3.

infrastruqturuli done,

romelic Seicavs qselur

mowyobilobebs [3,11].

nax.2. SDN-is arqiteqtura
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SDN teqnologiisaTvis yvelaze perspeqtiul da ganviTarebad standartad iTvleba

OpenFlow protokoli.

OpenFlow v1.3 gansazRvravs interfeiss kontrolers da satransporto dones Soris,

uzrunvelyofs qseluri infrastruqturis programul marTvas, axali funqciebis

damatebas, romlebic avtomaturad aRiqmeba sxvadasxva venderebis (mimwodeblebis)

komutatorebis mier. amJamad, met-naklebi intensivobiT protokol OpenFlow iyenebs

qseluri mowyobilobebis yvela msxvili mwarmoebeli.

aRniSnaven, rom ramdenadac qselis infrastruqturis marTvis ZiriTadi funqciebi

gatanilia calke kontrolerze, qselis marTva gamoixateba kontroleris daprogramebaSi,

msgavsad procesoris daprogramebisa [3].
SDN-is ZiriTadi arsi mdgomareobs imaSi, rom is saSualebas iZleva mTeli qseli

warmovidginoT rogorc erTiani komutatori, romelic imarTeba erTi wertilidan.

marTvis ZiriTadi funqciebis gatana amartivebs sakomutacio mowyobilobebis struqturas,

zrdis maT swrafqmedebas da saimedoobas da amcirebs fass.

konfigurirebis moqniloba da marTvis moxerxebuloba zrdis qselis reaqtiulobas

axali amocanebis mimarT da aaxloebs maT realuri drois sitemebTan.

API-is gamoyeneba amartivebs qseluri servisebis realizacias da marTvas,

rogoricaa marSrutizacia, abonentebis jgufuri momsaxureba, usafrTxoeba, SeRwevaze

kontroli, gamtareblobis zolis marTva, energiis moxmarebis marTva da sxva. yovelive es

keTdeba amocanis moTxovnebis mixedviT da momxmareblis monawileobiT.

ONF-is mizania Seqmnas API-is erTiani, multivenderuli nakrebi, romelic

uzrunvelyofs danarTebis damoukideblobas qselis konkretuli realizaciisagan. aseTi

qseli orientirebulia danarTebze (Application aware) da miesadageba momxmareblis

moTxovnebs (Application customized) [2].
Ria standarti OpenFlow orientirebulia fizikur da virtualur komutatorebTan

da marSrutizatorebTan samuSaod. misi direqtivebis gamoyeneba emsgavseba procesoris

brZanebebis gamoyenebas. trafikis identifikaciisaTvis OpenFlow iyenebs monacemTa nakadis

koncefcias, gansxvavebiT paketis identifikaciisa.

kontroler-komutatoris urTierTqmedeba, gansazRvruli OpenFlow standartis

mixedviT gulisxmobs, rom yoveli komutatori kontrolerisagan Rebulobs cxrils

nakadebisaTvis (Flow tables), jgufur

cxrils (Group tables) da unda

arsebobdes arxi (OpenFlow channel)
kontroler-serveris kavSirisaTvis

(nax.3).

yoveli nakadis cxrili Seicavs

Canawerebis nakrebs (Flow entries).
yoveli Canaweri Sedgeba niSan-

velebisagan (Match fields), mTvlelebis

(Counters) da instruqciis nakrebisagan

(Instructions). nakadis damuSaveba xdeba

wesiT: yoveli mosuli paketis

saTauridan aiReba dadgenili baituri

mimdevroba (striqoni), romelic

ნახ.2 SDN-is arqiteqtura

ნახ.3. OpenFlow qselis struqtura
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Seicavs im nakadis maxasiaTebel niSnebs romelsac ekuTvnis paketi. es striqoni dardeba

cxrilSi mocemul niSnebs, dawyebuli pirveli cxrilidan. Tu moxda niSanTa damTxveva an

masTan mixloeba-amoiReba instruqciebis nakrebi da Sesruldeba Sesabamisi qmedebebi.

Tu niSanTa damTxveva ar moxda pirvel cxrilSi, procesi meordeba momdevno

cxrilisTvis. Tu damTxveva ar moxda saerTod, paketi egzavneba kontrolers an uqmdeba,

Tu es gaTvaliwinebulia wesiT. paketis damuSavebis wesebs komutatorSi kontroleri

wers nakadis pirveli paketisaTvis, romelic vrceldeba danarCen paketebze.

2.2. protokoli OpenFlow

SDN-is ideebi asaxulia protokolSi OpenFlow, romelic saSualebas aZlevs

momxmarebels gansazRvros, vin visTan imuSavebs da rogor.

protokols gaaCnia sami tipis Setyobineba: kontroler-komutatori, asinqronuli

da simetriuli. kontroler-komutatori inicirdeba kontroleris mier da Seicavs

miTiTebebs komutatoris konfiguraciis Sesaxeb. asinqronuli Setyobinebebi inicirdeba

komutatoris mier da Seicavs informacias komutatoris mdgomareobis Sesaxeb.

simetriuli Setyobinebebi inicirdeba rogorc kontroleris, ise komutatatoris  mier

da Seicavs informacias kavSiris damyarebis da arxis parametrebis Sesaxeb [3].

2.3. qseluri operaciuli sistema

ramdenadac marTvis funqciebi gatanilia calke fizikur serverze, kontrolerze,

aqve ganTavsebulia qseluri operaciuli sistema, romelic marTavs qselis OpenFlow
komutatatorebs. es sistema awvdis qsels servisebs dabali donis marTvisaTvis, xolo

danarTebs maRali donis marTvisaTvis.

operaciuli sistema mudmivad meTvalyureobs qselis konfaiguracias, axorcielebs

misi parametrebis monitorings, uzrunvelyofs mis resursebSi SeRwevas da marTvas.

amasTan es vrceldeba mTel qselze da ara mis calkeul kvanZze.

marTvis es funqciebi xorciledeba danarTebis saSualebiT, romlebic realizebulia

operaciul sistemaSi API-is safuZvelze. es saSaulebas iZleva damuSavdes danarTebi

maRali donis abstraqciebis terminebSi (magaliTad, momxmareblis saxeli, fostis

saxeli) gansxvavebiT dabali donis parametrebisa  (magaliTad IP da MAC–misamarTebi).
amitom mmarTveli brZanebis Sesruleba ar aris damokidebuli qselis teqnologiaze.

amasTan, marTvis decentralizebuli formidan centralizebulze gadasvlas aqvs

garkveuli naklovanebebi - saimedoobis Semcireba, masStaburobis SezRudva, usafrTxoeba.

amJamad, arsebobs ganawilebuli masStabirebadi kontroleris Seqmnis midgoma,

rodesac yoveli kontroleri dakavSirebulia ramdenime komutatorTan, xolo yoveli

komutatori dakavSirebuli ramdenime kontrolerTan. aseTi kontrolerebi erTiandeba da

qmnis jgufur kontrolers. Tu romelime kontrolerma gvimtyuna, misi funqcia

nawildeba danarCenebze - maRldeba saimedooba da masStaburoba [3].
SDN teqnologiis upiratesobas amtkiceben interviuSi(газета.ru) misi avtorebi,

stenfordis universitetis profesori nik makkoeni da berklis universitetis profesori

skot Senkeri [8].

2.4. sxva midgomebi

cnobilia, rom Tanamedrove qselur teqnologiebSi virtualuri qselebis raodeno-

ba ar aWarbebs 4096. kompania `krok”-ma sxva damamzdeblebis maRalmwarmoebluri fiziku-
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ri qselis gamoyenebiT SeZlo Seeqmna 1 milioni izolirebuli virtualuri qseli [5].

es magaliTi gviCvenebs, rom SDN modeli funqcionirebs arsebul fizikur qselze,

miuxedavad komutatoris realizaciisa – fizikuri Tu programuli, mTavaria mas SeeZlos

instruqciebis miReba kontroleridan da misi Sesruleba.

Seqmnil situaciaSi mwarmoeblebma ganacxades mzadyofna gaxsnan mowyobilobebis

operaciuli sistemis API–iT ganxorcielebuli funqcionalebi. am SemTxvevaSi

SesaZlebelia programebis instrumentebis ufro farTo nakrebis gamoyeneba da Sesabamisad,

iseTi danarTebis Seqmna, romelic gamosadegia ara marto komutatorebis

konfigurirebisaTvis, aramed mTeli qselis marTvisaTvis. miTiTebulia, rom arsebiTad es

warmoadgens SDN–is alternativas. magram, es ufro paraleluri gzaa SDN–is ideebis

ganxorcielebisaTvis, vidre alternatiuli. miT umetes, is uzrunvelyofs funqciaTa

ufro farTo speqtris gamoyenebas vidre komutatorebis mxolod konfigurirebas [5].

aseTi integracia mniSvnelovania komutatorebis mwarmoeblebisaTvis, radganac icavs

Cadebul kapitals ganadgurebisagan [6].
am midgomis mniSvnelovani magaliTia kompania Cisco–s mier 2012 wels

SemoTavazebuli Open Network Environment (ONE) koncefcia, romelSic man warmoadgina

API–is ramdenime biblioTeka Tavisi ZiriTadi operaciuli sistemebisaTvis: IOS, IOS XR da

NX-OS [4,5].
rogorc Cisco-s vice-prezidenti pol peresi aRniSnavs, SDN–is mimarT midgomis

strategiuli principia – SeTanxmebuloba/Tavsebadoba, rogorc virtualur, ise fizikur

doneze. protokoli OpenFlow erTmimarTulebiania – kontroleri-komutatori, unda iyos

ormimarTulebiani, amitom Cisco–m SesTavaza momxmarebels namuSevari OnePK, romelic

saSualebas iZleva Seiqmnas Ria qseluri are, Ria instrumentebiT, mTlianad

dokumentirebuli API–is saxiT [5].
peresi Tvlis, rom marTvis sibrtye unda iyos hibriduli, anu komutatorebs unda

darCeT garkveuli inteleqtualuri SesaZleblobebi. amasve aRniSnavs ruseTSi Cisco-s
wamromadgeneli a. kuzmini. gadasvla SDN teqnologiaze ver moxerxdeba erTbaSad – jer,

erTi TviTon teqnologia ar aris bolomde daxvewili, da meore, Tanamedrove qselebSi

Cadebulia uzarmazari raodenobis mowyobilobebi da saerTod kapitali [5].

Cven davamatebT, rom Zvelis gauqmeba da axlis damzadeba dakavSirebulia did

kapitalur danaxarjebTan. amasTan qsels ver gaaCereb, e.i. SesamuSavebelia Canacvlebis

meTodologia da teqnologia danakargebis minimizaciis TvalsazrisiT.

orive acxadebs, rom SDN teqnologia jerjerobiT naklebad sainteresoa korpo-
raciuli qselebisaTvis, sadac komutatorebis da marSrutizatorebis 70÷80% msoflio

masStabiT Cisco-s warmoebisaa. miuxedavad aRniSnulisa, Cisco-m gamouSva programuli

agenti OpenFlow v1.0 komutatorebisaTvis Catalust 3750-x da 3560-x, romliTac awarmoebs

axali teqnologiis testirebas [6].

igive azria gatarebuli rig statiebSi, rom mwarmoeblebis mier SemoTavazebuli Ria

API pirobebSi srulebiT araa aucielbeli OpenFlow protokolis gamoyeneba. Sesabamisad

ar aris aucilebeli, rom komutatorebi iyos gansakuTrebulad martivi da iafi.

2.5. SDN-is mdgomareoba da perspeqtivebi

SDN teqnologiis mimarT daintereseba gamoiCines qseluri produqciis Semqmenelma

mZlavrma firmebma [1,3,5]. kerZod:
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HP ganaxorciela strategia HP Virtual Application Netvorks, romelic iTvaliswinebs

kontrolerebis, danarTebis da servisebis gamoSvebas SDN bazaze.

IBM, NEC-Tan partniorobiT, uSvebs OpenFlow protokolTan Tavsebadobad

produqcias [9], romlis gamoyenebiT kompania Geneses-ma Seqmna qseli, romelmac

yovelkvireuli administrirebis dros Seamcira 100 sT-iT, 60%-iT Seamcira IP
misamarTebis raodenoba da qselis mxardaWera uzrunvelyo 99,9%-iT [10].

firma Brocade–m Tavis marSrutizatorebSi ganaxorciela OpenFlow–is mxardaWera

da SDN–is realizacia 10 da 100 Gigabit Ethernet–ze. es xorcieldeba hibridul reJimSi.

firma Ciena–m daamuSava komutatori 5410 OpenFlow mxardaWeriT, romelic

Tavsebadia OpenFlow kontrolerTan da sxva venderebis komutatorebTan.

kompaniam Juniper Networks daamata Tavis operaciul sistemaSi JunOS SDK OpenKlow
opciebi da ganaxorciela es teqnologia komutatorebis rigSi EX da MX.

kompaniebi NEC, Pronto da Marvell gvTavazobs komutatorebs mxolod OpenFlow
protokolis realizaciiT.

sayuradReboa SDN–iT iseTi sainformacio gigantebis daintereseba, rogoricaa

Google, Facebook, Yahoo. Google-s ufrosma vice-prezidentma urs xelcerma gamoacxada,

rom kompaniam 2012 wels mTeli Siga trafiki gadaiyvana SDN teqnologiaze. AamasTan,

bazarze analogis ararsebobis gamo, TviTon Seqmna komutatori OpenFlow [3].

2012 wlisaTvis SDN gadawyvetilebaTa bazari Seadgenda 198 milion dolars.

Aanalitikosebi Tvlian, rom 2017-Tvis is gaizrdeba 2,1 miliard dolaramde [1].

3. daskvna

motanili da sxva masalebis safuZvelze SeiZleba davaskvnaT, rom SDN teqnologiis

ZiriTadi idea, rom gancalkevdes qselis marTvis da monacemTa gadacemis funqciebi, da

Seiqmnas qselis centralizebuli kontrolisa da marTvis saSualebebi eWvs ar iwvevs.

ganxorcielebis forma – qselebi Seiqmnas mxolod sufTa OpenFlow bazaze, Tu

arsebuli qselebis gamoyenebiT-hibridul saxiT, damokidebulia konkretul situaciaze.

Cemi azriT, sakiTxi unda iqnes ganxiluli ufro farTod - marTvis

centralizebuli da decentralizebuli meTodebis optimaluri Sexamebis TvalsazrisiT.

es gulisxmobs, rom yoveli konkretuli qselisTvis unda SeirCes marTvis da

kontrolis funqciebis iseTi gadanawileba kontrolersa da komutatorebs Soris,

romelic uzrunvelyofs qselis maqsimalur efeqtianobas minimaluri danaxarjebiT.

rom ar warmoiSvas praqtikulad usasrulo variantebi, saWiroa parametrebis

ranJireba diapazonebSi, romlis mixedviT moxdeba aRniSnuli gadanawileba. amasTan,

marTvis funqciebis programuli realizacia uzrunvelyofs gadanawilebis efeqtianobas.
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COMPUTER NETWORKS - PROBLEMS AND PROSPECTS

Jojua Zaur S.
Georgian Technical University

Summary

It is established that the modern computer networks can not cope with more and more

increasing information flow. To overcome the problem of the technology was developed - a

centralized network of programmable (Software defined networks, SDN), in which the main

control functions are located on a separate physical server to the controller, and routers and

switches will carry only the transmission of packets. All the procedures for configuring the

network is centralized with minimal time-consuming and labor - network efficiency increases by

25-30%, and operating costs are reduced by 27-30%. It is noteworthy that the technology can be

deployed in both new and unsettled networks, but with a certain refinement of network

infrastructure.

КОМПЬЮТЕРНЫЕ СЕТИ – ПРОБЛЕМЫ И ПЕРСПЕКТИВЫ
Джоджуа З.С.

Грузинский Технический Университет

Резюме

Установлено, что современные компьютерные сети не справляются с все больше

возрастающим информационным потоком. Для преодоления проблемы была разработана

технология – централизованно программируемая сеть  (Software defined networks, SDN), в

которой основные функции управления размещаются на отдельном физическом сервер-

контроллере, а маршрутизаторы и коммутаторы будут осуществлять  только передачу

пакетов. Все манипуляции по конфигурированию сети осуществляются централизованно с

минимальнимы затратами времени и труда - эффективность сети повышается на 25-30%, а

затраты на эксплуатацию уменьшаются на 27-30%. Примечательно, что технологию можно

развернуть как на новых, так и сушествующих сетях, но с определенной доработкой сетевой

инфраструктуры.


