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qselebis konvergencia

vaxtang gabelia, elene kamkamiZe

saqarTvelos teqnikuri universiteti

reziume

sakomunikacio sistemebisTvisZalzed mniSvnelovania resursebis optimaluri

gamoyeneba, amitom erTi unikaluri mravalfunqciuriqselis gayvana ufro efeqturia,

vidre ramdenime erTfunqciuri qselis, vinaidan amiT yvelaferi erT saerTo kabelur

gayvanilobaze daiyvaneba da ara ramdenimeze (satelefono da satelevizio), riTac Tavidan

viSorebT gansxvavebuli kabelebis da mowyobilobebis sistemebis gamoyenebas. naSromSi

warmodgenilia kompiuteruli da telekomunikaciuri qselebis gaerTianeba anu

konvergencia, rac sakomunikacio sistemebis ganviTarebis mniSvnelovani nabijia da amitom

unda iyenebdes ufro efeqtur da saimedo qselur teqnologias.

sakvanZo sityvebi: optikur–boWkovani kavSirgabmuloba.IP misamarTi.marSrutiza-

tori.Routeri. Komutatori.sistema arxebis droiTi multipleqsirebiT.sistema talRuri

multipleqsirebiT.

1. Sesavali

amJamad didi yuradReba eniWeba kompiuteruli da telekomunikaciuri qselebis

gaerTianebas erT e.w multiservisul qselad (nax.1). es gamowveuliamravali mizeziT,

rogoricaa resursebisa da farTobis ekonomia, vinaidan ufro efeqturia erTi unikaluri

qselis gayvana, vidre ramodenime erTfunqciuri qselisa, ufro swrafi da saimedo

qseluri sistemebis warmoSobam da sxva. multiservisuliqselis yvelaze realur

magaliTs warmoadgens interneti. misi saSualebiT sruldeba informaciis gacvla,

kavSiris dafuZneba e.w „cocxal“ reJimSi da sxva. Tumca igi jer Sors aris

multiservisuli qselis wodebisgan. ganxorcielebulia „internet telefonia“,

sadacIPsatelefono kvanZebi ukavSirdeba Cveulebriv satelefono sadgurebs. im faqtidan

gamomdinare, rom interneti warmoadgens multiservisuli qselis yvelaze realur

magaliTs, „multiservisuli“ qseli unda iyenebdes monacemTa cifruli gadacemis

sistemas. aqve unda avRniSnoT, rom cifruli gadacemis erT-erT umniSvnelovanes

upiratesobas warmoadgens misi signalebis regeneraciis SesaZlebloba.

2. ZiriTadi nawili

qselebSi, sadac bevri kompiuteri an mowyobiloba aris CarTuli, habebs

(koncentratorebs) naklebi gamoyeneba aqvT, Uvinaidan araekranirebuli UTPkabeliT

monacemTa gadacema SesaZlebelia 100 metramde manZilze, ufro Sorssignalebi ise

sustdeba, rom habs ar SeuZlia maTi gaZliereba. iseT qselebSi metwilad gamoiyeneba

komutatori, romelsac sviCs(Switch)uwodeben.habisgan gansxvavebiT mas SeuZlia paketis

TavsarTSi amoikiTxosMACmisamarTi, Tu romeli qselis kartas ekuTvnis igi da

gaugzavnos paketi konkretul kompiuters. anu sviCi monacemebs ugzavnis im kompiuterebs,

romlebisTvisac isinia gankuTvnili da ara yvelas, rogorc habi.arsebobs ori saxis sviCi,

gamWoli da Semnaxveli. gamWoli sviCebi Cveulebriv miiReben paketebs da gadaugzavnian

Sesabamis kompiuterebs, xolo Semnaxvel sviCebs aqvT sakuTari procesori da mexsierebis

buferi.
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nax.1. multiservisuli qseli

isini agrovebs Semosul paketebs, amowmebs Secdomebze, Semdeg isev yofs da

gadascems Sesabamis kompiuterebs. Tavisi muSaobis principidan gamomdinare sviCebs ufro

meti SesaerTebeli aqvs da, habebis msgavsad, maTi erTmaneTze mierTebac SeiZleba.

ramdenime qveqselis gaerTianeba SeiZleba mowyobilobiT, romelsac marSrutizatori -

routeri (Router) qvia. ramdenime lokaluri qselis gaerTianeba SegviZlia sviCebis

mierTebiT routerTan. routeri qseluri (Network Layer) donis mowyobilobaa, SeuZlia

paketis TavsarTSi gaSifros qselSi CarTuli yvela kompiuteris IPmisamarTi da

gadaugzavnos igi qveqselis gamaerTianebel sviCs, romelic Tavismxriv miawvdis Sesabamis

kompiuters.IP-telefoni warmoadgens satelekomunikacio mowyobilobas,  romelic iZleva

xmovani kavSiris saSualebas daSorebul abonentebTan IP-qselis gamoyenebiT. mas

eniWebaIPmisamarTimarSrutizatorissaSualebiT. es SesaZlebeli gaxda VoIP teqnologiis

ganviTarebis gamo, romelic warmoadgens IP-qselSi xmis gadacemis teqnologias. IP-
telefonebi SeiZleba gamoyenebuli iqnas rogorc saxlis kerZo telefonebad, aseve

korporaciuli lokaluri qselis Siga telefonebad.IP-telefonebis dadebiT mxares

warmoadgens:

1. daswrebisa da aryofnis indikacia;

2. zaris gadamisamarTebis swrafi dayeneba;

3. mosaxerxebeli xmovani fosta;

4. sxva damatebiTi arasavaldebulo funqciebi (magaliTad,. teqsturi Setyobinebebi).

dekoderi (resiveri, nax.2) aris mowyobiloba, romelic gardaqmnis satelevizio

cifrul signalebs analogurSi da Semdgom gadascems televizors. is televizors

gadascems analogur signals RCA an SCART gasarTebis saSualebiT, Tumca aseve SeuZlia

damuSavebuli cifruli signali gadasces HDMI portis saSualebiT, Tu ra Tqma unda

amis saSualeba televizors gaaCnia. dekoders SeuZlia signalis miReba cifruli

televiziis qselidan, antenidan da internetis qselidan. Televvizias, romelic iyenebs

internetis qsels, uwodeben IP televizias da masSi dekoders eniWeba IP
misamarTi.dekoderisTvis misaRebi signali iyenebs videos SekumSvis MPEG-2 an MPEG-4

teqnologias.
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nax.2.dekoderi

qselebis konvergencia moiTxovs monacemTa gadacemis siCqaris zrdas, aqedan

gamomdinare multiservisuli qselis agebisTvis swori nabiji iqneba gamoviyenoT

optikur–boWkovani kavSirgabmuloba.optikur–boWkovani kavSirgabmuloba dResdReobiT

warmoadgens yvelaze swraf, saimedo da perspeqtiul mimarTulebas  satelekomunikacio

industriaSi. optikuri kabelebi warmoadgenen qselis umTavres komponents, da zustad

maT xarisxsa da saimedoobazea damokidebuli qselis jamuri muSaoba.amJamad

gavrcelebulia ori optikur–boWkovani gadacemis sistema.

TDM(Time Division Multiplexing- sistema arxebis droiTi multipleqsirebiT)

teqnologia iyo pirveli sistema, romelic gamoiyenebul iqna gadacemis optikur-boWkovan

sistemebSi (nax.3). es teqnologia iTvaliswinebs ramodenime Semavali dabalsixSiriani

arxebis eleqtronuli saxiT gaerTianebas erT saerTo maRalsixSirian arxad. Semavali

arxebi rigrigobiT amodulireben maRalsixSirian gadamtan sixSires maTTvis gamoyofil

drois mokle SualedebSi anu taim-slotebSi, romelic periodulad meordeba: pirveli

taim-slotis ganmavlobaSi gadamtani modulirdeba pirveli Semavali arxiT, meore taim-

slotis ganmavlobaSi - meoreTi, mesamis ganmavlobaSi - mesamiT da a.S.

TDMsistemebSi yvela sainformacio arxi organizdeba eleqtronulad da informacia

gadadis eleqtrulidan optikur formaSi, ris Semdegac gadaicema erTi optikuri boWkoTi

erT talRis sigrZeze Sesabamisi taim-slotebis ganmavlobaSi. es xorcieldeba gadamcem

mxareze, xolo mimReb mxareze piriqiT, informacia optikuri formidan gadadis

eleqtronulSi.

nax.3. sistema arxebis droiTi multipleqsirebiT
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WDM(Wavelength Division Multiplexing- sistema talRuri multipleqsirebiT)

teqnologia moicavs multipleqsirebas talRis sigrZeebis dayofiT da warmoadgens

mobiluri kavSiris qselebSi gamoyenebuliFDMA-is (Frequency Division Multiple-Access -

sixSireebiT mravaljeradi SeRwevis sistema) analogs (nax.4). arsebobs talRuri

multileqsirebis sxvadasxva modifikacia: WDM, CWDM, DWDM, EWDM.

teqnologiaCWDM(Coarse Wavelength Division Multiplexing) arxebis uxeSi multipleqsireba

(SemWidroveba - dayofa talRis sigrZis mixedvT). teqnologiaDWDM(Dense Wavelength-
Division Multiplexing) arxebis mWidro talRuri multipleqsireba.

teqnologiaEWDM(Enchanced Wave Division Multiplexing),DWDMdaCWDM gameCxerianebuli,

sistemebis hibriduli gadawyvetaCisco Confidential-is bazaze(CWDM + DWDM=EWDM),

CWDM, sistemis srulyofili versia, saSualebas iZleva erTi wyviliT erTdroulad

gadavceT 16 arxi (CWDM-8, DWDM-8), 8 arxi 1 gbt/wm siCqaris da 8 arxi 10 gbt/wm
siCqaris. anu aseTi sistema warmoadgens arsebuliCWDMsistemis gafarToebas 16

arxamde.WDMteqnologiebs ar gaaCniaTTDMteqnologiis damaxasiaTebeli Tanmdevi

SezRudvebi da teqnologiuri sirTuleebi.WDM teqnologiebSi gamtarunarianobis

amaRlebisTvis zrdian arxebis ricxvs, anu gadacemis sistemebSi gamoyenebul talRebis

ricxvs. WDMteqnologia iZleva saSualebas erTi optikuri boWkoTi sxvadasxva talRis

sigrZeze erTdroulad gadaices sxvadasxva sainformacio CamonaTvali:televizia,

telefoni, interneti da sxva.

nax.4. sistema talRuri multipleqsirebiT

amJamad farTo ganviTareba ganicada WDM sistemam, Tumca tradiciuli TDM sistemac

jerjerobiT gamoiyeneba. orives funqcias warmoadgens kavSiris qselebis

gamtarunarianobis gazrda. SevadaroT WDM da TDM sistemebi :

1. TDM da WDM multipleqsirebis sistemebis urTierTqmedeba satransporto

teqnologiebTan: satransporto teqnologiebTan urTierTqmedebaSi WDM teqnologia

ufro moqnilia da efeqturi, vidre arsebuli SDH/SONET teqnologia.

2. regeneraciul anu gamaZlierebel ubnebs Soris sigrZe: WDM sistemaSi

gamoiyeneba mravali siaxle multipleqsor/demultipleqsoris, optikuri

gamaZliereblebis da maTi marTvis saxiT.

3. gamoyenebuli saxazo kodebi: WDM sistemaSi gamoiyeneba saxazo kodi naklebi

energo daxarjebiT, rac mniSvnelovnad zrdis mTlian energetikul potencials.

4. qselebis konvergencia: WDM sistemis Tvisebebi iZleva kompiuteruli da

telekomunikaciuri qselebis efeqturi konvergenciis saSualebas.
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3. daskvna

miuxedavad imisa rom gaerTianebuli anu multiservisuli qseli warmoadgens ufro

rTul sistemas da SeiZleba moiTxovdes damatebiT aparaturas (dekoderi an specialuri

televizorebi), misi upiratesoebebi srulad faravs gazrdil moTxovnebs. aseve

miuxedavad imisa, rom tradiciuli TDM sistema ufro damuSavebulia vidre axali WDM
sistema, gaerTianebul qselebSi umjobesia gamoyenebuli iqnas Wavelength Division
Multiplexing - sistema talRuri multipleqsirebiT misi dadebiTi mxareebidan gamomdinare.
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NETWORK CONVERGENCE
GabeliaVakhtang, Kamkamidze Elene

Georgian Technical University
Summary

For communication systems it is very important that resources are used optimally, so the
installation of a unique or multi-function network is more efficient than few single-function
networks, because that reduces everything to one general cable wiring and no more extra wiring
(telephone and television) is needed, thus avoiding using different cables and devices. The article
presents convergence of computer networks and telecommunications networks.The convergence
of computer networks and telecommunications networks is an important step in the development
of more efficient and reliable net working technology to be used in communication systems.

КОНВЕРГЕНЦИЯ CЕТЕЙ
Габелия В., Камкамидзе Е.

Грузинский Технический Университет

Резюме

Для систем связи очень важно, чтобы  ресурсы использовались оптимально, поэтому
установка уникальной или многофункциональной сети является более эффективной, чем
установка нескольких однофункциональных сетей. Все сводится к одной общей кабельной
проводке, таким образом отпадает необходимость использования различных кабелей и
устройств сопряжения. В статье представлены методы конвергенции компьютерных сетей и
сетей телекоммуникационной связи, что является важным шагом в развитии более
эффективной и надежной сетевой технологии, которая будет использоваться в современных
системах связи.


