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sadiagnostiko saSualebebis agebisa da gamoyenebis efeqturi

midgomebi SDH cifruli arxebiT organizebuli telesakomunikacio

qseluri garemoebisaTvis

beqa gabexaZe, levan injia, marina qurdaZe

saqarTvelos teqnikuri universiteti

reziume

ganxilulia gamoyofil SDH cifrul arxebze agebuli monacemTa gadamcemi qseluri

struqturebis funqcionirebis Taviseburebebi. aseve qseluri garemoebebisaTvis SemuSavebulia

saimedoobis sadiagnostiko saSualebebis efeqturi midgomebi. sakomutacio kvanZebis Semaval

interfeisebze miwodebuli da gamosasvlel portebze ganawilebuli paketebis raodenobebis

koreqtuli urTierT Tanafardobis Semowmebis mizniT ganxilulia testuri procedurebis

warmarTvis efeqturi meqanizmi. SemoTavazebulia satranzito – sakomutacio kvanZebis

marSrutizatorebSi paketebis sakontrolo Tanamimdevrobebis jamuri maCveneblebis gamoTvlis

axali, daCqarebuli meTodi, romlis gamoyenebac metad efeqturia SDH gamoyofili arxebiT

organizebuli monacemTa gadamcemi kompiuteruli qselis saimedoobis sadiagnostiko –

sakontrolo saSualebebSi.

sakvanZo sityvebi: telesakomunikacio kompiuteruli qseli. cifruli arxebi.

sadiagnostiko saSualebebi.

1. Sesavali

gamoyofil SDH cifrul arxebze agebuli monacemTa gadacemis telesakomunikacio

kompiuteruli sistemebis saimedo muSaobis uzrunvelsayofad ZalZe didi mniSvneloba eniWeba

aseTi saxis qselebSi gamoyenebuli sadiagnostiko saSualebebis funqcionaluri SesaZleblobe-bis

gafarToebasa da maT efeqtur gamoyenebas [1,2]. bolo periodSi sagrZnoblad ganviTarda globalur

manZilebze kompiuteruli garemoebebis Seqmnis ISDH teqnologiebi, romlebic xSirad dafuZnebuli

arian satelefono kompaniebis mier gamoyofili sakomunikacio cifruli xazebis gamoyenebaze. aseT

SemTxvevebSi maRali saimedoobis mqone satelekomunikacio kompiuteruli qseluri sistemebis

uzrunvelsayofad metad aqtualuri xdeba maTi sadiagnostiko – sakontrolo mowyobilobebis

funqcionaluri dayofa Ria sistemebis OSI etalonuri modelis doneebis mixedviT (rogorc

cnobilia, standartizaciis ISO saerTaSoriso komitetis mier SemuSavebulia 7 aseTi done).

miuxedavad imisa, dReisaTvis ukve arsebobs qselis saimedoobis sadiagnostiko saSualebebis

mravalnairi saxeoba, maT umravlesobas jer kidev gaaCnia garkveuli naklovanebebi rogorc

mowyobilobebSi sadiagnostiko funqciebis integraciis, aseve sakontrolo procedurebis

avtomatizaciisa da momxmareblebis mier maTi warmarTvis moxerxebulobis TvalsazrisiTac. pirvel

rigSi es exeba gamoyofili SDH arxebis meSveobiT, daSorebul SeerTebebze damyarebul monacemTa

gadacemis telesakomunikacio globaluri kompiuteruli garemoebebis sadiagnostiko –

sakontrolo saSualebebs, romlebic moiTxoven maTi gadawyvetebis Semdgom srulyofas rogorc

organizaciulad, aseve teqnikurad. paketebis daSorebul anu grZel teritoriul manZilebze

sakabelo xazebis gavlisas sakontrolo operaciebi unda awarmoon ara erTma, aramed ramodenime

provaidulma samsaxurma, romelTa mflobelobaSi myof arxebzec swarmoebs paketebis eleqtronuli

transportireba hostis erTi kompiuteridan (monacfemTa gadamcemi erTi muSa sadguridan) meore

(mimReb) kompiuteramde. aseTi saxis sakomunikacio saSualebebiT organizebuli qselis

funqcionirebis maRali saimedoobis uzrunvelsayofad, saWiroa SemuSavebuli da gatarebuli iyos

rogorc erTiani, SeTanxmebuli politika, aseve saimedoobis sadiagnostiko teqnikuri saSualebebic

(magaliTad, Sesabamisi analizatorebi, romlebic interaqtiuli gamokiTxviT aRricxaven da

avtomaturad aanalizeben saimedoobis statistikur monacemebs). aqedan gamomdinare warmodgenil

naSromSi SemoTavazebulia sadiagnostiko kontrolis ganawilebulad Catarebis meTodebi. erT-erTi

maTgani iTvaliswinebs qselis satranzito kvanZebis marSrutizatorebSi paketebis damuSavebis

dros maT Semaval da gamaval interfeisebSi miwodebuli da marSrutebis (gadasacemi paketebis

damisamarTebis mixedviT) mimarTulebiT ganawilebuli am paketebis (an Semcveli maTi nawilebis –

deitagramebis saxiT) Tanamimdevrobebis sakontrolo jamebis operatiul gamoTvlas da urTierT

Sedarebas. aseTi saxis kontroli da Sesabamisad sadiagnostiko saSualebebic amJamad arsebul

qselur literaturaSi ar SeimCneva. am kuTxiT sadiagnostiko – testuri Semowmebis efeqturi

meTodis SemuSavebas didi mniSvneloba eniWeba didi raodenobis paketebis mravali kvanZis gavliT

eleqtronuli transportirebisas koreqtuli reJimebis warmarTvas wyaro – kompiuteridan mimReb
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kompiuteramde, vinaidan kontrolis aseTi mudmivi Tanxleba (Tanac mimdinare situaciuri

mdgomareobebis avtomatizebuli interaqtiuli gamokiTxviT TiToeul sakomutacio kvanZSi) xels

Seuwyobs damaxinjebebis an paketebis dakargvis SemTxvevebis srulad gamovlenas.

2. ZiriTadi nawili

bolo periodSi Zalze gaxSirda erTmaneTisagan didi teritoriuli manZilebiT

daSorebuli korporaciuli ofisebis erToblivi Seqmna da saqmianoba. cxadia, aseT dros maT

(partnior TanamSromlebs Soris, romelTa raodenobac sakmaod didia da TandaTan kidev ufro

izrdeba) esaWiroebaT regularuli satelekomunikacio urTierTkavSirebi, Seqmnili erTmaneTisagan

globaluri manZilebiT daSorebuli qseluri garemoebebis saxiT. daSorebuli SeerTebebis Seqmna

satelefono xazebisa da modemebis daxmarebiT xSir SemTxvevaSi Zalze misaRebia. igi xels uwyobs

zemoTxsenebul korporaciul gaerTianebebSi dasaqmebul potencialur momxmarebelTa raodenobis

mniSvnelovan zrdas. im SemTxvevebSi ki roca saWiroa qselis saxiT (korporaciuli kompiuteruli

qselis saxiT) umtyuno da maRalsiCqariani globaluri kavSirebi didi geografiuli manZilebiT

daSorebul momxmarebelTa Soris, optimalur gadawyvetad SeiZleba CaiTvalos satelefono

kompaniebisagan (kavSirgabmulobis sakomunikacio xazebis mflobeli provaiderebisagan) gamoyofili

SeerTebebis Seqmna. cnobilia, rom kompiuterul qselebSi SeerTebebi “wrtili – wertilTan” sxva

saSualebebTan SedarebiT Zalze saimedoa gamoyofili xazebis gamoyenebiT. aseTi qselis

protokolebi efeqturia da sakmaod didi xania gamoiyeneba kidec korporaciuli

momxmareblebisaTvis monacemTa maRalxarisxiani gacvlisaTvis daSorebul ofisebs Soris

(praqtikaSi xSirad mTavar ofissa da misgan didi manZilebiT daSorebul lokalur adgilebze

ganTavsebul ofisebs Soris). praqtikam aCvena, rom aseT dros ufro xelsayrelia satelefono

kompaniebidan erTi (an ramodenime) xazis yidva, vidre yovelTvis ixadon tarifebis gadasaxadi

regularuli saqalaqTaSoriso zarebisaTvis. mas Semdeg rac daiwyes satelefono xazebis gamoyeneba

zemoTxsenebuli modemebis daxmarebiT monacemTa vizualuri gacvlisaTvis (gansakuTrebiT bolo

dros kombinirebuli multimediuri saSualebebisaTvis _ teqsti, gamosaxuleba, xma), Zalze

logikurad gamoiyureba maTi gamoyofa daSorebul momxmareblebTan dasakavSireblad.

gamoyofili xazebi sakmaod stabilur fasad uzrunvelyofen mdgrad kavSirs, gamoiyeneben

ra amisaTvis an realur fizikur kabels (bolo dros mravalarxian optikur – boWkovan xazebs),

romelic gaWimulia erTi sadgulidan meoremde an am sadguris kompiuterebs Soris arsebuli

komutatoriT, romelic pasuxismgebelia maT dasakavSireblad. nebismier konkretul SemTxvevaSi

gamoyofili xazebis ZiriTadi principi ucvlelia: kompiuterebs Soris kavSiri xorcieldeba erTi

mudmivi arxiT, romlis gamoyenebis drosac kavSiris mocemuli seansis dros, masSi SeRweva ar

gaaCniaT sxva momxmareblebs [2]. saWiroa xazi gaesvas erT mniSvnelovan garemoebasac. “wertili –

wertili” teqnologiis gamoyenebis wyalobiT aRar arsebobs zarebis aucilebloba klientidan

serverzec. kavSiri arsebobs mudmivad da misiT SeiZleba isargeblon drois nebismier momentSi.

aseT SemTxvevaSi qseluri sistemis mtyunebamdgradoba bevradaa damokidebuli im xazis xarisxze,

romelic gamoyenebulia gamoyofili arxisaTvis (arxebisaTvis).

adrindeli midgomebisagan gansxvavebiT, romlebic dafuZnebuli iyo analoguri modemebis

gamoyenebaze, Tanamedrove cifruli xazebi (warmodgenil statiaSi magaliTisaTvis aRebulia T1)
dafuZnebulia ori samsaxuris kombinaciaze, kerZod, arxebis samsaxurze, romlebsac gaaCniaT CSU
(CSU – Channel Service Unit) da monacemTa samsaxurze DSU mowyobilobebis gamoyenebiT (DSU – Data
Service Unit). bolo periodSi ganviTarebuli teqnologiebiT xSirad es mowyobilobebi

gaerTianebulia erT mowyobilobaSi (CSU/DSU), romelic Tavis Tavze iRebs marSrutizatoris

funqciasac. SevCerdeT kidev erT sayuradRebo momentze. CSU da DSU samsaxurebis daxmarebiT

qselebis organizebas gaaCnia is upiratesobebic, rom xazebSi CarTuli aparaturuli

uzrunvelyofa sakmaod saimedodaa daculi gare xelisSemSleli SemTxveviTi eleqtruli

impulsebis (parazitebis) zemoqmedebebisagan.

rac Seexeba samomxmareblo seansebis saimedoobas, CSU arxebi winaswar atyobineben

abonentebs kavSiris dasamyareblad. satelefono kompania Tavis Tavze iRebs kavSirgabmulobis

sakomunikacio xazebis muSaunarianobebis Semowmebas, maTi fizikuri maxasiaTeblebis mdgomareobas

sadiagnostiko testebis CatarebiT (ukan dabrunebuli, e.w. arekvlili signalebis daxmarebiT). CSU
mowyobilobebs (sadiagnostiko analizatorebs) SeuZliaT Seagrovon statistikuri monacemebi da

gadascen mTavari ofisisa da filialebis _ daSorebuli ofisebis lokaluri qselebis

administratorebis saimedoobis samsaxurebs. DSU mowyobilobebs CSU mowyobilobebTan

erTobliobaSi SeuZliaT gardaqmnan monacemTa formatebi (da Sesabamisad kadris struqturebi),

romlebic misaRebia mimRebi kompiuterebis Semavali portebisaTvis rodesac Semaval interfeisSi
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signalebi mimdevrobiT Sedis T1 – T4 xazebidan (an piriqit, awarmoon signalebis gadacemebi

ukumimarTulebiT Sesabamisi formatebis cvlilebiT), awarmoon momxmarebelTa portebis

sinqronizaciis funqciebi, specialuri analizatorebis aparaturul – programuli saSualebebis

gamoyenebiT aRmoaCinon da gaasworon warmoqmnili Secdomebi, Tavidan aicilon paketebis

dazianebisa da dakargvis SemTxvevebi, moaxdinon ormxrivi kavSirebis damyarebis dadastureba da a.S.

amJamad, rogorc cnobilia, sakomunikacio xazebis Zveli (analoguri) teqnologiebi

TiTqmis yvelgan ukve Secvlilia cifruli teqnologiebiT (cnobilia agreTve, rom analogur

xazebs gaaCniaT metad dabali siCqare _ 56 kbiti/wm). gadacemis siCqareebis gazrdisaken mudmivma

swrafvam warmoqmna cifruli T1 – T4 xazebis siCqareebis gazrdis saWiroeba. aRniSnul xazebs

gaaCniaT sxvadasxva raodenobis arxebi, romlebic muSaoben multipleqsirebis TDM teqnologiebiT

(TDM – Time Division Multiplexing – droiTi dayofiT) an sxva, magaliTad FDM teqnologiebiT

(FDM – Frequency Division Multiplexing – sixSiruli dayofiT) teqnologiiT. imisaTvis, rom TDM
meTodis dros yvela 24 arxi (magaliTad T1-saTvis) gaerTiandes erT xazSi, iyeneben drois

intervalebs (porciebs) 5,2 miliwm-is xangZliobiT da jamuri gamtarunarianoba izrdeba 64

kbiti/wm x 24=1,536 mbiti/wm-iT. es teqnologia saSualebas iZleva TiToeuli arxi gamoeyos

individualur momxmareblebs TavianTi monacemebis gadasacemad.

gamoyofil xazebze qselur SDH teqnologiebs zemoTnaxseneb dadebiT mxareebTan erTad Tan

axlavs Tavisi naklovanebebic. maT Sorisaa satranzito monakveTebis (segmentebis) sadiagnostiko

procesebis integrirebuli warmoebis siZneleebi. myardeba ra daSorebuli SeerTebebi gamoyofili

cifruli xazebiT, romlesac emsaxurebian CSU/DSU sadiagnostiko funqciebi, unda Sesruldes

sxvadasxva provaiderebis mier, romelTa daqvemdebarebaSic aris hostis sadgurebs Soris yvela

satranzito xazi paketebis gamgzavns – mimRebi kompiuterebis mTel marSrutze. maT kontrols Tan

axlavs rogorc teqnikuri, aseve organizaciuli saxis siZneleebi. maRalsiCqarian cifrul arxebSi

xazebis teqnikuri mimdinare mdgomareobebi, aseve trafikis testireba unda swarmoebdes

periodulad (ufro zustad sasurvelia misi Sesruleba xdebodes regularul droiT

intervalebSi) da diagnostikis Sedegebi an misi statistika ecnobos qselis administratorebs

hostis orive mxares, magaliTad, mTavari ofisis qselis administratorsa da daSorebul

lokalur adgilebze ganTavsebuli ofisebis qveqselebis administratorebs.

signalebis (da Sesabamisad paketebis, an misi deitagramebis) gadacema – miRebis

sinqronizaciis darRveva an maTi dakargva SeiZleba moxdes sxvadasxva mizeziT. sxvadasxva

mniSvnelovan sakontrolo RonisZiebebs Soris aRniSnul statiaSi SemoTavazebulia sadiagnostiko

teqstis Catarebis erT-erTi algoriTmi, romelic axdens satranzito segmentebSi paketebis

raodenobriv Semowmebas sakomutacio kvanZebis marSrutizatorebis Semaval da gamaval

interfeisebze maTi sakontrolo jamebis swrafi gamoTvliT da erTmaneTTan SedarebiT.

SemuSavebuli algoriTmis arsi mdgomareobs imaSi, rom sakomutacio kvanZis mowyobilobis

Sesasvlel portebze miwodebuli paketebis raodenobrivi (jamuri) maCvenebeli sadiagnostiko

Semowmebisas aucilebliv unda daemTxves marSrutizatoris gamosasvlel portebze gadawilebuli

paketebis raodenobas (e.i. sakontrolo jamur mniSvnelobas), winaaRmdeg SemTxvevaSi procesebis

mimdinareoba arakoreqtulad SeiZleba CaiTvalos, rac saWiroebs uwesivrobebis gamosworebas.

aseTi saxis sadiagnostiko saSualebebis SeiZleba aigos sxvadasxva meTodebisa da sarealizacio

gamomTvleli modulebis saxiT [3].

3. daskvna

telesakomunikacio qselur sistemebSi globaluri kavSirebis gansaxorcieleblad xSirad

gamoiyeneba gamoyofili xazebis SDH teqnologiebi, romlebzedac saimedoobis testuri

procedurebis realizacia gaZnelebulia teqnikuri da organizaciuli xasiaTis problemebiT. erT-

erTi aseTi problemis daZlevis mizniT warmodgenil naSromSi SemoTavazebulia sadiagnostiko

procedurebis ganawilebuli Sesruleba paketebis satranzito segmentebis gvlisas hostis gadamcem

da mimReb muSa sadgurebs Soris marSrutis mTel gzaze. am mizniT SemoTavazebulia SDH cifruli

xazebis sadiagnostiko kontrolis Catarebis efeqturi midgoma, romlis drosac sadiagnostiko

analizatorebi daCqarebuli meTodiT iTvlian satranzito kvanZebis marSrutizatorebSi

ganawilebisas paketebis sakontrolo Tanamimdevro-bebis jamur maCveneblebs. isini interaqtiulad,

mTavari Main – analizatoris mier periodulad (Tanac avtomatizebulad) gamoikiTxeba yvela

sakomutacio mdgomareoba da sakontrolo maCveneblebis SejerebiT vlindeba qselSi arakoreqtuli

gadacemebis reJimebis SesaZlo warmoqmnis faqtebi. SemoTavazebuli midgomebis Tanaxmad



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS - No 1(10), 2011

293

sadiagnostiko – sakontrolo saSualebebi droulad aRricxaven Secdomebs paketebis koreqtul

gadacemebSi, rac maqsimalurad gamoricxavs paketebis araswori formatirebis, dagvianebuli an

araswori ganawilebebis, an kidev, rac ufro yvelaze uaresia (qselis hostis kompiuterebs Soris

mTel marSrutze paketebis eleqtronuli transportirebisas), maTi dakargvis SemTxvevebs, romlis

drosac aucilebeli xdeba paketebis ganmeorebiTi gadacemebis warmoeba.
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Summary

In the represented article the features of functioning of network structures of the data transmission
constructed on allocated digital SDH channels are considered. Effective approaches are developed for such
network environments to reliability diagnostic aids. In order to check the correct relation between quantities of
giving on entrance interfaces and the packages distributed on target ports, the effective mechanism of carrying
out of test procedures is considered. The new method of calculation indicators total control offered sequence in
transit routers - the switching knots which application is rather effective in control - the diagnostic means of
reliability organized allocated SDH by channels of computer networks of data transmission.

ЭФФЕКТИВНЫЕ ПОДХОДЫ К ПОСТРОЕНИЮ И ПРИМЕНЕНИЮ СРЕДСТВ
ДИАГНОСТИКИ ДЛЯ ОРГАНИЗОВАННЫХ SDH - ЦИФРОВЫМИ КАНАЛАМИ

ТЕЛЕКОМУНИКАЦИОННЫХ СЕТЕВЫХ СРЕД

Габехадзе Б., Инджиа Л., Курдадзе М.
Грузинский Технический Университет

Резюме

Рассматриваются особенности функционирования сетевых структур передачи данных,
построенных на выделенных цифровых SDH каналах. Для таких сетевых сред разработаны
эффективные подходы к средствам диагностики надёжности. С целью проверки корректных
отношений между количествами подачи на входных интерфейсах и распределенных на выходных
портах пакетов, рассматривается эффективный механизм проведения тестовых процедур.
Предложен новый метод вычисления показателя суммарной контролъной последовательности в
маршрутизаторах транзитно - коммутационных узлов, применение которого весьма эффективно в
контрольно - диагностических средствах надёжности для организованных выделенными SDH
каналами компьютерных сетей передачи данных.


