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monacemTa qselSi saimedobis sadiagnostiko saSualebebis 

efeqturoba da gamoyenebis perspeqtivebi 

 

reziume 
sadisertacio naSromSi ganxilulia daSorebuli 

sakomunikacio kavSirebis mqone globalur kompiuterul qselur 
sistemebSi monacemTa gadacemis saimedoobis uzrunvelyofisaTvis 
saWiro sadiagnostiko saSualebebis organizaciuli da teqnikuri 
sakiTxebi. naCvenebia aseTi sadiagnostiko saSualebebis 
efeqturoba da gamoyenebis saxeebi. naSromis dasawyisSi ganxilulia 
globalur teritoriul manZilebze monacemTa gadamcemi 
telesakomunikacio kompiuteruli qseluri sistemebis agebisa da 
funqcionirebis Taviseburebebi gamoyofil arxebze. Ddidi yuradReba 
aqvs daTmobili aseT arxebze kompiuteruli qselebis Seqmnis SDH  
(Sinchronous  Signal Hierarchy – sinqronuli cifruli ierarqia) 
teqnologiebze.  Catarebulia am teqnologiebis dadebiTi da 
uaryofiTi mxareebis analizi. aRniSnulia maRal efeqturi 
kompiuteruli kavSirebis realizaciis teqnikuri da organizaciuli 
xasiaTis siZneleebi did teritoriul manZilebze.  

naSromSi aRniSnulia, rom Tanamedrove integrirebuli 
kompiuteruli qselebis (gansakuTrebiT globaluri kavSirebis mqone) 
Seqmnis gzaze miuxedavad bolo periodSi miRweuli warmatebebisa 
informaciis cifruli meTodebiT gadacemaSi, amJamad jer kidev 
arsebobs garkveuli saxis problemebi. maTi arseboba ZiriTadad 
ganpirobebulia imiT, rom telesakomunikacio kompiuterul qseluri 
sistemebSi dRes – dReobiT kvlav gamoiyeneba ori gansxvavebuli 
infrastruqtura _ satelefono da kompiuteruli qselebi. Tumca 
xSirad da sakmaod warmatebiTac cifruli pirveladi qselebisaTvis 

gamoiyeneba saerTo platformac, cnobili SDH/SONET (Synchronous  

Digital  Hierarchy / Synchronous  Optical Networks – sinqronuli cifruli 
ierarqia/sinqronuli optikuri qselebi) teqnologiebis 
saxelwodebiT. am teqnologiebiT agebuli ori tipis qselis 
srulfasovani saxiT integraciis mTavar dabrkolebas 
warmoadgens maTi komutaciis sxvadasxva principebis arsebiTi 
gansxvavebebi. aqedan gamomdinare, komutaciis ori sxvadasxva 
teqnika (paketebis komutacia da arxebis komutacia) asaxavs 
Sesabamisad ori saxis trafikis erTmaneTTan SeTavsebadobis 
gansakuTrebulobas, romelic problematurad arsebobs TiToeul 
kompiuterul qselSi. rogorc cnobilia, kompiuterul qselSi 
Warbobs failebis gamoyenebaze dafuZnebuli sxvadasxva 
servisebi, aseve eleqtronuli fosta da a.S., xolo satelefono 
qselebSi dRes – dReobiT ZiriTadad gadaicema mxolod xmis 
trafiki. maTi optimaluri saxiT SeTavseba sakmaod Znelia, Tumca 
arsebobs ganuwyveteli mcdelobebi qselebSi am ori saxis 
meTodebis integraciisa.  

garkveuli siZneleebis gadalaxva aris saWiro aseTi 
integrirebuli kompiuteruli qselebis (gaWimuli gansakuTrebiT  
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globalur teritoriul manZilebze) saimedo muSaobis 
uzrunvelyofaSic. es ukanaskneli ki Tavis mxriv saWiroebs 
efeqturi sadiagnostiko saSualebebis Seqmnas da maT farTod 
gamoyenebas.  

amgvarad, integrirebuli qselebis srulfasovani Seqmnisa da 
funqcionirebis ZiriTadi damabrkolebeli faqtoria, rogorc 
zemoT aRvniSneT, xmisa da gamosaxulebis paketebis erTdrouli 
gadacemebis saWiroeba mimdinare realur droSi. am kuTxiT 
problemebis gadasaWrelad naSromSi aRniSnulia garkveuli 
tendenciebi paketebis komutaciis teqnikis safuZvelze 
universaluri qselis Sesaqmnelad. kerZod, daxasiaTebulia 
telesakomunikacio meurneobaSi integrirebuli qseluri 
teqnologiebis Seqmnis sami mcdeloba: ISDN – Integrated Services Digital 

Network (1980 wlis Sua periodSi); ATM – Asynchronous  Transfer  Mode 
satransporto teqnologiebis bazaze farTozolovani ISDN 
qselebis Seqmna – Broadband B – ISDN (1990 wlis dasawyisSi) da 
mesame mcdeloba, romelic mdgomareoba ISDN da  ATM 
teqnologiebis farTod gamoyenebaSi Internet, IP – qselebisaTvis. es 
ukanaskneli farTod viTardeba ara marto cifruli monacemebis, 
aramed xmis paketebis warmatebiT gadasacemadac. am bolo 
mcdelobisaTvis damaxasiaTebelia is, rom metad warmatebulad 
gamoiyeneba ATM qselebis monakveTebi agregirebuli Internet – 
magistralebze, xolo ISDN qselebis monakveTebi ki _ 
umeteswilad periferiebSi.  

warmodgenil naSromSi didi yuradReba daTmobili aqvs 
cifruli gamoyofili xazebis (ZiriTadad Tarxebis) or 
urTierTdakavSirebul samsaxurebis gamoyenebas: CSU – Channel  

Service  Unit da DSU – Data  Service  Unit.  
bolo teqnologiebiT organizebul kompiuterul qselebSi 

(gamoyofil xazebze) xSirad am samsaxurebis mowyobilobebi 
gaerTianebulia da warmodgenilia erTi mowyobilobis saxiT 
(CSU/DSU), romelsac SeTavsebuli aqvs marSrutizatoris 
funqciebic. aseTi saxiT kompiuteruli qselebis organizebas 
gaaCnia is upiratesobebi, rom kavSiris xazebSi CarTuli 
aparaturuli uzrunvelyofa sakmaod saimedodaa daculi 
garexelis-SemSlelebisagan (magaliTad, xelisSemSleli 
SemTxveviTi eleqtruli impulsebis zemoqmedebebisagan). maT 
saimedo muSaobas kurireben kavSirgabmulobis sakomunikacio 
xazebis provaideruli samsaxurebi. satelefono kompaniebis 
umravlesoba Tavis Tavze iRebs xazebis muSaunarianobis 
Semowmebasa da maTi saimedoobis saWiro doneze uzrunvelyofas.  

naSromSi ganxilulia Tanamedrove sadiagnostiko meTodebi da 
saSualebebi kavSiris arxebis maxasiaTeblebis mimdinare 
mdgomareobis gamosakvlevad (specialuri sadiagnostiko testebis 
gamoyenebiT). CSU mowyobilobebs SeuZliaT Seagrovon 
statistikuri monacemebi da periodulad acnobon qselis 
administratoris saimedoobis samsaxurs. DSU mowyobilobebs CSU 
mowyobilobebTan erTobliobaSi SeuZliaT gardaqmnan monacemTa 



vi 

 

formatebi, misaRebi kompiuterebis Semavali portebisaTvis, 
rodesac Semaval interfeisSi signalebi Sedis T1 – T4  xazebidan, 
an piriqiT, awarmoon signalebis ukumimarTulebiT gadasacemad 
Sesabamisi formatebis cvlileba. amas garda paketebis 
gadacemebis dros awarmoon momxmarebelTa muSa sadgurebis 
portebis sinqronizacia, specialuri sadiagnostiko 
analizatorebis daxmarebiT aRmoaCinon da gaasworon 
warmoqmnili Secdomebi, moaxdinon momxmarebelTa seansuri 
kavSirebis urTierT dadastureba da a.S.  

funqcionaluri daniSnulebis TvalsazrisiT gamoyofili 
xazebi kompiuterul qselur sistemebSi awarmoeben gamoyofil 
SeerTebebs qselis im kvanZebs Soris, romlebic iZlevian 
minimaluri ZalisxmeviT monacemTa gadacemis martiv 
SesaZleblobebs. amasTan monacemTa gadamcemi globaluri 
sistemebisaTvis gamoyofili xazebi amyareben daSorebul 
SeerTebebs mxolod telesakomunikacio kompaniis sakomutacio 
centrebiT. kavSiris xazebis saerTo sigrZe (gaWimuloba) 
yovelTvis aRmoCndeba im geografiul manZilze ufro meti, 
romlebsac SeerTebisas Tvlian arxis or bolo wertils Soris, 
vinaidan arxma unda gaiaros mTeli gadamcemi infrastruqtura. 
ra Tqma unda, erTi SexedviT SeerTebis es meTodika gamoiyureba 
naklebad efeqturad, vidre monacemTa gadacemebi uSualod, 
pirdapiri SeerTebebiT ori bolo kvanZebis wyvilebs Soris. 
miuxedavad amisa aseTi araefeqturoba konpensirdeba 
sadiagnostiko momsaxurebis universaluri saSualebebiT. cxadia, 
gadamcemi garemos orwertilovani monakveTebi da miT umetes 
maTi sadiagnostiko saSualebebic aRmoCndeba sruliad 
usargeblo, rogorc ki saWiro aRar gaxdeba aseTi SeerTebebisas 
or bolo kvanZs Soris urTierTqmedeba (seansi).  

naSromSi aRniSnulia, rom sakomutacio centrebi asruleben 
ganawilebis MDF (Main  Distribution Frame) da Sualeduri IDF 

(Intermediate Distribution Frame) jgufebis funqciebs Senobebis 
sakabelo gayvanilobebis sistemaSi. ganawilebis es jgufebi 
awarmoeben im saltis agregirebas (sxvadasxva daniSnulebiT 
gamoyenebas), romelic gaWimulia mTel am Semobebis SigniT. aseTi 
salte ki Tavis mxriv TiToeul kvanZs aZlevs saSualebas am 
Senobebis sazRvrebSi gamoyenebuli iqnes erTnairi aRWurviloba 
rogorc cifruli monacemebis, ise xmis signalebis gadasacemad 
erTi da igive gayvanilobiT. igive exeba sadiagnostiko 
saSualebebsac.  

aRniSnulia, rom telesakomunikacio kompaniis uaxloes 
sakomutacio centrTan qselis bolo kvanZebis SeerTebas 
(Tavmoyras) mivyavarT am centris mravaljeradi gamoyenebis 
formirebasTan. miuxedavad imisa icvleba Tu ara moTxovnebi 
SeerTebaze an drois mixedviT gaerTianebuli trafikis 
ganawilebaze, SeerTeba (magaliTad, centralur ofissa da misgan 
daSorebuli filialis kvanZs Soris) rCeba rogorc aucilebeli 
piroba.  
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naSromSi xazgasmulia, rom daSorebuli kvanZebis SDH 
teqnologiebiT dakavSirebis kidev erT dadebiT mxares 
warmoadgens manZilze diagnostirebis SesaZlebloba. 
sakomutacio kvanZebis arsebobiT gamoyofili xazebis garemoSi 
SesaZlebelia Catardes sxvadasxva saxis sadiagnostiko 
testireba uSualod am centrebidan naSromSi SemuSavebuli MAIN 

- Analyzer – isa da LOCAN - Analyzer – ebis daxmarebiT. aseTi 
daSorebuli diagnostirebis SesaZlebloba ki qselis dacvisas 
Seferxebebisagan mniSvnelovnad dazogavs rogorc fulad 
danaxarjebs, aseve diagnostirebisaTvis saWiro drois 
danaxarjebsac.  

warmodgenil naSromSi ZiriTadi yuradReba mipyrobilia 
qselebis daSorebuli abonentebis SeerTebebis koreqtulobis 
diagnostikis problemebze (e.i. monacemebis daSorebuli 
gadacemebis sisworis diagnostirebis mizniT), roca es 
SeerTebebi xorcieldeba SDH teqnologiebis gamoyenebis 
safuZvelze. aRniSnulia sadiagnostiko procedurebis 
organizaciuli da teqnikuri siZneleebi globalur manZilebze 
paketebis gadacemis dros.  

naSromSi sakmaod dawvrilebiT mocemulia zemoTnaxsenebi SDH 
teqnologiebis gamoyenebisas sadiagnostiko saSualebebis 
klasifikacia. es klasifikacia ganxorcielebulia kompiuteruli 
qseluri globaluri sistemebis OSI etalonuri modelis 
TiToeul doneze maTi gamoyenebis mixedviT. ganxilulia 
sadiagnostiko – sakontrolo saSualebebis funqciur jgufebad 
dayofa korporaciuli qselis mTavari administratoris 
Sesabamis samsaxurebTan mimarTebaSi. globalur garemoSi 
sadiagnostiko saSualebebis ganawilebuli midgomebis 
realizaciis mizniT abonentebis kompiuterebis daSorebuli 
SeerTebebis dros, naSromSi SemoTavazebulia qselSi maTi 
ganTavsebis infrastruqtura.  

calke Tavis saxiT naSromSi damuSavebulia monacemTa 
daSorebuli gadacemis kontrolisaTvis axali, arsebulTan 
SedarebiT ufro efeqturi, sadiagnostiko saSualebebi. 
ganxilulia LOCAL – Analyzer   analizatoris qselSi gamoyeneba. 
damuSavebulia misi operaciuli mowyobilobis struqtura da 
muSaobis algoriTmi.  

naSromSi ganxilulia sadiagnostiko paketebis momzadebis 
sakiTxebi. SemuSavebulia aseve qselis sadiagnostiko 
infrastruqturaSi maTi operatiuli gagzavna – miRebis 
sakiTxebi. gamokvleulia testuri “kiTxva – pasuxebis” Semcveli 
informaciebis interaqtiuli gamokiTxvis SesaZlebloba MAIN – 

Analyzer analizatoris gamoyenebiT.    
naSromis bolo, daskvniT TavSi Catarebulia LOCAL – Analyzer 

sadiagnostiko analizatorisaTvis warmodgenil naSromSi 
SemuSavebuli axali sadiagnostiko testis muSaunarianobis 
eqsperimentuli Semowmeba. am mizniT formulirebulia 
eqsperimentis Catarebis mizani da amocanebi. eqsperimenti 
realizebulia sadiagnostiko testisaTvis nebismier winaswar 
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pirobiTad aRebul sawyis monacemebze. Catarebulia eqsperimentiT 
miRebuli Sedegebis analizi. aRniSnulia axali sadiagnostiko 
saSualebebis muSaobis efeqturoba. naCvenebia MAIN – Analyzer da 
LOCAL – Analyzer sadiagnostiko analizatorebis farTo 
gamoyenebis perspeqtivebi.  

naSromis daskvnaSi calke punqtebis saxiT CamoTvlilia 
kvlevis Sedegad miRebuli ZiriTadi Sedegebi.   

 
The efficiency and percpective of usage of reliability diagnostic means in data 

netwoeks 

Summary 

 

In dissertational work organizational and technical questions of the diagnostic 

means necessary for maintenance of reliable data transmission in global computer 

network systems with remote communication communications are considered. 

Efficiency and kinds of application of such diagnostic means are shown. In the work 

beginning features of construction and functioning on global territorial distances of 

telecommunication computer network systems of data transmission on the allocated 

channels are considered. The great attention is given technology (Synchronous Digital 

Hierarchy – Synchronous digital hierarchy) creations on such channels of computer 

networks. The analysis positive and negative sides of these technologies is carried out. 

Difficulties of technical and organizational character of realization of highly effective 

computer communications on the big territorial distances aren'ted. 

In work it is noticed that on a way of creation of the modern integrated computer 

networks (especially with global communications), despite the successes reached in 

last period in information transfer with digital methods, now for the present exist a 

certain kind of a problem. Their existence is especially caused by that 

telecommunication computer network systems for today two various kinds of an 

infrastructure – telephone systems and computer networks are for the present applied. 

However the general platform is often and successfully enough applied to the digital 

primary networks, known under name SDH/SONET (Synchronous Digital 

Hierarchy/Synchronous Optical Network - Synchronous digital hierarchy / a 

synchronous optical network) also. 

The basic obstacle in a way of high-grade integration of two types of networks 

such technologies are essential differences in them of various principles of their 

communications. Proceeding from it two various technics of switching 

(communications of packages and communications of channels) reflect features of a 

mutual combination of two kinds of the traffic accordingly which it is problematic 

exist in each computer network. As it is known, in a computer network the various 

services based on application of files, also e-mail etc. prevail, and in a telephone 

system for today basically the vocal traffic is transferred only. Their optimum 

combination difficult enough though there are continuous attempts of successful 

integration within this network of these two kinds of signaling, i.e. images and a voice 

(especially by their simultaneous transfer to real time). 

Overcoming of certain difficulties and maintenance of reliability of work of such 

integrated computer networks is necessary. And this last from its part demands 

creation of effective remedies of diagnostics and their wide application. 

And so, the basic interfering factor of high-grade creation and functioning of the 

integrated computer networks as have’nted above, necessity for carrying out of 
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 simultaneous transfers to current time of vocal packages and packages of images 

is. For the decision of problems from this point of view, in work certain tendencies for 

creation of a universal network on a basis of technics of package switching aren'ted. In 

work three attempts of creation of the integrated network technologies in a computer 

telecommunication economy aren'ted: ISDN – Integrated Serviced Digital Network 

(in the middle of the period of 1980); ATM – Asynchronous Transfer Mode on the 

basis of transport technology of creation broadband ISDN networks – Broadband B-

ISDN (in the beginning of 1990) and the third attempt which consists in wide 

application ISDN and АТМ technologies for Internet, IP-networks. Such approach 

widely develops for transfer not only packages of figures, but also for successful 

transfer of vocal packages. For this last attempt that intervals АТМ of networks on 

aggregated Internet – highways are most advantageously applied is characteristic, and 

intervals ISDN of networks – mainly in peripheries. 

In the presented work the great attention is given to application of two mutually 

connected services of the digital allocated lines (basically T-channels): CSU (Channel 

Service Unit) and DSU (Data Service Unit). In the computer networks organized by 

last technologies (on the allocated lines), it is frequent devices of these of service are 

united and presented in the form of one device. (CSU/DSU) at which routing 

functions are combined also. The organization of computer networks in such kind has 

those advantages that the hardware maintenance included in communication lines is 

reliably enough protected from external hindrances (for example, from influence of 

hindrances of casual electric impulses). Their reliable work supervise provaider 

services of lines of communication of communication. The majority of the telephone 

companies incur check of working capacity of lines and provides their reliability at the 

necessary level. 

In work modern diagnostic methods and means for research of current position of 

characteristics of communication channels (with application of special trouble-

shooting tests) are considered. Devices CSU can collect the statistical data and 

periodically inform a reliability organization of the network manager. DSU devices 

together with CSU devices can transform formats of the data, are applied to entrance 

ports of computers when in the entrance interface signals arrive from lines Т1-Т4, or 

on the contrary, to make change of corresponding formats for signaling. Besides 

during transfer of packages to make synchronization of ports of workstations of users, 

by means of special diagnostic analyzers. To find out and celebrate error occurrence, 

to carry out mutual acknowledgement of session communications of users etc. 

From the point of view of a functional purpose, the allocated lines computer 

network systems carry out communications between those knots of a network which 

give simple possibilities of data transmission with the minimum efforts. Thus for 

global systems of data transmission the allocated lines carry out remote 

communications through the switching centers of the telecommunication company. 

The general distance (extent) of communication lines always will appear longer, 

than geographical distance as which during time during communication consider 

between final points of the channel in a kind of that the channel should pass through 

all transferring infrastructure. Certainly, at first sight, this technique looks less 

effective, than data transmission by directly direct communication between steams of 

two final knots. This inefficiency is compensated by unique means of diagnostic 

service. Obviously, point-to-point intervals of the transferring environment and the 

more so their diagnostic aids will appear absolutely useless as soon as it will appear 

unnecessary at such communication (session) interaction between two final knots. 
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In work it is noticed that the switching centers carry out distribution MDF (Main 

Distribution Frame) and intermediate IDF (Intermediate Distribution Frame) functions 

of groups in system of cable conducting of buildings. These groups of distribution 

make aggregation (use on various appointments) that tire which is spent in all these 

buildings. And from its part such tire gives the chance to each knot to use within these 

buildings the identical equipment for transfer as figures, that and vocal signals through 

the same wires. Too most concerns also diagnostic aids 

It is noticed that connection (gathering) leads to formation of repeated use of these 

centers. Despite the fact that, change or not requirements of connection or of 

distribution of the incorporated traffic wait a little, connection (for example, between 

the main office and removed from it knot of its branch) remains as a necessary 

condition. 

In work it is underlined that one more positive side of communication of remote 

knots with SDH technologies - diagnostics possibility on distance. Existence of 

switching knots in the environment of the allocated lines probably carrying out of 

diagnostic testing of a various kind of malfunction is direct from these centers by 

means of developed in given work MAIN – Analyzer and LOCAL – Analyzer 

analyzers. And such possibility of remote diagnosing at protection against failures 

(obstacles) considerably saves both monetary, and necessary time expenses for 

diagnosing. 

In the presented work the special attention is turned on problems of diagnostics of a 

correctness of connection of remote subscribers of networks (i.e. for the purpose of 

diagnostics of remote data transmission) when these connections are carried out on the 

basis of application SDH of technology. Organizational and technical difficulties of 

diagnostic procedures are marked by transfer of packages on global distances. 

In work classification of diagnostic means of networks at use above-stated SDH 

technologies is in detail enough given. This classification is carried out on their 

application at each level OSI of reference model of global computer systems. 

Division on functional groups of control-diagnostic means in relation to 

corresponding services of the chief manager of a corporate network is considered. 

For the purpose of realization of the distributed approaches to diagnostic means in 

the global environment on remote connections of computers of subscribers, in work 

the infrastructure for their placing in a network is offered. 

In the form of the separate chapter diagnostic means are developed for control of 

remote data transmission in work new, more effective in comparison with existing 

now. Use in analyzer LOCAL network – Analyzer is considered. The structure of its 

operational device and algorithm of work is developed. 

In work questions of preparation of diagnostic packages are considered. Questions 

of their operative receipt-transfer in a diagnostic infrastructure of a network are 

developed also. Possibility of interactive poll the information containing test 

"questions-answers" with use of analyzer MAIN-Analyzer is investigated. 

In the end, in the final chapter of the presented work for diagnostic analyzer 

LOCAL-Analyzer experimental check of working capacity of new trouble-shooting 

test is spent. For this purpose problems of carrying out of experiment are formulated. 

For this trouble-shooting test experiment is realized on any way taken conditional 

initial data. The analysis of the received experimental results is carried out. Overall 

performance of new diagnostic means isn'ted. Prospects of wide application of 

diagnostic analyzers MAIN-Analyzer and LOCAL-Analyzer are shown. 

In the form of separate points in conclusion of work the basic results of research 

are listed. 
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Sesavali 

 

Temis aqtualoba. monacemTa gadacemis saimedoobis Sefasebis 

sadiagnostiko saSualebebis efeqturobisa da gamoyenebis 

saxeebis dadgena   metad aqtualuria, rac ganpirobebulia am 

sistemebze momsaxurebis moTxovnaTa  mniSvnelovani zrdiT,  

moTxovnilebis zrda Tavis mxriv ganapirobebs Sesabamisi 

sakomunikacio saSualebebis teqnikuri SesaZleblobebis kidev 

ufro gafarToebas, rasac, cxadia, Tan axlavs teqnikuri xasiaTis 

garda, organizaciuli siZneleebic. am kuTxiT warmoqmnil 

problemebs Soris Zalze mniSvnelovani adgili uWiravs 

momxmarebelTa daSorebuli urTierT SeerTebebis Seqmnaze 

dafuZnebul monacemTa intensiuri gadacemebis warmoebas. es 

ukanaskneli ki, cxadia, Tavis mxriv saWiroebs qseluri 

sistemebis saimedoobis saWiro doniT uzrunvelyofas. am 

TvalsazrisiT gansakuTrebiT bolo periodSi Zalze did 

mniSvnelobas iZens momxmarebelTa Soris monacemTa 

urTierTgacvlis saimedoobis Zalze maRali doniT 

uzrunvelyofa, rac Tavis mxriv moiTxovs saimedoobis 

sadiagnostiko saSualebebis rogorc meTodebis, ise am meTodebis 

sarealizacio teqnikuri saSualebebis ganviTarebas. am kuTxiT 

warmodgenili sadisertacio naSromis Tema, romelic exeba 

monacemTa gadacemis saimdeoobis sadiagnostiko saSualebebis 

efeqturobas da gamoyenebiT saxeebs, Zalze aqtualuria.  

kvlevis obieqts  warmoadgens, telesakomunikacio sivrceSi 

daSorebuli SeerTebebisaTvis gamoyofili arxebi, arxebze 

organizebuli qseluri sistemebi, sistemebis saimedoobis kvleva 

da analizi. 

kvlevis sagania, monacemTa daSorebuli gadacemis satranzito 

monakveTebze mdebare sakomutacio kvanZebis saimedoobis 

operatiuli kontrolis meTodebis kvleva. komutaciis amocanis 

ganzogadebuli struqturis algoriTmi.  
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naSromis  mizania sinqronul cifruli ierarqiuli (Synchronous 

Digital Hierarchy) teqnologiebis gamoyenebiT agebul monacemTa 

gadacemis qselisaTvis SemoTavazebuli da gamokvleul   iqnes 

sadiagnostiko kontrolis qselSi ganawilebulad Catarebis 

meTodebi da saSualebebi. am mizniT erT–erTi maTgani 

iTvaliswinebs qselis satranzito kvanZebis marSrutizatorebSi 

paketebis damuSavebis dros maT Semaval da gamaval 

interfeisebSi miwodebuli da marSrutebis (misamarTebis 

mixedviT) mimarTulebiT ganawilebuli am paketebis (an Semcveli 

maTi nawilebis–deitagramebis) Tanamimdevrobebis sakontrolo 

jamebis operatiul gamoTvlas da urTierT Sedarebas. aseTi 

saxis kontroli da Sesabamisad sadiagnostiko saSualebebic 

amJamad am dargis samecniero literaturaSi ar gvxvdeba. 

warmodgenili sadisertacio naSromis erT-erTi mTavari mizania 

monacemTa gadacemis saimedoobis sadiagnostiko saSualebebis 

gamoyenebis saxeebis Cveneba, axali sadiagnostiko testisa da 

Sesabamisi sarealizacio analizatorebis SemuSaveba da maTi 

efeqturobis Cveneba. am miznis misaRwevad warmodgenil naSromSi 

gadasawyvetia Semdegi ZiriTadi amocanebi:  

_ gaanalizebul iqnas, monacemTa qselebisa da  sistemebis 

agebis Taviseburebebi;  

_ gamokveTil iqnas,  daSorebuli SeerTebebisaTvis gamoyofili 

cifruli arxebis gamoyenebis SesaZleblobebi;  

_  Catardes monacemTa qselebis agebis sinqronul cifruli 

ierarqiuli (Synchronous Digital Hierarchy)  teqnologiebis dadebiTi 

da uaryofiTi mxareebis analizi, monacemTa daSorebuli 

gadacemebis saimedoobის gaTvla, gamoikveTos sadiagnostiko 

procedurebis warmoebis siZneleebi. 

_ Camoyalibdes sadiagnostiko–sakontrolo saSualebebis 

klasifikacia OSI modelis doneebis mixedviT. გამოვყოთ maTi 

funqciur jgufebad dayofa da gamoyenebis saxeebi; 

_ SemuSavebuli iqnas qselur globalur garemoSi 

sadiagnostiko saSualebebis gamoyenebis ganawilebuli 
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midgomebid da sadiagnostiko analizatorebis ganlagebis 

infrastruqtura; 

_damuSavebul iqnas sadiagnostiko LOCAL–Analyzer analizatoris 

struqtura da muSaobis algoriTmi. gamokvleul iqnas qselis 

sadiagnostiko infrastruqturaSi saimedoobis sadiagnostiko 

paketebis operatiuli gagzavna – miRebis meTodebi; 

_Catardes axali sadiagnostiko testis muSaunarianobis 

eqsperimentuli Semowmeba. vaCvenoT MAIN – Analyzer da LOCAL – 

Analyzer sadiagnostiko saSualebebis efeqturoba da maTi 

gamoyenebis perspeqtivebi. 

kvlevis meTodebia, monacemTa cifruli gadacemis Teoria, 

monacemTa gadacemis marTvis prncipebi,sistemebis muSaobis 

saimedoobis Teoria, monacemTa daSorebuli gadacemis 

teqnologiuri midgomebi,  

  sadisertacio naSromis samecniero siaxle.  

_SemuSavebulia monacemTa gadacemis qselur garemoSi 

sadiagnostiko programuli saSualebebis gamoyenebis 

ganawilebuli midgomebi; 

_ SemuSavebulia sadiagnostiko garemos infrastruqtura; 

_ SemuSavebulia axali sadiagnostiko testi. 

  sadisertacio naSromis  Teoriuli da praqtikuli 

Rirebuleba mdgomareobs SemdegSi: 

_ mocemulia sadiagnostiko saSualebebis klasifikacia da maTi 

funqciur jgufebad dayofa qselis administratoris Sesabamis 

samsaxurebTan mimarTebaSi; 

_SemuSavebulia axali sadiagnostiko analizatoris struqtura 

da muSaobis algoriTmi; 

_gamokvleulia satelekomunikacio sistemis kompiuterul  

qselSi sadiagnostiko paketebis operatiuli gagzavna – miRebis 

efeqturi meTodebi. 

rac SesaZlebelia gamoyenebul iqnes qseluri urTierTqmedebis 

miznobrivi  funqcionirebisas, fizikuri da logikuri 
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struqturizaciis algoriTmebis Sedgenisas, kvanZTaSorisi 

gadacemebis saimedoobis uzrunvelyofisas. 

  publikaciebi. sadisertacio naSromis irgvliv recenzirebul 

periodul samecniero – teqnikur JurnalebSi gamoqveynebulia 5 

samecniero naSromi. 

  aprobacia. naSromSi miRebuli kvlevis Sedegebi moxsenebulia 

saerTaSoriso samecniero – teqnikur konferenciaze “marTvis 

avtomatizebuli sistemebi” 23 maisi 2011w.  ori moxseneba 

stu – satelesakomunikacio fakultetis periodul samecniero 

seminarebze. 

 naSromis struqtura. sadisertacio naSromi Sedgeba 

savaldebulo nawilis, Sesavlis, 4 Tavis, daskvnebisa da 81 

dasaxelebis literaturis siisagan. naSromi mTlianobaSi Seicavs 

138 nabeWd gverds, 15 naxazsa da 17 cxrils.  

  SesavalSi dasabuTebulia problemebis aqtualoba, 

aRniSnulia naSromis mizani da kvlevis amocanebi.  CamoTvlilia 

samecniero siaxle da praqtikuli Rirebulebebi 

pirvel TavSi mimoxilulia monacemTa daSorebuli gadacemebis 

qseluri kavSirebis Seqmnis Taviseburebebi. aRniSnulia 

globalur kompiuterul garemoSi monacemTa gadacemis 

sadiagnostiko procedurebis operatiuli Catarebis siZneleebi. 

aRniSnulia daSorebuli SeerTebebis gansaxorcieleblad 

gamoyofili cifruli arxebis teqnikuri SsesaZleblobebi. 

mocemulia maTi maxasiaTeblebis mokle daxasiaTeba da monacemTa 

gadacemisaTvis sakomunikacio kavSirebis ganxorcielebis 

SesaZleblobebi. Catarebulia globalur teritoriul 

manZilebze qselebis agebis SDH teqnologiebis dadebiTi da 

uaryofiTi mxareebis analizi. pirveli Tavis bolos aRniSnulia 

globalur kompiuterul qselebSi sadiagnostiko efeqturi 

saSualebebis SemuSavebisa da gamoyenebis aqtualuroba. am mizniT 

formulirebulia kvlevis konkretuli amocanebi, romelTa 

gadawyvetas isaxavs miznad warmodgenili sadisertacio naSromi. 
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meore TavSi mocemulia monacemTa gadacemis qseluri sistemebis 

sadiagnostiko saSualebebis dayofa maTi gamoyenebis saxeebis 

mixedviT. kerZod, SemuSavebulia am sadiagnostiko saSualebebis 

klasifikacia kompiuteruli qseluri sistemebis OSI etalonuri 

modelis doneebis mixedviT. mocemulia sadiagnostiko – 

sakontrolo saSualebebis funqciur jgufebad dayofa qselis 

administratoris Sesabamis samsaxurebTan mimarTebaSi. kerZod, 

aRniSnulia sadiagnostiko saSualebebis gamoyeneba, romlebic 

saWiroa hostis muSa sadguris an marSrutizatoris interfeisul 

ruqebSi uwesivrobebis aRmosaCenad. calke jgufad gamoyofilia 

trafikis datvirTvis sadiagnostiko saSualebebi. aRniSnulia 

sakontrolo saSualebebi, romlebic aRmoaCenen marSrutizaciis 

cxrilebSi swraf cvlilebebs, rac miuTiTebs 

marSrutizatorebis arastabilur muSaobas. aRniSnulia 

sadiagnostiko saSualebebis, romlebic gansazRvraven 

momsaxurebis xarisxs. calke jgufadaa gamoyofili qselSi 

arasanqcirebuli SeRwevis aRmoCenisa da aRkveTis sadiagnostiko 

– sakontrolo saSualebebi. CamoTvlilia funqciebi, romlebic 

unda ganaxorcielon qselis administratoris Sesabamisma 

samsaxurebma. esenia: qselis warmadobis kontroli; qselis 

uwesivrobebis kontroli; kontroli qselis konfiguraciis 

marTvaze; xarvezebisa da qseluri problemebis Sesaxeb 

sadiagnostiko saaRricxvo Canawerebis warmoeba da a.S. amave 

TavSi SemuSavebulia qselur globalur garemoSi sadiagnostiko 

saSualebebis gamoyenebis ganawilebuli midgomebi. SemuSavebulia 

maTi qselSi ganlagebis infrastruqtura. 

mesame Tavi ZiriTadad miZRvnilia monacemTa daSorebuli 

gadacemis axali, efeqturi sadiagnostiko saSualebebis 

SemuSavebisa da maTi gamoyenebisadmi. kerZod, damuSavebulia 

sadiagnostiko  LOCAL – Analyzer analizatoris  struqturuli 

sqema da misi muSaobis algoriTmi. sakmaod dawvrilebiTaa 

aRwerili sadiagnostiko paketebis momzadebisa da qselSi maTi 

operatiuli gagzavna–miRebis meTodebi. Ggamokvleulia 
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sadiagnostiko analizatoriT testuri “kiTxva–pasuxebis” 

interaqtiuli gamokiTxvis SesaZleblobebi. 

meoTxe Tavi ZiriTadad daTmobili aqvs eqsperimentul kvlevebs. 

kerZod, mocemulia LOCAL – Analyzer analizatoris sadiagnostiko 

testis muSaunarianobis eqsperimentuli Semowmeba. amisaTvis 

formulirebulia eqsperimentuli kvlevis ZiriTadi miznebi da 

sawyisi monacemebi. Catarebulia miRebuli Sedegebis analizi da 

mocemulia axali sadiagnostiko saSualebebis efeqturobis 

Sefaseba. naCvenebia qselur globalur struqturebSi maTi 

farTo gamoyenebis perspeqtivebi. 

daskvnebSi mocemulia kvlevis ZiriTadi Sedegebi.  
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                          Tavi 1 

monacemTa daSorebuli gadacemis qseluri kavSirebis Seqmnis 

Taviseburebebi. kompiuteruli globaluri garemoebisaTvis 

efeqturi sadiagnostiko saSualebebis SemuSavebisa da maTi 

gamoyenebis aqtualuroba. naSromis    kvlevis amocanebi 

 

1.1. globalur teritoriul manZilebze telesakomunikacio 

qseluri kompiuteruli sistemebis agebis Taviseburebebi 

multimediuri saxis informaciebis gadasacemad 

 

telesakomunikacio meurneobaSi, rogorc warmodgenili 

naSromis SesavalSi iqna aRniSnuli, mecnierebisa da teqnikis 

ganviTarebis dRevandeli done ukve iZleva imis realur teqnikur 

SesaZleblobas, rom erTmaneTisagan garkveuli teritoriuli 

manZilebiT (umetes wilad didi, e.w. globaluri manZilebiT) 

daSorebul momxmareblebs Seuqmnas moxerxebuli da saimedo 

sainformacio kavSirebi Tanamedrove kompiuteruli qseluri 

saSualebebiT. momxmarebelTa kavSirebis moxerxebuloba 

upirveles yovlisa, mdgomareobs imaSi, rom Tanamedrove, 

civilizebulma adamianebma profesionaluri moRvaweobis 

procesSi, aseve yoveldRiur cxovrebaSi saWiroebisamebr maT 

gamoiyenon yvela saxis informacia (erTmaneTTan gaerTianebuli 

anu maTi warmodgenis kombinirebuli formiT, daxasiaTebuli 

sayovelTaod miRebuli saerTo terminiT_multimediuri 

obieqtebi: teqstis; uZravi da moZravi gamosaxulebebis; Tanmxlebi 

xmis da a.S. saxiT). aseTi kombinirebuli informaciis  gadacema – 

miReba swarmoebs universaluri qselis erTi da igive 

terminalebiT (amJamad umeteswilad momxmarebelTa personaluri 

kompiuterebis meSveobiT).  

Tanamedrove integrirebuli qselis (gansakuTrebiT globaluri 

kavSirebis mqone) Seqmnis gzaze miuxedavad bolo periodSi 

miRweuli informaciis gadacemis cifruli meTodebis 

warmatebebisa, amJamad jer kidev arsebobs rogorc teqnikuri, ise 
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organizaciuli saxis siZneleebi da dabrkolebebi. maT arsebobas 

ganapirobebs is, rom dRes – dReobiT jer kidev gamoiyeneba ori 

gansxvavebuli da erTmaneTisagan gancalkevebuli 

infrastruqtura _ satelefono da kompiuteruli qselebi (Tumca 

xSirad da sakmaod warmatebuladac gamoiyeneba cifruli 

pirveladi qselebisaTvis saerTo plaTformac, magaliTad, 

cnobili SDH/SONET teqnologiebis saxelwodebiT) [66 ]. 

zemoTxsenebuli ori tipis qselebis srulfasovani saxiT 

integraciis mTavar dabrkolebas warmoadgens maTi komutaciis 

sxvadasxva principebis arsebiTi gansxvavebebi. aqedan gamomdinare, 

komutaciis ori sxvadasxva teqnika (mxedvelobaSi gvaqvs 

paketebis komutacia da arxebis komutacia) asaxavs ori saxis 

trafikis erTmaneTTan SeTavsebadobis gansakuTrebulobas, 

romelic problematuri saxiT arsebobs TiToeul 

telesakomunikacio kompiuterul qselSi. kompiuterul qselSi 

sWarbobs  pulsirebuli (e.i. paketebis gadacemebis moculobebisa 

da maTi intensiobis cvalebadobiT droSi) trafiki. mas 

warmoqmnis iseTi tradiciuli gamoyenebiTi kompiuteruli 

damatebebi, rogoricaa failebiT miRebuli sxvadasxva servisi, 

aseve, magaliTad, eleqtronuli fosta, xolo satelefono 

qselebSi dRes – dReobiT ZiriTadad gadaicema mxolod xmis 

trafiki, romelic Seesabameba realur droSi misi gadacemis 

moTxovnebs (cxadze ucxadesia, gamosaxulebebisagan gansxvavebiT 

xmis daCqarebul (Tanac SemWidroebul) gadacema–miRebas 

mimdinare realur droSi adamianis yuri Tavisi biologiuri 

Tvisebebidan gamomdinare fizikuri SezRudvebis gamo ver 

aRiqvams). magaliTad, satelefono dialogebi sedgeba pauzebis 

(warmoTqmul sityvebs Soris) didi raodenobiT, romlis gareSe 

saubrebidan azris gamotana Zneldeba. aqedan gamomdinare xmovani 

informaciis gadacemebis dros, gansxvavebiT teqstebis 

daCqarebuli wesiT (kompiuterebis mier, rogorc zemoT 

aRvniSneT, maTi SemWidroebuli formiT) gadacemebisas adgili 

aqvs realuri drois mniSvnelovan danakargebs (pauxebis dros 



23 

 

qseli ar gadascems sasargeblo informacias). specialistebis 

gaangariSebiT es danakargebi Seadgens sasargeblo informaciis 

15–20%-s. amJamad aqtiurad mimdinareobs kvleva–ZiebiTi 

samuSaoebi, rom am 15–20%-Si qselis arxebi ar iyos uqmad 

dakavebuli da isini (pauzebi) gamoyenebuli iqnen sxva saxis 

samomxmareblo monacemebis gadacemebisaTvis. ra Tqma unda, Tu es 

problema daiZleoda, qseli Sesabamisad ufro imuSavebda 

gacilebiT efeqturad, magram samwuxarod es problema 

dReisaTvis gadauwyvetelia (Tumca igi didi xania cnobilia da 

mravali specialistis azriT arc gadawydeba gansakuTrebiT im 

teqnologiebSi, romlebic mdgomareobs informaciis gadacemisas 

arxebis komutaciebSi).  

kompiuteruli sakomunikacio kavSirebis maRalefeqturobisaTvis 

mTavari damabrkolebeli faqtoria xmisa da gamosaxulebis 

paketebis erTdrouli gadacemis saWiroeba, ris gamoc xdeba 

gamosaxulebis trafikis “diskriminacia” xmis trafikis 

sasargeblod. sakomutacio arxebis gatarebis zolis gamoyenebis 

TvalsazrisiT paketebis komutaciis teqnika ufro moqnilia, 

romelic uzrunvelyofs mis efeqtul gamoyenebas. 

miuxedavad trafikis zemoTxsenebuli ori saxis integraciis 

siZneleebisa, bolo periodSi mainc SeimCneva garkveuli 

tendenciebi paketebis komutaciis teqnikis safuZvelze 

universaluri qselis Sesaqmnelad. am tendenciebis ganviTarebis 

gzaze satelekomunikacio meurneobam gamoiara integrirebuli 

qseluri teqnologiebis Seqmnis sami mcdeloba. pirveli 

dakavSirebulia imasTan, rom SemuSavda integrirebuli qseluri 

teqnologia, romelic SeqmnisTanave standartizaciis komitetma 

daaregistrira ISDN (Integrated  Services  Digital  Network) teqnologiis 

saxiT (1980 wlis Sua periodSi), Tumca amgvari teqnologia ise 

nela inergeboda, rom amJamad SeiZleba iTqvas igi ukve 

“moralurad moberda” ise, rom ver hpova sakmarisi farTo 

gavrceleba. aseTi qselebis gamtarunarianoba Seadgenda mxolod 

2 x 64kbiti/wm da ver uzrunvelyofda gatarebis zolis mimarT 
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iseT momTxovn samomxmareblo qselur damatebebs (servisebs), 

rogoricaa multimediuri Web –  serfingi (romlis meSveobiT 

iqmneboda multimediuri obieqtebi Web – sainformacio sivrceSi), 

Tumca aqve unda aRvniSnoT isic, rom garkveuli aRiareba hpova 

cifrulma telefoniam. es ganapiroba im garemoebam, rom 

praqtikulad yvela magistraluri satelefono qselebi cifruli 

saxiT gadascemen xmas da es gaxda winamZRvari Seqmniliyo qseli 

“xma – monacemebi”, Tumca mravali specialisti dResac ar Tvlis 

xmisa da monacemebis integracias ISDN qselebSi efeqtur 

gadawyvetad, vinaidan komutaciis teqnika, romelic gamoiyeneba am 

teqnologiaSi, SedarebiT maRal siCqarian arxebSi gamouyofda 

TiToeul nakads fiqsirebul gamtarunarianobas. arxebis 

dinamiuri SemWidroeba ki ver moxerxda. Sedegad miRebuli iqna 

igive satelefono qseli, oRond monacemebis gadacema cifruli, 

e.i. analogurisagan gansxvavebiT ufro maRali xarisxiT. es rac 

Seexeboda pirvel mcdelobas. meore mcdeloba Catarebuli iqna 

gasuli, 90 – iani wlebis dasawyisSi, romelmac ganapiroba ATM 

(Asynchronous  Transfer  Mode) satransporto teqnologiis Seqmna. mis 

bazaze ganviTarda axali Taobis ISDN qselebis ageba, romelsac 

uwodes farTo zolovani ISDN (Broandband, B - ISDN). amave 

periodisaTvis am axali teqnologiisaTvis aseve SeimuSaves da 

miiRes kidec Sesabamisi standartebi. Pprovaiderebmac ar 

daayovnes da maSinve gamoTqves survili komerciuli 

winadadebebis saxiT SemoeTavazebinaT Sesabamisi momsaxureba.  

ATM teqnologia imiT aris Taviseburi da saintereso, rom igi 

dafuZnebulia paketebis komutaciaze, romelic modificirebuli 

iyo  xmis trafikis xarisxiani momsaxurebis uzrunvelsayofad. am 

teqnologiaSi paketebis mcire, fiqsirebuli zoma (ATM 

teqnologiebisadmi miZRvnil literaturaSi maT uwodeben 

ujredebs) romelic aadvilebs Seyovnebis garantirebul dones 

(da am donis saWiroebisamebr cvlilebebs). aseve xsnis 

monacemebis paketizaciis Seyovnebebis problemas.  
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ATM teqnologiam SeZlo daekmayofilebina monacemTa Cabarebis 

mkacri moTxovnebi realur droSi ormxrivi satelefono 

saubrisaTvis qseliT pulsirebuli trafikis erTdrouli 

gadacemebis dros. Tumca isic unda aRiniSnos, rom yvela 

qselebis masiuri da Tavbrudamxvevi gadasvla ATM 

teqnologiebze (rogorc amas dasawyisSi varaudobdnen) ar moxda. 

amJamadac ki ATM – is danergva iseve nela mimdinareobs, rogorc 

es iyo Tavis droze ISDN – is wina cdis dros. saqme imaSia, rom 

xmisa da monacemebis integraciisaTvis ATM teqnologia gaxda 

rogorc erT – erTi ufro misaRebi platforma internet – 

provaiderebisaTvis mxolod magistraluri qselebis asagebad. 

rac Seexeba magistralebs satelefono qselebisaTvis 

(sayovelTao moxmarebis TvalsazrisiT) ATM teqnologia farTod 

ar gamoiyeneba miuxedavad imisa rom satelekomunikacio da 

satelefono aRWurvilobis zogierTi damamzadeblebi 

(magaliTad, Nortel) amJamadac ki ewevian aqtiur propagandas.  

interes moklebuli ar iqneba, Tu magaliTis saxiT moviyvanT 

ATM qselis mier gadatanili monacemebis procentul 

maCveneblebs trafikis saxeebis proporciebis Sesaxeb (kvlevis es 

Sedegebi gamoaqveyna sakvlevma kompaniam Distributed Network Associates) 

[5]: 

_marSrutizirebuli IP (Microsoft salturi qseliT)    32%; 

_komutirebuli Token Ring (rgoluri qseliT)         18%; 

_ multiprotokoluri inkapsulacia                  13%; 

_video                                                10%; 

_marSrutizirebuli IPX (Novell – is  NetWare qseliT) 7%; 

_xma                                                   5%; 

_komutirebuli Ethernet                                                               3%. 

am monacemebidan aSkarad Cans, rom mxolod 5%-ia wili xmis 

trafikisaTvis. ATM teqnologia amJamad sruliad 

aradamakmayofilebelia “xma - monacemebis” integrirebuli 

qselebis srulfasovani SeqmnisaTvis. mizezi mdgomareobs mis 
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teqnikur sirTuleSi da ZviradRirebul fasebSic, ris gamoc mas 

jer isev Tvlian rogorc samomavlo, grZelvadian perspeqtivad 

ATM teqnologiebis sayovelTaod gavrcelebis TvalsazrisiT. 

bolo. mesame, axlandeli mcdeloba xmisa da monacemebis 

trafikebis gadatanebis gaerTianebisa (e.i. ufro farTo xarisxiT 

integrirebisa). amJamad es ukanaskneli dafuZvnebulia 

universaluri qselis saxiT  Internet - is gamoyenebaze. 

es mesame mcdeloba sakmaod gansxvavdeba telesakomunikacio 

meurneobaSi dasaqmebuli specialistebis wina ori 

mcdelobebisagan. igi mdgomareobs ISDN da ATM teqnologiebis 

farTod gamoyenebaSi Internet, IP – qselebisaTvis, ris gamoc araa 

SemTxveviTi, rom msoflioSi warmoiqmna axali, farTo 

sainformacio servisebis mqone globaluri qseluri gaerTianeba, 

romelic amJamadac ganagrZobs Zalze swraf ganviTarebas. 

praqtikaSi igi karg, ufro imedismomcem Sedegebs iZleva ara 

marto monacemebis, aramed xmis paketebis gadasacemadac. erTi 

Tavisebureba mdgomareobs kidev imaSi, rom globalur qselSi 

yvelaze metad warmatebis gamoiyeneba ATM qselebis mxolod 

monakveTebi, agregirebuli Internet – magistralebze, xolo ISDN 

qselebis monakveTebi ki _ umeteswilad gamoyenebadia ufro 

periferiebSi.  

amJamad intensiurad mimdinareobs kvleva-ZiebiTi, raTa Internet – 

Si dainergos axali meqanizmebi, romlebic xels Seuwyoben 

globalur qselSi maRali xarisxis momsaxurebis mxardaWerasa 

da masiurad uzrunvelyon daSorebuli maRalsiCqariani 

SeRwevebi rogorc daSorebul serverul meinfreimebSi, ise 

uSualod abonentebs (aseve daSorebul) Soris sainformacio 

urTierTgacvlis seansebis warmoebis dros. erT-erT aseT 

saSualebas warmoadges gamoyofili cifruli arxebis gamoyeneba 

daSorebuli SeerTebebisaTvis. maT Sesaxeb aseve SemoklebiT 

visaubrebT amave Tavis momdevno $1.2-Si.  
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1.2. momxmarebelTa daSorebuli SeerTebebisaTvis gamoyofili 

    cifruli arxebis daxasiaTeba. SDH  teqnologiebis dadebiTi 

    da uaryofiTi mxareebis analizi 

 

maRalefeqturi sakomunikacio qseluri sistemebis Seqmnas 

korporaciebisa da maTi daSorebuli filialebis 

TanamSromlebis daSorebuli SeRwevisa da sainformacio 

resursebis efeqturi gamoyenebebisaTvis xSirad maTi 

saqmianobisaTvis organizebulia monacemTa rogorc centraluri 

(magaliTad, mTavari ofisis qselSi), aseve periferiuli (maTi 

filialebis lokalur qselebSi) monacemTa bazebSi. aseTi saxis 

sainformacio bazebis Seqmnas didi, xSirad gadamwyveti 

mniSvnelobac ki, eniWeba korporaciul informaciasTan swraf (da 

Tanac daSorebul) SeRwevasa da gamoyenebas nebismieri 

geografiuli wertilidan, radganac igi bevrad ganapirobebs 

warmatebebs aseTi korporaciebis saqmianobaSi.  

dReisaTvis globaluri manZilebiT daSorebul sainformacio 

resursebze (rogorc aRvniSneT, monacemTa bazebze) SeRwevis 

meTodebisa da teqnikuri saSualebebis winaSe dasaxulia Semdegi 

strategiuli miznebi, romelTagan pirvel rigSi aRsaniSnavia: 

_ mniSvnelovnad unda gaizardos qselSi daSorebuli SeRwevisa 

da sakomunikacio kavSirebis damyarebis siCqareebi, rogorc 

korporaciuli filialebis lokaluri qselebis 

abonentebisaTvis, aseve mobiluri momxmareblebisaTvis. am mizniT 

efeqturad unda gadawydes rogorc teqnikuri, ise 

organizaciuli xasiaTis problemebi; 

_unda Seiqmnas integrirebuli daSorebuli SeRwevis serverebi, 

romlebsac SeuZliaT mravali momxmareblebisagan miiRon 

monacemebi an gascen maTi moTxovnebis Sesabamisad sainformacio 

paketebi ramodenime maRalsiCqariani arxebidan; 

_qselis maRal warmadobasTan erTad serverebze (da 

serverebidan) daSorebuli SeRwevebis dros uzrunvelyofili 

unda iyos rac SeiZleba maRali xarisxiT usafrTxoebis dacva 
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(korporaciuli informaciebis arasanqcirebuli gaJonvebis 

aRsakveTad); 

_uzrunvelyofili unda iqnes qselis maRali muSaunarianoba. am 

mizniT saWiroa Seiqmnas da intensiurad dainergos globaluri 

qseluri garemoebebis saimedoobis diagnostikisa da 

uwesivrobebis aRmofxvris maRalefeqturi meTodebi da teqnikuri 

saSualebebi.  

integrirebulma serverma erTdroulad unda moemsaxuros 

ramodenime aseul daSorebul SeerTebebs iseTi maRalsiCqariani 

arxebiT, rogoricaa T1/E1 (an ufro mravalarxiani T2, T3, T4  

sakomunikacio saSualebebiT), ISDN  PRI  an SDH/SONET.   

gansakuTrebiT aRsaniSnavia sakomunikacio teqnologiebi, 

dafuZvnebuli gamoyofil cifrul arxebze, amitom aRniSnul 

paragrafSi SevecadoT gavamaxviloT maTze ufro meti yuradReba.  

momxmarebelTa daSorebuli SeerTebebis Seqmna modemebisa da 

satelefono kompaniebidan gamoyofili cifruli xazebis 

daxmarebiT (amgvari qselis Seqmnas iTvaliswinebs qseluri 

garemoebis Seqmnis SDH/SONET  teqnologiebi). xSir SemTxvevaSi 

Zalze misaRebia qseliT potencialuri korporaciuli 

momxmareblebis raodenobis gazrdisaTvis. im SemTxvevebSi, roca 

saWiroa uzrunvelyofili iyos regularuli umtyuno da 

maRalsiCqariani kavSirebi (magaliTad daSorebuli filialebis 

ganyofilebebs Soris, romlebic ganTavsebulia dauSvaT 

sxvadasxva adgilas da sxvadasxva korpusebSi) optimalur 

gadawyvetad SeiZleba CaiTvalos gamoyofili xazebiT 

SeerTebebis Seqmna. aseTi SeerTebebis SeqmnisaTvisac 

gamoyenebulia sxvadasxva midgomebi.  

cnobilia, rom SeerTebebi “wertili - wertilTan” protokolis 

safuZvelze ukve sakmaod didi xania gamoyeneba gamoyofili 

xazebi. imisaTvis, rom uzrunvelyofili iqnes monacemTa gacvla 

or erTmaneTisagan, rogorc zemoT aRvniSneT, daSorebul 

ofisebs Soris, zogjer ufro xelsayrelia satelefono 

sadgurebidan erTi xazis yidva, vidre  yovelTvis vzardoT 
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tarifebis gadasaxadi saqalaqTaSoriso zarebisaTvis. amgvari 

midgomebi ufro gaxSirda mas Semdeg, rac kompiuteruli 

SeerTebebisaTvis daiwyes satelefono xazebis gamoyeneba 

modemebis daxmarebiT. monacemTa gacvlis mizniT Zalze 

logikurad gamoiyureba maTi amgvari gamoyofa momxmareblebTan 

dasakavSireblad.  

gamoyofili xazebi sakmaod stabilur fasad uzrunvelyofen 

mdgrad kavSirs, gamoiyeneben ra amisaTvis an realur fizikur 

kabels, romelic gaWimulia erTi kompiuteridan meoremde, an am 

kompiuterebs Soris (an kompiuterebis jgufebs Soris) arsebuli 

komutatoriT, romelic pasuxismgebelia maT dasakavSireblad. 

nebismier SemTxvevaSi gamoyofili xazebis gamoyenebis ZiriTadi 

proncipi ucvlelia: kompiuterebs Soris kavSiri xorcieldeba 

erTi mudmivi arxiT, romelSic SeRweva ar gaaCniaT sxva 

momxmareblebs.  

“wertili_wertilTan” teqnologiis gamoyenebis wyalobiT aRar 

arsebobs zarebis aucilebloba klientidan serverze an piriqiT. 

kavSiri arsebobs mudmivad da misiT momxmareblebma SeiZleba 

isargeblon nebismier momentSi. aseT SemTxvevaSi sistemis 

mtyuneba_mdgradoba bevradaa damokidebuli, magaliTad im 

kabelis xarisxze, romelic gamoyenebulia gamoyofili 

xazisaTvis.  

adrindeli midgomebisagan gansxvavebiT (romlebic dafuZvnebuli 

iyo analogur teqnologiebze modemebis gamoyenebaze) 

Tanamedrove cifruli gamoyofili xazebi (magaliTad T1) 

dafuZvnebulia or urTierTdakavSirebul samsaxurebze (CSU – 

Channel  Service  Unit) da DSU mowyobilobebis  gamoyenebiT 

monacemTa samsaxurze (DSU – Data Service  UniT).  bolo, ufro 

ganviTarebul teqnologiebSi xSirad am samsaxurebis 

mowyobilobebi gaerTianebulia erT mowyobilobaSi (aRniSnaven 

rogorc CSU/DSU), romelic Tavis Tavze iRebs marSrutizatoris 

funqciasac [6].  
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CSU  da DSU daxmarebiT qselebis organizebas gaaCnia is 

upiratesobebi, rom xazebSi CarTuli aparaturuli 

uzrunvelyofa sakmaod saimedodaa daculi gare xelis SemSleli 

SemTxveviTi impulsebis zemoqmedebebisagan.  

CSU  arxebi winaswar atyobineben abonentebs kavSiris dasamyare-

blad. amas garda satelefono kompania xSirad Tavis Tavze iRebs 

xazebis muSaunarianobebis Semowmebas. aseve maTi fizikuri 

maxasiaTeblebis mdgomareobas sadiagnostiko testebis CatarebiT 

(e.w. ukan dabrunebuli anu arekvlili signalebis daxmarebiT 

analizatorebSi). CSU  mowyobilobebs SeuZliaT Seagrovon 

statistikuri monacemebi da gadascen qselis administratoris 

saimedoobis samsaxurs. DSU  mowyobilobebs CSU  

mowyobilobebTan erTobliobaSi SeuZliaT gardaqmnan monacemTa 

formatebi, romlebic misaRebia mimRebi kompiuterebis Semavali 

portebisaTvis, rodesac Semaval interfeisSi signalebi 

mimdevrobiT Sedis T1-T4 xazebidan (an piriqiT, awarmoon 

signalebis gadacemebi ukumimarTulebiT Sesabamisi formatebis 

cvlilebiT), awarmoon momxmarebelTa portebis sinqronizaciis 

funqciebic, specialuri analizatorebis daxmarebiT aRmoaCinon 

da gaasworon warmoqmnili Secdomebi, moaxdinon kavSirebis 

dadastureba da a.S.  

nax.1.1-ze magaliTisaTvis naCvenebia erT-erTi fragmenti 

gamoyofili xazebis gamoyenebisa, romlebic uzrunvelyofilia 

CSU/DSU mowyobilobebiT. 
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nax.1.1.  korporaciis mTavari ofisis lokaluri qveqselebis dakavSireba misi 

daSorebuli filialebis ofisebis qveqselebTan gamoyofili xazebis 

daxmarebiT, romlebic aRWurvilia marSrutizatorebiT da CSU/DSU 

mowyobilobebiT. 

 

am naxazebidan Cans, rom daSorebuli SeerTebisas gamoyofili 

xazebi xidebis magier iyeneben marSrutizatorebs, rac 

mniSvnelovnad amcirebs xazebis datvirTvas, vinaidan gadaicemian 

monacemTa paketebi damisamarTebuli mxolod daSorebuli 

momxmareblebisaken. 

rogorc cnobilia Tanamedrove telekomunikaciebSi (romlebic 

iyeneben gamoyofil arxebs) analoguri xazebi adrindeli 

teqnologiebisagan gansxvavebiT TiTqmis ukve Secvlilia  

cifruli teqnologiis xazebiT. cnobilia, agreTve, rom 

analogur xazebs gaaCniaT metad dabali siCqare_56 kbiti/wm. 

siCqareebis gazrdisaken mudmivma swrafvam warmoqmna cifruli T1 

- T4 xazebis maRalsiCqariani (aseve mravalarxiani) teqnologiebi. 

pirveli aseTi T1 xazi Seiqmna aSS-Si Bell Telephone SyStem, 

romlebic uzrunvelyofdnen gadacemis 1.544 mbit/wm–mde siCqares. 

SemdgomSi SemuSavebuli iqna ufro srulyofili teqnologiebi, 

magaliTad, T3 xazebi ukve uzrunvelyofdnen gadacemis siCqareebs     
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44.736 mbit/wm, xolo T4 Tavisi 4032 arxiT uzrunvelyofs 274.186 

bmit/wm siCqareebs monacemTa paketebis warmtani signalebis 

gadasacemad.  

zemoTxsenebuli T1-T4 xazebis arxebis raodenoba da maT mier 

Seqmnili gadacemis siCqareebis gazrdili SesaZleblobebi 

naCvenebia cxr.1.1-Si. 

 

xazis 

tipi 

arxebis ricxvi gadacemis siCqare 

FT-1/1 

T1 

T2 

T3 

T4 

1 

24 

96 

627 

4032 

64 kbiti/wm 

1.544 mbiti/wm 

6.312 mbiti/wm 

44.736 mbiti/wm 

274.186 mbiti/wm 

 

cxr.1.1-ze naCvenebi yvela xazis daniSnulebaa mxolod da 

mxolod cifruli monacemebis gadacema. xmovani Setyobinebebis 

gadasacemad Sesabamisi mowyobiloba signals yofs e.w. porciebad 

(wm-Si 8000) da gadascems TiTo-TiTo baitebad. rogorc am 

cxrilidan Cans, magaliTad, T1 Sedgeba 24 arxisagan, romelTa 

saSualebiTac SesaZlebelia rogorc monacemebis, ise xmovani 

Setyobinebebis gadacema aseTi (gamoyofili) xazebis orive 

mimarTulebiT, Tu ki avamoqmedebT xazebis TiToeul wyvils. 

TiToeuli arxi (am 24 arxidan) uzrunvelyofs gadacemis        

64 kb/wm-ian  siCqares. aseTi xazebis dayofa sxvadasxva 

raodenobis arxebad swarmoebs droiTi an sixSiruli 

multipleqsirebis TDM (Time Division Multiplexing)  FDM (Frequency  

Division  Multiplexing). magaliTad T1–isTvis imisaTvis, rom yvela 24 

arxi (ix. cxr.1.1-Si), romelTagan TiToeuli uzrunvelyofs 

signalebis gadacemis 64kb/wm siCqares, erT xazSi TiToeuli arxi 

SeiZleba gaerTiandes (magaliTad, multipleqsirebis TDM – 

teqnologiebis gamoyenebiT, risTvisac maTi dayofisas iyeneben 

droiT intervalebs, rogorc zemoT aRvniSneT, porciebs)       5.2 
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miliwm-is xangZliobiT. jamSi erTi aseTi xazis (T1) 

gamtarunarianoba izrdeba da Seadgens  64 kbiti/wm X 24=1.536 

mbiti/wm-s. rogorc vxedavT, es siCqare cotaTi (8 kbitiT) 

naklebia cxr.1.1-ze naCveneb standartul 1.544 mbit/wm-ze (sxvaoba 

darezervirebulia da gamoyenebulia qselSi SeerTebebis marTvis 

miznebis gansaxorcieleblad, romlebsac iyenebs qselis saerTo 

marTvis protokoli SNMP). es teqnologia (multipleqsirebis) 

saSualebas iZleva TiToeuli arxi gamoeyos individualur 

momxmareblebs TavianTi monacemebis gadasacemad.  

amgvarad, gamoyofili xazebis gamoyeneba metad misaRebi 

saSualebaa korporaciis daSorebuli filialebis (da am 

filialebis adgilobrivi, integrirebuli qseluri momsaxurebis 

ISDN teqnologiebisaTvis (ISDN – Integrated Services Digital Network _ 

integraluri momsaxurebis cifruli qselebi)). es teqnologia 

amJamadac (igi sakmaod didi xnis win (10 welze metia) warmoiqmna 

gamoiyeneba sakomutacio SeerTebebisaTvis didi ofisebis ATC – 

ebSi ramodenime abonentebTan saubrebisaTvis, gamoZaxebebis 

gadagzavnisaTvis (Call Forwarding), nomrebis avtomaturi 

gansazRvrisaTvis da a.S). ase, rom igi Zalze popularulia 

pirveladi kompiuteruli qselebis asagebad, romelic (ISDN) 

Zalze misaRebi aRmoCnda (gansakuTrebiT ganviTarda 

analoguridan cifrul teqnologiebze gadasvlis Semdeg), 

rogorc qseluri SesaZleblobebis gafarToe-buli gamoyenebis 

TvalsazrisiT (Tundac marto imisaTvis, rom es teqnologia 

mxars uWers erTi xazis gamoyenebiT cifruli monacemebisa da 

xmovani signalebis erTdroul gadacemas, rac Zalze misaRebia 

video-konferenciebis mosawyobad realur droSi). vinaidan 

aRniSnuli paragrafi miznad isaxavs gamoyofili cifruli 

arxebis daxasiaTebas da maTi daxmarebiT SDH teqnologiebis 

dadebiTi da uaryofiTi mxareebis aRniSvnas, amitom 

zemoTxsenebuli ISDN teqnologiebis teqnikuri realizaciebis 

niuansebze aRar SevCerdebiT da aRvniSnavT mxolod imas, rom 

misma farTozolovani gafarToebis SesaZleblobebma (B - ISDN) 
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Tavis mxriv didi biZgi misca ATM qseluri teqnologiebis 

ganviTarebas, romlebic jer kidev 80-ian wlebSi SemuSavebuli 

iqna AT & T Bell Labs – mier. am ukanasknelis Seqmnis ZiriTadi idea 

mdgomareobda monacemTa im universaluri formatis ZiebaSi, 

romelic saSualebas miscemda momxmarebels yvela tipis 

SetyobinebebSi gadacemuli yofiliyo qseliT standartuli 

paketebis daxmarebiT. ATM–qseluri sistemis elementaruli 

paketis standartul zomas warmoadgens 53 baits, romelTagan 5 

baiti gankuTvnilia paketis saTaurisaTvis, xolo danarCeni 48 

baiti sakuTriv gadasacemi monacemebisaTvis. ATM sistemis aseT 

standartul paketebs, rogorc zemoT SevniSneT, xSirad uwodeben 

rogorc ujredebs. aseTi ujredebis gamoyenebis upiratesoba 

(rogorc alternativa nebismieri sigrZis monacemTa paketebTan 

SedarebiT) gamoixateba imaSi, rom sistemaSi isini ufro swrafad 

cilkulireben qseluri retransliatorebis daxmarebiT, riTac 

miiRweva maRali swrafqmedeba da Sesabamisi qseluri 

mowyobilobebis maRali efeqturoba monacemTa paketebis 

marSrutizaciis dros. TavianTi arqiteqturuli gadawyvetebiT 

aseTi qseluri sistemebi gvagonebs Cveulebriv satelefono 

xazebs, e.i. “wertili-wertilTan”, romelTa Soris swarmoebs 

monacemTa gadacema. rogorc zemoT aRvniSneT, es xdeba arxebis 

droiTi dayofiT (TDM-multipleqsirebiT), romelTa gamoyenebac 

karg Sedegebs gvaZlevs (gansakuTrebiT magistraluri 

daniSnulebis arxebSi, Seqmnili gamoyofili arxebiT) rogorc 

lokaluri, ise globaluri SeerTebebis dros.  

globaluri qselis agebis teqnologiebSi misi swrafqmedebis 

gasazrdelad aqtiurad mimarTaven gamoyofili arxebis 

gamoyenebis kidev erT saSualebas. es aris 56 kbiti/wm siCqariani 

komutirebuli arxebis gamoyeneba. ZiriTadi sxvaoba satelefono 

da 56 kbit/wm gamtarunarianobis mqone  komutirebul xazebs 

Soris, es aris monacemTa gadacemis siCqareebis gazrdis 

SesaZlebloba. aqamde satelefono xazebis umravlesoba 

uzrunvelyofda gamtarunarianobis 28.8 kbit/wm–dan      33.6 
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kbiti/wm–mde. amJamad Seqmnilia ukve axali saSualeba (magaliTad, 

X2 teqnologiiT Seqmnili modemi UES Robotics), romelic 

uzrunvelyofs   56 kbit/wm siCqares standartul satelefono 

xazSi. raSi mdgomareobs aseTi siCqaris mqonde komutirebuli 

arxebis upiratesoba? es aris gamoyofili xazebis alternativa 

Tu ufro meti? cifruli komutaciis an daSorebuli SeRwevis es 

teqnologia (inglisuri abreviaturiT xSirad uwodeben Switched - 

teqnologias) saSualebas iZleva monacemTa saimedo 

gadacemisaTvis gamoiyos calke arxi, romlis gamtarunarianoba 

Seadgens 56 000 bits wm-Si. yuradReba mivaqcioT erT garemoebas 

T1 gamoyofili xazi ekuTvnis monacemTa gadacemis 

“damoukidebel” fizikur garemos. sxva sityvebiT rom vsTqvaT, 

miuerTdes T1 xazs komutatori an sakomutacio mowyobiloba ar 

aris aucilebeli, e.i. orwertilovani T1 arxis gamoyenebis dros 

ar aris aucilebeli ganxorcieldes bolo wertilebSi 

komutaciis nebismieri saxe da, Tu es mainc gaxda saWiro, es 

xdeba maSin, roca aucilebelia sxva T1 xazis sxva arxebSi 

momxmareblebisaTvis monacemebis gadacema. amisaTvis T1 xazidan 

gamoiyofa calke arxebi. ase, rom mTliani 56 kbit/wm-iani 

gatarebis zoli, gamoyofili konkretul misamarTze monacemebis 

gadasacemad, ganixileba rogorc komutirebuli erTi arxi_ 

Switched 56. termini komutirebuli arxi aseT SemTxvevaSi niSnavs 

imas, rom am arxis meore bolo ekuTvnis ukve T1 xazs saerTo 

moxmarebis satelefono qselSi PSTN (Public Switched Telephone 

Network), amasTan calke komutirebuli arxebi (imave 56 kbit/wm-iani 

gamtarunarianobiT) SeiZleba komutirdes sxva PSTN bolo 

wertilebTan Tavisi qseluri atributebiT: komutatorebiT; 

gamtarebiT; adapterebiT da sxva aRWurvilobebiT, rac ki 

saWiroa monacemebis erTi adresatidan meoreSi gadasacemad. 

Tumca aqve unda aRiniSnos isic, rom aseTi gamoyofili xazis 

integracia T1 – is CSU/DSU mowyobilobebTan moiTxovs damatebiT 
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gamomTvlel SesaZleblobebs, rac aZvirebs aRWurvilobis 

Rirebulebas.  

Switched 56 iyo pirveli cifruli arxebi, romlebic aages 

satelekomunikacio kompaniebma. misi dabali Rirebulebis gamo 

sxva gamoyofil cifrul xazTan SedarebiT dReisTvisac xdis mas 

rogorc idealur garemos maRalsiCqariani qseluri 

damatebebisaTvis, rac Zalze misaRebia globaluri 

qselebisaTvis.  

kvalificiuri qselis administratori yovelTvis gaakeTebs 

arCevans, saxeldobr, aseT komutirebul arxebze da ara T1 

gamoyofil xazebze globalur qselSi SeerTebebis 

dasamyareblad. vinaidan SeerTeba myardeba realuri monacemebis 

gadacemis momentebSi, Rirebulebis mixedviT es teqnologia 

Zalze efeqturia. ufro metic, vinaidan  Switched 56 arxebi 

warmoiqmna gacilebiT adre iseT teqnologiebTan SedarebiT, 

rogoricaa kadrebis retransliacia an Cvens mier ara erTxel 

xsenebul ATM, bolo mowyobilobebis dayenebis, mierTebisa da 

arxis gawyobis, aseve Tviuri saabonento gadasaxadi (T1-Tan 

SedarebiT) mniSvnelovnad naklebia vinaidan T1 gamoyofili 

xazisaTvis yovelTvis saWiroa tarifis gadaxda imis miuxedavad 

gadaicema Tu ara am xazSi monacemebi. fasebi  Switched 56 

aRWurvilobisaTvis dabalia vidre analogiuri aRWurvilobis 

fasebi T1 gamoyofili xazebisaTvis da Tanac, vinaidan SeerTeba 

myardeba moTxovnis mixedviT, gamtarunarianobis zoli 

gamoiyeneba ufro efeqturad, vidre T1 xazebSi (Tumca jer kidev 

arseboben provaiderebi, romlebic mxars uWeren T1 xazebiT 

kardebis retransliacias. aseTi tipis momsaxureba ufro Zviria, 

vidre Switched 56 – iT momsaxureba). 

Switched 56, miuxedavad misi farTod gavrcelebisa (gansakuTrebiT 

mWidrod dasaxlebul raionebSi), swrafad Zveldeba. amis mizezia 

ufro misaRebi da metad gavrcelebuli ISDN, vinaidan am 

ukanasknelis samsaxurebi iyeneben agregirebul arxebs, 
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romlebsac gaaCniaT ukeTesi maxasiaTeblebi Switched 56 arxebTan 

SedarebiT. Tumca bolo dros e.w. inversiuli multipleqsirebis 

teqnologiebis gamoyeneba saSualebas iZleva gaerTiandes ISDN da 

Switched 56 is samsaxurebi erTiani arxis Sesaqmnelad. es ki Zalze 

SesaniSnavi saSualebaa, vinaidan SesaZlebeli xdeba imave 

aRWurvilobisa da momsaxurebis gamoyeneba ISDN qselis axal 

SesaZleblobebTan SerwymiT.  

es teqnologia (Switched 56) amJamad gamoiyeneba ZiriTadad dabali 

warmadobis SeerTebebis dasamyareblad, aseve im SemTxvevebSi, 

roca ar aris aucilebeli mudmivi SeerTebebis saWiroeba. ase, 

rom Switched 56 farTod gamoiyeneba rogorc sarezervo arxi 

gamoyofili xazebisaTvis (ix. nax.1.2-ze wyvetili xazebi).  

 

 

nax. 1.2. Switched 56–is gamoyeneba, rogorc “saTadarigo” varianti gamoyofili 

T1 xazisaTvis 

 

yuradReba gavamaxviloT Switched 56–is kidev erT gamoyenebaze 

korporaciuli Web–serverebTan urTierTobis dros, romlis 

drosac sruliad gancalkevebulia igi pirveladi qseluri 

interfeisidan. es kargad Cans nax.1.3-ze. 
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nax.1.3. Switched 56 arxis gamoyenebis magaliTi iafi gare 

SeerTebis saxiT 

 

aseTi serveri uSualod miuerTdeba Internet – s gamoyofili 

xaziT, romelic Semdeg erTdroulad iqneba gamoyenebuli yvela 

momxmareblis mier. es xdeba iseT SemTxvevebSi, roca sistemuri 

administratori moisurvebs moaxdinos serverSi SeRwevis 

organizeba ise, rom ar CaTvlis saWirod autentifikaciisaTvis 

saWiro informaciis gadacemas Internet–is yvelasaTvis 

xelmisawvdomi qseliT. saxeldobr, aseTi gare SeerTeba Web– 

serverTan iqneba mizanSewonili damyardes igi Switched 56 arxiT 

(advili misaxvedria es im SemTxvevaSi xdeba, roca serverTan 

urTierToba ar saWiroebs usafrTxoebis gansakuTrebuli zomebis 

miRebas).  

funqcionaluri daniSnulebis TvalsazrisiT gamoyofili xazebi 

awarmoeben gamoyofil SeerTebebs qselis im kvanZebs Soris, 

romlebic iZlevian minimaluri ZalisxmeviT monacemTa gadacemis 

martiv SesaZleblobebs, Tumca isini ar amyareben uSualo 

SeerTebebs or wertils Soris (rogorc amas zogjer Tvlian 

SDH – teqnologiebSi naklebad Caxeduli specialistebic ki). 

monacemTa gadamcemi globaluri sistemisaTvis gamoyofilma 

xazebma SeiZleba daamyaron daSorebuli SeerTebebi mxolod 
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telesakomunikacio kompaniis sakomutacio centrebiT. amasTan 

kavSiris xazebis saerTo sigrZe (gaWimuloba) yovelTvis 

aRmoCndeba im geografiul manZilze ufro meti (rogorc adrec 

SevniSneT), romlebsac SeerTebisas Tvlian arxis or bolo 

wertils Soris, vinaidan faqtiurad arxma unda gaiaros mTeli 

infrastruqtura. ra Tqma unda erTi SexedviT SeerTebis es 

meTodika naklebad efeqturad gamoiyureba, vidre monacemTa 

gadacemebi uSualod pirdapiri SeerTebebiT ori bolo kvanZebis 

wyvilebs Soris. miuxedavad amisa aseTi araefeqturoba 

konpesirdeba momsaxurebis unikaluri saSualebebiT. cxadia 

gadamcemi garemos or wertilovani monakveTebi da maTi 

sadiagnostiko saSualebebic aRmoCndeba usargeblo rogorc ki 

saWiro aRar gaxdeba aseTi SeerTebisas or bolo kvanZs Soris 

urTierTqmedeba.  

sakomutacio centrebi asruleben ganawilebis ZiriTadi MDF 

(Main Distribution Frame) da Sualeduri IDF (Intermediate  Distribution Frame) 

jgufebis funqciebs Senobebis sakabelo gayvanilobebis 

sistemaSi. ganawilebis es jgufebi awarmoeben im saltis 

agregirebas (sxvadasxva daniSnulebiT gamoyenebas) romelic 

gaWimulia mTels SenobaSi. TiToeul kvanZs es aZlevs saSualebas 

erTi Senobis sazRvrebSi, rogorc adrec SevniSneT, gamoyenebuli 

iqnes erTnairi aRWurviloba rogorc cifruli monacemebis, ise 

xmis signalebis gadasacemad erTi da igive gayvanilobiT. igive 

exeba sadiagnostiko saSualebebsac.  

telesakomunikacio kompaniis uaxloes komutirebis centrTan 

yvela bolo kvanZebis SeerTebas mivyavarT mravaljeradi 

gamoyenebis infrastruqturis formirebasTan. miuxedavad imisa, 

icvleba Tu ara moTxovnebi SeerTebaze an drois mixedviT 

gaerTianebuli trafikis ganawilebaze, SeerTeba, magaliTad, 

centralur ofissa da bolo (magaliTad misi filialis) kvanZs 

Soris rCeba rogorc aucilebeli piroba. 

centraluri ofisis gavliT daSorebuli kvanZebis SDH 

teqnologiebiT urTierTdakavSirebis kidev erT dadebiT mxares 
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warmoadgens manZilze diagnostirebis SesaZlebloba. es 

cxadicaa, vinaidan, magaliTad, Tu ki gadamcemi garemo 

warmodgenili iqneboda kabeliT, gaWimuli or bolo kvanZs 

Soris, aseT SemTxvevaSic ki Seferxebisas uwesivrobebis yvelaze 

elementaruli analizis Sesasruleblad, saWiro gaxdeboda 

teqnikosis gagzavna. sakomutacio centrebis arsebobis wyalobiT 

ki gamoyofili xazebis garemoSi SesaZlebelia Catardes 

sxvadasxva sadiagnostiko testireba uSualod am centrebidan 

MAIN–Analyzer–isa da LOCAL–Analyzer–ebis daxmarebiT. aseTi 

daSorebuli diagnostirebis SesaZlebloba ki qselis dacvisas 

Seferxebebisagan mniSvnelovnad dazogavs, rogorc fulad 

xarjebs aseve saWiro drois danaxarjebsac.  

imisaTvis, rom Catardes daSorebuli diagnostirebis 

procedura, satelefono sadguri ecdeba daamyaros kavSiri arxis 

orive mxaris aRWurvilobasTan (nax. 1.4). es imis maniSnebelic 

iqneba, rom Tu ki am arxis orive mxares kavSiri damyardeba e.i. 

cxadia, Seferxebasac, ra Tqma unda, adgili ar aqvs. 

 nax.1.4. gamoyofili xazebi mxars uWeren daSorebuli diagnostirebis 

procedurebs 
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 winaaRmdeg SemTxvevaSi, Tu aseTi kavSiri erT–erT CSU/DSU 

modulTan ver moxerxdeba, es imis maniSnebelic iqneba, rom 

uwesivroba izolirebulia monacemTa gadamcemi arxis romelime 

segmentSi. nebismier SemTxvevaSi, rogorc zemoT SevniSneT, 

daSorebuli diagnostireba mniSvnelovnad zogavs fulad da 

droiT danaxarjebs.  

gamoyofili xazebis realuri topologiebi SeiZleba iyos 

sakmaod rTuli. nax. 1.4-ze warmodgenilia gamoyofili xazis 

specialurad gamartivebuli struqtura romlebzec naCvenebia 

bolo kvanZebis CSU/DSU modulebs (romlebsac SeTavsebuli aqvT 

marSrutizaciis funqciebic), centralur ofisisa da mTavari 

ofisis sakomutacio mowyobilobas Soris T1 da T3 tipis 

gamoyofili xazebi. amasTan sakomutacio infrastruqturas 

momxmareblis bolo aRWurvilobebisaTvis (CPE) gaaCnia 

SeerTebebis sxvadasxva doneebi (topologiebi), romlebic 

mTlianobaSi qmnian satelefono sadgurebis komutirebul 

infrastruqturas.  

momdevno $1.3 gavaanalizoT sadiagnostiko procedurebis 

warmoebis sirTuleebi, aqedan gamomdinare davasabuToT 

Sesabamisi sadiagnostiko saSualebebis SemuSavebisa da 

gamoyenebis aqtualuroba, davsaxoT konkretuli amocanebic, 

romelTa gadawyvetac xels Seuwyobs aRniSnuli siZneleebis 

daZlevas.  

 

 

 1.3. monacemTa daSorebuli gadacemebis saimedoobis 

sadiagnostiko procedurebis warmoebis siZneleebi globalur 

qselebSi. sadiagnostiko efeqturi saSualebebis SemuSavebisa da 

gamoyenebis aqtualuroba. naSromis konkretuli amocanebis 

formulireba   

 

wina paragrafSi ZiriTadad daxasiaTebuli gvqonda 

standartuli xazi T1, romelic aseve Cvens mier naxsenebi 



42 

 

multipleqsirebis sxvadasxva meTodebiT iyofoda 24 arxad. T1 

xazis arendiT gacemis dros satelefono kompania am 24 arxidan 

mxolod ramodenime DSO arxs romelTa arendisaTvisac safasurs 

mas uxdian. winaaRmdeg SemTxvevaSi danarCeni arxebis 

instalaciasac ki ar awarmoeben, Tumca isini iyeneben erTnair 

saboloo (damaboloebel) mowyobilobebs. aqedan iRebs saTaves 

sadiagnostiko procedurebis warmoebis is siZneleebic, 

romlebic asaxavs gamoyofili xazebis gamoyenebas globaluri 

qselebis asagebad. standartuli T1 – T4 xazebi sxvadasxva 

raodenobis arxebiT, mTlianobaSi qmnian SDH (Digital Signal Hierarchy) 

nomenklaturas. xmis signalebis gadasacemad es xazebi 

(sxvadasxva gamtarunarianobiT) iyofa DS0 – DS4. mTeli DSH 

nomanklatura aigeba maTgan martivi – DS0 arxis bazaze (DS0 – 

Digital Signal 0). xSir SemTxvevaSi am ukanasknelis gamtarunarianoba 

tolia 64kbiti/wm, romelic savsebiT sakmarisia erTi 

gacifrebuli xmis signalisaTvis. ufro maRali 

gamtarunarianobis misaRebad DS0 arxebi agregirdeba. 

magaliTisaTvis ganvixiloT sxva tipis arxebis zogierTi 

maxasiaTebeli:  

_DS1. DS1 – is konfiguracia sxvebTan SedarebiT ufro 

gavrcelebulia, romelic saSualebas gvaZlevs monacemebis 

agregirebas 1.544 mbiti/wm siCqariT. DS1 – Sedgeba 24 DS0 

arxebisagan, romlebic mxars uWers xmisa da cifruli 

informaciis erTdroul gadacemas. DS1 arxebs xSirad iyeneben 

satelefono sadgurebsa da saofise avtomaturi satelefono 

sadgurebs Soris magistralebis saxiT.   

_DS2. DS2–is konfiguracia winasTan (DS1) SedarebiT naklebadaa 

cnobili momxmareblebis mxridan. agregirebuli 96 DS0 arxebi 

saSualebas iZleva miRweuli iqnes 6.312mbiti/wm gamtarunarianoba. 

Tu adre aseT xazebs intensiurad iyenebdnen magistralebis 

saxiT satelefono sadgurebs Soris, amJamad SeimCneva tendencia, 

rom maT cvlian xazebi DS3.  
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_DS3. DS3–xazi Sedgeba 672 DS0 arxisagan, rac saSualebas iZleva 

gaizardos gamtarunarianoba 44.736 mbiti/wm – mde.  

aqve SevniSnoT, rom standartebis saxiT DS0 evropaSi Setanili 

iqna eleqtrokavSirgabmulobis saerTaSoriso kavSiris (ITU) mier, 

romelic ramdenadme gansxvavdeba amerikuli standartebisagan 

(DS0 agregaciis doneebis cvlilebebis gamo, magaliTad T1 xazis 

evropuli eqvivalenti aRniSnulia E1 – iT da igi aerTianebs ara 

24 arxs, aramed 30 – s).  

rac Seexeba kompiuteruli qselebisaTvis T tipis xazebi 

uSualod urTierTqmedeben ZiriTadad OSI modelis sam doneze 

(fizikur, arxul da qselur doneebze). danarCen doneebTan 

urTierTqmedeben momxmareblis qselis apataruruli da 

programuli uznunvelyofa.  

saimedoobis TvalsazrisiT OSI modelis fizikuri done iZleva 

moTxovnebis formulirebas aparaturuli uzrunvelyofis, 

gayvanilobis (sakabelo), SemaerTebeli Canglebisa da qseluri 

SeerTebebis sxva eleqtruli da fizikuri maxasiaTeblebis 

mimarT. Tu SevexebiT T – tipis xazebisaTvis dayenebul 

SeerTebebs, es moTxovnebi vrceldeba Cvens mier zemoTxsenebuli 

arxisa da monacemebis momsaxurebis mowyobilobebzec (CSU/DSU), 

romlebiTac sruldeba SeerTebebi (gayvanilobebi) fizikur da 

eleqtrul doneze da maTi sadiagnostiko saSualebebic 

Tvalyurs adevneben xazis fizikur mdgomareobas.  

sadiagnostiko saSualebebi OSI modelis arxul doneze mxars 

uWeren SeerTebebs da axorcieleben Secdomebis koreqcias. T – 

sistemaSi arxuli donis funqciebs asrulebs kadrebis 

formirebis protokoli. 

OSI modelis qselur doneze sadiagnostiko saSualebebi 

akontroleben am doneze warmoebul procedurebs, romlebic 

exeba qselsa da momxmareblebs Soris monacemTa gacvlas. T – 

sistemebSi marSrutizaciis martiv funqciebs asrulebs kadrebis 

formirebis protokolebi, xolo eleqtruli signalebis 
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generaciaze da gamocnobaze pasuxilgebelia CSU/DSU 

mowyobilobebi.  

aqve aRvniSnoT isic, rom sxvadasxva gadamcem garemoSi fizikur 

doneze (kompiuteruli qselebis asagebad) gaaCniaT sxvadasxva 

SesaZleblobebi. magaliTad, gasaWim wyvils gaaCnia ara umetes 

erTi T1 xazis gamtarunarianoba, koaqsialur kabels _ oTxamde 

T1 xazebis gamtarunarianoba, maRalsixSirul kabels _ rvamde T3 

xazebis gamtarunarianoba, xolo bolo teqnologiebis optikur – 

boWkovan kabeli_ocdaoTxamde T3 xazebis gamtarunarianoba.  

wina paragrafebSi vaxseneT CSU/DSU samsaxurebis 

mowyobilobebi, romlebic arxebisa da monacemebis formirebas 

awarmoeben Sesabamisi modulebiT. arxis momsaxurebis moduli 

CSU asrulebs ramodenime funqcias: 

_satelefono kompaniasTan awarmoebs SeerTebas fizikur da 

eleqtrul doneze; 

_pasuxismgebelia cifruli monacemebis eleqtrul signalebSi 

gardaqmnaze. CSU awarmoebs, agreTve, impulsebis 

Tanamimdevrobebis wesis cvlilebis algoriTmis realizacias 

(magaliTad, B8ZS algoriTmis realizacias asrulebs 

mowyobilobebi arxis momsaxurebis doneze); 

_D4 an ESF protokolis Sesabamisad aformirebs kadrebs, 

axorcielebs Secdomebis koreqciasa da Tvalyurs adevnebs xazis 

mdgomareobas. 

rac Seexeba  momsaxurebis DSU modulis ZiriTad funqcias, misi 

mowyobilobebi awarmoeben multipleqsoris standartuli 

unipoliaruli signalis gardaqmnas bipoliarul signalSi. 

monacemTa momsaxurebis es moduli pasuxismgebelia, agreTve, 

signalebis sinqronizaciis koreqtulobaze (sworad Catarebaze). 

rac Seexeba multipleqsirebis meTodebs, maT Sesaxeb mokled 

aRvniSneT wina paragrafebSi. aRvniSnoT mxolod, rom 

Tanamedrove multipleqsorebs SeuZliaT moaxdinon arxebis 

agregireba 64 kbiti/wm-ze meti gamtarunarianobis Seqmnis mizniT 

da gamoyon arxSi aranaklebi 64kbiti/wm gatarebis zoli. 
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multipleqsorebi gamoicnoben terminaluri aRWurvilobis did 

nawilsac da gaewyobian maTTan samuSaod Sesabamisi programuli 

uzrunvelyofis daxmarebiT. ufro metic, multipleqsorebi 

zogjer asruleben monacemTa impulsur – kodur procedurebs 

analogiuri mowyobilobebisaTvis.  

saWiroa aRiniSnos, rom T–tipis xazebs sxvadasxva qselebTan 

dasakavSireblad xSirad miuerTeben qselur xids an 

marSrutizators ori sxvadasxva tipis qselebis SesaerTeblad. 

amisaTvis iyeneben protokolebis aucilebel gardaqmnas 

(magaliTad, salturi struqturis qselis protokolebs, 

rgoluri struqturis mqonde qselis protokolebSi anda 

piriqiT). xSirad xidebs ayeneben CSU/DSU modulebsa da Ethernet 

lokalur qsels Soris, riTac maTi diagnostireba sakmaod 

Zneldeba. TiTqmis yvela dayenebuli T1–xazebsa da Ethernet 

lokalur qselebs Soris CSU/DSU mowyobilobebi asruleben 

marSrutizaciis (routing) funqciebsac. diagnostirebis siZnele 

warmoiqmneba marSrutizaciis procesSi, romelic warmoadgens 

ufro rTul versias retransliaciisas (bridging). TiToeuli 

paketis Semcveloba aseT dros analizirdeba lokalur qselSi 

an T1-xazze misi adresatis gansazRvris mizniT. amJamad qselur 

bazarze gamoitanes T–Ethernet xidebis modelebi, romlebsac 

SeuZliaT sxvadasxva protokolis paketebis marSrutizacia. 

magaliTad, Tu xdeba Apple Talk teqnologiis ori qselis SeerTeba, 

marSrutizatori mxars unda uWerdes am teqnologiis Sesabamis 

protokols. analogiurad, magaliTad, Tu saWiroa ori Novell 

qselis SeerTeba T1–xaziT, aseT SemTxvevaSi marSrutizatori 

mxars unda uWerdes IPX protokols. da bolos, Tu T1– 

gamoyofili xaziT romelime qseli uerTdeba Internet–s, maSin 

marSrutizatori, ra Tqma unda, mxars unda uWerdes TCP/IP 

protokols (Microsoft – is).  

rogorc wina paragrafebSi aRvniSneT, T–tipis cifruli xazebis 

arendiT aReba mizanSewonilia im SemTxvevebSi, roca arsebobs 
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mudmivi moTxovnileba monacemTa intensiuri gadacemebisa. xSirad 

gamoyofili cifruli xazebis arendac sakmaod maRalia, amitom 

korporaciis daSorebuli filialebis qveqselebis yvela 

administratori unda kargad dafiqrdes maTi gamoyenebis 

mizanSewonilobaze. arendis Rirebulebas adgens misi provaideri 

da igi damokidebulia rogorc xazis sigrZeze, ise mis 

gamtarunarianobaze (romelic miiRweva damatebiTi DS0 arxebis 

amoqmedebiT). jerovani yuradReba unda mieqces erT garemoebasac. 

Tu qselis muSaobis specifika iseTia, rom arsebobs 

aucilebloba monacemTa mudmivi intensiuri gadacemis, maSin 

xelsayrelia arendiT mudmivi xazis aReba, xolo Tu dRis 

ganmavlobaSi monacemTa gacvlis intensioba icvleba, maSin 

mizanSewonilia arendiT aRebuli iqnes ISDN xazi, romlis 

gamoyenebisaTvis arendis fasi ganisazRvreba monacemTa gadacemis 

konkretul momentebSi ramdeni arxia amoqmedebuli. ase, rom 

sasargeblo trafikis gansazRvra xels uwyobs saxsrebis 

ekonomiur xarjvas.  

rogorc nax.1.4-dan Cans, xSirad T1 da T3 xazebi gamoyeneba 

lokaluri qselis an serverebis Internet–Tan misaerTeblad. 

praqtikuli gamoyenebis TvalsazrisiT T1 xazs gaaCnia sakmarisi 

gamtarunarianoba imisaTvis, rom daakmayofilos korporaciis 

momxmareblebis didi raodenobis moTxovnebi eleqtronuli 

fostiT Setyobinebebis gadasagzavnad da sainformacio Web – 

resursebis dasaTvaliereblad. 

Tu Tqven (rogorc filialis TanamSromels) jer kidev ar xarT 

mierTebuli Internet–is globalur qselTan, Tqven unda mimarToT 

provaiders, romelic gaZlevT momsaxurebas gamoyofili xazebiT. 

isini, rogorc wesi, karg damokidebulebaSi arian satelefono 

kompaniasTan. es aCqarebs xazebis instalaciis (gawyobis) 

procesebs. amas garda provaideris personali dagexmarebaT iseTi 

administratiuli amocanebis gadawyvetaSi, rogoricaa domenebis 

saxelwodebebis registracia, IP–misamarTebis mikuTvneba da a.S.  
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kidev erT garemoebas unda mieqces yuradReba. gamoyofili 

xaziT Internet–Tan mierTebis Semdeg arasanqcirebuli SeRwevis 

albaToba lokalur (Cvens SemTxvevaSi, korporaciisa da misi 

filialebis) monacemebTan izrdeba sagrZnoblad. aseT 

SemTxvevaSi ufro meti unda daeTmos brandmauerebs, aseve 

marSrutizatorebs, romlebic ganaxorcieleben filtraciebs da 

aseve usafrTxoebis sxva RonisZiebebs. aseT dros provaideris 

personali  (gamoyofili xazebis) valdebulia dagexmaroT Tqveni 

qselis usafrTxoebis dacvaSi da rekomendacia gagiwioT karg 

eqspertTan am sferoSi. es yvelaferi formdeba saxelSekrulebo 

oqmiT qselis administratorsa da provaideris samsaxurTan.  

saimedoobis TvalsazrisiT gamoyofili T1 xazebi zedmiwevniT 

testirdeba dayenebis etapze, vinaidan aseT dros xSiria 

komponentebis mtyuneba (gansakuTrebiT momxmareblebis 

aRWurvilobebSi). miuxedavad amisa mtyunebebi mainc warmoiqmneba. 

magaliTad, aparaturis mtyunebebs, kabelebis gawyveta an 

xelSemSlelebis zemoqmedeba xSirad iwvevs qselis srul an 

nawilobriv mtyunebebs.  

bolo Taobis CSU/DSU saSualebas iZleva Catardes 

sadiagnostiko testireba lokaluri aRWurvilobebis, raTa 

aRmoifxvras uwesivrobebi, Tumca bolo momxmarebels saeWvoa 

SeeZlos seriozuli Seferxebebis aRmofxvra uSualod T1 xazSi. 

aseT SemTxvevebSi gamoyofil T1  xazSi nebismieri problemis 

warmoqmnisas saWiroa diagnostirebisaTvis mimarTos satelefono 

kompaniis momsaxure personals. zemoT aRniSnuli gvqonda 

ZiriTadad T1–is gamoyeneba ISDN–Tvis, magram bolo periodSi 

gamoCnda ufro teqnologiebi, romlebic ufro swrafad 

gadascemen monacemebs, vidre T1. aseTi teqnologiebia B-ISDN, 

SMDS da Cvens mier ukve daxasiaTebuli ATM teqnologiebi. 

arxebis komutaciis magivrad, romelsac axorcielebs ISDN, B-

ISDN mxars uWers paketebis komutacias. SMDS teqnologiac SMDS 

(Switched multi–megabit DigiTal Service), mxars uWers paketebis 
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komutaciis algoriTmebs, romlebsac moixsenieben rogorc 

monacemTa gadacemis multimegabaitiani momsaxurebis 

algoriTmebs. SMDS–Si gamtarunarianoba 16 mbiti/wm-dan 

gazrdilia 45 mbiti/wm-mde. rac Seexeba ATM (Asynchronous Transfer 

Mode) teqnologiebs, Cven isini davaxasiaTeT wina paragrafebSi. 

igi mcire, 53 baitiani “ujredebis” saxiT uzrunvelyofs 

monacemTa gadacemis maRal siCqareebs 155 mbiti/wm da 622 mbiti/wm 

diapazonSi da igi amJamad warmoadgens (ATM-teqnologia) 

rogorc B-ISDN samsaxuris perspeqtiul mimarTulebas. am 

ukanasknels seriozul konkurencias uwevs sinqronuli optikuri 

qseluri teqnologia, romelic cnobilia Sonet–is saxelwodebiT 

(Sonet – Asynchronous Optical Network). igi iyenebs kadrebis formirebis 

principulurad axal xerxs, romelic saSualebas iZleba 

awarmoos DSO arxebis ufro maRali xarisxis agregireba. Sonet 

arxebis nomenklaturaSi Sedis arxebi OCx  saxelwodebebiT. am 

arxebis maqsimaluri gamtarunarianobebi Seadgens: OC1 (51.84 

mbiti/wm), OC3 (155.52 mbiti/wm), OC9 (466.56 mbiti/wm) da OC12 (622.08 

mbiti/wm). ase, rom uaxloes periodSi Sonet–s SeuZlia wamSi 

gadasces 1 gigabaiti informacia. amJamad es teqnologia sakmaod 

ZviradRirebulia da mas iyeneben mxolod msxvili da finansurad 

Zlieri satelekomunikacio kompaniebi, Tumca uaxloes momavalSi 

varaudoben, rom T – tipis xazebis msgavsad misi momsaxurebis 

fasebic TandaTan daiklebs da xelmisawvdomi iqneba arc Tu ise 

mdidari kompaniebisaTvisac. 

aRniSnuli paragrafis dasasruls mokled SevexoT im 

problemebs, romlebic Tan axlavs qseluri teqnologiebis 

realizaciebs gamoyofil xazebze, xolo momdevno paragrafSi 

naSromis Tematikidan gamomdinare maTgan ufro meti yuradReba 

gavamaxviloT sadiagnostiko procesebis zogierT sxva 

siZneleebzec. am siZneleebs ganapirobebs sxvadasxva paketebis 

gadacema–miRebis dros gamoyofili arxebis agregirebis 

procedurebic.  
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daSorebuli SeerTebebis dros gamoyofili xazebis gamoyenebis 

ramodenime midgoma arsebobs. maTgan aRsaniSnavia sakomutacio 

centrebis organizeba, romlebic asruleben ganawilebis 

ZiriTadi jgufis funqciebs (MDF–Main Distribution Frame) da 

ganawilebis Sualedur jgufebs (IDF Intermediate Distribution Frame), 

filialebis Senobebis sakabelo gayvanilobis sistemebSi. 

ganawilebis rogorc ZiriTadi, ise Sualeduri jgufebi axdenen 

Senobebs Soris gaWimuli xazebis TiToeuli saltis agregirebas. 

es saSualebas iZleva TiToeul kvanZs mieces SesaZlebloba 

korporaciis filialis Senobebs SigniT gamoiyenon erTi da 

igive tipis aRWurviloba, anu erTnairi mowyobilobebi erTi da 

igive gayvanilobebze (sakabelo xazSi) xmovani signalebisa da 

monacemebis gadasacemad.  

telesakomunikacio kompaniis mier organizebuli sakomutacio 

centris mier yvela bolo (hostis) kvanZebis SeerTeba qmnis am 

SeerTebis mravaljeradi gamoyenebis infrastruqturas. es 

ukanaskneli ki warmoqmnis garkveul siZneleebs diagnostirebaSi. 

misi gadaWra ki aucilebelia, vinaidan miuxedavad moTxovnebis 

cvlilebebisa gaerTianebuli trafikis SeerTebaze an 

ganawilebaze, centraluri ofisis dakavSireba bolo kvanZebTan 

rCeba rogorc aucilebeli moTxovda. 

sadiagnostiko procedurebis warmoebis TvalsazrisiT 

centraluri ofisis gavliT kvanZebis urTierTkavSirs erT-erT 

upiratesobas warmoadgens manZilze misi diagnostirebis 

SesaZlebloba.  

Tu ki gadamcemi garemo ganxorcieldeboda (yvelaze martiv 

SemTxvevaSi) mxolod kabeliT romelic gaWimuli iqneboda bolo 

or kvanZs Soris, misi uwesivrobis aRmosafxvrelad saWiro 

gaxdeboda teqnikosis gamoZaxeba, xolo rac Seexeba sakomutacio 

centrebis arsebobas gamoyofili xazis garemoSi SeiZleba 

Catardes sxvadasxva sadiagnostiko testebis gagzavna uSualod 

am testebidan (amgvar centrebSi sadiagnostiko saSualebebis 

organizebis infrastruqturis Seqmnis idea ganviTarebulia 
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warmodgenil naSromSi sadiagnostiko Main–Analyzer da Local – 

Analyzer–analizatorebis saxiT. igi dawvrilebiTaa ganxiluli 

momdevno TavebSi). 

kompiuteruli qselis daSorebuli diagnostireba 

mniSvnelovnad dazogavs rogorc dros, ise fulad danaxarjebs 

qselis saimedo dacvisa da uwesivrobebis aRkveTis 

TvalsazrisiT. 

gamoyofili xazebis gamoyenebisas imisaTvis, rom  Sesruldes 

daSorebuli diagnostirebis procedura, satelefono sadguri 

cdilobs daamyaros kavSiri bolo aRWurvilobasTan (CPE) arxis 

orive mxares (bolos). nax.1.4-ze naCvenebi gvqonda sqema romliTac 

gamoyofili xazebi mxars uWerda daSorebul diagnostirebas. 

Tumca aqve unda aRiniSnos isic, rom saimedoobis diagnostirebis 

saSualebebis efeqturi gamoyenebis aseTi martivi midgoma mainc 

ver mogvcems sasurvel Sedegebs (naSromSi SemoTavazebuli 

“inteleqtualuri” analizatorebis gamoyenebis gareSe). amgvari 

martivi midgoma rom dayendes CPE orive mxares problemas 

srulad ver gadawyvets. igi atarebs mxolod monitoringis 

funqcias (e.i. Tu kavSiri aris or CPE mowyobilobebs Soris, e.i. 

uwesivrobas adgili ar aqvs). magram im SemTxvevaSi, roca ar 

myardeba kavSiri CSU/DSU romelime modulTan maSin diagnostika 

rTuldeba da uwesivroba unda izolirebuli iqnes romelime 

arxSi (an arxis romelime segmentSi), Tumca rogorc SevniSneT, 

daSorebuli diagnostika Tundac ubralo daTvalierebebi, mainc 

axdens droisa da fuladi saxsrebis ekonomias. 

saWiroa aRiniSnos, rom globaluri qselebisaTvis daSorebuli 

SeerTebebi gamoyofili cifruli xazebiT, zogierTi 

sadiagnostiko funqciebi grZel manZilebze unda Sesruldes 

sxvadasxva provaiderebis mier, romlis daqvemdebarebaSic aris 

hostis kompiuterebs Soris yvela satranzito monakveTi (xazi) 

paketebis gagzavna_miRebis mTel marSrutze. maT mxridan 

kontrols ki axlavs rogorc teqnikuri, ise organizaciuli 

saxis siZneleebi. aseT SemTxvevebSi paketebis satranzito 
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gavlisas provaiderma unda Seamowmos kabelebis xarisxi, Tanac 

yuradReba unda miaqcios imas, rom signalebi arxebiT 

gadaicemodnen saWiro sixSiriT da Tanac uSecdomod. signalebis 

gadacemis xarisxze ki zegavlenas axdens bevri faqtori, 

dawyebuli xazebis (kabelebis) fizikuri dazianebebiT, 

damTavrebuli sxvadasxva xasiaTis xelisSemSlelebiT, romlebic 

gamowveulia gare wyaroebis zegavleniT (maT Soris 

naperwklebis, elvisagan warmoqmnili parazituli sixSireebis 

zegavleniT, radiaciuli gamosxivebis movlenebiT da a.S). 

amgvarad, globalur qselur gaerTianebebSi sadiagnostiko 

efeqturi saSualebebis SemuSavebasa da gamoyenebas metad 

aqtualuri mniSvneloba gaaCnia. daSorebul SeerTebebSi 

gamoyofili xazebis fizikuri mdgomareoba mowmdeba 

xelsawyoebiT (romlebsac xSirad moixsenieben rogorc qselis 

fizikuri donis sadiagnostiko analizatorebs), maT Sorisaa 

specialuri mowyobiloba, romelic cnobilia refleqtometrebis 

saxelwodebiT. misi daxmarebiT sadiagnostiko kontroli 

xorcieldeba ukan dabrunebuli testuri signalis (an testuri 

signalebis seriis) analiziT.  

qselis normaluri (da saimedo) funqcionirebisaTvis SecdomaTa 

diagnostika swarmoebs Secdomebis mTvlelebis daxmarebiT da 

maTi mimdinare mdgomareobebis analiziT. amasTan maRalsiCqariani 

cifruli xazebis (misi yvela gamoyenebuli arxis) testireba 

unda swarmoebdes periodulad da  diagnostikis Sedegebi (an 

misi statistika) fiqsirdebodes specialur saaRricxo JurnalSi. 

diagnostirebis organizaciul siZneles warmoadgens isic, rom 

Tu am Jurnals awarmoebs provaiduli mxare, es Sedegebi unda 

ecnobos globaluri qselis hostis qveqselebis 

administratorebis orive mxares (paketebis gamgzavni da mimRebi 

qveqselebis administratorebs). signalebis dakargva SeiZleba 

dakavSirebuli iyos xazis gawyvetasTan an signalis dasaSveb 

doneze met SesustebasTan, ris Sedegadac izrdeba winaRoba. igi 

SeiZleba dakavSirebuli iyos sxva teqnikur mizezebTanac, 
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magaliTad CSU/DSU mowyobilobebis araswor dayenebasa da misi 

programebis instalaciasTan (gansakuTrebiT xSirad maTi 

Secvlisas an modernizaciis dros). ase, rom uwesivrobebis 

aRsakveTad saWiroa procedurebis mudmivi da efeqturi 

warmarTva qselis mTeli eqspluataciis periodSi. 

erT-erT mtkivneul problemad qselis saimedoobis diagnosti-

rebisas SeiZleba CaiTvalos sinqronizaciis mdgradobis 

darRvevebis aRmoCena da maTi drouli aRmofxvra qselis 

saterminalo mowyobilobebs Soris. aramdgrad sinqronizaciaSi 

upirveles yovlisa igulisxmeba gadacemuli an miRebuli 

signalebis doneebis cvlilebebiT warmoqmnili gadaxrebi normiT 

gaTvaliswinebuli mniSvnelobebisagan. T1 xazebSi amgvari 

SemTxvevebisaTvis dasaSvebia mxolod umniSvnelo gadaxrebi 

normirebuli (etalonuri) sidideebisagan. isini sakmaod xSirad 

dakavSirebulia multiplikatorebis an mowyobilobebis 

muSaobasTan, romlebic ganlagebulia xazebSi susti signalebis 

gasaZliereblad. aramdgradi sinqronizacia aseve SeiZleba 

warmoiqmnas sxvadasxva sayofacxovrebo xelsawyoebisagan 

warmoqmnili an bunebrivi eleqtromagnituri xmaurebis 

zemoqmedebebisagan. aqve unda SevniSnoT isic, rom diagnostika, 

dafuZvnebuli arekvlili signalebis analizze, ar SeiZleba 

Catardes paketebis gadacemebis procesebis msvlelobisas. 

Secdomebi gamowveuli sakomunikacio xazebis an mowyobilobebis 

uwesivrobebiT fizikuri xarvezebi unda gamovlindes segmentis 

lokalizebis gziT. gamoyofili xazebis gamoyenebisas misi 

arxebis sadiagnostikod gamoyenebuli unda iqnes sxva midgomebi 

(romlebic ar saWiroeben paketebis gadacema-miRebis procesebis 

SeCerebas). erT-erT aseT midgomas warmoadgens kadrebis 

sinqronizebuli gadacema-miRebis kontroli maTi sakontrolo 

Tanamimdevrobis an paketebis sakontrolo jamebis SemowmebiT. 

aseTi sakontrolo jamebis Semowmebis efeqturi diagnostiki-

saTvis warmodgenil naSromSi SemuSavebulia originaluri 

meTodi da masze dafuZnebuli sadiagnostiko testi, romlis 
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gamoyenebis efeqturoba Semowmebulia eqsperimentulad 

(warmodgenili sadisertacio naSromis daskvniT eqsperimentul 

nawilSi).  

amgvarad, zemoTTqmulidan gamomdinare, globaluri qseluri 

kompiuteruli kavSirebis saimedoobis gazrdis TvalsazrisiT 

metad aqtualur mniSvnelobas iZens sadiagnostiko saSualebebis 

SemuSaveba da gamoyeneba. am kuTxiT kompiuteruli globaluri 

qselebisaTvis saWiroa gadaiWras konkretuli amocanebic. kerZod: 

_daxasiaTdes da gaanalizebuli saxiT warmodgenili iqnes 

globalur teritoriul manZilebze telesakomunikacio qseluri 

kompiuteruli sistemis agebis Taviseburebebi multimediuri 

saxis informaciebis gadasacemad daSorebuli SeerTebebis SDH 

teqnologiebis dadebiTi da uaryofiTi mxareebis aRniSvniT; 

_daxasiaTdes aRniSnuli teqnologiebisaTvis monacemTa 

daSorebuli gadacemebis saimedoobis sadiagnostiko 

procedurebis warmoebis siZneleebi; 

_klasificirebuli iqnes qseluri sistemebis OSI etalonuri 

modelis doneebis mixedviT gamoyenebuli sadiagnostiko 

saSualebebi, maT Soris yuradReba gamaxvildes am saSualebebis 

funqciur jgufebad dayofa, raTa gauadvildes qselis 

administrators sadiagnostiko – sakontrolo saSualebebis 

SerCeva da efeqturi gamoyeneba; 

_SemuSavdes globalur garemoSi sadiagnostiko saSualebebis 

gamoyenebis ganawilebuli midgomebi Local –  Analyzer da Main – 

Analyzer analizatorebis ganlagebiT qselSi, SemuSavdes ra 

amisaTvis sadiagnostiko – sakontrolo saSualebebis 

infrastruqtura; 

_SemuSavdes sadiagnostiko Local –  Analyzer analizatoris 

funqcionire-bis principebi, operaciuli sqema da muSaobis 

algoriTmi; 

_ SemuSavdes qselis sadiagnostiko infrastruqturaSi paketebis 

momzadebis teqnologia da maTi operatiuli gagzavna-miRebis 

meTodebi. gamokvleuli iqnes SemuSavebuli analizatoriT 
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testuri “kiTxva- pasuxebis” interaqtiuli gamokiTxvis 

SesaZleblobebi; 

_eqsperimentulad Semowmdes naSromSi SemuSavebuli 

sadiagnostiko axali testis muSaunarianoba da Sefasdes misi 

efeqturi gamoyeneba. aRiniSnos naSromSi SemuSavebuli 

sadiagnostiko axali analizatorebis gamoyenebis perspeqtivebi. 

 

 

Tavi 2 

monacemTa gadacemis qseluri sistemebis sadiagnostiko 

saSualebebis dayofa maTi gamoyenebis saxeebis mixedviT 

 

2.1.  sadiagnostiko saSualebebis klasifikacia kompiuteruli 

    qseluri sistemebis  OSI–etalonuri modelis doneebze 

     maTi gamoyenebis mixedviT 

 

aRniSnul paragrafSi SevecadoT movaxdinoT kompiuterul 

qselSi gamoyenebuli sadiagnostiko saSualebebis klasifikacia 

kompiuteruli qseluri sistemebis OSI–modelis mixedviT (aseTi 

midgomiT sadiagnostiko saSualebebis klasifikacia amJamad 

arsebul qselur literaturaSi SemCneuli ar aris), raTa maTi 

didi raodenobidan momxmarebels da pirvel rigSi qselis 

administrators SeeZlos gaakeTos efeqturi arCevani Tavis 

qselSi mimdinare procesebze operatiuli reagirebisaTvis 

obieqturi Tu subieqturi mizezebiT warmoqmnili problemebis 

aRmoCenisa da  uwesivrobebis drouli aRkveTis mizniT. 

sayovelTaod cnobilia, rom telesakomunikacio nebismieri 

gadamcemi sistema, maT Soris bolo periodSi gansakuTrebiT 

gamorCeuli multimediuri (teqstis, gamosaxulebis da xmis 

kombinaciiT) SesaZleblobebis mqone kompiuteruli qseli 

sakmaod rTuli meqanizmia da Sedgeba mravali aparaturuli da 

programuli komponentebisagan. eseni arian kavSirgabmulobis 

xazebi, mravalricxovani muSa sadgurebi (ZiriTadad 
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momxmarebelTa personaluri kompiuterebi), sakomutacio (xSirad 

aseve kombinirebuli saxis) sistemebi, xidebi, marSrutizatorebi, 

qselis hostis muSa sadgurebs Soris monacemTa Sualeduri 

satranzito warmtani signalebis gamaZlierebeli da gadamcemi 

teqnikuri mowyobilobebi da a.S. 

igive iTqmis qselis marTvisa da diagnostikis aparaturuli da 

programuli saSualebebis simravleze. saSualo zomis erTi 

mTliani kompiuteruli qseluri sistemis farglebSi erTmaneTTan 

gaerTianebuli (e.i. funqcionalurad urTierTdakavSirebuli) 

qseluri elementebis raodenoba asobiT da aTasobiTaa. aqedan 

gamomdinare arc aris gasakviri, rom romelime komponentma 

arasworad imuSaos an mTlianad gamovides mwyobridanac ki, ris 

gamoc xSiria Seferxebebi an maTi (qseluri mowyobilobebis) 

araefeqturi gamoyenebis SemTxvevebi. xSirad amis mizezia 

araswori da teqnikuri organizaciuli xasiaTis uwesrigobebi. 

araa sakamaTo iseTi qmedebebic, romlis drosac zogierTi 

funqcionaluri qseluri elementi dayenebuli da gawyobilia 

(anu instalirebulia) arasworad. es exeba TviT sakomutacio 

arxebsac. isini saWiroeben garkveuli standartebis dacvas, 

romelTa darRvevac mTlianobaSi iwvevs qselis resursebis 

araefeqtur gamoyenebas. nebismier SemTxvevaSi qselis 

administrators esaWiroeba sxvadasxva daniSnulebis 

sadiagnostiko-sakontrolo saSualebebi, romlebic daexmareba 

mas awarmoos periodulad monitoringi, droulad aRmoaCinos da 

aRmofxvras uwesivrobebi, raTa mcire droiTi danakargebiT (aseve 

am miznebisaTvis gankuTvnili fuladi danaxarjebiT) aRadginos 

qselis muSaunarianoba. aseT problemebTan xSirad gvaqvs saqme 

gansakuTrebiT korporaciul qselur sistemebSi. 

vinaidan zemoTnaxsenebi qselis Semadgeneli komponentebis didi 

raodenoba geografiulad gafantulia did teritoriebze, 

mTavari qselis administrators (an korporaciis daSorebuli 

filialebis lokaluri qveqselebis administratorebs) 

uwesivrobebis gamovlenis mizniT cxadia, esaWiroeba 



56 

 

sadiagnostiko informaciebis drouli mopovebis, maTi 

urTierTSejerebisa da analizis efeqturi saSualebebi. qselis 

mimdinare maxasiaTeblebis analizis mizniT maTi Sedarebisas 

(qselis sabazo monacemebTan) qselis administratorma droulad 

unda gamoitanos saTanado daskvna (an daskvnebi) qselis saimedo 

an arasaimedo funqcionirebis Sesaxeb, raTa Semdgom miiRos 

Sesabamisi RonisZiebebi qselis aranormaluri 

muSaunarianobisagan gadaxris (normaluri muSaunarianobis 

nawilobrivi darRvevis) dazianebuli an dakarguli paketebis, an 

sistemis mTliani uunarobis aRsakveTad qselis eqspluataciis 

garkveul sagangebo SemTxvevebSi.  

yvelasaTvis cxadia, rom “garkveuli wesrigi” unda Setanili 

iqnes TviT sadiagnostiko meurneobaSic. am mizniT sadiagnostiko 

saSualebebi saWiroa daiyos (moxdes maTi klasificireba) 

upirveles yovlisa qselis daniSnulebisa da misi gaWimvis 

(qseluri komponentebis ganlagebis) teritoriuli masStabebis 

mixedviT, mcire Sigasamauwyebo lokaluri qselebis an maTi 

gaerTianebebis_globaluri qseluri urTierTSeerTebebisas 

daSorebuli kontrolis sadiagnostiko saSualebebad. Semdeg 

klasificireba moxdes uSualod maTi konkretuli 

gamoyenebisaTvis Sesasrulebeli sadiagnostiko funqciebis 

mixedviT. umjobesia es ukanaskneli (sadiagnostiko saSualebebis 

klasifikacia) Catardes kompiuteruli qseluri sistemebis OSI _ 

etalonuri modelis TiToeul doneze mimdinare qseluri 

operaciebis (an am operaciebis sarealizacio sruli an 

nawilobrivi calkeuli procedurebis) mixedviT. klasifikaciis 

amgvari midgoma, rogorc aRniSnuli paragrafis dasawyisSi 

aRvniSneT amJamad arsebul qselur literaturaSi ar SeiniSneba. 

vinaidan warmodgenil naSromSi qseluri daSorebuli 

SeerTebebisaTvis arCevani gakeTebulia SDH teqnologiebis 

gamoyenebaze, sadiagnostiko saSualebebis klasificirebis dros 

mizanSewonilia aqcenti gamaxvilebuli iyos im niuansebis 

gaTvaliswinebis mixedviT, romlebic damaxasiaTebelia am 
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teqnologiebisaTvisac. am ukanasknelisaTvis garkveul analizs 

CavatarebT mogvianebiT. manamde ki yuradReba gavamaxviloT 

sadiagnostiko saSualebebze, romliTac qseluri operaciebis 

mimdinareobis koreqtuloba mowmdeba OSI_Sviddoniani 

etalonuri modelis TiToeul doneze, dawyebuli fizikuridan 

(pirveli done), damTavrebuli gamoyenebiTi doniT (meSvide 

doniT). amasTan Segnebulad ar gavamaxvilebT yuradRebas imaze, 

zogierTi sadiagnostiko operaciebi sruldeba aparaturuli, Tu 

mxolod programuli saSualebebiT e.w. programuli utilitebis 

daxmarebiT, vinaidan xSiria diagnostikis Catarebis iseTi 

SesaZleblobebi, romlebic SeiZleba realizebuli iqnes rogorc 

sufTa aparaturulad, aseve programuli gziTac (xSiria 

kombinirebuli, e.i. aparaturul-programuli realizaci-ebic). 

1. sadiagnostiko saSualebebis klasifikacia OSI_modelis 

fizikur doneze 

cnobilia, rom fizikur dones (phyzical layer) saqme aqvs monacemTa 

bitebis mimdevrobiT gadacemasTan kavSirgabmulobis fizikuri 

arxebiT, maT Soris gamoyofili cifruli (T-tipis arxebiT), 

romlebzedac realizebulia kompiuteruli qseluri sistemebis 

agebis SDH_Tanamedrove teqnologiebi. aRniSnuli done 

gansazRvravs: gasaWimi spilenZis swyvilebis; koaqsialuri 

(ekranirebuli da araekranirebuli) sakabelo sistemebis; 

optikur-boWkovani kabelebis specifikaciebs maTi konstruqciuli 

da eleqtruli maxasiaTeblebis CvenebiT; gamtarunarianobis 

maCveneblebs; qselis segmentebisaTvis kabelebis dasaSveb 

maqsimalur sigrZeebs; qselur mowyobilobebTan (aparaturasTan) 

misaerTebeli Canglebis tipebs (maTi kontaqtebis raodenobisa da 

daniSnulebis CvenebiT); xelisSemSlelebis mimarT maCveneblebs; 

kabelebis talRur winaRobebs; kabelebSi gadasacemi signalebis 

saxesxvaobebs (cifruli Tu analoguri formebiT); gadasacemi 

signalebis Zabvebisa da denebis doneebis mniSvnelobebs da a.S. 

analogiuri moTxovnebi gaaCnia sxva tipis (sakabelos garda) 

fizikur garemoebsac (magaliTad, radiosixSiruli, 



58 

 

mikrotalRovani, lazeruli da sxva fizikur garemoebs), 

romlebzedac dawerilia Sesabamisi specifikaciebi (aseTi saxis 

fizikur garemoebs da Sesabamisad maTi saimedoobis 

sadiagnostiko saSualebebsac naSromSi Cven Segnebulad ar 

ganvixilavT).  

zemoTCamoTvlili maxasiaTeblebis sakontrolo-sadiagnostiko 

miznebs emsaxureba Sesabamisi mowyobilobebi, romlebsac xSirad 

uwodeben qselis fizikuri donis aparaturul analizatorebs. 

aseT sadiagnostiko mowyobilobebSi ZiriTadad moiazreba 

sakontrolo-gamzomi xelsawyoebi: cifruli voltmetrebi, 

romelTa daxmarebiT izomeba kabelebSi Zabvebis doneebi. amas 

garda maTi daxmarebiT swarmoebs kabelis mokle CarTvis 

diagnostika. OSI_modelis amave donis sadiagnostiko saSualebis 

klasifikacias miekuTvneba specialuri xelsawyoebi _ 

refleqtometrebi. aseTi tipis xelsawyoebi garkveuli 

periodulobiT agzavnian kabelSi impulsebs da ukan 

dabrunebuli (arekvlili) signalebiT adgenen kabelebis 

gawyvetis faqtebs, aseve maTi dazianebis lokalur adgilebs.  

TviT refleqtometrbic klasificirdeba maTi gamoyenebis 

saxeebis, tipebis mixedviT, romlebic saSualebas iZlevian 

Catardes sadiagnostiko testireba eleqtruli da optikur-

boWkovani kabelebis erTmaneTisagan gansxvavebuli meTodebiTa da 

aparaturuli xerxebiT.  

sadiagnostiko saSualebebis saxiT farTod gamoiyeneba, agreTve, 

oscilografebi. aseTi eleqtronuli xelsawyo gansazRvravs 

signalis formas (an misi Semadgeneli nawilebis_harmonikebis 

saxeebs). refleqtometrTan erTobliobaSi amgvar xelsawyoebsac 

(oscilografebs) SeuZliaT aRmoaCinon kabelis mokle CarTvebi, 

gamowveuli gamtarebis erTmaneTze meqanikuri gadagrexviT 

(gansakuTrebiT e.w. tvinaqsialur anu mravalgamtarian kabelebSi).  

OSI_modelis amave donis sadiagnostiko xelsawyos warmoadgens, 

agreTve, kabelebis specialuri sakontrolo testerebi, 
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romlebic zomaven winaRobis maCveneblebs, impedanss (optikur-

boWkovan xazebSi gamoyenebuli fotomimRebebis) da a.S.  

kabelebis garda aRniSnuli sadiagnostiko saSualebebi 

gamoiyeneba agreTve kompiuteruli qselis fizikur (an sxva 

doneebze) doneze arsebuli mimReb-gadamcem aparaturaSi 

warmoqmnili dazianebebis aRmosaCenad (umeteswilad qselur 

adapterSi), kvebis wyarodan mowyobilobebis Zabvebis misaRebi 

doneebis gasazomad da a.S.  

OSI_modelis fizikur doneze gamoyenebul zogierT 

sadiagnostiko saSualebebze kvlav visaubrebT cota mogvianebiT 

amave paragrafSi. 

2. sadiagnostiko saSualebebis klasifikacia, gamoyenebuli OSI 

_modelis arxul doneze 

aRniSnul doneze (arxul doneze _ Data Link Layer) sadiagnostiko 

saSualebebis gamoyenebis pirveli ZiriTadi amocanaa monacemTa 

gadamcem garemoSi koreqtuli SeRwevadobis Semowmeba. meore, 

aranakleb mniSvnelovan amocanas warmoadgens qselis arxebSi 

Secdomebis aRmoCena da maTi koreqcia. am kuTxiT problemas 

warmoadgens kavSiris xazebSi SeRwevis dros kompiuterebs Soris 

konfliqtebis warmoqmna, romelic xels uSlis gadamcem garemoSi 

muSa sadgurebis droul SeRwevasa da mis gamoyenebas. amave 

dones miekuTvneba gamoyenebuli sadiagnostiko-sakontrolo 

saSualebebic Secdomebis raodenobis aRricxvis mizniT.  

arxul doneze, rogorc cnobilia, swarmoebs gadasacemi 

monacemebis bitebis jgufebad gaerTianeba, sxva sityvebiT rom 

vTqvaT, monacemTa paketebis kadrebis saxiT Camoyalibeba. 

sadiagnostiko saSualebebi arxul doneze uzrunvelyofen 

TiToeuli kadris gadacemis koreqtulobis Semowmebas, kerZod, 

warmoebs imis diagnostika sworadaa Tu ara moTavsebuli bitebis 

specialuri Tanamimdevroba, romelic miuTiTebs TiToeuli 

kadris dasawyissa da daboloebas (e.w. treilers), aseve 

Seamowmebs sakontrolo jamebis swor formirebas, romelic 

mdgomareobs imaSi, rom amuSavebs ra garkveuli algoriTmiT 
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kadris yvela baits, umatebs am sakontrolo jams kadrebis 

monacemebSi. Semdeg kardebi gadaicemian qselis arxebiT da maTi 

miRebisas kvlav warmoebs TiToeuli maTganis sakontrolo jamis 

Semowmeba. Seadarebs ra sadiagnostiko analizatori am 

sakontrolo jamebs erTmaneTTan, maTi identurobis SemTxvevaSi 

gadacemuli kadri iTvleba koreqtulad, winaaRmdeg SemTxvevaSi 

fiqsirdeba Secdoma sakontrolo TanamimdevrobaSi, romelic 

miuTiTebs imaze, rom gadacemuli kadri Seicavs Secdomas.  

bolo periodSi Tanamedrove sadiagnostiko saSualebebi 

(analizatorebi) imdenad srulyofili gaxda, rom maT SeuZliaT 

ara marto Secdomebis aRmoCena, aramed miuTiTon kidec kadrebis 

maformirebel mowyobilobas gaasworos Secdomebi dazianebuli 

kadrebis ganmeorebiTi gadacemebis dros. yovelive amas isini 

awarmoeben OSI_modelis arxuli donis protokolebTan 

SeTanxmebiT, e.i. im protokolebTan, romlebic Tavis mxriv 

gamoiyenebian muSa kompiuterebis, xidebis, komutatorebisa da 

marSrutizatorebis mier OSI_modelis sxva doneebze.  

arxuli donis klasifikaciaSi Sedis sadiagnostiko 

saSualebebic, romlebic amowmeben qseluri adapterebisa da maTi 

draiverebis funqciebs.  

gamoyofil arxebze organizebul globalur qselebSi 

(monacemTa gadacemis SDH teqnologiebSi), romlebsac gaaCniaT 

regularuli topologia, arxuli done uzrunvelyofs monacemTa 

paketebis urTierTgacvlas uSualod or kompiuters Soris, 

romlebic SeerTebulia kavSiris individualuri xazebiT. aseT 

dros sadiagnostiko saSualebebi amowmeben “wertili - 

wertilTan” SeerTebas PPP da LAP-B protokolebis koreqtuli 

muSaobis kontrolis mizniT. 

xSir SemTxvevaSi arxuli donis sadiagnostiko saSualebebi 

TavianT sakontrolo monacemebs ucvlian OSI _ modelis qselur 

da satransporto doneebze analizatorebs. paketebis 

gadacemebisas es doneebi asruleben Tavis funqciebs, romelTa 
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koreqtulobas Tavis mxriv akontroleben am doneebis 

makontrolebeli sadiagnostiko saSualebebi. 

 

3. sadiagnostiko saSualebebis klasifikacia OSI_modelis 

qselur doneze 

sanam uSualod movaxdendeT maT klasifikacias da 

davaxasiaTebdeT qselur doneze gamoyenebul sadiagnostiko 

saSualebebs, aRvniSnoT TviTon am doneze mimdinare funqciebi.  

qseluri done (Network Layer) Seqmnilia qselSi monacemTa 

gadacemis erTiani satransporto sistemis warmoqmnisaTvis. es 

done aerTianebs ramodenime sxvadasxva (maT Soris sxvadasxva 

teqnologiis_salturi, rgoluri da a.S.) qsels, amasTan 

TiToeuls monacemTa paketebis gadacemebisaTvis bolo hostis 

kvanZebs Soris SeuZlia gamoiyenos sruliad gansxvavebuli 

principebi, aseve erTmaneTisagan gansxvavebuli struqturuli 

kavSirebiT (rogorc aRvniSneT, salturi, rgoluri an piriqiT, 

jer rgoluri, mere salturi). aqedan gamomdinare sadiagnostiko 

saSualebebic gansxvavdebian erTmaneTisagan im funqciebis 

mravalferovnebidan gamomdinare, romelic sruldeba qselis am 

doneze. maTi ganxilva daviwyoT lokaluri qselebis 

gaerTianebis (urTierTdakavSirebis) magaliTze, romelic 

sqematurad gamoxatulia nax. 2.1-ze. 
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nax. 2.1. Sedgenili (kombinirebuli) qselis magaliTi 

 

rogorc zemoT, arxuli donis sadiagnostiko saSualebebis 

ganxilvisas aRvniSneT, lokaluri qselis arxuli donis 

protokolebi uzrunvelyofen monacemTa mitanas (Cabarebas) 

Sesabamisi tipiuri topologiis mqonde nebismier kvanZebs Soris 

(magaliTad ierarqiuli varskvlavis topologiiT). es Zalze 

mkacri moTxovnaa, romelic mniSvnelovnad zRudavs ramodenime 

qselis gaerTianebas (dakavSirebas erTmaneTTan) erTi mTliani 

qselis farglebSi. aqedan gamomdinare qseluri done OSI_ 

etalonur models damatebuli aqvs imisaTvis, rom, jer erTi 

SeinarCunos monacemebis gadacemebis procedurebis simartive 

Siga tipiuri topologiebisaTvis, meore mxriv saSualeba misces 

sxva nebismier topologiebs magaliTad, rgoluri topologiis 

qselebs miiRon da gadascen TavianTi monacemebi ukan, sxva 

tipiur topologiebs. amgvarad, nebismieri struqturis qselis 

SigniT monacemebis Cabareba uzrunvelyofilia Sesabamisi arxuli 

doniT, xolo monacemebis urTierTgacvlas TviT qselebs Soris 
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ki uzrunvelyofs OSI_modelis qseluri done, romelic mxars 

uWers monacemebis gadacemisas swori marSrutis SerCevis 

SesaZleblobas im SemTxvevebSic, roca es sxva qselebi TavianTi 

Siga kavSirebis struqturiT gansxvavdebian qselis im 

konkretuli struqturidan, sadac muSaobs arxuli donis 

protokoli.  

qselebi erTmaneTs uerTdebian marSrutizatorebiT_ 

mowyobilobebiT, romlebic kreben (Tavs uyrian) informaciebs 

qselTa Sorisi SeerTebebis topologiis Sesaxeb da maT 

safuZvelze ugzavnian qseluri donis paketebs daniSnulebis 

qsels. im SemTxvevaSi Tu saWiroa monacemTa paketi gamgzavnma, 

romelic imyofeba erT romelime qselSi, gaugzavnos mimRebs, 

romelic imyofeba meore qselSi, maSin unda moxdes satranzito 

(Sualeduri) gadacemebi am qselebs Soris. amgvarad marSruti 

warmoadgens im monakveTebis erTobliobas, romelzec myofi 

satranzito marSrutizatorebis gavliTac paketebi unda Cabardes 

erT qselSi mdebare gamgzavni kompiuteridan meore qselSi 

mdebare mimReb kompiuteramde. magaliTad, nax. 2.1-ze naCvenebi 

qsel 1-Si myofi A kompiuteridan (romlis qsels aqvs salturi 

struqtura), qsel 4-Si myof B kompiuteramde (romelsac aqvs sxva 

(rgoluri) struqtura). rogorc am magaliTidan Cans, 

marSrutizatorebis gavliT paketebis eleqtronuli 

transportirebis ori gzaa SesaZlebeli. amasTan pirveli 

marSruti gadis 1 da 3 marSrutizatorebze, xolo meore 1,2,3 

marSrutizatorebze.  

rac Seexeba qseluri donis sadiagnostiko saSualebebs, maTi 

ZiriTadi amocanaa (funqciaa) gaakontrolos irCevs Tu ara 

gadamcemi kompiuteri marSrutizaciis umokles manZils, anu 

zogadad, sxva sityvebiT rom vTqvaT, gaakontrolos 

marSrutizaciis protokolebis koreqturi muSaoba (magaliTad, 

sadiagnostiko saSualebebi, romlebic akontroleben 

marSrutizaciis protokolebs RIP, OSPF, NLSP da sxva). 
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saWiroa yuradReba mieqces erT, metad mniSvnelovan garemoebas. 

OSI_modelis am (qselur) doneze sadiagnostiko saSualebebs 

unda gaaCndeT ufro maRali “inteleqtualuri” done, vinaidan 

aris SemTxvevebic, roca monacemebis gadacemebisas umoklesi 

marSrutis, anu gzis SerCeva da paketebis masze gatareba 

yovelTvis araa momgebiani. magaliTad, SesaZlebelia Segvxvdes 

iseTi SemTxveva, roca, marTalia marSrutis gza iyos umoklesi, 

magram umjobesia paketma gaiaros masTan SedarebiT ufro grZeli 

gza imitom, rom SeiZleba am umokles gzaze (marSrutze) Sexvdes 

iseTi satranzito kvanZi, romlis interfeisebze (ufro zustad am 

kvanZis portebze) mierTebulia dabali gamtarunarianobis mqone 

kavSiris xazebi (magaliTad, dabalsiCqariani kabelebi). aqedan 

gamomdinare sadiagnostiko saSualebebs unda gaaCndeT is 

SesaZleblobebic, winaswar gansazRvron Semxvedri (satranzito) 

kvanZis gamtarunarianoba. SeiZleba Segvxvdes iseTi kvanZic, 

romlis interfeisze Tumca mierTebulia maRalsiCqariani 

(magaliTad, optikur – boWkovani) arxebi, magram TviT am kvanZis 

marSrutizatoris sakuTriv aparatura xasiaTdebodes dabali 

warmadobiT, anu igi marSrutizaciis cxrilebs amuSavebdes 

dabali siCqariT. nebismier SemTxvevaSi marSrutizatoris 

efeqturobis maCvenebeli aris drois umoklesi xangZliobis 

miRweva, romlis mixedviTac monacemTa paketi gamgzavni 

kompiuteridan Cabardeba mimReb kompiuters.  

amgvarad, qseluri donis sadiagnostiko saSualebebis ZiriTadi 

amocanaa gaakontrolos am doneze Tu rogor arTmevs Tavs 

paketebis gadacemebs sxvadasxva teqnologiebiT Sedgenili 

qselebi. garda amisa aRniSnul qselur doneze sadiagnostiko 

saSualebebis akontroleben trafikis datvirTvis arasasurvel 

doneebs paketebis gavlisas. am mizniT isini akontroleben 

qseluri donis protokolis muSaobas, magaliTad, qselTa 

Sorisi urTierTqmedebis TCP/IP stekis IP protokols (Microsoft – 

is) an Novell–is IPX stekis qselTaSoris paketebis gacvlis 

protokols.  
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4. sadiagnostiko saSualebebis klasifikacia OSI modelis 

satransporto doneze 

satransporto doneze momuSave sadiagnostiko saSualebebs 

xSirad uwodeben saimedoobis servisis protokolebis 

efeqturobis maCvenebeli parametrebis sakontrolo 

analizatorebs. 

yvelasaTvis advili misaxvedria, rom gamgzavnidan mimRebamde 

eleqtronuli transportirebisas paketebi SeiZleba damaxinjdnen 

an daikargon kidec. Tumca zogierT servisul damatebebs 

gaaCniaT Secdomebis damuSavebis sakuTari saSualebebic. 

arseboben iseTi damatebebic, romlebsac urCevniaT Tavidanve 

hqondeT saqme Tavisi qselis saimedo da garantirebul 

SeerTebebTan. satransporto done (Transport Layer) uzrunvelyofs 

damatebebs, an stekis maRal_gamoyenebiT da seansur doneebs 

monacemTa saimedoobis im xarisxiT gadacemebs, romlebic, 

saxeldobr, maT sWirdebaT.  

OSI_modeli gansazRvravs servisis xuT klass (romlebsac 

akontrolebs Sesabamisi sadiagnostiko analizatorebi), 

romelsac gvTavazobs satransporto done. servisis es saxeebi 

erTmaneTisagan gansxvavdebian maT mier SemoTavazebuli 

momsaxurebis xarisxiT: siswrafiT (magaliTad, monacemTa 

daCqarebuli gadacemis meTodebiT); Sewyvetili kavSiris aRdgenis 

SesaZleblobiT; saerTo satransporto protokoliT sxvadasxva 

gamoyenebiT protokolebs Soris ramodenime SeerTebebis 

multipleqsirebis saSualebebis arsebobiT da rac yvelaze 

mTavaria, hqondeT SesaZlebloba gadacemebis dros aRmoaCinon da 

gaasworon iseTi Secdomebi, rogoricaa paketebis damaxinjeba, 

dakargva an maTi zedmetad dublirebuli gadacemebi (e.i. 

paketebis gadacemebis umizno da uazro gameorebebi).  

satransporto donis servisis SerCevis makontrolebeli 

sadiagnostiko saSualebebi gansazRvraven erTis mxriv ra 

xarisxiT sruldeba saimedoobis uzrunvelyofis amocana TviT 

damatebebis an am satransporto doneze ufro zemo (saseanso, 
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warmomadgenlobiTi, gamoyenebiTi) doneze momuSave 

protokolebiT, meore mxris akontroleben raoden saimedoa 

qselSi monacemebis satransporto sistema, romliTac 

uzrunvelyofilia qvemo (qseluri, arxuli da fizikuri) doneebi. 

am doneze (satransporto) momuSave sadiagnostiko saSualeba 

gansazRvravs, magaliTad, Tu gadamcemi arxis xarisxi maRalia da 

misi mizeziT Secdomebis warmoqmnis albaToba mcirea, maSin 

SesaZlebelia gamoyenebuli iqnes satransporto donis 

protokolebis ufro gaadvilebuli servisi, romelic aRar 

gaivlis mravalricxovan Semowmebebs saimedoobaze. winaaRmdeg 

SemTxvevaSi, Tu qveda doneebis satransporto mdgomareoba 

dasawyisSive arasaimedoa, maSin mizanSewonilia gamoyenebuli 

iqnes satransporto donis ufro ganviTarebuli servisi (ufro 

ZviradRirebulic), romelic Tavisi muSaobisas iyenebs 

maqsimalur saSualebebs Secdomebis aRmosaCenad da 

aRmosafxvrelad. amis prognozireba swarmoebs winaswari 

logikuri SeerTebebis daxmarebiT, Setyobinebebis kontrols 

sakontrolo jamebis gamoTvliT, “saeWvo” paketebis damatebiT 

SemowmebiT, cikluri numeraciiT, taimautebis dayenebiT da a.S.  

rogorc wesi, OSI_modelis satransporto donis zemoT yvela 

protokoli realizdeba programulad muSa sadgurebze 

dayenebuli qseluri operaciuli sistemis komponentebiT, amitom 

yvela sadiagnostiko saSualebac Tavis sakontrolo funqciebs 

am doneebze amowmebs aseve Sesabamis operaciul sistemaSi 

CaSenebuli sakuTari programuli realizaciebiT.  

amgvarad, am doneze (OSI_modelis satransporto doneze) 

momuSave sadiagnostiko saSualebebi amowmeben TCP/IP stekis 

satransporto protokolebis TCP da UDP normalur 

funqcionirebas, aseve Novell_is stekis IPX protokolis 

koreqtul muSaobas (Netware operaciuli sistemis marTviT). 

aramarto satransporto donis, aramed OSI_modelis oTxive 

dabal doneze protokolis sadiagnostiko saSualebebi 

akontroleben am doneebs, romlebsac mTlianobaSi xSirad 
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uwodeben qseluri satranporto sistemis sakontrolo 

saSualebebs, vinaidan am doneebis protokolebi erTobliobaSi 

mTlianad wyveten monacemTa gadacemis transportirebis 

amocanebs winaswar mocemuli xarisxis ama Tu im doniT rogorc 

erTi teqnologiiT Seqmnili qselis SigniT, aseve Sedgenil 

qselebs Soris (sityva “SedgenilSi” igulisxmeba sxvadasxva 

teqnologiiT Seqmnili qselebi).  

OSI_modelis danarCeni sami donis (me-5, me-6 da me-7) 

sadiagnostiko saSualebebi wyveten kontrolis amocanebs 

romlebic exeba gamoyenebiTi servisebis koreqtul muSaobas.  

5. OSI _ etalonuri modelis saseanso donis sadiagnostiko 

saSualebebi 

saseanso donis (Session Layer) sakontrolo saSualebebi 

uzrunvelyofen momxmarebelTa dialogis marTvis koreqtuli 

mimdinareobis Semowmebas. am donis sadiagnostiko analizatorebi 

saSualebas iZlevian Semowmdes amgvari marTvis xarisxi, kerZod, 

afiqsireben romeli mxare (momxmareblebis) awarmoebs ufro 

aqtiur dialogs mimdinare momentSi, raTa maTTvis 

uzrunvelyofili iqnes sinqronizaciis ufro srulyofili 

saSualebebi (igulisxmeba meTodebi da am meTodebis 

sarealizacio mowyobilobebi, romlebic maRalsaimedoobiT 

wyveten sinqronizaciis amocanebs). sakontrolo saSualebebi 

gvkarnaxoben sad “Caidgas” sakontrolo wertilebi, raTa seansis 

mimdinareobis calkeuli Seferxebebis warmoqmnis dros 

SesaZlebeli gaxdes davubrundeT Seferxebis bolo problemur 

wertils da ara yvelafris Semowmeba daviwyoT Tavidan.  

praqtikaSi damatebebis arc Tu ise didi ricxvi iyenebs am donis 

sadiagnostiko saSualebebs, vinaidan TviT es done Zalze 

iSviaTad realizdeba calke protokolebis saxiT, amitom 

saseanso donis funqciebi xSirad gaerTianebulia gamoyenebiTi 

donis funqciebTan da realizdeba erTi protokoliT. aqedan 

gamomdinare sadiagnostiko saSualebac akontrolebs am 

protokolis normalur muSaobas. 
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6. OSI _ modelis warmomadgenlobiTi donis sadiagnostiko 

saSualebebis klasifikacia 

warmomadgenlobiT dones (Presentation Layer) saqme aqvs qseliT 

gadacemuli informaciis warmodgenis formasTan (ar cvlis ra 

igi am dros informaciis Sinaarss). am donis klasifikaciaSi 

Semavali sakontrolo saSualebebi amowmeben mxolod sintaqsur 

gansxvavebebs da Sesabamisobis koreqtulobas monacemTa 

warmodgenaSi, anu kodSi simboloebis gansxvavebebs (magaliTad, 

ASCII da EBCDIC kodebSi simboloebs Soris gansxvavebebs).  

amave klasifikaciaSi Sedis sakontrolo saSualebebi, romlebic 

am doneze (warmodgeniT doneze) awarmoeben monacemTa Sifraciisa 

da deSifraciis koreqturi warmarTvis procesebis kontrols, 

vinaidan kriptografia da saerTod monacemTa saidumloeobebis 

dacvac Sedis yvela gamoyenebiTi donis samsaxurebis interesebSi. 

erT – erTi aseTi protokolis saimedoobis Semowmebas awarmoebs 

sadiagnostiko saSualeba specialuri protokolis saxiT. es 

protokoli cnobilia SSL saxelwodebiT (SSL – Secure Socket Layer), 

romelic uzrunvelyofs monacemebis dacvas OSI_modelis 

warmomadgenlobiT doneze. es protokoli mogvianebiT Secvala 

TLS (Transport Layer Security) protokolma, Tumca igi ZiriTadad 

bazirdeba SSL_ze da xSirad moixsenieben mas, rogorc SSL/TLS 

protokols, romelic asrulebs qselis or abonents Soris 

daculi arxis SeqmnisaTvis yvela funqcias. vinaidan am 

funqciebSi Sedis maTi urTierTautentifikacia, daSifruli 

saxiT monacemebis gagzavna, mTlianobis uzrunvelyofa da a.S., 

Sesabamisi sadiagnostiko analizatorebic akontroleben 

monacemebis saidumlo gacvlas TCP/IP stekis gamoyenebiTi donis 

yvela protokolisaTvis, romlebsac OSI-modelis warmodgeniT 

doneze esaWiroebaT kriptografiuli daSifvra – gaSifvrisaTvis 

maRali moTxovnebi. 

7. OSI_modelis gamoyenebiTi donis sadiagnostiko – 

sakontrolo saSualebebi 
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gamoyenebiTi done (Application Layer) moicavs sxvadasxva servisuli 

daniSnulebis monacemTa did raodenobas, romlebsac qselis 

momxmareblebi iyeneben TavianTi saqmianobisaTvis. sakontrolo 

saSualebebi am doneze gamoiyofian calke klasad, romlebic 

ZiriTadad amowmeben sainformacio resursebze SeRwevis 

uflebebis dacvis koreqtul Sesrulebas. sainformacio 

resursebSi igulisxmeba monacemTa failebi, katalogebi, 

hiperteqstuli Web–gverdebi da a.S. aRniSnul doneze 

sadiagnotiko–sakontrolo saSualebebi specialurad 

SemuSavebuli meTodebiT amowmeben failuri samsaxurebis 

koreqtuli muSaobis warmarTvis procedurebs (reJimebs). 

aRniSnuli klasis sadiagnostiko saSualebebi Cadgmulia 

(CaSenebulia) TviT operaciul sistemebSi, romlebic emsaxurebian 

failuri samsaxurebis realizaciebs. aseTebia, magaliTad, NCP  

Novell NetWare, SMB Windows NT (Microsoft – is) NFS, FTP, aseve  TFTP, 

romlebic Sedian TCP/IP protokolebis ojaxSi (stekSi). 

amgvarad, zemoTmoyvanili klasifikaciebidan Cans, rom 

sadiagnostiko saSualebebis qselSi gamoyenebis saxeebi metad 

mravalferovania da amgvari dayofa mniSvnelovnad gauadvilebs 

qselis administrators maT SerCevas Tavis daqvemdebarebaSi myof 

qselSi uwesivrobebis aRmosaCenad.  

aRniSnul klasifikaciaze dayrdnobiT sadiagnostiko 

saSualebebi SegviZlia davyoT aseve funqciur jgufebad qselur 

sistemaSi konkretuli sadiagnostiko miznebis Sesasruleblad. 

aRniSnuli sakiTxi ganxilulia amave Tavis momdevno paragrafSi.  

 

 

2.2. sadiagnostiko–sakontrolo saSualebebis funqciur 

jgufebad dayofa qselis administratoris Sesabamis 

samsaxurebTan mimarTebaSi 

 

wina paragrafSi moyvanili klasifikaciidan Cans, rom 

sadiagnostiko saSualebebis qselSi gamoyenebis saxeebi metad 
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mravalferovania. administratorTan mimarTebaSi SeiZleba isini 

gamoiyon calke msxvil dajgufebad konkretuli miznobrivi 

funqciebis Sesasruleblad. esenia:  

1. interfeisuli ruqebis sadiagnostiko saSualebebi  

aRniSnuli jgufis sadiagnostiko saSualebebi saWiroa hostis 

sadgurebis an marSrutizatorebis interfeisul ruqebSi 

uwesivrobebis aRmosaCenad. aseTi saxis darRvevebze 

sadiagnostiko mowyobilobebi atyobineben qselis 

administrators, rom mis qselSi romelime interfeisSi qselis 

eqspluataciis dros warmoiqmna uwesivroba. aseT dros qselis 

administratori specialuri sakontrolo analizatoriT 

daakvirdeba da gaanalizebs qselis trafiks. aRmoCndeba ra, rom 

uwesivroba SeimCneva interfeisul ruqaSi, man unda Secvalos igi 

axliT miuxedavad imisa mTlianadaa es ukanaskneli gamosuli 

mwyobridan Tu nawilobriv. amgvarad, aseT SemTxvevebSi 

sadiagnostiko saSualeba aRmoaCens, rom dazianebuli interfeisi 

intensiurad agzavnis kadrebs, romlebSic SeimCneva (maT 

sakontrolo jamebSi) Secdomebis momateba. 

2. trafikis sakontrolo – sadiagnostiko saSualebebi 

aRniSnuli jgufis sadiagnostiko saSualebebi exmareba qselis 

administrators awarmoos trafikis donis kontroli, sworad 

gaanawilos (an gadaanawilos) qselis resursebi wyarodan 

daniSnulebis adgilebisaken gasagzavni paketebis datvirTvis 

intensiobebi sxvadasxva (SedarebiT naklebad datvirTul) 

segmentebs Soris (ufro zustad am segmentebis gavliT). amisaTvis 

sadiagnostiko saSualeba, romelic warmoadgens aseve specialur 

sadiagnostiko analizators, gvaZlevs qseluri trafikis suraTs 

datvirTvis mimdinare momentisaTvis. mis mixedviT SeiZleba 

aRmoCndes, rom trafikis datvirTvis done, romelic gadakveTs 

lokaluri qselebis simravles, SeiZleba SesamCnevad Semcirdes 

Tu garkveuli serverebi SeerTdeba pirdapir, anu naklebi 

tranzitebis gareSe. Tu ki resursebis amgvari gadanawilebiT 

moxerxdeba qselis warmadobis SenarCuneba (an, rac ufro 



71 

 

ukeTesia, misi gazrdac), amas upirvelesyovlisa, miesalmeba 

korporaciis xelmZRvaneloba, vinaidan maT ar mouwevT gaiRon 

zedmeti kapitaldabandebebi damatebiTi resursebis SesaZenad.  

iyenebs ra specialur sadiagnostiko analizators, qselis 

administrators eZleva saSualeba gaakontrolos sakomutacio 

xazebis gamoyenebis koeficienti. mas SeuZlia daadginos 

lokalur segmentSi (segmentebSi) Warbi datvirTvis warmoqmnis 

SemTxvevebi (qselis gadatvirTvis reJimebSi moxvedra). Tu aseTi 

SemTxvevebi iRebs regularul xasiaTs, maSin man unda mimarTos 

kavSirgabmulobis provaiderebs, raTa Tavisi qselisaTvis 

daayenon iseTi xazi, romelsac eqneba gamtarunarianobis ufro 

maRali maCvenebeli (es ukanaskneli ki, rogorc wesi, aseve 

dakavSirebulia damatebiTi xarjebis gaRebasTan).  

metad didi mniSvneloba aqvs imas, rom qselis administrators 

hqondes iseTi sadiagnostiko analizatori, romelic 

avtomaturad acnobebs mas xazebis datvirTvis dasaSvebi donis 

(pikis) gadametebas sasignalo vizualuri (naTuris anTebiT) an 

xmovani SetyobinebebiT. amgvari sadiagnostiko analizatori 

saSualebas miscems mas gadatvirTvebis Tavidan acilebis mizniT 

operatiulad moaxdinos qselis rekonfiguracia (rogorc 

aRvniSneT, datvirTvebis sxva segmentebze gadanawileba).  

3. marSrutizatoris sadiagnostiko –sakontrolo saSualebebi 

aRniSnuli jgufis sadiagnostiko–sakontrolo saSualebebi 

gankuTvnilia marSrutizaciis cxrilebSi swrafi cvlilebebis 

aRmosaCenad. maTi daxmarebiT qselis administratori daaskvnis, 

rom mis qselSi zogierTi mimarTulebiT marSrutebi 

arastabiluria an TviT marSrutizatori arasworadaa gawyobili 

(anu instalirebuli). ra Tqma unda aseTi sadiagnostiko 

saSualebebi did samsaxurs gauwevs qselis administrators, 

romelsac yovelTvis urCevnia uwesivrobis winaswari 

prognozireba, e.i. aRmoaCinos Secdoma manam, sanam qseli 

aRmoCndeba aramuSaunariani.  

4. qselis momsaxurebis xarisxis sakontrolo saSualebebi 
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aseTi jgufis sakontrolo saSualebebi gansazRvraven 

momsaxurebis xarisxs (QoS – Qualit of Service). QoS – kontrolis 

amocana sxva sadiagnostiko – sakontrolo amocanebTan 

SedarebiT rTuli gadasawyvetia, vinaidan periodulad unda 

gadaixedos SeTanxmebis xelSekrulebebi (gansakuTrebiT qselur 

sistemebSi, romlebic agebuli arian gamoyofili xazebis SDH 

teqnologiebiT) qselis administratorsa da im provaiderebTan, 

romlebsac Tavis Tavze aqvT aRebuli monacemTa gadamcemi arxis 

momsaxurebis done_SLA (Service  Level  Agreement). am 

xelSekrulebebSi asaxulia qselis warmadobis parametrebi da 

Tu ki aRmoCndeba naadrevi gadaxvevebi qselis muSaobis misaReb 

maCveneblebSi, es SeiZleba gaxdes maT Soris davis sagani. xSir 

SemTxvevebSi formdeba axali xelSekruleba, sadac aRniSnuli 

iqneba axali pirobebi provaideris daqvemdebarebaSi myofi 

gamoyofili arxis gamtarunarianobis gazrdis uzrunvelsayofad. 

aseTi xelSekrulebebi Seicaven Sesabamisi samsaxuris 

xelmisawvdom parametrebs, Seyovnebebis dasaSveb mniSvnelobebs, 

xazebis gamtarunarianobebs, aseve moTxovnebs sistemis 

Seferxebis Sesaxeb Setyobinebebis vadebis Sesaxeb. cxadia, Tu 

qselis warmadobis kriteriumebi Sedis arxis provaidersa da 

qselis administrators Soris amgvar SeTanxmebaSi momsaxurebis 

Sesaxeb, maSin am ukanasknels (administrators) unda gaaCndes 

qselis warmadobis sabazo maCveneblisagan gadaxvevis 

sadiagnostiko da gasaanalizebeli saSualebebi. ase, rom qselis 

warmadobis kontroli upirvelesi amocanaa nebismieri 

daniSnulebis qselis administratorisaTvis.  

5. qselSi arasanqcirebuli SeRwevis aRmoCenisa da aRkveTis 

sadiagnostiko – sakontrolo saSualebebi  

im SemTxvevaSi, roca Cndeba eWvi, rom qselSi “SeiWra” 

arasanqcirebuli momxmarebeli (e.w. “hakeri”), qselis 

administratoris saimedoobis samsaxurs unda gaaCndes Sesabamisi 

sadiagnostiko saSualebebi, romelTa meSveobiTac daadgens 

romeli hostidan, an ufro konkretulad, portis romeli 
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nomridan xdeba misi SeRweva qselis sainformacio resursebze. 

aseT SemTxvevaSi unda moxdes trafikis gafiltvra da dadgindes 

trafikis gansakuTrebuli saxeobebi, e.i. gamovlindes is SYN 

paketebi, romelTa simravlec saeWvod mudmivad miemarTeba erTi 

da imave portisaken (sadac savaraudod “zis hakeri”) da amis 

Semdeg miiReba saTanado zomebi aseTi SemTxvevis aRsakveTad. 

zemoTmoyvanili klasifikaciis sadiagnostiko – sakontrolo 

saSualebebis daxmarebiT qselis administratorebi axorcieleben 

masze dakisrebul funqciebs, romlebic standartizaciis 

saerTaSoriso organizaciis (International Organization for Standartization - 

ISO) mier gawerilia qseluri administrirebis standartuli 

modelis saxiT. am ZiriTadi funqciebis sakontrolo – 

sadiagnostiko saSualebebia: 

1. qselis warmadobis sadiagnostiko - sakontrolo saSualebebi 

warmadobis kotrolis mizani mdgomareobs imaSi, rom Sesabamisi 

sadiagnostiko – sakontrolo saSualebebis daxmarebiT gaizomos 

qselis warmadoba, gaanalizos miRebuli monacemebi (qselis 

analizatorebis daxmarebiT) da Caataros Sesabamisi 

RonisZiebebis warmadobis garkveuli donis mxardasaWerad (misi 

sabazo maCveneblebis SesanarCuneblad). masSi igulisxmeba, 

magaliTad, qselis gamoyenebis koeficienti an gamtarunarianoba, 

sxvadasxva qselur komponentebSi (magaliTad, kavSiris arxebSi, 

marSrutizatorebSi, hostis mowyobilobebSi (ZiriTadad muSa 

sadgurebSi) da a.S. maTi mniSvneloba). centralur rols 

TamaSobs warmadobis marTvaSi (magaliTad, internetis 

qselisaTvis) miRebuli standartebi (ix. RFC 2570), romlebsac 

mxars uWers SNMP protokoli (SNMP – Simple Network Management 

Protocol – qseluri administrirebis martivi protokoli).  

2. qselis uwesivrobebis sadiagnostiko – sakontrolo 

saSualebebi 

uwesivrobebis kontrolis ZiriTadi mizani, asve specialuri 

sadiagnostiko saSualebebiT, mdgomareobs maTi aRmoCena, 
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registracia da administratoris mxridan Sesabamisi sapasuxo 

RonisZiebebis miReba.  

uwesivrobebis kontrolis sadiagnostiko saSualebebi (rogorc 

araerTxel aRvniSneT, maT xSirad moixsenieben, rogorc qselis 

sadiagnostiko–sakontrolo analizatorebs) iyofian aparaturul 

(xSirad masSi gulisxmoben testerebs, oscilografebs, 

refleqtomerebs da a.S.) da programul saSualebebad (e.w. 

protokolebis analizatorebad). orive SemTxvevaSi xSirad 

uwesivrobebis kontrolsa da warmadobis kontrols Soris 

kavSiri mkveTrad araa gamoxatuli, Tumca isini organulad arian 

erTmaneTTan dakavSirebuli (cxadia, magaliTad, Tu kabeli 

gawyda, an marSrutizatorebSi warmoiqmna garkveuli 

uwesivrobebi, isini moqmedeben qselis muSaunarianobaze, romelic 

uSualo gavlenas axdens qselis warmadobazec).  

3. qselis konfiguraciis marTvis sadiagnostiko –sakontrolo 

saSualebebi 

qselis administratorma imisaTvis, rom man ganaxorcielos 

qselis konfiguraciis Secvla, saWiroa mas hqondes Sesabamisi 

sadiagnostiko analizatorebisagan miRebuli monacemebi mTlian 

qselSi (an mis garkveul segmentebze) trafikis datvirTvis 

momatebis Sesaxeb. am monacemebis safuZvelze igi iRebs 

gadawyvetilebas moaxdinos Tu ara qselis konfiguraciis 

Secvla. qselis rekonfiguraciis xarisxi damokidebulia 

trafikSi gamavali Warbi paketebis raodenobaze, romlis 

aRricxvas da analizsac awarmoebs trafikis datvirTvis 

sadiagnostiko–sakontrolo analizatorebi.  

4. sadiagnostiko xarvezebisa da qseluri problemebis 

saaRricxvo Canawerebis marTvis sakonstolo saSualebebi 

saaRricxvo JurnalSi dafiqsirebuli Canawerebi saSualebas 

aZlevs qselis administrators gansazRvros Tu ra xarisxiTa da 

wesebiT moaxdinos man qselis resursebSi SeRweva, lokalizeba 

moaxdinos qselSi warmoqmnili yovelgvari uwesivrobebis. Tavisi 

qselis momxmareblebisaTvis aseve saWiroebisamebr daawesos am 
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resursebis moxmarebis axali wesebi, vadebi (magaliTad, 

parolebis) da a.S. yovelive amisaTvis mas (qselis 

administrators) cxadia, unda gaaCndes Sesabamisi saTanado 

sadiagnostiko–sakontrolo saSualebebic.  

amgvarad, zemoTmoyvanili jgufebidan Cans, rom sadiagnostiko 

saSualebebis qselSi gamoyenebis saxeebi metad mravalferovania 

da amgvari klasifikacia mniSvnelovnad gauadvilebs qselis 

administrators maT swor SerCevas mis daqvemdebarebaSi myof 

qselSi uwesivrobebis aRmosafxvrelad. 

warmodgenili naSromis momdevno paragrafebSi ganvixiloT 

sadiagnostiko – sakontrolo saSualebebis gamoyenebis zigierTi 

axali midgomebi, romlebic gazrdian am procedurebis Catarebis 

efeqturobas.  

 

2.3. qselur globalur garemoSi sadiagnostiko saSualebebis 

gamoyenebis ganawilebuli midgomebi LOCAL_Analyzer  da MAIN – 

Analyzer analizatorebis saxiT. maTi qselSi ganlagebis 

infrastruqturis SemuSaveba 

 

kompiuteruli qseluri sistema miuxedavad imisa, raoden 

kargadaa dayenebuli da gawyobili, adre Tu gvian dgeba iseTi 

momentebi, roca igi iwyebs muSaobas arasworad, e.i. SeimCneva misi 

parametrebis (warmadobis, swrafqmedebis cvlilebebi, monacemTa 

gadacema-miRebisas warmoqmnili Secdomebi da a.S) gadaxveva 

sabazo monacemebisagan. qselis administra-tois muSaobisas misi 

mniSvnelovani nawili wTmoba mis xelT arsebuli sadiagnostiko 

saSualebebiT yoveldRiur kontrols sistemaSi warmoqmnili 

nebismieri problemis droulad aRsakveTad. mis mier 

gamoyenebuli (ufro zustad didi da didi da rTuli 

korporaciuli qselis administratoris calkeuli samsaxurebis 

mier gamoyenebuli) qselis saimedo muSaobis sadiagnostiko-

sakontrolo aparaturul-programuli saSualebebis speqtri 

metad farTo da mravalferovania. isini met-naklebi sisruliT 
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daxasiaTebuli gvqonda amave Tavis wina paragrafebSi. 

xazgasasmelia is faqtic, rom erTi da igive problemis 

gamosavlinebeli TviT sadiagnostiko saSualebebic SeiZleba 

gansxvavdebodnen erTmaneTisagan (aparaturul-programuli 

gadawyvetiT, funqcionaluri srulyofiT, gamoyenebis simartiviT, 

xarvezebis aRmoCenis droiTi xangZliobebiT da a.S). nebismier 

SemTxvevaSi mniSvnelovan faqtors warmoadgens xelmisawvdomoba 

da maTi gamoyenebis operatiuloba nebismier uwesivrobebTan 

sabrZolvelad. Cvenis azriT ara nakleb mniSvnelovani iqneba 

qselis administratoris mxridan problemis warmoqmnis momentSi 

sadiagnostiko saSualebebis gamoyenebis ganawilebuli midgomebi. 

es gazrdis efeqturobas, romlebzedac dawvrilebiT visaubrebT 

aRniSnul da momdevno paragrafebSic.  

araa sakamaTo is faqtic, rom zogierTi damwyebi administra-

torisaTvis ucnobia yvela is sadiagnostiko saSualeba 

(gansakuTrebiT am miznisaTvis gankuTvnili sadiagnostiko-

programuli utilitebi), romlebic arsebobs (sxva sityvebiT rom 

vTqvaT, CaSenebulia) mis sistemaSi dayenebul qselur operaciul 

sistemaSi. ase, rom sadiagnostiko saSualebebis simravlidan 

sworad SerCeul da gamoyenebul (ganawilebuls lokalur 

adgilebze) analizatorebs SeuZliaT efeqturad gamoavlinon da 

aRmofxvran problemebi eqspluataciis periodSi qselis 

normalur reJimSi droulad Cayenebis mizniT (Tu ki warmoiqmna 

amis saWiroeba).  

uwesivrobebi qselis muSaobaSi SeiZleba warmoiqmnan OSI– 

modelis nebismier doneze. standartuli operaciuli sistemebis 

sadiagnostiko-sakontrolo SesaZleblobebis ukeT codna 

mniSvnelovnad daexmareba qselis administratorebs, radgan 

xSiria iseTi SemTxvevebic, roca problemebis aRmosafxvrelad 

isini uSedegod xarjaven drosa da finansur saxsrebs sxva 

firmebidan Sesabamisi sadiagnostiko uzrunvelyofis SesaZenad 

an mowveuli konsultantebisaTvis momsaxurebis xarjebis 

gasastumreblad.  
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Tanamedrove operaciuli sistemebi (gansakuTrebiT Windows NT – s 

bolo versiebi) Seicaven programul instrumentebs, romelTa 

qselSi ganawilebuli midgomebi (sadiagnostiko avtonomiur 

saSualebebTan erTad) mniSvnelovan samsaxurs gauwevs qselis 

administratorebs sxvadasxva saxis uwesivrobebis droul 

gamovlenasa da aRmofxvraSi.  

vinaidan Tanamedrove qseluri globaluri sistemebi viTardeba 

da farTovdeba Zalze swrafad (da Tanac Seuqcevadad), 

uwesivrobebis warmoqmnis albaTobebic, cxadia, Sesabamisad 

matulobs. aqedan gamomdinare, zemoTxsenebuli ganawilebuli 

midgomebis dros sadiagnostiko saSualebebis infrastruqturis 

ganviTarebasac unda mieqces jerovani yuradReba.  

aRniSnul paragrafSi Cven Segnebulad aRar SevexebiT sadiagno-

stiko calkeuli procedurebis Sinaars da yuradRebas 

gavamaxvilebT mxolod qselur globalur garemoSi 

sadiagnostiko-sakontrolo saSualebebis aseTi ganawilebuli 

midgomebis mizanSewonilobaze, SevimuSavebT ra amisaTvis, 

rogorc SevniSneT, Sesabamis infrastruqturas, romelSic 

arsebuli (lokalur adgilebze momqmedi) sadiagnostiko 

saSualebebi LOCAL-Analyzer–ebis saxiT, TavianTi koordinirebuli 

muSaobiT xels Seuwyobs qselis administratoris samsaxurs 

SeinarCunos Tavis daqvemdebarebaSi myofi qseli mudmiv 

muSamdgomareobaSi. 

sainformacio monacemebi qselis diagnostikis Sesaxeb iqmneba 

(Tavs iyris monacemTa bazebis saxiT) MAIN–Analyzer– 

analizatorSi, romelTanac mudmiv kontaqtSia kompiuteruli 

qselis administratori. igi xelmZRvanelobs mis mier Seqmnili 

sadiagnostiko saSualebebis ganawilebuli arqiteqturiT, qselis 

marTvis protokolebiT, romelTa mixedviTac axdens Carevas 

qselSi mimdinare procesebis SesabamisobaSi moyvanas qselis 

sabazo monacemebTan (rogoricaa pirvel rigSi qselis muSa 

segmentebis swrafqmedebis standartuli maCveneblebi, 

mTlianobaSi qselis arxebis warmadoba, monacemTa usafrTxoebis 
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done da a.S). amasTan aRniSnul paragrafSi Cven Segnebulad ar 

aRvwerT qselis administratoris mier gaweul konkretul 

qmedebebs (gadawyvetilebebis miRebasa da Sesrulebas) 

uwesivrobebis calkeul konkretul gamovlinebebze, 

sadiagnostiko dagegmvaze (moklevadiani da grZelvadiani 

Semowmebis mizniT) an uwesivrobebis aRmoCenis Semdeg mis 

sapasuxo profilaqtikur RonisZiebebze. qselis uwesivrobebis 

aRmoCena da kontroli kargadaa ganxiluli [61, 62]–Si, qselis 

anomaliebis profilaqtikuri momsaxureba _[66]–Si. Cven aseve ar 

SevexebiT uwesivrobebis aRmofxvris Sesabamisi samsaxurebis 

marTvaze [63, 65]. aseT dros gamoiyeneba saimedoobis garkveuli 

standartebi, rogoricaa magaliTad TMN [59, 63], TINA [58 ,60] da 

a.S. magaliTad, standarti TINA aRwers “zogad miznebs, 

principebsa da koncefciebs”, romlebic exeba qselis 

samsaxurebisa da resursebis marTvas. aRniSnul paragrafSi Cven 

SevexebiT mxolod sadiagnostiko saSualebebis infrastruqturis 

SemuSavebas, romlis mixedviTac igzavneba sadiagnostiko bitebi 

da LOCAL - Analyzer – ebidan miRebuli sakontrolo informaciebi 

Tavs iyrian mTavar,  MAIN - Analyzer – analizatorSi, romelTa (am 

ukanaskneli MAIN - Analyzer – is) muSaobis specifikac aseve 

SemuSavebulia warmodgenil sadisertacio naSromSi.  

zemoTxsenebul ganawilebul (LOCAL-Analyzer) da mTavar 

interaqtiul (MAIN -Analyzer) analizatorebTan mimarTebiT qselis 

administratori axorcielebs Tavis mTavar funqciebs, romelic 

mdgomareobs monitoringisaTvis saWiro aparaturis, programuli 

uzrunvelyofis, maTi funqciebis koordinaciasa da integraciaSi. 

igi SeimuSavebs testirebis meTodebs, qselis konfiguraciebis 

Secvlis (rekonfiguraciis) sxvadasxva xerxebs, gaanalizebs 

konkretul qselur situaciebs, asrulebs ra qseluri 

resursebis mudmiv kontrols mimdinare realur droSi qselis 

swrafqmedebis, warmadobisa da momsaxurebis xarisxis saTanado 

donis uzrunvelsayofad.  
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qseluri mowyobilobebi globalur qselebSi, rogorc wesi, 

ganTavsebulia did teritoriebze. aseT dros mizanSewonilia 

arsebobdes monitoringis Casatareblad daSorebul qselur 

obieqtebze ganawilebuli sadiagnostiko analizatorebic da 

maTgan miRebuli sakontrolo monacemebis Sekrebis (Segrovebis, 

Tavmoyris) SesaZleblobebi, raTa maTi analizis safuZvelze 

qselis administratorma SeZlos awarmoos cvlilebebis Setana 

qselis calkeuli komponentebis muSaobaSi. 

imisaTvis, rom Rrmad CavwvdeT qselis ganawilebuli 

sadiagnostiko saSualebebis infrastruqturis arss, moviyvanoT 

Semdegi martivi analogiis magaliTi adamianebis saqmianobidan. 

dauSvaT, Tqven xemZRvanelobT romelime did organizacias 

(vTqvaT msxvil korporaciul gaerTianebas), romelsac gaaCnia 

mTel msoflioSi gafantuli filialebi_ofisebis qseli. cxadia, 

Tqveni efeqturi muSaoba mdgomareobs imaSi, rom garantirebuli 

iyos Tqveni organizaciis yvela lokaluri ofisis erTmaneTTan 

SeTanxmebuli muSaoba (gamomdinare korporaciis saqmianobis 

specifikidan). rogor unda miaRwioT amas? rogorc minimumi Tvqen 

unda periodulad SekriboT (SeagrovoT) informaciebi Tqveni 

mTavari ofisis filialebidan garkveuli angariSebis_cifruli 

monacemebis saxiT, romlebic asaxaven Tqveni organizaciis 

warmadobasa da biujets. am monacemebis safuZvelze Tqven 

akontrolebT (xSirad fuladi saxsrebis saxiT asaxul) Tqveni 

organizaciis mogeba-wagebis balanss (Tviur, kvartalur, wliur 

da a.S. mokle an grZelvadiani gaangariSebebiT). amasTanave Tqven 

saqmis kursSi unda iyoT, Tu ki adgili aqvs Tqveni organizaciis 

romelime filialSi TqvenTvis arasaxarbielo mdgomareobis 

arsebobas. aqedan gamomdinare Tqven saSualeba geZlevaT CaerioT 

warmoqmnili problemebis daZlevaSi (ra xarisxiT unda CaerioT 

Seferxebebis aRkveTaSi, ra Tqma unda, amasac aqvs garkveuli 

mniSvneloba). cxadia, yovelive amisaTvis, Tqven unda gasceT 

saTanado direqtivebi problemebis drouli aRmofxvrisaTvis.  
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igive exeba qselis administratoris saqmianobasac, romelsac 

abaria Tqveni qselis mTliani “organizmi”. amisaTvis 

sadiagnostiko saSualebebis infrastruqtura unda Seicavdes 

lokalur sadiagnostiko mowyobilobebs (sadiagnostiko 

analizatorebs), romlebTanac Tqven, rogorc administratori, 

amyarebT kavSirs garkveuli “kiTxva-pasuxis” Semcveli 

SetyobinebebiT (sadiagnostiko paketebiT). miRebuli da 

sayovelTaod damkvidrebuli terminologiis Tanaxmad Cvenc 

vuwodoT maT rogorc “sadiagnostiko agentebi”, romlebic 

warmoadgenen mdgomareobis amsaxvel monacemebs, miRebuls 

gamosakvlevi sadiagnostiko obieqtebidan (pasuxis Semcveli 

agentebis) an mimarTuls sadiagnostiko obieqtebisaken (kiTxvebis 

Semcveli agentebi) problemis aRmofxvris saTanado 

RonisZiebebis misaRebad (an zemoTxsenebuli analogiiT 

Sesabamisi “direqtivebis” gamosamuSaveblad).  

nax.2.2-ze gamosaxulia globalur qselSi sadiagnostiko 

analizatorebis ganlagebis infrastruqturis erT-erTi 

fragmenti sadac naCvenebia mTavari sadiagnostiko MAIN - Analyzer 

– analizatorisa da qselis lokalur arxebSi sadiagnostiko 

LOCAL - Analyzer – analizatorebis ganlageba. isini qselis kvanZis 

mowyobilobebTan dakavSirebuli arian rogorc virtualuri, ise 

fizikuri kavSirebiT (sakabelo an radiosixSiruli arxebiT).  
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nax.2.2. sadiagnostiko saSualebebis qselSi ganlagebis infrastruqtura 

 

nax.2.2-ze miRebulia Semdegi aRniSvnebi: 

1_qselis administratoris muSa sadguri (personaluri 

kompiuteri); 

2_5 sakomutacio kvanZis mowyobilobebi (marSrutizatorebi, 

koncentratorebi da a.S); 

6_qselis gadamcemi garemo (satransporto xazebi, aRWurvili 

sakabelo an radiokavSiris arxebiT). 

qselis yvela LOCAL - Analyzer –s gaaCnia uSualo sainformacio 

kavSirebi, romlebic sadiagnostiko agentebis daxmarebiT 

awarmoeben kavSirs qselis administratoris mTavar MAIN - 

Analyzer–analizatorTan. es ukanaskneli imyofeba uSualo 

kavSirSi qselur komponentebTan:  sakomutacio kvanZis 

analizatorebTan; xidebis; koncentratorebis (habebis); muSa 

sadgurebis; modemebis; printerebis da a.S. analizatorebTan. erTi 

sityviT im qseluri mowyobilobebis lokalur adgilebze 
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ganawilebuli, romlis muSaunarianobis kontrols axorcielebs 

qselis administratori.  

lokaluri sadiagnostiko LOCAL - Analyzer – analizatorebi 

uzrunvelyofili arian diagnostikis aparaturuli (rogoricaa, 

magaliTad, sidideebis gamzomi, gadamwodi mowyobilobebi, 

testuri monacemebis damgroveblebi da a.S) da programuli 

komponentebiT, romlebsac kavSiri eqnebaT mmarTvel 

sainformacio bazasTan MIB (MIB – Management Information Base). es 

informaciebi xelmisawvdomi iqneba qselis yvela 

mowyobilobebisaTvis, romlebsac pirobiTad vuwodoT qselis 

mmarTveli da marTvadi komponentebi. isini organulad 

davukavSiroT  MIB  – mowyobilobebs. am informaciebs (MIB – 

informaciebs) Seesabameba raodenobrivi monacemebi (situaciebis 

ganmsazRvreli, aqtiurobis gamzomi – Semfasebeli, swrafqmedebis, 

warmadobis amsaxveli sidideebi da a.S). yvela am informaciis 

gacvla sadiagnostiko LOCAL - Analyzer – analizatorebsa da 

ofisis mTavari qselis MAIN - Analyzer – analizatorebs Soris 

iwarmoebs Cvens mier wodebuli sadiagnostiko agentebis 

daxmarebiT (es ukanaskneli, rogorc zemoT SevniSneT, SeiZleba 

iyos rogorc moqmedebis amsaxveli sityvieri direqtivebi, aseve 

garkveuli miznobrivi daniSnulebis mqone cifruli monacemebic). 

nax.2.1-ze gamosaxul analizatorebs sainformacio kavSiri aqvT 

qselis marTvis SNMP – protokolTan, romelic gawyobilia 

(instalirebulia) da muSaobs qselis mmarTvel da samarTav 

obieqtebs Soris. amasTan MAIN - Analyzer –analizators SeuZlia 

misi daxmarebiT gamokiTxos qselis samarTav komponentebs maTi 

mdgomareobebi da sadiagnostiko agentebis daxmarebiT aracxadad 

Caerios Sesabamisi mowyobilobebis SNMP – protokoliT qselis 

administraciul marTvasTan (ganaxorcielos monitoringi, 

testirebis saWiroeba, qselis komponentebis mimdinare 

mdgomareobebis gamokiTxva, konfigurireba, analizi, Sefaseba da 

kontroli), rac Zalze mniSvnelovani atributebia qselis maRali 

saimedoobiT muSaobisaTvis. 
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qselis sadiagnostiko saSualebebis infrastruqtura da marTva, 

Tumca Tavisi konceptualuri gagebiT Zalze martivia, ar unda 

agverios iseT mcnebebTan, romlebic dakavSirebulia qselis 

obieqtebis Cveulebriv, funqcionalur marTvasTan, romelic 

saWiroa Sesabamisi mowyobilobebis marTvisaTvis Cvens mier 

zemoTnaxsenebi OSI–modelis Sesabamis doneebze.  

 momdevno TavSi zemoTxsenebuli sadiagnostiko 

infrastruqturisaTvis SevimuSaoT axali, arsebulTan SedarebiT 

ufro efeqturi, sadiagnostiko-sakontrolo saSualebebi, 

romlebic uzrunvelyofen maTi gamoyenebis perspeqtuli 

midgomebis realizaciebs. 
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Tavi 3 

monacemTa gadacemis axali efeqturi sadiagnostiko        

saSualebebis SemuSaveba da maTi gamoyeneba 

 

3.1. globaluri qseluri gaerTianebis sakomutacio  

    mowyobilobilobebisaTvis sadiagnostiko LOCAL - Analyzer – 

    analizatoris funqcionirebis principebisa da muSaobis 

    algoriTmis SemuSaveba 

 

Tanamedrove sadiagnostiko-sakontrolo saSualebebis arCevani 

kompiuterul qselur sistemebSi (SDH–teqnologiebiT 

organizebul globalur kompiuterul sistemebSi) warmoqmnili 

uwesivrobebis aRmosaCenad sakmaod didi da mravalferovania. 

wina TavSi SemuSavebuli klasifikaciis mixedviT (sadiagnostiko 

saSualebebis dayofa OSI–etalonuri modelis doneebze 

mimdinare qseluri procesebis Sesamowmeblad) Cans, rom maT 

gamoyenebas sxvadasxva xasiaTis qseluri problemebis aRmoCenisa 

da drouli aRmofxvrisaTvis didi mniSvneloba eniWeba qselis 

yoveldRiuri muSaunarianobis swori reJimebis warmarTvis 

uzrunvelsayofad.  

qselur problemebs Soris gansakuTrebuli adgili uWiravs 

erTmaneTisagan manZilebiT daSorebuli didi teritoriuli 

manZilebiT momxmareblebis sakomunikacio urTierTobis dros 

globaluri qseluri gaerTianebis sakomutacio mowyobilobebis 

gamarTul muSaobas, pirvel rigSi ki maT satranzito 

marSrutizatorebSi monacemTa paketebis droul da saimedo 

gatarebas gamgzavni hostis kompiuterebidan mimRebi hostis 

kompiuterebamde. 

erTrangiani martivi qselebisagan gansxvavebiT, sadac paketebis 

marSrutizaciis problema advili gadasawyvetia (magaliTad maTi 

gagzavna pirdapiri marSrutizaciis meTodiT), globalur 

sistemebSi mravalmilioniani klientebisa da didi raodenobis 

serverebis Semcveli rTuli kompiuteruli qselebis 
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eqspluataciis pirobebSi, miTumetes dRevandel pirobebSi roca 

momxmarebelTa raodenoba da amasTan serveruli momsaxurebis 

ricxvi, rogorc SesavalSi SevniSneT, TandaTanobiT (TiTqmis 

yoveldRe), izrdeba, sakomutacio kvanZebis, pirvel rigSi ki 

marSrutizatorebis (sadac gamoiyeneba SedarebiT rTuli _ iribi 

marSrutizaciis meTodebi) roli da mniSvneloba 

pirvelxarisxovania da paketebis didi raodenobis 

gadaadgilebisas es procedurebi Zalze problemur xasiaTs 

iZens. mraval mizezebTan erTad igi konkretulad gamoixateba 

imaSic, rom rTuli arqiteqturis mqone qselebSi paketebis didi 

simravlis eleqtronuli transportirebisas (rogorc 

magistralur, ise segmentur monakveTebze gavliT) qselis arxebis 

gatarebis zoli xSir SemTxvevaSi gamoiyeneba araefeqturad, 

romlis drosac kompiuterebi daniSnulebis adgilebamde 

paketebis Cabarebisas xarjaven sakmaod did dros 

“araaucilebeli” trafikis damuSavebaze. sakmarisia paketebis 

mravali Sualeduri kvanZis gavlisas romelime satranzito 

marSrutizatorSi warmoiqmnas Seferxeba, igi uSualo gavlenas 

moaxdens qselis normalur funqcionirebaze. am TvalsazrisiT 

qselis ganawilebul infrastruqturaSi sadiagnostiko 

analizatorebis efeqturi muSaoba Zalze did mniSvnelobas iZens.  

warmodgenil naSromSi SemoTavazebuli kompiuteruli 

globaluri qseluri sistemis sadiagnostiko-sakontrolo 

saSualebebis (LOCAL – Analyzer da MAIN - Analyzer – analizatorebis 

saxiT) gamoyenebiT qselis administrators unda SeeZlos 

moaxdinos paketebis gatarebisas nebismier tranzitul 

monakveTebSi maTi qseluri marSrutebis testireba da 

gansazRvros maTi koreqtuli mdgomareobebi. miuxedavad imisa 

Tanamedrove qselebSi gamoyenebuli magaliTad, LAN  Analyzer For 

Windows (romelsac gaaCnia momxmareblis grafikuli interfeisi, 

misaRebi MS Windows – Si) an NCC LAN  Analyzer (romelic iyenebs 

Cveulebriv C-Wothy–interfeiss da sadiagnostiko monacemebs 

gascems teqstur reJimSi) sadiagnostiko saSualebebi iyeneben 
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standartul gamoyenebiT programas magaliTad, ROUTVIEW, 

romelic gadascems muSa sadgurebsa da serverebs 

marSrutizatorebis meore mxares sadiagnostiko IPX–pakets, 

naklebad efeqturia, vinaidan maTi daxmarebiT informaciis 

miReba da gamoyeneba SesaZlebelia mxolod drois ormagi 

garbenis gansazRvris Semdeg qselis marSrutizatorebis 

informaciis gatarebis dros. am naklovanebebis aRmofxvris 

mizniT aRniSnul paragrafSi SemoTavazebulia kvanZebs Soris 

gadasacemi paketebis diagnostirebis meqanizmi LOCAL - Analyzer – 

is saxiT. am meqanizmis gasacnobad nax.3.1-ze magaliTis saxiT 

naCvenebia gaerTianebuli globaluri qseli, romelic Sedgeba 5 

lokaluri qselisagan. isini erTmaneTTan dakavSirebulia 

marSrutizatorebiT, romelTa diagnostirebas awarmoebs LOCAL - 

Analyzer – sadiagnostiko analizatorebi. rogorc am naxazidan 

Cans maTavari MAIN - Analyzer – i imyofeba qselSi AA – AA – AA - AA 

am magaliTSi testirdeba (LOCAL - Analyzer – ebis mier MAIN - 

Analyzer – Si miwodebuli sadiagnostiko informaciebiT)   AA – AA 

–AA - AA  qselidan EE – EE – EE – EE qselamde monacemTa koreqtuli 

gadacemebi (rogorc nax.3.1-dan Cans es monacemebi gadakveTen 4 

marSrutizators, e.i. ROUTER 01 – ROUTER 02 – ROUTER 03 – ROUTER 

04 marSrutizatorebs). imisaTvis, rom lokalur qselebSi 

ganisazRvros lokaluri marSrutizatorebis muSaobis 

koreqtuloba, saTiTaod unda gaifiltros paketebi am qselebSi, 

raTa MAIN - Analyzer – is mier Segrovili da gaanalizebuli iqnes 

qselis yvela marSrutizatoris siebi, romlebic ki CarTuli 

arian paketebis daSorebul gadacemebSi gamgzavni wyaro-

kompiuteridan mimReb-kompiuteramde.  
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nax.3.1. globaluri qseli, Semdgari 5 lokaluri qselisagan, 

romlebic dakavSirebuli arian ROUTER 01 - ROUTER 04  marSrutizatorebiT 

 

 

ganawilebuli TiToeuli LOCAL - Analyzer –i sadiagnostiko 

analizatorebis infrastruqturaSi realizacias axdens Semdegi 

sadiagnostiko funqciebs: 

_gansazRvros satranzito qselebSi mravalprocesuli 

marSrutizatori ramdeni paketis damisamarTebas akeTebs 

erTdroulad TiToeul bijSi; 

_gansazRvros ramdeni bijia saWiro Sesasvlel interfeisSi 

miwodebuli yvela paketis sakomutaciod (dasamisamarTeblad); 

_awarmoos TiToeul satranzito kvanZSi marSrutizacias 

daqvemdebarebuli paketebis sakontrolo Tanamimdevrobis jamuri 

raodenobis gansazRvra; 
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_gansazRvros damisamarTebuli paketebis simravlis umciresi 

mniSvneloba, romelic pirvel rigSi unda moTavsdes buferuli 

mexsierebis Tavisufal zonaSi. 

LOCAL - Analyzer – is mier sakontrolo jamebis gamoTvlisa da 

maTi Sedarebisas sakomutacio kvanZis Sesasvlel da 

gamosasvlel interfeisebs Soris, igi muSaobs Cvens mier 

naSromSi SemuSavebuli algoriTmiT, romlis blok-sqema 

mocemulia nax.3.2-ze (am algoriTmis muSauranianoba Semowmebulia 

warmodgenili sadisertacio naSromis eqsperimentul nawilSi 

bolo, me-4 TavSi). 

 

nax.3.2. sadiagnostiko LOCAL - Analyzer – analizatoris muSaobis 

algoriTmis blok-sqema 
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LOCAL - Analyzer–sadiagnostiko analizatorebis monacemebi 

interaqtiulad gamoikiTxeba qselis infrastruqturaSi Semavali 

mTavari MAIN -Analyzer–sadiagnostiko analizatoris mier, 

romlebsac igi gaanalizebs da acnobebs qselis administrators 

aRniSnuli qselis (Cvens magaliTSi mowmdeba 5 aseTi lokaluri 

qseli) mdgomareobas, e.i. sakomutacio kvanZebSi mimdinare 

procesebis koreqtul an arakoreqtul mimdinareobas.  

LOCAL-Analyzer–sadiagnostiko analizatoris muSaobis principebi 

mdgomareobs SemdegSi: 

1) daiTvlis sakomutacio kvanZis Semaval interfeisSi 

Semosuli paketebis raodenobas; 

2) gansazRvravs paketebis simravlidan yvelaze patara pakets 

(paketebs); 

3) maT zomas gaamravlebs kvanZSi Semavali paketebis saerTo 

ricxvze. miRebul Sedegs (namravls) pirveli Sesakrebis saxiT 

Seitans analizatoris operaciuli mowyobilobis damgroebel 

amjamavSi; 

4) moaxdens paketebis CamoWras (faqtiurad gamoklebis 

operacias) kvanZis Semavali interfeisis yvela dagrovil pakets 

da awarmoebs 1–4 operaciebis iteraciul gameorebas sanam 

boloSi ar darCeba arcerTi paketi (an darCeba erTi paketi 

mainc). 

momdevno 3.2 paragrafSi SevimuSaoT LOCAL - Analyzer – sadiagno-

stiko analizatoris operaciuli mowyobiloba. 

 

 

3.2.  LOCAL - Analyzer – sadiagnostiko analizatoris operaciuli 

     mowyobilobis struqturis SemuSaveba 

 

 wina TavebSi aRniSnuli iqna, rom amJamad kompiuteruli qselis 

momxmareblebs (pirvel rigSi ki qselis administratorebs) 

TavianTi sistemebisaTvis SesaZlebloba eZlevaT gaakeTon farTo 

arCevani sadiagnostiko-sakontrolo saSualebebze qseluri 
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procesebis gasakontroleblad. qselur bazarze sTavazoben maT 

sxvadasxva aparaturul da programul produqtebs am 

produqtebis mwarmoebeli firmebi Tu korporaciebi. isini 

erTmaneTisagan gansxvavdebian daniSnulebiT, funqcionaluri 

SesaZleblobebiT, qselis eqspluataciis dros maTi moxmarebis 

moxerxebulobiT. ara naklebi yuradReba eqceva maT 

Rirebulebasac. qselSi sadiagnostiko saSualebebis arseboba, 

maTi gamoyenebis saWiroeba iseTive mniSvnelobas iZens (Tu ara 

mets), rogorc qselis sxva danarCeni Semadgeneli komponentebi. 

saWiroa aRiniSnos erTi realobac. miuxedavad imisa, rom 

Tanamedrove telesakomunikacio kompiuteruli qselebi iyeneben 

sxvadasxva operaciul sistemebs (gansakuTrebiT serverebTan 

samuSaod) qselis administratorebi samomxmareblo muSa 

sadgurebze dasayeneblad xSirad mainc arCevans akeTeben Microsoft  

firmis Windows  programuli produqtebis sxvadasxva versiebze, 

romlebic sxva qselur mmarTvel procedurebTan erTad kargad 

Tavsebadia qseluri sistemis sadiagnostiko utilitebTanac 

(utilitebs Soris vgulisxmobT miznobrivi konkretuli 

daniSnulebis mcire programul gadawyvetebs). msgavsi utilitebi 

saWiroa sadiagnostiko LOCAL-Analyzer – analizatorebis 

samuSaod obieqtebidan “kiTxva-pasuxebis” Semcveli informaciebis 

gagzavna-miRebisaTvis, romelTa interaqtiul gamokiTxvas 

awarmoebs kompiuteruli qselis  MAIN - Analyzer – sadiagnostiko 

analizatori infrastruqturaSi. 

dReisaTvis arsebuli sadiagnostiko saSualebebis umravlesoba, 

miuxedavad maTi met-naklebi srulyofilebisa srulad Tavs mainc 

ver arTmeven sadiagnostiko daniSnulebis masStabur amocanebs 

gansakuTrebiT ki did qselur (globalur) gaerTianebebSi, 

romlebic Seicaven aseul-aTasobiT ZiriTad muSa sadgurebsa Tu 

damxmare mowyobilobebs. maT Sorisaa mravalricxovani kvanZebis 

sakomutacio mowyobilobebi, pirvel rigSi ki marSrutizatorebi.  

aRniSnul paragrafSi SevexebiT sxvadasxva sadiagnostiko 

daniSnulebis operaciebidan LOCAL - Analyzer – is erT erTi 
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sakontrolo operaciis konkretul gadawyvetas, romlis 

sarealizaciod SevimuSavebT misTvis saWiro struqturasa da 

Semadgenel operaciul kvanZebs (mowyobilobebs).  

Tanamedrove kompiuterul qselur sistemebSi servisuli 

momsaxurebis raodenobis zrda, cxadia, gamoiwvia im 

momxmarebelTa ricxvis zrda, romlebic sargebloben am 

servisebiT. mTlianobaSi yovelive es moiTxovs klient-serveruli 

paketebis (gansakuTrebiT momxmarebelTa realur droSi 

momsaxurebisas) swraf da saimedo gadacemebs. es garemoeba ki 

saWiroebs paketebis koreqtuli gadacemebis ganuwyvetel 

monitoringsa da warmoqmnili Seferxebebis mizezebis drouli 

diagnostirebiT.  

qselSi Seferxebebis an warmoqmnili uwesivrobebis gamosavline-

blad da maTi Semdgom dauyovnebliv aRsakveTad analizatorebi 

SemoTavazebul sadiagnostiko infrastruqturaSi periodulad 

agzavnian qselSi sadiagnostiko “kiTxva-pasuxebis” Semcvel 

paketur Setyobinebebs, gansakuTrebiT iseTi movlenebis dros, 

roca qselis satranzito kvanZebSi SeimCneva sainformacio 

paketebis dagroveba (siWarbe). ZiriTadad es swarmoebs qselis 

datvirTvis pikis saaTebSi maRali intensiobis sainformacio 

paketebis nakadebis warmoqmniT, romlis drosac satranzito 

komutatorebi ver umklavdebian dabali swrafqmedebis an 

arasakmarisi swrafqmedebis gamo. aseT SemTxvevebSi imisaTvis, 

rom Tavidan iqnas acilebuli paketebis damaxinjebis an 

dakargvis SemTxvevebi, aucilebelia sadiagnostiko 

analizatorebis (Cvens SemTxvevaSi LOCAL - Analyzer – da MAIN - 

Analyzer – ebis) efeqturi gamoyeneba, romlebiTac (ZiriTadad 

LOCAL - Analyzer – ebi) aRWurvili iqneba TiToeuli satranzito 

sakomutacio kvanZi. aseTi analizatorebis muSaobis algoriTmi 

da funqciebi SemuSavebuli iqna wina paragrafSi. 

globalur kompiuterul qselSi daSorebul manZilebze (aseTia 

Cvens magaliTSi aRebuli SDH  – teqnologiebiT realizebuli 

SeerTebebi) hostis momxmareblebs Soris sainformacio paketebis 
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gacvlisas xSirad aRmoCndeba, rom kvanZis satranzito buferuli 

mexsierebebi (romlebic saWiroa Warbi paketebis droebiT 

gansaTavseblad gadacemebis pikuri drois momentebSi) 

arasakmarisi moculobisaa da gamoyenebul analizatorebs unda 

gaaCndeT unari (mexsierebis moculobis) “gonivruli” 

ganawilebis SesaZleblobac, raTa grZel manZilebze maTi 

gadaadgilebisas ar daikargon isini. aseTi analizatorebisaTvis 

es ukanaskneli saWiroebs iseTi sadiagnostiko kontrolis 

meTodebis SemuSavebas, romlebic operatiulad gamoavlenen 

paketebis urTierTTanafardobis raodenobriv Seusabamobas 

satranzito kvanZis Semaval da gamaval interfeisebSi miwodebul 

da ganawilebul paketebs Soris.  

sadiagnostiko kontrolis erT-erTi aseTi meTodis arsi 

(romelic SevimuSaveT warmodgenil naSromSi) mdgomareobs imaSi, 

rom dagrovili paketebis simravlidan analizatori amoarCevs 

(satranzito komutatoris gamosasvlel portebze pirvel rigSi 

gacemis mizniT am kvanZSi Warbi paketebis damuSavebisas) iseTi 

paketebis simravles, romlebsac gaaCniaT dagrovil paketebs 

Soris yvelaze naklebi zoma (paketebis sigrZe). aseTi paketebis 

ricxvs (aseTi paketebi SeiZleba aRmoCndes erTi an erTze meti 

raodenobis) gaamravlebs Sesasvlel interfeisSi dagrovili 

paketebis saerTo raodenobaze da gamravlebis Sedegs pirveli 

Sesakrebis saxiT Seitans damgroveben amjamavSi. imavdroulad 

moaxdens aseTi paketebis (mcire zomis paketebis) gamoklebas 

Warbi paketebis pirveli simravlidan. aseTi gziT formirdeba 

axali simravle (romlebzedac iteraciulad meordeba 

zemoTaRniSnuli operaciebi gamoklebebis TiToeul iteraciaSi 

maTi raodenoba, cxadia, TandaTan klebulobs, sanam bolo 

simravle ar miiRebs nulovan mniSvnelobas an masSi ar darCeba 

erTi Warbi paketi mainc).  

damgrovebeli amjamavis saboloo Semcvelobas (mis 

gamosasvlelze formirebul ricxvs) Seadarebs satranzito 

kvanZis Sesasvlelze dagrovil Warbi paketebis saerTo 
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raodenobas, romliTac analizatori daadgens daikarga Tu ara 

romelime Warbi paketi am satranzito kvanZSi (romlis 

diagnostirebasac axdens es LOCAL - Analyzer – i) paketebis 

ganawilebisas, e.i. gamosasvlel portebze maTi gadacemebis dros. 

nax.3.3-ze naCvenebia LOCAL - Analyzer – is struqturis blok-sqema, 

sadac TiToeuli mowyobiloba analizatoris muSaobis 

principidan gamomdinare asrulebs ZiriTad operaciebs. 

 

 

 

nax.3.3.  LOCAL - Analyzer – sadiagnostiko analizatoris 

operaciuli mowyobilobis struqtura 

 

amgvarad rogorc vxedavT,  nax.3.3-ze naCvenebi analizatori 

funqcionirebs wina paragrafSi SemuSavebuli (nax.3.2-ze 

gamosaxuli blok-sqemiT) algoriTmis mixedviT. sadiagnostiko 

ciklis damTavrebis Semdeg cxadia N1 da N2–gamosasvlelebze 

raodenobrivi mniSvnelobebis identurobis SemTxvevaSi (N1 = N2) 

adgili aqvs Warbi paketebis sadiagnostiko kvanZSi koreqtul 

ganawilebas, xolo winaaRmdeg SemTxvevaSi (e.i. rodesac N1 ≠ N2) 

adgili aqvs romelime paketis (an paketebis) dakargvas aRniSnul 

satranzito kvanZSi. aRniSnuli LOCAL - Analyzer – is 
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sadiagnostiko testis muSaunarianoba konkretul cifrul 

monacemebze ganxilulia warmodgenili naSromis daskvniT _ 

eqsperimentul nawilSi. 

 

 

3.3.  sadiagnoxtiko paketebis momzadeba. qselis sadiagnostiko 

infrastruqturaSi maTi operatiuli gagzavna–miRebis meTodebis 

SemuSaveba. MAIN – Analyzer – is testuri “kiTxva – pasuxebis” 

interaqtiuli gamokiTxvis SesaZleblobis gamokvleva 

 

kompiuteruli qselis sadiagnostiko infrastruqturaSi 

ganawilebuli analizatorebisaTvis samomsaxureo paketebis 

daniSnuleba da maTi Sinaarsi SeiZleba iyos metad 

mravalferovani. sadiagnostiko “kiTxva-pasuxebis” momzadeba da 

maTi analizi ZiriTadad dafuZnebulia koreqtulobis im 

kriteriumebTan Sedarebaze, romlebic gaaCnia qsels misi sabazo 

monacemebis saxiT. maT mixedviT swarmoebs qseluri 

mowyobilobebis teqnikuri maxasiaTeblebis mimdinare 

mdgomareobisa da maTSi mimdinare procesebis koreqtulobis 

Semowmeba.  

kompiuteruli qselis analizatorebi, maT Soris sadiagnostiko 

saSualebebis infrastruqturaSi ganTavsebul LOCAL – Analyzer – 

ebs dakisrebuli aqvT sxvadasxva sadiagnostiko funqciebis 

Sesruleba. (Cven ganvixileT da eqsperimentulad me-4 TavSi 

SevamowmeT maT mier Sesrulebuli mxolod erT – erTi testi). 

rogorc warmodgenili naSromis $2.1 da $2.2 –Si aRvniSneT, isini 

asruleben kompiuteruli sistemebis OSI–etalonuri modelis 

doneebze mimdinare qseluri procesebis Semowmebas. qselis MAIN 

–Analyzer–i awarmoebs lokaluri LOCAL–Analyzer– 

analizatorebidan interaqtiuli gamokiTxviT miRebuli 

sakontrolo monacemebis Sejerebas (analizs) testuri “kiTxva - 

pasuxebis” Semcveli sadiagnostiko paketebis (Cvens mier 
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wodebuli infrastruqturis sadiagnostiko agentebis) 

daxmarebiT.  

sadiagnostiko paketebis koreqtuli momzadeba da gamoyeneba 

mniSvnelovnad uwyobs xels qselis efeqturobis gazrdas 

(dawvrilebiT ix. $4.3) misi maxasiaTeblebis SenarCunebiT sabazo 

monacemebis doneze, upirveles yovlisa swrafqmedebisa da 

warmadobis mixedviT.  

qselis monitoringis dros testuri “kiTxva – pasuxebis” 

paketebis monacemebis safuZvelze sadiagnostiko MAIN – Analyzer  

analizatori daadgens qselis gatarebis zolis mimdinare 

datvirTvis dones. LOCAL–Analyzer – ebis interaqtiuli 

gamokiTxviT igi (MAIN – Analyzer – i) periodulad Seamowmebs: 

_izrdeba Tu ara qselis datvirTva monitorings 

daqvemdebarebul segmentebSi; 

_adgili aqvs Tu ara datvirTvis uCveulo pikebs; 

_drois ra momentebSi warmoiqmneba datvirTvis maRali da 

dabali pikebi; gaarkvevs, kerZod, romeli protokolebis 

realizaciebi ikaveben sxvebTan SedarebiT ufro intensiurad 

gatarebis zols; 

_korporaciis romeli momxmareblebi iwveven TavianTi 

sainformacio paketebiT qselis datvirTvis uCveulo zrdas da 

a.S. 

sadiagnostiko analizatorebis daxmarebiT SesaZlebelia 

Secdomebisa da qselis muSaobaSi xanmokle Seferxebebis Zebna 

qseluri sistemis OSI – modelis TiTqmis yvela doneze (rogorc 

cnobilia aseTi donis raodenoba aris Svidi).  

sadiagnostiko MAIN–Analyzer–i lokaluri LOCAL–Analyzer   

analizatorebis interaqtiul gamokiTxvas awarmoebs Semdegi 

sqemis mixedviT (nax. 3.4).  
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nax. 3.4. sadiagnostiko MAIN – Analyzer – analizatoris mier LOCAL – Analyzer – 

ebis interaqtiuli gamokiTxvis sqema 

 

magaliTad, arxul doneze MAIN – Analyzer  analizatori 

gamoavlens:  

_ lokaluri da daSorebuli koliziebis SemTxvevebs; 

_Secdomebs sainformacio paketebis sakontrolo 

TanamimdevrobeSi; 

_daSorebul segmentSi gviani koliziebis SemTxvevebs; 

_Secdomebs kadris sigrZeSi; 

_mizezebs monacemebis gaWianurebuli (uCveulod 

gaxangZlivebuli) gadacemebis Sesaxeb. 

Tumca koliziebis warmoqmna warmoadgens Cveulebriv movlenas 

CSMA/CD  SeRwevis meTodebiT momuSave kompiuteruli 

qselebisaTvis, maTi raodenobis uCveulod didi zrda iwvevs 
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qselis warmadobis daqveiTebas. MAIN – Analyzer  sadiagnostiko 

analizatoriT miRebuli Sesabamisi informaciebis analizis 

dros igi daadgens ama Tu im saxis kolizia warmoqmnilia qselis 

segmentis gadatvirTviT, Tu igi gamowveulia qselis romelime 

komponentis uwesivrobiT? aqedan gamomdinare, amgvari saxis 

sadiagnostiko saSualebebi (LOCAL – Analyzer da MAIN – Analyzer  

analizatorebi) qselis administrators “karnaxoben” Tu rogori 

unda iyos lokaluri da daSorebuli koliziebis dasaSvebi 

raodenoba. kolizias ewodeba lokaluri, Tu igi warmoiqmneba 

lokalur segmentSi, amasTan koliziaSi moxvedril kadrebs, 

rogorc wesi, gaaCniaT 64 baitze naklebi sigrZe (qveda zRvari) 

da isini Seicaven Secdomebs sakontrolo TanamimdevrobaSi. 

lokalur kolizias gamoavlens LOCAL-Analyzer  analizatori 

qseluri interfeisuli platis an transiveris SemowmebiT. misgan 

gansxvavebiT (lokaluri koliziebisagan gansxvavebiT) 

daSorebuli koliziebi warmoiqmnebian repiterebis “iqiTa mxares” 

(repiterebis daxmarebiT, rogorc cnobilia, swarmoebs qselis 

segmentebis gancalkeveba an dayofa). aseT dros koliziebis 

gamovlenis niSnebi igivea rac pirvel SemTxvevaSi (e.i. 

monacemebis pakets aqvs 64 baitze naklebi sigrZe, romelic 

Seicavs Secdomebs sakontrolo TanamimdevrobaSi) oRond im 

gansxvavebiT (xidebisa da marSrutizatorebisagan), rom repiteri 

avrcelebs koliziebiT damaxinjebul pragmentebs (kadrebs) 

masTan mierTebul yvela segmentze. sadiagnostiko analizatoris 

gamoyenebis efeqturoba mJRavndeba imiT, rom Tu daSorebuli 

koliziebis raodenoba didia, qselis administrators misi 

daxmarebiT (MAIN–Analyzer–analizatoriT) SeuZlia daadginos 

segmentebs Soris damatebiTi xidis dayenebis saWiroeba, raTa 

gaifiltros koliziebi, Seamciros segmentis datvirTva (im 

segmentis, romelSic xSirad warmoiqmneba koliziebi), moaxdens 

ra qselis rekonfiguracias (e.i. Secvlis sakabelo sistemis 

konfiguracias an gamoavlens im komponents, romlis mizeziTac 

xdeba koliziebis uCveulo raodenobis warmoqmna).  
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amgvarad, sadiagnostiko analizatorebi daadgenen koliziebis 

saxes, romlis drosac pasuxi gaecema kiTxvas “mainc koliziebis 

rogori raodenoba warmoadgens Zalze dids?” amis gamocnoba 

qselis administrators ar gauWirdeba, vinaidan warmoiqmneba 

pikebi, romlis drosac qselis warmadoba klebulobs SesamCnevad. 

roca qselis administratori Seamowmebs (sadiagnostiko 

analizatoris daxmarebiT) statistikur monacemebs koliziebis 

warmoqmnis Sesaxeb, igi sadiagnostiko analizatoris ekranze 

daakvirdeba sakontrolo (sadiagnostiko) segmentis datvirTvis 

(gadatvirTvis) grafiks (amasTan MAIN – Analyzer – analizatori 

miuTiTebs Sesabamis cifrul monacemebs koliziebis raodenobis 

procentuli mniSvnelobis Sesaxeb), romlis mixedviTac (pikis 

mniSvnelobis mixedviT) gamovlindeba segmentis gadatvirTva. 

aseTi SemTxvevis demonstrirebis magaliTi naCvenebia nax. 3.5-ze.  

 

 

nax. 3.5. gadatvirTuli segmentis Sefasebis magaliTi sadiagnostiko  

        analizatoriT 

 

magaliTad, am grafikidan Cans, rom trafikis datvirTvis done 

gaizarda 35%-iT daaxloebiT 16:55 saaTze (yvelaze maRali piki). 

sadiagnostiko analizators aseT dros SeuZlia miuTiTos, 

agreTve, koliziebis wamoqmnis fragmentebis ricxvic. 
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sadiagnostiko analizatorebidan miRebuli monacemebis 

safuZvelze qselis administratori iRebs gadawyvetilebas 

daayenos xidi/ marSrutizatori Tu ara (e.i. rogorc zemoT 

vaxseneT, datvirTvis Sesamcireblad moaxdinos Tu ara qselis 

rekonfiguracia xidebis an marSrutizatorebis dayenebiT, 

vinaidan repiterebi, rogorc wesi ar awarmoeben trafikis 

gafiltvras). datvirTvis cvlileba qselis segmentze trafikis 

filtraciis mizniT xidis dayenebis Semdeg kargad Cans nax. 3.6-

ze, sadac wina grafiks Tu SevadarebT aSkarad Cans, rom 

segmentis rekonfiguraciis Semdeg daaxloebiT 16:50 saaTisTvis 

datvirTva 35%-dan Semcirda TiTqmis 20%-mde. 

 

 

 

 

nax. 3.6. segmentis datvirTva xidis dayenebis Semdeg 

 

axla Zalze mokled SevexoT sadiagnostiko paketebis 

momzadebisa da maTi infrastruquraSi operatiuli gagzavna – 

miRebis meTodebs sadiagnostiko analizatorebiT aseve 

gamovikvlioT sadiagnostiko MAIN – Analyzer  analizatorebis 
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daxmarebiT testuri “kiTxva – pasuxebis” Semcveli paketebis 

interaqtiuli gamokiTxvis SesaZlebloba.  

sadiagnostiko paketebis momzadebisas upirveles yovilisa 

sadiagnostiko “SekiTxvis” (anu “moTxovnis”) dros saWiroa 

miTiTebuli iqnes im sadiagnostiko testze, romlis mixedviTac 

unda iyos agebuli sadiagnostiko “pasuxis” Semcveli paketi. 

yvela es informacia moTavsebuli unda iyos sadiagnostiko 

“moTxovnis” paketSi (Sesabamisad im konkretuli komponentebis 

miTiTebiT, romlebic asruleben sadiagnostiko miTiTebul 

tests). amasTan sadiagnostiko paketze miTiTebuli unda iyos 

misi dagzavnis saxe (individualuri Tu farTosamauwyeblo), aseve 

sadiagnostiko kvanZis misamarTi (kerZod, qselis, segmentis an im 

konkretuli muSa sadguris nomrebis miTiTebiT, romelTa 

komponentzec swarmoebs testireba). sadiagnostiko paketis 

misamarTis velSi kargad unda iyos asaxuli sadiagnostiko 

qselis saxe (globaluri, lokaluri). magaliTad, lokaluri 

qselis misamarTis saCveneblad gamoyenebuli unda iqnes 

TeqvsmetobiTi cifrebisagan Sedgenili samisamarTo velebi 0x00-

00-00, Tu misamarTis velSi miTiTebulia mniSvnelobebi 0xFF-FF-FF-

FF-FF-FF, maSin es niSnavs imas, rom sadiagnostiko paketi 

farTosamauwyebloa da egzavneba qselis yvela kvanZs 

sadiagnostiko segmentSi, Tumca am dros gaTvaliswinebuli unda 

iqnes is niuansebic, romelzedac saubari gveqneba cota 

mogvianebiT (kerZod, miTiTebuli unda iqnes im kvanZis 

misamarTebi, romlebic farTosamauwyeblo dagzavnis dros ar 

arian valdebuli upasuxon sadiagnostiko moTxovnebs). 

sadiagnostiko paketebTan MAIN – Analyzer  analizatori muSaobs 

maTi gagzavna – miRebis or reJimSi. pirveli, e.w. 

farTosamauwyeblo dagzavnis reJimSi (0xFF-FF-FF-FF-FF-FF), 

rodesac Setyobinebebi egzavneba qselis yvela kvanZis LOCAL – 

Analyzer  lokalur analizatorebs da meore _ individualuri 

dagzavna, roca SetyobinebaTa paketebi egzavneba konkretuli 

kvanZis LOCAL – Analyzer – ebs, romlebic drois mocemuli 
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momentisaTvis warmoadgenen sxva kvanZebisagan SedarebiT ufro 

problemurs, am ukanaskneli SemTxvevisaTvis qselis MAIN – 

Analyzer – i serverebidan miRebuli sadiagnostiko “pasuxebis” 

Semcveli paketebidan aanalizebs ama Tu im konkretul kvanZSi 

sainformacio paketebis gadacemebis koreqtul an arakoreqtul 

reJimebs, xolo pirveli SemTxvevisaTvis sadiagnostiko paketebis 

farTosamauwyeblo reJimSi dagzavnis dros, MAIN – Analyzer  

“pasuxebs” iRebs maTi paketebis (e.i. LOCAL – Analyzer – ebidan) 

interaqtiuli gamokiTxviT, maTi budeebis nomrebis mixedviT (nax. 

3.7). 

 

 

 

nax. 3.7. sadiagnostiko paketis dagzavna – miReba budis nomriT 0x456  

 

rogorc am naxazidan Cans, qselis MAIN – Analyzer – i 

sadiagnostiko “moTxovna-pasuxs” (sadiagnostiko “kiTxva-pasuxis” 

pakets) gansazRvravs budis nomris mixedviT (budis nomeri 

naxazze naCvenebia pirobiTad naxazis demonstrirebis mizniT). 

sadiagnostiko moTxovnis sainformacio nawili unda iyos 

sakmaod martivi da unda Seesabamebodes konkretul 

sadiagnostiko davalebas, romelzedac pasuxi unda gasces 

kvanZis im muSa sadgurze dayenebulma LOCAl – Analyzer – ma, 

romelzedac damisamarTebulia sadiagnostiko moTxovna. meore 

mxriv, imisaTvis rom Tavidan iqnes acilebuli 

(farTosamauwyeblo gagzavnis reJimSi) sadiagnostiko pasuxebis 
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moculoba, MAIN – Analyzer – analizatoriT kvanZis LOCAL – Analyzer 

– analizatorebis iteraqtiuli gamokiTxvisas (an sadiagnostiko 

paketebis farTosamauwyeblo reJimSi gagzavnisas) SesaZlebelia 

MAIN – Analyzer – ma miuTiTos is kvanZebi (an segmentis 

konkretuli muSa sadgurebi), romelTagan ar moiTxoveba 

pasuxebis gamogzavna. aseT SemTxvevebSi sadiagnostiko moTxovnis 

paketebis struqtura unda Seicavdes gamoricxuli kvanZebis 

(romlebmac ar unda upasuxon sadiagnostiko moTxovnas) rogorc 

misamarTebis, aseve maTi raodenobis mTvlelebs. es kargad Cans 

nax.3.8-ze (sadac erTi ujra niSnavs 1 baits). 

 

 

 

nax.3.8.  sadiagnostiko moTxovnis paketis struqtura 

 

Tu visargeblebT Novell – is NetWare – operaciuli sistemiT 

qselis marTvis SesaZleblobiT, sadiagnostiko moTxovnis 

paketis struqturaSi unda Sediodes:  

gamoricxuli kvanZebis mTvleli. gamoricxuli kvanZebis 

mTvleli gansazRvravs muSa sadgurebis ricxvs, romlebmac 

upasuxod unda datovon MAIN – Analyzer – iT gagzavnili moTxovna. 

nax.3.8-ze am velis mniSvneloba 0 miuTiTebs imaze, rom moTxovnas 

unda upasuxon yvela sadgurma. amJamad momqmedi standartiT 

dasaSvebi maqsimaluri mniSvnelobaa kompiuterul qselSi _ 80 

(gamoricxuli sadgurebis ricxvi mdebareobs 0-dan 69 

diapazonSi).  
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gamoricxuli kvanZebis misamarTebi. Tu sadiagnostiko paketis    

IPX –saTaurSi gansazRvrulia paketis farTosamauwyeblo 

dagzavna, moTxovnas unda upasuxon yvela sadgurma. im 

SemTxvevaSi ki, roca araa saWiro romelime sadguridan pasuxebis 

gamogzavna (ufro zustad im kvanZis LOCAL – Analyzer – dan, 

romelsac ekuTvnis es sadguri, e.i. lokaluri analizatoridan 

MAIN – Analyzer – ken), misi misamarTi moTavsdeba gamoricxuli 

kvanZebis misamarTis velSi. iseve rogorc wina SemTxvevaSi, 

mopasuxe kvanZebis ricxvidan SeiZleba gamoiricxos 80-mde 

sadguri.  

magaliTisaTvis nax.3.9-ze naCvenebia sadiagnostiko moTxovnis 

paketi, romelSic aRwerilia (miTiTebulia) ori gamoricxuli 

sadguri. 

 

 

 

nax.3.9. misamarTebis sia gansazRvravs kvanZebs, romlebmac ar 

unda upasuxon qselis MAIN – Analyzer – analizators 

 

am magaliTis mixedviT reagireben ra kvanZebi MAIN – Analyzer – 

analizeridan gagzavnil moTxovnas, mas mxolod upasuxebs im 

kvanZis LOCAL – Analyzer – i, romlis nomeria 00 – 00 _ 1B – 01 – 8E – 

09, xolo danarCeni (aseTebi aris jvrebiT dadaxazuli) oris: 00 

– 00 – 1B – 01 – 02 – 34 misamarTis mqone da 00 – 00 – 1B – A8 – 99 – 12 
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misamarTis mqone LOCAL – Analyzer – ebi ar arian valdebuli 

upasuxon MAIN – Analyzer – is mier gagzavnil sadiagnostiko 

“moTxovnis” pakets. 

imis da mixedviT, Tu komponentebis ra saxisa da raodenobisagan 

moiTxovs MAIN – Analyzer – analizeris mier dagzavnili 

sadiagnostiko “kiTxva-pasuxis” paketi, romlebzedac unda 

reagireba moaxdinon Sesabamisi kvanZebis LOCAL – Analyzer – ebma, 

sadiagnostiko paketebis sigrZe, e.i. maTi Sinaarsis moculoba 

(gansakuTrebiT sadiagnostiko “pasuxebis” Semcveli paketebis) 

SeiZleba iyos sxvadasxva. 

momdevno, daskvniT me-4 TavSi ganxilulia eqsperimentaluri 

Sedegebi, romlebic asaxaven warmodgenil sadisertacio 

naSromSi SemoTavazebuli LOCAL – Analyzer – analizatoris mier 

realizebuli erT-erTi sadiagnostiko testis muSaunarianobas. 

 

 

 

 

Tavi 4 

LOCAL – Analyzer analizatoris axali sadiagnostiko testis 

muSaunarianobis eqsperimentuli Semowmeba. telesakomu-

nikacio globalur kompiuterul qselSi sadiagnostiko 

saSualebebis gamoyenebis efeqturobis Sefaseba 

 

4.1. saeqsperimento amocanis dayeneba. misi Catarebis mizani da 

amocanebi. sadiagnostiko testis sawyisi monacemebi 

 

warmodgenili sadisertacio naSromis $3.1-Si aRniSnuli gvqonda, 

rom kompiuteruli qselis infrastruqturaSi ganTavsebuli 

sadiagnostiko analizatorebi imis da mixedviT Tu ra saxis 

sadiagnostiko testebs iyeneben isini qseluri komponentebis an 

maTSi mimdinare procesebis realizaciis koreqtulobis 

Semowmebis mizniT, maTi funqciebi mravalferovania. aRniSnul 
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paragrafSi SevarCioT erT – erTi maTgani, romlis gamoyenebac 

Cvenis azriT sxva testebTan SedarebiT Zalze aqtualuria 

globalur qselur gaerTianebaSi sakomutacio kvanZebis 

mowyobilobebis perioduli kontrolisaTvis, an ufro 

konkretulad rom vTqvaT, Zalze mniSvnelovania am 

mowyobilobebSi mimdinare procesebis swori mimdinareobis 

Semowmebis TvalsazrisiT.  

nebismieri tipisa da daniSnulebis kompiuteruli globaluri 

(an lokaluri) qselis aucilebel Semadgenel komponentebs, 

rogorc cnobilia, warmoadgenen qselis sakomutacio kvanZebSi 

momuSave marSrutizatorebi [. . . .]. maTi gamarTuli da swori 

(koreqtuli) funqcionireba mTlianobaSi did gavlenas axdens 

warmadobaze, kompiuterul qselSi mimdinare procesebis 

msvlelobis xarisxze da, ra Tqma unda, yovelgvari Seferxebebi 

da uwesivroba uSualod aisaxeba sainformacio paketebis 

gagzavna – miRebis saimedoobazec am sityvis pirdapiri gagebiT.  

aRniSnul paragrafSi saeqsperimento amocanis dayenebisaTvis da 

axali sakontrolo testis muSaunarianobis eqsperimentuli 

gamocdis mizniT SevarCioT qselis erT – erTi mniSvnelovani 

komponenti_marSrutizatori da movaxdinoT misi koreqtuli 

muSaobis Semowmeba zemoTxsenebuli LOCAL–Analyzer 

sadiagnostiko analizatoris testis daxmarebiT, romelic 

SevimuSaveT da dawvrilebiT ganvixileT warmodgenili naSromis 

wina, me-3 TavSi.   

cnobilia, rom Tanamedrove marSrutizatorebi warmoadgenen 

mravalprocesorul mowyobilobebs, romlebic awarmoeben 

samarSruto cxrilebis damuSavebiT sakomutacio kvanZis Semaval 

interfeisze qselis arxebiT miwodebuli paketebis ganawilebas 

maTi misamarTebis (individualuri, farTosamauwyeblo an 

jgufuri) mixedviT [72].  

qselis muSaobisas xSirad warmoiqmneba iseTi SemTxvevebi, roca 

am marSrutizatorebis Sesasvlelebze paketebis nakadebis 

intensioba Zalze SesamCnevad matulobs (gansakuTrebiT qselis 
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pikuri datvirTvis droiT momentebSi). aseT dros 

marSrutizatoris swrafqmedeba da misi warmadoba samwuxarod 

sasurvel realur droSi xSirad ver umklavdeba nakadSi 

Semavali yvela paketis misamarTebis moZebnas, anu 

marSrutizaciis cxrilebSi maT droul damuSavebas (miT umetes 

SeuZlebelia globalur qselur gaerTianebaSi yvela kvanZis 

marSrutizatorebis maRalsiCqariani procesorebiT aRWurva). amis 

gamo adgili aqvs paketebis dagvianebiT ganawilebas da maT 

gacemas marSrutizatoris gamaval portebTan mierTebul 

sakomunikacio arxebze, xSiria Secdomebi am ganawilebaSi, da rac 

ufro uaresia, adgili aqvs paketebis dakargvis SemTxvevebsac ki.  

aseT dros, ra Tqma unda, warmoiqmneba paketebis ganmeorebiTi 

gadacemebis saWiroeba. cxadia, es ukanaskneli Tavis mxriv kidev 

ufro zrdis trafikis mimdinare datvirTvas, ris gamoc saboloo 

jamSi klebulobs qselis warmadobis sabazo maCvenebeli. aqedan 

gamomdinare gadatvirTvis SemTxvevebSi sadiagnostiko LOCAL – 

Analyzer analizatoris erT–erTi mTavari funqciaa operatiulad 

gansazRvros (daiTvalos) qselis problemur segmentebze 

dagrovili paketebi, ramdeni paketis damisamarTebas amuSavebs 

erTdroulad (e.i. awarmoebs paketebis ganawilebas TiToeul 

bijSi) kvanZis problemur segmentze dayenebuli 

marSrutizatoriT, saWiroebis SemTxvevaSi gansazRvros 

mexsierebis ramdeni buferuli zonaa saWiro Warbi paketebis 

droebiT Sesanaxad, Tu ki raime mizezebiT adgili aqvs maT 

dagrovebas marSrutizatoris Semaval interfeisze, paketebis 

dakargvis SemTxvevebis gamosavlineblad operatiulad 

gansazRvros marSrutizatoris Semaval da gamaval portebze 

paketebis raodenobebis zusti Sesabamisobebi da a.S. aRniSnul 

TavSi am ukanaskneli sadiagnostiko miznis Sesasruleblad 

eqsperimentulad gamovcadoT naSromSi SemuSavebuli Sesabamisi 

sadiagnostiko testis sarealizacio algoriTmis muSaunarianoba 

(am testis algoriTmi SemuSavebulia $3.2-Si ixile algoriTmis 

blok – sqema nax. 3.2-ze).  
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magaliTisaTvis aviRoT globaluri kompiuteruli qseli, sadac 

drois raRac momentSi sakomutacio kvanZis romelime 

marSrutizatoris Semaval interfeisSi Tavi moiyara (e.i. 

gasanawileblad dagrovda) davuSvaT 15-ma sainformacio nakadma. 

cxadia, TiToeul nakadSi paketebis raodenoba qselis 

funqcionirebisas SeiZleba iyos sxvadasxva (principSi testis 

Catarebis dros zogierT nakadSi SesaZlebelia Segvxvdes 

paketebis erTnairi raodenobac, rac savsebiT bunebrivia). 

sadiagnostiko periodSi davuSvaT es nakadebi Seicaven 

marSrutizatoris mier gasanawilebeli paketebis garkveul 

raodenobas.  

qselis marSrutizatorSi paketebis siWarbis ganawilebisas 

sadiagnostiko testis mixedviT sadiagnostiko etapebis 

msvlelobebs davakvirdeT Semdegi sawyisi monacemebis 

gaTvaliswinebiT:  

I. 0.  0101  0001  0000  0010 

II. 0.  0011  0010  0000  0101 

III. 0.  0010  0001  0101  0111 

IV. 0.  0001  0010  0000  0001 

V. 0.  0100  0001  0001  0101 

VI. 0.  0011  0100  0001  0000 

VII. 0.  0010  0010  0001  0011 

VIII. 0.  0001  0000  0101  0100 

IX. 0.  0010  0110  0000  0001 

X. 0.  0100  0001  0001  0011 

XI. 0.  0001  1001  0001  1001 

XII. 0.  0101  0110  0000  0001 

XIII. 0.  0011  0011  0001  0101 

XIV. 0.  0001  0101  0001  0100 

XV. 0.  0100  0001  0011  0101 

 

amgvarad, sadiagnostiko LOCAL – Analyzer analizators 

kompiuteruli qselis MAIN – Analyzer – dan drois raRac 
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momentSi (cxadia, qselis funqcionirebis raRac problemur 

momentSi) mieca davaleba Sesabamisi testiT Seamowmos 

dagrovili paketebis raodenobebis Sesabamisoba 

marSrutizatoris Semaval da gamaval interfeisebSi (e.i. 

Tavmoyrili paketebis ganawilebamde da ganawilebis Semdeg). 

amasTan:  

1. LOCAL – Analyzer analizatoris procesorma daiTvalos 

TiToeul nakadSi arsebuli paketebis raodenoba. ufro zustad, 

procesoris (amas akeTebs operaciuli mowyobilobis orobiT – 

aTobiTi mTvleli,  e.w. D-kodebis mTvleli, romelic 

daafiqsirebs paketebis raodenobas da warmoadgens mas 

tetradebis saxiT); 

2. gamoiTvalos paketebis jamuri raodenoba, romlebic 

dagrivdnen marSrutizatoris Semaval interfeisSi; 

3. gansazRvros buferuli mexsierebis saWiro moculoba. kerZod, 

ramdeni buferuli mexsierebis zonaa saWiro gasanawilebeli 

paketebis droebiT gansaTavseblad ganawilebis pikuri drois 

momentSi. igi Cvens SemTxvevaSi emTxveva qselis funqcionirebis 

sadiagnostiko periods; 

4. daiTvalos TiToeul mexsierebaSi darCenili paketebis 

ricxvi, marSrutizatoris gamosasvlel portebze gacemuli 

winmswrebi paketebis procedurebis damTavrebisTanave; 

5. gansazRvros marSrutizatoris mier ganawilebuli (ufro 

zustad, am marSrutizatoris gamosasvlel portebze gacemuli) 

paketebis saerTo raodenoba LOCAL – Analyzer analizatorSi 

gaTvaliswinebuli specialuri algoriTmiT da realizebuli 

Sesabamisi operaciuli mowyobilobiT (kerZod, damgrovebeli 

amjamavis gamoyenebiT); 

6. gaakontrolos marSrutizatoris Sesasvleli interfeisis 

portebze miwodebuli paketebis raodenobis Sesabamisoba 

interfeisis gamomaval portebze ganawilebuli paketebis 

raodenobasTan; 
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7. Seusabamobis SemTxvevaSi sadiagnostiko MAIN – Analyzer 

analizatorma unda daafiqsiros qselis arxebiT gadasacemi 

paketebis damaxinjebis an dakargvis faqtebi, romelTa mixedviTac 

unda moxdes am paketebis xelaxali (ganmeorebiTi) gadacemebi. 

amasTan dadgindeba uwesivrobis warmoqmnis mizezic, romlis 

mixedviTac SeZlebs qselis administratori gaasworos Secdomebi 

an aRmofxvras warmoqmnili arakoreqtuli sxva SemTxvevebi.  

momdevno $4.2-Si naCvenebia aRniSnuli sadiagnostiko testis 

realizaciis zemoTCamoTvlili etapebi. TiToeul 1-7 etapze 

ganxorcielebuli operaciebi da am etapebze miRebuli cifruli 

monacemebis gaanalizebiT Sefasebulia eqsperimenTiT miRebuli 

Sedegebi, romlis mixedviTac moxdeba sadisertacio naSromSi 

SemuSavebuli sadiagnostiko testis muSaunarianobis 

dadastureba.  

 

4.2. eqsperimentis realizacia. miRebuli Sedegebis analizi 

 

1. wina 4.1-Si CamoTvlili eqsperimentis sarealizacio 

etapebidan pirvel etapze LOCAL – Analyzer analizatori awarmoebs 

marSrutizatoris Semaval interfeisze dagrovili paketebis 

raodenobis gansazRvras. amas akeTebs rigrigobiT _ TiToeuli 

nakadis mixedviT. am raodenobebs analizatoris mTvleli 

(mTvleli muSaobs orobiT-aTobiT kodirebul sistemaSi. am 

sistemaSi, kerZod, “8421” kodSi Sesabamisi tetradebis saxiT) 

Semdeg ricxvebs: I–5102;  II–3205;  III–2157;  IV–1201;  V–4115;  VI– 

3410;   VII–2213; VIII–1054;  IX–2601;  X–4113;  XI–2919;  XII–5201;  XIII – 

3315;  XIV–1514;  XV–4135. aRniSnuli mTvleli rogorc zemoT 

aRvniSneT muSaobs orobiT-aTobiT kodirebul sistemaSi (D-

kodebSi). es mTvleli afiqsirebs TiToeuli nakadis (aRniSnulia 

isini romauli cifrebiT) Semcveli paketebis raodenobebs, 

romlebic deSifraciis Sedegad asaxavs dagrovili paketebis 

zemoTnaCveneb raodenobebs (es raodenobebi naCvenebia arabuli 

cifrebiT); 
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2. LOCAL–Analyzer analizatori Tavis mexsierebaSi 

daimaxsovrebs marSrutizatoris Semaval interfeisze dagrovili 

paketebis jamur mniSvnelobebs, romlebic miRebulia momdevno, 

me-3 etapze; 

3. LOCAL–Analyzer analizatorSi Semavali orobiT-aTobiTi 

mTvleli daafiqsirebs marSrutizatorSi Semavali nakadebis 

ricxvs (A) da nakadebis am diapazonSi (Cvens SemTxvevaSi 1-15) 

amave analizatoris damgrovebeli amjamavi mowyobiloba 

awarmoebs Warbi paketebis saboloo jamuri raodenobebis K∑1 

gamoTvlas mimdinare jamebis (B) TandaTanobiTi Sekrebis gziT: A. 

marSrutizatoris Semaval interfeisze dagrovili sainformacio 

nakadebis raodenoba Seadgens – 15; B. operaciuli mowyobilobis 

orobiT-aTobiTi mTvleli ajamebs marSrutizatorze miwodebuli 

paketebis raodenobas: 

 

00.  0101  0001  0000  0010 – 5102 

00.  0011  0010  0000  0101 – 3205  

00.  1001  0011  0000  0111 – 8307  

00.  0010  0001  0101  0111 – 2157  

00.  0001  0000  0100  0110  0100 _ 10464    

00.  0000  0001  0010  0000  0001  – 1201  

00.  0001  0001  0110  0110  0101 – 11665  

00.  0000  0100  0001  0001  0101 – 4115 

00.  0001  0101  0110  1000  0000 – 15780  

00.  0000  0011  0100  0001  0000 – 3410  

00.  0001  1001  1001  1001  0000 – 19180  

00.  0000  0010  0010  0001  0011 – 2213  

00.  0010  0001  0100  0000  0011 – 21403 

00.  0000  0001  0000  0101  0100 – 1054  

00.  0010  0010  0100  0101  0111 – 22457 

00.  0000  0010  0111  0000  0001 – 2701  

00.  0010  0101  0001  0101  1000 – 25158  

00.  0000  0100  0001  0001  0011 – 4113  
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00.  0010  1001  0010  0111  0001 – 29271  

00.  0000  0001  1001  0001  1001 -  1919 

00.  0011  0001  0001  1001  0000 – 31190  

00.  0000  0101  0010   0000  0001 – 5201  

00.  0011  0110  0011  1001  0001 – 36391  

00.  0000  0011  0011  0001  0101 – 3315 

00.  0011  1001  0111  0000  0110 – 39706  

00.  0000  0001  0101  0001  0100 – 1514  

00.  0100  0001  0010  0010  0000 – 41220 

00.  0000  0100  0001  0011  0101 – 4135 

00.  0100  0101  0011  0101  0101 – 45355 

 

amgvarad, marSrutizatorSi gasanawilebeli paketebis jamuri 

raodenoba Seadgens Kjam.1 = 45355  (pirveli sakontrolo cifri). 

 

4.warmoebs buferul mexsierebis zonebSi ganlagebuli paketebis 

raodenobis gamoTvla. aRniSnuli gamoTvlis Sedegebi asaxulia     

cxr.4.1 _ 4.15. amave cxrilebSi naCvenebia gamoTvlis is Sedegebi, 

romlebic miRebulia analizatoris muSaobis $3.1-Si SemuSavebuli 

algoriTmiT.  
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SeniSvna: mexsierebis yovel momdevno zonaSi paketebis 

nakadebisa da am nakadebSi Semavali paketebis raodenobis 

gamoTvlas analizatori awarmoebs winmswreb zonaSi myofi 
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paketebi simravlidan umciresi mniSvnelobis mqone paketebis 

CamoWriT (gamoklebiT) TiToeul nakadSi Semavali paketebis 

simravlidan. 

4. TiToeul nakads gamoeyofa mexsierebis TiToeuli zona. 

Cvens eqsperimentSi paketebis ganTavsebisaTvis zonebis ricxvi 

Seesabameba nakadebis raodenobas.  

5. swarmoebs zonebSi ganawilebuli paketebis jamuri 

raodenobis gamoTvla. aRniSnul gamoTvlas awarmoebs 

analizatoris operaciul mowyobilobaSi myofi damgroebeli 

amjamavi. igi gamoiTvlis saerTo jams TiToeul etapze 

formirebuli operandebis mniSvnelobebis SekrebiT Semdegnairad:  

 

                                   Kjam.2 = 15810 + 2058 + 4069 + 4860 

                  + 2618 + 560 + 4392 + 4032 + 770 + 

                  570 + 3515 + 8 + 60 + 1934 + 99 = 45355 

 

amgvarad, Kjam.2 = 45355 

6. swarmoebs sakomutacio kvanZis Semaval da gamaval 

interfeisebze paketebis raodenobebs Soris Sesabamisobis 

Semowmeba. Cvens eqsperimentSi marSrutizatoris Semaval 

portebze miwodebuli paketebis jamuri raodenobis mniSvneloba 

Kjam.1=45355 (paketi) SesabamisobaSia mexsierebis zonebSi 

ganawilebuli paketebis sakontrolo Tanamimdevrobebis jamur 

raodenobasTan Kjam.2=45355, e.i.  Kjam.1=Kjam.2 = 45355, rac miuTiTebs 

imaze, rom LOCAL – Analyzer analizatorSi realizebuli 

sadiagnostiko testi muSaunariania.  

amgvarad, Catarebuli testi Cveni eqsperimentis magaliTze 

uCvenebs, rom sadiagnostiko periodis ganmavlobaSi sakontrolo 

marSrutizatorSi paketebis damaxinjebis an maTi dakargvis 

faqtebs adgili ara aqvs. 
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4.3. qselis axali sadiagnostiko saSualebebis efeqturobis 

Sefaseba. MAIN–Analyzer da LOCAL–Analyzer sadiagnostiko 

analizatorebis gamoyenebis perspeqtivebi 

 

warmodgenil naSromSi SemoTavazebuli da gamokvleuli axali 

sadiagnostiko – sakontrolo saSualebebi MAIN–Analyzer da 

LOCAL - Analyzer analizatorebis saxiT, kompiuterul qselSi maTi 

farTo gamoyenebis maRali efeqturoba, upirveles yovlisa 

miiRweva imiT, rom aseTi sadiagnostiko analizatorebi 

mravalfunqciuri daniSnulebisaa. amas ganapirobebs maT mier 

Sesrulebuli sakontrolo funqciebis farTo speqtri. aseT 

sadiagnostiko saSualebebSi Tavmoyrilia (integrirebulia) 

rogorc sakontrolo–maregulirebeli funqciebis sarealizacio 

SesaZleblobebi (maT pirobiTad vuwodoT, rogorc qselur 

procesebSi Carevis “aqtiuri” funqciebi), ise SedarebiT 

“pasiuri”, magram metad saWiro funqciebi (maTSi ki moiazreba 

monitoringis funqciebi, romlebic moTvalTvale funqciebis 

Sesrulebis garda emsaxurebian qseluri komponentebis 

maxasiaTeblebis Sesaxeb statistikuri monacemebis Segrovebasa 

da maT analizs). es ukanaskneli swarmoebs qselur teqnikaSi 

kargad aprobirebuli sadiagnostiko meTodologiiT, romlis 

mixedviTac qselis mimdinare statistikuri monacemebi Sedardeba 

ra qselis sabazo monacemebTan, sadiagnostiko analizatori 

saSualebas miscems qselis administrators Seafasos lokalur 

adgilebSi garkveuli darRvevebi an mTlianobaSi qselis 

funqcionirebaSi calkeuli gadaxvevebis (Sesrulebuli 

funqciebidan gadaxris) xarisxi qselis sabazo monacemebTan. 

qselis administrators SesaZlebloba eZleva gamoitanos 

daskvnebi calkeuli komponentebis an mTliani qselis koreqtuli 

an arakoreqtuli samuSao reJimebis mimdinareobis Sesaxeb, raTa 

operatiulad miiRos man Sesabamisi profilaqtikuli 

RonisZiebebi qselis muSaobaSi warmoqmnili garkveuli 

xarvezebis aRsakveTad. Tu vimsjelebT naSromSi SemuSavebuli 
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axali sadiagnostiko testis gamoyenebis magaliTze, qselis 

sadiagnostiko saSualebis gamoyenebis efeqturobas ganapirobebs 

upirveles yovlisa isic, rom qselis LOCAL – Analyzer da MAIN – 

Analyzer analizatorebi iZlevian mza rekomendaciebs 

(gansakuTrebiT gasagzavni sainformacio paketebiT qselis 

gadatvirTvis SemTxvevebisaTvis) Warbi paketebis buferul 

mexsierebaSi optimaluri saxiT droebiT gansaTavseblad qselis 

datvirTvis pikur momentebSi. amasTan SeuZliaT maT nebismier 

dros awarmoon marSrutizatorebis Semaval da gamaval 

interfeisebze paketebis sakontrolo Tanamimdevrobis 

koreqtulobis periodul Semowmebasac im algoriTmiT romelic 

SevimuSaveT naSromis $3.1-Si (da romlis muSaunarianobis 

efeqturoba eqsperimentulad dadasturda amave Tavis wina 

paragrafebSi).  

naSromSi ganxiluli sadiagnostiko saSualebebis gamoyenebis 

maRal efeqturobas adasturebs qseluri analizatorebis is 

sakontrolo SesaZleblobebi, romelTa daxmarebiTac swarmoebs 

calkeuli Secdomebisa da mtyunebebis aRmoCena kompiuteruli 

qselis OSI etalonuri modelis calkeul doneebze, 

gansakuTrebiT ki arxul doneze. kerZod, uwesivrobebi 

aRmoCenili: 

_ lokaluri da daSorebuli koliziebis analiziT; 

_gadatvirTuli segmentebis gaanalizebiT da maTi 

lokalizebiT; 

_ monacemTa kadris sigrZeebis (zomebis) operatiuli SemowmebiT 

(magaliTad, grZeli an mokle sigrZis kadrebi iwveven maTi 

sainformacio velebis SinaarsSi darRvevebs an am kadrebis 

gaWianurebul (droSi gawelil) gadacemebs). 

sadiagnostiko saSualebebis gamoyenebis efeqturobas asaxavs 

cxr.4.16-ze naCvenebi zogierTi uwesivrobis aRmoCenisa da 

aRmofxvris operatiuli RonisZiebebis CamonaTvalic. 
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 cxrili 4.16 

uwesivrobebis  

    saxe 
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SesaZlo mizezi 

uwesivrobebis 

aRmofxvris 

RonisZieba 
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daSorebuli                  
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sakontrolo 

TanamimdevrobaSi  

 

mokle 

(“liliputi”) 

kadrebi      

 

grZeli kadrebi 

 

monacemTa droSi 

gawelili 

gadacema 

 

 

 

 

 

 

kadri moklea 64 

baitze 

 

kadri moklea 64 

baitze. araswori 

sakontrolo 

Tanamimdevroba 

 

kadri ar aris 64 

baitze naklebi, 

magram Secdomaa 

sakonstolo 

TanamimdevrobaSi 

 

kadris sigrZe 

scildeba 64 – 1518 

baitis sazRvrebs 

 

kadri moklea 64 

baitze 

 

kadri grZelia 

1518 baitze 

 

kadri grZelia 

1500 baitze. 

Arasworia 

sakontrolo 

Tanamimdevroba 

 

gadatvirTulia 

segmenti 

 

gadatvirTulia 

daSorebuli 

segmenti an 

Zalze grZelia 

es segmenti 

 

yru kvanZis 

(Deaf node) 

arseboba 

 

 

 

 

uwesivroba 

sakabelo 

sistemaSi 

 

 

uwesivroba 

qselur 

draiverSi 

 

uwesivroba 

qselur 

draiverSi 
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araswori 

muSaoba 

 

dayendes 

damatebiTi xidi 

 

dayendes 

damatebiTi 

marSrutizatori 

 

 

 

damokldes 

Zalze grZeli 

segmenti 

damatebiTi xidis 

an 

marSrutizatoris 

dayenebiT 

 

Semowmdes 

kabelis 

parametrebi (an 

xmaurebis 

arseboba kabelSi)  

Seicvalos 

draiveri axliT 

 

Seicvalos 

draiveri axliT 

 

aRmoifxvras 

uwesivroba 

transiverSi 
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axali, momdevno Taobis telesakomunikacio qseluri 

teqnologiebis ganviTarebis paralelurad warmodgenil 

naSromSi gamokvleuli qselis sadiagnostiko saSualebebic 

dinamiurad ganviTarebadia maTi perspeqtiuli realizaciis 

formebis, meTodebis, aparaturuli da programuli saSualebebis 

Semdgomi gafarToebis TvalsazrisiT. garda zemoTCamoTvlili 

zogierTi gamoyenebebisa, arsebobs sadiagnostiko 

analizatorebis funqciuri datvirTvis SesaZleblobebis 

gafarToebis sxva perspeqtivebic. es ukanaskneli mdgomareobs 

imaSi, rom Cvens mier SemuSavebuli da gamokvleuli MAIN – 

Analyzer da LOCAL – Analyzer sadiagnostiko analizatorebi 

salturi topologiebis garda SeiZleba gamoyenebuli iqnen sxva 

topologiebis mqone qselebisaTvisac (rogoricaa magaliTad, 

rgoluri, maryuJisebri an maTi kombinirebiT miRebuli 

topologiebis qselebi). garda amisa, naSromSi ganxiluli 

sadiagnostiko analizatorebis gamoyenebis perspeqtivebs unda 

miekuTvnos isic, rom maTi daxmarebiT SesaZlebelia erTi 

mTliani globaluri kompiuteruli sistemis farglebSi 

gakontroldes kavSirebi sxvadasxva saxis protokolebis 

erTdrouli gamoyenebis drosac. (es exeba pirvel rigSi OSI _ 

etalonuri modelis saseanso iseTi protokolebis, rogoricaa, 

magaliTad, amJamad arsebuli SPX (Sequenced  Packet  Exchange  Protocol) 

protokoli (Novell – is) da Windows – is da (Microsoft – is) saseanso 

protokolebi. sadiagnostiko saSualebebi, iseve rogorc qselis 

sxva ZiriTadi komponentebi, aucilebelia sxvadasxva formatis 

paketebis gasakontroleblad (magaliTad, Cvens mier xsenebuli 

IPX/SPX – paketebis formatebis SesabamisobaSi mosayvanad Microsoft 

– is saseanso paketebTan TCP/IP paketebis stekidan). es ki amgvari 

sxvadasxva formatebis kontrolis garda aucilebelia maTi 

realizaciebis dros taim – autebis kontrolis, am taim – 

autebze perioduli TvalTvalis (monitoringis) 

gansaxorcieleblad da a.S. sxva operaciebisaTvisac 



134 

 

daskvna 

 

warmodgenil sadisertacio naSromSi miRebulia kvlevis Semdegi 

ZiriTadi Sedegebi: 

1. mimoxilulia monacemTa daSorebuli gadacemis telesakomuni-

kacio qseluri kompiuteruli garemos agebis Taviseburebebi 

multimediuri saxis inrformaciebis gadasacemad. 

gaanalizebulia SDH – teqnologiebis gamoyenebis dadebiTi da 

uaryofiTi mxareebi. aseTi qseluri sistemebisaTvis mimoxilulia 

gamoyofili cifruli arxebis teqnikuri da teqnologiuri 

SesaZleblobebi; 

2. gaanalizebulia monacemTa daSorebuli SeerTebebis dros 

globaluri qseluri garemos saimedoobis sadiagnostiko 

procedurebis efeqturi warmoebis teqnikuri da organizaciuli 

siZneleebi; 

3. SemuSavebulia sadiagnostiko saSualebebis klasifikaciebad 

dayofa kompiuteruli qseluri sistemebis OSI – etalonuri 

modelis doneebze maTi miznobrivi konkretuli gamoyenebebis 

mixedviT;  

4. SemoTavazebulia telesakomunikacio globalur kompiuterul 

sistemebSi sadiagnostiko analizatorebis dayenebisa da 

funqcionirebis ganawilebuli midgomebi. am mizniT 

SemuSavebulia qselis sadiagnostiko garemos 

infrastruqturuli sqema; 

5. LOCAL – Analyzer  da MAIN – Analyzer qseluri analizatorebis 

saxiT SemuSavebuli da gaanalizebulia axali sadiagnostiko 

saSualebebi;  

6. damuSavebulia axali, ufro efeqturi sadiagnostiko 

analizatoris struqturuli sqema da misi muSaobis algoriTmi; 

7. SemoTavazebuli da gamokvleulia axali sadiagnostiko 

testi. eqsperimentulad Semowmebulia am testis muSaunarianoba. 

naCvenebia efeqturoba da qselur globalur sistemebSi misi 

farTo gamoyenebis perspeqtivebi. 
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