
    საქართველოს ტექნიკური უნივერსიტეტი 

        ხელნაწერის უფლებით 

 

 

 

ბექა გაბეხაძე 

 

 

 

monacemTa qselSi saimedobis sadiagnostiko 

saSualebebis efeqturoba da gamoyenebis 

perspeqtivebi 

 

 

 

დოქტორის აკადემიური ხარისხის მოსაპოვებლად  

წარდგენილი დისერტაციის 

 

ა ვ ტ ო რ ე ფ ე რ ა ტ ი 

 

 

 

 

 

 

თბილისი  

2013  წელი 

 

 



2 

 

 

სამუშაო შესრულებულია საქართველოს ტექნიკური უნივერსიტეტის 

ენერგეტიკისა და ტელეკომუნიკაციის ფაკულტეტის ტელეკომუნიკაციის 

დეპარტამენტის ციფრული ტელეკომუნიკაციის მიმართულებაზე 

 

 

სამეცნიერო  ხელმძღვანელი: ტ.მ.კ  პროფ. მარინა ქურდაძე 

 

რეცენზენტები:   1. ---------------------------------------- 

                               2. ----------------------------------------- 

 

 

დაცვა შედგება ---------- წლის ”------” ----------------, --------- საათზე 

საქართველოს ტექნიკური უნივერსიტეტის energetikis da 

telekomunikaciis ფაკულტეტის სადისერტაციო საბჭოს კოლეგიის  

სხდომაზე, კორპუსი  VIII, აუდიტორია ------------ 

მისამართი: 0175, თბილისი, კოსტავას 77. 

 

დისერტაციის გაცნობა შეიძლება სტუ-ს ბიბლიოთეკაში, 

ხოლო  ავტორეფერატისა - ფაკულტეტის  ვებგვერდზე 

 

 

 

სადისერტაციო საბჭოს მდივანი 

 -----------------------------------------------------   

 

 

 

 

 



3 

 

 

     naSromis zogadi daxasiaTeba 

 

Temis aqtualoba. monacemTa qselSi saimedobis Sefasebis 

sadiagnostiko saSualebebis efeqturobisa da gamoyenebis 

perspeqtivebis 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 
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operatiuli kontrolis meTodebis kvleva. komutaciis amocanis 

ganzogadebuli struqturis algoriTmi.  

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; 
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_ SemuSavebuli iqnas qselur globalur garemoSi sadiagnostiko 

saSualebebis gamoyenebis ganawilebuli midgomebeda 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 “monacemTa daSorebuli gadacemis qseluri 

kavSirebi Seqmnis Taviseburebebi. Kkompiuteruli globaluri 

garemoebisaTvis efeqturi sadiagnostiko saSualebebis 

SemuSavebisa da maTi gamoyenebis aqtualuroba, naSromis kvlevis 

amocanebi” mimoxilulia monacemTa daSorebuli gadacemebis 

qseluri kavSirebis Seqmnis Taviseburebebi,  Catarebulia 

qselebis agebis  SDH   teqnologiebis dadebiTi da uaryofiTi 

mxareebis analizi. kerZod  aRniSnulia, rom  Tanamedrove 

integrirebuli satelekomunikacio sistemebis (gansakuTrebiT 

globaluri kavSirebis mqone qselis) Seqmnis gzaze miuxedavad 

bolo periodSi miRweuli informaciis gadacemis cifruli 

meTodebis warmatebebisa, amJamad jer kidev arsebobs rogorc 

teqnikuri, ise organizaciuli saxis siZneleebi. maT arsebobas 

ganapirobebs is, rom dRes – dReobiT jer kidev gamoiyeneba ori 

gansxvavebuli da erTmaneTisagan gancalkevebuli 

infrastruqtura _ satelefono da kompiuteruli qselebi (Tumca 
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xSirad da sakmaod warmatebuladac gamoiyeneba cifruli 

pirveladi qselebisaTvis saerTo plaTformac, magaliTad, 

cnobili SDH/SONET teqnologiebis saxelwodebiT) .   

  amave TavSi mocemulia momxmarebelTa daSorebuli 

SeerTebebisaTvis gamoyofili cifruli arxebis daxasiaTeba. 

Catarebulia SDH  teqnologiebis dadebiTi da uaryofiTi 

mxareebis analizi. dReisaTvis globaluri manZilebiT 

daSorebul sainformacio resursebze SeRwevis meTodebisa da 

teqnikuri saSualebebis winaSe SemuSavebulia sxvadasxva 

teqnologiebi romelTagan pirvel rigSi aRsaniSnavia:  CSU /  DSU    

teqnikuri realizeba 

  aseTi  CSU  da DSU  teqnikuri gadawyvetilebiT qselebis 

organizebas (nax 1.1 da nax1.2 )  gaaCnia is upiratesobebi, rom 

xazebSi CarTuli aparaturuli uzrunvelyofa sakmaod 

saimedodaa daculi gare xelis SemSleli SemTxveviTi 

impulsebis zemoqmedebebisagan.  

   CSU  arxebi winaswar atyobineben abonentebs kavSiris 

dasamyareblad. Aaseve SesaZlebelia maTi fizikuri 

maxasiaTeblebis mdgomareobis kontroli 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. awarmoon momxmarebelTa 

portebis sinqronizaciis funqciebic, specialuri 

analizatorebis daxmarebiT aRmoaCinon da gaasworon 

warmoqmnili Secdomebi, moaxdinon kavSirebis dadastureba da a.S
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      Nnax  1.1                                                           

 

 

nax. 1.2            
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Nnax 1.2 –ze warmodgenilia gamoyofili xazis specialurad 

gamartivebuli struqtura romlebzec naCvenebia bolo kvanZebis 

CSU/DSU modulebs (SeTavsebuli aqvT marSrutizaciis 

funqciebic). centralur ofisisa da mTavari ofisis sakomutacio 

mowyobilobebs Soris gamoyenebulia T1 da T3 tipis gamoyofili 

xazebi.  aRniSnuli Tavis dasasruls  aRniSnulia  monacemTa 

daSorebuli gadacemebis saimedoobis sadiagnostiko 

procedurebis warmoebis siZneleebi globalur qselebSi.      

  meore TavSi “monacemTa gadacemis qseluri sistemebis 

sadiagnostiko saSualebebis dayofa maTi  gamoyenebis saxeebis 

mixedviT” 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 saSualebebi, 

romlebic gansazRvraven momsaxurebis xarisxs. calke jgufadaa 

gamoyofili qselSi arasanqcirebuli SeRwevis aRmoCenisa da 
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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.  Amave TavSi SemuSavebulia qselur globalur 

garemoSi sadiagnostiko saSualebebis gamoyenebis ganawilebuli 

midgomebi LOCAL_Analyzer  da MAIN – Analyzer analizatorebis 

saxiT. mocemulia qselSi maTi ganlagebis infrastruqturis sqema 

globalur qselSi sadiagnostiko analizatorebis ganlagebis 

infrastruqturis fragmentze  naCvenebia (nax.2.3-ze) 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. 
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Nnax 2.3 

  qselis yvela LOCAL - Analyzer –s gaaCnia uSualo sainformacio 

kavSirebi, romlebic sadiagnostiko agentebis daxmarebiT 

awarmoeben kavSirs qselis administratoris mTavar MAIN - 

Analyzer – analizatorTan. 

nax.2.1-ze gamosaxul analizatorebs sainformacio kavSiri aqvT 

qselis marTvis SNMP – protokolTan, romelic gawyobilia 

(instalirebulia) da muSaobs qselis mmarTvel da samarTav 

obieqtebs Soris.   
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  mesame Tavi ”monacemTa gadacemis axali efeqturi 

sadiagnostiko saSualebebis SemuSaveba da maTi gamoyeneba .” 

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.      gamoyenebiT qselis administrators unda 

SeeZlos moaxdinos paketebis gatarebisas nebismier tranzitul 

monakveTebSi maTi qseluri marSrutebis testireba da 

gansazRvros maTi koreqtuli mdgomareobebi. 

   magaliTis saxiT nax.3.1-ze 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 marSrutiza-

toris siebi, romlebic ki CarTuli arian paketebis daSorebul 

gadacemebSi gamgzavni wyaro-kompiuteridan mimReb-kompiuteramde.  
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Nnax 3.1 

           

ganawilebuli TiToeuli LOCAL - Analyzer – i sadiagnostiko 

analizatorebis infrastruqturaSi realizacias axdens Semdegi 

sadiagnostiko funqciebis:  

_ gansazRvravs satranzito qselebSi mravalprocesoruli 

marSrutizatori ramdeni paketis damisamarTebas akeTebs 

erTdroulad TiToeul bijSi; 

_  gansazRvravs ramdeni bijia saWiro Sesasvlel interfeisSi 

miwodebu-li yvela paketis sakomutaciod (dasamisamarTeblad); 

_  awarmoebs TiToeul satranzito kvanZSi marSrutizacias 

daqvemdebarebuli paketebis sakontrolo Tanamimdevrobis jamuri 

raodenobis gamoTvlas 

_  gansazRvravs damisamarTebuli paketebis simravlis umcires 

mniSvnelobas, romelic pirvel rigSi unda moTavsdes buferuli 

mexsierebis Tavisufal zonaSi.    
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   LOCAL - Analyzer – analizatori  sakontrolo jamebis 

gamoTvlisa da maTi Sedarebisas sakomutacio kvanZis Sesasvlel 

da gamosasvlel interfeisebs Soris, muSaobs algoriTmiT, 

romlis blok-sqema mocemulia nax.3.2-ze 

 

Nnax 3.2 

 

 

 

    LOCAL - Analyzer – sadiagnostiko analizatorebis monacemebi 

interaqtiulad gamoikiTxeba qselis infrastruqturaSi Semavali 

mTavari MAIN - Analyzer – sadiagnostiko analizatoris mier, 
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romlebsac Semdgom 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 analizatori asrulebs Semdeg 

operaciebs: 

1) daiTvlis sakomutacio kvanZis Semaval interfeisSi 

Semosuli paketebis raodenobas; 

2) gansazRvravs paketebis simravlidan yvelaze mcire zomis 

pakets (paketebs); 

3) maT zomas gaamravlebs kvanZSi Semavali paketebis saerTo 

ricxvze. miRebul Sedegs (namravls) pirveli Sesakrebis saxiT 

Seitans analizatoris operaciuli mowyobilobis damgroebel 

amjamavSi; 

moaxdens paketebis CamoWras (faqtiurad Seasrulebs gamoklebis 

operacias) kvanZis Semavali interfeisis yvela dagrovili 

paketebidan da awarmoebs 1 – 4 operaciebis iteraciul 

gameorebas sanam boloSi ar darCeba arcerTi paketi (an darCeba 

erTi paketi mainc).  nax.3.3-ze naCvenebia LOCAL - Analyzer – is 

struqturis blok-sqema, sadac TiToeuli mowyobiloba 

analizatoris muSaobis principidan gamomdinare asrulebs zemoT 

CamoTvlil operaciebs.  

  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: 
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       Nnax 3.3 

 

_ 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.  

sadiagnostiko analizatorebis daxmarebiT SesaZlebelia 

Secdomebisa da qselis muSaobaSi xanmokle Seferxebebis Zebna 

qseluri sistemis OSI – modelis TiTqmis yvela doneze.   

       sadiagnostiko MAIN – Analyzer – i lokaluri LOCAL – 

Analyzer   analizatorebis interaqtiul gamokiTxvas awarmoebs 

Semdegi sqemis mixedviT (nax. 3.4).  
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Nnax 3.4 

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. 

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 
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mniSvnelobis mixedviT) gamovlindeba segmentis gadatvirTva. 

aseTi SemTxvevis demonstrirebis magaliTi naCvenebia nax. 3.5-ze.     

 

 

Nnax 3.5 

  saidanac 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. sadiagnostiko 

analizatorebidan miRebuli monacemebis safuZvelze qselis 

administratori iRebs gadawyvetilebas daayenos xidi/ 

marSrutizatori Tu ara 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. 
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   Nnax 3.6 

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 

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). 
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Nnax 3.7 

  rogorc am naxazidan Cans, qselis MAIN – Analyzer – i 

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

pakets) gansazRvravs budis nomris mixedviT.  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 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.  
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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 mniSvne-lobaa kompiuterul qselSi _ 80 

(gamoricxuli sadgurebis ricxvi mdebareobs 0-dan 69 

diapazonSi).  

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.  
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   magaliTisaTvis nax.3.8-ze naCvenebia sadiagnostiko moTxovnis 

paketi, romelSic aRwerilia (miTiTebulia) ori gamoricxuli 

sadguri 

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 

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.    

   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. 

 

daskvna 

 

warmodgenil sadisertacio naSromSi: miRebulia kvlevis Semdegi 

ZiriTadi Sedegebi: 
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1. mimoxilulia monacemTa daSorebuli gadacemis 

telesakomunikacio 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 

saSuale-bebi;  

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.   

 

informacia naSromis aprobaciis Sesaxeb  

1. Gm. qurdaZe, b. gabexaZe “gadawyobisa da saimedoobis 
kontrolis algorimis damuSaveba optoeleqtronuli 
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gamomTvleli modulebis funqcionirebis reJimSi” 
samecniero Jurnali  `inteleqti~, № 3(38), , Tbilisi, 2010w. 
gv. 43-45 M  

 

2. Um. qurdaZe b. gabexaZe “usadeno sistemebis   dayofa 
gadacemuli informaciis tipis mixedviT” Sromebi marTvis 

avtomatizebuli sistemebi, №2(9),  Tbilisi, 2010w. gv.111-115    

 

3. b.gabexaZe, l.injia, m. qurdaZe” sadiagnostiko saSualebebis 
agebisa da gamoyenebis efeqturi midgomebi SDH cifruli 
arxebiT organizebuli telesakomunikacio qseluri 
garemoebisaTvis” saerTaSoriso konferencia `Sromebi 
marTvis avtomatizebuli sistemebi~, #1(10) Tbilisi, 2011w. gv. 
290-293     

 
4. o.natroSvili, m. qurdaZe, l. injia, b. gabexaZe, n. 

natroSvili “Warbi paketebis gadacemebis efeqturi marTva 
kompiuterul qselSi”  saerTaSoriso konferencia `Sromebi 
marTvis avtomatizebuli sistemebi~, #1(10) Tbilisi, 2011w. gv. 
294-296  

5. Ll. injia, m. qurdaZe, b. gabexaZe     “kompiuteruli qselis 
sadiagnostiko-sakontrolosaSualebebis klasifikacia” 
“ganaTleba~,  #2 2011w.   gv.90-93  

 

6. #1 Tematuri seminari, Tbilisi, stu, 2011w. beqa gabexaZe 
“monacemTa gadacemis garemo, gadacemis sistemaTa 
agebis principebi da ganviTarebis tendencia SDH –

magaliTze” 
 

 
7. #2 Tematuri seminari, Tbilisi, stu, 2012w. “monacemTa 

gadacemis qseluri sitemebis sadiagnostiko saSualebebis 
dayofa maTi gamoyevnbis saxeebis mixedviT”     

   
                                                                                                      

“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 
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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 

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 
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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. 

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. 
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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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