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kompiuteruli qselis datvirTvis sakontrolo – maregulirebeli 

analizatoris SemuSaveba da kvleva 

oTar natroSvili, Temur berianiZe, natalia gabaSvili,  

nino natroSvili 

saqarTvelos teqnikuri universiteti 

reziume 

ganxilulia qselis analizatoris funqciuri SesaZleblobebis gafarToeba, romelic 

mdgomareobs imaSi, rom igi Tavisi aparaturul – programuli saSualebebiT tradiciuli 

sakontrolo funqciebis garda axdens qselSi paketebis gadacemebze droiTi danaxarjebis 

Semcirebas tranzituli komutatorebis Siga buferuli mexsierebis zonebSi Warbi 

paketebis ganTavsebis kontrolsa da gadanawilebas qselSi pikuri datvirTvebis 

warmoqmnis dros.  

sakvanZo sityvebi: kompiuteruli qselis analizatori.  ontroli. datvirTvis 

regulireba. 

1. Sesavali 

kompiuteruli qselis momxmareblebisaTvis cnobilia misi erT-erTi ZiriTadi 

nakli, romelic, mdgomareobs imaSi, rom datvirTvis zrdis paralelurad qselis 

gamtarunarianoba SesamCnevad klebulobs da Sesabamisad misi warmadobac mkveTrad ecema am 

datvirTvis mniSvnelovan  zrdasTan erTad. aqedan gamomdinare Zalze didi mniSvneloba 

eniWeba iseTi optimaluri gzebis Ziebas, romelic daexmareba maT qselis specialistebs 

(Tundac nawilobriv mainc) amgvari naklovanebebis  daZlevaSi. 

erT-erTi gza mdgomareobs kompiuteruli qselebisaTvis dRevandel saSualebebTan 

SedarebiT ufro efeqturi analizatorebis SeqmnaSi da maT gamoyenebaSi qselebis 

eqspluataciis dros. amasTan sasurvelia, rom aseTma analizatorebma gaakeTon ara marto 

satranzito-sakomutacio kvanZebis interfeisebSi datvirTvis mimdinare donis kontroli 

da  operatiuli analizi, aramed saWiroebis SemTxvevaSi moaxdinon Warbi paketebis 

gadacemis avtomaturi regulireba qselis komutatorebSi (marSrutizatorebSi) 

Sesasvlel da gamosasvlel portebze. am kuTxiT jer kidev SeimCneva mTeli rigi 

naklovanebebi amJamad arsebul analizatorebSi maTSi dReisaTvis arsebuli meTodebis 

gamoyenebiT, isini, rogorc cnobilia, xSirad gvevlinebian ZiriTadad statistikuri 

monacemebis Semgroveblad da qselis datvirTvis donis “pasiur” interpretatorebad, 

xolo rac Seexeba qselis muSaobaSi (mxedvelobaSi gvaqvs gadatvirTuli reJimebi) 

“aqtiur” Carevas Warbi klient-serveruli paketebis gadacemebis regulirebaSi (marTvaSi), 

am kuTxiT dReisaTvis arsebul analizatorebSi gamoyenebul meTodebs gaaCniaT naklovani 

mxareebi. maT aRmosafxvrelad jer kidev garkveuli kvleva-ZiebiTi samuSaoebia 

Casatarebeli.  

2. ZiriTadi nawili 

analizatorebis cneba, rogorc aseTi, Zalze zogadia da maTi dasaxeleba 

konkretulad moixsenieba im sakontrolo funqciebTan erTad, romlebsac ZiriTadad 

asruleben isini. aseTi funqciebis raodenoba ki kompiuterul qselSi Zalze mravladaa. 

martiv SemTxvevaSi analizatoris  yvela funqcia unda ganvixiloT ZiriTadad qselis ori 

rgolis gaTvaliswinebiT. esenia qselSi paketebis gadamcemi rgolis analizatorebi da 

paketebis mimRebi rgolis analizatorebi. pirvel SemTxvevaSi es funqciebia: qselis 

mosmena paketebis gadacemis dawyebis win (xom ar awarmoebs am dros romelime sxva muSa 
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sadguri gadacemebs); Seyovneba (lodini) Tu ki arxi dakavebulia sxva sadgurebidan 

paketebis gadacemebiT; koliziebis (paketebis Sejaxebisa da dazianebebis) mosmena – 

aRmoCena da maTi statistikis Segroveba; koliziebis warmoqmnis dros lodinis 

maniSnebeli sasignalo mniSvnelobebis gamotana kompiuteris ekranze da gadacemebis 

dawyebis nebarTvis mauwyebeli miniSnebebis gakeTeba. lodinis SemTxvevaSi Warbi paketebi 

droebiT unda ganTavsdes komutatoris (marSrutizatoris) buferul mexsierebaSi. am 

ukanasknelis SemTxvevaSi Zalze mniSvnelovania datvirTvis ramdeni xnis ganmavlobaSi 

unda daikaon maT buferuli moklevadiani (operatiuli) mexsierebis zonebi, sanam gaivlis 

datvirTvis pikuri drois momentebi, aseve ganisazRvros maTi moculobebi, anu mexsierebis 

saWiro zonebisa da maTi elementebis raodenobebi. 

gadatvirTvebi warmoadgenen qselis normaluri funqcionirebis mniSvnelovan 

Semaferxebel faqtors, amitom aucilebelia maTi warmoSobis mizezebis safuZvlianad 

Seswavla, analizi da aRmofxvris RonisZiebebis dasaxva, Semdgom ki maTi zedmiwevniT 

gatareba raTa maqsimalurad Semcirdes droiTi Seyovnebebi monacemTa gadacema-miRebis 

procedurebis realizaciebis dros.  

qselis normaluri funqcionirebis pirobebSi gadamcemi kompiuterebis mier qselisaTvis 

miwodebuli Setyobinebebi, warmodgenili saTanado paketebis saxiT, gadaicema 

kavSirgabmulobis qselis arxebis mier da miewodebaT isini mimReb kompiuterebs, ra Tqma 

unda, garda sxvadasxva saxis Secdomebis gamo dazianebuli paketebisa, romelTa aRmoCena 

da aRdgenac mimdinareobs winaswar SemuSavebuli meTodebiT qselis analizatorebis mier 

[1]. qselis muSaobis normalur reJimSi aseTi suraTi iqmneba: momxmareblisaTvis 

miwodebuli paketebis raodenoba qselis sakomutacio kvanZSi Semosuli paketebis ricxvis 

tolia da qselis funqcionirebac koreqtul reJimSi mimdinareobs. am saxis SetyobinebaTa 

gadacemis procesi warimarTeba normalurad, Tu qselSi gadaadgilebadi paketebis ricxvi 

ar aRemateba qselis gamtarunarianobas (paketii raodenoba/wm). Tu qselSi Semosul 

paketTa ricxvi ama Tu im mizezis gamo iwyebs swraf matebas, e.i. trafikis done 

mniSvnelovnad izrdeba da komutatorebi veRar aswreben mis momsaxurebas, aseT dros 

qselSi warmoiqmneba gadatvirTva, ris gamoc qselis warmadoba klebulobs. aq 

sakomutacio mowyobilobebis gadatvirTvas imitom vusvamT xazs, rom isini warmoadgenen 

ZiriTad mowyobilobebs rogorc Sida saqselo, aseve qselTaSorisi gadacemebis 

organizebis procesebSi. trafikis Semdgomi zrdis pirobebSi warmadoba kidev ufro ecema 

da SeiZleba Seiqmnas iseTi mdgomareobac ki, rom saerTod Sewydes paketebis qseliT 

gadacema, anu sxva sityvebiT rom vTqvaT, daikargos Warbi paketebi. gadatvirTva SeiZleba 

gamoiwvios sxvadasxva faqtorma.  

Zalze problematuria satranzito daniSnulebis sakomutacio mowyobilobebis 

normaluri muSaobis uzrunvelyofa. am problemis efeqturi gadawyvetis mizniT saWiroa 

qselis integratorebisaTvis da sistemuri administratorebisaTvis SemuSavebuli iqnes 

garkveuli Roni-sZiebebi, romlebic warmatebiT gaarTmeven Tavs am problemebs. amas isini 

moaxerxeben statiaSi SemoTavazebuli da gamokvleuli specanalizatoris daxmarebiT. 

aseTi analizatori saWiroebs Warbi paketebis ara marto raodenobis, aramed maTi 

arsebobis droiTi xangZliobebis gansazRvris meTodebis SemuSavebas. [2]. aqedan 

gamomdinare specanalizatoris Seqmnis zogad midgomebTan erTad unda SemuSavdes: 

optikuri signalebis (romlebic warmoadgenen paketebis ZiriTad sainformacio 

matareblebs) droiTi xangZliobebis gazomvis meTodebi da maTi saSualebebi. Warbi 
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paketebis jamuri xangZlivobebis gansazRvrisa da mis mixedviT sakomutacio kvanZis 

buferSi saWiro mexsierebis moculobis Semdgomi gamoTvlis mizniT, specanalizators 

unda gaaCndes Semdegi aucilebeli mowyobilobebi: paketebis warmtani (matarebeli) 

optikuri signalebis droiTi xangZliobebis gansazRvreli kvanZebi, romelTa 

funqcionirebac dafuZvnebuli iqneba optikuri saxis signalebis analizatorebSi  

uerTierTSedarebis meTodze (romelic saWiroa damuSavdes Warbi paketebis droiTi 

xangZliobebis gansazRvrisaTvis); optikuri signalebis droiTi xangZliobebis Sekrebis 

meTodebze dafuZvnebuli amjamavi optoele-qtronuli mowyobilobebi; samravli da 

gamomklebi mowyobilobebi da a.S. maT garda warmodgenil naSromSi gadasawyveti 

konkretuli amocanebis saxiT unda SemuSavdes specdaniSnulebis analizatoriT Warbi 

klient-serveruli paketebis qselSi gadacemis regulirebis efeqturi algori-Tmebi, 

romlebic gaiTvaliswineben satranzito-sakomutacio kvanZis buferuli mexsierebis 

prioritetul zonebad dayofis meTodebis realiza-ciebs. am ukanasknelisaTvis saWiroa 

SemuSavdes qselis optikur-boWkovan arxebSi gadasacemi Warbi paketebis woniTi 

koeficientebis SemoRebisa da maTi cikluri gamokiTxvis meTodebic. aseTi Tvisebebis 

mqone analizatoris SemuSaveba da misi gamoyeneba, arsebuli analizatorebisagan 

gansxvavebiT qselSi ufro optimalurad gansazRvraven Warbi klient – serveruli 

paketebis droiT maxasiaTeblebs da satranzito – sakomutacio kvanZebs Soris 

daaregulireben pikuri datvirTvebis dros maT gadacemebs ufro efeqturad, vidre es 

dRes – dReobiT xorcieldeba. es xels Seuwyobs erTis mxriv paketebis droiTi 

Seyovnebebis Semcirebas kvanZis interfeisebSi da meore, rac mTavaria, mTlianobaSi 

gazrdis qselis warmadobas.  

statiaSi ganxiluli analizatori (romelsac Tavisi funqciebis specifikurobiT 

da aparaturul – programuli SesaZleblobebiT movixseniebT, rogorc specanalizators) 

Zalze rTuli mowyobilobaa. nalizators unda gaaCndes Semdegi ZiriTadi kvanZebi:  

_ Warbi paketebis droiTi xangZliobebis gansazRvris bloki; 

_ droiTi xangZliobebis erTmaneTTan Sedarebis bloki (maTi met –   

  naklebobebis dadgenis mizniT); 

_ samravli momwyobilobis bloki (romelic naSromSi  

 SemoTavazebuli specialuri meTodiT moaxdens Warbi paketis  

  umciresi xangZliobis gamravlebis operacias interfeisSi arsebuli  

  Warbi paketebis saerTo raodenobaze); 

_ Warb paketebSi Semavali deitagramebis droiTi xangZliobebis   

  “CamoWris” bloki (anu bloki, romlis daniSnulebaa moaxdinos yvela   Warbi paketebis 

simravlis droiTi xangZliobebidan umciresi droiTi  

  xangZliobebis mqone deitagramebis (an mTliani paketebis)  

  gamoklebis operacia mimdinare naSTebis dasadgenad); 

_ damgrovebeli amjamavi, romelic daagrovebs gamravlebis  

  operaciebis Sedegad miRebul namravlebis Sedegebs   (Warbi 

  paketebis jamuri droiTi xangZliobebis Sesakrebad).  

droiTi xangZliobebis ganmsazRvrel analizatorSi Warbi paketebis (da ara marto Warbi, 

aramed saerTod, araWarbi paketebisaTvisac) droiT xangZliobebTan operaciebi (rogoricaa 

maTi warmodgena, Cawera-wakiTxva, ariTmetikuli operaciebi: Sekreba-gamokleba, gamravleba 

da a.S.) Zalze efeqturad SeiZleba warimarTos optoeleqtronuli meTodebisa da 
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Sesabamisad optoeleqtronuli Semsrulebeli meqanizmebis (analizatoris sarealizacio 

mowyobilobebis) daxmarebiT. am kuTxiT aRniSnuli mowyobilobebi gvaZleven 

dasamuSavebeli da gasaanalizebeli informaciis (ufro zustad sainformacio signalebis) 

efeqturi gardaqmnis saSualebas. optoeleqtronul bazaze Seqmnili mowyobilobebi 

xasiaTdebian meti komunikabelurobiT, vizualuri aRqmiT, xelis SemSlelebis mimarT 

maRali mdgradobiT, aparaturuli danaxarjebis ekonomiurobiT da a.S.  

analizatoris operaciuli sistemis aparaturuli nawili Seicavs 

optoeleqtronul blokebs RS1,  RS2, . . . , RSn, sadac registrebis optronebiT fiqsirdeba 
Warbi paketebis yvela parametric, romlebsac gaaCniaT drois xangZliobis sxvadasxva 

mniSvnelobebi. Warbi paketebis sawyisi simravlis droiTi xangZliobebis sidideebi aisaxeba 

RS1 blokis optoeleqtronul registrebze. aRvniSnoT isini Sesabamisad RS11,  RS12, . . . , 
RS1n, registrebad (nax.1). SemuSavebuli Sedarebis meTodiT analizatoris 

optoeleqtronuli procesoris mier SeirCeva paketi, romelsac gaaCnia yvelaze mokle 

xangZlioba. samravl mowyobilobaSi ($3.3) es mniSvneloba, e.i. umciresi xangZliobis 

mniSvneloba, mravldeba komutatoris Sesasvlel interfeisze dagrovili paketebis 

saerTo raodenobaze, romlebic Sedian simravleSi (da igi dafiqsirebulia RS1 blokSi). 

miRebuli namravlis mniSvneloba pirveli Sesakrebis saxiT miewodeba am analizatoris 

droiTi xangZliobebis damgrovebel (Semkreb) optoeleqtronul amjamavs. am 

procedurebiT mTavrdeba iteraciis pirveli cikli.  

procedurebis meore ciklis sawarmoeblad formirdeba RS2 blokis Semcveloba. am 

miznisaTvis is paketebi, romlebsac gaaCniaT umciresi xangZlioba, “CamoeWreba” RS1 

blokis paketebis simravles, e.i. faqtiurad swarmoebs xangZliobebis gamoklebis operacia 

(grafikulad isini “CamoiWrebian” ise, rogorc es naCvenebia nax.1-ze naCveneb magaliTze). 

“CamoWris” Semdeg darCenili paketebis droiTi xangZliobebi RS1 blokidan gadaiwereba 

RS2 blokSi, e.i. formirdeba paketebis axali simravle. am paketebis xangZliobebi 

fiqsirdeba am blokSi Semavali optoeleqtronuli RS21,  RS22, . . . , RS2n,  registrebiT. 
bunebrivia, “CamoWris” Sedegad (faqtiurad xangZliobebis gamoklebis Sedegad), paketebis 

raodenoba, romlebic imyofebodnen pirvel RS1 blokSi, Semcirdeba. Sedegad RS2 blokSi 

darCeba carieli adgilebi (nax.1-ze isini naCvenebia 0-ebiT). Semdeg, iteraciis meore 

ciklSi yvela zemoTxsenebuli procedurebi meordeba, e.i. paketebis axali simravlidan 

meore RS2 blokSi analizatoris procesoris mier kvlav SeirCeva iseTi Warbi paketi 

(paketebi), romelsac am axal simravleSi gaaCnia yvelaze mokle zoma, anu arsebulTagan 

yvelaze umciresi droiTi xangZlivoba. es mniSvneloba mravldeba RS2 blokSi arsebuli 

paketebis saerTo raodenobaze da miRebuli namravli meore Sesakrebis saxiT daemateba 

damgroebel amjamavSi myof ricxvs da a.S.  

analizatoris muSaobis ilustracia naCvenebia 1-el naxazze da 4.2.1 cxrilSi.  

davuSvaT, rom satranzito komutatoris Semaval portebze drois raRac pikur 

momentSi miewoda (dagrovda) 4 Warbi paketi. TvalsaCinoe-bisaTvis am magaliTSi 

SerCeulia mxolod 4 paketi, romlebsac gaaCniaT gansxvavebuli zomebi. realur pirobebSi 

maTi raodenoba SeiZleba iyos nebismieri, anu qselis muSaobis pikis saaTebSi SeiZleba 

dagrovdes aTasobiT da ufro meti Warbi paketebi.  
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ganxilul magaliTSi sawyis paketebs analizisaTvis gaaCniaT t – xangZlioba (gazomili 

magaliTad mk/wm-Si): Sesabamisad pirvel pakets gaaCnia xangZlioba 8 t, me-2 pakets _ 9 t,  
me-3 pakets _ 15 t,  me-4 pakets _ 10 t. cxr.4.2.1-dan Cans, rom analizatoris RS1 blokSi 

imyofeba 4 paketi sxvadasxva droiTi xangZliobebiT zemoTnaCvenebi cifrebiT (e.i. 8, 9, 

15, 10 ix. nax.1 a), romelzec gamoxatuli TiToeuli kvadrati am SemTxvevaSi aRniSnavs t 
_ xangZliobas. am paketebisaTvis maTi jamuri droiTi xangZliobisaTvis gansazRvris 

SemuSavebuli meTodis Tanaxmad analizatori SeirCevs pakets, romelsac gaaCnia yvelaze 

mcire xangZlioba, e.i. SeirCeva pirveli paketi, droiTi xangZliobiT Xmint=8. es sidide 
(8) analizatoris samravls mowyobilobaSi RS1 blokSi myofi paketebis saerTo 

raodenobaze, e.i. 4-ze da samravl mowyobilobaSi formirdeba 8x4=32. es mniSvneloba (32) 

pirveli Sesakrebis saxiT Seitaneba damgrovebel amjamavSi, sadac fiqsirdeba misi sawyisi 

Semcveloba 32. Semdeg analizatoris mier RS1 blokSi myof paketebs “CamoeWreba” Xmint 
(nax.1 a) da am proceduris Semdeg (rogorc aRvniSneT faqtiurad “CamoWra” _ gamoklebis 

tolfasi proceduraa) RS1 blokSi darCeba 3 paketi (ix. nax.1 a-ze carieli ujredebi), 

Sesabamisad xangZliobebiT: Xmin=1 (me-2 paketi), Xmin=7  (me-3 paketi) da Xmin=2  (me-4 
paketi). es 3 paketi gadaiwereba RS2 blokis registrebze, romelTa optoeleqtronuli 

RS21,  RS22, . . . , RS2n,   ujredebiT (optronebis raodenobiT) fiqsirdeba maTi xangZlioba. 

amis Semdeg realizdeba iteraciis Semdegi (meore) etapi, sadac yvela procedura, 

romlebic ki ganxorcielebuli iqnen pirvel etapze meordeba, e.i. RS2 _ Si (ix. nax.1 b) 

xelaxla SeirCeva iseTi paketi, romelsac gaaCnia droiTi xangZliobis umciresi 

mniSvneloba Xmin=1. analizatori samravl mowyobilobaSi es mniSvneloba mravldeba 

paketebis saerTo raodenobaze (Cvens magaliTSi maTi ricxvi gaxda ukve 3), e.i. 1x3=3. es 
ricxvi (3) meore Sesakrebis saxiT daemateba damgroebel amjamavSi ukve myof ricxvs 32-s. 

Sedegad masSi miiReba xangZliobebis mimdinare jami 32+3=35t.  Semdeg am 3 pakets 

“CamoeWreba” paketi, romelsac gaaCnia Xmin=1 (ix. nax.1 b), ris Semdegac formirdeba 

axali RS3 blokis Semcveloba, sadac ukve darCeba 2 Warbi paketi (e.i. me-3 paketi 6 t 
xangZliobiT da me-4 paketi xangZliobiT 1 t). amis Semdeg sruldeba iteraciis me-3 

cikli, wina ciklebis msgavsi Tavisi aucilebeli procedurebiT, e.i. am ori paketidan 

SeirCeva me-4 paketi, romlis minimaluri xangZlioba tolia Xmint=1.  samravl 

mowyobilobaSi igi mravldeba RS3 blokSi myofi (darCenili) paketebis saerTo 

raodenobaze, e.i. 1x2=2 da es sidide (e.i. ricxvi 2) me-3 Sekrebis saxiT daemateba 

damgrovebel amjamavSi myof 35 ricxvs, xolo danarCen paketebs “CamoeWreba” paketi, 

romlis xangZliobaa Xmint=1 (ix. nax.1 g). am operaciis Semdeg formirdeba morigi, axali 

RS4 blokis Semcveloba. masSi imyofeba mxolod 1 paketi, e.i. mxolod me-3 paketi, 

romlis xangZliobaa Xmint=5 (vinaidan sawyisi Warbi paketebidan mas hqonda xangZliobis 

yvelaze didi mniSvneloba _ 15t). analizatoris samravl mowyobilobaSi formirdeba 

namravli 5x1=5 da vinaidan RS4 blokSi ukve aRar darCa Warbi deitagramebi, es sidide 

(e.i. ricxvi 5) me-4 Sesakrebis saxiT daemateba damgroebel amjamavs, ufro zustad, 

daemateba masSi ukve manamde formirebul jams (e.i. 37+5) da mis gamosasvlelze 

warmoiqmneba yvela im Warbi paketebis jamuri xangZlioba, romlebic ki miwodebuli 

(dagrovili) iqnen kompiuteruli qselis satranzito-sakomutacio kvanZis Sesasvlel 

interfeisze t ∑ =32+3+2+5=42, romelic tolia gasaanalizebeli im Warbi paketebis 
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droiTi xangZliobebis jamisa, romlebic ki moTavsebuli iqnen sawyis RS1 blokSi (Cvens 

magaliTSi aseTi Warbi paketebis raodenoba iyo 4), e.i. igi faqtiurad tolia im Warbi 

paketebis xangZliobebis jamisa, romlebic ki qselis muSaobisas drois pikur momentSi 

gaaCnda maT satranzito-sakomutacio kvanZis interfeisSi dagrovebisas: 8+9+15+10=42, e.i. 

t∑ =32+3+2+5=42, romlis mixedviTac analizatoriT ganisazRvreba ramden xans iqnebian 

Seyovnebuli (moTavsebuli) Warbi paketebi buferul mexsierebaSi.  

3. daskvna 

amgvarad, analizatorebi, romlebic aRWurvilni arian im TvisebebiT, romlebic 

ganxilulia aRniSnuli statiis ZiriTad nawilSi, mniSvnelovnad Seuwyobs xels im 

problemebis aRmofxvras, romlebic warmoiqmneba kompiuterul qselebSi muSaobis 

gadatvirTuli reJimebis warmoqmnis SemTxvevebSi. aseTi analizatorebi mogvcemen 

saSualebas ganisazRvros satranzito komutatoris Siga buferuli mexsierebis zonebSi 

Warbi paketebis optimaluri ganawilebis mizniT, gamoiTvalos maTi mimdinare moculobebi, 

rac saboloo jamSi xels Seuwyobs Warbi paketebis daCqarebul droSi gadacemebs naklebi 

droiTi danaxarjebiT, amasTan gazrdis ra kompiuteruli qseluri sistemebis 

funqcionirebis xarisxs didi tevadobis sainformacvio paketebis gadacemebisas. 
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Summary 

The article considers the extended functionality possibility network analyzer, 
represented by the fact that the hardware - software tools in addition to traditional monitoring 
functions significantly reduce the time spent by transmitting packets in congested networks. 
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Резюме 

Рассмотрено расширение функциональных возможносцтей анализатора сети, 
которое заключается в том, что он по своими аппаратно - програмними средствами 
кроме традиционными функциями контроля, способствует значительно уменьшить 
временные затраты передачи пакетов в перегруженных сетях. 

 


