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paketebis IP-fragmentacia da misi realizacia Semavali  

ICMP protokolis akrZalvis SemTxvevaSi  

nikoloz bJalava, levan WolikiZe, konstantine ovsianikovi 

saqarTvelos teqnikuri universiteti 

reziume 

warmodgenilia paketebis fragmentaciis kriteriumebi, misi aucilebloba gadatvir-

Tuli qselis SemTxvevaSi. ganxilulia fragmentaciis meqanizmi, misi realizaciis 

procedura, rogorc marSrutizatoris, aseve wyaro-abonentis mier, kerZod paketis 

dayofis, xolo Semdgom daniSnulebis hostSi awyobis mimdevroba. naCvenebia 

marSrutizatoris mier paketebis fragmentaciis uaryofiTi mxare. detaluradaa aRwerili 

PMTUD-s amoqmedebis meqanizmi, ICMP protokolis roli paketebis fragmentaciis 

procesSi. axsnilia, Tu ratom ar moxdeba fragmentacia dablokili Semavali ICMP 

protokolis dros, naCvenebia am SemTxvevaSi fragmentaciis ganxorcielebis SesaZlo 

varianti. 

sakvanZo sityvebi: paketi. fragmentacia. protokoli., ICMP. marSrutizatori. MTU. 

PMTUD  

1. Sesavali 

globaluri qseli, romelic lokaluri qselebis urTierTkavSirebiT aris Seqmnili, 

erTgvarovani ar aris. hostidan gagzavnilma monacemebma daniSnulebis abonentamde 

SeiZleba gaiaros sxvadasxva teqnologiis qselebi. magaliTad, Ethernet-is qselidan IP-

paketi marSrutizatoris gavliT SeiZleba moxvdes FDDI qselSi, ATM-is ujredi (paketi) 

-  Ethernet-is qselSi da a.S. yoveli arqiteqturis qsels monacemebis gacvlis sakuTari 

formati aqvs da isini mniSvnelovnad gansxvavdebian erTmaneTisagan. bunebrivia, rom FDDI 

qselidan Semosul pakets Ethernet ver daamuSavebs manam, sanam pakets ar eqneba misTvis 

misaRebi saxe. amave dros, rodesac paketi gadaicema iseT qselSi, romlisaTvisac misi 

zoma miuReblad didia, aucilebeli xdeba paketis dayofa  SedarebiT mcire nawilebad - 

fragmentacia, maTTvis paketebis saxis micema da specialur velebSi miRebuli paketebis 

sworad awyobis parametrebis miTiTeba.  

2. ZiriTadi nawili 

Tuki paketis (erTian an fragmentirebul) sigrZes (L) gadaadgilebis mTels gzaze  

CavTvliT mdgrad sidided (PMTU), maSin paketi daniSnulebis hostamde miaRwevs mxolod 

Semdegi pirobis Sesrulebis SemTxvevaSi: 

                                   L ≤ PMTU                                                                     (1) 

sadac 



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1(19), 2015 

 

184 

 

PMTU=minMTUi                                                             (2) 

indeqsi i am gzis yvela interfeisis maCvenebelia, xolo MTU – paketis is maqsimaluri 

zoma, romelic IP-m SesaZloa gadaces fragmentaciis gareSe. misi standartuli zoma 

Ethernet qselSi, protokolebis TavsarTebTan erTad, 1500 baitia. gadatvirTuli saqselo 

arxis SemTxvevaSi, romlis MTU mcirea, marSrutizatori adgens, rom paketi saWiroebs 

zomis Semcirebas da iwyeba marSrutizatoris an wyaro-abonentis mier paketis 

fragmentaciis procedura. 

orive SemTxvevaSi paketis dayofiT iqmneba ramdenime axali paketi. yoveli paketis IP-

TavsarTis ”identifikatoris” velSi iwereba erTi da igive ricxviTi mniSvneloba. paketis 

TavsarTis velSi ”wanacvleba” miTiTebulia ZiriTadi informaciis ra nawili da saidan 

dawyebuli weria mimdinare fragmentSi. monacemebis zomas gansazRvravs paketis IP-

TavsarTis ”paketis sigrZe” velSi Cawerili ricxvi. 

fragmentirebuli paketebis miRebis Semdeg, mimRebi hostis IP-moduli moiZiebs 

erTnairi identifikatoris paketebs da maTSi Caweril monacemebs ganaTavsebs im 

poziciaSi, romelic miTiTebulia yoveli paketis IP-TavsarTis ”wanacvlebis” velSi. imas, 

rom paketi fragmentirebulia, miuTiTebs IP-paketis almis velSi biti MF=1. 

marSrutizatoris mier paketebis fragmentaciis amdagvari sistema garkveulwilad 

arTulebs  misi muSaobis logikas: jer erTi, is ver aRiqvams tranzitul pakets, 

rogorc damoukidebel erTeuls, romelis gadagzavna unda gagrZeldes an gauqmdes. meore, 

marSrutizators, garda Tavisi pirdapiri movaleobisa, damatebiT uwevs paketebis 

fragmentaciaze droisa da sxva resursis daxarjva.  

abonent-wyaros mier paketebis fragmentacisas gamoyenebulia optimaluri MTU 

aRmoCenis – PMTUD sqema. qselis gamokvlevis Sedegad Sualeduri marSrutizatori 

TviTon angariSobs MTU-s minimalur sidides.  

imisaTvis rom PMTUD amoqmeddes, wyarom, ICMP protokolis meSveobiT, unda 

miiRos Setyobineba “Packet is too big” da Sualedurma marSrutizatorma mimdinare paketi 

gaanadguros. PMTUD-s saxiT wyarosken igzavneba MTU-s is sidide, romelsac gaatarebda 

interfeisi, romlisaTvisac unda gadagzavniliyo paketi, rom ara misi didi, miuRebeli 

zoma. anu vinaidan uSualod routers ar SeuZlia paketis fragmentacia (miTumetes Ipv6-

is SemTxvevaSi, romelSic, IPv4-sagan gansxvavebiT, saerTod akrZalulia marSrutizatoris 

mier paketebis fragmentacia), man wyaros unda gaugzavnos ICMP protokoliT 

Setyobineba, raTa am ukanasknelma moaxdinos paketebis zomis Semcireba. am procesSi 

mimdinare fragmenti nadgurdeba. 

magram amdagvarma midgomam gamoiwvia damatebiTi problema. saqme is aris, rom 

usafrTxoebis mizniT routerebis umravlesobas dablokili aqvs Semavali ICMP 

protokolis miRebis ufleba.   
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Tuki “wyaro” Riaa ICMP-s misaRebad, maSin mis mier moxdeba paketebis fragmentacia 

da isini xelmeored gaigzavneba daniSnulebisaken mcire zomis paketebis saxiT. magram 

Tuki „wyaros“ marSrutizators akrZaluli aqvs ICMP-s gatareba anu mis Access List-Si 

CarTulia Semavali ICMP-s blokireba, maSin marSrutizatori ar gaatarebs mas da wyaro 

„ver mixvdeba“ rom paketi aris dasafragmentebeli. miuxedavad imisa, rom qseli muSaobs 

gamarTulad, wyarosa da daniSnulebas Soris ar moxerxdeba informaciis gacvla. 

am situaciidan gamosavali marSrutizatoris Access List-Si ICMP-s blokirebis 

moxsnaa. amdagvari daskvnis uflebas gvaZlevs is, rom rogorc aRvniSneT, 

arafragmentirebuli anu didi zomis paketi mimRebamde misvlamde nadgurdeba. es ki imas 

niSnavs, rom mimRebi wyaros ver gaugzavnis Acknowledgement signals anu paketis miRebis 

dasturs. Sesabamisad wyaro „mixvdeba“, rom mis mxares problemebia. problemis dadgenis 

erTerTi saSuleba ICMP protokolia, masSi gawerili Setyobinebis kodiTa da tipiT. 

 

3. daskvna 

 

marTalia, IP-datagramis maqsimaluri zoma 64 kbaitia, qselis umetesi arxebi ver 

axerxeben am zomis paketis gatarebas, amitom saWiroa maTi fragmentacia anu paketebis 

daiyofa iseTi   maqsimaluri zomis nawilebad (MTU), romelsac gaatarebs arxi. IPv4-Si 

am qmedebas ZiriTadad axorcielebs wyaro-abonenti. marSrutizatori wyaros ugzavnis 

ICMP protokoliT (tipi 3, kodi 4) Setyobinebas paketis fragmentirebis aucileblobis 

Sesaxeb an TviTon sazRvravs paketis zomas (PMTUD).  

amis Semdeg mimdinare paketi nadgurdeba. magram ICMP SeiZleba ver mivides wyaromde, 

vinaidan wyaros marSrutizatorebis garkveul nawils akrZaluli aqvT Semavali ICMP-s 

gatareba. Sedegad, miuxedavad gamarTuli qselisa, wyaro-abonenti daniSnulebis 

hostisagan ver iRebs paketis sworad miRebis dasturis - Acknowledgement signals -. 

amitom aucilebelia marSrutizatoris Access List-Si protokol ICMP-s akrZalvis 

gauqmeba. 
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PACKET IP-FRAGMENTATION AND ITS IMPLEMENTATION IF  

INCOMING ICMP PROTOCOL IS PROHIBITED 

Bzhalava Nikoloz, Cholikidze Levan, Ovsianikov Konstantin 

Georgian Technical University 

Summary 

In the article shown criteria of fragmentation of packages, that larger than allowable MTU, his 

inevitability at the overloaded network, basic principles of fragmentation and procedure of realization 

both in a router and in a source device, in particular sequence of division and the subsequent 

restoration of the broken pieces of packet by destination device, is shown the negative side of 

fragmentation by a router. In detail describes the mechanism of PMTUD and role of ICMP protocol in 

the process of fragmentation, proven why not performed fragmentation of package at blocked ICMP, 

shown the possibility of fragmentation is in this situation.  

 

IP-ФРАГМЕНТАЦИЯ ПАКЕТОВ И ЕГО РЕАЛИЗАЦИЯ ПРИ  

ЗАПРЕТЕ ВХОДНОГО ICMP ПРОТОКОЛА 

Бжалава Н., Чоликидзе Л., Овсяников К. 

Грузинский Технический Университет 

Резюме 

В статье показан критерии фрагментации пакетов, его неизбежность при перегруженной 

сети, основные принципы фрагментации и процедуры реализации как в маршрутизаторе, так и 

в абоненте-источнике, в частности последовательность деления и его последующее 

востановление в исходный пакет в устройстве назначения, показана отрицательная сторона 

фрагментации в маршрутизаторе. Детально описан механизм включения PMTUD и роль ICMP 

протокола в процессе фрагментации, доказан почему не произайдет фрагментация пакета 

при заблокированном ICMP, показана возможность фрагментации в данной ситуации. 

 


