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Abstract

The paper investigated the impact of timers in the GLBP protocol on network fault tolerance. GLBP uses Hello
and Hold timer to track the status of devices. The GNS3 package was used for the experiment. In order to
investigate the network fault tolerance, the timer values were changed. When sending packets from one network to
another, the failure of one of the routers was artificially organized in order to estimate how many packets will be
lost before the network resumes its work. The experiment reduced the number of lost packets from 5% to 1% and
accelerated the restoration of the network after the failure of one of the routers.

31 MBUJIKUM PO3BUTKOM TEXHOJIOTIH Ta MOSBOIO HOBHX JIOJATKIB Ta CEPBICiB, 3pOCTAIOTH BUM O-
TH JIO MOKa3HUKIB 00CIYroByBaHHS, a came, 10 HMOBIPHOCTI BTPAT MaKeTiB, MPOMYCKHOI 3IaTHOCTI,
JoxkuTepy. Tak sK 1i MOKa3HUKH HampsMy 3ajie’kaTh BiJl PIBHS 3aBaHTaXKEHOCTI KaHAJIB 3B’ 3Ky Ta
MapIIpyTiB, Tpeba BUKOPUCTOBYBaTH monoxkeHHs KoHuemnmii Traffic Engineering (TE), mo Haminena
Ha 3a0e3nedeHHs1 30aJ1aHCOBAHOT0 BUKOPHCTAHHS MEPEKHOro pecypcy. Jns 3abe3neuenHs Oanan-
CyBaHHSI HABAHTAXXEHHS y MEPEXi 3a JIOMOMOT 00 MapIIpyTH3aIlii, TOMIIPHO BUKOPUCTOBYBATH Bij-
TIOBIIHI MaTeMaTH4Hi Mozae [1].

{06 edeKTUBHO OpraHi3yBaTH BUKOPHUCTAHHS MEPEKHOIO PECYPCY, NPOIOHYETHCS BUKOPHUCT O-
ByBaTH MapIIPYTH3AIIIO i3 3aXHUCTOM MLIO3Yy 332 3aMOBUYBAHHIM. Y TaKOMY BHIAJIKy MEpPEexi /IO c-
TYIy KOMYTYIOTBCS OJHOYACHO HE JIO0 OJHOTO a JIO JEKUIBKOX MPUTPAHUYHUX MapIIpyTH3aTOPiB.
Kpim Toro, Bapro BUKOPHCTOBYBATH ITPOTOKOIH 3aXUCTY MUTIO3Y 32 3aMOBUYBAHHSIM, a CaMe CKOPH-
craemocs nmporokosiom GLBP [2].

GLBP Buxopucrosye taiimep Hello and Hold ans Biacrexxenns crany npuctpois GLBP. 1106
HaANAMTYyBaTH Yac MiX BinpaBkor hello makeTiB, Mo HaJACUIAIOTHCS MITIO30M MPOTOKOIY OalaHCy-
BaHHA HaBaHTaxeHHs uuto3y (GLBP), 1 uacom, ko iHopmanis npo BipTyalbHHHA HLIIO3 Ta BipTy-
ANTBHUM CEepBEp MEPECUIIKH BBAXKAETHCS NiiicCHOI0, OyJla BUKOpUCTaHa KoMaHaa glbp timers B pexumi
HanamTyBaHHs iHTepdericy. Taiimep Bitanns (Hello Time) — TuMuacoBuil iHTEpBas AJIS OYiKyBaH-
Hs hello makeTiB BiJg aKTUBHOI'0 MaplIpyTH3aTOpa MapLIpyTH3aTOpPaMmH, IO 3HAXOASTHCS B OJHIH
rpymi GLBP i 3a 3amoBuyBaHHSIM CTaHOBUTH 3 cekyHuu. Taiimep yrpumanus (Hold Time) —
TUMYaCOBHH 1HTEpBaJI, MiCIIs 3aKIHYCHHS KO0, Pe3ePBHUI MapIIPyTU3aTOP BiIAMpaBIse MaKeT, IO
MICTUTh JIaHi PO BiJIMOBY aKTHBHOT'O MapuIpyTHU3aTOpa, THM CAMUM BUKOHYE IMPiOPUTETHE TIepep U-
BaHHS B TPYIIi i CTa€ aKTUBHUM MaplIpyTH3aTOPOM, 332 3aMOBUYBAaHHSIM CTaHOBUTH 10 CEKyH]I.

VYci mapmpyrusatopu B rpymi GLBP BukopuctoByrots 3HaueHHs hello Ta 3Hadenns hold moto-
yHOro AVG. SKkio nokajapbHO HAJNAMTOBAHI 3HAYCHHS BiIPi3HAIOTHCS, HANAIITOBAHI 3HAYCHHS BiJIO-
OpakaloThCs B Ay>KKax micis 3HadeHb yacy hello Ta gacy hold.

MapmpyTu3aTopy, Ha SKHX HE HAJallTOBAaHO 3HAYCHHS TaiiMepa, MOXKYTh BHBUYATH 3HAYCHHS
TaliMepa 3 akKTHBHOTO BipryansHoro mo3y (AVGQG). Taiimepn, HanamroBani B AVG, 3aBxkau nepe-
KpUBaIOTh Oy/Ab-siKi 1HIII HaJAITyBaHHS TaiiMepiB. Yci mapupyrusaropu B rpyni GLBP moBunsi
BHKOPHCTOBYBATH OJIHAKOBI 3HaYeHHs TaliMepiB. ko nutto3 GLBP wancunae hello mosigoMieHHs,
iH(opmalis MOBUHHA BBa)KaTHCS NIHCHOIO MPOTATOM OAHOTO Yacy yTPUMaHHs. 3a3BU4all yac yTpHu-
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MyBaHHS B TPH pa3d MEPEBHIIY€E 3HAUEHHS Yacy MpHUBITaHHS (4ac yTpuMaHHA > 3 * yac mpuBiTaH-
HA).

Jlns mpoBeneHHS eKcrepuMeHTy Oyio Bukopuctano nmaketr GNS3. JlocmimxyBanuii pparmMmeHT
iHQOKOMYyHIKaIiitHOT Mepexi CKJIAJaBCs 3 M'ATH KOMIT'IOTEPIB Ta JBOX MapIIPyTHU3aTOpiB. 3 YOTH-
PBOX KOMIIT'IOTEPIB B OJIHIM Mepexki 3 sIKO1 BilmpaBest Tpadik Ta OMHOTO KOMIT'IOTepa Ha SIKUK Tpadik
npuxoauB. [ljst Toro, mo0 JOCHTITUTH BiAMOBOCTIMKICTh Mepexi, Oynu 3MiHeHi 3HadeHHs hello Ta
hold Taitmepis. [1pu BimpaBIi TaKeTiB 3 OJHIET Mepexi B iHITY OyJI0 MTYYHO OPraHi30BaHO BIAMOBY
OJIHOTO 3 MapuIpyTH3aTOPiB, IJIS TOTO 1100 OIIHUTH, CKiJIBKU MaKeTiB Oyje 3ary0jeHo, mepil Hixk
Meperka BiJHOBUTH CBOIO POOOTY.

B xoni excriepuMeHTy npu 3MiHi 3HaueHHs Taiimepy hello pe3ynbrar He 3minroBaBcs i 31 100 Bi-
JIpaBJIeHUX MAaKeTi MPU BiAMOBI OAHOr0 3 MapuIpyTU3aTOpiB BTpaudanocs 4-5 nakeris. Ilpu 3HaueH-
Hi TaliMepy hold y 10 cexyna BTpadanocs 5 nakeriB 3i 100, npu 3MiHI 3HaYeHHS Taiimepy 110 4 1 Me-
HIIE CeKyH Oysio BTpadeHo jmire 1 maker. To6To, BIamocs 3MEHIIUTH KiTbKICTh BTpAaYEHUX TaKe-
TiB 3 5% 10 1% Ta NpUCKOPUTH BiTHOBJIEHHS POOOTH MEPEXI MicJsl BIAMOBH OJHOIO 3 MapIIPyTH3 a-
TOPIB.

B Hacniok oTpuMaHuX 3Ha4eHb, MOKHA 3POOUTH BUCHOBOK, 11O MiABHIIUTH BiMOBOCTIHKICTh
MepeXi Ta MiHIMI3yBaTH BTpadyeHi NaKeTH y pasi BiIMOBU OJHOTO 3 MaplIpyTH3aTOPiB MOXHA 32 [T O-
MOMOT 00 3MiHM 3HaueHHS Taiimepy hold y mportokomni 6anancysanns GLBP.
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