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OcHoBbl NpoToKoia Border Gateway
Protocol (BGP)

OBb30P BGP

[JlaBaiiTe nocMoOTpVM MNpasze B rnasa - Border Gateway Protocol HeBeposATHO
YHVIKaneH, ocobeHHO KOrAa Mbl CpaBHMBAEM ero € ApYyrmMm npoTokonamm
MapLpyTrsaynn. Camoe rnepsoe, UYTo genaet BGP TakuM yHUKaNbHbLIM, - 3TO TO,
YTO OH Hall eVHCTBEHHbI BHELUHWIA W/H030B0W NpoTokon (EGP), wrpoko
NCronb3yemblin cerogHs. Mbl 3HaeM, UTO y Hac ecTb Interior Gateway Protocols
(IGPs), n noxoxwuin Ha OSPF, paboTatoLnii BHyTpU aBTOHOMHOM cuctembl. Ho BGP -
310 EGP, a 3T0 03Ha4vaeT, YTo OH (Kak NpaBwao) byaeT NpuHUMaTb NpeduKchbl,
KOTOpble HaxXo4ATCA BHYTPY aBTOHOMHOW CUCTEMBI, U OTNPaBAATb UX B Apyrue

dBTOHOMHbIE CNCTEMBbI.

Ha puvicyHke 1 nokasaH npvmep Tononornmn BGP.

MeHHO noaToMy npoTokos BGP sBnseTca NpoToKOA0M, KOTOPbI obecrneymnBaeT
dyHKLMOHMpPOBaHMe ceTu. HTepHeT-npoBangepsb! (ISP) moryT ncrnons3sosate BGP
ANs nepemMeLleHns npePrkcHom MHbopMaLmmn mexay Apyrumm

NHTepHeT-npoBangepamu. OfAHaKO YHUKa/IbHble XapakTepucTuky BGP Ha 3ToM He

3 j MepuoH HeTBopkc—


https://wiki.merionet.ru/images/osnovy-protokola-border-gateway-protocol-bgp/2.png
https://wiki.merionet.ru/

3akaHuuBatoTca. OgHa 13 BeLler, KoTopasi 04eHb YHIKaNbHAa B MPOTOKOe,
3aKJIl04aeTCs B TOM, UTO OH GOpPMUpPYeT NUPUHIY (*paBHONpPaBHbIN
MHPOPMAaLMOHHbBINA 06MeH) TO4UKa-TouKa C Apyrmu cnvkepamu BGP, 1 Bbl

AOJIKHBI CO34aBaTh 3TW NMUPUHIU BPY4HYHO.

C NpOTOKO/IOM NOrpaHNYHoOro wiksa (BGP) HeT Takow BeLLy, Kak aBToOMaTn4yeckoe
bopmMmMpoBaHuMe coceacTBa C LiesIon Kyyein yCTPOMCTB Ha OAHOM cermeHTe. [1ns
KaXoro 13 yCTPpOWCTB, C KOTOpbIMU BGP fomkeH NMprHroBaTb, OH AefiaeT 370 C
MOMOLLbHO OAHOI0 O4HOPAaHIOBOro OTHOLLEHWS, KOTOpPOe Mbl NpeanoynTaem

Ha3blBaTb NprHrom BGP.

ELe o4HO 0YeHb YHVKaNIbHOE CBOMCTBO 3ak/104aeTcs B TOM, YTo BGP - 370
NPOTOKOAN MPUKIALHOIO YPOBHS. M0 0bLemMy Npr3HaHNIO, 60NbLLINHCTBO CeTeBbIX
NHXXEeHepOoB NOCNopuan 6bl, YTO 3TO MPOTOKO/ CETEBOIO YPOBHS — 11 OHU

npowvrpanu 6bl 3T0T cnop!

Kak KOMMOHeHT npuknagHoro yposHs, BGP genaet uto-to 6necrawee. OH
NCMoNb3yeT NPOTOKON ynpaBneHnsa nepegayein (TCP) ansa ceomx onepauuin. Ecnm
Mbl paccmoTpuM EIGRP B kKayecTse npumepa, To Co34aTensdam npuLLiIoch
NPUIOKUTE 6ONbLLVIE YCUNWA, YTOBbI BCTPOUTL HAAEXHOCTb B CaM MPOTOKO/.
Hanpumep, cnvkep EIGRP 6yzeT nepesaBaTb MHOroajpecHble nepesavdu, 1, ecim
3TO He cpaboTaeT, OH BepHeTCHA K O4HOaApeCcHbIM nepesayam, YTobbl MOMNbITaTbCS

obecneunTb HAJEXHOCTb.

C nomouwbto Border Gateway Protocol pa3zpaboTunkm pelimnm He BkAOYaTb B
MPOTOKOAN BCE 3TU TUMbI KOHTPOA HaAEXHOCTU. OHM NPOCTO NonaratoTcsA Ha
Yy[eCHYH HafeXHOCTb KOMMyHuKaumii TCP. B wactHoctn, BGP nucnonbsyet TCP-

nopt 179.
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Korza Mbl JyMaem 0 HaluxX NPOTOKO/IaX MapLUpyTU3aLmuy, Mbl 3HaeM, 4To byaeT
HEeKOTOpOe 3HaYeHMe, KoTopoe ByAeT CNYXUTb MeTPUYECKUM 3HaYeHeM ANs
n3MepeHus pacctosaHus. Hanpumep, B ciydae OSPF Mbl 3HaeM, UTO MeTPUKOM
ABNSETCA CTOMMOCTb, @ CTOMMOCTb HaMNpsMyHo 3aBUCUT OT NPOMYCKHOM

CNOCOBHOCTMW.

BGP He paboTaeT Takmm ob6pasom. NMpotokon BGP ncnonbsyet atpmnbyThl, @ He
TONbKO 0A4HOro nokasartensd. O4HUM 13 rNaBHbIX aTPMBYTOB NpoTokona BGP
Ha3blBaeTcsA aTpnbyTa AS_PATH. DTO CNNCOK BCEX aBTOHOMHBbIX cucTeMm (AS),
KOTOpble NpeduKc AOMKeH bbln NepesaTb HA CBOEM MYTU, CKaXeM, B BaLly

aBTOHOMHYIO CUCTEMY.

AS_PATH - 3T0 daKkTmnueckn 3anncb Bcel nHbopmauumm o nytn AS. MyTb AS
HaCTONbKO BaxeH A58 dyHKuum BGP, YTO NPOTOKON YacTO Ha3bIBaOT NPOTOKO/I0OM
MapLUpyTu3aLunm BekTopa nytn. Obpatmute BHUMAHMeE, YTO 3TO HE MPOTOKON
BekTOpa paccrtosHus (Distance Vector), a BekTop nytu (Path Vector). AS_PATH
MCNONb3YeTCs He TONIbKO AN OnpesesieHUs Hauly4yLlero Nyt K MecTy HasHayeHus
(T.e. bonee kopoTkoro nytn AS), HO 1 B Ka4ecTBe MexaH13Ma npeAoTBpaLLeHNs

NneTesb.

Korga aBToHOMHas cucTemMa BUAWT CBOV COBCTBEHHbIN HOMep AS B AS_PATH, oHa
oYeHb 06eCnoKoeHa TeM, YTO B KOMMYHMKALMAX MOXET 6bITb neTns. YTo- To elle,
yTo AenaeT BGP HeBeposTHO yHVKaNbHbBIM, - 3TO TOT $aKT, UTo, KOrAa Mbl
dopmurpyemM MUPUHI BHYTPY aBTOHOMHOW CUCTEMbI, OHU Ha3bIBakOTCA
BHYTPEHHVMU NupuHramu BGP, a npaBuna, KOTOpbIM CNesytoT, SBASHTCA

BHYTpeHHUMW npasuiamu BGP (IBGP).

Korp,a Mbl CI)OpMI/IpyeM NMVPUHT MeXay aBTOHOMHbIMW CNCTEMaMW, 3TO Ha3blBaeTCA

MPOTOKO/IOM BHeLUHero norpaHn4yHoro wnaw3sa (EBGP). (MprmeyaHne: B
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HEKOTOpPbIX INTepPaTypPHbIX NCTOYHKKax EBGP nuweTtca kak eBGP.) [ToMHK1TE, UTO
NpunYmnHa, No kotopor BGP pa3snnuyaet nupuHr IBGP v nupuHr EBGP, 3akntovaetca
B TOM, YTO 3KCMyaTaUVOHHbIe XapakTepPUCTUKN AOKHbI USMEHATLCA B
3aBNCMMOCTM OT TOrO, KaK BbIMOMHACTCA NNPUHT. HanprmMep, Mbl 3a9BWAN, YTO
cywiecTtsyeT NyTb AS, KOTOPbIV 3aMncbIBaeT aBTOHOMHbIE CCTEMbI, KOTOpble
nepegatotca. O4eBUAHO, UTO Npw NpuHre EBGP, korga npedukc nepegaetcs oT
ogHoro AS Kk gpyromy AS, otnpasnstowmin AS goKeH NOMeCcTUTb CBOHO
aBTOHOMHYHO cucTeMy B NyTb. Ho ¢ IBGP, npedukc octaeTcs B AS, nosaToMy
npoTtokosi BGP He o6HOBAsAET 3HaueHre AS. Bbl MOXeTe BeEpHYTbLCA K PUCYHKY 1,

YTOObI YBUAETb 3TUN Pa3iNyHbIe TUMNbI MPUHTa B ,D,e|7ICTBI/IVI.

Takvm 0bpasom, NpaBuia MeHATCA, Korga Mbl rosopum o IBGP npoTvs EBGP,
YTO6bI 6bITL NOCNeA0BaTe/IbHbIM U 6e30WNB60YHbIMU. N yHKaNbHble CBOMCTBA

BGP npocTto He 3akaH41BaKOTCA Ha 3TOM.

TUMNbl COOBLLEHWUIA BGP, ®OPMATbI I COCEAHME TUMbI
COOBLLEEHMIA COCTOAHWA COCEACTBA BGP

MHorve nroan onmcbiBakOT NPOTOKOJ NOrpaHmnyHoro wnr3a (BGP) kak
Ype3BblYalHO CJIOXKHbIA MPOTOKO/, HO A He COrIacHa ¢ 3TUM. Buaurte nn, yctaHoBKa
nonnTUK BGP 1 KOHTPONb pacnpocTpaHeHus npedunkcos BHyTpy BGP-3To MoxeT
6bITb JOBO/IBHO C/IOXHO. HO caM MPOTOKO, XOTA N YHUKaJIEH, B OCHOBHOM MPOCT B

cBOen paborTe.

B 3TOM 4acTu CTaTbU Mbl PaCCMOTPUM TUMbI coobLeHnn BGP. Ha pucyHke 2

noKasaHbl PasinyHble TUMbl CO0bLLLeHNA BGP.
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BGP Tunbl coobueHni
Open

Keepalive

Update

Notification

*Route Refresh

3anoMHUWTe nepBblit Wwar. Korga asa cnvikepa BGP xoTaT cpopMmpoBaTb NUPUHT,
OHW BYyAyT nosiaratbCa Ha NPOTOKON yrnpaeneHus nepegaderi (TCP). U, KoHeuHo,
Mbl 3HaeM, uTo byzeT three-way handshake (TpexctopoHHee pykonoxatue) ¢ TCP,

UYTObObI HAYaTb 3TOT Ha,ﬂ,e)KHbII7I ceaHcC CBA3W.

Y10 XXe MponcxoamnT ganblue? Tak 3TO TO, UTO 3TN YCTPONCTBA BYAYT OOMEHMBATLCS
OTKPbITbIMU COObLLEHNAMU. OTKPbITOE COOOLLLEHVE COAEPXUT OUYeHb BaXHYHO
NHPOPMaLMIO, OCHOBHbLIM KOMMOHEHTOM KOTOPOW AB/IAETCA HOMEP aBTOHOMHOM
CUCTeMbI OAHOPAHIOBOro y3na. 370 byeT onpeAensaTb, ABAAETCA N 3TO NUPUHT
IBGP vnn nnpunHr EBGP.

Koraa nponcxoamt o6MeH OTKPbITbIMU COObLLEHNAMM, TO cnvkepbl BGP ganee
HauMHaT 06MeHVBaTbCs coobLleHnsMY Keepalive. 310, NpocTon MexaHusm,

YTObbI Y6eANTLCS, YTO APYroi NPUBOP XMB, CYACTANB 1 340POB, Y YTO MUPUHT B
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cocTosAHMM up. [Mocne aTtoro cnukepbl BGP nonyyatoT o6HOBAEHNSA ANs

COBMECTHOTO 1CMN0/b30BaHNS, Ha3biBaemoe coobLieHem Update.

Ecnv B KaKON-TO MOMEHT BPeMeHW YTO-TO NMOMAET He Tak, crnnkepbl BGP moryT
NCNONb30BaTh NpocToe coobuieHme Notification. laHHOe coobLyeHVe npepbiBaeT

MUPWHT B pe3ynbTaTe OLWnbKK, KOTopas MOXeT Npon3onTn ¢ BGP.

OZHNM 13 OYeHb MHTEePEeCHbIX TUMOB Co0bLLeHN BGP aBnseTca Tmn coobLyeHns
Route Refresh (06HoBneHNA MapLupyTa). XOTS 3TOT TVMN COOOLLEHWIA He bbin
BK/IIOYEH B UCXOAHbIN cTaHAapT BGP, 601bLUMHCTBO HALLMX OCHOBHbIX CETEBbIX
BeHZ0pOB noggepxmsatoT Route Refresh. Route Refresh no3sonsatoT coceasim
06HOBNATL, CKaXeM, MHGOopMaLMIo 0 MapLpyTe BGP nan gaxe o6HOBNATL BeLUW
nocsie JOBOJ/IbHO Cepbe3HON peKoHbUrypaumm NOANTUKN, He pa3pyLuas NMUPUHT U1

He BINAA Ha NMNPUHT KaKNM- IN60 60NbLUVM HEraTUBHbBIM o6pa30|v|.

PncyHoK 3 nokasbliBaeT 3TW TUMbl COOBLLEHN B AeNCTBUM Bnarogaps 3axeaTy
Wireshark’'om o6MmeHa coobLieHvsaMy BGP B HalleM npumepe Tonoaornm s

pucyHka 1.
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| No. Time Source Destination Protocc A Length Info
9.46 4 % 0 0 0 0 G BGP 0 0P e age
9.10.10 0.10.10 BGP D 0P essage

4 9.4 6 9.10.10 0.10.10 BGP 68 0 ATIO essage

S S S
o)
O
o's)
(S)

018 0.10.10 0.10.10 BGP 08 0 L 0 essage

ory

0 0 0.10.10 0.10.10 B 0 0P e age

0
0

6 § 66 9 0 0 0 0 0 0 BGP 0 0P e age

o o 00 /4 % 0 0 0 0 G BGP b PA age
9] 9 O 0 0 0 0 @ G BGP D PA e age
6 6 6 4 0 0 0 0 0 0 BGP 0 PA e age
4 O 687894 0 0 0 0 0 0 BGP 3 PDA e age

b6 6 9 9 0 0 0 0 0 BGP o o = age
6 § 9 3 0 0 0 0 0 0 BGP § PDA e age
78 111.437262 10.10.10.2 10.10.10.1 BGP 98 UPDATE Message

» Transmission Control Protocol, Src Port: 51812, Dst Port: 179, Seq: 120, Ack: 120, Len: 54
v Border Gateway Protocol - UPDATE Message
Marker: fffffffffffffffffffffffffffrffefe
Length: 54
Type: UPDATE Message (2)
Withdrawn Routes Length: @
Total Path Attribute Length: 27
v Path attributes
» Path Attribute — ORIGIN: IGP
» Path Attribute AS_PATH: 200
» Path Attribute — NEXT_HOP: 10.10.10.2
» Path Attribute — MULTI_EXIT_DISC: @
v Network Layer Reachability Information (NLRI)
» 100.100.100.0/24

®OPMATbI COOBLLEHWIA BGP

B 3TOM YacTu cTaTby Mbl eLLie 60/ble y3HaeM 06 3KCMyaTaLMOHHbIX
xapakTepucTtunkax Border Gateway Protocol, 6onee nogpo6HO pacCMOTPEB TUMbI

coobuieHnn BGP.

Kaxkablh Tn coobLieHusa nmeeT 3aronoBok BGP. 3TOT 3aronoBoK MoKa3aH Ha
pucyHke 4. Bbl BUANTE, YTO 3aronoBok BGP nmeeT 6o/bLuoe nose mapkepa. MoXHO
noAyMaTb, UTO 3TO Ype3BblYaHO BaXHO. OH MMeeT pa3mep 16 okTeToB. Kak

OKa3aJ10Cb, 3TO MNnosne 6yp,eT 3anoJIHeEHO Yy BCEX.

MepuoH HeTBopkc—
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Marker

Length Type

OTO CBA3aHO C TeM, YTO UCMO/Ib30BaHKeE 3TOro Noas Mapkepa 6b110 MPONMCaHO B
yCTapeBLUeM CTaHAapTe. lNepBoHayanbHas MAesd 3TOro Nosis cCocTosina B TOM, YTO
€ro MOXHO 6bI710 6bl CMOb30BaThb A/ O6HAPYXEHUS TakuX COObITUI, Kak NoTeps
CUHXPOHM3ALMN MeXAy ABYMSA OAHOPAHIOBbIMU Y3/1aMU, N TakXKe CYMTAN0Ch, YTO
3TO byzeT 061acTb, B KOTOPOWM MOXET XPaHUTLCA ayTeHTUPUKALVOHHAS

nHpopmMauus.

MNouemy 370 none BoobLLe nmeeTcst B BGP? MHoraa, B 04eHb pesKoMm ciiyyvae, Koraa
HeobxoAMMO MeTb 06PaTHYHO MNOAAEPXKKY C KAKVUM-TO AeNCTBUTENbHO CTapbiM

ycTpolicTBoM BGP, KoTOpoe oxumaaeT 3Ty MHPopMaLuio 13 Nonis Mapkepa.

BaXXHbIMU MOASAMK B 3aronoBke, byayT AnviHa (Length) (To ecTb AnnHa Bcero
coobueHus) 1 nond tmna (Type). MNone Tun ykasbiBaeT, C KAKUM TUMOM COOBLLLeHUS

BGP Mmbl umeem aeno.

Ecnn, HanpumMep, B 3TOM nosne 1, Bbl UMeeTe Aeno C OTKPbITbIM (Open) coobLyeHmnem

BGP. 3HaueHue 2 yKka3biBaeT Ha coobLieHne 06 obHoBneHun (Update). A 3
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o3Hauaet yBegomneHue (Notification). 3HaueHune 4 6yaeT MMeTb coobLeHne

Keepalive. 5 ykasbiBaeT Ha HeobsA3aTenbHoe Route Refresh.

To, uTo CnegyeT 3a MHPOPMaLIMel 3aroNIoBKa, KOHEYHO Xe, ABNAETCH AaHHbIMY, 3a
OZHWM BaXHbIM UCKtOUEHMeM- 3To coobuieHne Keepalive. Mo onpegeneruto, B

coobueHnn Keepalive HET HUKAKMX AaHHBbIX.

Tenepb A HaZeCb Bbl MOHMMAaETe, YTO, KOrAa Balla cucteMa xo4eT chopmMmpoBaThb
BGP-N1pUHT C ApyrM yCTPONCTBOM, OHa COBMPAETCA OTNPaBUTL OTKPbLITOE

coobuyeHme. Ha pucyHke 5 nokasaH popmaT 3TUX COOBLLIEHNIA.

Version

My AS Hold Time

BGP Identifier

Opt Param
Length

Optional Parameters

Korga Mbl cMOTpM Ha dopmaT oTkpbIToro (Open) coobLLeHNs, Mbl 3aMedaeM, YTo
TaM ecTb Homep Bepcnn. MiMeHHO Tak BGP ykasbiBaeT Ha Bepcuto BGP, koTopyto Bbl

MCrosib3yeTe.

Balua cucTema Takxe oTnpaBuT CBOM HOMep AS B OTKPbITOM COOBLLLEHNN. DTO
OYeHb BaXHO Anda Takoro nosegeHus IBGP no cpasHeHuto ¢ EBGP. Cywiecteyet
3HayveHMe Hold Time. Y10 e Takoe Hold Time? Korga MmapLupyTn3aTop, € KOTOpbIM

Bbl XOTUTE CBEPUTLCSA, MosydaeT Open coobLieHne, OH CMOTPUT BPEMS YAEPXKAHUS
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(Hold Time), cMmoTpuT Ha cBOe cobcTBeHHOEe HacTpoeHHoe Hold Time, a 3atem
NCNoNb3yeT MeHbLUee 13 ABYyX 3HaueHur. Hold Time A0/KHO 6bITb N0 HyNeBbIM,

NNBO He MeHee TPex CekyHA.

Ectb none BGP Identifier. 3To Baw BGP Router ID, 11 3T0 yHVKanbHOe 3Ha4veHue,

KoTopoe byzeT 0O4HO3HAYHO OT/INYaTh Bally CMCTeMy B NnpuHrax BGP.

HakoHeL, y Hac ecTb gononHuTenbHble napameTpsbl (Optional Parameter), koTopble
MOXHO 3aZaTb C MOMOLLbIO OTKPbITOro CO0bLeHNsA. TaM ecTb Heobsi3aTelbHas
AnviHa napametpa (Optional Parameter Length), a 3atem camu napameTpsl,

darouime 40NOJHUTE/TbHYHO rMBKOCTb pa6OTbI C NPOTOKOJ/1IOM.

Ewle o4HO AelicTBMTENbHO BaXXHOe CO0bLLeHMe, KOTOPOe y Hac eCTb, - 3TO
coobLeHme 06 obHoBneHUM (Update) BGP. Ha pucyHke 6 nokasaHa 3Ta CTpyKTypa

coobLeHNs.

Withdrawn Routes Length

Withdrawn Routes

Total Path Attribute Length

Path Attributes

NLRI

CoobuyeHne 06 06HoBNEHWM BGP cofepXnT MHAMKATOP ANVHbBI 0TO3BaHHbIX
mappyTtoB (Withdrawn Routes Length). 3To rapaHTupyeT, 4To coobLueHne

0bHOBNEHMA ABNAETCA CpeAcCTBOM AJ1d MapLUpyTOB, KOTOPbIE 6y,£|,yT yAaneHbl N3
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Tabnvysl BGP cocepa. MNprmeyaHune: 3ateM B coobLeHe 06 06HOBNEHUN

BCTaBAETCA CMNCOK N3bATbIX MapLUPYTOB.

CoobLieHre 06 06HOBNEHUN COAEPXUT MO, KOTOPble UCMONb3YTCA ANd obMeHa
NHbopmMaLmer o npepurkcax ceTn C CoCefAMN 1 BKIKOYAKOT B CE68 0UEeHb BaXHYHO
aTPUBYTUBHYIO MHbOPMaLMIO, CBSA3AHHYHO C NpedrikcaMu. NoOMHUTe, UTO 3TN
aTpmbyThbl NO3BONAOT BaM NpMHMMaTL BaXHble peLueHns o ToM, kak BGP byget

baKTMYeck MapLUpyTU3NpoBaTb NHPOPMALIMIO B CETH.

XOpOLLUO N3BECTHbIN aTprbyT, 0 KOTOPOM Mbl y>Ke YIOMWUHA/N, - 3TO MyTb. Bbl
MOMHUTE, YTO 3TO CMNCOK aBTOHOMHbIX CUCTEM, KOTOopble NpedurKc nepesan Ha
cBOeM nyTu No Bcer nHbpacTpykType BGP. AS Path byzeT nprmepom aTprbyTa,
KOTOPbIA A0/MKEH bbITb B COOOLLEHM 06 06HOBNEHUW, KOFAa OH UCNONb3yeTcs ANs
OTNpaBKky NpedrkcoB. TaMm MOXET H6bITb MHOIO aTPUBYTOB, KOTOPbIE Mbl
ncnonb3yem, 1 3To aenseTcs npuydnHoi ansa Total Path Attribute Length B

coobLleH 06 06HOBNEHUN.

Cama nHoopmaums o npeduikce ceTr HaxoanTcsa B nose NLRI. 310 03Hauvaer
NHbOopMaLmto 0 jocTmkmmocTy ceteBoro ypoeHs (Network Layer Reachability
Information). Bbl MOXeTe BEpHYTbCA K PUCYHKY 3 U YBUAETb 3TU MO B peasibHOM

nakeTe, a Takxke nx cogepxmnmoe.

Cozpatenn BGP caenanv reHnansHyto Bellb. OHM co34anv NPOTOKOA AN
nepezayn NLRI TakvM 06pa3om, YTOObl OH 6bI1 FTMBKM MO Mepe N3MEeHeHUs ceTel
N HeEOBXOAMMOCTN Nepesaun HoBo MHGopmaumn. BGP co3gaH ans Toro, 4tobsl
Cpasy Xe 3anyckaTb AN Hac Takve BeLy, Kak IPv6. OH Takxe MOXeT fierko

nepeHocnTb npedukcel VPN IPv4 BHYTpUY Yero-to Bpozge MPLS VPN.
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Ha puicyHke 7 nokasaHbl nonsa coobuieHusa ysegomneHuns (Notification).

Error Code | Error Subcode

Data

Camoe nepBsoe nosne - 370 kog ownbkn (Error Code). 3atem none Nogkos ownbkm
(Error Subcode). 511 nons AatOT HaM OBLLMK TN OLLINGKK, a 3aTeM eLle 6onbLue
nHdopmaummn. Hanpumep, ecnm B Error Code y Hac ecTb 3HayeHue 3, a 3aTeM B
Error Subcode y Hac ecTb 3HayeHuMe 3, 3TO yKasbIBaeT Ha TO, UTO CyLLecTByeT

coobLeHre 06 omnbKe 06HOBNEHMS.

COCEACTBO BGP

TOYHO Tak Xe, Kak Mbl MOX€eM MHOroe y3Hatb 0 paboTte BGP, n3y4yas coobLieHus
BGP v nx popmaTbl, Mbl TakxKe MOXeM MHOroe y3HaTb 0 BGP, nsyuasa pasnnyHele
COCTOSAHUSA, Yepe3 KOTopble NpoxoAauT NMpuHr BGP. Ha camom gene, oHn nmetoT
peLuatoLLee 3HayueHve rnpu yctpaHeHUn Henonagok. Korga Bl npoaHanmnsnpyerte
npoTtokon BGP, Bbl He yANBUTECH, Y3HAB, UTO CYLLLECTBYET MHOXECTBO BCTPOEHHbIX

MeXaHM3MOB A4J14 obecneyeHusa cTabunbHOCTW.

MHoruve IGP cnpoeKkTnpoBaHbl Tak, YTO6bI 6bITb MakCMManbHO BbICTPO
CXOAALLMMNCA. DTO MPOUCXOAMUT MOTOMY, UTO B MOMEHT, KOr4a MPOUNCXOANT

M3MEeHeHWE BHYTPW CETU BaLUen opraHmsauyuvi, Mbl XOTM sub-second CXOANMMOCTIU
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APYrX YCTPOIACTB, UTOBbLI Mbl 3HaNV 06 3TOM M3MeHeHUN. BGP cnpoekTnpoBaH
no-Apyromy. TaiiMepbl UMeRT ropaszo 601bLIYH NPOAOIKNTENBHOCTL, YEM Mbl
NpuBbLIKAN 6bl C HAWKM IGP, MOTOMY YTO Mbl XOTUM CTaBUILHOCTH, XePTBYS
CKOPOCTbH CXOAMMOCTU. B KOHLLe KOHL0B, BGP nmeeT aeno ¢ 06Lef0CTynHbIMU
TabAnLaMn MapLUpyTU3aLIMN MHTEPHETA B Pa3BepTbiBaHMAX MOCTaBLUMKOB YC/YT.
3TK TabAnLbl MapPLLUPYTU3ALUN OYEHb MACCUBHbI. HeCTabunbHOCTL B 3TOI Ccpee

npmBegeT K KaTactpode Bcero nybnnyHoro VHTepHeTa.

Koraa Bbl n3yunte coctosiHMe coceacTBa BGP, Bbl noimeTe ang yero 3710.
OTHOCUTENBbHO 60/1bLLIOE YMCIO0 COCTOSAHMIA coceacTBa BGP, moka3aHHbIX Ha
PUCYHKe 8, CBUAETENbCTBYET O TWATeIbHbIX YCUANAX MO obecneyeHuto

CTabUNbHOCTU NPOTOKOJ/1a MapLpyTusauni.

BGP cocrosaHue coceacrBa
Idle

Connect

Active

OpenSent

OpenConfirm

Established
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ObpaTtnTe BHMMaHMWe, YTO eCTb COCTOSAHVE NPOCTOSA, KOrAa YCTPOMCTBO He
NHNLMNPYET HU OLHO U3 LPYrX COCTOAHWIA, U €CTb YCTaHOB/IEHHOE COCTOAHNME,
Korsa oHO MOJIHOCTbHO YCTAaHOB/IEHO CO CBOVM Y3/10M. YTO HECKO/IbKO
YANBUTENBHO, Tak 3TO TO, YTO €CTb BCE 3TV “MPOMEIXKYTOUYHbIE" COCTOAHUA
NOAKNHOYEHWS, aKTUBHOIO, OTKPbITOro noareepxaeHuns (OpenConfirm) n

dKTNBHOTIO.

CocTosiHMEe — MOAK/IHOYEHNSA-3TO COCTOSIHME, B KOTOPOM YCTPOICcTBO BGP oxungaet

3aBeplueHnsa TCP- coegnHeHVS C COCeAHVIM YCTPONCTBOM.

B aKTMBHOM COCTOSAHUW OH MbITaeTCs MHULMMpoBaTb TCP - coegriHeHVe CO CBOUM
cocesoM. B coctosHun OpenSent, kak Bbl MOXeTe A0raZaTbCs, OH OTnpaBnseT
CBOe OTKPbITOE COObLLEeHME 1 XAeT OTBeTa OT CBOEro cocefa C ero OTKPbITbIM
coobuieHmem. B pexurme OpenConfirm, cnukep BGP Ha camom gene xaerT,
Keepalive Ha ocHOBe ycrneLwHoOro obMeHa OTKpbITbIMU COObLLLEeHUS MW, byaem
HaZesaTbCs, YTo ycTponcTtBo BGP nonyuunt Keepalive. Ecin 6yaeT ownbka, oH

nonyynmT yBeJOMJIEHNE.

Mcnonb3ysa B Cisco CLI cneymanbHble KOMaHAbIl, MOXHO Y3HaTb BCE O COCTOAHNN
BGP. lNprimep 1 noka3biBaeT NCNOb30BaHie KoMaHAbl show ip bgp summary Anq

npoBepkn cocegHEro CoOCToAHUA.

TPA1#show ip bgp summary

BGP router identifier 10.10.10.1, local AS number 100

BGP table version is 3, main routing table version 3
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Neighbor \Y AS MsgRcvd MsgSent TblVer InQ QutQ Up/down
State/PfxRcd

10.10.10.2 4. 200 O 0 1 0 0 00:00:00 Idle

ObpaTtnte BHMMaHWe Ha npumep 1. 3TOT NUPUHF BGP HaxoAnTcs B COCTOAHUN
oxungaHusa (napametp State/PfxRed B coctoaHum Idle). Kak Tonbko npovsongeT
coeaviHeHVe 3HadeHVe IDLE 3ameHunTca Ha 1 (Ecnm ATL ncnonb3yeTt TONbKO OAVH
npedwukc c TPA 1).
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NMocTpoeHmne mapLwipyTa npoTokosiom BGP

BGP- ATPUBYTbI NMYTU (PATH ATTRIBUTES)

Korga Baw cnvkep BGP nonyyaet BGP npedwuke, K Hemy 6yaeT npukpenneHo
MHOXECTBO aTpUByTOB NyTU, U Mbl 3HAEM, YTO OHM ByayT MMETb peluaroLee 3Ha4YeHme,
Korga pedb 3axoamTt o ToM, 4Tobbl BGP BbIGpan cambln nyywnm nyTb K MECTY

Ha3Ha4eHus.
Bce atpubyTthl BGP- MmaplipyTa, 4ensiTcsa Ha YeTblpe OCHOBHbIE KaTeropuu.

e Well-Known Mandatory
e Well-Known Discretionary
e Optional Transitive

e Optional Non-Transitive

O6paTtute BHUMaHue, YTo ABe Kateropumn HaudnHartca ¢ TepmmnHa Well-Known.
Well-Known o3HayaeT, 4To BCe MapLUpyTU3aTopbl OMKHbI pacrno3HaBaTh 3TOT aTpubyT
nytu. [iBe gpyrmne kateropmmn HadmHatoTcs ¢ TepmmHa Optional. Optional o3Ha4vaeT, 4to

peanusauuna BGP Ha ycTponcTee BoOOLWEe He JOmKHa pacno3HaBaTb 3TOT aTpubyT.

Torpga y Hac ecTb TepMuHbl mandatory 1 discretionary, cBsi3aHHbIE C TEPMUHOM
Well-Known. Mandatory o3HavaeT, 4To 06HOBREHNE OOMKHO coaepaTb 3TOT aTpubyT.
Ecnn atpubyTta HeT, Toraa nosiBuTcsa coobuieHne o6 ownbke yBeaOMMNEHUS, U MUPUHT
oynet yaoaneH. Discretionary, koHe4YHo, OygeT o3HayaTb, YTO aTpubyTa He JOMMKHO ObITb

B OOHOBNEHUN.

Y Heobsi3aTenbHbIX KaTeropun aTpubyToB €CTb- TPaH3UTUBHbIE U HETPAH3UTMBHbIE.

Ecnn oH TPAH3UTUBEH, TO yCTpOIZCTBO OOJDKHO nepenatb 3TOT anI/l6yT nyTn cBoemy
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cnepytoliemMy cocegny. Ecnv oH He siBnsieTcsl TpaH3UTUBHBIM, TO MOXET NPOCTO

WUrHOPUPOBaTb 3TO 3HaYeHWe aTpubyTa.

Mpumep 1 nokasbiBaeT NPOBEPKY HECKOMbKNX aTpnByTOB NyTU ANs npedukca, KOTOpbIn
ObIn nonyyeH mapwpyTtudatopom TPA1 ot mapwpyTtusatopa ATL. Obpatute
BHUMaHue, YTO Mbl UCMOMb3yeM KOMaHAY show ip bgp ANA NPOCMOTPa 3TOM
MHpopmauun, KoTopas XxpaHuTcs B 6ase gaHHbIX MapwpyTudaumm BGP. B yacTtHocTy,
STOTBmeﬂeraSHBaeTanM6ybeNext Hop, Metric (MED), LocPrf (Local

Preference), Weight, UM Path (AS Path).

TPAl#show ip bgp
BGP table version is 4, local router ID is 10.10.10.1

Status codes: s suppressed, d damped, h history, * valid, > best, i - internal,

r RIB-failure, S Stale

Origin codes” I - IGP, e - EGP, ? - incomplete

Network Next Hop MetricLocPrfWeightPath
i 100.100.100.0/24 10.10.10.2 O 200 i
ATPUBYT ORIGIN

ATtpubyt ORIGIN B BGP-3T0 nonbiTka 3anucaTb, OTKyAa npuvwien npedukc.
CyLiecTtByeT TpU BO3MOXHOCTU, KOraa peyb 3axoguT O NPOUCXOXAEHUN 3TOrO
atpubyTta: IGP, EGP 1 Incomplete. Kak BugHo 13 nereHabl npumepa 1, koabl,
ncrnonob3yemble Cisco Ans 3TUX UCTOYHUKOB, ABNAOTCS 1, e, N 2. [INa npedukca,
nokasaHHOro B npumepe 1, MOXXHO yBUAETb, YTO UCTOYHMKOM aBndeTca IGP. 310
yKasblBaeT Ha TO, YTO npedmKC BOLLEN B 3Ty Tononoruo 6narogaps ceteBon kKomaHae
BHYTPU KOHJoUrypauum aToro UCXo4HOro yctpomncrea. [lanee B 9Tom ctaTbe Mbl

paccMOTpUM CETEBYHO KOMaHAy BO BCewn ee kpace. TepmuH IGP 3geck npeanonaraer,
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4YTO NpednKC NPOM3oLLEN OT 3anucK NPOTOKONa BHYTPEHHero wro3a (Gateway
Protocol). [lonyctum, y Hac ecTb npedukc B Hawen Tabnuue mapwpytusaumm OSPF, a
3aTeM Mbl UCMOMb3yeM ceTeBY0 komaHay BHYyTpy BGP, 4Tobbl nomecTnthb €ro B
akocuctemy BGP. KoHeuHo, IGP - He eqMHCTBEHHbBIN MCTOYHUK NPEUKCOB, KOTOPbIE
MOTyT HeCTu aTOoT aTpmbyT. Hanprumep, Bbl MOXeTe co3aaTh foKarnbHbIV MHTepdenc
obpaTHON CBA3M Ha YCTPOWCTBE, a 3aTeM MCMOoNib30BaTh CETEBYIO KOMaHAy Ans

00bABMEHMs 3TOro NokanbHoro npedukca B BGP.

EGP ccbinaeTcs Ha HblHe ycTapeBLUMI NPOTOKOM BHelwHero wito3a (Exterior Gateway

Protocol), npegwecteseHHnk BGP. B pesynbtarte Bbl HE yBUANTE 3TOT UCXOAHbIV KOZ,.

Incomplete o3Ha4vaeT, 4To BGP He yBepeH B TOM, Kak MMeHHO npedukc 6bi1 BBEAEH B
Tononoruio. Hanbonee pacnpocTpaHeHHbIM CLieHapueM 34ech SBseTca To, YTO
npedumkc 6bin nepepacnpeaeneH B Border Gateway Protocol na kakoro-to gpyroro

npoTtokona, obbi4Ho IGP.

BosHukaeT Bonpoc, noveMy UCXOAHbIV KO uMeeT Takoe 3HaveHne. OTBeT 3akrioyaeTcd
B TOM, YTO 3TO Knto4eBon pakTop, koraa BGP ncnonb3yet cBon anropmutm gns Beibopa
Hauny4Lwero nyTn K MecTy HasHayeHus B ceTn. OH MOXET pa3opBaTh «CBA3U» Mexay
HECKONbKMMW anbTepHaTUBHbIMW NyTAMKU B ceTu. Mbl Takke yaendem atomy aTpubyty
BonbLoe BHUMaH1e, NOTOMY YTO 3TO AEUCTBUTENBHO OAMH U3 XOPOLUO N3BECTHbIX,

obs13aTenbHbIX anI/I6yTOB, KOTOpPbIE€ OOJTXHbI CyLLEeCTBOBATb B HALLUMNX 0BOHOBMEHUSAX.

ATPUBYT AS PATH

AS Path - 370 well-known mandatory atpmubyT. OH 04eHb BaXKeH AN Hauny4yLero

noucka nyTu, a Takke Ana npegoTepalleHns netenb BHyTpu Border Gateway Protocol.
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PaccmaTtpuBas Haly Tonosnoruio, NnokasaHHyt Ha pucyHke 1, paccMoTpuM npegukc,
Bo3HuKWwMM B TPA. ObHoBneHne otnpaensietca B TPA1, n TPA He gobaBnsieT cBon
cobcTtBeHHbIn AS 100 B AS Path, Tak kak cocea, KOTOPOMY OH OTnpaBnseT

0oOHOBMEHNe, HaxoauTCsl B CBOEM cobcTBEHHOM AS B COOTBETCTBUM C NpuHrom iBGP.

Korga TPA1 otnpaensieT o6HoBneHusa Ha ATL, oH gobaensieT Homep 100 B
obHoBneHunda. Cnegysa aton noruke, ATL otnpaBuT obHoBneHna Ha ATL2 n He BygeTt
£ob6aBnAaATb CBON COBCTBEHHbIN HOMEpP B kadecTBe AS. OTo ByaeT paboTaTb 40 TeX nop,
noka ATL2 He oTnpaBuT 0GHOBMNEHNA Ha Kakon-To apyron AS, npealwectsyrowmn AS
200. 3710 03Ha4aeT, 4YTO, KOoraa Mbl paccmatpmBaemM obpasey, AS path, kak nokasaHo B
npumepe 2, KparHMM npaBbiM B NyTH aBnsieTcs AS, KOTOPbIN NepBbIM co3aan npeduke
(100), a kparH1M neBbIM- AS, KOTOPbIN JOCTaBU NPEdUKC Ha NnokanbHOe YCTPOMUCTBO
(342).

Mpumep 2: Mpumep BGP AS Path
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[342 435 200 100]

ATPUBYT NEXT HOP

Ha camom gene HeT HUYero yamBuTernbHOro B ToM, 4To npedumkc BGP umeet atpubyr
nos HassBaHMem Next Hop. B KOHLe KOHUO0B, MapLLpyTU3aTop AOSDKEH 3HaTb, Kyaa
oTnpaBnsaTb Tpaduk Anga atoro npedgukca. Next Hop atpnbyT yaoBneTBopseT aTy
noTpebHoCTb. IHTEPECHBIM MOMEHTOM 34€ECb, O4HAKO, ABNSAETCA TOT akT, 4To Next
Hop B BGP paboTtaeT He Tak e, kak 3To npoucxoaut B bonbmnHcTee IGP. Takke
cnegyeT oTMETUTb, YTO NpaBuia MeHSAKTCH, Koraa Bbl paccmaTtpusaeTe iBGP B

cpaBHeHun ¢ eBGP.

[Mpn paccMoTpeHn NPOTOKOMNAa BHYTPEHHErO LWSt03a, Korga yCTPOMCTBO OTnpasnseT
obGHoBNEeHne ceoemy coceny, 3HadyeHnem Next Hop no ymonyanuto asnsetcsa IP-agpec
NHTepdenca, ¢ KOToporo oTnpasnaeTca obHoBneHe. ATOT NapameTp npoaomkaeT
cbpacbiBaTbCA KaXablM MapLIpyTU3aToOpoOM Mo Mepe NPOXOXAeHUst OOHOBNEHUSA Yepe3

Tonosiornto. Next Hop npuHumaeT npoctyto napagurmy «hop-by-hop».

C nomowbto BGP, koraa y Hac ectb nupuHr eBGP n otnpasnseTcs npeduke, Next Hop
AenicteutensHo 6yaeT (no ymonyaxuio) IP-agpecom cnukepa eBGP, otnpasnstowero
obHoBneHne. OgHako IP-agpec atoro cnukepa eBGP b6yaet coxpaHeH B kayectBe Next
Hop, nockornbky npedukc nepegaetca ot cnukepa iBGP k cnukepy iBGP. OyeHb YacTto
Mbl Buanm atpubyTt Next Hop, asnatowmica IP-agpecom, KOTOpbIN He ABAsSieTCH

YCTPOWCTBOM, NepeaaBLUmM HaMm OB6HoBMEHME. ITO AENCTBUTENBHO aapec, KOTOPbIN
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npeacrasnsaet cobon cocegHnin AS, KOTOpbI NPegocTaBusl HaM npedukc. Takum
obpasom, npaBunbHo gymatb 0 BGP kak o npotokone «AS-to-AS» BMecTo npoTokona

«hop-to-hop».

OT0 MOXeT BbI3BaTb onpeaeneHHble npobnembl. OCHOBHOWM BbIBOA COCTOUT B TOM, YTO
Bbl [O/MKHbI rapaHTUPOBAaTb, YTO BCE BalUK cnvkepbl BGP MoryT AOCTUYb 3HaYeHus
Next Hop ykasaHHoro B atpnbyTte, 4Tobbl NyTh cyMTancs AonycTumbiM. ViHaye roBops,
cnukepbl BGP 6yayT cuntath npedukc HegonyCTMMbIM, €CIIM OHW HE CMOTYT LOCTUYb

3HayeHus Next Hop.

K cyacTblo, aTy npobrnemy MOxHO 0601TK. Bbl MOXeTe B3ATb yCcTponcTBo iBGP 1
NPOUHCTPYKTUPOBAaTb €ro, yCTaHOBMB cebsi B kKadecTBe 3HadeHus Next Hop Bcakui pas,
Koraa BaM 3TO HYXXHO. OTO AeniaeTcsi C MOMOLLbIO MaHUNyAsuMmM MMPUHIOM KOMaHaom

neighbor, KaK NokasaHo B npumepe 3.

ATL (config)# router bgp 200

ATL (config-router)# neighbor 10.10.10.1 next-hop-self

ATPUBYT BGP WEIGHT (BECA)

Weight (Bec) - 370 o4eHb nHTepecHbi atpubyT BGP, Tak kak oH cneunduyeH ons
Cisco. Xopoluas HOBOCTb 3akroyaeTcs B TOM, YTO, Nnockorbky Cisco siBnseTcs
rMraHToOM B OTpacnu ceTen, To MHOrMe Apyrue npovnssoautenn yayT nogaepxmeats

ncrnonb3oBaHne Weight B kauectBe atpmbyTa.

Weight Takke siBnsieTca og4HMM U3 caMbliX YHUKASTbHbIX aTpubyTOB, NOCKOSbKY 3TO
3HayeHue He nepegaeTcs apyrum mapwpyTtudatopam. Weight - aTo 3HayeHue, koTopoe

npuceanBaeTCsa HalMM npedukcam Kak nokanbHO 3Hadnmoe 3HadveHne. Weight - ato
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npocToe 4Yucro B agnanasoHe ot 0 0o 65535, n yem Bblle 3HaYeHE Beca, TEM BblLLe
npegnoyTeHune atoro nytu. Korga npeduke reHepupyeTcs fokanbHO, OH byaeT nMeTb

Bec 32768. B npoTuBHOM criydae Bec npedukca no ymonyaHuo paseH 0.

Kak MoxHO ucnonb3oBatb Bec? [NoHavany 3To NnokaXeTcsl CTpaHHbIM, TaK Kak OH He
nepenaetcs apyrum cnukepam BGP. OgHako Bce npocTo. [Jonyctum, Balu
MapLupyTM3aTop nosfy4aeT OAMH U TOT e NpedUKC OT ABYX PasHbIX aBTOHOMHbIX
CUCTEM, C KOTOPbIMK OH paboTaeT. Ecnn agMUHUCTpaTOp Xo4eT NpeanoyecTb OAMH U3
nyTen no Kakon-nnbo npuymMHe, OH MOXET MaHWUMYNMPOBaTh NOKaNbHbIM 3HAYEHNEM
Beca Ha NpeanoYTUTEeNIbHOM MyTW U MITHOBEHHO BIIUSITb HA NPOLIECC MPUHSTUS peLLEHMS

0 Haunydwewm nyTn BGP.

BGP BEST PATH (BbIBOP JIYYLUEIO NMNYTW)

Kak 6bino ckazaHo paHee, Mbl 3HaeMm, 4To y IGP eCcTb MeTpuyeckoe 3Ha4yeHue, KoTopoe
ABNSAETCA KNOYEBbIM ANS OnpefeneHnus Haunyylero nyTn K MecTy Ha3HaveHus. B
cnyvae ¢ OSPF aTa meTpuyka ocHOBaHa Ha CTOMMOCTU, KOTopas OCHOBaHa Ha
nponyckHom cnocobHocTn. Y BGP cyliecTByeT MHOXECTBO aTpubyToB NyTU, KOTOPbIE
MOXeT MMeTb npedukc. Bce oHn nogaatoTca anroputmMy Boeibopa Haunyywero nyTm
BGP. Ha pucyHke 2 nokasaHbl waru (Ha4MHasa ceepxy), KOTopble UCMOMb3YTCH B

Bbl6ope Hauny4wmx nyten Cisco BGP.
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Cisco BGP Best Path Selection
Highest Weight

Highest LOCAL_PREF

Prefer locally originated

Shortest AS_PATH

Lowest origin type

Lowest MED

Prefer eBGP over iBGP

Lowest IGP metric to the BGP NEXT_HOP
Oldest path

Lowest Router ID source

Minimum cluster list length

Lowest neighbor address

N3yyasa aTn kpuTepum Bbibopa NyTH, Bbl MOXETE Cpasy Xe 3a4aTbCs BONPOCOM, NOYeEMY
OH [JOMMKEH ObITb TaKMM CNOXHbIM. [TOMHUTE, KOoraa Mbl UMeeM Aerno C YeM-TO Bpoae
WHTEpHeTa, Mbl XOTUM, YTOObI ObINO Kak MOXHO GonbLUe PerynMpoBOK AN NONMUTUKN

BGP. Mbl XOTUM UMeTb BO3MOXXHOCTb KOHTPONMPOBATh, HACKOSIbKO 3TO BO3MOXHO, Kak
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npeuKCbl NCMOMb3YTCA COBMECTHO U NPEANOYTUTESNIbHO B TaKOW 6ONbLLON M CRIOXHOW

ceTn.
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dopmMmumpoBaHue coceactBa B BGP

BGP-MMUPUHT

YuuntbiBagd, 4to BGP sBnseTcsa npoTokoniom mappytusaumm AS-to-AS, snonHe
NOrnyHo, 4to BHewHu BGP (T.e. eBGP) aBnsaeTca knoyeBbIM KOMNOHEHTOM B €ro
onepaumsax. Camoe nepBoe, YTO HaM HYXXHO y4uTbiBaTb Npu pabote ¢ eBGP, - ato TO,
4YTO CTaHZapTbl NOCTPOEHbI Taknm obpasoM, 4To TpebyeTca NpsiMoe NoakntYeHne. 3To
TpeboBaHNE KOHEYHO MOXHO 0BONTU, HO 3TOT MOMEHT HEOBXOANMO PacCMOTPETb.
MockonbKy NpeanonaraeTcs npsimoe coeauHeHne, npotokon BGP BbinonHseT gee

BELLM:

e OH Byaet npoBepATb 3Ha4YeHue BpemMeHu xun3Hun (TTL), n yto 3HaveHne
time-to-live yctaHoBneHo B 1. OTO 03Ha4YaeT NpAMY0 CBA3b MeXay
oaHopaHrosbiMu y3namu EBGP.

e OcyllecTBnsieTCA NPOBEPKA, YTO ABa YCTPOMNCTBA HAXOAATCS B OAHOM NOACETH.

Ewe oamH BaXkHbI MOMEHT paccMoTpeHnsa nupuHros eBGP - ato TCP-nopTbl, KOTOpbIe
OyayT ucnonb3oBaTbCs. ATO OCOBEHHO BaXXHO AN KoHdUrypaumi 6paHamayapos,
KOTOpble 3alUnLLaloT aBTOHOMHbIE cucTembl. [epsbin cnvkep BGP, koTopbin
NHULMMPYET U3MEHEHUS COCTOSIHUSA, NpuxosLne no Mmepe hopMmpoBaHUs coceacTBa,
OyaeTt nony4atb Tpaduk n3 cnydanHoro TCP-nopTa, a KOHeYHbIM NopTom byaeT
TCP-nopT 179. OtBevatowmn cnukep BGP 6yget nony4yats Tpadumk ¢ TCP-nopta 179,
a nopT HasHayeHuna bygeT cnyvanHbiM nopToM. BpaHamayapbl AOMKHbI OGbITb
nepeHacTpPOeHbl C y4E€TOM U3MEHEHUN B KOMMYHMKaUuK. Ha oCHoBe 3TUX N3MEHEHUI
cnvkep BGP nHnyuupyeT ceaHc, 1 3T0, BHOCUT U3MEHeHUs Anga ByayLuiero ceaHca.
HekoTopble agMUHUCTPATOPbI AaXe CO34atoT MexaHn3Mbl 4ns obecneyeHns Toro,

4TOObI CCPOPMMPOBAHHBLIE MUPUHIY ObINN NOMNYy4YeHbl U3 N3BECTHOIO HaMpaBeHus.
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A kak Hac4yeT IPv6? Hy, kak 6bino ckasaHo paHee B npeapbiayLuen ctatbe, BGP oueHb
rmbok n paboTtaet c IPv6, NOCKONbKY NPOTOKON Obln M3Ha4anbHO CNPOEKTUPOBAH C
yyetom IPv6. Bbl MoxeTe cpopmuposaTts nupuHrn eBGP (1 iBGP) ¢ ncnons3osaHnem
IPv6- agpecaunn, gaxe ecnm Bbl UCNOMb3YyHOTCA Npedukesl IPv4 onga nHgopmaummn o
AOCTMXXMMOCTU CETEBOrO YpPOBHS. YTOObI chopmmpoBaTth B Hawen cetn nupuHr eBGP,

Heo6XxoaMMO BbIMOMHUTL cnegywuimne OencTBuUS:

e 3anyctute npouecc mappyTtudaumm ansa BGP u ykaxuTte nokanbHbii AS
(router bgp local as number).
e [lpepoctaBuTtb yaaneHHomy cnvkepy eBGP IP- agpec n yaaneHHomy AS Homep

(neighbor ip- of neighbor remote-as remote as number).

Mpumep 1 gemMoHCTpUpyeT KoHUrypaumo n nposepky EBGP nupuHra mexay
MapwpyTtnsatopamm TPA1 n ATL.

Mpumep 1: Hactponka nupuHra eBGP

ATL#conf t
Enter configuration commands, one per line. End with CNTL/Z.

ATL (config) #router bgp 220
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ATL (config-router) #neighbor 30.30.30.1 remote-as 110

ATL (config-router) #end

ATL#

TPAl#conf t

Enter configuration commands, one per line. End with CNTL/Z.

TPAl (config) router bgp 110

TPAl (config-router) #neighbor 30.30.30.2 remote-as 220

TPAl (config-router) #end

TPAL#

TPAl#show ip bgp summary

BGP router identifier 30.30.30.1, local AS number 110

BGP table version is 4, main routing table version 4

1 network entries using 120 bytes of memory

1 path entries using 52 bytes of memory

1/1 BGP path/bestpath attribute entries using 124 bytes of memory

1 BGP AS-PATH entries using 24 bytes of memory

0 BGP route-map cache entries using 0 bytes of memory

0 BGP filter-list cache entries using 0 bytes of memory

BGP using 320 total bytes of memory

BGP activity 2/1 prefixes, 2/1 paths, scan interval 60 secs

Neighbor V AS MsgRcvd MsgSent TblVer InQ OutQ Up/Down State/PfxRcd

30.30.30.2 4 220 413 414 4 0 0
06:12:46 1
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TPALl#

lMpumeyaHue: ymobbl obriea4ums noHUMaHue BGP, 8bl MOXeme 8KITIHYUMb OyHKUUIO
debug ip bgp, NPU HAacCMpPoUKe nupuHaa. 3mo rno3eosium ygudems repexooHble
cocmosiHusi 8 cocedcmee. Kpome moeo, Ymobbi nonydumses 6ornbwe uHghopmayuu o

cocedcmeax, 8bl MOXeme UCrob308amb KOMaHOy show ip bgp neighbors.

CosapaHne eBGP nupuHra, Ha ocHoBe IPV6, BbINOMHAETCA Takke O4eHb NPOCTO, KakK U
Ha ocHoBe |IPv4. EQUHCTBEHHOE N3MEHEHWE 3aKninyaeTcsl B TOM, YTO Mbl 3aMEHSAEM
agpecauunto B IPv4 Ha IPv6 n aktnBmpyem coceacteo. CemenctBa agpecos B
MapLpyTusaTtopax Cisco gna BGP no3BonsatoT 3anyckaTb MHOXECTBO pPasfiMyHbIX CXEM
MHOpMMpPoBaHNA 0 JocTmkMMocTu ceTeBoro yposHs (NLRI) B pamkax ogHoro v Toro

e obuwero npouecca BGP. NMpumep 2 geMOHCTpupyeT noaxoq K nupuHry IPve6.

Mpumep 2: koHdurypaums nupuHra EBGP ¢ ncnonb3osaHnem IPv6

ATL#conf t

Enter configuration commands, one per line. End with CNTL/Z.
ATL (config) #router bgp 220

ATL (config-router) #neighbor 2201:1212:1212::2 remote-as 110
ATL (config-router-af) #neighbor 2201:1212:1212::2 activate

ATL (config-router-af) #end

ATL#
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IBGP-MMUPUHI

Ecnu Bbl BHUMATENBHO NOCMOTPUTE Ha TOMOMNOMMIO, Bbl MOXETE 3aMeTUTb, YTO YTO-TO
BbIrNAguT HeobblvyHO. BngHo, 4to ectb iBGP-nupuHr. MNMoyemy cyecTByeT NUPUHT
iBGP, cosgaHHbi mexay TPA1 n TPA2? 370 BbIrNAaguT COBEPLLUEHHO HEYMeCTHO. B
AAHHOM criyvae, Kak roBOpUTCS, BHELLHOCTb MOXeT ObiTb 06MaH4YMBa. [naBHOe, YTO Bbl
AOJTXHbI YCBOUTL OTHOCUTENbHO BGP, aBnseTtca ToT (hakT, 4To CyLeCcTByeT HeYTo,
HasblBaemMoe npasunom pasgenexus ropusonTta (Split Horizon Rule) iBGP. 310
NpaBuIIo rNacuT, YTo HM oanH crivkep iIBGP He MoXeT NpuHATL OGHOBEHME 1 3aTEM
OTNPaBuTb 3TO Xe 0bHoBreHue gpyromy y3ny iBGP. Tak e B TpeboBaHM roBopuUTLHCS,
0 NofIHOM 06beaMHeHun Hawwmx cnukepos IBGP gns obecneyeHns nonHom

OCBEOMIIEHHOCTN O NpeduKcax.

Ewe ogHMMm Ba)KHbIM acnekToM, cBsidaHHbIM ¢ iBGP, aBnseTcsa n3bbiTo4HOCTb. Mbl
XOTUM YCTaHOBWUTb HECKOJSTbKO OU3NYECKMX CBA3EN MEXY YCTPOUCTBAMU, HO YTO
npounsonaeT, ecnu cBA3b, ncnonbdyemas ana BGP, npepsetca? Kak mbl

aBTOMaTU4eCKN NEPEKITIYNMCA K MUPUHTY, NCMOJ1b3Yy4A albTEPHATUBHOE noakntyeHmne?

MpocTon cnocob pelwmnTb 3Ty Npobnemy 3akrnoyaeTcsa B peanuaaumm
loopback-agpecoB 1 UCrnonNbL30BaHUN 3TUX aapeCcoB A4St OAHOPAHIOBOro COeANHEHUS.
OTO TO, YTO Mbl YacTo Aenaem ¢ Hawumu nupuHramm BGP, n ato moxeTt notpeboBaTb,
AOMONHUTENbHOW HACTPOWMKN NPU NCMONb30BaHMM NOLKMNIOYEHUS K TpoBanaepy.
Hanpumep, B Cisco Mbl JOMKHbI crieumanbHO yka3aTb, YTO MICTOYHUKOM MUPUHra

asndaeTca loopback IP- agpec.

I'Ipl/lmeanvle: eue oaHMM Ba*XHbIM aCneKToM MNpu NUPpUHre Mexay netrieBbiMU

agpecamu B iBGP sBnseTtca T0, 4to loopback-agpeca daktnyecku OCTYMnHbI Mexay
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cnukepamun BGP. meHHO 30ech o4eHb yaobHO Mcnonb3oBaTh NPOTOKOM BHYTPEHHErO
wnto3a (IGP), Takon kak OSPF unu EIGRP.

Mpumep 3 nokasbiBaeT KOHuUrypauuto nupuHra iBGP mexgy yctponctesamu TPA n
TPA1. Obpatnte BHAMaHME, YTO Mbl UCNOMb3YyEM NETNEBOM NOAX04 B TOM Cry4ae,

€CI Mbl XOTUM 006aBUTb N3BbITOYHbLIE CBA3K mexay yCTpOIZCTBaMI/I B 6y,quJ,eM.

Mpumep 3: Hactponka nupunra iBGP

TPA#conf t

Enter configuration commands, one per line. End with CNTL/Z.
TPA (config) router bgp 110

TPA (config-router) #neighbor 8.8.8.8 remote-as 110

TPA (config-router) #neighbor 8.8.8.8 update-source loopbackO

TPA (config-router) #end

TPA#

TPAl#conf t

Enter configuration commands, one per line. End with CNTL/Z.
TPAl (config) #frouter bgp 110

TPAl (config-router) #neighbor 5.5.5.5 remote-as 110

TPAl (config-router) #neighbor 5.5.5.5 update-source loopbackO

TPAl (config-router) fend

TPAL#
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EBGP MULTIHOP

B pasgene eBGP-nupuHr aTon ctaTtbn, o6Cyxganock, YTo Bawm coceam byayT cBsi3aHbl
Hanpsamyto. B pasgene iBGP mbl 06cyxganv npenmyLlectso nupuHra mexay loopback
ANsa n3bbITOYHOCTU. Tenepb NPULLIO BpeMS OTBETUTL Ha BONpoc: YTo aenatb, ecnm
BaLwm cnukepbl eBGP He nogkntoveHbl Hanpsmyo? Ha camom gene, ecnv Mbl XOTUM
nupuHrosaTb mexay loopback ¢ eBGP, 4tobbl BOCNoNb30BaThCA NOTEHUMANBHOM
n36bITOYHOCTBLI0. Kak caenatb 9To, NOCKONbKY MHTepdenchl loopback He cBa3aHbl

HanpsMyo Opyr ¢ Apyrom?

BGP pewaet aty npobriemy ¢ nomoLubto onumm eBGP multihop. C nomouysto
HacTponkn eBGP multihop Bbl yka3biBaeTe MakcMmanbHOE KONIMYECTBO AOMYCTUMbIX
NpbKKOB. JTO NponyckaeT nposepky BGP ans TTL Ha 3HaveHne paBHoe 1,
paccMOTpeHHOe paHee B 3Ton cTaTbe. Ho Kak HacyeT TpeboBaHusi NpsSMoro
nogkntoyeHmsa? BGP oTkno4aeT 3Ty NpoBEPKY B POHOBOM peXnME aBTOMaTUYECKH,
npu ncnonb3oBaHun pyHkumMm eBGP multihop. Mpumep 4 geMOHCTpUpyeT HaCTPOMKY
eBGP multihop mexagy TPA1 n ATL. 3aecbk HyxeH multihop, noTomy 4TO MbI

HacTpauBaem NUpuUHr mexay loopback yctponcrs.

Mpumep 4: eBGP Multihop

ATL#conf t

Enter configuration commands, one per line. End with CNTL/Z.
ATL (config) #router bgp 220

ATL (config-router) #neighbor 8.8.8.8 remote-as 110

ATL (config-router) #neighbor 8.8.8.8 update-source loopbackO
ATL (config-router) #neighbor 8.8.8.8 ebgp-multihop 2

ATL (config-router) fend
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ATL#

TPAl#conf t

Enter configuration commands, one per line. End with CNTL/Z.

TPAl (config) router bgp 110

TPAl (config-router) #neighbor 7.7.7.7 remote-as 220

TPAl (config-router) #neighbor 7.7.7.7 update-source loopbackO

TPAl (config-router) #neighbor 7.7.7.7 ebgp-multihop 2

TPAl (config-router) #end

TPALl#

BGP AYTEHTU®UKALIUA

BonbWNHCTBO opraHu3aunn cerogHsa 4o6aBNAT ayTEHTUMUKALNIO B CBOM HACTPOMKU
BGP, utobbl 3alWmMTnTb NX OT pasnn4HoOro poga artak. 1o obwemy npusHaHuio,
ayTEHTUUKALMNIO HEMHOIO CrnoXHee HacTpouTb Ha BGP, yem ¢ Ha gpyrmx npoTtokonax
MapLupyTusaumm, NOCKONbKY KOHUrypaumsa — NUMPUHIroB- 3TO Py4YHOM npoLiecc,
KOTOPbIN JOMMKEH BbINOMHEH HA 06omx ycTporcTBax. [axe ¢ y4eTOM BbiLLECKA3aHHOrO,

ayTeHTuukauymnsa yctponcts (eBGP unn gaxe iBGP) - otnnyHas nges.

B Cisco HacTpovika ayTeHTMduKaumm ocyecTsnseTcs npocto. Heobxoammo 3agatb
naposb (T.e. 06LWMI CEKPET) Ha Kaxkgoe YCTPOMCTBO, HACTPOEHHOE ANl MUPUHTa.
Ob64ga3aTenbHO yCBOWTE, YTO 3TOT Naponb byaet oTobpaxaTbCa B OTKPbITOM Buae (no
YMOS4YaHuo) BHYTpU BaLlen cetu. MOXXHO MCnonb3oBaTh KOMaHAY service

password-encryption AN BbIMNOSIHEHUS MO KPpAaNHEN Mepe NPOCTOro WngpoBaHus
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Tex He3alndpoBaHHbIX TEKCTOBbIX Maposiel, KOTopble NOSIBASOTCSA B KOHpUrypaumm

mapLupyTu3aTopa.

AyTteHTndurkaumsa c wndposaHem Message Digest 5 (MD5) — 570 pesynetar
NPOCTOro 3agaHusa napons Ha yctponcTteax. [Mpumep 5 otobpaxkaeT ayTeHTUdUKaLmio,

nobasneHHyo B KoOHurypaumm gna TPA1 n ATL.

Mpumep 5. HacTtponka ayteHTudpmkaummn ona BGP-nupuHra

ATL#conf t

Enter configuration commands, one per line. End with CNTL/Z.
ATL (config) #router bgp 220

ATL (config-router) #neighbor 8.8.8.8 remote-as 110

ATL (config-router) #neighbor 8.8.8.8 update-source loopbackO
ATL (config-router) #neighbor 8.8.8.8 ebgp-multihop 2

ATL (config-router) #neighbor 8.8.8.8 password MySuperSecretl2l
ATL (config-router) #end

ATL#

TPAl#conf t

Enter configuration commands, one per line. End with CNTL/Z.
TPAl (config) router bgp 110

TPAl (config-router) #neighbor 7.7.7.7 remote-as 220

TPAl (config-router) #neighbor 7.7.7.7 update-source loopbackO
TPAL (config-router) #neighbor 7.7.7.7 ebgp-multihop 2

ATL (config-router) #neighbor 7.7.7.7 password MySuperSecretl2l
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TPAl (config-router) #end
TPAL#
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OnoBeweHuss NLRI n nonntukmn
MapuwpyTusauum BGP

OMNOBELLEHUA NLRI

Mpexae yem Mbl Ha4yHeM HacTpauBaTb onoBelleHna NLRI, ncnonesysa pasnuyHele
KOomMaHAabl, AaBanTe cHadana obcyamm ctapyto dyHkunio BGP, koTopyto Cisco
OTKITHOYAET Mo YMOM4YaHuo. 3Ta PyHKLMS Ha3biBaeTCca CUHXpoHu3auueun BGP. [1na
nposepkn Toro, 4to Cisco oTKMoYmMna 3Ty (PyHKUMIO Ha BalleM YCTPOUCTBE, BbINOSTHUTE
KOMaHAy show running-configuration Ha ogHOM u3 yctponcts BGP, n B
BbIBOANMOW MH(popMaLumn, nog NyHKTOM «npoueccobl» BGP, Bbl yBuante coobLueHne no
synchronization. ECnn aTa pyHKUUA BKNOYEHa, PYHKUNSA CUHXPOHU3aLUMK He
nossonsieT cnukepy BGP BBoauTb Npedmkcekl B BGP, ecnun HeT koppennpoBaHHOM
3anucu anga npedgwukca B 6azosom IGP (nnu ctatudecknx mapwpyrax). 9To nomoraet
npegoTepaTuTb cuTyaumm tnna "dyepHas goipa” (black hole), koraa ycrponcrtea Ha
MapLpyTe He paboTtatT ¢ BGP 1 He moryT nepeagpecoBatb npedukc BGP, notomy
YTO Y HUX HET MapLupyTa K aTomy npedukcy us nx IGP. 3ta yHKUMS OTKoYeHa Mo
YMOJSTHaHMIO N3-3a CO34aHUs MHOXECTBA PasfnyHbIX MEXaHU3MOB MacLuTabupyemMmocTu,
cywecTtByowmnx B BGP, koTopble No3BoNsT HAacTpouTb Tonosoruo iBGP 6e3
TpeboBaHNA NONHOW CETKM 0aHOpPaHroBbix y3rnoB iBGP. Ewe ogHa npnymHa, no
KOTOPOW OH OTKITHOYEH, 3aKro4aeTcs B TOM, YTO OH MOOLLPSAET nepepacnpeaeneHve

npecukcos BGP B 6a3oBbinn IGP, 1 310 He 6e3onacHo.

CywecTtByeT npuymHa, no kotopon Cisco yxoauT OT MCNOSMb30BaHUSA KOMaHAbl network
ans Hactponkn IGPs B CLI. He o4eHb xopollas nges B nporpammMmpoBaHnmn, YTtobbl
OoflHa KOMaHAa BbINOSHSAMNA OYeHb pasHble BELLUW, N Korga oHa UCMNoNb3yeTCHa B pasHbIX
obnacTsax. ATo OTHOCUTCA U K KOMaHAEe network. [Npn ncnone3osanum B IGP komaHaa

BKIMtO4aeT NPOTOKOJT Ha MHTepCt)eIZCG (a TakKxe BIiMdaeTe Ha TO, Kakune I'Ipe(*)l/IKCbI
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o6baBnsoTCH), Ho B BGP y komaHabl network Apyroe HasHadyeHne. OHa He BKMoYaeT
BGP Ha onpeaeneHHbIx HTepdencax, BMECTO 3TOro oHa 06baABNSEeT npeduke,
KOTOPbIN CyLLECTBYET (Kaknm-To 06pa3oM) Ha fiokanbHOM YCTPOWCTBE, U BBOAWUT €ro B
BGP.

XoT1a npeduke, KoTopbin Bbl Mornn 6bl 06baBUTE B BGP, Yyaule Bcero BctpevaeTtcs B
Bawem IGPs B Tabnuue mapwpyTtmsaumm. Bel MOXeTe ncnonb3oBaTb Apyrne MeTtogbl
Ana cos3gaHusa npedukca ang onoseleHns. Hanpumep, Bbl MOXeTe co3gaTth
MHTepdenc obpaTHOM CBA3U, KOTOPbIN 0bragaeT NpedUKCoOM CeTu, KOTOPbIV Bbl XOTUTE
06bABUTL. Vinn Bl MOXeTe co3aaTh CTaTUYECKUI MapLUPYT UK Jaxe CTaTUY4eCKUn

MapLUpyT, yKasbiBaoLWMM Ha Null0.

OpgHa maneHbKasi XUTPOCTb, CBsAI3aHHasi C KoMaHO4ou network B BGP, 3akntoyaeTtcsa B
TOM, YTO, ECNM BaLLia Macka NOACETM AN Bawlero npedukca He HaxoamTCsa Ha
KnaccosoWn rpaHuue IP- agpeca (Hanpumep, 10.0.0.0/8), TO BaM HYXHO He 3abbITb
NCronb30BaTh KIOYEBOE CNOBO mask U yKa3aTb NPaBUiibHYKO MacKy npwu
ncnonb3oBaHMM kKomaHabl. [pumep 1 nokasbiBaeT co3gaHne ABYX NeTNEBbIX
MHTepgencoB n obbvasneHne nx npedgukcos B BGP. Obpatnte BHMMaHue, 4To 3TOT
npUMep Takke NnokasbiBaeT NMPOBEPKY 3TUX NPEPUKCHBLIX OOBbABNEHNN HA

MapuwpyTtnsatope ATL.
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Mpumep 1: Ucnonb3oBaHne komaHabl Network B BGP

TPAl#conf t

Enter configuration commands, one per line. End with CNTL/Z.
TPAl (config) #interface loopback 192

TPAl (config-if) #ip address 192.168.1.1 255.255.255.0

TPAl (config-if) #exit

TPAl (config) #interface loopback 172

TPAl (config-if) #ip address 172.16.10.1 255.255.255.0

TPAl (config-if) #exit

TPAl (config) router bgp 100

TPAl (config-router) #network 192.168.1.0

TPAl (config-router) #network 172.16.10.0 mask 255.255.255.0
TPAl (config-router) fend

TPAL#

ATL#
ATL#show ip bgp
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TPAl#conf t
Enter configuration commands, one per line. End with CNTL/Z.
TPALl (config) #interface loopback 192
TPAl (config-if) #ip address 192.168.1.1 255.255.255.0
TPALl (config-if) #exit
TPAl (config) #interface loopback 172
TPAl (config-if) #ip address 172.16.10.1 255.255.255.0
TPAl (config-if) #exit
TPAl (config) trouter bgp 100
TPAl (config-router) #network 192.168.1.0
TPAl (config-router) #network 172.16.10.0 mask 255.255.255.0
TPAl (config-router) #end
TPAL#
ATL#
ATL#show ip bgp
BGP table version is 5, local router ID is 100.100.100.2
Status codes: s suppressed, d damped, h history, * wvalid, > best, i -
internal,
r RIB-failure, S Stale

Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*> 172.16.10.0/24 10.10.10.1 0 0 100 i
*> 192.,168.1.0 10.10.10.1 0 0 100 i
ATL#

XoTd KOMaH4a network NpoOCTa U yaobHa, oHa He 6bina 6bl addeKTUBHON, ecnn Bbl y
Bac Oblfo MHOro npedurKCcoB ANisi onoseleHus. [pyron BapmMaHT- nepepacnpenenntb
npedumkcobl B BGP 13 IGP unu ctatudeckux mapwpyTtos. [pumep 2 gemoHcTpupyet

nepepacnpegeneHne npedunkcos, KoTopble 6binn nony4yeHsl Yepes EIGRP, B BGP.
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O6paTtuTe BHMMaHWe Npu NPOBEPKE, YTO UCXOAHbIV KOA AN 3TUX NpeduKcoB

OTO6pa>KaeTCFI KaK (?) yKa3blBaeT Ha HEN3BECTHOCTb.

Mpumep 2: nepepacnpenenenue npedgukcos 8 BGP

TPAl#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
TPAl (config) router bgp 100

TPAl (config-router) #redistribute eigrp 100

TPAl (config-router) #end

TPAL#

ATL#show ip bgp

TPAl#configure terminal
Enter configuration commands, one per line. End with CNTL/Z.
TPAl (config) frouter bgp 100
TPAl (config-router) #redistribute eigrp 100
TPAl (config-router) #end
TPALl#
ATL#show ip bgp
BGP table version is 9, local router ID is 100.100.100.2
Status codes: s suppressed, d damped, h history, * valid, > best, i -
internal,
r RIB-failure, S Stale

Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*> 172.16.10.0/24 10.10.10.1 0 0 100 2
*» 192,168.1.0 10.10.10.1 0 0 100 »
ATL#
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Korga Bbl HaunHaeTe 06baBnATh (onosewaTs) NLRI B BGP, Bbl MOXeTe CTOMNKHYTbCS C
npedukcamm B Bawlen Tabnmue BGP (nokasaHHOM C show ip bgp), KOTOPbIE UMEKOT
KOA COCTOSIHUA (r) BMECTO OXMAAeMOro AonycTMMOro koga coctoanms (*) . Koa
COCTOSIHMA (r) yKasbiBaeT Ha cbon RIB, o3Havaowmin, 4yto BGP nonbiTancs noMectutb

npedukc B Tabnuuy BGP, HO He cMor 13- 3a Kakon-To nNpobnemel.

Haunbonee pacnpocTtpaHeHHOM npuynHon oTkasa RIB asnseTcs agMuHucTpaTnBHoe
paccTtosiHne (AD). Hanpumep, IBGP y3Han npedukchbl HecyLme y>xacHble 06bsaBneHns
AD n3 200. 310 03HavaeT, 4TO ecnu BaLl MapLipyTmMsaTop nosny4ymn npedukc yepes IGP
(maxe Takomn nnoxou, kak RIP ¢ AD 120), To oH 6yaeTt npeanoytutensHee npedgukca
IBGP. B peaynbtate npotokon BGP nony4ymBLlumni 310 06baBneHme AD, He oTMeTuT
npecdwukc kak gencreytowmnn. Obpatute BHUMaHUE, YTO 3TO, KaK NpaBuno, He
npovcxoaut ¢ npedukcamv EBGP-learned, nockonbky OHM MMEKOT O4YeHb

npegnoytutensHoe obbasneHune 20 (N0 ymMon4aHuio).

OueHb YacTo, ecnu xenatenbHO nmeTb nNpedukc B IGP n BGP, agmuHuctpaTtopsl
OyayT MaHuMnynupoBaTb 3HaYyeHusamMu AD Ha cBoMX MapLupyTusaTopax, 4Tobbl
ynyywutb AD IBGP. Hanpumep, B criyqae RIP n BGP agmuHuctpaTop mor bl
ycTaHoBUTb AD mn3y4deHHbix MmapLipytoB IBGP Ha 119, yTobbl caenatb nx

NpPeanoYTUTENbHLIMU MO CPaBHEHWUIO C Ucnonb3yembiM IGP.

B nononHeHwue Kk BbigBneHuto c6oeB RIB B pesdynbTatax KOMaHAbl show ip bgp, Bbl
MOXeTe MUCnonb3oBaTb bonee NpsAMy KOMaHay show ip bgp rib-failure, YTOObI
yBuaeTb Ntobble NpeduKebl B 3TOM COCTOAHUN. OTO OCOBEHHO NOSIE3HO B Crnyyae

MaccuBHbIX Tabnuy BGP.
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HACTPOWKA NMOJNIUTUKU MAPLUPYTU3ALIUN BGP

[OBONbHO YacTo BCTPEYaTCs TONOSOrMn, B KOTOPbIX Bbl SIBHO HE XOTUTE 00BABNATL
npedukcel B ceoern Tabnuue BGP, nnu Bbl He XOTUTE NONyYaTb onpeaeneHHble
npedumkckl oT y3na BGP. K cyacTbio, B Ballem pacnopsXeHnum eCTb MHOro
WHCTPYMEHTOB AN1a 3Toro. Hanpumep, BOT TONbKO HEKOTOPbLIE METOAbI, KOTOPLIE Bbl

Mornm Gbl Ucnonb3oBaTh AN PUNbTPaLMK NpedrKcoB:

e Distribute lists
e Extended ACLs
o Prefix lists

e AS Path filters

e Route maps

Mpumep 3 AEMOHCTPUPYET OAMH U3 MeTodoB hunbTpaumn. BeibpaH noaxon route

map, MOTOMY YTO BCe (M 3TO NPaBUIbHO) NIOBAT KapTbl MapLUPYTOB.

Mpumep 3: Ncnonb3oBaHue route map B kayecTBe npedukcHoro gunotpa B BGP

ATL# configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
ATL (config) #ip access-list standard MYPREFIX

ATL (config-std-nacl) #permit 192.168.1.0 0.0.0.255

ATL (config-std-nacl) #exit

ATL (config) #route-map MYMAP deny 10

ATL (config-route-map) #match ip address MYPREFIX

ATL (config-route-map) fexit
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ATL (config) #route-map MYMAP permit 20

ATL (config-route-map) #fexit

ATL (config) #router bgp 200

ATL (config-router) #neighbor 10.10.10.1 route-map MYMAP in

ATL (config-router) #end

ATL#

ATL# clear ip bgp * soft

ATL# show ip bagp
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ATL#configure terminal
Enter configuration commands, one per line. End with CNTL/Z.
ATL(config) #ip access-list standard MYPREFIX
ATL(config-std-nacl) #permit 192.168.1.0 0.0.0.255
ATL(config-std-nacl) #exit
ATL(config) #route-map MYMAP deny 10
ATL (config-route-map) #match ip address MYPREFIX
ATL (config-route-map) #exit
ATL (config) #route-map MYMAP permit 20
ATL (config-route-map) #exit
ATL(config) #router bgp 200
ATL(config-router) #neighbor 10.10.10.1 route-map MYMAP in
ATL(config-router) #end
ATL#
ATL#clear ip bgp * soft
ATL#show ip bgp
BGP table version is 10, local router ID is 100.100.100.2
Status codes: s suppressed, d damped, h history, * wvalid, > best, 1 -
internal,

r RIB-failure, S Stale

Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*> 172.16.10.0/24 10.10.10.1 0 0 100 ?
ATL#

O6patunte BHUMaHWe, Nepen NPOBEpPKON S 3anyckato KOMaHay clear ip bgp * soft.
OTO rapaHTMpyeT, YTO YCTPOUCTBO cpasy e 06HoBUT nHdopmauuio BGP ansa meHs,
Tak YTO MHE He NpUOEeTCA XaaTb UCTEYEHUS TauMepa, Koraa geno JonaeTt oo

KOHBepreHumnmn BGP Ha HoBbIX MaHUNynAaAunax c NOSTUTUKOM, KOTOpPbIE Mbl cOenarnu.
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MomHuTe, yTo BGP 1cnonb3yeT MHOXECTBO pasfMyHbIX aTpubyToB NyTM BMECTO
NPOCTON METPUKKN, YTOObLI NPeaoCTaBUTb BaM BO3MOXHOCTb JIErkO HaCTPOUTb CMnocob,
Nno KOTOPOMY NPOUCXOAUT MapLupyTM3aumnsa. Hmxke npmBeaeHbl HEKOTOPbIE U3
aTpmMbyTOB NYyTW, KOTOPLIMW Bbl MO BGbl MaHMMYNMPOBaThL, YTOObLI HACTPOUTL

NOJINTUKY:

e Weight

e MED

e Local Preference
e AS Path

MoxkHo cnpocuTb cebs, kak AS Path moryT 6bITb MCNONb30BaHbI B LIENSAX
MapLwpyTusaumm. NMockonbky MmaHnnynsauma AS Path yacTo BbINONHAETCS C NOMOLLbHO
AS Path Prepending. Bbl otpasnsete npedukc, 4obaBnss cBon COBCTBEHHbIN HOMEP
AS Kk nyTun, 4ToObI caenatb 6onee ANUHHLIM (MeHee nNpegnoyTuTenbHbiM) AS Path. Kak
1 6OMBbLUMHCTBO HALIMX MaHUNyNsaUMi ¢ atpnbyTom nNyTu, 3TO NErko caenatb C

MOMOLLbIO KapThbl MapLipyTa.

[aBanTte paccmoTpum npumep ucnons3osaHuna Local Preference ans
MaHunynmMpoBaHus nonutukon. Mel 4acto ncnonb3yem Local Preference, 4ToObi
NOBNUATbL Ha TO, Kak Mbl ByaemM HanpaBnATb ncxoaawmnn Tpaduk Kk npedukcy BGP. Mol
Aernaem 310, yctaHaBnueas 3HadeHna Local Preference, Bxogswmne no HECKONbKUM
nytam. lNpexae 4em Mbl Ha4HeM, nomuTe, 4To Local Preference - 310 3HauveHwne,
KOTOpOE paccMmaTpMBaeTCcsl AOBOSIbHO BbICOKO B MPOLIECCE NPUHATUSA PELLUEHNs O
Haunydwem nytn BGP, 6onee BbicOkoe 3Ha4YeHMe NpeanovTUTENbHO, U 3HAYEHUS
nepegatotcs Tonbko B 06HoBneHusx IBGP. MmeHHo Tak nmsa LOCAL Bowwuno B

Ha3BaHue Local Preference.
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Ana Havyana s 06baBun 10T Xe npedukc B AS 200 (ATL n ATL2) oT mapLupyTmM3aTopoB
TPA1 n TPA2 AS 100. Nnsagsa Ha npumep 4, Bbl MOXXeTe BUOETb, YTO 3TOT NpedmKe
(192.168.1.0) moxeT 6bITb 4OCTUrHYT C NOMoLLbIO criegytoero npbikka 10.10.10.1 u
YTO 9TO NPEANOYTUTENbHBIN NyTb. ANbTEPHATMBHLIN NYTb, KOTOPLIN OyaeT
MCNONb30BaTbLCS B Crlyvae HeyAauum aToro nyTu, 6yaeT npoxoanTb Yepes criedyoLwmn

nepexog 10.21.21.1.

Mpumep 4: MNMoaroTtoBka K ncnonb3oBaHuto Local Preference

ATL# show ip bagp

ATL#show ip bgp
BGP table wversion is 12, local router ID is 100.100.100.2

Status codes: s suppressed, d damped, h history, * wvalid, > best, 1 -

internal,
r RIB-failure, S Stale

Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
* 192:168:1.0 1021 :27 .1 0 0 100 i
*> 10.10.10.1 0 0 100 1
ATL#

Tenepb NpULLINO BpeEMS NOIKCNEPUMEHTMPOBATL U U3MEHUTb JAHHOE NOBEAEHNE C
MOMOLLIbIO NpuMepa MaHunynauun atpnbytom nytu. Mo nogxon 6yaeTt coctoATh B
TOM, 4YTOBObI ONpeaennTb NpedurKc, KOTOPbIM Mbl XOTUM MaHunynupoBaTb (192.168.1.0),

M NOAHATb 3Ha4YeHune NoKaribHOro NpeanovYTeHnd, 4TOObI OHO ObINo BonbLle, Yem
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3HayeHue no ymondanuo 100 gna nytu k TPA2 Ha cneayrowem npbikke 10.21.21.1. A

Aernato 310, MaHUNynupysi NnpeduKcom, Korga oH Bxogut yepes nytb 10.21.21.1 .

Mpumep 5 nokasbiBaeT 3Ty KOHUrypauuio.

ATL# configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
ATL (config) #ip access-list standard OURPREFIX

ATL (config-std-nacl) #permit 192.168.1.0 0.0.0.255

ATL (config-std-nacl) #exit

ATL (config) #route-map SETLOCALPREF permit 10

ATL (config-route-map) #fmatch ip address OURPREFIX
ATL (config-route-map) #set local-preference 110

ATL (config-route-map) fexit

ATL (config) #route-map SETLOCALPREF permit 20

ATL (config-route-map) fexit

ATL (config) #router bgp 200

ATL (config-router) #neighbor 10.21.21.1 route-map SETLOCALPREF in
ATL (config-router) #end ATL#

ATL# clear ip bgp * soft

ATL# show ip bagp
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ATL#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
ATL(config) #ip access-list standard OURPREFIX

ATL (config-std-nacl) #permit 192.168.1.0 0.0.0.255
ATL(config-std-nacl) #exit

ATL(config) #route-map SETLOCALPREF permit 10

ATL (config-route-map) #match ip address OURPREFIX

ATL (config-route-map) #set local-preference 110

ATL (config-route-map) #exit

ATL (config) froute-map SETLOCALPREF permit 20

ATL (config-route-map) #exit

ATL (config) #frouter bgp 200

ATL(config-router) #neighbor 10.21.21.1 route-map SETLOCALPREF in
ATL (config-router) #end

ATL#

ATL#clear ip bgp * soft

ATL#show ip bgp

BGP table wversion is 13, local router ID is 100.100.100.2

Status codes: s suppressed, d damped, h history, * wvalid, > best, 1 -
internal,

r RIB-failure, S Stale

Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path
*> 192.168.1.0 10:21:21.1 0 110 0 100 1
= 10.10.10.1 0 0 100 i1
ATL#

O6patnte BHUMaHME, YTO NPEeANoOYTUTENbHbLIA NyTb TENEPb MPOXOAUT Yepes
cnepyowmn nepexoq 10.21.21.1, kak Mbl 1 xotenu. [ina atoro npedukca tTakke

oTobpaxaeTca 3HayeHue Local Preference - 110. 3T1o 6onee BbiCOKOE 3Ha4YeHNe
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ABIAEeTCA npeanoyYTuTernibHbiIM U UBMEHAET Bbl60p, caoenaHHbIn npoueccom Bbl60pa

HaunyJwero nytn BGP.
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MacwTtabupyemocTb npotokona BGP

MEXAHU3Mbl MACLLTABUPYEMOCTU BGP

WNcToweHne [oCcTynHbIX aBTOHOMHbIX CUCTEMHbBIX HOMEPOB SIBUIOCH NPOBIEMON TOYHO
TakK e, kak Oblrio NpobnemMoin anst MHTepHeTa uctolleHue |IP-agpecos. YTobbl pelwnTb

3Ty Nnpobnemy, NHXeHepbl 06paTUINCL K 3HAKOMOMY PELLEHMUIO.

OHu 0603Haumnmn gnana3oH HomepoB AS TOMbKO AN YaCTHOro UCMNOSIb30BaHNA. OTO
Nno3BoNsieT BaM 3KCNepMMeHTUpoBaTb C AS KOHCTPYKLMEN U NONUTUKOW, Hanpumep, B
nabopatopum 1 MCNonNb30BaTh YNCIa, KOTOPbIE rapaHTUPOBAHHO HE KOHMMNUKTYIOT C

MHTEPHET-CUCTEMaMMN.

MomHuTe, YTo Yncno AS-ato 16-paspsagHoe Yncno, gonyckarowiee ao 65 536 uncen AS.

[vanasoH ans 4YacTHOro UCMNoNb30BaHUA: 64512-65535.

Ewe ooHum pelueHrem npobnemsl gecduunTa, cTano paclumpeHe agpecHoro
npocTpaHcTBa UMeH. Bbino yTBepXaeHo NpoCcTpaHCTBO, NpeacTaBnstowee cobon

32-pa3psagHoe 4ncno.

B TeueHne onMtenbHOro BpeMEHU, C TOUKM 3peHnsa macuTabupyemocTy,
ogHopaHrosble rpynnbl Border Gateway Protocol cuntanuck abcontoTHom
HeobxoaMMOCTbi. Mbl HacTpanBanu OAHOPaHroBble rPynnbl N9 YMEHbLUEHUS
KOH(UrypauMoHHbIX parnoB. Tak e Mbl HacTpanBanu o4HOPaHroBble rpynnbl Ans

noBbILLEHNA NPON3BOAUTETIBHOCTHN.
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I'IpemmymeCTBa npon3BOANTESIbHOCTU Obinn HUBENNPOBaHbI C MOMOLLIbIO 3HAYUTETIBHO
ynyyleHHbIX MEXaHU3MOB, ceunyac. HeCMOTpﬂ Ha 3TO, MHOIme opraHn3auunn Bce eLle

MCNOJIb3YKT OAHOPAHIoBbl€ rpyrirbl, MOCKOJIbKY OHU MOHATLI U JIETKMN B HaCTpOIZKe.

Mosisununce B BGP ogHopaHroBbie rpynnbl A4S peleHus Henenowm npobnemsol
n36bITodHOCTM B BGP koHGurypaumm. PaccmMoTpyum NpocTon (M 04eHb ManeHbKuin)
npumep 1. [laxxe 3TOT NpocTon npumep otobpaxxaeT 60MbLIOoe KONMYECTBO N3ObITOYHOM

KOHoUrypaumu.

Mpumep 1: TMNnYHas koHdurypauns BGP 6e3 ogHopaHroBbIx rpynn

ATL1 (config) #router bgp 200

ATL1 ( config-router) #neighbor 10.30.30.5 remote-as 200

ATL1 ( config-router) #neighbor 10.30.30.5 update- source 100

ATL1 ( config= router) #neighbor 10.30 .30.5 password S34Dfrl12slWP
ATL]1 (config-router) #neighbor 10.40.40.4 remote-as 200

ATL1 ( config-router) #neighbor 10.40.40 .4 update- source 100

ATL1 (config-router) #neighbor 10.40.40.4 password S34Dfrll12s1WP

OueBngHoO, 4YTO BCE KOMaHAbI HaCTDOIZKM OTHOCATCA K KOHKPETHOMY coceny. N mHorne

13 BalMx coceaen byayT UMeTb Te e caMble XapaKTepuUCcTukn. MimeeT cmbicn
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crpynnupoBaTb MX HACTPOWKN B OQHOPaHroBsyto rpynny. MNpumep 2 nokasbiBaeT, Kak

MO>XHO HaCTpPOWUTb U UCNOSb30BaTb OAHOPaHroByto rpynny BGP.

Mpumep 2: ogHopaHrosble rpynnsl BGP

ATL2 (config)#router bgp 200

ATL2 (config-router) #neighbor MYPEERGR1 peer-group

ATL2 (config-router) #neighbor MYPEERGR1 remote-as 200
ATL2 (config-router) #neighbor MYPEERG11 update-source 1o0
ATL2 (config-router) #neighbor MYPEERGR1 next-hop-self

ATL2 (config-router) #neighbor 10.40.40 .4 peer-group MYPEERGR1

ATL2 (config-router) #neighbor 10.50.50 .5 peer-group MYPEERGR1

MmenTte B BUAY, 4TO, €ECNN Y BaC €CTb OnpeaeneHHble HAaCTPONKN NS KOHKPETHOro
cocefa, Bbl BCE paBHO MOXETe BBECTU UX B KOHPUIYpaLMIO, U OHN ByayT NPUMEHATHCS
B [OMOJSIHEHMNE K HACTpOMKaM OQHOPAHIroBoW rpynnbl. [loyemy ke Tak 4acTto
NCnonb30Banncb ogHopaHrosble rpynnbl? OHKM ynyywanm NponsBoaNTENbHOCTb.

Cob6CcTBEHHO roBOPS, 9TO M ObINIO NEPBOHAYANTbHOW NPUYNHON UX CO3AAHNS.

Bonee coBpemeHHbIN (M Bonee aheKTMBHLIN) NOAX0A, 3aKITHOYAETCHA B MCNOSIb30BaHUM
LWwabnoHoB ceaHCOB ANsA CokpalleHns KoHurypaumin. A ¢ TOUKM 3peHUs NOBbILLIEHMS
NpOn3BOAMTENBHOCTM TeNepb Y Hac ecTb (HavmHas ¢ i0S 12 1 bonee NoO3gHMX BEPCUIA)
AnHamu4deckme rpynnbl obHoBneHnn. OHM obecneynBatoT NOBbILLEHNE
Npon3BOAMTENBHOCTM 6€3 HEOBXOANMOCTM HacTpamBaTb YTO-NMBO B OTHOLLEHUM

OAHOPaHroBbIX rPYynn Unn LWabroHOB.

Koraa Bbl n3ydyaeTe ogHOpPaHroByto rpynny, Bbl NTOHMMaeETE, YTO BCE 3TO NMNOXOXE Ha

lwabnoH Ana HacTpoek. M aTo No3BoONUT Bam UCMONb30oBaTk NapaMeTpbl ceaHca, a
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Takke napameTpbl NOMUTUKN. YTO X, HOBas 1 YCOBEPLUEHCTBOBaHHAsA METOA0NOMS
pasaensieT 3TU PyHKLUMOHaNbHblE BO3MOXHOCTM Ha LWabMnoHbl CECCUI U LLIAGNOHbI

MOJTINTUKW.

Bnarogaps wabnoHam ceaHCOB 1 LWabnoHaMm NONUTMK Mbl HACTpanBaeM napameTpbl,
HeoGXxoaumble AN NPaBUNbHOM YCTaHOBKM CeaHca, U NoMeLlaeM 3T napameTpbl B
WwabnoH ceaHca. Te napameTpsbl, KOTOpble CBSA3aHbl C AeNCTBUSIMU NOMNUTUK, Mbl

nomMeLlaem B LWWabnNoH NONUTUKN.

OpHa 13 3aMevaTernbHbIX BeLlel B UCMOMb30BaHUM 3TUX LWabnoHOB ceaHCcoB U
MONUTKK, a Takke TOro 1 ApPYyroro, 3aknoyaeTcsl B TOM, YTO OHM CreayoT Moaenu
HacneaooBaHus. Y Bac MOXeT ObITb LIABOH ceaHca, KOTOPbIV BbINOMNHAET
onpeaeneHHble AeNCTBUSA C ceaHCOM. 3aTeM Bbl MOXETE HAaCTPOUTb NpsiMoe
HacnegoBaHWe Tak, YToObl MPU CO3a4aHMM APYroro HacneaoBaHUs OHO BKMOYarno B cebs
BellUy, co3aaHHble paHee. OTa MOoAerNb HacneaoBaHus AaeT HaMm GonbLUy FTMOKOCTb, U
Mbl MOXXEM CO3[aTb AeNCTBUTENbHO XOpOoLUNe MacluTabupyemble NpoekTbl Aris

peanusaunn BGP.

Bbl MOXeTe UCMonb30BaTh LWAGNOHbI UMM OOHOPAHIOBbIE rPYMMbl, HO 3TO OyaeT
B3aNMOMCKITIOYaoLLMIA BbIGOp. Tak YTo onpeaeniTeck CO CBOMM MOAXO0M 3apaHee.
Bbl 4OMKHBI 3apaHee onpeaennTbes, YTo UCMONb30BaTh: UCMOMb30BaTh MK
ycTapeBLUWIA NOAX0[ OQHOPAHTOBbLIX rPYMM UMK Xe UCMoNb30BaTh Noaxon WabnoHoB
ceaHca 1 nonuTuku. MNocne Bbibopa noaxoaa NPUAEPXXUBaANTECh Ero, TakK Kak,

ncnonb3oBaTtb 0ba nogxoaa OAHOBPEMEHHO HEIb34.

Tenepb MOXXHO NPeanonoXuTb, YTo KOHUrypauus Ans wabnoHoB ceaHcoB byaeT
[0BOJIbHO NPOCTON, M 3TO Tak. [ToMHUTE, Npexae Bcero, BCe YTO Mbl Aenaem 30ech U

cenvac, OTHOCUTCSA K KOHerTHOI7I ceccuun. |_|03TOMy, €CJM1 Mbl XOTUM YCTaHOBUTb
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timers, HAM HY>XHO YCTAHOBUTb remote—-as — W 3TO 6yp,eT cynTaeTCcda napaMeTpom

ceaHca.

Hanpumep, Mbl genaem update source. Mbl HacTpanBaem eBGP multihop. Bece ato
NMEET OTHOLLIEHNE K TEKYLLIEMY CEaHCY, U UMEHHO 3TO Mbl Byaem nponucbiBath B
wabnoHe ceaHca. ObpaTuTe BHAMaHME, YTO Mbl HAYMHAEM C co3daHus wabnoHa.
[MoaToMy ncnonb3yem KOMaHay template peer-session, a 3aTeM 3a4aguM eMy UMS.
W Toraa B pexxmme KoHurypaumm wabnoHa MOXeM HaCTpOUTb HacrneaoBaHue,
KOTOpOE NO3BONUT HacregoBaTb HACTPOWKM OT APYroro OAHOPaHroBOro ceaHca. Moxem
yCTaHOBUTb HaLl remote-as kak n/vnn update source. [locne 3aBepLlieHusa, Mbl
NCNonb3yeM KOMaHy exit-peer-session, YTOObI BbINTU U3 peXMMA KOHGUTYypaLuum

Ans 3Toro ceaHca. Mpumep 3 nokasbiBaeT KOHUIypauuto WwabnoHa ceaHca.

Mpumep 3: LWabnoHbl ceaHcos BGP

ATL2#conf t

Enter configuration commands, one per line. End with CNTL/Z.

ATL2 (config)#router bgp 200

ATL2 (config-router) #template peer- session MYNAME

ATL2 (config-router-stmp) #inherit peer- session MYOTHERNAME

ATL2 (config- router-stmp )#remote-as 200

ATL2 (config-router-stmp ) #password MySecrectPassl23

ATL2 (config-router-stmp )#exit-peer-session

ATL2 (config-router) #neighbor 10.30.30 .10 inherit peer-session MYNAME

ATL2 (config-router) fend

ATL2#
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OTO NPOCTON NPUMEP HACTPOKMKK COCEACTBA C MOMOLLbIO onepaTopa neighbor n
NCnonb30BaHWs HacneaoBaHMa 0OQHOPaHroOBOro ceaHca. 3aTteM nNnpucBamMBaeTCca NMS
OLHOPAHroBOro ceaHca, CO34aHHOro Hamu Ans Hawero wabnoHa ceaHca. JT0

cocencTBoO HacreagyetT napamMmeTpbl ceaHca.

MoMHUTE, YTO, ecnu Bbl XOTUTE caenaTb AONOSTHUTENbHYH HAaCTPONKY COCEeACTBa,
MOXHO NPOCTO NpUCcBONTL coceny IP-agpec, a 3atem BbINONHUTL Ntobble HAaCTPOKK
BHe LWwabrioHa OAHOPaHroBOro ceaHca, KOTopble Bbl XOTUTE AaTb 3TOMY coceay. Takmm
obpas3om, y Bac ecTb Ta Xe rmbKoCTb, KOTOPYIO Mbl BUAENN C OQHOPAHIOBbLIMU
rpynnamu, roe Bbl MOXeTe HacTPOUTb MHAMBUAYArNbHbIE NapamMeTpbl AN 3TOro

KOHKpPETHOro cocefa BHe LLaboOHHOro Nnoaxoaa aToro coceacTsa.

Bbl MoxxeTe nogymatb, YTO WabnoHbl NONUTUK ByayT MMETb CXOOHYH KOHCTPYKLMIO U
ncnonb3oBaHue ¢ WabnoHamMmm ceaHcoB, 1 Bbl OyaeTte npaebl. [TOMHUTE, YTO ecnu BaLn
LWwabnoHbl ceaHCOB HaxoaATCsa TaMm, rae Mbl cobnpaemcs HaCTPOUTb NapamMeTpbl,
KoTopble ByayT oTHOCUTbLCA K ceaHcy BGP, 1o, koHe4Ho, WwabnoHbl nonuTuk 6yayT

XPaHWUTbLCS TaMm, F4e Mbl XpaHUM napameTpbl, KoTopble ByayT NPUMEHATLCS K NONUTUKE.

Mpumep 4 nokasbliBaeT HACTPOWKY U MCNONb3oBaHWe WwabnoHa nonutukn BGP.

Mpumep 4: LWabnoHbl nonutnkn BGP

ATL2#conf t

Enter configuration commands, one per line. End with CNTL/Z.
ATL2 (config)#router bgp 200

ATL2 (config-router) #template peer-policy MYPOLICYNAME

ATL2 (config-router-ptmp )#next-hop-self

ATL2 (config-router-ptmp )#route-map MYMAP out
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ATL2 (config-router-ptmp )4#allowas-in

ATL2 (config-router-ptmp )#exit-peer-policy

ATL2 (config-router) #neighbor 10.40.40.10 remote-as 200

ATL2 (config-router) #neighbor 10.40.40.10 inherit peer-policy MYNAME

ATL2 (config-router) #end

ATL2#

[a, Bce 3T napamMeTpsbl, KOTOpblE Mbl 0BCY>XAanu Npu N3y4eHnn MaHnnynsaumm ¢
nonuTUKou, ByayT Tem, 4To Mbl Byaem genatb BHyTpW WwabnoHa nonutukn. OgHako
OOHWUM W3 KITHOYEBbIX OTANYUIA MeXay HalMM WabnoHOM MONIUTUKM U LWabroHOM

ceaHca sBnsieTcd TOT (hakT, YTO HacrnegoBaHune 3aech byaet ewe 6onee rmbkum.

Hanpumep, Mbl MOXeM NepenTn K CEMU pasnmyHbIM LabrnoHaM, OT KOTOPbIX Mbl MOXEM
HenocpeacTBEHHO HacreanoBaTh NOMUTUKY. ITO AaeT HaM elle 6ornee MOLHbIe
BO3MOXXHOCTW HacneaoBaHUs ¢ NOMOLLbIO LIAONMOHOB NOMUTUK MO CPaBHEHUIO C

wabnoHamMm ceaHCcoB.

OnaTtb e, ecnu Mbl XOTUM CAeNnaTb He3aBUCUMbIE nHamnsmayarbHble HGCTpOVIKI/I
NOJNIMTUKN OJNTA KOHKPETHOro cocefa, Mmbl MOXEM cAenaTb 3TO, nobasue

COOTBETCTBYIOLWME KOMaHObl cocenCcTBa.

Bnarogaps npegoTBpalleHnio LUKNOB 1 NpaBuny pasgeneHns ropmsoHTa
(split-horizon rule) IBGP, cpean npoynx ¢pakTopoB, HaM HYXXHO NpuaymaTb
onpeaeneHHble peweHns macwTabupyemocTtn anga nupuHros IBGP. OgHum 13 Takmx

peweHun siensetcs router reflector.
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Puc. 1: Mpumep Tononorum router reflector

RRC

KoHdourypauus router reflector yaneBntenbsHo npocTta, MOCKOSbKY BCE 3TO
obpabaTtbiBaetca Ha camoM router reflector (R3). KnuenTol route reflector — a1o R4, RS
n R6. OHM coBepLUEHHO He 3HalOT O KoHdUrypaumm 1 HactpoeHbl ansa nupudra IBGP ¢
R3 kak 0bbl4HO. [Npumep 5 nokasbiBaeT npumep koHgurypauum router reflector.
O6paTuTe BHUMaHME, YTO 3TO NPOUCXOANT Yepes NPOCTYIO CreunduKauunio KrnmeHTa

router reflector.

Mpumep 5: BGP ROUTE REFLECTOR

R3#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
R3 (config) #router bgp 200

R3 (config-router) #neighbor 10.50.50.10 remote -as 200

R3 (config-router) #neighbor 10.50.50.10 route-reflector-client
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R3 (config-router) #end

R34#

Route reflector aBTomatnyeckun cosgaet 3HadeHne ngeHtudpukatopa (ID) knactepa gns
KnacTtepa, 1 9TO YCTPOWCTBO M 3TN KNNEHTbI ByayT YacTbio TOro, YTO Mbl Ha3biBaeM
knactepowm route reflector. Cisco pekomeHayeT paspelumTb aBToMaTn4eckoe
Ha3HadYeHne naeHTugukaTopa knactepa ans naeHTudukaumm KnmeHTa. Jto

32-paspsagHbin naeHTudunkaTop, kotopbin BGP nasnekaet 13 route reflector.

Marus Route reflector 3akniouaeTtcsa B Tom, kak MeHstoTcs npasuna IBGP. Hanpumep,
ecnun obHoBneHne noctynaeT oT knueHTa Route reflector (ckaxem, R4), To yctponcteo
R3 «oTpaxkaeT» 3T0 0OHOBMEHNE cBOMM Apyrnm knneHTam (RS n R6), a Takke csomm
HeknneHTam (R1 n R2). 310 06HOBMNEHME NPOMCXOOUT AaXe Npu TOM, YTO
KoHdpurypauma ans IBGP 3HauMTenbHO KOpoYe NMOMHOM CETKU NMUPUHIOB, KOTOpast

0b6bI4YHO TpebyeTcs.

A Tenepb 4TO ByaeT, ecnv obHOBRNEHUe NOCTYNUT OT He knneHTa Route reflector (R1)?
Route reflector otnpaeut 310 06HOBNEHNE BCeM cBOoUM KnneHTam Route reflector (R4,
R5 n R6). Ho Toraa R3 6yget cnegosath npasunam IBGP, u B aToM cnyyae OH He

Oynet otnpaBnaTb o6HoBneHue Yepes IBGP gpyromy He knueHTy Route reflector (R2).

UTtobbl pewmnTb 3Ty npobnemy, Heobxogmmo ByaeT co3gaTtb NMUPUHT OT R1 K yCTponcTBy
R2 ¢ nomowbto IBGP. Unu, moxHo no6asutb R2 B kayecTBe knneHTa Route reflector
R3.

EcTb ewe oanH cnocob, KoTopbIM Mbl MOrfn Bbl pelwnTb Npobnemy ¢
mMacwTabupyemocTbto IBGP- aTo MaHmnynupoBaHue nosegeHnem EBGP. Mbl genaem
3TO C KOHgeaepauunamn. Bel NpoCcTo He 3ameyaeTe, YTo KoHdeaepaunm NCNonb3yTCs

Tak e 4yacTo, kak Route reflector. M npudnHa cOCTOUT B TOM, YTO OHU YCIOXHSAIOT HaLly
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TOMOMOrnNi0, U AENarT NOMCK HENCNPaBHOCTEN Bonee crnoXHbiM. Ha puc. 2 nokasaH

npvMep ToMonorMn KoHdeaepaumm.

PucyHok 2: Npumep Tononorum koHdeaepauum

ws

AS 65502

-

AS 65501

AS 65500

L

Mbl nmeem Haw AS 100. [Ins co3gaHus koHdeaepauum Heobxoammo co3naThb
HebonbLlKne cybaBTOHOMHbIE CUCTEMbI BHYTPW HaLLEN OCHOBHOW aBTOHOMHOW CUCTEMBI.

Mbl nx npoHymepyem C nomMoubro, HOMeEPOB aBTOHOMHbIX CUCTEM TOJIbKO AOJ14 4aCTHOro

MCNOoJIb30BaAHUA.

UTto Mbl uMeem, korga maHunynupyem nosegeHmem eBGP, 4to 66l umeeT
KoH(penepaunto EBGP nupuHros? 3To no3BonseT Ham YyCTaHOBUTb NMUPUHITN MeXOY
COOTBETCTBYHLUMMM YCTPONCTBAMU, KOTOPbIE XOTUM UCMNONb30BaTh B 3TUX aBTOHOMHbIX
cuctemax. Kak Bbl MOXeTe foragaTbCs, OHM He ByayT cnefoBaTh TEM Xe npasunam,

4YTO M HawWwwm cTaHaapTHble NupuHrn EBGP. Ewe oavH BaXKHbI MOMEHT 3aknioyaeTcs B

60 5 /? MepuoH HeTBopkc—


https://wiki.merionet.ru/images/masshtabiruemost-protokola-bgp/4.png
https://wiki.merionet.ru/

TOM, YTO BCE 3TO 4S5l BHELLIHEro HEKOHeAEPATUBHOIO MMpa BbIrMsSANT NPOCTO Kak
eanHbin AS 100.

BHyTpn Mbl BUOMM pearnbHble AS, n KOHpeaepaTtmeHble oTHoweHus EBGP mexay
HUMW. [ToMKUMO yCTpaHeHus Npobnembl pasaenenus ropmsoHTa IBGP, 4to ke meHsieTca
C nupuHramu koHdeaepaunm EBGP? B cnegytowem npbikke noBeaeHne SOMKHO
nameHnTbcA. Cneayowmnm NPbPKOK HE MeHAEeTCs Toraa, Korga Mbl nepexoavm oT O4HOM

n3 aTnX HebonbLUMX KOHeaepaunin BHyTpu Hawen AC K gpyron koHdeaepaumu.

BHoBb gobaBneHHble aTpnbyTbl 06ecneunBatoT 3aWmnTy OT LUKIa U3-3a KoHdeaepauuu.
ATpUBYT AS confed sequence MAS confed set MCMOMb3YOTCH B Ka4ecTBe

MeXxaHU3MOB NpeaoTBpPaLLEHNS LINKIOB.

Mpymep 6 nokasbiBaeT NpUMep YaCTUYHOW HACTPOMKN KoHpeaepaumm BGP.

R3#configure terminal

Enter configuration commands, one per line. End with CNTL/Z.
R3 (config) #router bgp 65501

R3 (config-router) #bgp confederation identifier 100

R3 (config-router) #bgp confederation peers 65502

R3 (config-router) #neighbor 10 .20.20.1 remote-as 65502

R3 (config-router) #end

R34#

NHorga Bo3HMKaeT HEOBXOANMOCTb NPUMEHEHNSA OBLLMX NONUTUK K BONbLUOW rpynne
npeduKcoB. ATO AernaeTcs Nerko, ecnu Bbl NoMeyaeTe npedurkebl cneumanbHbIM
3HayeHneM aTpubyTa, HasbiBaemMbiM coobliectBomM (community). Obpatute

BHMUMaHMe, 4YTo camm no cebe anVI6yTbI coobLecTBa HMYEro He AenarT C
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npedurkcamm, KpOMe Kak NPUKPENAIT 3HavYeHe nageHtugukaropa. 31o 32-paspsagHble
3Ha4veHus (MO yMOMYaHUIo), KOTOPbIE Mbl MOXEM MMEHOBATb, YTOObI CMOMb30BaTh

OOMOJIHUTESIbHOE 3Ha4YeHne.

Bbl MOXXeTe HacTpouTb 3Ha4YeHusi coobLecTBa Takum o6pa3om, YToObl OHK Obinn
3Ha4YMMbl TONbKO ANsi Bac UNu 3Ha4uMbl Ans Habopa AS. Bbl Takke MOXeTe UMETb
npeduKc, KOTOPbIV COQEPXKUT HECKOSbKO 3Ha4YeHunn atpmbyToB coobuiecTtBa. Kpome
TOro, MOXHO nerko ob6aBnATb, UIBMEHATb UMK YAaNsATb 3Ha4YeHus coobLiecTa no mepe

HeobxoammocTun B Bawen Tononorun BGP.

ATpnbyTbl coobLlecTBa MOryT ObITb NpeAcTaBneHbl B HECKONbKMX bopmaTtax. bonee

cTapbl hopmat BbIMSANT crnegyowmm obpasom:
e Decimal - 0 to 4294967200 (B AeCATUYHOM)
e Hexadecimal — 0x0 to Oxffffffa0 (B wecTHaguaTepmnyHom)

bonee HoBLIN hopmar:

e AA:NN

AA - 3TO 16-6MTHOE YMcno, KOTopoe NpeacTaBnseT Baw Homep AS, a 3atem naet
16-61THOE YnCro, ncnosnb3yemoe Ans 3agaHus 3Ha4YMMOCTU CBOen nonutuke AS.
Takvum obpasom, Bl MoxeTe 3agatb ansa AS 100 100:101, rae 101- aTo HOmMep

BHYTPEHHEN NONUTUKK, KOTOPYH Bbl XOTUTE MNPUMEHUTL K NpedurKcam.

Ectb Takke XOpoLwo n3BecCTHbIE O6I.I.l,eCTBeHHbIe 3Ha4yeHus. JTo:

e No-export - npecukcbl He 06BbABNAIOTCA 3a Npegenammu AS. Bbl MoxeTe

YCTaHOBUTb 3TO 3HA4YE€HME, KOorga otnpasrndeTe I'IperI/IKC B cocegHun AS. 4Tobsbl
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3actaBuTb ero (cocegHuin AS) He 06bABNATE NpedurKe 3a COBCTBEHHbIE
rpaHuLbl.

e Local-AS - npedukcbl ¢ aTM aTpnbyToM coobLLecTBa HUKOr4a He 0O BABNSATCA
3a npegenamm nokanbHoro AS

e No-advertise - npedukcbl ¢ aTM aTpnbyTom coobLiecTBa He OOBABASAIOTCSA HU

Ha OJHOM YyCTpoOWCTBE

OTWN XOPOLLIO N3BECTHbIE aTpubyTbl coobLLecTBa NPOCTO NOEHTUULMPYHOTCA MO NX

3ape3epBnpoBaHHbIM MMEHAM.

EcTb Takke paclumpeHHble cOObLLIECTBA, KOTOPLIE TAKKE MOXHO MCMNONb3oBaTh. OHK
npegnaratoT 64-6UTHYO0 BEpCUIO ANs naeHTngukauum coobuwects! 3agaHve
napameTpoB ocyLlecTtenseTcsa HacTporkon TYPE:VALUE. Beirnagut oHo crnegyowwmm

obpasowm:

e 65535:4294967295

Kak Bbl MOXeTe goragartbCs, Mbl YCTaHaBNMBaeM 3Ha4YeHns coobLecTsa, NCNONb3ys
route maps. [Npumep 7 nokasbiBaeT Nnpumep HacTpoek. OGpaTnTe BHMMaHWE, YTO B
3TOM NpuUMepe Takke NCNonb3yeTcs cnncok npedmkcoB. OHM YACTO UCMONb3YHTCS B
BGP ana rmbkon ngeHtudpukaumm mHornx npedmkcos. OHu ropa3go 6onee rmbku, yem

CNUCKM A0CTyNa Ans aTon Lenu.

Mpumep 7: YcTaHoBKa 3Ha4veHun coobwectsa B BGP

R3#configure terminal
Enter configuration commands, one per line. End with CNTL/Z.
R3 (config) #ip prefix-list MYLIST permit 172.16.0.0/16 le 32

R3 (config) #route-map SETCOMM permit 10
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R3 (config-route-map) #fmatch ip address prefix-list MYLIST

R3 (config-route-map) #set community no-export

R3 (config-route-map) #route-map SETCOMM permit 20

R3 (config) #router bgp 100

R3 (config-router) #neighbor 10.20.20.1 route-map SETCOMM out

R3 (config-router) #neighbor 10.20.20.1 send-community

R3 (config-router) #end

R34#
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Pa6oTa npotokona BGP c IPv6

BGP C IPV6

BGP HacTonbko yauBuTenbHO rmbok, 4To, Kak obCyxaanocb paHee B 3TOM LuKIe
cTaTen, MOXHO ncnonb3osaTb IPv4 B kayecTBe «HecyLlero» npotokona ans IPvé NLRI.
B naHHOM cnyyae mMbl paccmaTpuBaem IPV6 kak «naccaXxnpckminy npoTokos. [laBanTte
CHayana paccMOTPUM KOHUIypaLuio U UCNOoSb3yeM [Ba NPOCTbIX MapLUpyTUu3aTopa,

KaK nokasaHo Ha pucyHke 1.

PucyHok 1: MNMpoctas Tononorusa gns IPv6 npotokona BGP

AS 200
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Mpumep 1 nokasbiBaeT KOHUrypaumo n nposepky Takon cetn. Obpatute BHMMaHue,
YTO 3Ta KOHUrypaums TpebyeT yCTaHOBKM COOTBETCTBYHOLLEro agpeca cnegyoLiero
npbbkka IPv6 ansa npedukcHoro o6basneHns. 3To He TpebyeTca Npu NCNONb30BaHUK

IPVv6 kak npoTokona «nepeBo3ymnkay, Tak U NPOTOKONa «naccaxupay.

Mpumep 1: IPv4 «nepeBosswminy IPv6 NLRI

ATL#conf t
Enter configuration commands, one per line. End with CNTL/Z.
ATL( config) #ipv6 unicast-routing
ATL (config) #route-map IPV6NH permit 10
ATL (config-route-map) #set ipv6 next-hop 2001:1212:1212::1
ATL (config-route-map) #fexit
ATL (config) #int lo 100
ATL (config-if) #ipv6 address 2001:1111:1111: :/64 eui-64
ATL (config-if ) #router bgp 200
ATL (config-router) #neighbor 10.10.10.2 remote-as 200
ATL (config-router) #address-family ipv4 unicast
ATL (config-router-af) #neighbor 10.10.10.2 activate
ATL (config-router-af) #address—-family ipv6 unicast
ATL (config-router-af) #neighbor 10.10.10.2 activate
ATL (config-router-af) #neighbor 10.10.10.2 route-map IPV6NH out
ATL (config-router-af) #network 2001:1111:1111: :/64

ATL (config-router-af) #end
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ATL#

Mpumep 2 nokasbiBaeT NPOBEPKY 3TON KOHurypauum Ha ATL 2. ObpaTuTe BHMMaHue,
YTO MOCKONbKY EUI-64 AEWCTBYET Ha nHTepdence obpatHon ceasm ATL, BamM HYXXHO
OyneTt ckonmpoBaTb NnonHblv IPv6-agpec n3 atoro nHTepdenca, Ytobbl BbIMOMHUTD

TECTUPOBaHNE KOMaHAOoM ping.

Mpumep 2: nposepka HacTponkn BGP IPv4/IPv6

ATL#show ip bgp ipv6 unicast

ATLZ#show ip bgp ipv6é unicast
BGP table version is 2, local router ID is 10.10.10.2
Status codes: s suppressed, d damped, h history, * walid, > best, i -
internal,
r RIB-failure, S Stale
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path

*>12001:1111:1111::/64
200121212 $1212%31
0 100 01
ATL2#ping 2001:1111:1111:0:C801:6FF:FEDB:0

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 2001:1111:1111:0:C801:6FF:FEDB:0,
timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 4/15/24 ms
ATL2#
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ATL2#ping 2001:1111:1111:0:C801:6FF:FEDB:0

ATLZ#show ip bgp ipv6é unicast
BGP table version is 2, local router ID is 10.10.10.2
Status codes: s suppressed, d damped, h history, * wvalid, > best, i -
internal,
r RIB-failure, S Stale
Origin codes: i - IGP, e - EGP, ? - incomplete

Network Next Hop Metric LocPrf Weight Path

*>12001:1111:1111::/64
20011212 51212331
0 100 0 i
ATL2#ping 2001:1111:1111:0:C801:6FF:FEDB:0

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 2001:1111:1111:0:C801:6FF:FEDB:O,

timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 4/15/24 ms
ATL2 #

Kak Bbl MOXeTe goragartbces, ropasgo bonee «4nctaay» KOHQUrypaums 3akniovaeTcs B
ncrnions3oBaHun IPv6 ansa nepegayv nHpopmaumm IPv6 npedukca. «Hmucraa» - ato
nMeeTcq B BUAY ropasfo npoctaa KoHgurypaums. lNpumep 3 4eMOHCTpUpYeT 3Ty
KOH(purypaumo. ObpaTtute BHUMaHue, 4to 6binun yaaneHsl Bce IPv4 ¢ ycTponcTs,
noaTomy Heobxoammo yctaHoBUTb 32-6uTHbIN router ID ons BGP, nOCcKonbKy OH He

MOXET YCTaHOBUTb €ro aBToMaTU4YeCcKkn u3 nHTepgenca Ha yCTponcTBe.

Mpumep 3: nposepka HacTponkn BGP IPv4/IPv6
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ATLl#conf t

ATL1 (config) #router bgp 200

*Jan 9 03:31:21.039: %BGP-4-NORTRID: BGP could not pick a router-id.
Please configure manually.

ATL1 (config-router) #bgp router-id 1.1.1.1

ATL]1 (config-router) #neighbor 2001:1212:1212::2 remote-as 200

ATL1 (config-router) #address-family ipv6 unicast

ATL]1 (config-router-af) #fneighbor 2001:1212:1212::2 activate

ATL1 (config-router-af) #network 2001:1111:1111::/64

ATL1 (config-router-af) #fend
ATL1#

Bo3moxHo, Bam 6yaeTt nHrepecHo nposeputb coceactso BGP nocne HacTponkn IPV6.
Mbl o4eHb NOMM Mcnonb3oBaTb KOMaHAYy show ip bgp summary AN NPOBEPKU

HacTpoek B IPv4. [Inga IPv6 ncnonb3ymnte KOMaHAay show bgp ipv6é unicast summary.

Kak Bbl MOMHUTE 13 npeablayLlen 4acTn 9TOM cepum ctaTen, cyLlecTByeT MHOro
3amMeyaTesnbHbIX MeXaHU3MOB (buIibTpauumn, KOTopble Mbl MOXEM NPUMEHUTL B IPv4
BGP. 3ameuaTenbHas HOBOCTb 3aknto4aeTcd B TOM, YTO 9TOT XXe Habop MeToaoB,

pocTtynHbl n ans IPv6. MeHToOb! BKNtoYakoT B cebs1 Takme MexaHn3mbl, Kak:

o Prefix lists
e AS Path Filtering

e Route maps
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[Mpumep 4 nokasbiBaeT NpUMep KOHUrypaumm punbTpaumm ¢ UCnonb30BaHNEM CrncKa
npedukcoB. ObpaTuTe BHUMAHWNE, YTO 3Ta KOHGUrypaums 4eNCTBUTENBHO He TpebyeT

OT BacC NMNOBTOPHOIo n3y4veHus KaKnx-nnmbo TEXHONOrnN.

Mpumep 4: domnbTpauusa npedukcos IPv6 B BGP

ATL#conf t

ATL (config) #ipv6 prefix-list MYTEST deny 2001:1111:1111::/64

ATL (config) #ipv6 prefix-list MYTEST permit ::/0 le 128

ATL (config) #frouter bgp 200

ATL (config-router) #address-family ipvé unicast

ATL (config-router-af) #neighbor 2001:1212:1212:: 2 prefix-list MYTEST out
ATL (config-router-af) #end

ATL#

ATL#clear ip bgp *
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