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BGP (Border Gateway Protocol) — 3T0 OCHOBHOW NMPOTOKO/ UHAMNYECKOW
MapLwpyTunsaunm, KOTopbin ncnosb3yeTtca B UHTepHeTe.

MapLwpyTumnsaTtopsl, ucnonb3yroLwmne npotokon BGP, obMeHuBatoTCca nHpopmauymen o
OOCTYMNHOCTU ceTell. BMecTe ¢ nHopmaLmen o ceTsax nepenaroTcsa pasinyHble
aTpnbyThbl 3TUX CeTen, C MOMOLLbIO KOTOPbIX BGP BbibnpaeT ny4wunin MmapipyT n
HaCTpPauBalTCA MOJINTUKN MapLLUPYTU3aLNN.

OOMH U3 OCHOBHbIX aTpUbyTOB, KOTOPbLIN NepefaeTcs C MHGPOPMaLMeEn 0 MapLupyTe —
3TO CMUCOK aBTOHOMHbIX CUCTEM, Yepe3 KOTOopble npowia 3Ta nHpopMmaumns. ITa
nHpopmMmaumsa nossonseT BGP onpenenatb roe HaxXoauTca ceTb OTHOCUTESIbHO
ABTOHOMHbIX CUCTEM, UCKJIIOHATb NETAM MapLwpyTM3aunm, a TakKe MoXKeT bbiTb
MCNOJIb30BaHa NpuM HaAaCTPOMKE MOJINTUK.

MapLpyTmnsaumsa ocyLecTBaAseTCs nowaroso oT 04HON aBTOHOMHOW CUCTEMbI K OPYTON.
Bce nonnTtmkm BGP HacTpanBaloTCs, B OCHOBHOM, MO OTHOLUEHUIO K BHELIHMM/COCEAHUM
ABTOHOMHbIM cMcTeMaM. To eCTb, ONUCLIBAOTCA NpaBuia B3auMonenCcTBUA C HUMMU.

Tak kak BGP onepupyeT 6osbwinMmn obbeMaMmu faHHbIX (TekyLwun pasmep Tabnnubl ons
IPv4 6onee 450 TbICAY MapLUPYTOB), TO MPUHLUWMbI €ro HACTPONKKN U paboThl
OTJZINYAIOTCHA OT BHYTPEHHUX MPOTOKONI0B AMHaMU4eckon MapwpyTtusaumm (IGP).
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TepMUHONIOrUA NpPoToKoOsa

= BHyTpeHHuMMK npoToKon MapwpyTtusauum (interior gateway protocol) -
MPOTOKOJ1, KOTOPbIN UCNOJIb3yeTCa ANA nepenadyn nHpopMaumMm o MaplipyTax
BHYTPY aBTOHOMHOW CUCTEMBI.

= BHewHu# npoTokon MapuwpyTtusaumm (exterior gateway protocol) -
MPOTOKOJ1, KOTOPbIN UCNOJIb3yeTCa ANA nepefadyv nHpopmMaumMm o MapLlipyTax
MeXXy aBTOHOMHbIMU CUCTEMaMMN.

= ABTOHOMHas cuctema (autonomous system, AS) — Habop MapwpyTn3aTopos.,
MMerwmnx eanuHble Nnpasuia MapLipyTusaunmn, ynpaBasgeMbiX 04HOW TEXHUYECKOW
agMUHUCTpaumen n paboTaroWwmx Ha ogHOM 13 NpoTokosoB IGP (a4na BHyTpeHHeNn
MapLlpyTmnsaunm AS MoXxeT NCNoJIb30BaTb U HECKOJIbKO IGP).

= TpaH3uMTHasA aBTOHOMHasA cucteMma (transit AS) — aBTOHOMHasa cucTeMa, Yyepes
KOTOpPYIO nepefaeTcsa TpaPuK PYrnx aBTOHOMHbIX CUCTEM.

* MyTb (path) — nocnenoBaTeIbHOCTb COCTOALLASA U3 HOMEPOB aBTOHOMHbIX CUCTEM
yepes KOTOopble HY>XHO NMPOUTU 15 AOCTUXKEHUNSA CETU HAa3HAaYeHUs.

= ATpuOyTbl nyTH (path attributes, PA) — xapakTepnctukm nytun, Kotopble
Mo3BONAT BbIbpaTb AyYLLINA NYThb.

= BGP speaker — maplwpyTunsaTop, Ha KoTopoM paboTaeT npoTokos BGP.

= Cocepm (neighbor, peer) — nobble oBa MapwpyTr3aTopa, MeXay KOTOPbIMU
OTKpbITO TCP-coeanHeHne gna obMeHa nHpopMaLmen o MapLupyTusaumu.

= UHcpopmMaumusa ceTteBoro yposHs o poctynHoctu cetu (Network Layer
Reachability Information, NLRI) — IP-npecdunkc n gnmHa npegukca.

OnucaHue npoToKoJsa

BGP BbibupaeT nyywme MmapLwpyTbl HE HA OCHOBAHUN TEXHUYECKUX XapaKTEPUCTUK NyTKH
(NnponyckHoM cnocobHOCTK, 3a4epP>XKN N T.M.), @ Ha OCHOBAHUN NMOJIUTUK. B nokKanbHbIX
ceTaAx HanbosblLLuee 3Ha4YeHne NMeeT CKOPOCTb CXOAMMOCTU CETN, BPEMSA pearnpoBaHus
Ha M3MeHeHnsa. I MapLupyTuU3aTopbl, KOTOPbIE NCMO/L3YIOT BHYTPEHHNE MPOTOKObI
ANHAMNYeCKOoN MapLipyTm3aunm, npu sbibope MapLlpyTa, Kak NpaBuo, CPaBHNBAOT
KaKne-TO TEXHUYECKNE XapaKTePUCTUKK NMyTN, HanpuMmep, NPONyCcKHy CrnocobHOCTb
JINHKOB.

Mpwn BbIbOpe MeXxay KaHasnaMum OBYX NpPOBanaepoBs, 3a4acTylo UMeeT 3Ha4YeHune He To, Y
KaKoro KaHasa siyylle TeXHN4YeCcKne xapakTepucTuKn, a Kakne-To BHyTpeHHMe npasuia
KoMNaHuW. Hanpmnmep, NCnoJsib30BaHNE KaKoro KaHasa o6xoamTcsa KOMNaHnm gelueBne.
Mostomy B BGP Bbi6Op Nyywlero MmapLupyTa OCyLLEeCTBASETCA Ha OCHOBAHUN NOJINTUK,



KOTOpble HaCTpanBalTCA C NCNOJIb30BaHNEM (PUbTPOB, aHOHCMPOBAHNSA MapLLUPYTOB, U
n3MeHeHusa aTprubyToB.

Kak n gpyrve npoToKoJbl AMHaMn4eckon MappyTusaumm, BGP moxeT
nepenaBaTb TPapuK TONIbKO Ha OCHOBaHUN IP-agpeca nony4vaTesia. 3TO 3HAYUT,
. 4TO C nomMoLbio BGP HeT BO3MOXXHOCTU HAaCTPOUTb NpaBwuia MapLipyTmsaunu, B

]l: KOTOpPbIX ByAeT YyYNTbIBATLCA, HANPUMEP, TO, U3 Kakon ceTu bblal OTApaBJEH
' NakeT WA OaHHbIe KaKoro NMpuioXXeHnsa nepenatoTca. ECam npuHMMaTh

peweHne 0 TOM Kak AOJKEH MapLIpyTU3npoBaTbCa nakeT, Heob6xoammo no
KaKUM-TO OOMOJIHNTENIbHBbIM KPUTEPUSM, KpOMe afpeca nosay4datens,
HeobxoaAMMO NCNonb30BaTb MexaHmM3m policy-based routing (PBR).

OCHOBHbIE Xa PaKTEPUCTUKMN NPOTOKOJIa

BGP 3710 path-vector npoTokKos ¢ TaKNMU 0OLWMMU XapaKTePUCTUKaAMU:

= Micnonb3yeT TCP ong nepenayn gaHHbIX, 3TO obecnevymBaeT HaLEXHYIO OOCTaBKY
obHoBNeHU NnpoTokona (nopT 179)

= OTnpaBnseT 06bHOB/IEHNSA TOJILKO NOC/IEe USMEHEHUNN B CETU (HET NepUoANYEeCKNX
obHoBNEHNN)

= [Meprnognyeckn otnpasnseT keepalive-cooblieHnsa gna nposepkn TCP-coeguHeHNS

= MeTpuka NpoTOKOsa Ha3biBaeTca path vector nnm atpubyThl (attributes)

ABTOHOMHAaA cucteMma

ABTOHOMHasa cucteMma (autonomous system, AS) — 310 cuctema IP-ceten n
MapLWpyTN3aTOPOB, YNpaBaseMbIX OGHUM NN HECKOJIbKUMU orepaTopaMu, NUMeLnmMm
eVHYI0, YHeTKO onpeneneHHyo noJMTnky mapwpytmsaymm ¢ MHTepHetom (RFC 1930).

AnanasoHbl HOMEPOB aBTOHOMHbLIX cMcTeM (autonomous system number, ASN):

= 0-65535 (n3HavYaNbHO onpeaeneHHbin anana3oH ana ASN 16 6uT)
= 65536-4294967295 (HoBbI Anana3oH ana ASN 32 6uta (RFC 4893))

Mcnonb3oBaHMe:

= 0 n 65535 (3ape3epBNpPOBaHbI)

= 1-64495 (ny6nn4Hble HoMepa)

= 65552-4294967295 (ny6nn4Hble HoOMepa)

= 64512-65534 (npnBaTHbIEe HOMepPaA)

= 23456 (npenctaBnsgeT 32-6UTHbLIN AMana3oH Ha YCTPONCTBaX, KOTopblie paboTatoT ¢
16-6UTHbLIM OMana3oHOM)

OnucaHue paboTbl NnpoToKoJa

= Tabnuua cocenen (neighbor table) — cnucok Bcex cocenen BGP

= Tabnuua BGP (BGP table, forwarding database, topology database):
= CNMCOK ceTen, NMoJsly4eHHbIX OT KaX4oro cocena
= MoXXeT cofmep>XaTb HECKOoJIbKO nyTen K destination cetam


http://tools.ietf.org/html/rfc1930
http://tools.ietf.org/html/rfc4893

= ATpubyTbl BGP 0na Ka)xaoro nyTtu
= Tabnnua MaplwpyTusaumm — CNUCOK JYYLWNX NyTen K CeTam
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Mo ymon4daHuio BGP oTnpaBnseT keepalive-coobuwieHnsa kaxxabie 60 cekyHa.

Ecnuv cyuwiecTByeT HECKOJIbKO NMyTen K nosiy4yaTesito, TO MaplpyTusaTtop byneTt
AaHOHCMPOBATb COCEASM HE BCE BO3MOXXHbI€ BapMaHTbl, @ TONbKO NYYLUNIA MapLUIPYyT M3

Tabnunubl BGP.
BHyTpeHHu# BGP (Internal BGP) u BHewwnun BGP (External BGP)

» BHyTpeHHu#h BGP (Internal BGP, iBGP) — BGP paboTatowmnin BHyTpu
aBTOHOMHOW cucTeMsbl. iBGP-cocean He o6A3aTeNnbHO O0J1XKHbI ObITb
HernocpenCcTBEHHO coegNHEHbI.

» BHewHun BGP (External BGP, eBGP) — BGP paboTawowunin Mmexay aBTOHOMHbIMU
cuctemamu. Mo ymonydaHuio, eBGP-coceamn [omXHbl 6bITb HENOCPEACTBEHHO

coegunHeHbI.

Ecnun iBGP-mapwpyTusaTopbl paboTaloT B HETPaH3UTHOM AS, TO CoegNHEHNE Mexay
HUMN JoJ>XHO BbITb full mesh. 3To cneacTeme NpMHUMNOB PpaboThbl MPOTOKONA — €C/n
MapLpyTn3aTop, HaXoOALWMACS Ha rpaHuue AS, nony4ynn obHoBEHME, TO OH NepenaeT
€ero BCeM COoCeasiM; COCeaun, KOTOPble HAaX0AATCS BHYTPU aBTOHOMHOW cUCTeMsbl, bonblLue
3TO 0OOHOBJ/IEHME HEe PacCNpPOCTPAHAT, TaK KakK CHMUTAIOT, 4TO BCe coceaun BHYTpu AS yxe

ero noay4unu.
TauMepbl NPOTOKOJIA
» Keepalive Interval — HTepBan BpeMeHN B ceKyHAax, MexXAy OTNPaBKON
coobuieHnin keepalive. Mo ymondaHuio 60 cekyHA.

= Hold Time — VIHTepBan BpeMeHM B CeEKyHAaXx, N0 UCTEYEeHUN KOTOPOro cocen
OyneT cYMTaTbhCA HEeQOCTYNHbIM. Mo yMmonyaHutio 180 cekyHA.

Tunbl coobweHun BGP

Y Bcex coobuieHnin BGP Takon popmaT 3arosioBka:


http://xgu.ru/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Inside_BGP.png
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Monsa 3aronoska BGP-coobweHunn:

= Marker — nosie, KOTOpOE BKJIKOYEHO B 3aroJsIoBOK A1 COBMECTUMOCTU. Pa3mep
nons — 16 6anT, Bce 6anTbl 40JIKHbI ObITb 1.

» Length — gnuHa Bcero coobuieHns B OKTETaxX, BKOYasA 3aroyioBok. lNose moxeT
npUHUMaTb 3HadyeHns ot 19 no 4096.

= Type — Tun nepegaBaemMoro coobuieHuns:

= 1 — OPEN

= 2 — UPDATE

= 3 — NOTIFICATION
= 4 — KEEPALIVE

Open

Open — ncrnonb3yeTcs ANs YCTAaHOBKM OTHOLLEHUIN coceacTtBa n obmeHa 6a30BbiMU
napameTpamun. OTnpaBnseTca cpasy nocne yctaHoBkn TCP-coegnHeHus.

dopmaT coobueHuns Open:
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KpoMe cTaHOapTHOro 3arosioBka naketa BGP, B coobuweHnn Open Takmne nons:

= Version — Bepcusa npoTokosia BGP

= My Autonomous System — HOMep aBTOHOMHOMN CUCTEMbI OTNPaBUTENs

= Hold Time — MakcuMasibHOe BpeMs B CeKyHOaX, KOTOpoe MOXXET MPOonuTu Mexay
nony4vyeHnem Keepalive n coobuweHnem Update. Bpems BbibrupaeTcd MUHMMaNbHbIM

= BGP Identifier — urpaet ponb B Bbibope nyTn nepecbinikn BGP-coobLieHuin npn
Hann4ymm bonee ogHOro KaHana cesa3n Mexay BGP-cocenamm

= Optional Parameters Length — ecnn paseH 0, TO B MapKep 3anuncbiBalOTCA
eanHunubl, a Optional Parameters nmeeTt HyseByto AJIMHY; eC/in He paBeH 0, TO B



Optional Parameters 3anncbiBaloTCs AaHHble A9 onpenenieHns Koaa, KoTopbii
yKa3blBaeTCA B MapKepe.

» Optional Parameters — urpaeT po/sib B GOPMUPOBAHUM U NOCSeayoLLEM
onpenesieHNn Koaa B rojie Mapkep.

Update

Update — ncnonb3yeTtca gna obmeHa nHgpopMaymen MmapLupyTmsaumnn.

®opmaT coobuweHns Update:
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Notification — ncnonb3syeTcs Korga Bo3HukatoT ownbku BGP. Mocne oTnpaBku
CooOLEeHNs ceccnsa € cocegoM pa3pbiBaeTCA.

®opmaT coobueHuns Notification:
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KpoMe cTaHOapTHOro 3arosioBka naketa BGP, B coobueHnn Notification Takne nons:

= Error Code — Tun onoseLleHuns:
= 1 — Message Header Error
2 — OPEN Message Error
3 — UPDATE Message Error
4 — Hold Timer Expired
5 — Finite State Machine Error
6 — Cease

Keepalive

Keepalive — ncnonb3syeTcsa ana nogaep>XmMBaHnUs OTHOLWEHNIN coceacTBa, A
obHapy>XeHnsa HeaKTUBHbIX cocenen.

CoobueHunsa Keepalive coCTOAT TONbKO K3 3arofsioBKa nakeTa (AsMHa 19 okTeToB).

Ecnn nepuoanyHocTb oTnpaBku keepalive-coobuieHnn BbicTaBneHa B 0, To coobuieHus
He OTNpPaBAATCA.



OTHOLUEeHuA cocencrTBa

Insa Toro 4Tobbl yCTAaHOBUTHL OTHOLLEHUS coceacTBa, B BGP Hafgo HacTpouTb Bpy4dHYtO
Ka><[oro cocepa.

Korga yka3biBaeTCs cocep, IoKasbHOro MapLlipyTm3aTtopa, oba3aTesibHO yKa3biBaeTCs
aBTOHOMHasa cmcTtema cocega. Mo aTon nHpopmaunm BGP onpegenseT Tun cocena:

= BHyTpeHHuh BGP cocep (iBGP-cocepn) — cocef, KOTOPbIA HAXOAUTCSA B TON Xe
aBTOHOMHOW CUCTeMe, YTO N JIOKasibHbIN MapLipyTmnsaTtop. iBGP-cocean He
o6a3aTeNIbHO AOJIKHbI ObITb HEMOCPEACTBEHHO COEeANHEHDI.

= BHewHun BGP cocen (eBGP-cocepn) — cocen, KOTOPbIN HAaX0ANTCA B
aBTOHOMHOW CUCTEMEe OTJINYHON OT JIOKAJZIbHOro MapwpyTm3saTopa. 1o ymonyaHuio,
eBGP-coceagn nonxHbl 6bITb HEMOCPEACTBEHHO COEANHEHDI.

Tun cocefia Mano BANAET Ha YCTaHOBKY OTHOLWIEHU cocencTBa. bonee cyuiecTBeHHble
OT/INYNA MeXXOYy pa3/IM4HbIMN TUMNAMK coceei NPOoSBAAIOTCA B nNpouecce oTrnpaBKu
obHoBneHnn BGP n gobasneHnn mapwpyToB B Tabnnuy MapLupyTmnsaumu.

BGP BbINONHSET Takue NpoBepKu, Korga GopMnupyeT OTHOLLEHUS COCEeACTBa:

1. MapwpyTunsaTop A0J/HKEH NOoay4YuUTb 3anpoc Ha TCP-coeanHeHne C agpecom
OTNpaBuUTeENS, KOTOPbLIN MapLIpyTM3aTop Han4eT YKa3aHHbIM B CMUCKe cocenen
(komaHga neighbor).

2. Homep aBTOHOMHOW CUCTEeMbI JIOKAJIbHOMO MapLipyTusaTopa LOJIKEH coBnafaTb C
HOMEPOM aBTOHOMHOW CUCTEMbI, KOTOPbIV YKa3aH Ha CoCefHEM MapLupyTM3aTope
komaHaon neighbor remote-as (370 TpeboBaHne He cobnogaeTcs npu
HaCTpoOWKax KoHenepauunn).

3. oeHTudumnkaTopsl MapwpyTtusaTopos (Router ID) He [o/mKHbBI coBNagaTh.

4. ECnn HacTpoeHa ayTeHTUgunKaumsa, To coceam A0SHKHbI NPONTKY eé.

™ Y nepBOro nyHKTa rMpoBepKn eCTb HeKOoTopas 0COBEHHOCTb: TOJ/IbKO Y OLHOIr0 13
}- OBYX MapLipyTusaTopoB IP-agpec, yKa3aHHbIN Kak agpec oTnpaskn obHoBeHUN,
- [oJKeH bbITb yKka3aH B koMaHae neighbor gpyroro mapwpyTumnsaTopa.

BGP BbinosnHAeT npoBepKy TanMepos keepalive un hold, ogHako HecoBnageHue 3Tux
rnapamMeTpoB He BAMAET Ha YCTAaHOBKY OTHOLLEeHUN coceacTBa. Ecnn Tanmepsl He
COBMagaloT, TO KaXkAbl MapwpyTmnsaTtop byaeT ncnosib3oBaTb MEHbLUEE 3Ha4YeHne
Tanvmepa hold.

CocTofHMA CBA3M C cocenaMm

= |dle
Connect
Open sent
Open confirm
= active
Established

CocTosiHue OxupaHue |Uunumnaumnsa |YcrtaHosseHo|OTnpasineHo lMonyuyeHo||Cocepn,
TCP? TCP? TCP? Open? Open? Up?

idle | Her | | H | |




Connect | MHa | | | | | |
Actve | Ma | Ha | | | | |
Opensent | MHa | MHa | Ha | MHa | | |
Sopr?ﬁprm Aa Aa Ha Ha Ha

[Established| Ha | Ha | Oa | Na | ba | ba |

Ecnn He coBnanu IP-agpeca ¢ cocenom, To 3TOT cocef, OyneT B cocToaHUM active.

ATpubyThl nyTHn (path attributes)

ATpunbyTbl NyTN pasgeneHbl Ha 4 KaTeropun:

1. Well-known mandatory — Bce mapuwpyTunsaTopsbl, paboTarLime No NpoTOKoONYy
BGP, 0O/>KHbI pacno3HaBaTb 3TW aTpubyTbl. JO/KHbBI MPUCYTCTBOBATL BO BCEX
obHoBNneHnax (update).

2. Well-known discretionary — Bce maplwipyTumnsaTtopsl, paboTatoLive no nNnpoToKosy
BGP, nos>KHbl pacno3HaBaTb 3TW aTpubyTbl. MOryT NnpucyTCTBOBaTL B
obHoBNeHusx (update), HO X NpucyTcTBMNE He oba3aTesnbHO.

3. Optional transitive — MoryT He pacno3HaBaTbCsa BCceMU peannsaumnamm BGP. Ecnin
MapLUpyTM3aTop He pacno3Han aTpubyT, oH noMevyaeT 0b6HOBNIEHME KaK YacTU4YHoe
(partial) n oTnpaBnseT ero gajblle cocegaM, COXpaHAsa He pacno3HaHHbIN
aTpnbyT.

4. Optional non-transitive — MoryT He pacno3HaBaTbCsA BCeMU peanusauymsamm BGP.
Ecnn mapwpyTm3saTop He pacrno3Han atpmbyT, To aTpubyT nrHopupyeTcs v npu
nepepade cocensam otbpacbiBaeTcs.

Mpumepbl aTpnbyTtos BGP:

= Well-known mandatory:
= Autonomous system path
= Next-hop
= Origin
= Well-known discretionary:
= Local preference
= Atomic aggregate
= Optional transitive:
= Aggregator
= Communities
= Optional non-transitive:
= Multi-exit discriminator (MED)
= Originator ID
= Cluster list

Autonomous system path

ATpnbyT Autonomous system path (AS Path):

» OnucbIBaeT Yepes Kakme aBTOHOMHbIE CUCTEMbI Haf0 NPoOnTK, 4Tobbl ONTN [0
ceTn Ha3HavyeHus.

= Homep AS pobasnseTcsa npu nepenaye obHoBneHns ns ogHom AS eBGP-coceny B
apyrom AS.



http://xgu.ru/wiki/BGP_route_reflector
http://xgu.ru/wiki/BGP_route_reflector

Ncnonb3lyeTcsa gns:

= oBbHapy>XeHus neTesnb
* NPUMEHEeHUs NOANTUK

Kakabin cermeHT aTpmnbyTa AS path
npeacrtasneH B Buge nonsa TLV (path

segment type, path segment length, :-:—Eﬂ:gxm 700
path segment value): S5 on nnoe s
3.3.0.0M6 300
= path segment type — nosne -
pa3sMmepoM 1 6anT ans AS 400
KOTOPOro onpepesieHbl Takue PP
3HaYeHus:
= 1 — AS SET:

" AS 700

7.7.0.06
7.7.0.0/16 700 —
44.0.016 300 400, AS 100

1.1.0016
AS 300 AS 200

. 220016 |

3.3.0.0/6

Heynopaanod4eHHoe MHOXXeCTBO aBTOHOMHbBbIX CUCTEM, Yepe3 KOTOopPble npoLwuen

MapLpyT B coobueHun Update,

= 2 — AS SEQUENCE: ynopsago4eHHOe MHO>XXeCTBO aBTOHOMHbIX CUCTEM, Yyepes
KOTOpble npoLwen MapwpyT B coobuweHnn Update
= path segment length — none pazmepom 1 6anT. YKasbiBaeT CKOJIbKO
aBTOHOMHbIX CUCTEM yKa3aHo B noJsie path segment value
= path segment value — HOMepa aBTOHOMHbIX CUCTEM, Ka)kaas rnpencrasieHa

nosem pasmepom 2 banTa.
Next-hop
ATpnbyT Next-hop

= |P-agpec cnepytowen AS ons
OOCTVXKEHNA CceTu
Ha3Ha4YeHus.

= 370 IP-agpec eBGP-
MapLipyTmnsaTopa, Yyepes
KOTOPbIN NOET NyTb K CETU
Ha3Ha4YeHus.

= ATpubyT MeHseTCa npu
nepepade npedukca B Apyryto
AS

" AS 400
440016

Third party next hop:
AS 100
1.1.0.0/16

eBGP-Cﬂ;H/,-/ﬂ 1111
2.2.0.016 11.11.1.2”/413
11, 111.1.2

" AS 300
330.0M6 ~ 2200186 L,

Origin

- AS 300

4.4.00M16 11.11.1.2 <7
330016 11.11.1.2 As ]-Du

220016 11.111.2)5 1.1.0.046
e .

11141

4+—11.1.1.2
]

110016 1]l

AS 20
2.2.0.0186

| 330016
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ATpnbyT Origin — yka3blBaeT Ha TO, Kakum obpa3oM Obi1 Nosy4YeH MapLIpyT B
obHoBNEHUWN.

Bo3Mo>KHble 3Ha4YeHuns aTpubyTa:

= 0 — IGP: NLRI nony4eHa BHYTpM NCXOOHON aBTOHOMHOW CUCTEMBI;

= 1 — EGP: NLRI Bbly4eHa no npoTtokony Exterior Gateway Protocol (EGP).
MpepwectBeHHUK BGP, He ncnonbsyetcs

= 2 — |[ncomplete: NLRI 6bin1a Bbly4eHaA KaKUM-TO Apyrum obpasom

Local preference

ATpunbyT Local preference:

» YKasblBaeT MapLipyTm3aTopaM BHYTPU aBTOHOMHOMN CUCTEMbl KaK BbINTU 3a eé
npenesnsbl.

= JTOT aTpunbyT NepenaeTcs TOJIbLKO B npeaenax ogHoON aBTOHOMHON CUCTEMBI.

= Ha mapuwpyTtmnsatopax Cisco no ymosndaHuto 3Ha4yeHue atpubyta — 100.

» BbibnpaeTca Ta ToYKa BbIXo4a Y KOTOPOM 3Ha4yeHue aTpmbyTa bonbLue.

= Ecnn eBGP-cocepn nony4vaeT obHOB/IEHNE C BbICTABJIEHHbLIM 3Ha4YeHueM local
preference, oH UrHopupyeT 3TOT aTpuUbyT.

Atomic aggregate

MeTkKa, yKa3biBatowas, 4To NLRI asngaeTca summary.
Aggregator

Cnuncok RID n ASN mapwpyTmnsaTtopos, co3gasumx summary NLRI.
Communities

ATpnbyT community:

= TermposaHue MapLUpPyTOB

= CyuwiecTByloT npeponpenesieHHble 3Ha4YeHns

= [1l0o yMOJIHaHUIO HE nepechlilaloTca cocensam

= OOuH N3 BapnaHTOB NMPUMEHeHUA: rnepepaeTca cocegHen AS o4 ynpaBneHns
BXOOALLMM TpaUKOM

3HavyeHuna ot 0x00000000 no OXOOOOFFFF n ot OXFFFFOO00 no OXFFFFFFFF
3ape3epBMpPOBaHbI.

Kak npaBnno community otobpaxkatotcsa B popmaTe ASN:VALUE. B Takom chopmaTe,
OOCTYMHbI 4719 NCnosib3oBaHMsa community oT 1:0 go 65534:65535. B nepBoin 4acTtu
yKa3blBaeTCs HOMep aBTOHOMHOMN CUCTEMbI, @ BO BTOPOW 3Ha4YeHne community, KoTopoe
onpenenseT NoANTUKY MapLipyTusaunum Tpaduka.

HekoTopble 3Ha4YeHnsa communities npeponpeneneHsl. RFC1997 onpenenseT Tpu
3HaYeHMA TakKnx community. 3TN 3Ha4YeHNA OO/HKHbI OONHAKOBO pacrno3HaBaTbCA U
obpabaTbiBaTbCA BCEMU peanm3saumamm BGP, KoTopble pacno3HaloT aTpmbyT community.

Ecnu mapwpyTusaTop noayyYyaeT MapLpyT B KOTOPOM yKa3aHo npegonpeneneHHoe
3Ha4vYeHne communities, TO OH BbINOJIHAET cneundunyeckoe, npenonpeneseHHoe
ODencTBMe OCHOBaHHOE Ha 3HavYeHun aTpubyTa.



MpenonpeneneHHble 3HavYeHns communities (Well-known Communities):

= no-export (OXFFFFFFO1l) — Bce MapLlpyTbl KOTOpble NepenatnTCcsa C TakuM
3Ha4YeHmem aTpmbyTa community He OO/IKHbI aHOHCUPOBATLCA 3a Npeaessbl
KOH(benepauun (aBTOHOMHas cMCTeMa, KOTopas He ABMSeTCA YacTbio
KOH(henepaunn cHuTaeTca KoHgenepaumen). To ecTb, MapwpyTbl He
aHoHcupytoTca EBGP-cocenam, HO aHOHCUMPYIOTCHA BHELWHUM COCeisM B
KOH(enepauunn,

= no-advertise (OXFFFFFF02) — Bce MmapLpyTbl KOTOpbIE NepenatnTca C Takum
3HaYvYeHneM aTpubyTa community He O4OKHbI aHOHCMPOBaTLCA Apyrum BGP-
cocensam,

= no-export-subconfed (OXFFFFFF03) — Bce MapwpyTbl KOTOpblE NepenarTcs C
TakuM 3HayvyeHnem atpmbyTta community He LO/IXKHbl AHOHCMPOBATbLCSA BHELLHUM
BGP-cocensim (HM BHeEWHMM B KOHdeaepaunmn, HN HACTOSALMM BHELWHNUM Ccoceasm).
B Cisco 3To 3Ha4yeHMe BCTpeYyaeTcs 1 nof Ha3eBaHueM local-as.

]l: MapLipyTunsaTopbl KOTOpble He noaaepXxusaioT aTpmbyT community, 6yayT
i, nepepasaTb €ro gasiee, Tak Kak 370 transitive atpunbyT.

Multi exit discriminator (MED)

ATpnoyTt MED:

= Micnonb3yeTca ana nHpopmmposaHunsa eBGP-cocenen o ToM, Kakon NyTb B
aBTOHOMHYIO cucTeMy 6onee NnpeanoyYTUTENbHbIN.

= ATpubyT nepepaeTca Mexay aBTOHOMHbIMN CUCTEMAMMU.

= MaplwpyTusaTopbl BHYTPWY cocegHen aBTOHOMHOW CUCTEMbl UCMNONb3YIOT 3TOT
aTpMbyT, HO, KaK TOJIbKO OOHOBNEHME BbIXOAUT 3a npeaensl AS, atpubyt MED
oTbpackiBaeTCH.

= YeM MeHblUe 3HavyeHune aTpmubyTa, TeM bonee npeanoyTuTENIbHa TOYKa BXo4a B
ABTOHOMHYIO CUCTEMY.

Weight (nponpuetapHbin atpubyTt Cisco)
ATpnoyTt Weight:

= [1l03BOJIS€T Ha3Ha4YUTbL "Bec" pas/iIndyHbIM NYyTAM JIOKaJIbHO Ha MapLUupyTnU3aTope.

= Icnosib3yeTcsa B TeX cJlydasax, Korga y ogHoro MmapLipyTtm3aTtopa eCTb HECKOJIbKO
BbIXO40B M3 aBTOHOMHOW CUCTEMbI (CaM MapLUPyTU3aTOp SABASETCS TOYKOMN
BbIX04a).

= IMeeT 3Ha4YeHMe TOJIbKO JIOKaJIbHO, B Npefenax MapwpyTmnsaTopa.

= He nepepnaeTcs B 0OHOBIEHUSAX.

= Yem Oosiblie 3HaveHne aTpubyTa, TeMm bosee npegnovYTUTENEH Ny Tb BbIXOA4aA.

Bbibop nyTtH

XapakTepucTuku npouenypsl Boibopa nyTn npotokosioMm BGP:

= B Tabnuue BGP xpaHATCA BCe N3BECTHbIE NyTW, a B Tabamue MapwpyTusaumm —
nyywiue.

» [yTu BbIOBMPAOTCA Ha OCHOBAHUM NOJINTUK.

»= [yTn He BbIBUPAOTCSA HA OCHOBAHUW NPOMYCKHOM CrocobHOCTN.



CHavana nposBepsaeTcs:

= [locTtyneH nn next-hop (Route Resolvability Condition
(http://tools.ietf.org/html/rfc4271#section-9.1.2.1) )

Onsa Toro 4Ttobbl next-hop cunTancsa goctynHeiM (accessible), Heobxoanmo
4T0O6bI B Tabanue MmapwpyTtmsaunm 6oin IGP-mapLupyT, KOTOPbIA BEAET K HEMY.

Cisco

Ha maplipyTunsaTtope Cisco, ecim He HaCTPOEHbl HUKaKue NMoJIMTUKK Bblbopa nyTy,
BbIOOP NyTWN NpoUCXoaMT TakMM 06pa3oM (Ha KaxkAbll cnenyowmin lar MmapLpyTusaTop
nepexonuT TOJIbKO NMPU COBNaZeHMN 3Ha4YeHU Ha NpeabiayLieMm):

MakcumanbHoe 3HavyeHue weight (N1okasibHO A9 MapwpyTu3aTopa).
MakcumManbHoe 3HadveHue local preference (ons scen AS).

MpennoyecTb JIOKaJbHbLIA MapLlpyT MapwpyTmnsatopa (next hop = 0.0.0.0).
KpaT4yanwmm nyTb 4epe3 aBTOHOMHbIE CUCTEMBI. (CaMbll KOPOTKNA AS_PATH)
MunHnManbHoe 3Ha4veHue origin code (IGP < EGP < incomplete).
MunHnManbHoe 3HavyeHune MED (pacnpocTpaHsaeTcs Mexay aBTOHOMHbIMU
cncreMmamm).

MyTb eBGP nyywe 4yem nyThb iBGP.

BbibpaTb NyTb Yepe3 6bamxkanwero IGP-cocena.

BbibpaTb caMbii CTapbii MapwipyT ansa eBGP-nyTw.

BbibpaTb NyTb Yepe3 cocena ¢ HaunmeHbwnm BGP router ID.

BboibpaTb NyTb 4Yepe3 cocena C HauMeHbLlWKUM IP-agpecom.

oukwNH

HOWwo N

1
1
Juniper

Ecnun cywecTByeT HECKOJIbKO MapLUpPyTOB 40 OOHOW CeTU Ha3HaveHus, byneT BbibpaH
TOJIbKO OAINH M3 HUX. Ka)KAbIW War B anropnTMme Bblbopa Ny4ylliero mapLwpyTa nblTaeTcs
YCTPaHUTb BCEe, KPOME O4HOr0 MapLpyThl K NYHKTY Ha3Ha4vyeHUs. Ecnv Ha ware
aJropyMTMa MapLUpyTOB BCe elle bonblie ogHoro, byneT BbINOJIHEH rMepexon Ha
chegywowmm war anroputma. Takmum obpasom, anroputm paboTaeT Jo Tex nop, rnoka
3T0 Heobxoammo. B ycTponcTsax Juniper BbiIbOp Hannyylwero mapLlpyTta NnponcxoanT no
cnepywoLwemy anaropuTmy:

1. npoBepkKa Ha [OCTYNHOCTb hext-hop B flokasbHOM Tabauue mapwpyTmsaunn. Ecnan
next-hop He poctyneH, MapwwpyT oTbpacbiBaeTCH.

2. MapwpyTusaTop BbibnpaeT MmapwpyT ¢ Hanbonbwmm Local Preference atpnbyTtom.

3. MapLwpyTu3aTop BbibMpaeT MaplwpyT C KpaTyanwmm AS Path length.

4. MapuwpyTu3aTop BbibMpaeT MapLpyT C HAMMeEHbLIMM 3HavYeHnem aTpubyTa Origin
(To ecTb oThoaeTca npegno4vteHne IGP).

5. MapwpyTunsaTop BbibMpaeT MapwpyT C HAUMEHbLUUM 3Ha4YeHneMm MED. 3ToT war
BbIMNOJIHAETCSA, MO YMOJIHAHUIO, TOJIbKO 0151 MapLUPYTOB 13 ogHon AS.

6. MapLpyTu3aTop BbibMpaeT MapLpyThbl, NoJly4eHHble oT cocenen EBGP Hexenn
rnony4veHHble oT IBGP cocepnen. Ecnn octanbHble MaplwpyTbl EBGP-MapwpyThl,
MapLUpyTU3aTop NepexoauT K wary 9.

7. MapLipyTusaTop BbibnpaeT MapLlpyT C HauMeHbLlen MmeTpukon IGP K
aHoHcupyemoMy BGP Next Hop.

8. ecnm ncnonblyetca Route Reflection gna IBGP nupuHra, mapwpyTusaTop
BblbupaeT nyTb ¢ HauMmeHbwnM Cluster-List length.

9. MapLwpyTmM3aTop BbiDMpaeT MapLlpyT OT NapTHepa C HauMeHbLlw KM Router ID.

10. mapwpyTusaTop BbibMpaeT MapLwpyT OT NapTHepa C HauMmeHbLwnM Peer Address.


http://tools.ietf.org/html/rfc4271#section-9.1.2.1

TONbKO NyYLWMIA NyTb NOMeLWaeTcsa B Tabanyy MapwpyTusaunum n aHOHCMpyeTCSa
= . BGP-cocepsam.

BGP B mapuwpyTtusatopax Cisco

OcHoBHas cTpaHuya: BGP B Cisco

BGP B MmapwpyTusartopax Juniper

OcHoBHas cTpaHuya: BGP_B_Juniper

BGP B Quagga

OcHoBHas cTpaHuua: Quagga
KoHcpurypaumoHHbie cpannbl qua2, quad, quab

KoHgurypaumoHHble hannbl Ha cTpaHunue BGP/config.

AonosiHuTesibHaa nHdopMmauus

RFC:

= RFC 4456 — BGP Route Reflection: An Alternative to Full Mesh Internal BGP (iBGP)
= RFC 5065 — Autonomous System Confederations for BGP

Cisco Systems, Inc. [nokasaTs]
CeTeBOM ypOBEeHb [nokasaTe]
BGP - Border Gateway Protocol [nokasaTs]

NcTo4YHuK — «http://xgu.ru/wiki/BGP»
KaTeropun: He3asepwéHHasa ctatbs | Cisco | AnHaMmuyeckas MapLlipyTusaums |
MapuwpyTnsaumusa | BGP

= [locnepgHee n3MeHeHue 3Ton cTpaHuubl: 18:35, 29 maa 2015.
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