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AKTUBHO yyacTByeM

3a,£|,ae|v| BOMPOC B 4aT UJIN TOJIOCOM

Off-topic obeyxpaem B Slack #kaHan rpynnbl unn #general

Bonpockl BUXY B 4aTe, MOry OTBETUTb He Cpasy
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BGP. Basic

Buabl NpOTOKONOB:

* IGP —interior gateway protocol ISIS/OSPF/RIP/EIGRP

* EGP — exterior gateway protocol BGP



BGP. Basic

BGP(Border Gateway Protocol) — 310 ocHOBHOWM NPOTOKON AMHAMMNYECKOM
MapLLPYTU3aLUN, KOTOPbIN Ucnonblyetca B UHTepHeTe

BGP —
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BGP. Basic

< AS300 .

AC (AS — Autonomous System) — aTo
cnctema |IP-ceter n mapLupyTn3aTopos,
YNPaBAAEMbIX OAHUM NN HECKOJIbKUMMU
onepaTtopamu, UMerLWNUMnN eanHyto

NONUTUKY MapLLPYTU3aLUKN ¢ MHTEepHETOM.
(Owiki)



BGP. Basic

[nobanbHbIM pacnpegeneHnem agpecHoro NpPocTpaHcTea 3aHMmaeTcsa — IANA.

OpgHaKo Bce cBou 3aga4uun genermpyet RIR, KOTopble OTBeYatloT 3a onpegeneHHble YacTu
nnaHeTtbl(EBpona n Poccmsa — RIPE NCC)

Bl AfriNIC
Bl APNIC
Bl ARIN
B LACNIC
RIPE NCC




BGP. Basic

RIR — Regional Internet Registry, permoHanbHaa perncrpaTypa
MHTEpPHEeTa.

Bcero nx nAaTb:

* RIPE ana EBponsl n banmxKHero BocToka
* ARIN ana CeBepHon AMeEPUKM

* APNIC ona Asmm n Tuxoro OKkeaHa

* LANIC ana JTaTuHCKON AMEPUKHM

* AfriNIC gna AQppuKkm

Bl AfriNIC
Bl APNIC
Bl ARIN
B LACNIC
RIPE NCC
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BGP. Basic. Advanced

" AS200 -

AC (AS — Autonomous System) — aTo
cnctema |IP-ceter n mapLupyTn3aTopos,
YNPaBAAEMbIX OAHUM NN HECKOJIbKUMMU
onepaTtopamu, UMerLWNUMnN eanHyto

NONUTUKY MapLLPYTU3aLUKN ¢ MHTEepHETOM.
(Owiki)




BGP. Basic. Advanced

lnana3oHbl HOMEPOB dBTOHOMHDbIX CUCTEM:

* 0-65535 (M3Ha4anbHO onpeaeneHHbIn ananasoH ana ASN 16 6uT)
* 65536-4294967295 (HoBbIN Anana3oH ana ASN 32 6uta (RFC 4893))(main 2007)

cnonb3oBaHMe HOMePOB aBTOHOMHbIX CUCTEM:

®* 0wn65535 -3ape3epBUpoOBaHbI

° 1-64495 nybanyHble Homepa (Bce YTo He Bbigann Ao 2012 — peseps y IANA)
®* 65552-4294967295 nyban4yHble Homepa (Bblaatotca ¢ 2010)

®* 64512-65534 - npmnBaTHble HOMepa

® 23456 - npeacrtasnaeT 32-6UTHbINM AMana30H Ha YCTPONCTBAX, KOTopble paboTatoT ¢ 16-
6UTHBIM AMana3oHOM(ANs8 COBMECTUMOCTU CO CTapbiM obopyaoBaHnem)



BGP. Basic. Advanced

32-bit ASN (ASN32):

1. 2732 HOomepoB
2. ¢ 0 po 65535 Has3biBatoTca “mappable ASN” (nepBbie 16 61T B Takux ASN — Hynn)

[18a Bnaa 3anmncm ASN32:

1. yucno ot 0 oo 4294967295;

2. KaK TouKa, pasgenatowaa ASN32 Ha aBa 16 6GUTOBbIX 3HaYEHUA:
" 65535(16)= 0.65535(32)

" 65531(16)=1.0(32)

" 65532(16)=1.1(32)

= 78960(16)=1.13424(32)



BGP. Basic. Advanced

123.0.0.0/24
AS-PATH: 30C

198.51.100.0/30

- -
/AS100 .1, |
e )
! Ij
\\ 100.0.0.0/23 j,.'
N\ e .



BGP. Basic. Advanced

123.0.0.0/24
AS-PATH: 300

123.0.0.0/24

— AS-PATH: 300, 20C
/AS100
a
l J
\\ 100.0.0.0/23|
. <7



BGP. Basic. Advanced

3auem AS-Path?



BGP. Basic. Advanced

* [lpepoTBpalweHme netesnb mapwpyTtusaymu. B AS-Path He gomKHO BbITb
NOBTOPAOLMXCA HOMEPOB

° Bblbop Hanayywero mappyTta. YHem kopoye AS-Path, Tem
npeanoyTuTe/ibHee MappyT

Homep AS moxeT nostopaTtbca B AS-Path:
* Korpga Bbl ucnosnb3syete AS-Path Prepend

° Korga Bbl XOTUTE COeANHUTb ABa KYCKa 0gHOMN AS, He nMmetoLWwmx Npsamo
CBSI3U APYr C APYroM.



BGP. Basic. Advanced

— - - N —
—Asto0 v Ve ~ N —— AS200 .

IP-CBARHOCTD

BGP




BGP. Basic. Advanced

1.
2.
3.
4.
5.
6.

IDLE - nsHayanbHoe coctoaHune BGP-coceactsa. Huyero He npouncxoaut
CONNECT — Cnywaet nopt 179, HO HMYero He oTnpasaaeT

ACTIVE — Otnpasun SYN n Kaet oTBeT OT coceaa

OPENSENT** — BGP Hayan obmeH coobuweHuamm OPEN. CoobuieHmne otnpaBaeHo
OPENCONFIRM** — coobuieHne OPEN nonyyeHo

ESTABLISHED — Bce HacTpomnKu cornacoBaHbl U ceccust BGP paboTaer



BGP. Basic. Advanced

* Open — cornacoBaHne Homepa AS, Hold Timer u Router ID

°* NOTIFICATION — oTnpaBnAtoTca B C/iy4ae Kakux-1mbo npobnem, ytobbl pa3opsBaTb
ceccuto

°* UPDATE — 06meH mapipyTHOM nHbopmaumen

° KEEPALIVIE - «fl BCE eLlé KmuB» (paboTaeT TaK e noATBep:KAeHNEM YTO
nHpopmauma NoayyeHa)

°* ROUTE REFRESH — no3BonseT 3anpocuTb y CBOUX coceen Bce MapLlpyTbl 3aHOBO
6e3 pectapta BGP npouecca



BGP. Basic. Advanced
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BGP. Basic. Advanced

Ommpaeunu TCP Oxugaem TCP

MpobnemMsl ©
ycTaHoBKoW TCP-ceccum

Ompaeunan
coobuweHne
OPEN

He nonydeno OFEM
MK NapaMeTpbl
He COOTBETCBYIOT
opYyr Apyry

Mpobnemsl
c BGP vnn
TCP

OPEM
SENT

He nony4eHo noaTeep#asHe
KEEPALIVE oT cocepa

OPEM

B Tabavue € ONEIRM M
MaplpyTMsaumm "l c::gqgﬂ:e
HalAeHbl MapLWpYyThI opENm

4NnA oTmpaekK coecepy




BGP. Basic. Advanced

RIB Loc-RIB
Check (BGP Database)

Next-Hop& ¢

vy Chec [ A E-Ou )—-q
Identify BGP
Best Path




BGP. Basic. Advanced

Adj-RIB-In — coaepxunTt BCe npedunKcbl B UCXOAHOM BUAE A0 MOMEHTA UX MNOJIHOM
06paboTKM

Loc-RIB — coaep»K1T Bce noKanbHbie Uan nonydeHHble oT BGP npeduKcebl (Tak e
Ha3biBatoT FIB - forwarding information base)

Adj-RIB-Out — CogepruTt npeduKcbl, KOTOpble Heobxoammo oTnpaBuUTb Apyrmm BGP
peers



BGP. Loc-RIB

Network — Mony4yeHHbIN npedunKc
Next Hop — Agpec chegytoulero nepexoaa
Metric — MED. OnuuoHanbHbIM aTPNOYT

Local Preference — atpnbyt 8 BGP ana Bbibopa
mapuwpyTta. Well-know discretionary

Weight — nokanbHbIn Cisco-aTpmbyT ans
BbibOpa cneundnyHOro mapLupyTa

Path — AtpnbyTt BGP. Well-know mandatory
Origin — ATpnbyt BGP Well-know mandatory

R1# show bgp ipv4 unicast

BGP table version is 4, local router ID is 192.168.1.1
Status codes: s suppressed, d damped, h history, * walid, > best|
r RIB-failure, S Stale, m multipath, b backup-path)
X best-external, a additional-path, c RIB-compressg
Origin codes: i - IGP, e - EGP, ? - incomplete

RPKI validation codes: V valid,

Network Next Hop
* 10.12.1.0/24 10.12.1.2
*> 0.0.0.0
*> 192.168.1.1/32 0.0.0.0
*> 192.168.2.2/32 10.12.1.2

I invalid, N Not found

Metric LocPrf Weight

0

o o e

R2# show bgp ipv4 unicast | begin Network

Network Next Hop
* 10.12.1.0/24 10.12.1.1
*> 0.0.0.0
*> 192,168.1.1/32 10.12.1.1
*> 192.168.2.2/32 0.0.0.0

0
32768
32768

0

Metric LocPrf Weight

0]
0
0

0
32768
0
32768

P3
64

61




BGP. Adj-RIB-Out

Network — Mony4yeHHbIN npedunKc
Next Hop — Agpec chegytoulero nepexoaa
Metric — MED. OnuuoHanbHbIM aTPNOYT

Local Preference — atpubyt 8 BGP ans
Bbibopa mapwpyTta. Well-know
discretionary

Weight — nokanbHbIn Cisco-aTpmbyT ans
BblboOpa cneunduyHOro mapLupyTa

Path — Atpnbyt BGP. Well-know mandatory

Origin — ATpnbyt BGP Well-know
mandatory

R1# show bgp ipv4 unicast neighbors 10.12.1.2 advertised-routes
| Qutput omitted for brevity

Network Next Hop Metric LocPrf weight P{
*> 10.12.1.0/24 0.0.0.0 0 32768 i
*> 192.168.1.1/32 0.0.0.0 0 32768 i

Total number of prefixes 2

R2# show bgp ipv4 unicast neighbors 10.12.1.1 advertised-routes
! Qutput omitted for brevity

Network Next Hop Metric LocPrf wWeight P{
*> 10.12.1.0/24 0.0.0.0 0 32768 1i
*> 192.168.2.2/32 0.0.0.0 0 32768 i

Total number of prefixes 2
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