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2 Uenb

Llenb gaHHOro pykoBoAcTBa — NpefocTaBuTb YMTaTeNi0 OCHOBHbIE MHCTPYMEHTbI, He06XoANMbIe ANst
noctpoenus IP-thabpukn Ha 6a3e o6opyaoBaHus Eltex. B ocHoBe gaHHON IP-chabpukm ncnonb3yercs
TexHonorns EVPN/VXLAN.

Ll,eﬂeBOVI ay,D,MTOpMeIZ ABMAKTCA CETEBbIE CNEeUNa/INCTbl, CUCTEMHbIE NHTETPaTOpPbI, MAapPTHEPbI N 3aKa34nku,
ncnosb3ywwme nin nnaHnpyrwme ncrosib3oBaHne 060py,qOBaHMﬂ npon3eoacrtea Eltex.
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3 Ncnonb3yemble TEPMUHbI U COKpALLEeHUS

BFD (Bidirectional Forwarding Detection protocol) — npoTokos, co3aaHHbIi A5 6bICTPOro 06HapPYXeHus
HencnpaBHOCTEN /INHKOB.

ECMP (Equal-cost multi-path routing) — TexHonorusi 6as1aHCUPOBKN Harpy3ku, NO3BO/SIIOLLAS NepeaaBaTb
NakeTbl OAHOMY MOyYaTesTHo N0 HECKOMTbKUM «/TyULLIMM MapLupyTam». [JaHHblli hyHKLMOHaN npeaHa3HayeH
NS pacnpeneneHns Harpyskm u onTuMmnsauum NPonyckHoM CNOCO6HOCTM CETM.

ESI — ethernet segment identifier — yHukanbHbIi B Npeaenax ip-habpukn naeHtudmkarop ethernet-cermeHra.
NmeeT gnnny 10 6ainT.

Ethernet-segment (ES) — npefcTtaBnsieT co60i COBOKYNHOCTb JIMHKOB, 06pa3ytoLLMX arpernpoBaHHbIii KaHau
(LAG), coeguHsitowmii KNMEHTCKOE YCTPOICTBO ¢ rpynnoii Leaf.

EVPN (Ethernet Virtual Private Network) — ctaHgapT, onpegeneHHblii B RFC 7432. EVPN — 370 paclunpexune
npoTtokona BGP (address-family, AFl: 25, SAFI: 70), hyHKUMOHMPYIOLLEE KaK NIOCKOCTb YNpaBieHust ans
co3paHuns L2VPN- n L3VPN-cepsucoB. PacluvpeHne no3BosisieT ceTn nepegasarb MHPOPMALMNI0 O KOHEYHbIX
yCTpoWcTBax, Takyto kak MAC- n IP-agpeca.

IBGP (Internal BGP) — nucnonb3yetcsi ans coeanHeHus BGP-cocepeli B npeaenax ogHoin aBTOHOMHOV
CUCTEMBI.

IGP (Interior Gateway Protocol) — npoTokon BHyTpeHHero wto3a (Hanpumep 1S-1S, OSPF). IGP-npoTokonbl
NCNONb3YTCA 418 Nepefayn nHpopmaumm o maplipytax B npefenax asBTOHOMHON CUCTEMbI.

Ingress replication — pexvm pa6otbl VXLAN, npu koTopom pennunkauusa BUM-Tpadmka ocyLlecTBnsieTcs Ha
Bxogswem VTEP.

IP-dhabpuka — ceTeBas MHPaCTPYKTypa, OCHOBaHHAaA Ha npoTokone IP 1 no3sonswasn co3gasarb
HECKOIbKO CUMMETPUYHBIX NyTel Mexay BceMu ycTpolictBamu B IP-chabpuike.

L3VNI — VNI, ncnonb3yemsblii Ans MapLipyTusaumm.
Leaf — ycTpoiicTBO ypoBHsi gocTyna B IP-cpabpuke.

MSDP — npoTokon 06HapyXeHUss UICTOYHNKOB MHOroaApecHol pacchisikn. B pamkax ip-thabpukn ncnonb3yercs
Ans obMeHa nHdopmMaumeii 06 nctouHmkax multicast-tpadpuka mexay Spine.

Multicast VXLAN — pexum pa6oTtbl VXLAN, npu koTopoM pennunkaums BUM-Tpadmka ocyuiectensercs
nocpeactsom PIM multicast.

OOB-uHTepeiic — oTAE/NbHbLIV NOPT HA YCTPOICTBE AN YAa/IEHHOrO YnpaB/eHus. YnpasneHve
OCYLLECTBNSIETCS MO CETU Pa3fe/IbHO C KaHA/IOM Nepesayn AaHHbIX.

Overlay-ceTb — normyeckasi ceTb, Co3aaHHasn nosepx Apyroii, underlay-ceTu, 1 ncnosnb3ytollas eé
MHDPACTPYKTYPY Kak TPaHCMopT.

PIM — npoTokon MHoroagpecHoi MapLipytusaummn gns IP-ceteii.

POD (Point Of Delivery) — o6oco6neHHas rpynna ycTpoiicTB B Tononorun Knosa (Spine nepBoro ypoBHs 1
Leaf), Spine koTopoii nmetoT cBsi3n ToNbko ¢ Leaf cBoeii rpynnbl n He nmetoT cBsAsu ¢ Leaf octanbHoli IP-
habpuvikn.

Route target (RT) — pacwupeHHoe BGP community.

Spine — LUeHTpasibHOEe YCTpolicTBO B IP-chabpuike, umetowlee nogkntoueHns ko scem Leaf (k Leaf ceoero POD B
cnyyae Hannumsa POD B cxeme).

Underlay ceTb — 6a30Bas donsmyeckas ceTb, ob6ecneunsatoas BO3MOXHOCTb COeMHEHNS MeX 4y BCEMMU
yCTpOMCTBaMMU.

VNI (Virtual Network Index) — naeHtucukatop cet B pamkax VXLAN. NimeeT anvHy 24 6uta.

VTEP (Vitual Tunnel End Point) — ycTpolicTBO, Ha KOTOPOM HaumHaeTcs un 3akaHumBaeTcst VXLAN-TOHHENb.
Tpadomk nHkancynupyetca B VXLAN Ha VTEP-uctouHuke, a gekancynauus BbinosiHAETCA Ha yaaneHHom VTEP.
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VXLAN (Virtual eXtensible Local Area Network) — BupTyasibHasi paclumpeHHas yacTHast ceTb. OnvcaHa B
cTaHgapTe RFC 7348. 310 TEXHOOIMNA CO34aHns BUPTYaslbHOW (Ha/T0KEHHOIA) CETU NOBEpX CyLLecTBytoLeii IP-

MHpPaCTPYKTYpbl.
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4 Apxutektypa Spine-Leaf

Hwxe npeactasneHa npumepHasn cxema |P-gpabpuku, NOCTPOEHHOI C MCNO/Ib30BaHMEM apXUTEKTYpPbI Spine-
Leaf.

SPINE

4

LEAF

Led 1

e
y s/
- -

HOSTS

Host1 Host2
Btopoe Ha3BaHue gaHHoli Tononormm — ato Folded Clos, cnoxeHHast nononam cetb Knosa.

YcTpoiicTBa ypoBHs Leaf B AaHHOIT TONOMOIN BbIMO/THAOT PO/ib KOMMYTATOPOB A0CTyna. K HUM
NoJK/toUaeTCs OKOHeUHoe o6opyaoBaHue. Leaf B cBol ouepeb NoAKNOUYAKOTCS K YCTPOMCTBAM YPOBHSA Spine
(OH e ypoBeHb KOMMYyTaLUN).

3agava 3T0ro ypoBHA — MakCUMasibHO ObICTpas MapLupyTM3aums NakeToB ¢ ogHoro Leaf Ha apyroi. Takum
06pa3om mexay kaxaoin napoli Leaf cywiectByer konmyecTBO paBHO3HAYHbIX NyTeR, paBHOE KONNYECTBY
Spine.
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B cxeme Huxe IP-habpuka, ncnonb3yemas a5 npumepa, yBesimyeHa B asa pasa.

SUPERSPINE e’ I I
Fad 'y v

SPINE

7

/// ,-'":j

a2 L/
LEAF  [Rr K-
L L

Leaf 11 Leaf_12 Leaf 13 Leal_14 Leaf 21 Leaf_22 Leal 23 Leaf_24

HOSTS !E !EI u _I !EI

Host1 Hosi2 Host3 Host4

MosBunock pasgeneHve Ha POD (cMm. Vicronb3yenbie TepMUHBI U COKPaLLEHNS) U AONOMHUTENbHBIA YPOBEHb
KomMMyTaumm — SuperSpine unv Spine BTOporo ypoBHsi. JaHHas IP-chbabpuka coctont ns asyx POD. Ha cxeme
BMAHO, 4To POD 060c06n€eHbl Apyr OT Apyra — y Spine nepBoro ypoBHsi (Ha cxemMe 3T0 yCTpoiicTBa
Spine_11-22) ecTb coeMHeHWs1 TONbKO C onpeaeneHHoii rpynnoii Leaf-Leaf-amu cBoero POD. CBsi3b Mexay
POD ocyulecTtBnsieTca yepes Spine BTOPOro ypoBHSi.

B cxeme ncnonb3yoTca cregytowme npoTokKosibl U TEXHOOMK:

+ Beugy ncnonb3oBaHunsa B cxeme EVPN 0CHOBHbIM MPOTOKO/I0M, MapLupyTrlaumm sisnsietca BGP. Ceccum
BGP yctaHaBnusatoTcsa mexay loopback-nHrepdpeicamm ycTpoiicTs. Bece ycTpoiicTBa MMEOT eAunHbiIi
HOMep aBTOHOMHOW CUCTEMbI, 06pa3ys NPOCTpaHCTBO IBGP.

+ B HacTpoiikax npotokona BGP 3ageictByetcs address-family L2VPN EVPN. ViMeHHO 06MeHOM
coobueHnsiMn B pamkax atoilt AF n obecneumBaetcs pabota texHonorun EVPN.

+ B kauecTBe IGP (NpoTokona BHYTPEHHETO LUt03a) B JaHHOM PYKOBOACTBE UCMO/b3YHOTCSt MPOTOKONbI IS-
IS n OSPF. OcHoBHas 3aga4ya IGP ob6ecneunTb IP-cBA3HOCTL Mexay Bcemu loopback-uHtepdgeincamm
CXeMbl, TaK Kak mexay Humu ctposatca BGP-ceccun n VXLAN-TYHHENN.

+ [ins 6bICTPOro 06HaAPYXEeHNs1 HeMCNpPaBHOCTEN IMHKOB Mcnonb3yeTcsa NpoTokon BFD. OH no3sonser
onpefennTb HeMCNPaBHOCTb JINHKA MeHee YeM 3a 1 cekyHay. MUHUMaIbHO BO3MOXHOEe HacTpavBaemoe
Bpems peakuummn — 150 mc.

+ BGP route reflector (RR). HacTtpoiika BGP, no3sonsiiowas MapLipyTu3aTopy BbiCTynaTb B ponu
peTpaHciaTopa MapLpyToB. Tak Kak B Tononorny Knosa oTcyTCTBYET No/IHaA CBA3HOCTb U
ncnonbyetcs iBGP, pacnpocTpaHeHne MapLipyTHOR MHhOpMaLumM OrpaHMYyeHo TONbKO NPSMbIMU
nvHkamn. RR no3BonsieT KoMMyTaTopam YPoBHSA Spine peTpaHCcAnpoBaTb 06HOBNEHNSA MapLUpPyTHOM
NHGOopMaL M Mexay kKomMmyTaTtopamu ypoBHs Leaf.

* Ncnonb3oBaHue TexHonorn ECMP B Tononorum Knosa o6si3atensHo. bnarogaps ein Hemcnonb3yemble
JNIMHKN B CXeMe OTCYTCTBYIOT. Harpy3ka paBHOMEpPHO pacnpegesnaercs no BCem SIMHKaMm, OCTYMHbIM
mexay noboli napoii ycTpolicTs Leaf. MoBbiwaeTcs 0TKa30yCTONYMBOCTb CXEMbI.

« Jumbo-frame — nogaepxka nepegaum 6onblunx doperimos, o 10200 6aiiT.

+ [poTokonbl cemencTBa Spanning Tree BbIKNIOYEHbI Ha BCeX ycTpoincTBax IP-chabpuku.
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5 YctaHoBKa NMuUeH3uin

Mopaepxka npotokona BGP n texHonornn EVPN/VXLAN npepocTasiisieTcs no nnueH3nmn. Yoeanteco B
Ha/IM4uM COOTBETCTBYHOLUMX NNLEH3WI. ECv NuueH3nmn oTCyTCTBYHOT, HEOBX0AMMO UX YCTaHOBUTD.

1. BbiBog koMmaHabl show license B c/iyyae oTCyTCTBUSI YCTAHOBNEHHbIX NULIEH3WIA:

console#show license
Features 1installed:
Licenses Licenses
Feature installed used Active

Licenses installed:

2. NS yCTaHOBKM NIULIEH3MN HEOBX0AMMO 3arpy3unTb aiin NMNLEH3UN Ha YCTPOCTBO C MOMOLLLH KOMaHAb!
boot license source_url. Mpumep:

consolet#tboot license tftp://192.168.1.1/licensefile

consolet#tboot license tftp://192.168.1.1/licensefile

02-Jun-2022 12:01:49 %COPY-I-FILECPY: Files Copy - source URL tftp://192.168.1.1/1l1icensefile
destination URL flash://system/licenses/licensefile

02-Jun-2022 12:01:49 %LICENSE-I-INSTALL: License file licensefile was installed

02-Jun-2022 12:01:49 %COPY-N-TRAP: The copy operation was completed successfully

Copy: 1181 bytes copied in 00:00:01 [hh:mm:ss]
3. MNepe3arpy3unte yCTPOMCTBO NOC/E YCNELIHON 3arpy3kn thaiina nmueHsnm ans ee npuMeHeHus.
4. BoiBog koMmaHzbl show license B cniyyae ycnewHo yCTaHOBNEHHbIX JINLEH3UIA:

console#show license

Features installed:
Licenses Licenses

Feature installed used Active
BGP 1 1 Yes
EVPN 1 1 Yes

Licenses installed:

License name: licensefile
License version: 1.0
Valid for device: ES7TAQ00000 (e0:d9:e3:00:00:00)
Status: Active
Features:
BGP, EVPN

10
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6 HacTtpoiika underlay c ucnonb3osaHnem nportokona IS-IS

Hwxe npeacTaBneHa cxema [/l NpakTUYecKoi yacTtu.

lo1: 10.0.1.1 lo1: 10.0.2.2

SPINE \6/ g~

2

lo1: 10.0.0.1

T
= Val
LEAF
.
Legf 1

lo1: 10.0.0.2 lo1: 10.0.0.3

A

A -
HOSTS EEI EEI
= Host2

Host1

& |P-agpecauus B KOHUrypauusix B JaHHOM PyKOBOACTBE UCMO/b3yeTcsa Ans npumMepa.

Appeca loopback-uHtepdeiicoB (0603HaueHbl Ha cxeme):
Spine_1:10.0.1.1

Spine_2: 10.0.2.2
Leaf_1:10.0.0.1
Leaf_2:10.0.0.2
Leaf_3:10.0.0.3
NINHKOBOUYHbIE CeTH:
Spine_1-Leaf_1:172.16.1.0/30
Spine_1-Leaf_2:172.16.2.0/30
Spine_1-Leaf_3:172.16.3.0/30
Spine_2-Leaf_1:172.16.1.4/30
Spine_2-Leaf_2:172.16.2.4/30
Spine_2-Leaf_3:172.16.3.4/30

11
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6.1 Hactpoiika Spine

BbinonHeHVe NepBUYHO HACTPONKM KOMMYTaTopa:

console(config)#no spanning-tree

console(config)#port jumbo-frame

This setting will take effect only after copying running configuration to startup configuration
and resetting the device

console(config)#ip maximum-paths 32

Warning! New value will be applied only after reboot

console(config)#hostname Spine_1

Spine_1l(config)#

lpe:

a

no spanning-tree — BbIK/IOYEHNEe NpoTokona STP;

port jumbo-frame — BK/IOYEHME NOAAEPXKKM Nepegaym 60nbLUNX PPENMOB;

ip maximum-paths 32 — 3afaHvne MakCUMaslbHOIo KONIMYECTBO MyTen, KOTOPbIEe MOTYT ObITb
ycTaHoB/eHbI B FIB ans kaxaoro mapuipyTa, ¢ NOMOLLbL Yero 3aaeincteyerca ECMP;
hostname Spine_1 — 3aflaHne UMEHN YCTPOCTBA.

HacTpoliku port jumbo-frame v ip maximum-paths 32 BcTynatoT B cvuny ToNbKO nocne nepesarpysku
yCTponcTBa. /19 3T0ro HE06X0ANMO COXPaHUTbL KOHGOUIypaLmio 1 BbIMOMHUTL Nepe3arpysky:
Spine_1#write

Overwrite file [startup-config].... (Y/N)[N] ?Y

23-Jun-2022 07:13:16 %COPY-I-FILECPY: Files Copy - source URL running-config destination URL
flash://system/configuration/startup-config

23-Jun-2022 07:13:16 %COPY-N-TRAP: The copy operation was completed successfully

Copy succeeded

Spine_1#reload

This command will reset the whole system and disconnect your current session. Do you want to
continue ? (Y/N)[N] Y

Shutting down ...

MPOKOHTPONNPOBATL NPYMEHEHME HACTPOEK NOC/Ie Nepe3arpy3ky MOXHO B BbIBOAE CNEAYHOLLMX KOMaHA show.
Mpumep:

Spine_1l#show ports jumbo-frame

Jumbo frames are enabled
Jumbo frames will be enabled after reset

Spine_1l#show ip route
Maximum Parallel Paths: 32 (32 after reset)
Load balancing: src-dst-mac-ip

IP

Forwarding: enabled

Codes: > - best, C - connected, S - static,

R - RIP,
O - OSPF 1dintra-area, OIA - OSPF 1inter-area,
OE1l - OSPF external 1, OE2 - OSPF external 2,
B - BGP, i - IS-IS, L1 - IS-IS level-1,

L2 - IS-IS level-2, ia - IS-IS dinter area

Ctpoku Jumbo frames are enabled 1 Maximum Parallel Paths: 32 (32 after reset) ykasbiBatoT Ha ycneluHoe
BK/IIOUYEHNM COOTBETCTBYHOLLMX HACTPOEK.

BbINoNHWTE HACTPOWKY MHTEPKelicoB.

12
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[na ynpolweHns npoueaypbl HACTPOIiKM Yepe3 KOHCO/b CHaYasla MOXHO MCMNoNb30BaTh hyHKLM0 terminal no
prompt, OTK/IH04aOLLLYI0 HEOGXOANUMOCTbL NOATBEPXKAEHMSA Nepe, BbINO/THEHMEM HEKOTOPbIX KOMaH!:

Spine_l#terminal no prompt

HacTpoiika nHtepeiicos:

Spine_1l(config)#interface TenGigabitEthernetl/0/1
Spine_1(config-if)# description Leaf_1

Spine_1l(config-if)# ip address 172.16.1.2 255.255.255.252
Spine_1l(config-if)# ip router -isis

Spine_1(config-if)# disis network point-to-point

This action will reset all neighbor connections on the -interface.
Spine_1(config-if)#exit

Spine_1l(config)#interface TenGigabitEthernetl/0/2
Spine_1(config-if)# description Leaf_2

Spine_1l(config-if)# ip address 172.16.2.2 255.255.255.252
Spine_1(config-if)# ip router -isis

Spine_1(config-if)# disis network point-to-point

This action will reset all neighbor connections on the -interface.
Spine_1(config-if)#exit

Spine_1l(config)#interface TenGigabitEthernetl/0/3
Spine_1(config-if)# description Leaf_3

Spine_1(config-if)# ip address 172.16.3.2 255.255.255.252
Spine_1l(config-if)# ip router -isis

Spine_1l(config-if)# disis network point-to-point

This action will reset all neighbor connections on the -interface.
Spine_1(config-if)#exit

Spine_1(config)#interface loopbackl

Spine_1(config-if)# ip address 10.0.1.1 255.255.255.255
Spine_1(config-if)#exit

3agelicTBoBaHMe NPOTOKOMIa MapLpyTusaumm IS-IS:

Spine_1l(config)#router isis

Spine_l(router-isis)# address-family 1ipv4 unicast
Spine_l(router-isis-af)# redistribute connected
Spine_l(router-isis-af)# exit

Spine_l(router-isis)# net 49.0001.1111.1111.1111.00
Spine_l(router-isis)#exit

3agelictBoBaHue npoTokosna BGP:

& TMopnepxka npotokona BGP npegocTaBnsieTcs No MUEH3UK (CM. YCTaHOBKA NULIEH3NIA).
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Spine_1(config)#router bgp 65500

Spine_l(router-bgp)# bgp router-id 10.0.1.1

This action will reset all neighbor connections and clear BGP routing table.
Spine_l(router-bgp)# address-family ipv4 unicast
Spine_l(router-bgp-af)# exit

Spine_l(router-bgp)# address-family 12vpn evpn

This action will reset all neighbor connections and clear BGP routing table.
Spine_l(router-bgp-af)# exit

Spine_l(router-bgp)# peer-group LEAF_GROUP
Spine_l(router-bgp-nbrgrp)# remote-as 65500

This action will reset connection with all neighbors 1in peer group.
Spine_l(router-bgp-nbrgrp)# update-source loopback 1
This action will reset connection with all neighbors 1in peer group.
Spine_l(router-bgp-nbrgrp)# fall-over bfd
Spine_l(router-bgp-nbrgrp)# route-reflector-client
Spine_l(router-bgp-nbrgrp)# exit

Spine_l(router-bgp)# neighbor 10.0.0.1
Spine_l(router-bgp-nbr)# peer-group LEAF_GROUP
Spine_l(router-bgp-nbr)# address-family ipv4 unicast
Spine_l(router-bgp-nbr-af)# exit
Spine_l(router-bgp-nbr)# address-family 12vpn evpn
This action will reset connection with the neighbor.
Spine_l(router-bgp-nbr-af)# exit
Spine_l(router-bgp-nbr)# exit

Spine_l(router-bgp)# neighbor 10.0.0.2
Spine_l(router-bgp-nbr)# peer-group LEAF_GROUP
Spine_l(router-bgp-nbr)# address-family ipv4 unicast
Spine_l(router-bgp-nbr-af)# exit
Spine_l(router-bgp-nbr)# address-family 12vpn evpn
This action will reset connection with the neighbor.
Spine_l(router-bgp-nbr-af)# exit
Spine_l(router-bgp-nbr)# exit

Spine_l(router-bgp)# neighbor 10.0.0.3
Spine_l(router-bgp-nbr)# peer-group LEAF_GROUP
Spine_l(router-bgp-nbr)# address-family ipv4 unicast
Spine_l(router-bgp-nbr-af)# exit
Spine_l(router-bgp-nbr)# address-family 12vpn evpn
This action will reset connection with the neighbor.
Spine_l(router-bgp-nbr-af)# exit
Spine_l(router-bgp-nbr)# exit
Spine_l(router-bgp)#exit

HacTpoiika ocTaslbHbIX YCTPOICTB Spine B CXeMe BbIMNO/HAETCSA aHa/I0TMYHO, C BHECEHNEM HEOBX0AVMBbIX
M3MeHeHWii cornacHo cxeme v nnaty IP-agpecauym.

I3MEHEHWI0 OT YCTPOIACTBA K YCTPOICTBY NoAexart cneaytoliye napaMmeTpbl:

+ Hostname ycTpolicTBa;

+ Description Ha nHTepdeiicax;

+ IP-agpeca nHTepgeiicos (pmsnyeckumx + loopback);
* IS-IS net ngeHTudukartop;

« BGP router-id;

+ IP-agpeca BGP-cocepeii.
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6.2 Hacrtpoiika Leaf

BbINOMHMTE NEPBUYHYH HACTPOIKY KOMMYyTaTopa:

console(config)#no spanning-tree
console(config)#port jumbo-frame

This setting will take effect only after copying running configuration to startup configuration

and resetting the device

console(config)#ip maximum-paths 32

Warning! New value will be applied only after reboot
console(config)#hostname Leaf_1

Leaf_1(config)#

lpe:

* no spanning-tree — BbIK/IlOYEHNe nNpoTokona STP;

* port jumbo-frame — BKNKOUYEHNE NOAAEPXKN Nepeaayn 6onbLunx ppeliMmos;

* ip maximum-paths 32 — 3ajaHne MakCMMaslbHOrO KO/iMyecTBa nyTel, KOTopble MOryT ObITb
ycTaHoB/eHbI B FIB ans kaxaoro mapuipyTa, ¢ NOMOLLbL Yero 3aaeincteyerca ECMP;

* hostname Leaf_1 — 3agaHne UMs yCTpONCTBa.

& Hactpoliikn port jumbo-frame 1 ip maximum-paths 32 BcTynatoT B cu/ly To/IbKO Nocne nepesarpysku

yCTponcTBa. /19 3T0ro HE06X0ANMO COXPaHUTbL KOHGOUIypaLmio 1 BbIMOMHUTL Nepe3arpysky:
Leaf_1#write

Overwrite file [startup-config].... (Y/N)[N] ?Y

23-Jun-2022 07:13:16 %COPY-I-FILECPY: Files Copy - source URL running-config destination URL
flash://system/configuration/startup-config

23-Jun-2022 07:13:16 %COPY-N-TRAP: The copy operation was completed successfully

Copy succeeded

Leaf_1#reload

This command will reset the whole system and disconnect your current session. Do you want to
continue ? (Y/N)[N] Y

Shutting down ...

MPOKOHTPONMPOBATL NPYMEHEHKE HACTPOEK MNOC/e Nepesarpy3ki MOXHO B BbIBOAE C/efytoLyx show-koMaHa,

Mpumep:
Leaf_1l#show ports jumbo-frame

Jumbo frames are enabled
Jumbo frames will be enabled after reset

Leaf_1l#show ip route

Maximum Parallel Paths: 32 (32 after reset)

Load balancing: src-dst-mac-ip

IP Forwarding: enabled

Codes: > - best, C - connected, S - static,
R - RIP,
O - OSPF 1dintra-area, OIA - OSPF 1inter-area,
OE1l - OSPF external 1, OE2 - OSPF external 2,
B - BGP, i - IS-IS, L1 - IS-IS level-1,
L2 - IS-IS level-2, ia - IS-IS dinter area

Ctpoku Jumbo frames are enabled 1 Maximum Parallel Paths: 32 (32 after reset) roBopsT 06 ycnelwHom
BK/IIOUYEHNM COOTBETCTBYHOLLMX HACTPOEK.

BbINoNHWTE HACTPOWKY MHTEPKelicoB.
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[na ynpolweHns npoueaypbl HACTPOIiKM Yepe3 KOHCO/b CHaYasla MOXHO MCMNoNb30BaTh hyHKLM0 terminal no
prompt, OTK/IH04aOLLLYI0 HEOGXOANUMOCTbL NOATBEPXKAEHMSA Nepe, BbINO/THEHMEM HEKOTOPbIX KOMaH!:

Leaf_l#terminal no prompt

HacTpoiika nHtepeiicos:

Leaf_1(config)#interface TenGigabitEthernetl/0/1
Leaf_1(config-if)# description Spine_1

Leaf_1(config-if)# ip address 172.16.1.1 255.255.255.252
Leaf_1(config-if)# ip router -1isis

Leaf_1(config-if)# disis network point-to-point

This action will reset all neighbor connections on the -interface.
Leaf_1(config-if)#exit

Leaf_1(config)#interface TenGigabitEthernetl/0/2
Leaf_1(config-if)# description Spine_2

Leaf_1(config-if)# ip address 172.16.1.5 255.255.255.252
Leaf_1(config-if)# ip router -1isis

Leaf_1(config-if)# isis network point-to-point

This action will reset all neighbor connections on the -interface.
Leaf_1(config-if)#exit

Leaf_1(config)#interface loopbackl

Leaf_1(config-if)# ip address 10.0.0.1 255.255.255.255
Leaf_1(config-if)#exit

3agelicTBoBaHMe NpOTOKOMIa MapLipyTusaumm IS-IS:

Leaf_1(config)#router 1isis

Leaf_1(router-isis)# address-family 1ipv4 unicast
Leaf_l(router-isis-af)# redistribute connected
Leaf_l(router-isis-af)# exit

Leaf_l(router-isis)# net 49.0001.0001.0001.0001.00
Leaf_l(router-isis)#exit

3agelictBoBaHue npoTokona BGP.

& TMopnepxka npotokona BGP npegocTaBnsieTcs No NNUEH3UK (CM. YCTaHOBKA NULIEH3NIA).
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Leaf_1(config)#router bgp 65500

Leaf_l(router-bgp)# bgp router-id 10.0.0.1

This action will reset all neighbor connections and clear BGP routing table.
Leaf_1(router-bgp)# address-family dipv4 unicast
Leaf_l(router-bgp-af)# exit

Leaf_1(router-bgp)# address-family 12vpn evpn

This action will reset all neighbor connections and clear BGP routing table.
Leaf_l(router-bgp-af)# exit

Leaf_1(router-bgp)# peer-group SPINE_GROUP
Leaf_l(router-bgp-nbrgrp)# remote-as 65500

This action will reset connection with all neighbors 1in peer group.
Leaf_1(router-bgp-nbrgrp)# update-source loopback 1

This action will reset connection with all neighbors 1in peer group.
Leaf_l(router-bgp-nbrgrp)# fall-over bfd
Leaf_l(router-bgp-nbrgrp)# exit

Leaf_1(router-bgp)# neighbor 10.0.1.1

Leaf_1(router-bgp-nbr)# peer-group SPINE_GROUP
Leaf_l(router-bgp-nbr)# address-family ipv4 unicast
Leaf_1l(router-bgp-nbr-af)# exit

Leaf_l(router-bgp-nbr)# address-family 12vpn evpn

This action will reset connection with the neighbor.
Leaf_1l(router-bgp-nbr-af)# exit

Leaf_l(router-bgp-nbr)# exit

Leaf_1(router-bgp)# neighbor 10.0.2.2

Leaf_1(router-bgp-nbr)# peer-group SPINE_GROUP
Leaf_l(router-bgp-nbr)# address-family ipv4 unicast
Leaf_1l(router-bgp-nbr-af)# exit

Leaf_l(router-bgp-nbr)# address-family 12vpn evpn

This action will reset connection with the neighbor.
Leaf_l(router-bgp-nbr-af)# exit

Leaf_l(router-bgp-nbr)# exit

Leaf_1(router-bgp)#exit

HacTpoliika ocTanbHbIX ycTpoiicTB Leaf B cxeMe BbINOMHSAETCSH aHa/IOrMMUYHO, C BHECEHWEM HEOBXOANMBIX
M3MEHEeHMIA cornacHo cxembl 1 NnaHy IP-agpecauuu.

I3MEHEHWI0 OT YCTPOIACTBA K YCTPOICTBY Noanexar cneaytoliue napaMmeTpbl:

+ Hostname ycTpolicTBa;

+ Description Ha nHTepdeiicax;

+ IP-agpeca nHTepgeiicos (pmsnyeckmx + loopback);
* IS-IS net ngeHTudukartop;

« BGP router-id;

+ IP-agpeca BGP-cocepeii.
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6.3 MpoBepka HacTpoek underlay

Mocne BbINO/IHEHNS BbILLEONUCAHHbIX HACTPOEK HEOOXOAMMO BbINO/THUTL NPOBEPKY YCTAHOB/IEHUSA COCeACcTBa
npotokosios IS-IS, BGP n BFD.

Vcnon b3yeMbl€ KOMaHAbI:
show 1isis neighbors

show 1ip bgp neighbors
show ip bfd neighbors

MpvMep BbINO/THEHUS BbllLEYKa3aHHbIX Show-KomMaHA, Ha ycTpoiicTee Spine_1:

Spine_1l#show isis neighbors

System Id Interface Type SNPA State Holdtime (s) Circuit Id
Leaf_1 tel/0/1 L1-2 €0d9.e326.d600 Up 29
Leaf_2 tel/0/2 L1-2 €0d9.e3f8.6e00 Up 29
Leaf_3 tel/0/3 L1-2 e0d9.e3d7.ea80 Up 27

Spine_1l#show ip bgp neighbors

BGP nedighbor Remote AS Router ID State Uptime Hold Time

Keepalive

10.0.0.1 65500 10.0.0.1 ESTABLISHED 00,00:01:15 90
30

10.0.0.2 65500 10.0.0.2 ESTABLISHED 00,00:00:58 90
30

10.0.0.3 65500 10.0.0.3 ESTABLISHED 00,00:00:44 90
30

Spine_1l#show ip bfd neighbors

Neighbor Local State Last Down Diag
10.0.0.1 10.0.1.1 Up No Diagnostic
10.0.0.2 10.0.1.1 Up No Diagnostic
10.0.0.3 10.0.1.1 Up No Diagnostic
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MpuMep BbINOMHEHMS BbllleykasaHHbIX Show-komaHa Ha ycTpoiicTee Leaf_1:

Leaf_l#show isis neighbors

System Id Interface
Spine_1 tel/0/1
Spine_2 tel/0/2

Leaf_l1l#show ip bgp neighbors

Circuit Id

Hold Time

BGP nedighbor Remote AS
Keepalive
10.0.1.1 65500
30
10.0.2.2 65500
30

Leaf_l1l#show ip bfd neighbors

Neighbor Local
10.0.1.1 10.0.0.1
10.0.2.2 10.0.0.1

Type SNPA State Holdtime (s)
L1-2 cc9d.a253.d680 Up 29
L1-2 €0d9.e317.6b40 Up 28
Router ID State Uptime
10.0.1.1 ESTABLISHED 00,00:01:25
10.0.2.2 ESTABLISHED 00,00:01:23
State Last Down Diag
Up No Diagnostic
Up No Diagnostic

90

90

B cnyyae ycnewHoro ycTaHOB/IEHUSI BCEX COCEACTB B CXEME [I0/MKHA ObITb 06ecneuyeHa IP-CBA3HOCTb MexXay
BCEMMU YCTpoiicTBamu. MPoBEPUTL 3TO MOXHO, BbINoMHUB KoMaHAay ICMP ping ¢ no6oro ycTpoiicTea Ao nto6oro
Apyroro, ykasas B kadecTBe src u dst IP-agpeca loopback-uHtepdeiicos ycTpoiicTs.

Mpumep BbiNnoNHeHus ping ¢ Leaf_1 go Leaf_3:

Leaf_1#ping 10.0.0.3 source 10.0.0.1
Pinging 10.0.0.3 with 18 bytes of data:

18 bytes from 10.0.0.3: +dicmp_seq=1l. time=0 ms
18 bytes from 10.0.0.3: +dicmp_seq=2. time=0 ms
18 bytes from 10.0.0.3: +dicmp_seq=3. time=0 ms
18 bytes from 10.0.0.3: +dicmp_seq=4. time=0 ms

----10.0.0.3 PING Statistics—---

4 packets transmitted, 4 packets received,
0/0/0

round-trip (ms) min/avg/max

6.4 Oxupaemblii pesynbtat

0% packet loss

Bce cocepncta npotokona IS-IS n BFD B coctosHum UP. Coceactea npotokosnia BGP B cocTtosiHum

ESTABLISHED.

IP-CBSI3HOCTb MEX/1y BCEMMW YCTPOWCTBAMU CXEMbI YCTAHOB/IEHA.
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7 HacTtpoiika underlay c ucnonososaHuem nportokona OSPF

Cxema aHasiorMyHa ucnosib3yemoii B pasgene Hactpoiika underlay ¢ ncnonszosanmem npotokona IS-IS.

7.1 Hactpoliika Spine

BbINOMHMTE NEPBUYHYH HACTPOIKY KOMMYyTaTopa:

console(config)#no spanning-tree

console(config)#port jumbo-frame

This setting will take effect only after copying running configuration to startup configuration
and resetting the device

console(config)#ip maximum-paths 32

Warning! New value will be applied only after reboot

console(config)#hostname Spine_1

Spine_1l(config)#

lpe:

a

no spanning-tree — BbIK/IlOYEHNe NpoTokona STP;

port jumbo-frame — BK/HOYEHME NOAAEPXKKN Nepegayvm 60nbLUnX perimMoB;

ip maximum-paths 32 — 3afaHvue MakCUMaslbHOIo KONMYecTBa nyTen, KOTopble MOryT ObITb
ycTaHoB/eHbI B FIB ans kaxaoro mapipyTa, C NOMOLLbL Yero 3aaeincteyetca ECMP;
hostname Spine_1 — 3aflaH1e UMs yCTPOCTBA.

HacTpoliku port jumbo-frame v ip maximum-paths 32 BcTynatoT B cvuny ToNbKO nocne nepesarpysku
yCTponcTBa. /19 3T0ro HE06X0ANMO COXPaHUTbL KOHGOUIypaLmio 1 BbIMOMHUTL Nepe3arpysky:
Spine_1#write

Overwrite file [startup-config].... (Y/N)[N] ?Y

23-Jun-2022 07:13:16 %COPY-I-FILECPY: Files Copy - source URL running-config destination URL
flash://system/configuration/startup-config

23-Jun-2022 07:13:16 %COPY-N-TRAP: The copy operation was completed successfully

Copy succeeded

Spine_1#reload

This command will reset the whole system and disconnect your current session. Do you want to
continue ? (Y/N)[N] Y

Shutting down ...
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MPOKOHTPONMPOBATL NPYMEHEHNE HACTPOEK Noc/e nepesarpy3kn MOXHO B BbIBOAE CrieAyoLmx show-koMmaHa.
Mpumep:

Spine_1l#show ports jumbo-frame

Jumbo frames are enabled
Jumbo frames will be enabled after reset

Spine_1l#show ip route

Maximum Parallel Paths: 32 (32 after reset)

Load balancing: src-dst-mac-ip

IP Forwarding: enabled

Codes: > - best, C - connected, S - static,
R - RIP,
O - OSPF 1dintra-area, OIA - OSPF 1inter-area,
OE1l - OSPF external 1, OE2 - OSPF external 2,
B - BGP, i - IS-IS, L1 - IS-IS level-1,
L2 - IS-IS level-2, dia - IS-IS dinter area

Ctpokn Jumbo frames are enabled 1 Maximum Parallel Paths: 32 (32 after reset) roBopsiT 06 ycneLHom
BK/IIOUYEHNM COOTBETCTBYHOLLMX HACTPOEK.

BbINO/IHUTE HACTPOIKY MHTEPIENCOB.

[na ynpouweHus npoueaypbl HACTPOIiKM Yepe3 KOHCO/b CHaYasla MOXHO MCMNoNb30BaTh hyHKLM0 terminal no
prompt, OTK/1H04atOLLLYI0 HEOBXOANUMOCTbL NOATBEPXAEHMSA Nepeq, BbINO/THEHMEM HEKOTOPbIX KOMaH;:

Spine_l#terminal no prompt

HacTpoiika nHtepdelicos:

Spine_1(config)#interface TenGigabitEthernetl/0/1
Spine_1(config-if)# description Leaf_1

Spine_1(config-if)# ip address 172.16.1.2 255.255.255.252

This action will reset all neighbor connections on the interface.
Spine_1(config-if)#exit

Spine_1(config)#interface TenGigabitEthernetl/0/2
Spine_1(config-if)# description Leaf_2

Spine_1(config-if)# ip address 172.16.2.2 255.255.255.252

This action will reset all neighbor connections on the interface.
Spine_1(config-if)#exit

Spine_1(config)#interface TenGigabitEthernetl/0/3
Spine_1(config-if)# description Leaf_3

Spine_1(config-if)# ip address 172.16.3.2 255.255.255.252

This action will reset all neighbor connections on the interface.
Spine_1(config-if)#exit

Spine_1(config)#interface loopbackl

Spine_1(config-if)# ip address 10.0.1.1 255.255.255.255
Spine_1(config-if)#exit
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3apeicTeoBaHme NpoTokona mapupyTtmdaumm OSPF:

Spine_1l(config)#router ospf 1

Spine_l(router_ospf_process)# network 172.16.1.2 area 0.0.0.
Spine_l(router_ospf_process)# network 172.16.2.2 area 0.0.0.
Spine_l(router_ospf_process)# network 172.16.3.2 area 0.0.0.
Spine_l(router_ospf_process)# router-id 10.0.1.1
Spine_l(router_ospf_process)# redistribute connected subnets
Spine_l(router_ospf_process)#exit

Spine_1l(config)#interface ip 172.16.1.2

Spine_1l(config-ip)# ip ospf network point-to-point
Spine_1l(config-ip)#exit

Spine_1l(config)#interface ip 172.16.2.2

Spine_1(config-ip)# ip ospf network point-to-point
Spine_1l(config-ip)#exit

Spine_1l(config)#interface ip 172.16.3.2

Spine_1(config-ip)# ip ospf network point-to-point
Spine_1l(config-ip)#exit

[l ol o]

3agelictBoBaHue npoTokona BGP:

& TMopnepxka npotokona BGP npegoctaBnsieTcs No NMMUEH3UK (CM. YCTaHOBKA NULEH3NIA).
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Spine_1(config)#router bgp 65500

Spine_l(router-bgp)# bgp router-id 10.0.1.1

This action will reset all neighbor connections and clear BGP routing table.
Spine_l(router-bgp)# address-family ipv4 unicast
Spine_l(router-bgp-af)# exit

Spine_l(router-bgp)# address-family 12vpn evpn

This action will reset all neighbor connections and clear BGP routing table.
Spine_l(router-bgp-af)# exit

Spine_l(router-bgp)# peer-group LEAF_GROUP
Spine_l(router-bgp-nbrgrp)# remote-as 65500

This action will reset connection with all neighbors 1in peer group.
Spine_l(router-bgp-nbrgrp)# update-source loopback 1
This action will reset connection with all neighbors 1in peer group.
Spine_l(router-bgp-nbrgrp)# fall-over bfd
Spine_l(router-bgp-nbrgrp)# route-reflector-client
Spine_l(router-bgp-nbrgrp)# exit

Spine_l(router-bgp)# neighbor 10.0.0.1
Spine_l(router-bgp-nbr)# peer-group LEAF_GROUP
Spine_l(router-bgp-nbr)# address-family ipv4 unicast
Spine_l(router-bgp-nbr-af)# exit
Spine_l(router-bgp-nbr)# address-family 12vpn evpn
This action will reset connection with the neighbor.
Spine_l(router-bgp-nbr-af)# exit
Spine_l(router-bgp-nbr)# exit

Spine_l(router-bgp)# neighbor 10.0.0.2
Spine_l(router-bgp-nbr)# peer-group LEAF_GROUP
Spine_l(router-bgp-nbr)# address-family ipv4 unicast
Spine_l(router-bgp-nbr-af)# exit
Spine_l(router-bgp-nbr)# address-family 12vpn evpn
This action will reset connection with the neighbor.
Spine_l(router-bgp-nbr-af)# exit
Spine_l(router-bgp-nbr)# exit

Spine_l(router-bgp)# neighbor 10.0.0.3
Spine_l(router-bgp-nbr)# peer-group LEAF_GROUP
Spine_l(router-bgp-nbr)# address-family ipv4 unicast
Spine_l(router-bgp-nbr-af)# exit
Spine_l(router-bgp-nbr)# address-family 12vpn evpn
This action will reset connection with the neighbor.
Spine_l(router-bgp-nbr-af)# exit
Spine_l(router-bgp-nbr)# exit
Spine_l(router-bgp)#exit

HacTpoiika ocTaslbHbIX YCTPOICTB Spine B CXeMe BbIMNO/HAETCSA aHa/I0TMYHO, C BHECEHNEM HEOBX0AVMBbIX
M3MEHEeHMiA cornacHo cxembl 1 NnaHy IP-agpecauuu.

I3MEHEHWI0 OT YCTPOIACTBA K YCTPOICTBY NoAexart cneaytoliye napaMmeTpbl:

+ Hostname ycTpolicTBa;

+ Description Ha nHTepdeiicax;

+ IP-agpeca nHTepgeiicos (pmsnyeckumx + loopback);
* IP-uHTepgeiicel, Ha KoTopbIx BKtoveH OSPF;

« OSPF router-id;

« BGP router-id;

+ IP-agpeca BGP-cocepeii.
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7.2 Hacrtpolika Leaf

BbINOMHMTE NEPBUYHYH HACTPOIKY KOMMYyTaTopa:

console(config)#no spanning-tree
console(config)#port jumbo-frame

This setting will take effect only after copying running configuration to startup configuration

and resetting the device

console(config)#ip maximum-paths 32

Warning! New value will be applied only after reboot
console(config)#hostname Leaf_1

Leaf_1(config)#

lpe:

* no spanning-tree — BbIK/IlOYEHNe nNpoTokona STP;

* port jumbo-frame — BKNKOUYEHNE NOAAEPXKN Nepeaayn 6onbLunx ppeliMmos;

* ip maximum-paths 32 — 3ajaHne MakCMMaslbHOrO KO/iMyecTBa nyTel, KOTopble MOryT ObITb
ycTaHoB/eHbI B FIB ans kaxaoro mapuipyTa, ¢ NOMOLLbL Yero 3aaeincteyerca ECMP;

* hostname Leaf_1 — 3agaHne UMs yCTpONCTBa.

& Hactpoliikn port jumbo-frame 1 ip maximum-paths 32 BcTynatoT B cu/ly To/IbKO Nocne nepesarpysku

yCTponcTBa. /19 3T0ro HE06X0ANMO COXPaHUTbL KOHGOUIypaLmio 1 BbIMOMHUTL Nepe3arpysky:
Leaf_1#write

Overwrite file [startup-config].... (Y/N)[N] ?Y

23-Jun-2022 07:13:16 %COPY-I-FILECPY: Files Copy - source URL running-config destination URL
flash://system/configuration/startup-config

23-Jun-2022 07:13:16 %COPY-N-TRAP: The copy operation was completed successfully

Copy succeeded

Leaf_1#reload

This command will reset the whole system and disconnect your current session. Do you want to
continue ? (Y/N)[N] Y

Shutting down ...

MPOKOHTPONMPOBATL NPYMEHEHKE HACTPOEK MNOC/e Nepesarpy3ki MOXHO B BbIBOAE C/efytoLyx show-koMaHa,

Mpumep:
Leaf_1l#show ports jumbo-frame

Jumbo frames are enabled
Jumbo frames will be enabled after reset

Leaf_1l#show ip route

Maximum Parallel Paths: 32 (32 after reset)

Load balancing: src-dst-mac-ip

IP Forwarding: enabled

Codes: > - best, C - connected, S - static,
R - RIP,
O - OSPF 1dintra-area, OIA - OSPF 1inter-area,
OE1l - OSPF external 1, OE2 - OSPF external 2,
B - BGP, i - IS-IS, L1 - IS-IS level-1,
L2 - IS-IS level-2, ia - IS-IS dinter area

Ctpoku Jumbo frames are enabled 1 Maximum Parallel Paths: 32 (32 after reset) roBopsT 06 ycnelwHom
BK/IIOUYEHNM COOTBETCTBYHOLLMX HACTPOEK.

24



Design guide as19 nocTpoeHus IP-pabpurkm Ha KommyTaTopax Eltex

BbINnoNHWTE HACTPOWKY NHTEPKElicoB.

[na ynpolweHus npoueaypbl HACTPOiKM Yepe3 KOHCO/b CHaYasla MOXHO MCMNoNb30oBaTh hyHKLM0 terminal no
prompt, OTK/IH04aoLLLYI0 HEOBXOANUMOCTbL NOATBEPXKAEHMSA Nepes, BbINO/THEHMEM HEKOTOPbIX KOMaHA!:

Leaf_1l#terminal no prompt

HacTpoiika nHtepdeiicos:

Leaf_1(config)#interface TenGigabitEthernetl/0/1
Leaf_1(config-if)# description Spine_1

Leaf_1(config-if)# ip address 172.16.1.1 255.255.255.252

This action will reset all neighbor connections on the -interface.
Leaf_1(config-if)#exit

Leaf_1(config)#interface TenGigabitEthernetl/0/2
Leaf_1(config-if)# description Spine_2

Leaf_1(config-if)# ip address 172.16.1.5 255.255.255.252

This action will reset all neighbor connections on the -interface.
Leaf_1(config-if)#exit

Leaf_1(config)#interface loopbackl

Leaf_1(config-if)# ip address 10.0.0.1 255.255.255.255
Leaf_1(config-if)#exit

3agelicTBoBaHMe NpoTokosa maplpytmsaummn OSPF:

Leaf_1l(config)#router ospf 1
Leaf_1(router_ospf_process)#network 172.16.1.1 area 0.0.0.0
Leaf_1(router_ospf_process)#network 172.16.1.5 area 0.0.0.0
Leaf_1(router_ospf_process)#router-id 10.0.0.1
Leaf_1(router_ospf_process)#redistribute connected subnets
Leaf_1(router_ospf_process)#exit

Leaf_1(config)#interface ip 172.16.1.1

Leaf_l(config-ip)#ip ospf network point-to-point
Leaf_1(config-ip)#exit

Leaf_1(config)#interface ip 172.16.1.5

Leaf_1l(config-ip)#ip ospf network point-to-point
Leaf_1(config-ip)#exit

3agelictBoBaHue npoTokosna BGP:

& TMopnepxka npotokona BGP npegocTaBnsieTcs No NMUEH3UK (CM. YCTaHOBKA NULIEH3NIA).
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Leaf_1(config)#router bgp 65500

Leaf_l(router-bgp)# bgp router-id 10.0.0.1

This action will reset all neighbor connections and clear BGP routing table.
Leaf_1(router-bgp)# address-family dipv4 unicast
Leaf_l(router-bgp-af)# exit

Leaf_1(router-bgp)# address-family 12vpn evpn

This action will reset all neighbor connections and clear BGP routing table.
Leaf_l(router-bgp-af)# exit

Leaf_1(router-bgp)# peer-group SPINE_GROUP
Leaf_l(router-bgp-nbrgrp)# remote-as 65500

This action will reset connection with all neighbors 1in peer group.
Leaf_1(router-bgp-nbrgrp)# update-source loopback 1

This action will reset connection with all neighbors 1in peer group.
Leaf_l(router-bgp-nbrgrp)# fall-over bfd
Leaf_l(router-bgp-nbrgrp)# exit

Leaf_1(router-bgp)# neighbor 10.0.1.1

Leaf_1(router-bgp-nbr)# peer-group SPINE_GROUP
Leaf_l(router-bgp-nbr)# address-family ipv4 unicast
Leaf_1l(router-bgp-nbr-af)# exit

Leaf_l(router-bgp-nbr)# address-family 12vpn evpn

This action will reset connection with the neighbor.
Leaf_1l(router-bgp-nbr-af)# exit

Leaf_l(router-bgp-nbr)# exit

Leaf_1(router-bgp)# neighbor 10.0.2.2

Leaf_1(router-bgp-nbr)# peer-group SPINE_GROUP
Leaf_l(router-bgp-nbr)# address-family ipv4 unicast
Leaf_1l(router-bgp-nbr-af)# exit

Leaf_l(router-bgp-nbr)# address-family 12vpn evpn

This action will reset connection with the neighbor.
Leaf_l(router-bgp-nbr-af)# exit

Leaf_l(router-bgp-nbr)# exit

Leaf_1(router-bgp)#exit
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HacTpoiika ocTasibHbIX YCTpoiicTB Leaf B cxeme BbINOHAETCS aHaNOrMYHO, C BHECEHMEM HEOBXOANMbIX
N3MeHeHNA cornacHo cxembl U nnaHy IP-agpecaumn.

I3MEHEHWI0 OT YCTPOICTBA K YCTPOICTBY Noaiexar cieaytolme napaMmeTpbl:

+ Hostname ycTpoiicTBa;

+ Description Ha nHTepdeiicax;

* IP-agpeca nHTepeiicos (pmanyeckux + loopback);
* IP-uHTepgelickl, Ha KoTopbIX BKItoueH OSPF;

+ OSPF router-id;

+ BGP router-id;

+ IP-agpeca BGP-cocegeii.

7.3 MpoBepka HacTpoek underlay

rMocne BbINO/HEHNS BbILLEONUCAHHbIX HACTPOEK HEOOXOAMMO BbIMO/IHUTL NPOBEPKY YCTAHOB/IEHUSA COCEACTB
npotokosios OSPF, BGP n BFD.

Ncnon b3yeMbl€ KOMaHAbI:
show ip ospf neighbor

show 1ip bgp neighbors
show ip bfd neighbors

MpvMep BbINO/THEHUS BbllLEYKa3aHHbIX Show-KomMaHA, Ha ycTpoiicTee Spine_1:

Spine_1l#show ip ospf neighbor

Neighbor Addr Neighbor ID PID IP Interface Pri State Dead time Interface
172.16.1.1 10.0.0.1 1 172.16.1.2 1 full/ - 00:00:36 tel/0/1
172.16.2.1 10.0.0.2 1172.16.2.2 1 full/ - 00:00:34 tel/0/2
172.16.3.1 10.0.0.3 1 172.16.3.2 1 full/ - 00:00:37 tel/0/3

Spine_1l#show ip bgp neighbors

BGP nedighbor Remote AS Router ID State Uptime Hold Time

Keepalive

10.0.0.1 65500 10.0.0.1 ESTABLISHED 00,00:09:03 90
30

10.0.0.2 65500 10.0.0.2 ESTABLISHED 00,00:02:52 90
30

10.0.0.3 65500 10.0.0.3 ESTABLISHED 00,00:01:45 90
30

Spine_1l#show ip bfd neighbors

Neighbor Local State Last Down Diag
10.0.0.1 10.0.1.1 Up No Diagnostic
10.0.0.2 10.0.1.1 Up No Diagnostic
10.0.0.3 10.0.1.1 Up No Diagnostic
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MpuMep BbINOMHEHMS Bbllleyka3aHHbIX Show-komaHa Ha ycTpolicTe Leaf_11:

Leaf_l#show ip ospf neighbor

Neighbor Addr Neighbor ID PID IP Interface Pri State Dead time Interface
172.16.1.2 10.0.1.1 1 172.16.1.1 1 full/ - 00:00:37 tel/0/1
172.16.1.6 10.0.2.2 1 172.16.1.5 1 full/ - 00:00:34 tel/0/2

Leaf_l#show ip bgp neighbors

BGP nedighbor Remote AS Router ID State Uptime Hold Time
Keepalive
10.0.1.1 65500 10.0.1.1 ESTABLISHED 00,00:09:28 90
30
10.0.2.2 65500 10.0.2.2 ESTABLISHED 00,00:05:11 90
30

Leaf_l#show ip bfd neighbors

Neighbor Local State Last Down Diag
10.0.1.1 10.0.0.1 Up No Diagnostic
10.0.2.2 10.0.0.1 Up No Diagnostic

B cnyyae ycnewHoro ycTaHOB/IEHUSt BCEX COCEACTB B CXEME [I0/MKHA ObITb 06ecneuyeHa IP-CBA3HOCTb MexXay
BCEMMU YCTpoiicTBamu. [POBEPUTL 3TO MOXHO, BbINOMHMB KOMaHAY icmp ping ¢ Nto60ro ycTpoiicTea Ao Nto6oro
Apyroro, ykasas B kadecTBe src u dst IP-agpeca loopback-uHtepdeiicos ycTpoiicTs.

Mpumep BbiNnoNHeHus ping ¢ Leaf_1 go Leaf_3:

Leaf_1#ping 10.0.0.3 source 10.0.0.1
Pinging 10.0.0.3 with 18 bytes of data:

18 bytes from 10.0.0.3: +dicmp_seq=1l. time=0 ms
18 bytes from 10.0.0.3: +dicmp_seq=2. time=0 ms
18 bytes from 10.0.0.3: +dicmp_seq=3. time=0 ms
18 bytes from 10.0.0.3: +dicmp_seq=4. time=0 ms

----10.0.0.3 PING Statistics—----
4 packets transmitted, 4 packets received, 0% packet loss
round-trip (ms) min/avg/max = 0/0/0

7.4 Oxupaemblii pesynbrat

Bce cocepncta npotokona OSPF n BFD B coctosHum UP. Coceactea npotokosna BGP B coctosiHun
ESTABLISHED.

IP-CBSI3HOCTb MEX/1y BCEMMW YCTPOWCTBAMU CXEMbI YCTAHOB/EHA.
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8 HacrTtpoliika overlay. VXLAN

Cxema aHasiormyHa ncnonb3yemoii B pasgenax Hacrtporika underlay ¢ ncnosnszosadnem npotokona IS-1S un
HacTpovika underlay ¢ ncnonszosaHnem rnpotokosa OSPF 6e3 co3gaHHbiX VXLAN.

Mepeg, HacTpolikoii VXLAN BbINOMHUTE HACTPOIKY YCTPOWCTB CXEMbI COM/TACHO OAHOMY U3 BbILLEYNOMSHYTbIX
pa3fenoB AaHHOTO PyKOBOACTBA.

8.1 Hactpouka VXLAN

& Noanepxka VXLAN npegoctaBnsercs no MLUeH3un (CM. YCTaHoBKa JINLIEH3NI).

Co3zpavite Ha ycTpolictee Leaf_1 VXLAN-MHCTaHC ¢ umeHeM test_vxlan. YctaHoBute emy 3HadeHune VNI
101000 n npussixmte VLAN 1000. NMpeasaputensHo VLAN 1000 gomkHa 6bITb co3faHa 1 NpucyTCTBOBaTb BO
VLAN database.

Leaf_1(config)#vlan database
Leaf_1(config-vlan)#vlan 1000
Leaf_1(config-vlan)#vxlan test_vxlan
Leaf_1(config-vxlan)#vni 101000
Leaf_1(config-vxlan)#vlan 1000

Mo ymon4yaxuto co3gaHHbiii VXLAN-MHCTaHC HaxoauTest B cocTosiHMm no shutdown, T.e. BKtOYeH. B KOHTEKCTe
HacTpoVikn vxlan ero MOXHO BbIKNHOUMTL KoMaHgon shutdown. Mpumep:

Leaf_1(config-vxlan)#shutdown

Cospaiite aHanormyHblii VXLAN Ha ycTpolictBax Leaf_2 n Leaf_3.

VLAN 1000 B gaHHOM npumepe aBnsieTcs knmeHTckoii VLAN. Heobxoanmo caenatbs MHTEPMENChI, BeayLine B
cTopoHy Host1 u Host2 uneHamn gaHHoin VLAN:

Leaf_1(config)#interface TenGigabitEthernetl/0/11
Leaf_1(config-if)#description Hostl
Leaf_1(config-if)#switchport access vlan 1000

Leaf_3(config)#interface TenGigabitEthernetl/0/11
Leaf_3(config-if)#description Host2
Leaf_3(config-if)#switchport access vlan 1000

& B paHHom npumepe VXLAN mHcTaHC co3aaeTtcs Ha Beex ycTpolicTBax Leaf B yueGHbIX Liensx ans
NOBbILIEHUS HArMAAHOCTU U MHPOPMATUBHOCTY BbIBOAOB Sshow-komaHA. B peanbHoit IP-chabpurike
VXLAN cosgatoTcsi N0 He06X0AMMOCTM 1 Ha onpeaeneHHbix ycTpolicTBax Leaf.

& Tpu ncnonb3oBaHNM HOMEPOB aBTOHOMHbIX CUCTEM < 65535 €CTb BO3MOXHOCTb MPUBSA3KA Pa3HbIX
VLAN Kk ogHoit n Toii xxe VXLAN Ha pasHbix VTEP 6e3 fononHuTeNbHbIX HACTpoek. B cnyyae Homepos
aBTOHOMHbIX cuctem > 65535 ana ncnonb3oBaHusa pasHbix VLAN He06x04MMOo 3a4eincTBoBaTb
HacTpoliky RT - route-target. E€ onvcaHve npyBegeHo gasnee no TeKCTy.

VMcnonb3oBaHue paclumpeHHoro community route-target nossonset ucnosib3oBatb pasHble VLAN Ha pasHbix
VTEP pgnsa AS >65535.
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Mpumep koHdurypaummn VXLAN ans Tpéx Leaf ¢ ucnonb3osannem RT 1 paznmuHbix Homepos VLAN (Ne AS >
65535):

Leaf_1:

vxlan test_vxlan
vni 101000
vlan 1000
route-target both 65600:100
route-target both 65600:200
exit

Leaf_2:

vxlan test_vxlan

vhi 101000

vlan 500

route-target both 65600:100
exit

Leaf_3:

vxlan test_vxlan

vhi 101000

vlan 200

route-target both 65600:200
exit

Ha Bcex Tpéx Leaf ncnonb3aytotcs pasHbie Homepa VLAN. Bnarogapsi ykasaHnuto RT Leaf_1 yctaHoBut
AyHanpasneHHble VXLAN TyHHenn go Leaf_2 n go Leaf_3.

Mpwn atom mexay Leaf_2 n Leaf_3 TyHHenb ycTtaHoBNeH He 6yaeT B cuny pasHocTi VLAN, npuBa3aHHbIX K
VXLAN, n pasHocTtu RT.

[nsa ceasHocTu Bcex Leaf B VXLAN test_vxlan "kaxabili ¢ kaxabiM" HE06X0AMMO UCMNOMb30BaTb OANHAKOBbIE
RT Ha Bcex Leaf.

& MakcumanbHoe KoMyecTBo HasHauyeHHbIX RT B ogHom ak3emnnsipe VXLAN aBa.

8.2 Mposepka HacTpoiiku VXLAN
MpokoHTponupoBath co3gaHne VXLAN MOXHO HECKO/IbKUMUK crocobamu:

* MCNo/b3ys cneunasnbHble show-koMaHapl;
* B MH(popmauum npotokona BGP;
* B BbIBOAE TEKYyLLEN KOHpurypaumn.

8.2.1 Show-komaHgbl

MocMoTpeTb MHG)OpMaLMIO, B.T.4U. U AeTasibHYl0 0 co34aHHbIX VXLAN MOXHO npu noMoLLM cneunabHbIX
KOMaHpg;

+ show vxlan — oTo6paxaeTt nHdhopmaumo 060 Bcex co3gaHHbIx akzemnispax VXLAN B TabiMyHOM BUAE;

+ show vxlan WORD<1-64> — oTo6paxaeT getasibHyt0 nHcopmaumio 06 onpegenerHoii VXLAN;

+ show vxlan tunnels — oto6paxaet Bce yctaHoB/eHHble VXLAN TyHHenw;

+ show vxlan tunnels WORD<1-64> — oTo6paxaeT ycTtaHoB/ieHHble VXLAN TyHHenu ans onpeaeseHHoim
VXLAN.

30



Design guide as19 nocTpoeHus IP-pabpurkm Ha KommyTaTopax Eltex

rlpI/IMepr BblBOAa I/IH(*)OpMaLI,I/II/I BblLLEONMNCaHHbIX KOMaHA4 npeactaB/ieHbl HXE!

Leaf_1l#show vxlan

Status
Name VNI VLAN ID admin/oper BUM Forwarding Route Distinguisher
test_vxlan 101000 1000 UP/UP Ingress Repl. 10.0.0.1:1000

Leaf_1l#show vxlan test_vxlan

test_vxlan
VxLAN Network ID s 101000, VLAN ID s 1000
Administrative status is UP
Operational status 1is UP

Local Router ID 1is 10.0.0.1
Route Distinguisher 1is 10.0.0.1:1000 (auto-assigned)
Route Target 1is: 65535:268536456 (auto-assigned)
Broadcast/Unknown Unicast/Multicast traffic

is forwarded in Ingress Replication mode

Leaf_l#show vxlan tunnels

test_vxlan

Destination Source Status
101000:10.0.0.2 101000:10.0.0.1 Up
101000:10.0.0.3 101000:10.0.0.1 Up

Leaf_l#show vxlan tunnels test_vxlan

test_vxlan

Destination Source Status
101000:10.0.0.2 101000:10.0.0.1 Up
101000:10.0.0.3 101000:10.0.0.1 Up
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8.2.2 BbiBoA nHcpopmauum npotokona BGP

Leaf_l#show ip bgp 12vpn evpn

BGP table version 1is 9, local router ID is 10.0.0.1
Status codes: * - valid, > - best, i - internal
Origin codes: i - IGP, e - EGP, ? - 1incomplete

Network
Route distinguisher:

x> [3][0][32][10.0.0.

Route distinguisher:
*>7[3][0][32][10.0.0.

Route distinguisher:
* i[3][0]1[32][10.0.0.

Route distinguisher:
*>7[3][0][32][10.0.0.

Route distinguisher:
* i[3][0][32][10.0.0.

Nexthop

10.0.0.1:1000
1]/88
0.0.0.0

10.0.0.2:1000
2]/88
10.0.0.2

10.0.0.2:1000
2]/88
10.0.0.2

10.0.0.3:1000
3]/88
10.0.0.3

10.0.0.3:1000
3]/88
10.0.0.3

PaccmoTpum nepBsyto 3anuchb:

Network

Route distinguisher:
*> [3][0][32][10.0.0.

Mpe:

Nexthop

10.0.0.1:1000
1]/88
0.0.0.0

[ 3 ]— Tvn MapLupyTa;
* [ 0 ]1— EthTag. B Tekyuwei Bepcuu MO He ncnonb3yeTcs;
[ 32 ] — anuHa IP-agpeca UCTo4YHMKa MapLupyTa;

Metric LocPrf Weight

100 0]

100 0]

100 0]

100 0]

100 0]
Metric LocPrf Weight

100 0]

* [ 10.0.0.1 ] — IP-agpec NCTOYHUKA MapLUPYTa,;

« [ 88 ] — nonHas g/ivHa mapLupyTa.

Path

Path

Hannune 3Toli 3anmMcm roBOpuT 0 CO34aHnM JI0KaUTbHOro MapLupyTa Tuna 3, Heobxogumoro ans npuema BUM-
Tpaduka MmeTofom ingress-replication. Tak e AaHHbI MapLUpyT aHOHcupyeTcs BceM BGP-cocensam ¢
BK/ItOUMeHHO AF [2vpn evpn.

OcTaUibHbIe 3anncy roBOpPAT O Ha/TMYUN MapLLpyToB Tuna 3 A0 yaaneHHbix VTEP.

KonnuecTBo MapLUpyTOB MO 2 3K3eMNspa, T.K. UMEETCA 2 a/lsTePHATUBHBIX NyTW A0 Kaxaoro gpyroro Leaf

yepes ABa Spine.
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KpoMme Toro nHgopMaLmio 0 TyHHeNsx, npegHasHadeHHbIX A58 pacnpocTpaHeHns BUM-Tpadmka MOXHO

yBUAETH B BbIBOAE KomaHAbl show evpn inclusive-multicast. Mpumep BbiBoAA:

Leaf_1l#show evpn inclusive-multicast

VXLAN test_vxlan

IP Address

Source Tunnel Address

Remote Route
Destinguisher

Tunnel Type

101000
101000
101000

Local

10.0.0.1

Remote 10.0.0.2
Remote 10.0.0.3

8.2.3 MpoBepka paéoTocnoco6HocTn VXLAN

10.0.0.1:1000
10.0.0.2:1000
10.0.0.3:1000

Ingress Repl.
Ingress Repl.
Ingress Repl.

B kauecTBe npoBepkn paboTocnocobHocTM co3aaHHo VXLAN MOXHO MCNo/1b30BaTh NPOBEPKY IP-CBA3HOCTU
mexay Host1 n Host2. insa atoro nx IP-nHtepdeicobl A0mkHbI 6bITb B OIHOW NOACETW.

Mocne ycnewHoro BbINO/IHEHMS KOMaHAb! ping NPOKOHTPONNPYIiTE HasMume nlyyeHHbix MAC-agpecoB B
Tabnuuax Leaf_1 n Leaf_3. Mpumep:

Leaf_l#show mac address-table

Flags: I - Internal usage VLAN

Aging time 1is 300 sec

Mac Address

1000
tel/0/1(I)
tel/0/1(I)
tel/0/2(I)
tel/0/2(I)

e0:d9:e3:
e0:d9:e3:

Leaf_3#show mac address-table

Flags: I - Internal usage VLAN

Aging time 1is 300 sec

Mac Address

tel/0/11
10.0.0.3
tel/0/1
tel/0/1
tel/0/2
tel/0/2

self
dynamic
evpn-vxlan
dynamic
dynamic
dynamic
dynamic

1000

tel/0/1(I)
tel/0/1(I)
tel/0/2(I)
tel/0/2(I)

e0:d9:e3:
e0:d9:e3:

rea:
:9f:
:45:
:d6:
:d6:
:6b:
:6b:

10.0.0.1
tel/0/11
tel/0/1
tel/0/1
tel/0/2
tel/0/2

self
evpn-vxlan
dynamic
dynamic
dynamic
dynamic
dynamic

MAC-agpec Host1 gomkeH 6biTb B Tabnmue Leaf_3, Tun evpn-vxlan. AHanornyHo MAC-agpec Host2 gomkeH
6bITb B Ta6nMue Leaf_1, Tmn evpn-vxlan.
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B BbiBOAE MHA)OpMaL MK NpoTokona BGP MOXxHO Habnogatb MapLlipyT Tuna 2 ¢ ykasaHnem nsyyeHHoro MAC-
ajipeca yfa/leHHOro XocTa B KauecTBe afpeca Ha3HavyeHusa mapLupyra:

Leaf_l#show ip bgp 12vpn evpn

BGP table version is 14, local router ID is 10.0.0.1

Status codes: x* - valid, > - best, i - dinternal
Origin codes: i - IGP, e - EGP, ? - dincomplete

Network

Route distinguisher:

Nexthop

10.0.0.1:1000

M

etric

LocPrf

*> [2][0][0][48][0c:9d:92:61:9f:c4][0][0.0.0.0]/216

Route distinguisher:

0.0.0.0

10.0.0.3:1000

0

100

*>7[2][0][0][48][e0:d9:e3:a8:45:40][0][0.0.0.0]/216

Route distinguisher:

10.0.0.3

10.0.0.3:1000

0

100

* i[2][0][0][48][e0:d9:e3:a8:45:40][0][0.0.0.0]/216

Route distinguisher:
*> [3][0][32][10.0.0.

Route distinguisher:
*>i[3][0][32][10.0.0.

Route distinguisher:
* i[3][0][32][10.0.0.

Route distinguisher:
*>i[3][0][32][10.0.0.

Route distinguisher:
* i[3][0][32][10.0.0.

Mpumep 3anucu:

Network

Route distinguisher:

10.0.0.3

10.0.0.1:1000
1]/88
0.0.0.0

10.0.0.2:1000
2]/88
10.0.0.2

10.0.0.2:1000
2]/88
10.0.0.2

10.0.0.3:1000

3]/88
10.0.0.3

10.0.0.3:1000

3]/88
10.0.0.3

Nexthop

10.0.0.3:1000

0

Metric

100

100

100

100

100

100

LocPrf

*>7i[2][0][0][48][e0:d9:e3:a8:45:40][0][0.0.0.0]/216

10.0.0.3

0

100

Weight

Weight

Path

Path
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lpe:
* [2] — TMN MapLIpyTa;
+ [0] — ESI (Ethernet segment identifier);
+ [0] — EthTag. B Tekyweli Bepcuu MO He ncnonb3yetcs,
+ [48] — pnvHa MAC-agpeca;
* [e0:d9:e3:28:45:40] — MAC-agpec, n3yyeHHsolii Ha yaaneHHom VTEP;
+ [0] — anvHa IP-agpeca. B Tekyuieii Bepcun MO He ncnonb3yercs,
* [0.0.0.0] — IP-agpec. B Tekyuieli Bepcun MO He ncnonblyercs,
* 216 — NofHasa A/vHa MapLupyTa.

3Ta 3anucb roBOpuUT O HasIMuMK mapupyTta tuna 2. Ha yganeHHom VTEP nsyyen MAC-agpec
€0:d9:e3:a8:45:40. insa oTnpaBKn NakeToB N0 3TOMY MapLUpyTy HeobxoAnmo ncnonb3osatb hexthop 10.0.0.3.

Tak e OCHOBHY MHpopMaumio 06 n3ydeHHbix B VXLAN MAC-agpecax MOXHO Nosy4nTb B BbiBoae show-
KomaHgpbl show evpn mac-ip:

Leaf_1l#show evpn mac-ip

VXLAN test_vxlan

VNI VLAN MAC Address IP ESI Next Hop
101000 1000 0¢c:9d:92:61:9f:c4 - - tel/0/11
101000 1000 e0:d9:e3:a8:45:40 - - 10.0.0.3

& 3epkanupoBaHue Tpaguka
3epkanupoBaHue Tpaginka MOXHO MCMONb30BaTb Kak NHCTPYMEHT KOHTPO/IS Ha 1I060M YCTponcTBe
CXeMbl U Ha fitobom aTtane. Ho B criyvyae ¢ nHkancympoBaHHbiM B VXLAN Tpadukom HE06X0AMMO
PYyKOBOACTBOBATLCA CrieAytoLwein nHhopmaumnein: ncxogawmi Tpadurk nepexsarbiBaeTcs 3epkasioMm 40
NHKancynsumm, noaToMy Tpaduk, ynakosaHHbli B VXLAN, He06Xo4uMMO 3epKasiMpoBaTb TONIbKO Ha
YCTPOWCTBE, A4/19 KOTOPOro OH SABNSAETCA BXOAALLNM.

8.3 Oxupaemblii pesynbrar
VXLAN ycneLHo co3gaeTtcs;

Heobxoanmyto nHdopmaumio o VXLAN n 06 nsyyeHHoix MAC-agpecax MOXHO NOCMOTPETL B BbIBOAE
COOTBETCTBYHOLWMX Show-KomaHz;

EcTb BO3MOXHOCTb Nepefayun nosib30BaTeibCkoro Tpadmka Mmexay noprtamu pasHbix Leaf uepes VXLAN-
TYHHENb.
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9 HacTtpoliika overlay. Multicast VXLAN

Wcnonb3yemas cxema (aHanorudHa paspeny Hacrpoiika overlay. VXLAN)

lo1: 10.0.1.1 lo1: 10.0.2.2

SPINE

lo1: 10.0.0.1 lo1: 10.0.0.2 lo1: 10.0.0.3

LEAF

A

A -
HOSTS EEI EEI
:osﬂ Host2

B kauecTBe oTnpaBHbIX KOHpUrypaLmin ycTpoMNCTB B JaHHOM paszesie UCNosb3yTCA KoHUrypaumm n3
npunoxeHus KoHdurypauun c ncrnoss3osaHnem nportokosia OSPF.

[lononHnTENbHbIE HACTPOIKK, HEOGXoAMMbIe AN paboTbl multicast vxlan, onucaxbl ganee B gaHHOM pasgerne.

B npunoxeHnn 1 ecTb No/HbIe KOHPUIypaLIMKU YCTPOICTB, No/Tydyaemble Mo OKOHYaHUM AaHHOTo pasgena.

9.1 HacTtpoiika Spine

HacTpoiika npoTtokona PIM:

Spine_1l(config)#interface range TenGigabitEthernetl/0/1-3
Spine_1l(config-if-range)#ip pim

Spine_1l(config-if-range)#exit

Spine_1l(config)#interface loopback2

Spine_1l(config-if)# ip address 10.100.100.100 255.255.255.255
Spine_1l(config-if)# description RP_IP

Spine_1l(config-if)#exit

Spine_1l(config)#ip multicast-routing pim

Spine_1l(config)#ip pim rp-address 10.100.100.100

& RP agpec Ha Bcex yCTpolicTBax Spine ojMHaKOBbIl
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HacTpoiika npotokona MSDP:

Spine_1l(config)#router msdp
Spine_1l(config-msdp)#connect-source 10.0.1.1
Spine_1l(config-msdp)#originator-ip 10.100.100.100
Spine_l(config-msdp)#peer 10.0.2.2
Spine_1l(config-peer)#mesh-group TESTGR
Spine_l(config-peer)#exit
Spine_1l(config-msdp)#exit

Mpe:

+ connect-source — UCXoAsLLMIA aapec Ana yctaHoBeHus coeamHenns ¢ MSDP nupamu (aapec loopback
1 Ha Spine);

« originator-ip — IP-agpec, ncnonb3yemsblii B kadectBe agpeca RP B source-active coobuieHusx (agpec
loopback 2 Ha Spine);

* mesh-group — 1Msi NO/THOCBA3HOM rpynnbl. JO/MKHO ObITb OAMHAKOBLIM A4/15 BCeX Spine habpuku.

HacTpoliika ocTa/bHbIX YCTPOICTB Spine B CXEME BbINO/HSAETCSH aHA/IOMMYHO, C BHECEHMEM HEOOXOANMbIX
M3MEHEeHMiA cornacHo cxembl 1 NnaHy IP-agpecauuu.

I3MEHEHWI0 OT YCTPOIACTBA K YCTPOICTBY NoAnexar cneaytoLue napaMmeTpbl:

+ connect-source npotokona MSDP;
* ip-agpec peer npotokona MSDP.

9.2 HacTtpoiika Leaf

HacTpoiika npoTtokona PIM:

Leaf_1(config)#interface range TenGigabitEthernetl/0/1-2
Leaf_1(config-if-range)#ip pim
Leaf_l(config-if-range)#exit

Leaf_1(config)#interface loopback 1

Leaf_1(config-—if)#ip pim

Leaf_1(config-if)#exit

Leaf_l(config)#ip multicast-routing pim
Leaf_1(config)#ip pim rp-address 10.100.100.100
Leaf_1(config)#ip multicast multipath group-paths-num

HacTpoiika ocTanbHbIX ycTpoiicTB Leaf B cxeMe BbINonHsAETCA aHanornyHo. OTamunii B 6/10Kke KoMaHg,
NpVBElIEHHOM BblLLE, OT YCTPOICTBA K YCTPONCTBY HET.

CTouT OTMETUTb Ha3HayeHne koMaHabl ip multicast multipath group-paths-num. 31a komaHga BknovaeT
6anaHcmpoBky naketoB PIM Join B CTOPOHY AOCTYMHbLIX RP. Kpome TOro oHa 3afecTByeT METo/,
6anaHCc1poBKM MPU KOTOPOM XeLl (YHKUMS, NoAcUMTaHHas Ha OCHOBe agpeca rpynrbl, 4e/IMTCA No MOAY 0 Ha
N, rae N — KOnnMyecTBO AOCTYMHbLIX RP.

& BblleykazaHHbIi MeTof, HE06X0AMM A/151 KOPPEKTHO paboTbl 6a1aHCUPOBKU NPU UCMONb30BaHNN
EVPN/VXLAN. Ha npaktuke OH NpUBOAMT K «CUHXPOHU3aunn» VTEP 1 BbI6opy ogHOro 1 Toro xe RP
4Nns oTnpaBky Tpadiuka KOHKPETHOM rpynnbl.

Bonee noapo6HO paccmoTpum pesynbTat paboTbl 6a/laHCUPOBKX B CeAyOLLEM pa3aene.
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9.3 Hacrtpoiika multicast vxlan

Pexum pa6otbl VXLAN multicast npegoctaBnsieTr BO3MOXHOCTb aBTOMATMYEeCKOro novcka yaaneHHoix VTEP.
Pennukauns BUM Tpacdhmka ocyuiectsnsietca He Ha ucxogsiiem VTEP, kak npy 4edonTHOM pexumme paboThbl
VXLAN ingress replication, a nocpegctsom PIM multicast, 6nnke kK Touke HazHavyeHUs. MpUMeHnMO K
06CyXaaemoli TONoNorMM 3To 03HaYaeT penmKaumio He Ha ucxoasawmx Leaf, a Ha Spine kommyTaTopax.

Cospgaamm Ha ycTpolictee Leaf_1 4 pasHbix VXLAN-MHCTaHca.
MpumMep HaCTPOWKU:

Leaf_1(config)#vlan database
Leaf_1(config-vlan)#vlan 2-5
Leaf_1(config-vlan)#exit
Leaf_1(config)#vxlan mcast2
Leaf_1(config-vxlan)# vni 102
Leaf_1l(config-vxlan)# vlan 2
Leaf_1(config-vxlan)# mcast-group 233.0.0.2
Leaf_1(config-vxlan)#exit
Leaf_1(config)#vxlan mcast3
Leaf_1l(config-vxlan)# vni 103
Leaf_1l(config-vxlan)# vlan 3
Leaf_1(config-vxlan)# mcast-group 233.0.0.3
Leaf_1(config-vxlan)#exit
Leaf_1(config)#vxlan mcast4
Leaf_1l(config-vxlan)# vni 104
Leaf_1(config-vxlan)# vlan 4
Leaf_1(config-vxlan)# mcast-group 233.0.0.4
Leaf_1(config-vxlan)#exit
Leaf_1(config)#vxlan mcast5
Leaf_1(config-vxlan)# vni 105
Leaf_1(config-vxlan)# vlan 5
Leaf_1(config-vxlan)# mcast-group 233.0.0.5
Leaf_1(config-vxlan)#exit

KomaHga mcast-group <IP> B koHTekcTe VXLAN BkntovaeT pennukaumio BUM Tpadmka B gaHHo VXLAN
nocpeacTtsom PIM multicast.

BUM Ttpacpuk, npuweawnii Ha VLAN VXLAN mHcTaHca, nepexsaTtbiBaeTcs Ha CPU 1 nHkancynupyetcs B
coobueHne PIM Register ana pernctpauyumn Ha RP.

Mocne peructpauun cosgaétcs vxlan TyHHenb B cTopoHy RP 1 BUM Tpadvk oTnpasnsieTcs
nukancynuposaHHbiM B VXLAN 3aronioBok ¢ multicast destination ip 8 UDP-3aronoske.

& Bce Leaf B npeaenax ogHoit 1 Toii xxe VXLAN A0/mKHbI MCNOMb30BaTh OAVH U TOT XXe METO/,
pennukaummn (M oguH 1 TOT Xe aapec rpynnbl B clydae multicast pennvkauun).
OpHa mcast-group MoXeT ObITb HasHauyeHa Ha Heckonbko VXLAN instance. Ha gaHHbIA MOMEHT
[OCTYMHO 256 yHuKanbHbIX multicast-rpynn.
KomaHga mcast-group <IP> oTkntouaet otnpasky EVPN mapwpyTtos Tnna 3 B npegenax
cooTBeTcTBYtoWEen VXLAN.
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HacTpoiika nHtepdeliica loopback:

Leaf_1(config)#interface loopbackl

Leaf_1(config-if)#ip igmp static-group 233.0.0.2
Leaf_1(config-if)#ip igmp static-group 233.0.0.3
Leaf_1(config-if)#ip igmp static-group 233.0.0.4
Leaf_1(config-if)#ip igmp static-group 233.0.0.5

KomaHpa ip igmp static-group nossonsiet Leaf "nognucarbcs” Ha ykasaHHyto rpynny u HauaTb eé "cnywatb”. B
3TOT MOMEHT B CTOPOHY RP oTnpasnsieTcs coobLyeHre join Ha 3Ty rpynny ¢ y4eTOM MexaHn3Ma 6a1aHCcMpoBKY,
BK/IlO4aeMOoro komaHgou ip multicast multipath group-paths-num. Coo6LeHus join pacnpegensoTca Mexay
RP. Ha kaxgom Spine (RP) cosgatotca 3anucu (*, G) Ana cOOTBETCTBYHOLMX rpynn. Ha npakTuke B
NCNoMb3yeMoi cxeme 3To byaeT BbIrAAeTb Tak:

Spine_l#show ip mroute
IP Multicast Routing Table

Flags: D - Dense, S - Sparse, X - IGMP Proxy, s - SSM Group,
C - Connected, L - Local, R - RP-bit set, F - Register flag,
T - SPT-bit set, I - Received Source Specific Host Report
Timers: Uptime/Expires

(x, 233.0.0.3), uptime: 00:00:04, expires: never, RP 10.100.100.100, Flags: S
Incoming 1interface: Null, RPF neighbor 10.100.100.100
Outgoing interface list: tel/0/1

*, .0.0.5), uptime: :00:03, expires: never, 10.100.100.100, ags:

( 233.0.0.5) i 00:00:03 i RP 10.100.100.100, F1 S
Incoming 1interface: Null, RPF neighbor 10.100.100.100
Outgoing interface list: tel/0/1

Yctpoiicteo Leaf_1 otnpasunio B ctopoHy Spine_1 PIM join coobueHuns Ha rpynnbl 233.0.0.3 n 233.0.0.5.

CoobueHnnsa Ha rpynnbl 233.0.0.2 1 233.0.0.4 6bIn oTripaBneHbl B CTOPOHY Spine_2:

Spine_2#show ip mroute
IP Multicast Routing Table

Flags: D - Dense, S - Sparse, X - IGMP Proxy, s - SSM Group,
C - Connected, L - Local, R - RP-bit set, F - Register flag,
T - SPT-bit set, I - Received Source Specific Host Report
Timers: Uptime/Expires

(x, 233.0.0.2), uptime: 00:00:09, expires: never, RP 10.100.100.100, Flags: S
Incoming 1interface: Null, RPF neighbor 10.100.100.100
Outgoing interface list: tel/0/1

(x, 233.0.0.4), uptime: 00:00:07, expires: never, RP 10.100.100.100, Flags: S
Incoming 1interface: Null, RPF neighbor 10.100.100.100
Outgoing interface list: tel/0/1

Takum o6pa3om Tpadmk pa3nnyHbIX rpynn 6yaeT noctynatb Ha Leaf uepes pasHbie Spine, Tem cambim
obecneunBas pacrnpefesieHme Harpysku.

HacTtpoum gpyrue Leaf TouHo Taknm e o6pasom.
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MpoBepum Tenepb Tabnuibl multicast mappyToB Ha 060vx Spine:

Spine_1l#show ip mroute
IP Multicast Routing Table

Flags: D - Dense, S - Sparse, X - IGMP Proxy, s - SSM Group,
C - Connected, L - Local, R - RP-bit set, F - Register flag,
T - SPT-bit set, I - Received Source Specific Host Report
Timers: Uptime/Expires

(x, 233.0.0.3), uptime: 00:00:37, expires: never, RP 10.100.100.100, Flags: S
g
Incoming interface: Null, RPF neighbor 10.100.100.100
Outgoing 1interface list: tel/0/1, tel/0/2, tel/0/3

(x, 233.0.0.5), uptime: 00:00:37, expires: never, RP 10.100.100.100, Flags: S
g
Incoming interface: Null, RPF neighbor 10.100.100.100
Outgoing 1interface list: tel/0/1, tel/0/2, tel/0/3

Spine_2#sh ip mroute
IP Multicast Routing Table

Flags: D - Dense, S - Sparse, X - IGMP Proxy, s - SSM Group,
C - Connected, L - Local, R - RP-bit set, F - Register flag,
T - SPT-bit set, I - Received Source Specific Host Report
Timers: Uptime/Expires

(x, 233.0.0.2), uptime: 00:01:39, expires: never, RP 10.100.100.100, Flags: S
Incoming interface: Null, RPF neighbor 10.100.100.100
Outgoing 1interface list: tel/0/1, tel/0/2, tel/0/3

(x, 233.0.0.4), uptime: 00:01:39, expires: never, RP 10.100.100.100, Flags: S
Incoming interface: Null, RPF neighbor 10.100.100.100
Outgoing 1interface list: tel/0/1, tel/0/2, tel/0/3

Mocne HacTpoiikn apyrmux Leaf aHanornyHbiM 06pa3om, OHM Tak xe oTnpasunn coobuieHus PIM join,
pacnpegenus nx mexay Spine (Mexay RP). Takum o6pasom uHtepdpelickl te1/0/2 n te1/0/3 Ha o6oux Spine
6b111 gobasneHbl B Outgoing interface list 06eunx rpynn.

OcTasiocb HACTPOWTL NOPThI Ha KOMMyTaTopax Leaf ans nogxntoueHUst KNMEHTCKUX YCTPOICTB:

Leaf_1(config)#interface TenGigabitEthernetl/0/9
Leaf_1(config)#description Hostl_mcast
Leaf_1(config-if)#switchport mode trunk
Leaf_1(config-if)#switchport trunk allowed vlan add 2-5
Leaf_1(config-if)#switchport forbidden default-vlan

Leaf_3(config)#interface TenGigabitEthernetl/0/9
Leaf_3(config-if)#switchport mode trunk
Leaf_3(config-if)#switchport trunk allowed vlan add 2-5
Leaf_3(config-if)#switchport forbidden default-vlan
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9.4 MpoBepka HacTpoiiku multicast vxlan

[na cozgaHma multicast vxlan TyHHenel Heob6xoanmo otnpasuTb BUM Tpadomk B knneHTckue VLAN.
OTtnpasum broadcast Bo VLAN 2-5 B knneHTckuii nopt Ha Leaf_1.

PesynbtaT co3gaHunst aTux TyHHenel B show-komaHge show vxlan tunnels moxHo 6yaeT BuaeTb Ha Leaf_2 n
Leaf_3, T.k. B gaHHOM onbiTe broadcast ogHoHanpaBneHHblIii 1 Tonbko Leaf_2 n Leaf_3 6yayT 3HaTh 0O
cyuiectsoBaHum apyroro VTEP B cetn (Leaf_1).

B pe3ynbrare B BbIBOAE COOTBETCTBYHOLNX Show-KomaH MOXHO ByAeT yBUAETb He TOMbKO pe3ysibTar
cozgaHuns VXLAN nokasnbHo, Ha VTEP, HO 1 pe3ynstaT co3gaHus TyHHenen.

KomaHgbl ¢ npmnmvepammn nx BbiBOAOB NPUBEAEHDLI HNXKE.

+ show vxlan — oTo6paxaeTt nHdhopmaumo 060 Bcex co3gaHHbIX akzemnispax VXLAN B TabiMyHOM BUAE;

+ show vxlan WORD<1-64> — oTo6paxaeT getasibHyt0 nHcopmaumio 06 onpegenerHoii VXLAN;

+ show vxlan tunnels — oTo6paxaet Bce yctaHoBNeHHble VXLAN-TYHHENY;

+ show vxlan tunnels WORD<1-64> — oTo6paxaeT ycTaHoB/ieHHble VXLAN-TYHHeNn ansa onpeneneHHom
VXLAN.

Mpumepsbl BbiBOAA:
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Leaf_3#show vxlan

Status
Name VNI VLAN ID admin/oper BUM Forwarding Route Distinguisher
test_vxlan 101000 1000 UP/UP Ingress Repl. 10.0.0.3:1000
mcast2 102 2 UP/UP Multicast VxLAN 10.0.0.3:2
mcast3 103 3 UP/UP Multicast VxLAN 10.0.0.3:3
mcast4 104 4 UP/UP Multicast VXLAN 10.0.0.3:4
mcast5 105 5 UP/UP Multicast VxLAN 10.0.0.3:5

Leaf_3#show vxlan mcast2

mcast2
VXLAN Network ID is 102, VLAN ID 1is 2
Administrative status is UP
Operational status 1is UP

Local Router ID 1is 10.0.0.3
Route Distinguisher 1is 10.0.0.3:2 (auto-assigned)
Route Target 1is: 65500:268435558 (auto-assigned)
Broadcast/Unknown Unicast/Multicast traffic

is forwarded in multicast vxlan mode
Multicast Group address 1is 233.0.0.2

Leaf_3#show vxlan tunnels

test_vxlan

Destination Source Status
101000:10.0.0.1 101000:10.0.0.3 w
101000:10.0.0.2 101000:10.0.0.3 Up
mcast2

Destination Source Status
102:10.0.0.1 102:10.0.0.3 w
mcast3

Destination Source Status
103:10.0.0.1 103:10.0.0.3 w
mcast4

Destination Source Status
lo4:10.0.0.1 104:10.0.0.3 w
mcast5

Destination Source Status
lo5:10.0.0.1 105:10.0.0.3 w

Leaf_3#show vxlan tunnels mcast2

42



Design guide as19 nocTpoeHus IP-pabpurkm Ha KommyTaTopax Eltex

mcast2
Destination Source Status
102:10.0.0.1 102:10.0.0.3 Up

OTnpaBnsiemblii Ha Bxoa Leaf_1 broadcast Tpachmk moxHo HabnogaTs Ha Bbixoge Leaf_3 B HeMameHHOM Buae.

[N noBbIWeHNs HarNS4HOCTY ONbITa, 4EMOHCTPUpPYOLLLEro cnocob penavkauun BUM-Tpacdmka,
pekoMmeHayeTcsa ocTaBuTb BellaHme ogHoii VXLAN multicast rpynnbl — T.e. oTnpasnsTb KMeHTckuiA broadcast
B oaHoi VLAN.

MocMoTpMM yTunmnsaumnio noptos Ha Leaf_1:

Leaf_1l1#show int utilization

Port Period, s Sent, Kbit/s Recv, Kbit/s Frames sent Frames recv

tel/0/1 15 4 4 115 112

tel/0/2 15 1476 4 15145 111

tel/0/3 15 0 (0] 0 0

tel/0/4 15 0 (0] 0 0

tel/0/5 15 0 (0] 0 0

tel/0/6 15 0 (0] 0 0

tel/0/7 15 0 (0] 0 0

tel/0/8 15 0 (0] 0 0

tel/0/9 15 0 1103 0 15029

OTI'IpaB]'IFIeMbII\/'I Tpa(*)I/IK 60/blUE, YEM BXOAFILLI,I/IVI, no npunynHe ,qOﬁaBﬂeHMﬂ OOMOSIHUTENNBHOIO 3arosioBka npu
MHKancyndaunm nakeTos.

[anee BMAHO, 4TO TpadhvK 3TOW rpynnbl CNefyeT B CTOPOHY Spine_2. MocMoTpyM yTUAM3aumo ero
NHTEepdencos:

Spine_2#sh int utilization

Port Period, s Sent, Kbit/s Recv, Kbit/s Frames sent Frames recv
tel/0/1 15 4 1476 113 15312
tel/0/2 15 1476 4 15310 115
tel/0/3 15 1476 4 15310 114

Kak BUAHO, KonvpoBaHue Tpaduka B CTOPOHY Apyrux Leaf npomcxoamt Ha Spine_2.

& 3epkanupoBaHue Tpaduka
3epkanmpoBaHue Tpaginka MOXHO MUCMONb30BaTb Kak NUHCTPYMEHT KOHTPO/IS Ha /1I060M YCTponcTBe
CXeMbl U Ha fitobom aTtane. Ho B criyvyae ¢ nHkancynmpoBaHHbiM B VXLAN Tpadiukom HE06X0AMMO
PYyKOBOACTBOBATLCA CrieAytowein nHhopmaumnein: ncxogawmi Tpaurk nepexsarbiBaeTcs 3epkasiom 0
WHKancynsumm, nosTomy Tpaduk, ynakosaHHblin B VXLAN, HE06X0AMMO 3epKasinpoBaThb TO/IbKO Ha
YCTPOWCTBE, AJ19 KOTOPOro OH SABNSETCA BXOAALLMM.
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9.5 Oxupaemblii pesynbrar

+ Pexum pa6oTtbl PIM multicast ycnelwuHo 3agelicteyetcs;

* NHhopmaumio o pexume paboTbl 1 06 YCTAHOB/IEHHbIX TaKUM 06pa30M TYHHENSIX MOXHO NOCMOTPETbL B
BbIBOZE COOTBETCTBYOLWMNX show-komaHz,;

+ Pennukaums BUM-Tpadmka nocpeactsom PIM multicast ocyuectensierca Ha Spine-kommyTaTopax.
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10 HacTtpoiika overlay. Symmetric IRB

Ucnonb3yemas cxema (aHanornuHa pasgeny Hacrpoiika overlay. VXLAN)

lo1: 10.0.1.1 lo1: 10.0.2.2

SPINE

lo1: 10.0.0.3

lo1: 10.0.0.1 lo1: 10.0.0.2

LEAF

ot i i

Host2
Host1

B kauecTBe oTnpaBHbIX KOHUIypauuii yCTPOICTB B AaHHOM pasfene UCnonb3yrTcs KoHdurypaumm ns
npunoxeHus KoHdurypauun c ncrnoss3osaHnem nportokosia OSPF.

[ ONoNHNTENbHbIE HACTPOIKK, HEOGX0AUMbIe AN pa6oTbl L3VNI, onvcaHbl Aanee B 4aHHOM pasaene.

B npunoxeHnn 1 ecTb No/HbIe KOHPUIypaLIMKU YCTPOICTB, No/Tydyaemble Mo OKOHYaHUM AaHHOTo pasgena.

10.1 Hactpoiika symmetric IRB

Ona EVPN/VXLAN nopaepxaH cnoco6 opraHusaunu L3VPN ¢ ncnonb3osaHnem Symmetric IRB, B yacTHoCcTH
MapLpyTtmsaums yepes L3VNI.

Co3pgaanm Ha Bcex Leaf cxembl L3VNI 1 noarotosrm ero k pa6orte.
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Mpumep BbiNoNHeHMA KomaHa Ha Leaf_1 ana co3gaHus n noarotoBku L3VNI:

Leaf_1(config)#vlan database
Leaf_1(config-vlan)#vlan 100
Leaf_1(config-vlan)#exit

Leaf_1(config)#ip vrf VRF1
Leaf_1(config-vrf)#vni 100160
Leaf_l(config-vrf)#route-target both 65500:100100
Leaf_1(config-vrf)#exit
Leaf_1(config)#vxlan L3_vxlan
Leaf_1(config-vxlan)#vni 100100 ip-routing
Leaf_1(config-vxlan)#vlan 100
Leaf_1(config-vxlan)#exit
Leaf_1(config)#interface vlan 100
Leaf_1l(config-if)#ip vrf testl
Leaf_1(config-if)#exit

lpe:

+ vni 100700 — L3VNI. JomxeH 6bITb co3gaH Ha Bcex VTEP, Ha KoTopbIX Heobxoanma MapLupyTtmsaums. K
oaHol VRF moxeT 6bITb npmBsi3aH Tobko oguH L3VNI. 3HaueHus L3VNI He fo/mKHbI NOBTOPATHLCSA B
pa3nunuHbix VRF,

* route-target both 65500:100100 - 3agaeT 3HayeHne RT community. 3To paclumpeHHoe community
f06aBNsieTcs K oTNpaBnsemMbiM coobuieHnsiMm update ¢ mapwpyTtamm Trna 2 (ip-mac) u 5. B cBoto
ouyepenb Npu NpYeMe TakMx MapLUPYTOB MO ero 3Ha4YeHuto onpeaensercs, B kakyto VRF
yCTaHaB/MBAKOTCA NPUHATbIE MapLLpyTbl. 3Ha4YeHnA RT He [O/MKHbI NOBTOPATLCA B pa3nnyHbiX VRF;

+ vxlan L3_vxlan — VXLAN, Heobxogumas s aktmBaumm mapupyTtunsauum B L3VNI;

+ vni 100100 ip-routing — HacTpolika, ykasbiBatowas, 4to vni 100100 6yaeTt ncnonb3oBatbcsa Ans
MapLupyTu3auunm;

+ vlan 100 - coBmecTHO ¢ L3VNI Heobxoamnmo ncnonb3oBath vlan. 3ta vlan He 6yaeT ncnonb3oBatbes A5
nepefayv Kakoro-nmbo Tpadvka, T.e. NpMBA3Ka eé K KakoMy-1mbo nHtepdency He obs3aTenbHa.
O6s3aTenspHON ABNseTca npuBa3ka HTepdeiica gaHHon VLAN k cootBetcTytowein VRF.

[JoHacTpoum npotokon BGP:

Leaf_1(config)#router bgp

Leaf_l(router-bgp)#vrf VRF1
Leaf_l(router-bgp-vrf)#address-family ipv4 unicast
Leaf_1(router-bgp-af-vrf)#redistribute connected
Leaf_l(router-bgp-af-vrf)#exit
Leaf_l(router-bgp-vrf)#exit
Leaf_l1(router-bgp)#exit

[aHHas HacTpoiika 3anyckaeT nepepacnpegeneHne MapLpyToB go connected ceteii B npotokon BGP B
npeaenax VRF. B naHHom cnyyae vrf VRF1.

& Takxe BO3MOXHO 1 nepepacnpeaeneHune B BGP VRF mapuipyTos 13 npotokona OSPF. ns aToro
Heob6xoAMMO co3aaTh W 3anyCTUTb OTAENbHbIN 3k3eMnasap npotokona OSPF B cooTBeTCTBYOLLEN VI,
KOTOpbI ByaeT paboTaTtb Ha CTbike IP-chbabpurkn 1 NoAKNKYaeMoin K Heli CeTu.

Mpumep KoHgurypauun Leaf gnsa atoro cnyyas npueeaeH B npunoxeHnn 1 B pasgene symmetric IRB.

HacTpoeHHOe nepepacnpeeneHve HeobxoaAnmMo 418 OTNPaBKN MapLUPYTOB TMNa 5, 00bABASOLLNX
[OCTYMHOCTb KIMEHTCKMX ceTel B aaHHol VRF.

OcTanbHble Leaf B cxeme HacTpanBaroTCA aHa/10IMYHO.
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HacTpavBaemasi cxema MapLipyTusaLum:

L3VNI 100100

Leaf 1 < > Leaf 2
lo1: 10.0.0.1 lo1: 10.0.0.2

LEAF Source VNI Destination VNI
101000 102000
[ [
Te1/0/11 N 14 Te1/0/11
VLAN 1000 VLAN 2000
Net 192.168.1.0/24 Net 192.168.2.0/24
./
7/ =
HOSTS =
2 2 —
- -
-

Host2
Host1

Ha ycTpolictee Leaf_1 cozgaanm VXLAN ¢ VNI 101000 n VLAN 1000. Heobxogmmo go6asutsb IP-uHTepdelic
VLAN 1000 B VRF1, ut06bI o191 MapLupyT13auum naketos kaveHTa ncnosb3obasniacb L3VNI. 3arem HasHauntb
Ha aToT IP-uHTepdeiic IP-agpec.

Leaf_1(config)#vlan database
Leaf_1(config-vlan)#vlan 1000
Leaf_1(config-vlan)#exit

Leaf_1(config)#vxlan test_vxlanl
Leaf_1(config-vxlan)#vni 101000
Leaf_1(config-vxlan)#vlan 1000
Leaf_1(config-vxlan)#exit
Leaf_1(config)#interface vlan 1000
Leaf_1(config-if)#ip vrf VRF1
Leaf_1(config-if)#ip address 192.168.1.1 /24
Leaf_1(config-if)#exit
Leaf_1(config)#interface TenGigabitEthernetl/0/11
Leaf_1(config-if)#description Hostl
Leaf_1(config-if)#switchport access vlan 1000
Leaf_1(config-if)#exit

Cosgaamm Ha ycTtpoiictee Leaf_2 Hoyto VXLAN ¢ VNI 102000 n VLAN 2000. AHanorn4yHo Heo6xoammo
pasmecTuTtb IP-unTepdgeic VLAN 2000 B VRF1.
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Leaf_2(config)#vlan database
Leaf_2(config-vlan)#vlan 2000
Leaf_2(config-vlan)#exit

Leaf_2(config)#vxlan test_vxlan2
Leaf_2(config-vxlan)#vni 102000
Leaf_2(config-vxlan)#vlan 2000
Leaf_2(config-vxlan)#exit
Leaf_2(config)#interface vlan 2000
Leaf_2(config-if)#ip vrf VRF1
Leaf_2(config-if)#ip address 192.168.2.1 /24
Leaf_2(config-if)#exit
Leaf_2(config)#interface TenGigabitEthernetl/0/11
Leaf_2(config-if)#description Host2
Leaf_2(config-if)#switchport access vlan 2000
Leaf_2(config-if)#exit

10.2 MpoBepkKa HaCTPOWKMU

Design guide as19 nocTpoeHus IP-pabpurkm Ha KommyTaTopax Eltex

[N npoBepKM paboTOCNOCOBHOCTN CXeMbl AOCTATOYHO NPOBEPUTL L3 CBA3HOCTL MeXdy XocTamu. Hanpumep,

[0CTaTO4YHO BbINOSTHUTL KOMaHAy ping ¢ Host1 go Host2,
ceTel apyr apyra.

npn ycnoBun, 4To Ha XoCctax eCTb MapLiIpyTbl 40

Tpadovk, oTnpaBAseMblil MeXay KNMEHTCKMMU CETAMU, MOXHO HabnoaaTb Npu NOMOLLM 3ePKa/IMpOBaHNs Ha
Spine_1 (Ha o6oux Spine B cnydyae 6a1aHCUPOBKM HEOAHOPOAHOIO Tpadnka) nHkancynmposaHHbIM B VXLAN,

NCNonb3ytoLLyto HacTpoeHHbIi L3VNI 100100.

& 3epkanupoBaHue Tpacuka

3epkanvpoBaHve Tpaginka MOXHO MCNO/Ib30BaTb Kak MHCTPYMEHT KOHTPOISA Ha N1to60M yCTpoinCcTBe
CXeMbl 1 Ha nto6om atane. Ho B cnyyae ¢ nHkancynmposaHHbiM B VXLAN Tpadvkom Heob6xoanmo
PYKOBOACTBOBATLCS CrieAytoLLein nHdopMaumneid: UICXOAALLMIA Tpadrk NepexsBaTbiBAeTCA 3epKasioM [0
MHKancynsaummn, NoaToMy Tpaduk, ynakosaHHblli B VXLAN, HE06X04MMO 3epKasiMpoBaTh TOMIbKO Ha

YCTPOIACTBE, [1/151 KOTOPOTO OH ABNSIETCA BXOAALLMM

MocMOoTpeTb MapLUPYTHYHO MHG)OpMaLmio B MHTepecytoLein VRF MOxXHO cneaytoweli komaHzoi: show ip route

vrf WORD<1-32>.

MpuMep BbINOMHEHMS KOMaHAbI:

Leaf_l#show ip route vrf VRF1

Maximum Parallel Paths: 32 (32 after reset)

Load balancing: src-dst-mac-ip

IP Forwarding: enabled

Codes: > - best, C - connected, S - static,
R - RIP,

0 - OSPF dntra-area, OIA - OSPF inter-area,

OEl1 - OSPF external 1, OE2 - OSPF external

B - BGP, i - IS-IS, L1 - IS-IS level-1,

L2 - IS-IS level-2, ia - IS-IS -inter area
[d/m]: d - route's distance, m - route's metric

C 192.168.1.0/24
B 192.168.2.0/24
router-mac e0:d9:e3:
B 192.168.2.2/32
router-mac e0:d9:e3:

17:6b:40

17:6b:40

2,

is directly connected, vlan 1000
[200/0] via 10.0.0.2, 00:04:26, VNI 100100,

[200/0] via 10.0.0.2, 00:04:26, VNI 100100,
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& MapuwpyT go cetv 192.168.2.2/32, T.e. o Host2 6bin1 nosyueH nocpeacTBOM aHoHca Tvna 2 ip-mac.
DTOT aHOHC 6b1n oTnpaBneH ¢ Leaf_2 B MomeHT n3yyenunss ARP o Host2. [laHHbIi MapLupyT Heo6xoanm
ANa MapLlupyTm3aummn Tpadinka A0 KOHKPETHOrO XoCTa B TOM C/lyyae, eCc/iv K/IMeHTCKas ceTb

pacnonaraetcs 3a Heckosibkumu Leaf.

B mapupyte go cetn 192.168.2.0/24 yka3saH router-mac. 31o MAC-agpec poytepa HasHavyeHus. B Hawem

cnyyae ato Leaf_2.

[JaHHbIli MapLIpyT noslyyeH nocpeAcTBOM aHOHca Tuna 5.

MapLupyTbl TMMNa 5 MoXeM BUAETb B BbIBOAE MapLLPYTHOWN MHopmaumm npotokona BGP. B npumepe Huxke
YKOPOUYEHHbI BapyaHT BbIBOAA, COAEPXaLLMiA TONbKO MapLUpyThl TUNa 5:

Leaf_l#show ip bgp 12vpn evpn

BGP routing table information for VRF default

BGP table version is 10, local router ID is 10.0.0.1

Status codes: x* - valid, > - best, i - -dinternal
Origin codes: i - IGP, e - EGP, ? - dincomplete

Network Nexthop Metric

Route distinguisher: 10.0.0.1:34564
*> [5][0][0][24][192.168.1.0]/224
0.0.0.0 0]

Route distinguisher: 10.0.0.2:34564
*>7[5][0][0][24][192.168.2.0]/224
10.0.0.2 0]

Route distinguisher: 10.0.0.2:34564
* 1[5][0][0][24][192.168.2.0]/224
10.0.0.2 0]

lpe:

« [5] — TN MapLLpyTa;
+ [0] — ESI (Ethernet segment identifier);

LocPrf

100

100

100

+ [0] — EthTag. B Tekywei Bepcum MO He ncnonb3yercs;

+ [24] — pnviHa npedunkca;
* [192.168.2.0] — IP-agpec ceTn Ha3Ha4YeHus;
* 224 — NofiHasa gsivHa MapLupyTa.

Weight Path
0] ?
0] ?
0] ?
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10.3 Anycast gateway

[LONOTHUM NTOTMYECKYHD CXEMY CTEHA C/eayouMm 06pasoMm:

Spines

L3VNI 100100
Leaf 1 <<j [:> Leaf 2
lo1: 10.0.0.1 lo1: 10.0.0.2
A R
LEAF o 1 o~ Source VNI Destination VNI oS 1 o~
= = 101000 102000 ‘—.—’
‘s ‘S
Te1/0/11 R 1t Te1/0/11
VLAN 1000 VLAN 2000
Net 192.168.1.0/24 Net 192.168.2.0/24
7 /
./ —
HOSTS =
2 2 -
- -
-

Host2
Host1

Anycast-gateway A0NOHAET BO3MOXHOCTb pa3/iMyHbiM Leaf BbICTynaTb B ponu Wko3a A5 O4HONM U TOR xe
ceTu. XocTam npu nepektoyeHnmn ¢ ogHoro Leaf Ha gpyroii (HanpyMep Npu MUrpaummn BUPTYasibHbIX MaLlVH)
npv Ucnonb3oBaHuM anycast-gateway HeT Heob6xoaumocTn 06HoBeHnsA ARP-3anucu, T.k. MAC-agpec wnto3a
6narogapsi HacTpoiike He MeHsieTcsa oT Leaf k Leaf. MoaxoauT kak ans cxem ¢ multihommed noakntoueHuem,
Tak 1 oNs cay4vaes, Koraa ofHa 1 Ta e CeTb pa3buTa Ha HECKObKO (DU3NYECKMX CErMEHTOB, MOAKHOUYEHHbIX K
pasHbim Leaf.

HoHactpoum Leaf_3. VXLAN Ha Leaf_3, nonHocTbto aHanornyHa Leaf_2, noatomy ncnosnb3yem ToT Xe 6/10K
HacTpoek. CeTb Ta Xe, 192.168.2.0/24.

Leaf_3(config)#vlan database
Leaf_3(config-vlan)#vlan 2000
Leaf_3(config-vlan)#exit

Leaf_3(config)#vxlan test_vxlan2
Leaf_3(config-vxlan)#vni 102000
Leaf_3(config-vxlan)#vlan 2000
Leaf_3(config-vxlan)#exit
Leaf_3(config)#interface vlan 2000
Leaf_3(config-if)#ip vrf VRF1
Leaf_3(config-if)#ip address 192.168.2.1 /24
Leaf_3(config-if)#exit
Leaf_3(config)#interface TenGigabitEthernetl/0/11
Leaf_3(config-if)#description Host3
Leaf_3(config-if)#switchport access vlan 2000
Leaf_3(config-if)#exit
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HacTpoliika anycast-gateway COCTOMT U3 ABYX YacTei.

1. 3apgatb BupTyanbHbii MAC-agpec, koTopblli 3ameHnT 6a3oBblli MAC-agpec kommyTaTtopa B ARP-
nakeTax, UCXOAALLMX C MHTePdencoB, Ha KOTOPbIX 3a4eiicTBOBaHa AaHHasn pyHkums. Mpumep ons
Leaf_2 n VLAN 2000:

Leaf_2(config)#anycast-gateway mac-address 00:00:00:11:11:11

2. BknwouuTb anycast gateway Ha VLAN-uHTepdeiice:
Leaf_2(config)#interface vlan 2000

Leaf_2(config-if)#anycast-gateway
3. AHanornyHbIM 06pa3om HacTpouTb Leaf_3, ncnonbays ToT xe BMpTYyasbHbii MAC-aapec.

MocMOTpeTb BbINOIHEHHbIE HACTPONKM MOXHO Show-KomaHaoM:

Leaf_2#show ip anycast-gateway
Anycast-gateway virtual MAC address: 00:00:00:11:11:11

Anycast-gateway is configured on interfaces:

Vlans:
2000

MpoBepka HacTpoWKM anycast-gateway

1. BbINoAHWUTL ping Mexay BceMn xocTaMu. B pesynbrare:
ecTb L3 cBA3HOCTL Mexay Host1 u gByms Apyrumm xoctamu;
ecTb L2 cBasHocTb Mexay Host2 n Host3;

2. B ARP-Ttabnvmue XocToB 2 1 3 npucyTCTBYET COOTBETCTBME HACTPOEHHOIO agpeca Lwiio3a u
BupTyauibHoro MAC-agpeca anycast-gateway. lNMpumep npocmotpa Tabnvubl Ha Host3:

Host3#sh arp

Total number of entries: 1

VLAN Interface IP address HW address status IP Unnumbered I/

vlan 1 tel/0/1 192.168.2.1 00:00:00:11:11:11 dynamic

10.4 Oxupaembli pesynbraT

L3VNI o6ecneunBaet CUMMETPUYHYIO MapLLPYTU3aLNI0 MeXay KNMEHTCKMMU CETAMU, pasMeLleHHbIMU Ha
pasHbix Leaf n B pasHbix VXLAN.
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11 EVPN multihoming

Ncnonb3yemana cxema

lo1: 10.0.1.1 lo1: 10.0.2.2
SPINE
Leaf 1 Leaf 2 Leaf 3
lo1: 10.0.0.1 l01: 10.0.0.2 l01: 10.0.0.3
T T
‘\ e ~ Val
LEAF @ —@—
/ “u o 1 S
Te1/0/12 Te1/0/12 Te1/0/9
Po1
HOSTS

Host1 Host2

B kauecTBe oTnpaBHbIX KOHpUrypaLmin ycTpoMCcTB B JaHHOM paszesie UCNO/b3YTCA KoHUrypaumm n3
npunoxennsa Kondourypaumm ana multicast VXLAN.

[ononHuTenbHble HACTPOKK, HeobxoamMmble ans pabotbl EVPN multihoming, onvcaHbl ganee B gaHHOM
pasgene.

B npunoxeHnn 1 ecTb NosHble KOHPUrypaLMmn YCTPOIACTB, No/Tydyaemble Mo OKOHYaHUM AaHHOTo pasaena.

11.1 Hactpoiika EVPN multihoming

& MexaHnambl unsTpaummn BUM-Tpadmka split horizon 1 ¢ ucnons3osaHnem designated forwarder
paboTatoT Tonbko ¢ multicast VXLAN TyHHensmu. Moatomy pa6oty EVPN multihoming B gaHHOM
pasgene paccmarpuBaem Ha npumepe multicast VXLAN.

Host1 6yaeT BoicTynatb B posiv multihomed-knuenta. CoegnHexmne ¢ napoii Leaf_1-2 ocyliectensietcs
nocpeacteom port-channel ¢ ncnonb3zosaHnem LACP.
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BbinonHum goHacTtpoliky Leaf_1 n Leaf_2:

Leaf_1l(config)#interface port-channel 1
Leaf_1(config-if)#description Hostl_LAG
Leaf_1(config-if)#switchport mode trunk
Leaf_1(config-if)#switchport trunk allowed vlan add 2-5
Leaf_1l(config-if)#ethernet-segment 1000
Leaf_1(config-es)#system-mac 11:22:33:44:55:66
Leaf_l(config-es)#exit

Leaf_l(config-if)#interface TenGigabitEthernetl/0/12
Leaf_1(config-if)#channel-group 1 mode auto
Leaf_1(config-if)#exit

Mpe:

+ ethernet-segment 1000 — co3gaeT ethernet cermeHT ¢ Homepom 1000;
+ system-mac 11:22:33:44:55:66 — 3agaet MAC-aapec, ncnonb3yemblin B kaduectse System ID npoTtokona
LACP.

HacTpoiikn Leaf_2 naeHTu4Hsbl.
Cnepyrowme doyHKUMM paboTatoT No yMONYaHUIO 1 He TPebyoT AONONTHUTE/IbHbIX HACTPOEK.

+ Split horizon comneTpaunn BUM-Tpadmka. Vickniouaet BO3MOXHOCTb Bo3BpalleHnss BUM-Tpadika,
BbllLeaLwero u3 ethernet-cermeHTa B 3TOT e CErMeEHT, Yyepes apyrue Leaf, umerowme coegmHeHne ¢ 3Tum
CerMeHToMm;

+ Designated forwarder. Tonbko ycTpoiicTBo, BbibpaHHoe DF, o6nagaeT npasom otnpasnsatb BUM-Tpadimk
B ethernet-cermeHT;

+ Local bias. Ecnu ethernet-cermeHT nctouHuk 1 ethernet-cermeHT HazHaYeHMA UMEKOT COEAUHEHME C
oaHUM 1 TeMm xe Leaf, To Tpadmk mexay HMMK He OTNpaBISIETCA B CTOPOHY Spine;

+ Fast convergence. VTEP otnpasnsieT coo6uieHne BGP withdraw tnna 1 npu notepe nuHka B ethernet-
cermeHT. MexaHunam fast convergence nossonsiet ygaseHHbiMm VTEP yganute mac-agpeca, U3y4eHHble
3a 3tum VTEP/ES npu nonyyexnnmn BGP withdraw Tna 1.
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11.2 MpoBepKa HACTPOWKKU

& Host1 n Host2 gomkHbl 6bITb HACTPOEHBI B pexume trunk, VLAN 2.

Co cTopoHbl Host1 Heobxoaumo nNpoBepuTb, UTO 06a coeanHeHus ¢ Leaf 6binmn go6asneHsl B port-channel.

B cBoto ouepeab Ha Leaf aHan0rMuHo MOXHO NPOBEPUTL COCTOSIHME HACTPoeHHoro port-channel:

Leaf_1l1#show interfaces Port-Channell
Port-Channell s up (connected)
Interface index 1is 1000
Hardware is aggregated ethernet interface(s), MAC address is cc:9d:a2:53:d6:81
Description: Hostl_LAG
Interface MTU is 9000
Link is up for 0 days, 0 hours, 20 minutes and 13 seconds
Link aggregation type is LACP
No. of members in this port-channel: 1 (active 1)
TenGigabitEthernetl/0/12, full-duplex, LACP active, 10000Mbps (active)
Active bandwidth is 10000Mbps
15 second input rate is 0 Kbit/s
15 second output rate is 0 Kbit/s
83 packets input, 7936 bytes received
0 broadcasts, 83 multicasts
0O input errors, 0 FCS
0 oversize, 0 internal MAC
0 pause frames received
184 packets output, 45824 bytes sent
101 broadcasts, 83 multicasts
0 output errors, 0 collisions
N/S excessive collisions, 0 late collisions
0 pause frames transmitted

MpoBepuM Tenepb cocTosiHne ethernet-segment:

Leaf_l#show evpn ethernet-segment

Interface Status ES Number Ethernet Segment ID (ESI) Remote members
admin/oper

Pol UP/UP 1000 03:11:22:33:44:55:66:00:03:e8 10.0.0.2
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Leaf_l#show evpn ethernet-segment 03:11:22:33:44:55:66:00:03:e8 detailed

Ethernet Segment: Pol
ESI: 03:11:22:33:44:55:66:00:03:e8
ES number 1is 1000
ES system MAC address +is 11:22:33:44:55:66
Administrative status is up
Operational status 1is up

All-Active multi-homing mode

Route Distinguisher 1is 10.0.0.1:0 (auto-assigned)
Route Target 1is 1122.3344.5566 (auto-assigned)
Designated Forwarder election delay is 3 seconds

Members:
Router ID Type
10.0.0.1 local
10.0.0.2 remote

VNI VLAN ID Designated Forwarder Name

102 2 10.0.0.1 mcast2
103 3 10.0.0.2 mcast3
104 4 10.0.0.1 mcast4
105 5 10.0.0.2 mcast5

B BbIBOAE A€TabHON MHhOpMaLUn MOXHO YBMAETb HAacTpoeHHble ES number n ES system MAC address, a
Tak XXe creHepupoBaHHbIii Ha nx ocHoBe ESI: 03:11:22:33:44:55:66:00:03:e8.

Kpome Toro MoxHo BuaeTb MHhopMaumio 060 BCEX YCTPOMCTBax-uneHax ethernet-cermeHTta. B gaHHOM cniyyae
o Router ID 10.0.0.1 1 10.0.0.2.

Bbi6op Designated Forwarder moxeT oTnnyatbes Ans pasnnyHbix VXLAN, 4To MOXHO BUAETb B Tabnuue
Connected VXLANSs. imeHHO DF oTBeuvaeT 3a otnpaBky BUM-Tpadinka B KOHKPETHbI ethernet-cermeHT B
npeaenax KoHkpeTtHoli VLAN.

B Ta6nuue mac-aapecos Leaf_3 gomkeH npucyTcTBoBaTh Mmac-aapec Host1 (BbiBoa MHpopMaLymn cokpallleH
ANt HArNSiAHOCTU NPUMeEpPA):

Leaf_3#show mac address-table
Flags: I - Internal usage VLAN
Aging time 1is 300 sec

Vlan Mac Address Interface Type
2 e0:d9:e3:a8:45:40 10.0.0.2 evpn-vxlan
10.0.0.1
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lpe:

+ €0:d9:e3:a8:45:40 - MAC-agpec Host1. B none nHtepdeliic ykasaHol IP-agpeca Leaf_1 n Leaf_2, uto
roBOPUT O JOCTynHOCTM 3Toro MAC-agpeca yepes aBa TyHHess.

B cBOt0 o4epeapb B BbIBOAE MapLUpyTHOI nHdhopmaumn BGP 6yayT mapLupyTsl TMna 2 ¢ ykasaHHbIM ESI (BbiBog,
MHhopMaLmMK CoKpaLleH ANA HAarNsiAHOCTY NpUMepa):

Leaf_3#show ip bgp 12vpn evpn

BGP routing table information for VRF default

BGP table version 1is 60, local router ID 1is 10.0.0.3
Status codes: * - valid, > - best, i - internal
Origin codes: i - IGP, e - EGP, ? - 1incomplete

Network Nexthop Metric LocPrf Weight Path

Route distinguisher: 10.0.0.2:2
*>7[2][03:11:22:33:44:55:66:00:03:e8][0][48][e0:d9:e3:a8:45:40][0][0.0.0.0]/216
10.0.0.2 (0] 100 (0] ?

Route distinguisher: 10.0.0.2:2
* 7[2][03:11:22:33:44:55:66:00:03:e8][0][48][e0:d9:e3:28:45:40][0][0.0.0.0]/216
10.0.0.2 (0] 100 (0] ?

lpe:

« [2] — 1N MapwpyTa;

« [03:11:22:33:44:55:66:00:03:e8] — ESI (Ethernet segment identifier). Co3gaetcsi Ha ocHoBe
HacTpoeHHbIX HoMepa ethernet-cermeHTa 1 system mac;

+ [0] — EthTag. B Tekyuieit Bepcum MO He ncnonb3yercs;

+ [48] — pnanHa MAC-agpeca;

* [e0:d9:e3:a8:45:40] — MAC-agpec Host1, nsyyeHHnbiin Ha yoaneHHom VTEP;

+ [0] — anvHa IP-agpeca. B Tekywieii Bepcun MO He ncnonb3yercs,

* [0.0.0.0] — IP-agpec. B Tekywieli Bepcun MO He ucnonbayercs;

* 216 — NOJIHaA oJ/ivHa MapLupyTa.

B kauecTBe NpoBepkM paboTocnocobHOCTM cxeMbl ¢ multihoming nogktoueHnem MOXHO UCNOb30BaTh
nposepky IP-cBsizHoCTN mexay Host1 n Host2. ins atoro mx IP-nHtepdelicol BO VLAN 2 0/MKHbI ObITb B
OfHOW nopaceTw.

MoouepenHoe oTkHoYEHME NUHKOB Mexay Host1 n Leaf He npuBepeT k notepe IP-cBA3HOCTW.

11.3 Oxupgaemblii pesynbrar
ECcTb BO3MOXHOCTb MOAK/THYEHUS KMMEHTCKOro YCTpolicTBa nocpeacTBom LAG k Heckonbkum Leaf;
Mepenava nonb3oBartenbckoro Tpaduka mexay multihomed un singlhomed-knueHTamn ycneuina;

Bnarogapsi pasnMuHbiM MexaHnsmam mnstpaumum BUM-Tpadinka He BO3HMKAET NeTeNlb NPy 0OMeEHe AaHHbIMU
¢ multihomed-knnenTom.
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12 CeTb ynpaBneHus

Mopxop out-of-band management (BHenonocHoe ynpaeneHue) nogpasyMeBaeT nepesady ynpasnstoLueli
NHGOpMaL MK OTAE/NbHO OT Nepegayn AaHHblX. MpumeHnMo K IP-chabpurke 3To 03HaYaeT opraHM3aumio cetu,
o6ecneuvBatoLlein goctyn k O0B-uHTepdeiicam Bcex eé (habpukm) yCTPOCTB 1 NpY 3TOM He
nepecekatoLeics ¢ camoli ceTblo IP-chabpukn. Tako Noaxos No3BonseT obecneunTb ynpasneHne
YCTPONCTBAMMN BHE 3aBUCUMOCTM OT COCTOSAHUSA CETH, NepejatoLeil KOMMePUECKY MHhopmauuio.

12.1 Cxema cetn O0OB

IP fabric

D DHCFP relay
L) ke )

mngm;

server
(DHCP)

hd

IP fabric

'y

OOB Access
MES2324/MES2348/
MES3324/3348

< VAN

ry
A
—

Fy

QOB Core (Stack)

2 units

: LAG MES5332A

IP fabric

& YKazaHHble Ha CXeMe MOAEeNV YCTPOWCTB SIBMSIKOTCS PEKOMEHAYEMbIMU.

+ OOB core — CTeK U3 KOMMYTaTOpPOB arperauuu, BbINOAHAWMNIA PyHKLMK MappyTmu3auun n DHCP relay.
CnyxuT ong nogk/IoyeHns K cetu ynpasseHms kommyTtaTtopoB OOB access nocpenctsom LAG ans
NOBbILIEHUSA OTKA30yCTONYMBOCTH.

+ KommyTtatopbl OOB access BbINOMHAKT Po/ib KOMMYTATOPOB A0CTYMNa K CeTV yrnpas/ieHus, obecneyvsas
noAK/tYeHne K Heil ynpaensiembix ycTpoiicTs (IP-cpabpukm) nocpeactsom OOB-uHTepdheiicos.
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Vicnonb3yembie B CXeMe NMPOTOKOSIbl U TEXHONOMNN:

LAG (link aggregation group) — rpynnbl arperauum kaHanos. Kaxaas rpynna nopToB AO/HKHA COCTOATb
13 nHTepelricos Ethernet c oanHakoBOl CKOPOCTLIO, paboTalLmMX B AYNJIEKCHOM peXMME.
O6beanHeHne NOpPTOB B rPynny yBenMynsaeT NPonyCcKHYK CNOCOBHOCTb KaHasia Mexay
B3aVMO/ENCTBYIOLLMMY YCTPOCTBaAMM U NOBbILIAET OTKa30yCTONYMBOCTb. ['pynna nopTos ABASETCA 415
KOMMyTaTopa OfHUM SIOTMYECKUM NOPTOM.

LACP (link aggregation control protocol) — no3BonsieT 06beanHATL HECKONbKO (DN3NYECKUX KAHATOB B
OOMH, Takm 06pa3om co3gasas BbilleonucaHHyto LAG.

Mpotokon VRRP (Virtual Router Redundancy Protocol) — no3sonsiet 3apesepBrpoBaTth LU/03 N0
YMOJ/TYaHUI0, KOTOPbIN NCMONb3YIOT Bee ycTpoicTea IP-thabpukn ana o6meHa nHhopmaumein ¢ cuctemon
yrnpas/ieHNs], MOHUTOPUHIE, CUHXPOHU3aLMN BPEMEHU U T.A.

DHCP Relay areHT. 3agadeii DHCP Relay areHTa saBnsetcs nepegada DHCP-nakeToB OT kveHTa K
cepsepy 1 06parHo B criyyae, ecnn DHCP-cepBep Haxo4uTCA B O4HOWN CETH, a KIIMEHT — B APYrOM.
[Opyroii doyHKumel ansetcsa gobasnexHve ononHuTenbHbix onunii B DHCP-3anpock! kniveHTa
(Hanpumep, onuun 82).

Stack. KommyTtatopbl OOB core 06befHeHbl B cTek. CTekMpoBaHue No3BonseT UM OyHKLMOHUPOBaTb
Kak eiMHoe YCTPONCTBO, TEM CaMbIM NOBbILLASA 0TKa30yCTONYMBOCTb M 06/1eryas ynpas/ieHue.
PekomeHayeTcs 1NCnonb30BaTh KOMbLEBYO TOMOMOMMIO AJ19 NOBbILEHUS 0TKa30yCTOMYMBOCTY CTeKa.
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12.2 KoHdpurypayum yctpoucTs

12.2.1 OOB core

no spanning-tree

|

vlan database

vlan 2,111

exit

!

ip dhcp relay address 192.168.11.1
ip dhcp relay enable

ip dhcp snooping

ip dhcp snooping vlan 2

|

hostname 00B_Core

|

interface TenGigabitEthernetl/0/1
channel-group 1 mode auto

exit

!

interface TenGigabitEthernetl/0/2
channel-group 2 mode auto

exit

!

interface TenGigabitEthernetl/0/3
channel-group 3 mode auto

exit

!

interface TenGigabitEthernetl/0/11
description Server

switchport access vlan 111

exit

!

interface TenGigabitEthernet2/0/1
channel-group 1 mode auto

exit

!

interface TenGigabitEthernet2/0/2
channel-group 2 mode auto

exit

!

interface TenGigabitEthernet2/0/3
channel-group 3 mode auto

exit

!

interface TenGigabitEthernet2/0/11
description Server

switchport access vlan 111

exit

!

interface Port-Channell
description 0O0B_access_1
switchport mode trunk

switchport trunk allowed vlan add 2
switchport forbidden default-vlan
exit
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|

interface Port-Channel2
description O0B_access_2

switchport mode trunk

switchport trunk allowed vlan add 2
switchport forbidden default-vlan
exit

!

interface Port-Channel3
description O0B_access_3

switchport mode trunk

switchport trunk allowed vlan add 2
switchport forbidden default-vlan
exit

!

interface vlan 1

shutdown

exit

!

interface vlan 2

ip address 192.168.50.1 255.255.255.0
ip dhcp relay enable

exit

!

interface vlan 111

ip address 192.168.11.10 255.255.255.0
exit

!

|

end
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12.2.2 0OB access

no spanning-tree

|

vlan database

vlan 2

exit

!

hostname OOB_Access_1

|

interface gigabitethernetl/0/1
description O0OB

switchport access vlan 2

exit

!

interface gigabitethernetl/0/2
description OOB

switchport access vlan 2

exit

!

interface gigabitethernetl/0/3
description OOB

switchport access vlan 2

exit

!

interface gigabitethernetl/0/4
description OOB

switchport access vlan 2

exit

!

interface gigabitethernetl/0/5
description OOB

switchport access vlan 2

exit

!

interface gigabitethernetl/0/6
description OOB

switchport access vlan 2

exit

!

interface gigabitethernetl/0/7
description OOB

switchport access vlan 2

exit

!

interface gigabitethernetl/0/8
description OOB

switchport access vlan 2

exit

!

interface gigabitethernetl/0/9
description OOB

switchport access vlan 2

exit

!

interface gigabitethernetl/0/10
description O0OB

switchport access vlan 2
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exit

!

interface gigabitethernetl/0/11
description 00B

switchport access vlan 2

exit

!

interface gigabitethernetl/0/12
description 00B

switchport access vlan 2

exit

!

interface gigabitethernetl/0/13
description 00B

switchport access vlan 2

exit

!

interface gigabitethernetl/0/14
description 00B

switchport access vlan 2

exit

!

interface gigabitethernetl/0/15
description 00B

switchport access vlan 2

exit

!

interface gigabitethernetl/0/16
description 00B

switchport access vlan 2

exit

!

interface gigabitethernetl/0/17
description 00B

switchport access vlan 2

exit

!

interface gigabitethernetl/0/18
description 00B

switchport access vlan 2

exit

!

interface gigabitethernetl/0/19
description 00B

switchport access vlan 2

exit

!

interface gigabitethernetl/0/20
description 00B

switchport access vlan 2

exit

!

interface gigabitethernetl/0/21
description 00B

switchport access vlan 2

exit

!

interface gigabitethernetl/0/22
description 00B

switchport access vlan 2
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exit

!

interface gigabitethernetl/0/23
description 00B

switchport access vlan 2

exit

!

interface gigabitethernetl/0/24
description 00B

switchport access vlan 2

exit

!

interface tengigabitethernetl/0/1
channel-group 1 mode auto

exit

!

interface tengigabitethernetl/0/2
channel-group 1 mode auto

exit

!

interface Port-channell
description O0B_Core

switchport mode trunk

switchport trunk allowed vlan add 2
switchport forbidden default-vlan
exit

!

interface vlan 1

shutdown

exit

!

|

end
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13 MpunoxeHue 1

B NPUNOoXeHNN cogepxxarca nosiHble KOH(*)I/IpraLl'I/II/I yCTpOI?iCTB, ncnosib3dyemble B JaHHOM PYKOBOACTBE.
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13.1 KoHdpurypauyum c ncnonbsosaHmem nportokona IS-IS

13.1.1 Spine_1

no spanning-tree
|
port jumbo-frame
|
ip maximum-paths 32
|
hostname Spine_1
|
interface TenGigabitEthernetl/0/1
description Leaf_1
ip address 172.16.1.2 255.255.255.252
ip router dsis
isis network point-to-point
exit
!
interface TenGigabitEthernetl/0/2
description Leaf_2
ip address 172.16.2.2 255.255.255.252
ip router dsis
isis network point-to-point
exit
!
interface TenGigabitEthernetl/0/3
description Leaf_3
ip address 172.16.3.2 255.255.255.252
ip router dsis
isis network point-to-point
exit
!
interface loopbackl
ip address 10.0.1.1 255.255.255.255
exit
!
!
router bgp 65500
bgp router-id 10.0.1.1
address-family 1dipv4 unicast
exit
!
address-family 12vpn evpn
exit
!
peer-group LEAF_GROUP
remote-as 65500
update-source loopback 1
fall-over bfd
route-reflector-client
exit
!
neighbor 10.0.0.1
peer-group LEAF_GROUP
address-family 1ipv4 unicast
exit
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|
address-family 12vpn evpn
exit
exit
!
neighbor 10.0.0.2
peer-group LEAF_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
neighbor 10.0.0.3
peer-group LEAF_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
exit
!
router disis
address-family 1ipv4 unicast
redistribute connected
exit
net 49.0001.1111.1111.1111.00
exit
!
|

end
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13.1.2 Spine_2

no spanning-tree
|
port jumbo-frame
|
ip maximum-paths 32
|
hostname Spine_2
|
interface TenGigabitEthernetl/0/1
description Leaf_1
ip address 172.16.1.6 255.255.255.252
ip router 1sis
isis network point-to-point
exit
!
interface TenGigabitEthernetl/0/2
description Leaf_2
ip address 172.16.2.6 255.255.255.252
ip router 1sis
isis network point-to-point
exit
!
interface TenGigabitEthernetl/0/3
description Leaf_3
ip address 172.16.3.6 255.255.255.252
ip router 1sis
isis network point-to-point
exit
!
interface loopbackl
ip address 10.0.2.2 255.255.255.255
exit
!
!
router bgp 65500
bgp router-id 10.0.2.2
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
!
peer-group LEAF_GROUP
remote-as 65500
update-source loopback 1
fall-over bfd
route-reflector-client
exit
!
neighbor 10.0.0.1
peer-group LEAF_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
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exit
!
neighbor 10.0.0.2
peer-group LEAF_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
neighbor 10.0.0.3
peer-group LEAF_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
exit
!
router disis
address-family 1ipv4 unicast
redistribute connected
exit
net 49.0001.2222.2222.2222.00
exit
!
|

end
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13.1.3 Leaf_1

no spanning-tree
|

vlan database
vlan 1000

exit

!

port jumbo-frame
|

vxlan test_vxlan

vni 101000
vlian 1000
exit

|
!
ip maximum-paths 32
|
hostname Leaf_1
|
interface TenGigabitEthernetl/0/1
description Spine_1
ip address 172.16.1.1 255.255.255.252
ip router 1sis
isis network point-to-point
exit
!
interface TenGigabitEthernetl/0/2
description Spine_2
ip address 172.16.1.5 255.255.255.252
ip router 1sis
isis network point-to-point
exit
!
interface TenGigabitEthernetl/0/11
description Hostl
switchport access vlan 1000
exit
!
interface loopbackl
ip address 10.0.0.1 255.255.255.255
exit
!
!
router bgp 65500
bgp router-id 10.0.0.1
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
!
peer-group SPINE_GROUP
remote-as 65500
update-source loopback 1
fall-over bfd
exit
|

69



neighbor 10.0.1.1
peer-group SPINE_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
neighbor 10.0.2.2
peer-group SPINE_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit

exit

router 1isis

address-family 1dipv4 unicast
redistribute connected
exit

net 49.0001.0001.0001.0001.00

exit

end
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13.1.4 Leaf_2

no spanning-tree
|

vlan database
vlan 1000

exit

!

port jumbo-frame
|

vxlan test_vxlan

vni 101000
vlian 1000
exit

|
!
ip maximum-paths 32
|
hostname Leaf_2
|
interface TenGigabitEthernetl/0/1
description Spine_1
ip address 172.16.2.1 255.255.255.252
ip router 1sis
isis network point-to-point
exit
!
interface TenGigabitEthernetl/0/2
description Spine_2
ip address 172.16.2.5 255.255.255.252
ip router 1sis
isis network point-to-point
exit
!
interface loopbackl
ip address 10.0.0.2 255.255.255.255
exit
!
!
router bgp 65500
bgp router-id 10.0.0.2
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
!
peer-group SPINE_GROUP
remote-as 65500
update-source loopback 1
fall-over bfd
exit
!
neighbor 10.0.1.1
peer-group SPINE_GROUP
address-family 1ipv4 unicast
exit
|
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address-family 12vpn evpn
exit
exit
!
neighbor 10.0.2.2
peer-group SPINE_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
exit
!
router disis
address-family 1dipv4 unicast
redistribute connected
exit
net 49.0001.0002.0002.0002.00
exit
!
|

end
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13.1.5 Leaf_3

no spanning-tree
|

vlan database
vlan 1000

exit

!

port jumbo-frame
|

vxlan test_vxlan

vni 101000
vlian 1000
exit

|
!
ip maximum-paths 32
|
hostname Leaf_3
|
interface TenGigabitEthernetl/0/1
description Spine_1
ip address 172.16.3.1 255.255.255.252
ip router 1sis
isis network point-to-point
exit
!
interface TenGigabitEthernetl/0/2
description Spine_2
ip address 172.16.3.5 255.255.255.252
ip router 1sis
isis network point-to-point
exit
!
interface TenGigabitEthernetl/0/11
description Hostl
switchport access vlan 1000
exit
!
interface loopbackl
ip address 10.0.0.3 255.255.255.255
exit
!
!
router bgp 65500
bgp router-id 10.0.0.3
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
!
peer-group SPINE_GROUP
remote-as 65500
update-source loopback 1
fall-over bfd
exit
|
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neighbor 10.0.1.1
peer-group SPINE_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
neighbor 10.0.2.2
peer-group SPINE_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit

exit

router 1isis

address-family 1dipv4 unicast
redistribute connected
exit

net 49.0001.0003.0003.0003.00

exit

end
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13.2 KoHdurypauyum c ncnonbsosaHmem nportokona OSPF

13.2.1 Spine_1

no spanning-tree
|
port jumbo-frame
|
ip maximum-paths 32
|
hostname Spine_1
|
line console
exec-timeout 0
exit
!
interface TenGigabitEthernetl/0/1
description Leaf_1
ip address 172.16.1.2 255.255.255.252
exit
!
interface TenGigabitEthernetl/0/2
description Leaf_2
ip address 172.16.2.2 255.255.255.252
exit
!
interface TenGigabitEthernetl/0/3
description Leaf_3
ip address 172.16.3.2 255.255.255.252
exit
!
interface loopbackl
ip address 10.0.1.1 255.255.255.255
exit
!
!
router ospf 1
network 172.16.1.2 area
network 172.16.2.2 area
network 172.16.3.2 area
router-id 10.0.1.1
redistribute connected subnets
exit
!
interface ip 172.16.1.2
ip ospf network point-to-point
exit
!
interface ip 172.16.2.2
ip ospf network point-to-point
exit
!
interface ip 172.16.3.2
ip ospf network point-to-point
exit
|

router bgp 65500
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bgp router-id 10.0.1.1
address-family 1dipv4 unicast
exit
!
address-family 12vpn evpn
exit
!
peer-group LEAF_GROUP
remote-as 65500
update-source loopback 1
fall-over bfd
route-reflector-client
exit
!
neighbor 10.0.0.1
peer-group LEAF_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
neighbor 10.0.0.2
peer-group LEAF_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
neighbor 10.0.0.3
peer-group LEAF_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
exit
!
|

end
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13.2.2 Spine_2

no spanning-tree
|
port jumbo-frame
|
ip maximum-paths 32
|
hostname Spine_2
|
line console
exec-timeout 0
exit
!
interface TenGigabitEthernetl/0/1
description Leaf_1
ip address 172.16.1.6 255.255.255.252
exit
!
interface TenGigabitEthernetl/0/2
description Leaf_2
ip address 172.16.2.6 255.255.255.252
exit
!
interface TenGigabitEthernetl/0/3
description Leaf_3
ip address 172.16.3.6 255.255.255.252
exit
!
interface loopbackl
ip address 10.0.2.2 255.255.255.255
exit
!
!
router ospf 1
network 172.16.1.6 area 0.0.0.
network 172.16.2.6 area 0.0.0.
network 172.16.3.6 area 0.0.0.
router-id 10.0.2.2
redistribute connected subnets
exit
!
interface ip 172.16.1.6
ip ospf network point-to-point
exit
!
interface ip 172.16.2.6
ip ospf network point-to-point
exit
!
interface ip 172.16.3.6
ip ospf network point-to-point
exit
!
router bgp 65500
bgp router-id 10.0.2.2
address-family 1ipv4 unicast
exit
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|
address-family 12vpn evpn
exit
!
peer-group LEAF_GROUP
remote-as 65500
update-source loopback 1
fall-over bfd
route-reflector-client
exit
!
neighbor 10.0.0.1
peer-group LEAF_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
neighbor 10.0.0.2
peer-group LEAF_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
neighbor 10.0.0.3
peer-group LEAF_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
exit
!
|

end

78



Design guide as19 nocTpoeHus IP-pabpurkm Ha KommyTaTopax Eltex

13.2.3 Leaf_1

no spanning-tree
|

vlan database
vlan 1000

exit

!

port jumbo-frame
|

vxlan test_vxlan

vni 101000
vlian 1000
exit

|
!
ip maximum-paths 32
|
hostname Leaf_1
|
interface TenGigabitEthernetl/0/1
description Spine_1
ip address 172.16.1.1 255.255.255.252
exit
!
interface TenGigabitEthernetl/0/2
description Spine_2
ip address 172.16.1.5 255.255.255.252
exit
!
interface TenGigabitEthernetl/0/11
description Hostl
switchport access vlan 1000
exit
!
interface loopbackl
ip address 10.0.0.1 255.255.255.255
exit
!
!
router ospf 1
network 172.16.1.1 area 0.0.0.0
network 172.16.1.5 area 0.0.0.0
router-id 10.0.0.1
redistribute connected subnets
exit
!
interface ip 172.16.1.1
ip ospf network point-to-point
exit
!
interface ip 172.16.1.5
ip ospf network point-to-point
exit
!
router bgp 65500
bgp router-id 10.0.0.1
address-family 1ipv4 unicast
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exit
!
address-family 12vpn evpn
exit
!
peer-group SPINE_GROUP
remote-as 65500
update-source loopback 1
fall-over bfd
exit
!
neighbor 10.0.1.1
peer-group SPINE_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
neighbor 10.0.2.2
peer-group SPINE_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
exit
!
|

end
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13.2.4 Leaf_2

no spanning-tree
|

vlan database
vlan 1000

exit

!

port jumbo-frame
|

vxlan test_vxlan

vni 101000
vlian 1000
exit

|
!
ip maximum-paths 32
|
hostname Leaf_2
|
interface TenGigabitEthernetl/0/1
description Spine_1
ip address 172.16.2.1 255.255.255.252
exit
!
interface TenGigabitEthernetl/0/2
description Spine_2
ip address 172.16.2.5 255.255.255.252
exit
!
interface loopbackl
ip address 10.0.0.2 255.255.255.255
exit
!
!
router ospf 1
network 172.16.2.1 area 0.0.0.0
network 172.16.2.5 area 0.0.0.0
router-id 10.0.0.2
redistribute connected subnets
exit
!
interface ip 172.16.2.1
ip ospf network point-to-point
exit
!
interface ip 172.16.2.5
ip ospf network point-to-point
exit
!
router bgp 65500
bgp router-id 10.0.0.2
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
|
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peer-group SPINE_GROUP
remote-as 65500
update-source loopback 1
fall-over bfd
exit
!
neighbor 10.0.1.1
peer-group SPINE_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
neighbor 10.0.2.2
peer-group SPINE_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
exit
!
|

end
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13.2.5 Leaf_3

no spanning-tree
|

vlan database
vlan 1000

exit

!

port jumbo-frame
|

vxlan test_vxlan

vni 101000
vlian 1000
exit

|
!
ip maximum-paths 32
|
hostname Leaf_3
|
interface TenGigabitEthernetl/0/1
description Spine_1
ip address 172.16.3.1 255.255.255.252
exit
!
interface TenGigabitEthernetl/0/2
description Spine_2
ip address 172.16.3.5 255.255.255.252
exit
!
interface TenGigabitEthernetl/0/11
description Host2
switchport access vlan 1000
exit
!
interface loopbackl
ip address 10.0.0.3 255.255.255.255
exit
!
!
router ospf 1
network 172.16.3.1 area 0.0.0.0
network 172.16.3.5 area 0.0.0.0
router-id 10.0.0.3
redistribute connected subnets
exit
!
interface ip 172.16.3.1
ip ospf network point-to-point
exit
!
interface ip 172.16.3.5
ip ospf network point-to-point
exit
!
router bgp 65500
bgp router-id 10.0.0.3
address-family 1ipv4 unicast
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exit
!
address-family 12vpn evpn
exit
!
peer-group SPINE_GROUP
remote-as 65500
update-source loopback 1
fall-over bfd
exit
!
neighbor 10.0.1.1
peer-group SPINE_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
neighbor 10.0.2.2
peer-group SPINE_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
exit
!
|

end
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13.3 KoHdurypauun gnsa multicast VXLAN

13.3.1 Spine_1

no spanning-tree
|
port jumbo-frame
|
ip maximum-paths 32
|
hostname Spine_1
|
interface TenGigabitEthernetl/0/1
description Leaf_1
ip address 172.16.1.2 255.255.255.252
ip pim
exit
!
interface TenGigabitEthernetl/0/2
description Leaf_2
ip address 172.16.2.2 255.255.255.252
ip pim
exit
!
interface TenGigabitEthernetl/0/3
description Leaf_3
ip address 172.16.3.2 255.255.255.252
ip pim
exit
!
interface loopbackl
ip address 10.0.1.1 255.255.255.255
exit
!
interface loopback2
ip address 10.100.100.100 255.255.255.255
description Anycast_RP_IP
exit
!
!
router ospf 1
network 172.16.1.2 area 0.
network 172.16.2.2 area 0.
network 172.16.3.2 area 0.
router-id 10.0.1.1
redistribute connected subnets
exit
!
interface ip 172.16.1.2
ip ospf network point-to-point
exit
!
interface ip 172.16.2.2
ip ospf network point-to-point
exit
|

interface ip 172.16.3.2

[cl oo}
[cl oo}
[cl oo}
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ip ospf network point-to-point
exit
!
router bgp 65500
bgp router-id 10.0.1.1
address-family 1dipv4 unicast
exit
!
address-family 12vpn evpn
exit
!
peer-group LEAF_GROUP
remote-as 65500
update-source loopback 1
fall-over bfd
route-reflector-client
exit
!
neighbor 10.0.0.1
peer-group LEAF_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
neighbor 10.0.0.2
peer-group LEAF_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
neighbor 10.0.0.3
peer-group LEAF_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
exit
!
!
ip multicast-routing pim
|

ip pim rp-address 10.100.100.100

router msdp
connect-source 10.0.1.1
originator-ip 10.100.100.100
|
peer 10.0.2.2
mesh-group TESTGR
exit
exit
|
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13.3.2 Spine_2

no spanning-tree
|
port jumbo-frame
|
ip maximum-paths 32
|
hostname Spine_2
|
interface TenGigabitEthernetl/0/1
description Leaf_1
ip address 172.16.1.6 255.255.255.252
ip pim
exit
!
interface TenGigabitEthernetl/0/2
description Leaf_2
ip address 172.16.2.6 255.255.255.252
ip pim
exit
!
interface TenGigabitEthernetl/0/3
description Leaf_3
ip address 172.16.3.6 255.255.255.252
ip pim
exit
!
interface loopbackl
ip address 10.0.2.2 255.255.255.255
exit
!
interface loopback2
ip address 10.100.100.100 255.255.255.255
description Anycast_RP_IP
exit
!
!
router ospf 1
network 172.16.1.6 area 0.
network 172.16.2.6 area 0.
network 172.16.3.6 area 0.
router-id 10.0.2.2
redistribute connected subnets
exit
!
interface ip 172.16.1.6
ip ospf network point-to-point
exit
!
interface ip 172.16.2.6
ip ospf network point-to-point
exit
!
interface ip 172.16.3.6
ip ospf network point-to-point
exit
|
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router bgp 65500
bgp router-id 10.0.2.2
address-family 1dipv4 unicast
exit
!
address-family 12vpn evpn
exit
!
peer-group LEAF_GROUP
remote-as 65500
update-source loopback 1
fall-over bfd
route-reflector-client
exit
!
neighbor 10.0.0.1
peer-group LEAF_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
neighbor 10.0.0.2
peer-group LEAF_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
neighbor 10.0.0.3
peer-group LEAF_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
exit
!
!
ip multicast-routing pim
|

ip pim rp-address 10.100.100.100

router msdp
connect-source 10.0.2.2
originator-ip 10.100.100.100
|
peer 10.0.1.1
mesh-group TESTGR
exit
exit
|

end
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13.3.3 Leaf_1

no spanning-t
|

vlan database
vlan 2-5,100

exit

!

port jumbo-fr
|

vxlan test_vx
vni 101000
vlan 1000

exit

!

vxlan mcast2
vni 102

vlan 2
mcast-group

exit

!

vxlan mcast3
vni 103

vlan 3
mcast-group

exit

!

vxlan mcast4
vni 104

vlan 4
mcast-group

exit

!

vxlan mcast5
vni 105

vlan 5
mcast-group
exit

!

!

ip maximum-pa
|

ree

0

ame

lan

233.0.0.2

233.0.0.3

233.0.0.4

233.0.0.5

ths 32

hostname Leaf_1

interface TenGigabitEthernetl/0/1

description

ip address 172.16.1.1 255.255.255.252

ip pim
exit
|

interface TenGigabitEthernetl/0/2

description

ip address 172.16.1.5 255.255.255.252

ip pim
exit
|

interface TenGigabitEthernetl/0/9
description Hostl_mcast

Spine_1

Spine_2
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switchport mode trunk

switchport trunk allowed vlan add 2-5

switchport forbidden default-vlan
exit
!
interface TenGigabitEthernetl/0/11
description Hostl
switchport access vlan 1000
exit
!
interface loopbackl
ip address 10.0.0.1 255.255.255.255
ip pim
ip igmp static-group 233.0.0.2
ip igmp static-group 233.0.0.3
ip igmp static-group 233.0.0.
ip igmp static-group 233.0.0.5
exit
!
!
router ospf 1
network 172.16.1.1 area 0.0.0.0
network 172.16.1.5 area 0.0.0.0
router-id 10.0.0.1
redistribute connected subnets
exit
!
interface ip 172.16.1.1
ip ospf network point-to-point
exit
!
interface ip 172.16.1.5
ip ospf network point-to-point
exit
!
router bgp 65500
bgp router-id 10.0.0.1
address-family 1dipv4 unicast
exit
!
address-family 12vpn evpn
exit
!
peer-group SPINE_GROUP
remote-as 65500
update-source loopback 1
fall-over bfd
exit
!
neighbor 10.0.1.1
peer-group SPINE_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
neighbor 10.0.2.2
peer-group SPINE_GROUP
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address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit

exit

exit

!

|

ip multicast-routing pim
|

ip pim rp-address 10.100.100.100
|

ip multicast multipath group-paths-num
|

end
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13.3.4 Leaf_2

no spanning-t
|

vlan database
vlan 2-5,100

exit

!

port jumbo-fr
|

vxlan test_vx
vni 101000
vlan 1000

exit

!

vxlan mcast2
vni 102

vlan 2
mcast-group

exit

!

vxlan mcast3
vni 103

vlan 3
mcast-group

exit

!

vxlan mcast4
vni 104

vlan 4
mcast-group

exit

!

vxlan mcast5
vni 105

vlan 5
mcast-group
exit

!

!

ip maximum-pa
|

ree

0

ame

lan

233.0.0.2

233.0.0.3

233.0.0.4

233.0.0.5

ths 32

hostname Leaf_2

interface TenGigabitEthernetl/0/1

description

ip address 172.16.2.1 255.255.255.252

ip pim
exit
|

interface TenGigabitEthernetl/0/2

description

ip address 172.16.2.5 255.255.255.252

ip pim
exit
|

Spine_1

Spine_2

interface loopbackl

ip address 10.0.0.2 255.255.255.255
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ip pim
ip igmp static-group 233.0.0.2
ip igmp static-group 233.0.0.3
ip igmp static-group 233.0.0.
ip igmp static-group 233.0.0.5
exit
!
!
router ospf 1
network 172.16.2.1 area 0.0.0.0
network 172.16.2.5 area 0.0.0.0
router-id 10.0.0.2
redistribute connected subnets
exit
!
interface ip 172.16.2.1
ip ospf network point-to-point
exit
!
interface ip 172.16.2.5
ip ospf network point-to-point
exit
!
router bgp 65500
bgp router-id 10.0.0.2
address-family 1dipv4 unicast
exit
!
address-family 12vpn evpn
exit
!
peer-group SPINE_GROUP
remote-as 65500
update-source loopback 1
fall-over bfd
exit
!
neighbor 10.0.1.1
peer-group SPINE_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
neighbor 10.0.2.2
peer-group SPINE_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
exit
!
!
ip multicast-routing pim
|

ip pim rp-address 10.100.100.100
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ip multicast multipath group-paths-num
|

end
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13.3.5 Leaf_3

no spanning-t
|

vlan database
vlan 2-5,100

exit

!

port jumbo-fr
|

vxlan test_vx
vni 101000
vlan 1000

exit

!

vxlan mcast2
vni 102

vlan 2
mcast-group

exit

!

vxlan mcast3
vni 103

vlan 3
mcast-group

exit

!

vxlan mcast4
vni 104

vlan 4
mcast-group

exit

!

vxlan mcast5
vni 105

vlan 5
mcast-group
exit

!

!

ip maximum-pa
|

ree

0

ame

lan

233.0.0.2

233.0.0.3

233.0.0.4

233.0.0.5

ths 32

hostname Leaf_3

interface TenGigabitEthernetl/0/1

description

ip address 172.16.3.1 255.255.255.252

ip pim
exit
|

interface TenGigabitEthernetl/0/2

description

ip address 172.16.3.5 255.255.255.252

ip pim
exit
|

interface TenGigabitEthernetl/0/9
description Host2_mcast

Spine_1

Spine_2
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switchport mode trunk

switchport trunk allowed vlan add 2-5

switchport forbidden default-vlan
exit
!
interface TenGigabitEthernetl/0/11
description Host2
switchport access vlan 1000
exit
!
interface loopbackl
ip address 10.0.0.3 255.255.255.255
ip pim
ip igmp static-group 233.0.0.2
ip igmp static-group 233.0.0.3
ip igmp static-group 233.0.0.
ip igmp static-group 233.0.0.5
exit
!
!
router ospf 1
network 172.16.3.1 area 0.0.0.0
network 172.16.3.5 area 0.0.0.0
router-id 10.0.0.3
redistribute connected subnets
exit
!
interface ip 172.16.3.1
ip ospf network point-to-point
exit
!
interface ip 172.16.3.5
ip ospf network point-to-point
exit
!
router bgp 65500
bgp router-id 10.0.0.3
address-family 1dipv4 unicast
exit
!
address-family 12vpn evpn
exit
!
peer-group SPINE_GROUP
remote-as 65500
update-source loopback 1
fall-over bfd
exit
!
neighbor 10.0.1.1
peer-group SPINE_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
neighbor 10.0.2.2
peer-group SPINE_GROUP
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address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
exit
!
!
ip multicast-routing pim
|
ip pim rp-address 10.100.100.100
|
ip multicast multipath group-paths-num
|

end
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13.4 KoHdpurypauun gna Symmetric IRB

13.4.1 Spine_1

no spanning-tree
|
port jumbo-frame
|
ip maximum-paths 32
|
hostname Spine_1
|
line console
exec-timeout 0
exit
!
interface TenGigabitEthernetl/0/1
description Leaf_1
ip address 172.16.1.2 255.255.255.252
exit
!
interface TenGigabitEthernetl/0/2
description Leaf_2
ip address 172.16.2.2 255.255.255.252
exit
!
interface TenGigabitEthernetl/0/3
description Leaf_3
ip address 172.16.3.2 255.255.255.252
exit
!
interface loopbackl
ip address 10.0.1.1 255.255.255.255
exit
!
!
router ospf 1
network 172.16.1.2 area
network 172.16.2.2 area
network 172.16.3.2 area
router-id 10.0.1.1
redistribute connected subnets
exit
!
interface ip 172.16.1.2
ip ospf network point-to-point
exit
!
interface ip 172.16.2.2
ip ospf network point-to-point
exit
!
interface ip 172.16.3.2
ip ospf network point-to-point
exit
|

router bgp 65500

®© ©
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bgp router-id 10.0.1.1
address-family 1dipv4 unicast
exit
!
address-family 12vpn evpn
exit
!
peer-group LEAF_GROUP
remote-as 65500
update-source loopback 1
fall-over bfd
route-reflector-client
exit
!
neighbor 10.0.0.1
peer-group LEAF_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
neighbor 10.0.0.2
peer-group LEAF_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
neighbor 10.0.0.3
peer-group LEAF_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
exit
!
|

end
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13.4.2 Spine_2

no spanning-tree
|
port jumbo-frame
|
ip maximum-paths 32
|
hostname Spine_2
|
line console
exec-timeout 0
exit
!
interface TenGigabitEthernetl/0/1
description Leaf_1
ip address 172.16.1.6 255.255.255.252
exit
!
interface TenGigabitEthernetl/0/2
description Leaf_2
ip address 172.16.2.6 255.255.255.252
exit
!
interface TenGigabitEthernetl/0/3
description Leaf_3
ip address 172.16.3.6 255.255.255.252
exit
!
interface loopbackl
ip address 10.0.2.2 255.255.255.255
exit
!
!
router ospf 1
network 172.16.1.6 area 0.0.0.
network 172.16.2.6 area 0.0.0.
network 172.16.3.6 area 0.0.0.
router-id 10.0.2.2
redistribute connected subnets
exit
!
interface ip 172.16.1.6
ip ospf network point-to-point
exit
!
interface ip 172.16.2.6
ip ospf network point-to-point
exit
!
interface ip 172.16.3.6
ip ospf network point-to-point
exit
!
router bgp 65500
bgp router-id 10.0.2.2
address-family 1ipv4 unicast
exit

© O O

101



Design guide as19 nocTpoeHus IP-pabpurkm Ha KommyTaTopax Eltex

|
address-family 12vpn evpn
exit
!
peer-group LEAF_GROUP
remote-as 65500
update-source loopback 1
fall-over bfd
route-reflector-client
exit
!
neighbor 10.0.0.1
peer-group LEAF_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
neighbor 10.0.0.2
peer-group LEAF_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
neighbor 10.0.0.3
peer-group LEAF_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
exit
!
|

end
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13.4.3 Leaf_1

ip vrf VRF1

vni 100100
route-target both 65500:100100

exit

!

!

no spanning-tree

|

vlan database

vlan 100,1000

exit

!

port jumbo-frame

|

vxlan L3_vxlan

vni 100100 ip-routing
vlan 100

exit

|

vxlan test_vxlanl

vni 101000
vlian 1000
exit

|
!
ip maximum-paths 32
|
hostname Leaf_1
|
line console
exec-timeout 0
exit
!
interface TenGigabitEthernetl/0/1
description Spine_1
ip address 172.16.1.1 255.255.255.252
exit
!
interface TenGigabitEthernetl/0/2
description Spine_2
ip address 172.16.1.5 255.255.255.252
exit
!
interface TenGigabitEthernetl/0/11
description Hostl
switchport access vlan 1000
exit
!
interface vlan 100
ip vrf VRF1
exit
!
interface vlan 1000
ip vrf VRF1
ip address 192.168.1.1 255.255.255.0
exit
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|
interface loopbackl
ip address 10.0.0.1 255.255.255.255
exit
!
|
|
!
router ospf 1
network 172.16.1.1 area 0.0.0.0
network 172.16.1.5 area 0.0.0.0
router-id 10.0.0.1
redistribute connected subnets
exit
!
interface ip 172.16.1.1
ip ospf network point-to-point
exit
!
interface ip 172.16.1.5
ip ospf network point-to-point
exit
!
router bgp 65500
bgp router-id 10.0.0.1
address-family 1dipv4 unicast
exit
!
address-family 12vpn evpn
exit
!
peer-group SPINE_GROUP
remote-as 65500
update-source loopback 1
fall-over bfd
exit
!
neighbor 10.0.1.1
peer-group SPINE_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
neighbor 10.0.2.2
peer-group SPINE_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
vrf VRF1
address-family 1ipv4 unicast
redistribute connected
exit
exit
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end
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13.4.4 Leaf_2

ip vrf VRF1

vni 100100
route-target both 65500:100100

exit

!

!

no spanning-tree

|

vlan database

vlan 100,2000

exit

!

port jumbo-frame

|

vxlan L3_vxlan

vni 100100 ip-routing
vlan 100

exit

|

vxlan test_vxlan2

vni 102000
vlian 2000
exit

|
!
ip maximum-paths 32
|
anycast-gateway mac-address 00:00:00:11:11:11
|
hostname Leaf_2
|
line console
exec-timeout 0
exit
!
interface TenGigabitEthernetl/0/1
description Spine_1
ip address 172.16.2.1 255.255.255.252
exit
!
interface TenGigabitEthernetl/0/2
description Spine_2
ip address 172.16.2.5 255.255.255.252
exit
!
interface TenGigabitEthernetl/0/11
description Host2
switchport access vlan 2000
exit
!
interface vlan 100
ip vrf VRF1
exit
!
interface vlan 2000
ip vrf VRF1
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ip address 192.168.2.1 255.255.255.0
anycast-gateway
exit
!
interface loopbackl
ip address 10.0.0.2 255.255.255.255
exit
!
|
|
!
router ospf 1
network 172.16.2.1 area 0.0.0.0
network 172.16.2.5 area 0.0.0.0
router-id 10.0.0.2
redistribute connected subnets
exit
!
interface ip 172.16.2.1
ip ospf network point-to-point
exit
!
interface ip 172.16.2.5
ip ospf network point-to-point
exit
!
router bgp 65500
bgp router-id 10.0.0.2
address-family 1dipv4 unicast
exit
!
address-family 12vpn evpn
exit
!
peer-group SPINE_GROUP
remote-as 65500
update-source loopback 1
fall-over bfd
exit
!
neighbor 10.0.1.1
peer-group SPINE_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
neighbor 10.0.2.2
peer-group SPINE_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
vrf VRF1
address-family 1ipv4 unicast
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redistribute connected
exit
exit
exit
!
|

end
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13.4.5 Leaf_3

ip vrf VRF1

vni 100100
route-target both 65500:100100

exit

!

!

no spanning-tree

|

vlan database

vlan 100,2000

exit

!

port jumbo-frame

|

vxlan L3_vxlan

vni 100100 ip-routing
vlan 100

exit

|

vxlan test_vxlan2

vni 102000
vlian 2000
exit

|
!
ip maximum-paths 32
|
anycast-gateway mac-address 00:00:00:11:11:11
|
hostname Leaf_3
|
interface TenGigabitEthernetl/0/1
description Spine_1
ip address 172.16.3.1 255.255.255.252
exit
!
interface TenGigabitEthernetl/0/2
description Spine_2
ip address 172.16.3.5 255.255.255.252
exit
!
interface TenGigabitEthernetl/0/11
description Host3
switchport access vlan 2000
exit
!
interface vlan 100
ip vrf VRF1
exit
!
interface vlan 2000
ip vrf VRF1
ip address 192.168.2.1 255.255.255.0
anycast-gateway
exit
|
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interface loopbackl
ip address 10.0.0.3 255.255.255.255
exit
!
|
|
!
router ospf 1
network 172.16.3.1 area 0.0.0.0
network 172.16.3.5 area 0.0.0.0
router-id 10.0.0.3
redistribute connected subnets
exit
!
interface ip 172.16.3.1
ip ospf network point-to-point
exit
!
interface ip 172.16.3.5
ip ospf network point-to-point
exit
!
router bgp 65500
bgp router-id 10.0.0.3
address-family 1dipv4 unicast
exit
!
address-family 12vpn evpn
exit
!
peer-group SPINE_GROUP
remote-as 65500
update-source loopback 1
fall-over bfd
exit
!
neighbor 10.0.1.1
peer-group SPINE_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
neighbor 10.0.2.2
peer-group SPINE_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
vrf VRF1
address-family 1ipv4 unicast
redistribute connected
exit
exit
exit
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end
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13.4.6 Leaf_3 + OSPF

ip vrf VRF1

vni 100100
route-target both 65500:100100

exit

!

!

no spanning-tree

|

vlan database

vlan 100,2000

exit

!

port jumbo-frame

|

vxlan L3_vxlan

vni 100100 ip-routing
vlan 100

exit

|

vxlan test_vxlan2

vni 102000
vlian 2000
exit

|
!
ip maximum-paths 32
|
hostname Leaf_3
|
line console
exec-timeout 0
exit
!
interface TenGigabitEthernetl/0/1
description Spine_1
ip address 172.16.3.1 255.255.255.252
exit
!
interface TenGigabitEthernetl/0/2
description Spine_2
ip address 172.16.3.5 255.255.255.252
exit
!
interface TenGigabitEthernetl/0/11
description Host3
switchport access vlan 2000
exit
!
interface vlan 100
ip vrf VRF1
exit
!
interface vlan 2000
ip vrf VRF1
ip address 192.168.2.1 255.255.255.0
exit
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|
interface loopbackl
ip address 10.0.0.3 255.255.255.255
exit
!
|
|
!
router ospf 1
network 172.16.3.1 area 0.0.0.0
network 172.16.3.5 area 0.0.0.0
router-id 10.0.0.3
redistribute connected subnets
exit
!
router ospf 2 vrf VRF1
network 192.168.2.1 area 10.10.10.10
router-id 192.168.2.1
redistribute bgp subnets
exit
!
interface ip 172.16.3.1
ip ospf network point-to-point
exit
!
interface ip 172.16.3.5
ip ospf network point-to-point
exit
!
router bgp 65500
bgp router-id 10.0.0.3
address-family 1dipv4 unicast
exit
!
address-family 12vpn evpn
exit
!
peer-group SPINE_GROUP
remote-as 65500
update-source loopback 1
fall-over bfd
exit
!
neighbor 10.0.1.1
peer-group SPINE_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
neighbor 10.0.2.2
peer-group SPINE_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
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vrf VRF1
address-family 1ipv4 unicast
redistribute connected
redistribute ospf 2 match 1internal
redistribute ospf 2 match external-1
redistribute ospf 2 match external-2
exit
exit
exit
!
|

end
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13.5 Kondurypauun gnsa EVPN multihoming

13.5.1 Spine_1

no spanning-tree
|
port jumbo-frame
|
ip maximum-paths 32
|
hostname Spine_1
|
interface TenGigabitEthernetl/0/1
description Leaf_1
ip address 172.16.1.2 255.255.255.252
ip pim
exit
!
interface TenGigabitEthernetl/0/2
description Leaf_2
ip address 172.16.2.2 255.255.255.252
ip pim
exit
!
interface TenGigabitEthernetl/0/3
description Leaf_3
ip address 172.16.3.2 255.255.255.252
ip pim
exit
!
interface loopbackl
ip address 10.0.1.1 255.255.255.255
exit
!
interface loopback2
ip address 10.100.100.100 255.255.255.255
description Anycast_RP_IP
exit
!
!
router ospf 1
network 172.16.1.2 area 0.
network 172.16.2.2 area 0.
network 172.16.3.2 area 0.
router-id 10.0.1.1
redistribute connected subnets
exit
!
interface ip 172.16.1.2
ip ospf network point-to-point
exit
!
interface ip 172.16.2.2
ip ospf network point-to-point
exit
|

interface ip 172.16.3.2

[cl oo}
[cl oo}
[cl oo}
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ip ospf network point-to-point
exit
!
router bgp 65500
bgp router-id 10.0.1.1
address-family 1dipv4 unicast
exit
!
address-family 12vpn evpn
exit
!
peer-group LEAF_GROUP
remote-as 65500
update-source loopback 1
fall-over bfd
route-reflector-client
exit
!
neighbor 10.0.0.1
peer-group LEAF_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
neighbor 10.0.0.2
peer-group LEAF_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
neighbor 10.0.0.3
peer-group LEAF_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
exit
!
!
ip multicast-routing pim
|

ip pim rp-address 10.100.100.100

router msdp
connect-source 10.0.1.1
originator-ip 10.100.100.100
|
peer 10.0.2.2
mesh-group TESTGR
exit
exit
|
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13.5.2 Spine_2

no spanning-tree
|
port jumbo-frame
|
ip maximum-paths 32
|
hostname Spine_2
|
interface TenGigabitEthernetl/0/1
description Leaf_1
ip address 172.16.1.6 255.255.255.252
ip pim
exit
!
interface TenGigabitEthernetl/0/2
description Leaf_2
ip address 172.16.2.6 255.255.255.252
ip pim
exit
!
interface TenGigabitEthernetl/0/3
description Leaf_3
ip address 172.16.3.6 255.255.255.252
ip pim
exit
!
interface loopbackl
ip address 10.0.2.2 255.255.255.255
exit
!
interface loopback2
ip address 10.100.100.100 255.255.255.255
description Anycast_RP_IP
exit
!
!
router ospf 1
network 172.16.1.6 area 0.
network 172.16.2.6 area 0.
network 172.16.3.6 area 0.
router-id 10.0.2.2
redistribute connected subnets
exit
!
interface ip 172.16.1.6
ip ospf network point-to-point
exit
!
interface ip 172.16.2.6
ip ospf network point-to-point
exit
!
interface ip 172.16.3.6
ip ospf network point-to-point
exit
|

© O o
© O o
© O O
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router bgp 65500
bgp router-id 10.0.2.2
address-family 1dipv4 unicast
exit
!
address-family 12vpn evpn
exit
!
peer-group LEAF_GROUP
remote-as 65500
update-source loopback 1
fall-over bfd
route-reflector-client
exit
!
neighbor 10.0.0.1
peer-group LEAF_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
neighbor 10.0.0.2
peer-group LEAF_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
neighbor 10.0.0.3
peer-group LEAF_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
exit
!
!
ip multicast-routing pim
|

ip pim rp-address 10.100.100.100

router msdp
connect-source 10.0.2.2
originator-ip 10.100.100.100
|
peer 10.0.1.1
mesh-group TESTGR
exit
exit
|

end
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13.5.3 Leaf_1

no spanning-t
|

vlan database
vlan 2-5,100

exit

!

port jumbo-fr
|

vxlan test_vx
vni 101000
vlan 1000

exit

!

vxlan mcast2
vni 102

vlan 2
mcast-group

exit

!

vxlan mcast3
vni 103

vlan 3
mcast-group

exit

!

vxlan mcast4
vni 104

vlan 4
mcast-group

exit

!

vxlan mcast5
vni 105

vlan 5
mcast-group
exit

!

!

ip maximum-pa
|

ree

0

ame

lan

233.0.0.2

233.0.0.3

233.0.0.4

233.0.0.5

ths 32

hostname Leaf_1

interface TenGigabitEthernetl/0/1

description

ip address 172.16.1.1 255.255.255.252

ip pim
exit
|

interface TenGigabitEthernetl/0/2

description

ip address 172.16.1.5 255.255.255.252

ip pim
exit
|

interface TenGigabitEthernetl/0/9
description Hostl_mcast

Spine_1

Spine_2
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switchport mode trunk

switchport trunk allowed vlan add 2-5

switchport forbidden default-vlan
exit
!
interface TenGigabitEthernetl/0/11
description Hostl
switchport access vlan 1000
exit
!
interface TenGigabitEthernetl/0/12
channel-group 1 mode auto
exit
!
interface Port-Channell
description Hostl_LAG
switchport mode trunk

switchport trunk allowed vlan add 2-5

ethernet-segment 1000
system—-mac 11:22:33:44:55:66

exit

exit

|

interface loopbackl

ip address 10.0.0.1 255.255.255.255

ip pim
ip igmp static-group 233.0.0.2
ip igmp static-group 233.0.0.3
ip igmp static-group 233.0.0.
ip igmp static-group 233.0.0.5
exit
!
!
router ospf 1
network 172.16.1.1 area 0.0.0.0
network 172.16.1.5 area 0.0.0.0
router-id 10.0.0.1
redistribute connected subnets
exit
!
interface ip 172.16.1.1
ip ospf network point-to-point
exit
!
interface ip 172.16.1.5
ip ospf network point-to-point
exit
!
router bgp 65500
bgp router-id 10.0.0.1
address-family 1dipv4 unicast
exit
!
address-family 12vpn evpn
exit
!
peer-group SPINE_GROUP
remote-as 65500
update-source loopback 1
fall-over bfd
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exit
!
neighbor 10.0.1.1
peer-group SPINE_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
neighbor 10.0.2.2
peer-group SPINE_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
exit
!
!
ip multicast-routing pim
|
ip pim rp-address 10.100.100.100
|
ip multicast multipath group-paths-num
|

end
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13.5.4 Leaf_2

no spanning-t
|

vlan database
vlan 2-5,100

exit

!

port jumbo-fr
|

vxlan test_vx
vni 101000
vlan 1000

exit

!

vxlan mcast2
vni 102

vlan 2
mcast-group

exit

!

vxlan mcast3
vni 103

vlan 3
mcast-group

exit

!

vxlan mcast4
vni 104

vlan 4
mcast-group

exit

!

vxlan mcast5
vni 105

vlan 5
mcast-group
exit

!

!

ip maximum-pa
|

ree

0

ame

lan

233.0.0.2

233.0.0.3

233.0.0.4

233.0.0.5

ths 32

hostname Leaf_2

interface TenGigabitEthernetl/0/1

description

ip address 172.16.2.1 255.255.255.252

ip pim
exit
|

interface TenGigabitEthernetl/0/2

description

ip address 172.16.2.5 255.255.255.252

ip pim
exit
|

interface TenGigabitEthernetl/0/12
channel-group 1 mode auto

Spine_1

Spine_2
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exit

!

interface Port-Channell
description Hostl_LAG
switchport mode trunk

switchport trunk allowed vlan add 2-5

ethernet-segment 1000
system—-mac 11:22:33:44:55:66
exit
exit
!
interface loopbackl
ip address 10.0.0.2 255.255.255.255
ip pim
ip igmp static-group 233.0.0.2
ip igmp static-group 233.0.0.3
ip igmp static-group 233.0.0.
ip igmp static-group 233.0.0.5
exit
!
!
router ospf 1
network 172.16.2.1 area 0.0.0.0
network 172.16.2.5 area 0.0.0.0
router-id 10.0.0.2
redistribute connected subnets
exit
!
interface ip 172.16.2.1
ip ospf network point-to-point
exit
!
interface ip 172.16.2.5
ip ospf network point-to-point
exit
!
router bgp 65500
bgp router-id 10.0.0.2
address-family 1dipv4 unicast
exit
!
address-family 12vpn evpn
exit
!
peer-group SPINE_GROUP
remote-as 65500
update-source loopback 1
fall-over bfd
exit
!
neighbor 10.0.1.1
peer-group SPINE_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
|

neighbor 10.0.2.2
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peer-group SPINE_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
exit
!
!
ip multicast-routing pim
|
ip pim rp-address 10.100.100.100
|
ip multicast multipath group-paths-num
|

end
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13.5.5 Leaf_3

no spanning-t
|

vlan database
vlan 2-5,100

exit

!

port jumbo-fr
|

vxlan test_vx
vni 101000
vlan 1000

exit

!

vxlan mcast2
vni 102

vlan 2
mcast-group

exit

!

vxlan mcast3
vni 103

vlan 3
mcast-group

exit

!

vxlan mcast4
vni 104

vlan 4
mcast-group

exit

!

vxlan mcast5
vni 105

vlan 5
mcast-group
exit

!

!

ip maximum-pa
|

ree

0

ame

lan

233.0.0.2

233.0.0.3

233.0.0.4

233.0.0.5

ths 32

hostname Leaf_3

interface TenGigabitEthernetl/0/1

description

ip address 172.16.3.1 255.255.255.252

ip pim
exit
|

interface TenGigabitEthernetl/0/2

description

ip address 172.16.3.5 255.255.255.252

ip pim
exit
|

interface TenGigabitEthernetl/0/9
description Host2_mcast

Spine_1

Spine_2
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switchport mode trunk

switchport trunk allowed vlan add 2-5

switchport forbidden default-vlan
exit
!
interface TenGigabitEthernetl/0/11
description Host2
switchport access vlan 1000
exit
!
interface loopbackl
ip address 10.0.0.3 255.255.255.255
ip pim
ip igmp static-group 233.0.0.2
ip igmp static-group 233.0.0.3
ip igmp static-group 233.0.0.
ip igmp static-group 233.0.0.5
exit
!
!
router ospf 1
network 172.16.3.1 area 0.0.0.0
network 172.16.3.5 area 0.0.0.0
router-id 10.0.0.3
redistribute connected subnets
exit
!
interface ip 172.16.3.1
ip ospf network point-to-point
exit
!
interface ip 172.16.3.5
ip ospf network point-to-point
exit
!
router bgp 65500
bgp router-id 10.0.0.3
address-family 1dipv4 unicast
exit
!
address-family 12vpn evpn
exit
!
peer-group SPINE_GROUP
remote-as 65500
update-source loopback 1
fall-over bfd
exit
!
neighbor 10.0.1.1
peer-group SPINE_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
neighbor 10.0.2.2
peer-group SPINE_GROUP
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address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit

exit

exit

!

|

ip multicast-routing pim
|

ip pim rp-address 10.100.100.100
|

ip multicast multipath group-paths-num
|

end
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TEXHNYECKAA NMOAAEP>XKA

[nsa nonyyeHnss TEXHNYECKON KOHCYNbTauMmn no Bonpocam akcnayaraumm o6opygosaHuns OO0
«Mpeanpusatue «/ITEKC» Bbl MOXeTe 06patuTbcs B CEPBUCHBIN LLEHTP KOMNaHUN:

dopma obpartHoin cBA3Kn Ha caiTe: htips://eltex-co.ru/support/
Servicedesk: hitps://servicedesk.eltex-co.ru

Ha ochuumanbHOM caliTe KOMNaHUM Bbl MOXETE HaNTN TEXHUYECKYIO JOKYMEHTALMIO 1
nporpamMmmHoe obecneyeHne ans npoaykuum OO0 «[Mpeanpusatue «ANITEKC», 06patutbes k 6ase
3HaHWI UM OCTaBUTb UHTEPAKTUBHYIO 3a5BKY:

OdomuymansHbIn cant komnaHun: hitps://eltex-co.ru/
Basa 3HaHuiA: https://docs.eltex-co.ru/display/EKB/Eltex+Knowledge+Base

LleHTp 3arpysok: hitps://eltex-co.ru/support/downloads


https://eltex-co.ru/support/
https://servicedesk.eltex-co.ru/
https://eltex-co.ru/
https://docs.eltex-co.ru/display/EKB/Eltex+Knowledge+Base
https://eltex-co.ru/support/downloads/
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