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PykoBoACTBO Mo au3saiiHy IP-cpa6puku Ha kommyTaTtopax Eltex
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2 Lenb

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,eneBO|7| ay,El,I/ITODI/IeVI ABMAKTCA CETEBbIE CNEeUNa/INCTbl, CUCTEMHbIE NHTETPaTOpPbI, MAapPTHEPbI N 3aKa34nku,
ncnosib3ywwme Win nnaHnpyrwwme Ncnosib3oBarb 060py,£l,OBaH|/|e npomnseogcrtea Eltex.



3 Ucnonb3yemble TEPMUHBbI N COKpaLleHUs
Anycast gateway — mexaH13M agpecauuu Lwo3a no yMon4aHuio, KOTOpbI NO3BO/ISIET UCMO/b30BaTh O4HU U
Te xe IP- n MAC-agpeca wnt3a Ha Bcex ycTpolictBax Leaf, snsiowmxcs uneHamm ogHoro u toro xe L3VNI.

ARP suppression — nogasneHune ARP. [laHHas dhyHKLMSA NO3BONSIET yCTpoicTBy Leaf otBeuatb Ha ARP-3anpoc
OT VIMEHW yAasIeHHOTO X0CTa, He nepecblnas ARP-3anpoc yepes VXLAN.

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

ECMP (Equal-cost multi-path routing) — TexHonorusi 6as1aHCUPOBKN Harpy3ku, NO3BO/SIOLLAS NepeaaBaTb
NakeTbl OAHOMY MOJTyYaTesTHo N0 HECKOMTbKUM «/TyHLLIMM MapLupyTam». [JaHHblli hyHKLMOHaN npeaHa3HayeH
NS pacnpeneneHns Harpyskm u onTuMmnsauum NPonyckHoM CNoCO6HOCTM CETM.

ESI — ethernet segment identifier — yHukanbHbIi B npeaenax IP-habpukn naeHtudmkarop Ethernet-cermenra.
NmeeT gnvny 10 6ainT.

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

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

IBGP (Internal BGP) — ucnonb3syetcs ans coeamHeHnss BGP-coceneit B npeenax oAHON aBTOHOMHOIA
CUCTEMBI.

IGP (Interior Gateway Protocol) — npoTokon BHyTpeHHero wnt3a (Hanpumvep IS-1S, OSPF). IGP-npoTokobl
Ncnosnb3yrTcsa ANsA nepegayn nHpopmMaumm o mapLupyTax B npegenax aBTOHOMHOW CUCTEMbI.

Ingress replication — pexxum pa6otbl VXLAN, npu kotopom pennvkauma BUM-Tpadmka ocywectensieTcs Ha
Bxogswem VTEP.

IP-dhabpuka — ceTeBas NHPaCTPYKTypa, OCHOBaHHAaA Ha npoTokone IP 1 no3sonsawan co3gasarb
HECKOIbKO CUMMETPUYHBIX NyTel Mexay BceMu ycTpolictBamu B IP-chabpuike.

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

MSDP — npoTokon o6HapyXeHUss UICTOYHNKOB MHOrOaApecHol pacchlsiku. B pamkax IP-habpukm
ncnonb3yetcs Ana obmMeHa nHpopmauumeli 06 nctouHnkax multicast-tpadmka mexay Spine.

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

OOB-uHTepeiic — oTAE/bHbIV NOPT HA YCTPOICTBE AN YAa/IEHHOro ynpaB/eHus. YnpasnieHve
OCYLLECTBNSIETCS MO CETU Pa3fe/ibHO C KaHA/IOM Nepefayn AaHHbIX.

Overlay-ceTb — normyeckasi ceTb, Co3aaHHasn nosepx Apyroii, underlay-ceTu, 1 ncnosnb3ytollas eé
MHPPACTPYKTYPY 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 — 6a3oBas donsmyeckas ceTb, ob6ecneunsatoas BO3MOXHOCTb COeMHEHNS MeX 4y BCEMMU
yCTPOWMCTBaMMU.

VNI (Virtual Network Identifier) — ngeHtndmkatop cetn B pamkax VXLAN. NmeeT 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.

VXLAN (Virtual eXtensible Local Area Network) — BupTyasibHas pacluMpeHHas yacTHasi ceTb. OnucaHa B
cTaHgapTe RFC 7348. 310 TEXHO/OIMNA CO34aHns BUPTYasIbHOW (Ha/T0KEHHOIA) CETU NOBEpX CyLLecTBytoLeii IP-
NHGPACTPYKTYPbI.



4 Apxutektypa Spine-Leaf

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

SPINE

LEAF

V- / A
HOSTS EE' -El

Host1 Host2
BTopoe Ha3BaHue gaHHoli Tononorun — ato Folded Clos, cnoxeHHas nononam ceTb Knosa.

YcTpolicTBa ypoBHs Leaf B gaHHOI TONOMOrMK BbINOSTHSIKOT PO/ib KOMMYTATOPOB AocTyna. K Hum
NoAK/IlHaeTCA OKOHEeYHoe 06opyaoBaHue. Leaf B cBOIO oyepesb NoAKMOYAKOTCS K YCTPOCTBAM YPOBHS Spine
(OH e ypoBeHb KOMMYyTaL ).

3agava 3T0ro YpoBHA — MakCUMasibHO GbiCTpas MapLupyTM3aLusi NakeToB ¢ ogHoro Leaf Ha apyroii. Takum
06pa3om Mexay kaxaoin napoli Leaf cyuiectByeT konnyecTBo paBHO3HAYHbIX MYTENR, paBHOE KONMNYECTBY
Spine.



B cxeme Huxe IP-habpuka, ncnonb3yemas a5 npumepa, yBesimyeHa B asa pasa.

SUPERSPINE

SPINE

-~ ol -~ -~ ~ o~ Pl o~
z’l_‘\ .(*‘\ (l"\ -’*\ (*\ /;\ (*\ /;\

Leaf 11 Leaf 12 Leaf 13 Leaf 14 Leaf 21 Leaf 22 Leaf 23 Leaf 24

s ] - = =
Eostl ;ostz ;056 ;OEU‘L
MosBunock pasaeneHve Ha POD (cMm. Vicrionbayemsie TepMyHbl 11 CoKpallieHns) U AONOSTHUTENbHbI YPOBEHb
KoMMyTaumm — SuperSpine unv Spine BToporo ypoBHsi. JaHHas IP-chabpuka coctont ns asyx POD. Ha cxeme
BMAHO, YTo POD 060c06neHbl Apyr OT Apyra — y Spine nepBoro ypoBHsi (Ha cxeMe 3To yCTpoiicTBa
Spine_11-22) ecTb coeiMHeHVs1 TONbKO C onpeaeneHHoi rpynnoii Leaf — Leaf cBoero POD. Cesizb mexay POD
OCYLLieCTBNAETCH Yepes3 Spine BTOPOro YPOBHS.

B cxeme ncnonb3yoTca ciegytowime npoTokKosibl U TEXHOMOMNK:

* Beuay ncnonb3oBaHusa B cxeme EVPN, 0OCHOBHbIM MPOTOKO/1I0M MapLupyTusaumm asnaetca BGP. Ceccun
BGP yctaHaBnuBatoTca mexay loopback-nHtepdpeiicamm ycTpoiicTs. Bce ycTpoicTBa UMEIOT eAWHbIl
HOMep aBTOHOMHOI cucTeMbl, 06pasyst npocTpaHcTBo iBGP.

+ B HacTpoiikax npotokona BGP 3apgeicTtByetcs address-family L2VPN EVPN. ViMeHHO 06MeHOM
CO06LLIEHNsIMN B pamKax 3Tol AF n obecneunBaeTtca pabota TexHonorum EVPN.

+ B kauecTBe IGP (NpoTokona BHYTPEHHETO LU03a) B laHHOM PYKOBOACTBE UCMO/b3YHOTCS MPOTOKONbI IS-
IS n OSPF. OcHoBHas 3aga4va IGP ob6ecneunTb IP-cBA3HOCTL Mexay Bcemu loopback-uHtepdeincamm
CXeMbl, Tak Kak mexay Humu ctposatcs BGP-ceccum n VXLAN-TyHHenw.

+ [nAa 6bICTPOro o6HapyXeHna HencrnpaBHOCTEN JIMHKOB ncnonb3yetcs npotokon BFD. OH no3sonset
onpefennTb HeMCNPaBHOCTb JINHKA MeHee YeM 3a 1 cekyHay. MUHUMaIbHO BO3MOXHOEe HacTpavBaemoe
BpeMs peakuum — 150 mc.

+ BGP route reflector (RR). HacTtpoiika BGP, no3Bonsitowias MapLipyTu3aTopy BbiCTynaTb B ponu
peTpaHciaTopa MapLpyToB. Tak Kak B Tononornyi Knosa oTcyTCTBYET No/IHaA CBA3HOCTb U
ncnonb3yetcs iBGP, pacnpocTpaHeHe MapLipyTHOM MHhOpMaLMy OrpaHNYeHo TOJTbKO NPSAMbIMU
nnHkamu. RR no3Bonset kKommyTaTopam YpoBHA Spine peTpaHc/MpoBaTb 0OHOBMEHMA MapLLPYTHOM
NHGOopMaL M Mexay kKomMmyTaTopamun ypoBHs Leaf.

* Wcnonb3oBaHue TexHonorum ECMP B Tononornn Knosa o6sa3arensHo. briarogaps el Hemcnonb3yemble
JNIMHKN B CXeMe OTCYTCTBYIOT. Harpy3ka paBHOMEpPHO pacnpegesnsercs No BCEM JIMHKaM, JOCTYMHbIM
mexay noboli napoii ycTpoiicTs Leaf. MoBblwaeTcst 0TKa30yCTONYMBOCTb CXEMbI.

« Jumbo-frame — nogaepxka nepegayn 6onbLunx doperimos, o 10200 6aiiT.

+ lMpoTokonekl cemelicTBa Spanning Tree BbIK/TOUYEHbI Ha BCEX yCTpoicTBax IP-habpukn.



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 dhaiin NNLEH3UN Ha YCTPOCTBO C MOMOLLbH 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 ciyyae ycnewHo yCTaHOBNEHHbIX JINLEH3UIA:

console#tshow 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
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6 HacTtpoiika underlay ¢ ucnonb3osaHuem nportokona IS-IS

Hwxe npeacTaBneHa cxema [/l NpakTUYecKoi yacTtu.

lo1:10.0.1.1 lo1: 10.0.2.2

SPINE L~ \6»
.{L\ /‘\
S

lo1: 10.0.0.1 lo1: 10.0.0.2

t/’ ‘\ff'
—> - —>
l'\ (‘\

LeIﬂ L&‘f_S
y 7/

HOSTS E'E'I EE'

Host2

lo1: 10.0.0.3

LEAF

~
|
o

Host1

A P-agpecauus B KOHUrypauusix B JaHHOM pPyKOBOACTBE 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
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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:
* no spanning-tree — BbIKNOYeHWE NpoTokona STP;

* port jumbo-frame — BkIOUYEHVE NOAAEPXKKM Nepesayn 601bLLINX PPeriMoB;

* ip maximum-paths 32 — 3agaHve MakCYMasibHOTO KOJIMYECTBO MyTeli, KOTOpble MOryT GbITb YCTAHOB/IEHBI B

FIB A5 KaXA0ro MapLupyTa, C NOMOLLbI Yero 3ajelicTByetcss ECMP;

* hostname Spine_1l — 3ajaHue MMeEHMW yCTPONCTBA.

A Hactpoliiku port jumbo-frame 1 ip maximum-paths 32 BcTynatot B cu/y TosbKO Nocie nepesarpysku
ycTpoiicTa. 181 3TOro He06Xo0AMMO COXpPaHUTbL KOHUIYpaLKMIO 1 BbINOMHWUTL Nepesarpysky:
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 ...

MPOKOHTPONMPOBATL NPUMEHEHME HACTPOEK MOC/IE Nepesarpy3k MOXHO B BbIBOAE CreayoLmnx KomaH show.

Mpumep:
Spine_1l#show ports jumbo-frame

Jumbo frames are enabled
Jumbo frames will be enabled after reset

Spine_l#show 1ip 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,
0 - OSPF Hdntra-area, OIA - OSPF dinter-area,
OE1 - 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 ycnelHoe
BK/IIOUYEHNM COOTBETCTBYHOLLMX HACTPOEK.
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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!:

Spine_l#terminal no prompt

HacTpoiika nHtepdeiicos:

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

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

Spine_1(config-if)# ip address 172.16.2.2 255.255.255.252
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 HundredGigabitEthernetl/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:
A NMoaaepxka npotokona BGP npegoctaBnaeTca no nuUeH3uy (CM. YcTaHoBka nLEeH3mni).

Spine_1l(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
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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_1l(router-bgp)# neighbor 10.0.0.1
Spine_1l(router-bgp-nbr)# peer-group LEAF_GROUP
Spine_l(router-bgp-nbr)# address-family 1ipv4 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_1l(router-bgp)# neighbor 10.0.0.2
Spine_l(router-bgp-nbr)# peer-group LEAF_GROUP
Spine_l(router-bgp-nbr)# address-family 1ipv4 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_1l(router-bgp)# neighbor 10.0.0.3
Spine_l(router-bgp-nbr)# peer-group LEAF_GROUP
Spine_l(router-bgp-nbr)# address-family 1ipv4 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 ocTasibHbIX YCTPONCTB Spine B CXeMe BbINOHAETCA aHas/I0rMYHO, C BHECEHMEM HEOOXOANMbIX
N3MeHeHW cornacHo cxeme 1 nnaxy IP-agpecauyun.

I3MeHeHWI0 OT YCTPOICTBA K YCTPOICTBY nog/iexar crefyoLuime napameTpbl:

+ Hostname ycTpoiicTBa,;

+ Description Ha nHTepdpeiicax;

+ IP-agpeca nHTepgeiicos (gounsndeckmx + loopback);
* IS-IS net ngeHTudmnkarop;

* BGP router-id;

+ IP-agpeca BGP-cocegeii.

6.2 Hacrtpoiika Leaf

BbINOMHUTE NEPBUYHYIO HACTPOIKY 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 Leaf_1

Leaf_1(config)#



lpe:
* no spanning-tree — BbIKNOYeHWe NpoTokona STP;
* port jumbo-frame — BkIOUYEHVE NOAAEPXKKM Nepesaqn 601bLLINX PPeriMoB;

* ip maximum-paths 32 — 3agaHve MakCYMasibHOTO KOJIMYECTBA NyTeli, KOTOpble MOryT GbITb YCTAHOB/IEHBI B
FIB A5 K&XA0ro MapLupyTa, C NOMOLLbI Yero 3ajelicTByetcss ECMP;

* hostname Leaf_1 — 3agaHue ums ycTpoicTBa.

A Hactpoliiku port jumbo-frame 1 ip maximum-paths 32 BcTynatot B cu/y TosbKO Nocie nepesarpysku
ycTpoiicTa. 181 3TOro He06X0AMMO COXPaHUTbL KOHUIYpaLMIO 1 BbINOMHWUTL Nepesarpysky:
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 NPUMEHEHME HACTPOEK MOC/Ie Nepesarpy3k MOXHO B BbIBOAE CreayoLmnx show-komaHa.

Mpumep:
Leaf_l#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,
0 - OSPF Hdntra-area, OIA - OSPF dinter-area,
OE1 - 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 ycnewHom
BK/IIOUYEHMM COOTBETCTBYHOLLMX HACTPOEK.

BbINoAHWUTE HACTPOWKY UHTEPENCOB.

[Nsi yNpoLLeHNsa NpoLeypbl HACTPOIKM Yepes KOHCO/b CHaYaa MOXHO MCMo/b30BaTh yHKUMIO terminal no
prompt, OTK/l04atoLLLY0 HEOBXOANMOCTb NOATBEPXAEHNS Nepes BbINO/THEHUEM HEKOTOPbIX KOMaH;

Leaf_1l#terminal no prompt
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HacTpoiika nHtepdelicos:

Leaf_1(config)#interface HundredGigabitEthernetl/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 -isis

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 HundredGigabitEthernetl/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 -isis

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 loopbackl

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

3apgeicTeoBaHme NPOToKoNa MapLlpyTtuaumm I1S-IS:

Leaf_1(config)#router 1isis

Leaf_1(router-isis)# address-family 1ipv4 unicast
Leaf_l1(router-isis-af)# redistribute connected
Leaf_l1(router-isis-af)# exit

Leaf_1(router-isis)# net 49.0001.0001.0001.0001.00
Leaf_l(router-isis)#exit

3agelictBoBaHue npoTokosia BGP.
A Topaepxka npotokona BGP npegoctaBnsieTcst No NMULUEH3UN (CM. YeTaHoBKa NnLEH3NI).

Leaf_1(config)#router bgp 65500

Leaf_1(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 ipv4 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 in peer group.
Leaf_1(router-bgp-nbrgrp)# update-source loopback 1

This action will reset connection with all neighbors in 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_1(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_1l(router-bgp-nbr)# address-family ipv4 unicast



Leaf_1(router-bgp-nbr-af)# exit
Leaf_1(router-bgp-nbr)# address-family 12vpn evpn
This action will reset connection with the neighbor.
Leaf_1(router-bgp-nbr-af)# exit
Leaf_1(router-bgp-nbr)# exit

Leaf_1(router-bgp)#exit

HacTpolika ocTanbHbIX yCTpoincTB Leaf B cxeMe BbINO/THAETCS aHa/I0rMYHO, C BHECEHMEM HEOOXOAMMbIX
N3MEeHeHWI cornacHo cxembl 1 nnaxy IP-agpecauunn.

I3MeHeHWI0 OT YCTPOICTBA K YCTPOICTBY nog/iexar crefyoLuime napameTpbl:

+ Hostname ycTpoiicTBa;

+ Description Ha nHTepdeiicax;

+ IP-agpeca nHTepgeiicos (gounsnyeckmx + loopback);
* IS-IS net ngeHTudmnkarop;

* BGP router-id;

+ IP-agpeca BGP-cocegeii.

6.3 Mposepka HacTpoek underlay

Mocne BbINOAHEHWS BbILLEONMCAHHBbIX HACTPOEK HEOBXOANMO BbINOAHUTL NPOBEPKY YCTAHOBNEHUSA cOceacTBa
npotokonos IS-IS, BGP n BFD.

Wcnon b3yeéMbl€ KOMaH/Abl:
show 1isis neighbors

show 1ip bgp neighbors
show 1ip bfd neighbors

Mpumep BbINOSHEHMSA BbilLeyKa3aHHbIX Show-KoMaHg, Ha ycTpoicTee Spine_T:

Spine_1l#show isis neighbors

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

Spine_1l#show 1ip bgp neighbors

BGP neighbor 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

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

Holdtime (s) Circuit Id

L1-2 cc9d.a253.d680 Up
L1-2 €0d9.e317.6b40 Up

System Id Interface
Spine_1 hul/e/1
Spine_2 hul/e/2

Leaf_l1l#show ip bgp neighbors

BGP neighbor Remote AS
Keepalive

10.0.1.1 65500

10.0.2.2 65500

Leaf_l1l#show ip bfd neighbors

29

28
Uptime Hold Time
00,00:01:25 90
00,00:01:23 90

Last Down Diag

Neighbor Local
10.0.1.1 10.0.0.1
10.0.2.2 10.0.0.1

B cnyyae ycnewHoro yctaHOB/1eHUSA BCEX COCEACTB B CXeMe A0/KHA 6bITb 06ecneyeHa IP-cBA3HOCTb mexay

No Diagnostic

Router ID State
10.0.1.1 ESTABLISHED
10.0.2.2 ESTABLISHED

State
Up
Up

No Diagnostic

30
30

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
18 bytes from 10.0.0.3
18 bytes from 10.0.0.3
18 bytes from 10.0.0.3

icmp_seq=1. time=0
icmp_seq=2. time=0
icmp_seq=3. time=0
icmp_seq=4. time=0

----10.0.0.3 PING Statistics----
4 packets transmitted, 4 packets received,

round-trip (ms) min/avg/max =

6.4 Oxupaemblii pesynbtat

+ Bce coceacta npotokona I1S-IS n BFD B coctosaHnn UP. Cocepgctea npotokona BGP B cocTosAHNN

ESTABLISHED.

+ IP-CBA3HOCTb MEXAY BCEMY YCTPOCTBAMM CXEMbI YCTAHOB/EHA.

0/0/0

ms
ms
ms
ms

0% packet loss
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7 HacTtpoiika underlay c ucnonososaHuem nportokona OSPF

Cxema aHasiormyHa ncnonb3yemoi B pasgene Hactpoiika underlay ¢ ncnonbzosaHuem 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/IlOYEeHWe NpoTokona STP;
port jumbo-frame — BKOYEHME NOAAEPXKKM Nepedayun 60nblumMx PperiMoB ;

ip maximum-paths 32 — 3aaaHve MakCUMaslbHOTO KO/IMYECTBa NyTeli, KOTOpble MOTYT ObITb YCTAHOB/EHbI B
FIB A5 K&XA0ro MapLupyTa, C NOMOLLbI Yero 3ajelicTByetcss ECMP;

hostname Spine_l1 — 3agaHve nms yCTpONCTBA.

HacTtpoiiku port jumbo-frame v ip maximum-paths 32 BcTynatoT B cuny To/1bko nocsie nepesarpysku
ycTpoiicTa. 181 3TOro He06Xo0AMMO COXPaHUTbL KOHUIYpaLKMIO 1 BbINOMHWUTL Nepesarpysky:
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 nepe3arpy3kv MOXHO B BbIBOAE CeAyHoLWnX Show-KoMaHa,
Mpumep:

Spine_1l#show ports jumbo-frame

Jumbo frames are enabled
Jumbo frames will be enabled after reset

Spine_l#show 1ip 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,
0 - OSPF Hdntra-area, OIA - OSPF dinter-area,
OE1 - 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
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Ctpokn Jumbo frames are enabled 1 Maximum Parallel Paths: 32 (32 after reset) roBopsiT 06 ycneLHom
BK/IIOUYEHNM COOTBETCTBYHOLLMX HACTPOEK.

BbINnonHMTE HACTPOWKY MHTEpPKElicoB.

[na ynpolweHus npoueaypbl HACTPOIiKM Yepe3 KOHCO/b CHaYasla MOXHO MCMoNb30BaTh oyHKLM0 terminal no
prompt, OTK/1H04aOLLLYI0 HEOBXOANUMOCTbL NOATBEPXAEHMSA Nepes, BbINO/THEHMEM HEKOTOPbIX KOMaH!:

Spine_l#terminal no prompt

HacTpoiika nHtepdeiicos:

Spine_1l(config)#interface HundredGigabitEthernetl/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_1l(config)#interface HundredGigabitEthernetl/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_1l(config)#interface HundredGigabitEthernetl/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

3agelicTBoBaHMe NpoTokosia mappytmsaummn OSPF:

A B uensax mvmHumunsaummn nepepsiBa B nepegave tpadguka npu n3MeHeHUm COCTOSHUS JIMHKOB Spine-
Leaf, pekomeHayeTcst ucnonb3oBaTb HACTPOIKY npotokosia OSPF timers spf delay 0. OHa no3Bonsiet
ybpaTb 3a4epxky nepepg ovepeHoiM pacuetoMm SPF. COOTBETCTBEHHO YOupaeT 3afepXKy nepen
06HOB/IEHNEM TabIMLbI MapLLPYTM3aUUn Npu n3mMeHeHnsx B Tornonorun OSPF.

Spine_1(config)#router ospf 1
Spine_l(router_ospf_process)# network 172.16.1.
Spine_l(router_ospf_process)# network 172.16.2.
Spine_l(router_ospf_process)# network 172.16.3.
Spine_l(router_ospf_process)# router-id 10.0.1.
Spine_l(router_ospf_process)# timers spf delay
Spine_1l(router_ospf_process)# redistribute connected subnets
Spine_l(router_ospf_process)#exit

Spine_1(config)#interface ip 172.16.1.2

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

Spine_1(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

area 0.0
area 0.0.
area 0.0

© 0 o
o 0 o

H NNN

(o]
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3agelictBoBaHue npoTokosna BGP:
A NMoaaepxka npotokona BGP npegoctaBnaeTca no AnuUeH3uy (CM. YcTaHoBka nLEeH3uni).

Spine_1l(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 ocTa/ibHbIX YCTPOICTB Spine B CXeMe BbIMNO/HAETCSA aHa/I0OTMYHO, C BHECEHNEM HEOBX0AVMBIX
M3MEHEeHWiA cornacHo cxembl 1 NnaHy IP-agpecauuu.

I3MEHEHWI0 OT YCTPOIACTBA K YCTPOICTBY NoAexart cneaytoLiue 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.



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 — BbIKNOYeHWE NpoTokona STP;

* port jumbo-frame — BkIOUYEHVE NOAAEPXKKM Nepesayn 601bLLINX PPeriMoB;

* ip maximum-paths 32 — 3agaHve MakCYMasibHOTO KOJIMYECTBA NyTeli, KOTOpble MOryT GbITb YCTAHOB/IEHbI B

FIB A5 KaXA0ro MapLupyTa, C NOMOLLbI Yero 3ajelicTByetcss ECMP;

* hostname Leaf_1 — 3agaHue ums yCcTpoiicTBa.

A Hactpoliiku port jumbo-frame 1 ip maximum-paths 32 BcTynatot B cu/y TosbKO Nocie nepesarpysku
ycTpoiicTa. 181 3TOro He06Xo0AMMO COXpPaHUTbL KOHUIYpaLKMIO 1 BbINOMHWUTL Nepesarpysky:
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 NPUMEHEHME HACTPOEK MOC/Ie Nepesarpy3k MOXHO B BbIBOAE CreayoLmnx show-komaHa.

Mpumep:
Leaf_l#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,
0 - OSPF Hdntra-area, OIA - OSPF dinter-area,
OE1 - 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 ycnewHom
BK/IIOUYEHNM COOTBETCTBYHOLLMX HACTPOEK.
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BbInoNHWTE HACTPOWKY NHTEPKEliCcoB.

[na ynpolweHus npoueaypbl HACTPOIiKM Yepe3 KOHCO/b CHaYasla MOXHO MCMNoNb30BaTh oyHKLM0 terminal no

prompt, OTK/1H04AKOLLYH0 HEOBXOAMMOCTb NOATBEPXKAEHUS NEPEL BbINO/THEHNEM HEKOTOPbIX KOMaHA,;

Leaf_1l#terminal no prompt

HacTpoiika nHtepdeiicos:

Leaf_1(config)#interface HundredGigabitEthernetl/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 HundredGigabitEthernetl/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:

A B uensax mvmHumunsaumun nepepsiBa B nepegave tpadgvka npu n3MeHeHUm COCTOSHUSA JIMHKOB Spine-
Leaf, pekomeHayeTcst ucnonb3oBaTb HACTPOIKy npotokosia OSPF timers spf delay 0. OHa no3Bonsiet
ybpaTb 3a4epxky nepeg ovepeHeiM pacuetoMm SPF. COOTBETCTBEHHO YOupaeT 3afepXKy nepen
06HOB/IEHNEM Tab/IMLbI MapLLPYTM3aUun Npu n3mMeHeHnsx B Tornonorun OSPF.

Leaf_1(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)#timers spf delay 0
Leaf_1(router_ospf_process)#redistribute connected subnets
Leaf_1(router_ospf_process)#exit

Leaf_1(config)#interface ip 172.16.1.1

Leaf_1(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

3ageicTBoBaHue npoTtokona BGP:
A NMogaepxka npotokona BGP npegoctaBnseTca no nnueHsun (CM. YetaHoska fnLeHsmnit).

Leaf_1(config)#router bgp 65500

Leaf_1(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 ipv4 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
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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_1(router-bgp-nbrgrp)# fall-over bfd
Leaf_1(router-bgp-nbrgrp)# exit

Leaf_1(router-bgp)# neighbor 10.0.1.1
Leaf_1(router-bgp-nbr)# peer-group SPINE_GROUP
Leaf_1(router-bgp-nbr)# address-family 1ipv4 unicast
Leaf_1(router-bgp-nbr-af)# exit
Leaf_1(router-bgp-nbr)# address-family 12vpn evpn
This action will reset connection with the neighbor.
Leaf_1(router-bgp-nbr-af)# exit
Leaf_1(router-bgp-nbr)# exit

Leaf_1(router-bgp)# neighbor 10.0.2.2
Leaf_1(router-bgp-nbr)# peer-group SPINE_GROUP
Leaf_1(router-bgp-nbr)# address-family 1ipv4 unicast
Leaf_1(router-bgp-nbr-af)# exit
Leaf_1(router-bgp-nbr)# address-family 12vpn evpn
This action will reset connection with the neighbor.
Leaf_1(router-bgp-nbr-af)# exit
Leaf_1(router-bgp-nbr)# exit

Leaf_1(router-bgp)#exit

HacTpolika ocTanbHbIX yCTpoincTB Leaf B cxeme BbINO/THAETCS aHa/I0rMYHO, C BHECEHMEM HEOOXOAMMbIX
N3MEeHeHWI cornacHo cxembl 1 nnaxy IP-agpecauunn.

I3MeHeHWI0 OT YCTPOICTBA K YCTPOICTBY nog/iexar crefyoLuime napameTpbl:

+ Hostname ycTpoiicTBa;

+ Description Ha nHTepdpeiicax;

+ IP-agpeca nHTepgeiicos (gounsndeckmx + loopback);
* IP-uHTepgeiicel, Ha KoTopbIx BKto4eH OSPF,;

* OSPF router-id;

* BGP router-id;

+ IP-agpeca BGP-cocegeii.



7.3 MpoBepka HacTpoek underlay

lMocne BbINOSIHEHUA BbILLIEOMNMNCAHHbIX HaCTpoeK H€O6XO,£I,I/IMO BbIMNO/THNTbL NPOBEPKY YCTaHOBJ/IEHNA COCEACTB

npotokosios OSPF, BGP u BFD.

Vcnon 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

State

full/ -
full/ -
full/ -

Uptime
00,00:09:03
00,00:02:52
00,00:01:45

Last Down Diag

No Diagnostic
No Diagnostic

Dead time Interface
00:00:36 hul/0/1
00:00:34 hul/0/2
00:00:37 hul/0/3
Hold Time Keepalive

90 30

90 30

90 30

Neighbor Addr Neighbor ID PID IP Interface Pri
172.16.1.1 10.0.0.1 1 172.16.1.2 1
172.16.2.1 10.0.0.2 1 172.16.2.2 1
172.16.3.1 10.0.0.3 1 172.16.3.2 1
Spine_1l#show ip bgp neighbors

BGP nedighbor Remote AS Router ID State

10.0.0.1 65500 10.0.0.1 ESTABLISHED

10.0.0.2 65500 10.0.0.2 ESTABLISHED

10.0.0.3 65500 10.0.0.3 ESTABLISHED
Spine_1l#show ip bfd neighbors

Neighbor Local State

10.0.0.1 10.0.1.1 Up

10.0.0.2 10.0.1.1 Up

10.0.0.3 10.0.1.1 Up

No Diagnostic

MpumMep BbINOMHEHNS BbllleyKasaHHbIX show-komaHg, Ha ycTpoiicTee Leaf_11:

Leaf_1l#show ip ospf neighbor

State

Dead time Interface

00:00:37 hul/0/1

00:00:34 hul/0/2

00,00:09:28
00,00:05:11

Last Down Diag

No Diagnostic

Hold Time Keepalive
90 30
90 30

Neighbor Addr Neighbor ID PID IP Interface Pri
172.16.1.2 10.60.1.1 1 172.16.1.1 1
172.16.1.6 10.0.2.2 1 172.16.1.5 1
Leaf_1l#show ip bgp neighbors
BGP nedighbor Remote AS Router ID State

10.60.1.1 65500 10.60.1.1 ESTABLISHED

10.0.2.2 65500 10.0.2.2 ESTABLISHED
Leaf_1l#show ip bfd neighbors

Neighbor Local State

10.0.1.1 10.0.0.1 Up

10.0.2.2 10.0.0.1 Up

No Diagnostic
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B cnyyae ycnewHoro ycTaHOB/IEHMS BCEX COCEACTB B CXEME A0/MKHA ObiTb 06ecneveHa IP-CBA3HOCTb Mexay
BCEMMW yCTpoicTBaMu. MpoBEPUTbL 3TO MOXHO, BbINMO/THMB KOMaHAy icmp ping ¢ 1t060oro ycTpoicTea 4o /1t060ro
Apyroro, ykasaB B kayecTse src 1 dst IP-agpeca loopback-nHtepdeiicos ycTpoicTs.

MpvMep BbiNosiHeHUs 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=1. 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 Oxwunpaemblii pesynbrar

+ Bce cocegcrsa npotokona OSPF n BFD B coctosHun UP. Cocepctea npotokosia BGP B cocTosiHUN
ESTABLISHED;
* IP-cBA3HOCTb MeXAay BCEMM YCTPOMNCTBAMW CXEMbI yCTaHOB/IEHA.
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8 HacrTtpoliika overlay. VXLAN

Cxema aHas10rmyHa ncnonb3yemoi B pasgenax Hactpoiika underlay ¢ vcnons3osaHnem npotokona IS-IS u
HacTtpoiika underlay c ncnonb3osaHvem npotokona OSPF.

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

8.1 Hactpouka VXLAN

A TNopaepxka VXLAN npegocTtaBnsieTcst No MLEH3nm (CM. YeTaHoBKa NINLEHSNI).

Co3zpavite Ha ycTporictBe Leaf_1 VXLAN-MHCTaHC ¢ umeHeM test_vxlan. YctaHoBute anisa Hero 3HadeHme 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 co3gaeTcs Ha Bcex ycTpolicTBax Leaf B yueGHbIX Lensx ans
NOBbILIEHUS HArMAAHOCTU U MHPOPMATUBHOCTY BbIBOAOB Sshow-komaHA. B peanbHoit IP-chabpurike
VXLAN cosgatoTcsi N0 He06X0AMMOCTM 1 Ha onpeaeneHHbix ycTpolicTBax Leaf.

& Tpy ncnonb3oBaHMM HOMEPOB aBTOHOMHbIX CUCTEM < 65535 eCTb BO3MOXHOCTb NMPUBA3KM 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 npuBegeHo aasnee 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 ceasHocTy Bcex Leaf B VXLAN test_vxlan «kaxablil ¢ KaxkabiM» He06X0AMMO MCNO/b30BaTh OANHAKOBbLIE
RT Ha Bcex Leaf.

A MakcnmanbHoe KonmyecTBo HasHadyeHHbIX RT B ogHom ak3emnnsape 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 — oTo6paxaeT nHopmaLmio 060 Bcex co3faHHbIX ak3emnnsapax VXLAN B TabnuyHom Buge;

+ show vxlan WORD<1-64> — oTo6paxaeT fgeTtasibHyto uHhopmaumto 06 onpegeneHHor VXLAN,;

+ show vxlan tunnels — oto6paxaeT Bce yctaHoBNeHHble VXLAN-TYHHenNu;

+ show vxlan tunnels WORD<1-64> — oTo6paxaeT yctaHoBneHHble VXLAN-TYHHENN gna onpegeneHHom
VXLAN.
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|_|pI/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

8.2.2 BsbiBog nHchopmayum nporokona 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 Nexthop Metric LocPrf Weight Path
Route distinguisher: 10.0.0.1:1000
*> [3][0][32][10.0.0.1]/88
0.0.0.0 (0] 100 (0] ?

Route distinguisher: 10.0.0.2:1000



*>i[3][0][32][10.0.0.2]/88
10.0.0.2 0 100 0 ?

Route distinguisher: 10.0.0.2:1000
x §[3][0][32][10.0.0.2]/88
10.0.0.2 (0] 100 (0] ?

Route distinguisher: 10.0.0.3:1000
*x>3[3][0][32][10.0.0.3]/88
10.0.0.3 (0] 100 (0] ?

Route distinguisher: 10.0.0.3:1000
x §[3][0][32][10.0.0.3]/88
10.0.0.3 (0] 100 (0] ?

PaccmoTprm nepByto 3anuch:

Network Nexthop Metric LocPrf Weight Path

Route distinguisher: 10.0.0.1:1000
*> [3][0][32][10.0.0.1]/88
0.0.0.0 (0] 100 0] ?

lpe:

[ 3 ] —Tun mapuwpyTa;

* [ 0 ] — EthTag. B Tekywiei Bepcum MO He ncnonb3yercs;
[ 32 ] — pnviHa IP-agpeca UCTOYHMKA MapLupyTa;

* [ 10.0.0.1 ] — IP-agpec NCTOYHMKA MapLLpyTa,;

+ [ 88 ] — nosnHaa gnvHa maplipyTa.

Hanmune 3Toli 3anmcm roBopuT 0 CO34aHnM JIOKaUTbHOro MapLupyTta Tuna 3, Heoéxogumoro ans npuema BUM-
Tpadmka meTogom ingress-replication. Tak e gaHHbIN MapLUpyT aHOHCcUpyeTca Bcem BGP-cocegsam ¢
BKNtOYeHHo AF |2vpn evpn.

OcTanbHbIe 3an1Mcy roBOPAT O Ha/IMYMKM MapLUpYTOB Tuna 3 A0 yaaneHHbix VTEP.

KonmyecTBo MapLUpyTOB MO 2 3K3eMNAAPA, T.K. UMeeTcs 2 aibTepHaTUBHbIX NyTW A0 Kaxaoro apyroro Leaf
yepes ABa Spine.

Kpome Toro, nHcpopmaumio o TyHHensx, npefHasHavyeHHbIX Ansa pacnpoctpaHeHus BUM-Tpadmka, MOXHO
yBuAeTb B BbiBOAe KomaHabl show evpn inclusive-multicast. MNpumep BbiBOAA:

Leaf_1l#show evpn inclusive-multicast
VXLAN test_vxlan

Remote Route

IP Address VNI Source Tunnel Address Destinguisher Tunnel Type

10.0.0.1 101000 Local 10.0.0.1 10.0.0.1:1000 Ingress Repl.
10.0.0.2 101000 Remote 10.0.0.2 10.0.0.2:1000 Ingress Repl.
10.0.0.3 101000 Remote 10.0.0.3 10.0.0.3:1000 Ingress Repl.
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8.2.3 Mposepka pa6otocnoco6HocTu VXLAN

B kauecTBe npoBepkn paboTocnocobHocTn co3gaHHor VXLAN MOXHO MCNob30BaTh NPoBepky IP-CBA3HOCTU
mexay Host1 n Host2. ins atoro unx IP-uHtepdeiicbl AO/MKHbI ObITb B O4HOWN NOACETN.

Mocne ycnewHoro BbINOSIHEHWA KOMaHAbl ping NMPOKOHTPOIMPYTe Hannune nsyyveHHbix MAC-agpecos B
Tabnmuyax Leaf_1 n Leaf_3. MNpumep:

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

Vlan Mac Address Interface Type
1 e0:d9:e3:26:d6:00 0 self
1000 0c:9d:92:61:9f:c4 tel/0/11 dynamic
1000 e0:d9:e3:a8:45:40 10.0.0.3 evpn-vxlan
hul/0/1(1) cc:9d:a2:53:d6:80 hul/o/1 dynamic
hul/0/1(1) cc:9d:a2:53:d6:81 hul/o/1 dynamic
hul/0/2(1) e0:d9:e3:17:6b:40 hul/0/2 dynamic
hul/0/2(1) e0:d9:e3:17:6b:41 hul/0/2 dynamic

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

Vlan Mac Address Interface Type
1 e0:d9:e3:d7:ea:80 0 self
1000 0c:9d:92:61:9f:c4 10.0.0.1 evpn-vxlan
1000 e0:d9:e3:a8:45:40 tel/0/11 dynamic
hul/0/1(1) cc:9d:a2:53:d6:80 hul/o0/1 dynamic
hul/0/1(1) cc:9d:a2:53:d6:83 hul/o0/1 dynamic
hul/0/2(1) e0:d9:e3:17:6b:40 hul/0/2 dynamic
hul/0/2(1) e0:d9:e3:17:6b:43 hul/0/2 dynamic

MAC-agpec Host1 gomxeH 6bITb B Tabnuue Leaf_3, Tun evpn-vxlan. AHanornyHo MAC-agpec Host2 gomxeH
6bITb B TabNMuUe Leaf_1, Tun evpn-vxlan.

B BbIBOZlE MHG)OpMaLMK NpPoToKosia BGP MoxHo Ha6noaaTh MapLipyT Tuna 2 ¢ ykasaHuem musyyeHHoro MAC-
afipeca yaneHHOro XocTa B KauecTBe afpeca HasHaueHns MapLupyTa:

Leaf_1l#show ip bgp 12vpn evpn

BGP table version 1is 14, local router ID 1is 10.0.0.1
Status codes: * - valid, > - best, i - internal
Origin codes: i - IGP, e - EGP, ? - 1dincomplete

Network Nexthop Metric LocPrf Weight Path
Route distinguisher: 10.0.0.1:1000
*> [2][0][0][48][0c:9d:92:61:9f:c4][0][0.0.0.0]/216
0.0.0.0 0] 100 0] ?
Route distinguisher: 10.0.0.3:1000

*>7[2][0][0][48][e0:d9:e3:a8:45:40][0][0.0.0.0]/216
10.0.0.3 0 100 0 K
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Route distinguisher: 10.0.0.3:1000
x §[2][0]1[0][48][e0:d9:e3:28:45:40][0][0.0.0.0]/216
10.0.0.3 (0] 100 (0] ?

Route distinguisher: 10.0.0.1:1000
x> [3][0][32][10.0.0.1]/88
0.0.0.0 (0] 100 (0] ?

Route distinguisher: 10.0.0.2:1000
*x>3[3][0][32][10.0.0.2]/88
10.0.0.2 (0] 100 (0] ?

Route distinguisher: 10.0.0.2:1000
x §[3][0][32][10.0.0.2]/88
10.0.0.2 (0] 100 (0] ?

Route distinguisher: 10.0.0.3:1000
*x>3[3][0][32][10.0.0.3]/88
10.0.0.3 (0] 100 (0] ?

Route distinguisher: 10.0.0.3:1000
x §[3][0][32][10.0.0.3]/88
10.0.0.3 (0] 100 (0] ?

Mpumep 3anucu:

Network Nexthop Metric LocPrf Weight Path

Route distinguisher: 10.0.0.3:1000
*>7[2][0][0][48][€0:d9:e3:28:45:40][0][0.0.0.0]/216
10.0.0.3 (0] 100 0] ?

lpe:

* [2] — Tvn MapwpyTa;

+ [0] — ESI (Ethernet segment identifier);

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

+ [48] — pnuHa MAC-agpeca;

+ [e0:d9:e3:a8:45:40] — MAC-agpec, nsyyeHHblin Ha yaaneHHom VTEP;
+ [0] — pnnHa IP-agpeca. B TekyLei Bepcun MO He ncnonb3yercs,

+ [0.0.0.0] —IP-agpec. B Tekywei Bepcum MO He ncnonb3yeTcs;

* 216 — nosHasa g/iMHa mapLupyTa.

3Ta 3anucb roBOpPUT O HaNIMYMK MapupyTta Tuna 2. Ha yganeHHom VTEP nsyyen MAC-agpec
€0:d9:e3:a8:45:40. ina oTnpaBKn NaKeToB N0 3TOMY MapLLpyTy HeobxoAnmo ncnonb3osatb nexthop 10.0.0.3.



Takke 0CHOBHYH MHopmaumio 06 nlyydeHHbix B VXLAN MAC-agpecax MOXHO NonyynTb B BbiBoge show-
kKomaHabl show evpn mac-ip:

Leaf_1l#show evpn mac-ip

VXLAN test_vxlan

VNI VLAN MAC Address IP ESI Next Hop
101000 1000 0c:9d:92:61:9f:c4 - - tel/0/11
101000 1000 e0:d9:e3:28:45:40 - - 10.0.0.3

A 3epkanupoBaHue Tpaduka

3epkanmpoBaHue Tpagiuka MOXHO MUCMONb30BaTb Kak NUHCTPYMEHT KOHTPO/IS Ha /1I060M yCTponcTBe
CXeMbl W Ha fitobom aTtane. Ho B criyvyae ¢ nHkancynmpoBaHHbiM B VXLAN Tpadiukom HE06X0AMMO
PYyKOBOACTBOBATLCA CrieAytowein nHhopmaumnein: ncxogawmi Tpaurk nepexsarbiBaeTcs 3epkasiom 40
WHKancynsumm, nosTomy Tpaduk, ynakoaHHblin B VXLAN, HE06X0AMMO 3epKasinpoBaThb TO/IbKO Ha
YCTPOWCTBE, AJ19 KOTOPOro OH SABNSETCA BXOAALLMM.

8.3 ARP suppression

®yHKumsa ARP suppression no3sosseT ymeHbLwars BUM-Tpadvk B ceTn nyTeM yMeHbLUEHUA KO/TMYecTsa
nepecbisiaemMbix Yepes IP-pabpurky naketos ARP.

BkntovaeTtca KOMaHAOI\/‘I B KOHTeKCTe vxlan:

Leaf_l#configure
Leaf_1(config)#vxlan test_vxlan
Leaf_1(config-vxlan)#arp-suppression

Pa6oTy faHHOi hyHKLMI 06ecnednBaeT creuyasbHblii K3Ll, B KOTOPOM XpaHsaTcs cooTBeTcTus MAC- n IP-
azpecos. MNpumep BbIBOAA COAEPKMMOTO aHHOTO KaLLa:

Leaf_1l#show arp suppression-cache

Total number of entries: 2
ARP suppression-cache timeout is 300 sec

IP address Vtep MAC address VLAN Port Flags Age
192.168.13.1 0.0.0.0 e0:d9:e3:d7:ea:80 1000 tel/0/11 local 00:00:33
192.168.13.2 10.0.0.3 €0:d9:e3:26:d6:00 1000 (0] remote 00:00:08

3anuncu B K3l A06aBNSOTCA:

+ Mpwu nony4yeHun ARP request B npussizaHHoit kK VXLAN VLAN (3anucu Tna local);
+ MMpwu nony4yeHun BGP update ¢ mapwpyTtom Tuna 2 MAC-IP (3anucu Tuna remote).

MpuHumn pa6oTbl: Host1 nocbinaet ARP-3anpoc, 4tobbl y3HaTb MAC-agpec Host2. Ecnn Leaf_1 yxe 3HaeT
cBAsky MAC-IP Host2 (B kalle ecTb COOTBETCTBYHLLAA 3anuck), To Leaf_1 cam otBeTuT Ha ARP 3anpoc ot
nmeHu Host2, He nepecblnas ero yepes IP-chabpuky.
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3anucun ygansawTtca 13 Kawa:

* Mpwu nonyyeHun BGP update ¢ withdraw Tna 2 MAC-IP (gns 3anuceii Tna remote);

+ B MomeHT yganeHus MAC-agpeca c yCTpoiCcTBa, COOTBETCTBYHOLLAA 3anucb Tuna local nepexogut B Tvn
local, inactive. B aToT MmomeHT oTnpasnsietca BGP update ¢ withdraw cooTtseTcTBytowein cesizkn MAC-IP.
3anncb CHoBa MOXET CTaTb akTUBHOW Npu NOBTOPHOM u3yyeHnn MAC-agpeca. Ecnv atoro He
Npoun30LWsIo, 3an1cb ByaeT yaaneHa no nctedeHmn nonoBuHbl suppression-cache timeout;

+ Mo ucteueHnn suppression-cache timeout.

Talimep suppression-cache timeout ycTaHaB/MBaeT MakCMasibHOE BPEMS XM3HK 3anuceit Tuna local B
Tabnuue arp suppression-cache:

Leaf_2(config)#arp suppression-cache timeout
<30-40000000> Seconds

3HayeHve No yMon4yaHuio 5 MUHYT.

8.4 Oxwupgaemblii pesynbrar

* VXLAN ycnelHo co3gaercs;

* Heobxoanmyto nHgpopmaumio o VXLAN 1 06 nsyyeHHbix MAC-agpecax MOXHO NMOCMOTPETL B BbIBOAE
COOTBETCTBYHOLLMX ShOw-KOMaHz;

+ ECTb BO3MOXHOCTb Mepegayn Nosib30BaTe/ibCKoro Tpacuka mexay nopramu pasHoix Leaf yepes VXLAN-
TYHHenb;

* ®yHKuma ARP suppression No3BosiieT YMEHbLUWTL KOJIMYECTBO Nepechli/iaeMbiX NakeToB NPoToKoNa
ARP.

34



9 HacTtpoliika overlay. Multicast VXLAN

Vicnonb3lyemas cxeMa aHasiormyHa pasgeny 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

y / /
y 7/ -
HOSTS EEI _EI
= Host2
Host1

B kauecTBe oTnpaBHbIX KOHGMIypauuii yCTpOICTB B JaHHOM pasaernie UCnosb3yTcs KoHgurypaumm ns
NPUNOXeHnsa KoHdurypauun ¢ ncnosib3osardviem npotokona OSPF.

[ononHnTENbHbIE HACTPOIKK, HEOGXoAMMbIe AN paboTbl multicast vxlan, onncaxbl ganee B JaHHOM pasgerne.

B npunoxeHnn 1 ecTb No/HbIe KOHPUrypaLIMKU YCTPOICTB, No/Tydyaemble Mo OKOHYaHUM AaHHOTo pasaena.

9.1 HacTtpoiika Spine

HacTpoiika npoTtokona PIM:

Spine_1l(config)#interface range HundredGigabitEthernetl/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

A RP-agpec Ha Bcex ycTpoiicTBax Spine oAVHaKOBBIA.
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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 — ncxogswwmii agpec anst yctaHoBneHus coeauHenns ¢ MSDP-nupamu (agpec loopback
1 Ha Spine);

« originator-ip — IP-agpec, ucnonb3yemblii B kKauectse agpeca RP B source-active coobuieHusx (agpec
loopback 2 Ha Spine);

* mesh-group — UMsi NOIHOCBSA3HOM rpynnbl. JO/MKHO 6bITb OANHAKOBLIM ANs1 BCeX Spine dhabpuku.

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 HundredGigabitEthernetl/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/,
6anaHc1poBKK, NPN KOTOPOM XeLU-DYHKLMSA, NOACHMTaHHaA Ha OCHOBe afpeca rpynnbl, 4e/UTCA N0 MOAY/I0 Ha
N, rae N — KOnnMyecTBO AOCTYMHbLIX RP.

A BbllweyKkaszaHHblil MeTog HeOOX04MM A1 KOPPEKTHON paboTbl 6asiaHCMPOBKM NPW NCMNOb30BaHNUN
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-Tpadmnka ocyulectTsnsetca He Ha ncxogswem VTEP, kak npy aetonTtHOM pexvme paboTbl
VXLAN ingress replication, a nocpegctsom PIM multicast, 6nnke k Touke HazHavyeHUs. MpUMeHMMO K
06CyXaaemoli TONoNorMM 3TO 03HaYaEeT penmKaumio He Ha ncxoaswmx Leaf, a Ha Spine-kommyTaTtopax.

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 pennunkaumnio BUM-Tpaduka B gaHHoin VXLAN
nocpeacTtsom PIM multicast.

BUM-Tpadomk, npuweawnii Ha VLAN VXLAN nHcTaHca, nepexsaTbiBaetcs Ha CPU 1 nHkancynmpyetcs B
coobueHne PIM Register ana perncrpauyumn Ha RP.

Mocne peructpauunn cozgaétca VXLAN-TyHHenb B cTopoHy RP n BUM-Tpacdhuk otnpasnsercs
nukancynuposaHHbiM B VXLAN-3aronosok ¢ multicast destination ip 8 UDP-3aronoske.

& Bce Leaf B npegenax oaHoli n 1o ke VXLAN A0/MKHBI NICNO/Mb30BaTb OAMNH U TOT XXe MeTof
pennukaummn (M oguH 1 TOT Xe aapec rpynnbl B cnydae multicast-pennuvkaumm).
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.

HacTpoiika nHtepdelica 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
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KomaHpa ip igmp static-group nossonsiet Leaf nognucaTbca Ha ykasaHHyH rpynny 1 HavaTtb eé crywarb. B
3TOT MOMEHT B CTOPOHY RP oTnpaBnsieTcsl coobLyeHune join Ha 3Ty rpynny ¢ y4eToM MexaHu3Ma 6aslaHCUPOBKY,
BK/IlO4aeMOro 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
NCMosIb3yeMoii cxeme 3To ByAeT BbIrSAAETb 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

*, .0.0.3), uptime: :00:04, expires: never, 10.100.100.100, ags:

( 233.0.0.3) i 00:00:0 i RP 10.100.100.100, Flag S
Incoming interface: Null, RPF neighbor 10.100.100.100
Outgoing 1interface list: hul/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 interface: Null, RPF neighbor 10.100.100.100
Outgoing 1interface list: hul/0/1

YcTpoiicteo Leaf_1 otnpasuno B ctopoHy Spine_1 PIM join coo6ueHuns Ha rpynnbl 233.0.0.3 1 233.0.0.5.

CoobueHns 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

* .0.0. uptime: 100: expires: never . . . ags:
(x, 233.0.0.2), upti 00:00:09, expi , RP 10.100.100.100, Flags: S
Incoming 1interface: Null, RPF neighbor 10.100.100.100
Outgoing interface list: hul/0/1

* .0.0. uptime: 100: expires: never . . . ags:
(x, 233.0.0.4), upti 00:00:07, expi , RP 10.100.100.100, Flags: S
Incoming 1interface: Null, RPF neighbor 10.100.100.100
Outgoing interface list: hul/0/1

Taknm 06pa3om Tpadmk pasnuyHbIX rpynn 6yaeT noctynatb Ha Leaf uepes pasHble Spine, Tem cambiv
obecrneunBas pacnpegeneHme Harpysku.

HacTpoum apyrve Leaf TouHO Takum xe 06pasom.

MposBepum Tenepb Tabnmubl multicast-mapLipyToB Ha 060oux 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

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

Spine_2#sh 1ip 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

*, .0.0.2), uptime: :01:39, expires: never, . . . s ags:

( 233.0.0.2) i 00:01:39 i RP 10.100.100.100, F1 S
Incoming interface: Null, RPF neighbor 10.100.100.100
Outgoing 1interface list: hul/0/1, hul/0/2, hul/0/3

*, .0.0.4), uptime: :01:39, expires: never, . . . s ags:

( 233.0.0.4) i 00:01:39 i RP 10.100.100.100, F1 S
Incoming interface: Null, RPF neighbor 10.100.100.100
Outgoing 1interface list: hul/0/1, hul/0/2, hul/0/3

Mocne HacTpoiikn apyrmux Leaf aHanornyHbiM 06pa3om, OHM Takke oTnpaBunn coobueHmns PIM join,
pacnpenenus ux mexay Spine (mexay RP). Takum o6pasom uHtepgelicsl hu1/0/2 n hu1/0/3 Ha o6oux Spine
66111 fo6aeneHsl B Outgoing interface list 06eux rpynn.

OcTanochb HACTPOUTL MOPThbl HA KOMMYyTaTopax Leaf Ans noaktUeHNs KNMEHTCKNX YCTPOIACTB:

Leaf_1(config)#interface TenGigabitEthernetl/0/9
Leaf_1l(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
co3zpgaHuns VXLAN nokanbHo Ha VTEP, HO 1 pe3ynbtaT co3gaHns TYHHenNew.

KOMaHAbICHpMMepaMMIM(BHBOAOBHpMBeAeHbIHMXe.

+ show vxlan — oTo6paxaeT nHcopmaLmio 060 Bcex co3faHHbIxX ak3emnnsapax VXLAN B TabnuyHom Buge;

+ show vxlan WORD<1-64> — oTo6paxaeT fgeTasibHyto uHthopmaumio 06 onpegeneHHor VXLAN,;

+ show vxlan tunnels — oto6paxaeT Bce yctaHoBNeHHble VXLAN-TyHHeNu;

+ show vxlan tunnels WORD<1-64> — oTo6paxaeT yctaHoBneHHble VXLAN-TYHHENN ana onpegeneHHom
VXLAN.

Mpumepsbl BbiBOAA:

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 is 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
l01000:10.0.0.1 101000:10.0.0.3 w
101000:10.0.0.2 101000:10.0.0.3 Up
mcast2

Destination Source Status
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102:10.0.0.1 102:10.0.0.3 Up

mcast3
Destination Source Status
103:10.0.0.1 103:10.0.0.3 w
mcast4
Destination Source Status
l04:10.0.0.1 104:10.0.0.3 w
mcast5
Destination Source Status
lo5:10.0.0.1 105:10.0.0.3 w

Leaf_3#show vxlan tunnels mcast2

mcast2
Destination Source Status
102:10.0.0.1 102:10.0.0.3 Up

OTnpaBnsiemblii Ha Bxoa Leaf_1 broadcast-Tpadmk MmoxHo Habnoaateh Ha Bbixoge Leaf_3 B HemameHHoM Buae.

[NnA noBbIWeHNs HarNsS4HOCTY ONbITa, 4EMOHCTPUpPYOLLLEro cnocob penavkauun BUM-Tpacdmka,
pekoMeHayeTcsa ocTaBuTb BellaHme ogHoi VXLAN multicast-rpynnbl, T.e. 0TNpaBnATb KNMEHTCKU broadcast B
oaHoii VLAN.

MocMoTpMM yTunmnsaumio noptos Ha Leaf_1:

Leaf_1l1#show int utilization

Port Period, s Sent, Kbit/s Recv, Kbit/s Frames sent Frames recv
tel/0/9 15 0 1103 0 15029
hul/e/1 15 4 4 115 112
hul/0/2 15 1476 4 15145 111

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

[Janee BMAHO, 4TO TpadhvK 3TOW rpynnbl cnefyeT B CTOPOHY Spine_2. MocMoTpyM yTUAM3aumio ero
NHTepdencos:

Spine_2#sh int utilization

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

Kak BUAHO, KonvpoBaHue Tpaduka B CTOPoHy Apyrvx Leaf npomcxoamt Ha Spine_2.
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A 3epxkanuposaHue Tpacuka

3epkanvpoBaHve Tpaginka MOXHO MCNO/Ib30BaTb Kak MHCTPYMEHT KOHTPOSA Ha N1t060M yCTpOCTBe
CXeMbl U Ha nitobom aTtane. Ho B criyvyae ¢ nHkancymposaHHbiM B VXLAN Tpadukom He06XoaMMo
PYKOBOACTBOBATLCS CrieAytoLLein nHdopMaumneid: UICXOAALWMIA Tpadvk NepexsBaTbiBaeTCs 3epKasioM [0
MHKancynsaummn, noaToMy Tpaduk, ynakoaHHblli B VXLAN, He06X04MMO 3epKasiMpoBaTth TOMIbKO Ha
YCTPONCTBE, 4151 KOTOPOrO OH ABNSAETCS BXOAALLUM.

9.5 Oxupaemblii pesynbrar

+ Pexum pa6oTtbl PIM multicast ycnelwuHo 3agelicteyetcs;

* ViHbopmaLmio 0 pexume paboTbl 1 06 YCTaHOB/EHHBIX TaKUM 06pa30M TYHHENSIX MOXHO NOCMOTPETL B
BbIBOAE COOTBETCTBYHOLMUX Show-KOMaHz;

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

Vicnonb3yemasa cxema npeacrasiieHa HUxe.

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

HOSTS E’g’l E’g’l E’g’l

Hostl Host2 Host3

B kauecTBe oTnpaBHbIX KOHJMIypaLuuii yCTPOIACTB B JaHHOM pasfernie UCMnosb3yTcs KoHdurypaumm ns
NPUNOXeHNA KoHdhurypalym ¢ ucnosns3osaHvem npotokosna OSPF 6e3 co3gaHHbiX VXLAN.

JononHutenbHble HACTPOIiKK, Heobxoaumble ansa paboTtsel L3VNI, onncaHbl ganee B gaHHOM pasaene.

B npunoxeHnn 1 ecTb NosHbIE KOHUIypaLmmn YyCTPOCTB, NoslyYaemble Mo OKOHYaHUW AaHHOro pasaena.

10.1 Hacrtpoiika symmetric IRB

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

Cosgaamm Ha Bcex Leaf cxembl L3VNI 1 nogrotoBum ero k pabore.

Mpumep BbiNONHEHMA KoMaHa Ha Leaf_1 gna 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 100100
Leaf_1(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

43



Leaf_1(config)#interface vlan 100
Leaf_1(config-if)#ip vrf VRF1
Leaf_1(config-if)#exit

Mpe:

+ vni 100100 — L3VNI. JomkeH 6bITb co3aaH Ha Bcex VTEP, Ha KoTopbIX HeobxoamMma MapuipyTunsaums. K

onHoi VRF moxeT 6bITb npuBa3aH Tonbko ognH L3VNI. 3HadyeHns L3VNI He Ao/mkHbI NOBTOPATLCA B
paznuuHbix VRF,;

* route-target both 65500:100100 — 3agaet 3Ha4yeHne RT community. 3T0 pacwumpeHHoe community
[106aBNseTCs K 0TNpaBnsemMbiM cooblueHnam update ¢ mapwpyTtamm Tuna 2 (ip-mac) n 5. B cBoto
oyepenb Npu NnpuemMe Takux MapLLpyTOB NO ero 3Ha4eHuto onpeaensetcs, B kakyto VRF
yCTaHaBNNBAKTCA MPUHATbLIE MapLUPYThl. 3HaYeHUs RT He A0/MKHbI MOBTOPATLCA B pa3nunyHbix VRF,

+ vxlan L3_vxlan — VXLAN, Heobxoanmas ans aktmsauumn mapipytmsauum B L3VNI;

+ vni 100100 ip-routing — HacTpolika, ykasbiBatowias, 4to vni 100100 6ygeT ucnonb3oBaTbcs Ans
MapLupyTmM3aunu;

+ vlan 100 — coBmecTHO ¢ L3VNI Heobxogumo ucnons3oBaTtb VLAN. 31a VLAN He 6yaeTt ncnonb3oBarbcs

ANS nepefayn kakoro-nmbo Tpadmka, T.e. NpMBA3Ka e€ K kakomy-1mbo nHTepdeincy He obsa3aTenbHa.
O6s3arenbpHoN ABnseTcs npuBaska nHTepdenca gaHHo VLAN k cootBeTcTByOWen VRF.

[JoHacTtpoum npotokon BGP:

Leaf_1(config)#router bgp

Leaf_1l(router-bgp)#vrf VRF1
Leaf_l(router-bgp-vrf)#address-family ipv4 unicast
Leaf_1(router-bgp-af-vrf)#redistribute connected
Leaf_1(router-bgp-af-vrf)#exit
Leaf_l(router-bgp-vrf)#exit
Leaf_1(router-bgp)#exit

[aHHasa HacTpolika 3anyckaeT nepepacnpegeneHme MapLipyToB 4o connected-cetein B co3gaHHblii L3VPN. B
[laHHOM cny4yae opraHusyemblii B vif VRFT.

A Takke BO3MOXHO 1 nepepacnpeaeneHve B L3VPN-mapupyTtos 13 npotokona OSPF n ot eBGP
cocepeii.
[ns aToro Heo6x0AMMO co3aaTh U 3anyCTUTb OTAENbHbIV ak3emnasp npotokona OSPF B
cootBeTcTBYtoLel VRF, KoTopblii 6yaeT paboTaTtb Ha CTbike IP-chabpukm 1 nogknoyaemor K Heil ceTu.
B cnyuae ¢ eBGP gocTtaTtouHo yctaHOBUTL ceccuto ¢ BGP-coceqom B cooTBeTcTBytoLLel VRF.
Mpumepbl kKoHdUrypaummn Leaf ans cnyyaes OSPF n eBGP npuBegeHbl B NnpunoxexHun 1, B pasgene
symmetric IRB.

HacTpoeHHoe nepepacnpegeneHne Heob6xoaMMo ANA OTNpPaBky MapLIpyToB TUna 5, 06bABNAOLLNX
AOCTYMNHOCTb KNNMEHTKUX ceTeli B gaHHol VRF.

OcTanbHble Leaf B cxeme HacTpanBaroTCA aHa/10IM4YHO.
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HacTpavBaemasi cxema MapLUpyT3aLmm npeacTaBneHa

HXe.

L3VNI 100100

Spines

Leaf 1 <<j
lo1: 10.0.0.1

Source VNI
101000

Tel/0/11 1

VLAN 1000
Net 192.168.1.0/24

Yy 7/
HOSTS EEI i

Hostl1

Ha ycTtpoiictee Leaf_1 co3gaamm VXLAN c VNI 101000 n VLAN 1000. Heobxoammo ao6asutb IP-uHTEepdeinc

Destination VNI

102

1

VLAN 2
Net 192.16

000

z

000
8.2.0/24

E>> Leaf 2
lo1: 10.0.0.2

4

Tel/0/11

Host2

VLAN 1000 B VRF1, uto6bl AN mapLipyTu3anmm nakeToB KnmeHTa ucnosnb3oBanack L3VNI. 3atem HazHauntb

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_1l(config)#interface TenGigabitEthernetl/0/11
Leaf_1(config-if)#description Hostl
Leaf_1(config-if)#switchport access vlan 1000
Leaf_1(config-if)#exit

Cospgaamm Ha ycTpolictee Leaf_2 HoByto VXLAN ¢ VNI 102000 1 VLAN 2000. AHanormyHo Heobxoanmo

pasmecTutb IP-uHTepdperic VLAN 2000 B VRF1.

Leaf_2(config)#vlan database
Leaf_2(config-vlan)#vlan 2000
Leaf_2(config-vlan)#exit
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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 HACTPOWKU

[nsi npoBepkn paboToCnoco6HOCTM CXeMbI OCTATOYHO NPOBEPUTL L3-CBA3HOCTL Mexay XxocTamu. Hanpuwvep,
[0CTATO4HO BbIMNOMHUTL KOMaHy ping ¢ Host1 ao Host2, npu ycnoBmu, 4To Ha XocTax ecTb MapLUpyThl 10

ceTeii apyr apyra.

Tpadovk, oTnpasiseMblil Mexay KNMeHTCKMMU CETAMU, MOXHO Habno4arb Npu NomMoLLmM 3epKasinpoBaHns Ha
Spine_1 (Ha o6oux Spine B cnyyae 6anaHCUPOBKM HEOAHOPOAHOMO TPadhmka) HKancynmpoBaHHbiM B VXLAN,
NCNob3yHoLy HacTpoeHHbIi L3VNI 100100.

A 3epkannposaHue Tpaduka

3epkanvpoBaHve Tpaginka MOXHO MCNO/Ib30BaTb Kak MHCTPYMEHT KOHTPOSA Ha N1t060M YyCTpoinCTBe
CXeMbl 1 Ha nto6om atane. Ho B cnyyae ¢ nHkancynmposaHHbiM B VXLAN Tpadvkom Heo6xoanmo
PYKOBOACTBOBATLCS CriefytoLLein nHdopMaLumeid: UICXOAALLMIA Tpadvk NepexsBaTbiBAeTCA 3epKasioM [0
NHKancynsaummn, NoaToMy Tpaduk, ynakoaHHblli B VXLAN, HE06X04MMO 3epKasiMpoBaTh TOMIbKO Ha
YCTPONCTBE, 4151 KOTOPOrO OH ABNSAETCHA BXOAALLUM.

MocMoTpeTb MapLIPYTHYHO MHG)OpMaLmio B MHTepecytoLein VRF MoxHO cneayroweli komaHgoi: 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,
OE1 - 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
[d/m]: d - route's distance, m - route's metric

C 192.168.1.0/24 1is directly connected, vlan 1000

B 192.168.2.0/24 [200/0] via 10.0.0.2, 00:04:26, VNI 100100,
router-mac e0:d9:e3:17:6b:40

B 192.168.2.2/32 [200/0] via 10.0.0.2, 00:04:26, VNI 100100,
router-mac e0:d9:e3:17:6b:40
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& MapuwpyTt o cetn 192.168.2.2/32, T.e. o Host2 6bin1 nosyyeH nocpeacTsoM aHoHca Tuna 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] — T1n mapLpyTa;
+ [0] — ESI (Ethernet segment identifier);

LocPrf Weight
100 0]
100 0]
100 0]

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

+ [24] — anuHa npedukca;
* [192.168.2.0] — IP-agpec ceTn Ha3Ha4YeHus;
* 224 — nofHaga gvHa MapLupyTra.

Path
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10.3 Anycast gateway

JonosHnm NOrndyeckyr cxemy CTeHga, Kak nokasaHo HXe.

Spines

L3VNI 100100

Leaf 1 < ™ Teaf 2 [> Leaf 3
lo1: 10.0.0.1 % lo1: 10.0.0.2 lo1: 10.0.0.3
P’ A . e
LEAF LS Source VNI Destination VNI gl ~ Destination VNI w1~
‘_ — 101000 102000 -~ — 102000 -~ —
Tel/0/11 a1t Tel/0/11 1 Tel/0/11
VLAN 1000 VLAN 2000 VLAN 2000
Net 192.168.1.0/24 Net 192.168.2.0/24 Net 192.168.2.0/24

o _’
HOSTS 2 I i i EE

Host2
Host1

.20

i

Host3

Anycast-gateway A0NO/IHAET BO3MOXHOCTb pa3/inyHbiM Leaf BbICTynaTb B ponv Wo3a 415 O4HONM 1 TOR xe
ceTun. XocTam npu nepekoyeHnmn ¢ ogHoro Leaf Ha gpyroii (HanpyMep Npu MUrpaummn BUPTYasibHbIX MaLLVH)
npv Ucnonb3oBaHuM anycast-gateway HeT HeobxoaumocTn 06HoBeHnsA ARP-3anucy, T.k. MAC-agpec wnto3a
6narogapsi HacTpoiike He MeHsieTcsa oT Leaf k Leaf. MoaxoanT kak ans cxem ¢ multihommed-noakntoueHnem,
Tak 1 oNs Cy4vyaes, Koraa ofHa 1 Ta e CeTb pa3buTa Ha HECKObKO (DU3NYECKMX CErMEHTOB, MOAK/HOUYEHHbIX 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 MHTePencoB, Ha KOTOPbLIX 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, ncnonb3ys TOT e BUPTYasbHbI mac-agpec.

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 cBA3HOCTbL Mexay HostT u aByma gpyrumm 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/F

vlan 1 tel/0/1 192.168.2.1 00:00:00:11:11:11 dynamic
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10.4 Gateway-ip AnAa mapwpyToB TMNa 5

[aHHasa pyHKLMA NO3BONSET YCTaHOBUTL 3HaYeHne nons IP-v4 Gateway address B NLRI otnpaBnsiembix EVPN-

MapLupyToB Tuna 5.

YcTaHOBKa NpoucXoauT NocpeAcTBOM MPUBSA3KK K coceay route-map ¢ COOTBETCTBYIOLLMM AeiicTBreM set.

& Route-map ¢ gaHHol HacTpOIiKOl cneayeT Ucnosb3oBaTh B KOHTeKCcTe address-family 12vpn evpn BGP-

cocefa 1 ToNbKO B HanpasneHum out.

T.k. B cnyyae IP-chabpukun coceasimn ans Leaf apnsatotca Spine-koMmMmyTaTopbl, 4151 KOPPEKTHOW paboThl
habprkn He06X0AMMO HacTpamBaTb AaHHYLo route-map B CTOPOHY BCeX Spine.

Mpumep HacTpoiikn gnsa Leaf_1:

Leaf_1(config)#route-map TESTMAP 10 permit

Leaf_1l(config-route-map)#set evpn gateway-ip 192.168.50.1

Leaf_l(config-route-map)#exit
Leaf_1(config)#router bgp 65500
Leaf_1(router-bgp)#neighbor 10.0.1.1
Leaf_1(router-bgp-nbr)#address-family 12vpn
Leaf_1l(router-bgp-nbr-af)#route-map TESTMAP
Leaf_1l(router-bgp-nbr-af)#exit
Leaf_l(router-bgp-nbr)#exit
Leaf_1(router-bgp)#neighbor 10.0.2.2
Leaf_1l(router-bgp-nbr)#address-family 12vpn
Leaf_1l(router-bgp-nbr-af)#route-map TESTMAP
Leaf_1l(router-bgp-nbr-af)#exit
Leaf_l(router-bgp-nbr)#exit

Pesynbtar moxem Habnogats B none IP-v4 Gateway address B NLRI oTnpaBnsieMbix MapLipyToB Tuna 5:

EVPN NLRI: IP Prefix route
Route Type: IP Prefix route (5)
Length: 34

Route Distinguisher: 00010a0000018704 (10.0.0.1:34564)

EST: 00:00:00:00:00:00:00:00:00:00
Ethernet Tag ID: 0

IP prefix length: 24

IPv4 address: 192.168.1.0

IPv4 Gateway address: 192.168.50.1

YpanexHble Leaf 6yayT yctaHaBnmMBaTh NOMy4YeHHbIE MAPLLPYThI B TAG/IULLI MAPLUPYTU3aLMK C YHETOM
yKaszaHHoro 3HaueHus IP-v4 Gateway address 1 fOCTYNMHOCTM YKa3aHHOTO LLI/O3A.

evpn
out

evpn
out
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10.5 DHCP relay

Vicnonb3yemasi cxema npeacraB/ieHa Hxe.

lo1:10.0.1.1 lo1: 10.0.2.2
—A— —A—
Val S 1 A
— - —
¥t o 1 N

SPINE :
i

lo1: 10.0.0.1 4 lo1:10.0.0.2 / lo1: 10.0.0.3
_ _
V.
LEAF —
1 N
L&‘fS
y Z /
HOSTS _ EI
DHCP server Host3

B kauecTBe oTnpaBHbIX KOHJMIypaLuuii yCTPOICTB B JaHHOM pasfernie UCnosb3yTcs KoHdurypaumm ns
npunoXxeHnsa Koxcourypauun ans Symmetric IRB.

JononHuTenbHble HACTPOViKK, Heobxoanmble ansa paboTbl DHCP relay areHTa, onucaHbl gasiee B 4aHHOM
pasgene.

10.5.1 Hactpovika DHCP relay

Ha Leaf_1 co ctopoHbl cepeepa DHCP gononHnTenbHbIX HACTPoeK He TpebyeTtcs. PasmecTum cepsep B
cyulectsytouleri VLAN 1000, nHtepdpeiic TenGigabitEthernet1/0/11.

& CueHapuin 1. Host2 n Host3 HaxogaTcsa B ogHoM ceTu, HO Ha pasHbix Leaf. DHCP-cepBep Haxoautcs B
apyroii cetn. COOTBETCTBEHHO HEOOXOAMMO peLunTb 3aZady oTnpasku otBeTa oT cepsepa DHCP Ha
HY>XHbI Leaf, npy aTom Bbiaas IP-agpec XoCTy U3 HY)XXHOro nyna aapecos.

B npumepe Huxke HacTpoum Leaf_2.

MepBbIM Ae10M HeO6GXoANMO co3AaTb AoNoHMTENbHbIN loopback nHtepdelic B VRF "VRF1", koTopsblii 6yaet
ABNATbCA MHTEpdelicom-uctouHnkom ana DHCP-3anpocos, nepeagpecyembix Ha DHCP-cepBep. Agpeca aTux
loopback Tak xe fo/mkHbI 6bITb YHUKa/TbHBI ANs Kaxxaoro Leaf. VimeHHo 310 no3sonut otBetam ot DHCP-
cepBepa Bo3BpaLlaTbCs Ha HYXHbIiA Leaf.
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Leaf_2(config)#interface loopback2

Leaf_2(config-if)#ip vrf VRF1

Leaf_2(config-if)#ip address 10.0.0.102 255.255.255.255
Leaf_2(config-if)#exit

Ha DHCP-cepBepe Heo6xoayMo Hannume MapLupyToB Ao atux loopback-nHtepdeiicoB nnm Hanuune
mMapLipyTa no yMo/yaHuio 51 BO3MOXHOCTU OTnpaBKy oTBeToB Ha DHCP-3anpocsl.

Bkntounm dpyHkumto DHCP relay-areHTa Ha VLAN, B koTopyto BktodeH Host2. B Hawem cnydae VLAN 2000:

Leaf_2(config)#interface vlan 2000
Leaf_2(config-if)#ip dhcp relay enable
Leaf_2(config-if)#exit

Tenepb BbINOMHMM BCE HEOOXOAMMbIE HACTPONKM B peXnmMe r1ob6asibHO KOHpurypaumm:

Leaf_2(config)#ip dhcp relay address 192.168.11.2 vrf VRF1
Leaf_2(config)#ip dhcp relay enable

Leaf_2(config)#ip dhcp relay source-interface loopback 2 vrf VRF1
Leaf_2(config)#ip dhcp information option

Leaf_2(config)#ip dhcp information option vpn link-selection

« ip dhcp relay address 192.168.11.2 vrf VRF1 — 3apaeT agpec DHCP-cepBepa, kyaa 6yayT
nepeHanpaensatbcsi DHCP-3anpocsl B npegenax VRF. Mpu nepenave mexay Leaf, aTu nakeTobl 6yayT
nHkancynuposaHbl B VXLAN c ncnonb3osaHvem L3 VNI. B Hawem cnyyae VNI 100100;

* ip dhcp relay enable — BkntoyaeTt doyHkumto DHCP relay-areHTa rno6asibHO Ha yCTPOWCTBE;

« ip dhcp relay source-interface loopback 2 vrf VRF1 — 3apaet nHtepdelic-uctouHmk anss DHCP-3anpocos,
nepeagpecyembix Ha DHCP-cepBep, B npegenax VRF. Mpu atom B DHCP-nakeTax B CTOPOHY cepBepa
OyneT 3ameHaTbes src ip 1 giaddr (Relay agent IP address) Ha agpec nHTepdeiica loopback?2;

* ip dhcp information option — BkntoyaeT fobasneHve onuum 82 B DHCP-3anpoc;

« ip dhcp information option vpn link-selection — BknoyaeT gobasneHne nogonuun 5 B onumio 82 DHCP-
3anpoca. Npn ykazaHUn ToNbKO NapamMeTpa vpn 6yayT fobasneHsl Bce nogonumu: 5,11 1 151.

Mopgonuusa 5

Link Selection. CogepxuT agpec cetu knmeHTa. Mo3sonsieT pasaensts giaddr (Relay agent IP address) n ceTb
K/IMEHTa, TeM cambIM gaBasi Bo3MoxHocTb DHCP-cepBepy BblgaBath IP-agpeca Ha OCHOBaHUM 3HAYEHWs 3TOIA
nogonuuu.

Moponuusa 11

Server ID Override. Cogepxut IP-agpec nHtepdelrica, Ha KOTOPOM BK/IHOUEH relay-areHT. Mpu BKAOYEHNUN 3TOMA
nogonuuu, ycTpoiicTBo nepesanmcbiBaeT onuuto 54 (DHCP Server Identifier) B otBeTax ot DHCP-cepBepa,
noacrasnAda Tyga sHadyeHne ns nogonumm 11.

Moponuusa 151

Virtual Subnet Selection. Cogepxut nmsa VRF Ha knneHTcKoM uHTepdieiice. Takke MOXET MCNOMNb30BaTbCA AN
Bblgaun agpecos DHCP-cepBepom 13 onpefeneHHoro nyna.

Leaf_3 HacTpamBaeTcsa aHanornyHbIM 06pa3om 3a ucknodeHnem IP-agpeca Ha uHTepdpeiice loopback?2.

A TMpumvep HacTpoiiku isc-dhcp-server ans 06pa6oTKy NOAONLUMM 5 B KOHLE AaHHOTo pasaena.
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Oxupaemoe nosegeHue

+ DHCP 3anpocbl ot Host2 n 3 6yayT nepexsaTbiBaTbcsl Ha Leaf DHCP Relay-areHTowm;
* Mpw otnpaske B cTopoHy DHCP-cepBepa B nakeTbl 6yAeT gobasneHa onumsi 82 ¢ nogonumen 5 ¢
COOTBETCTBYIOLLNM COAEPXKAHNEM;

Option: (82) Agent Information Option
Length: 38
Option 82 Suboption: (1) Agent Circuit ID
Option 82 Suboption: (2) Agent Remote ID
Option 82 Suboption: (5) Link selection (192.168.2.0)
Length: 4
Link selection: 192.168.2.0

+ B none Relay agent IP address 6yaet BctaBneH IP-agpec nHtepdeiica loopback?2;

+ DHCP-cepBep MOXeT BblgaBatb IP-agpeca 13 pasnnyHbiX Myno., UCNoNb3ysa nogonuuio 5 onuumn 82;

« OtBeTbl oT DHCP-cepBepa HanpasnstoTcs Ha Leaf, c Relay-areHTa koToporo noctynun 3anpoc,
6narogaps yHuKasibHbIM agpecam nHTepdielicos Loopback 2, koTopble ncnonb3yTcs B kadecTse Relay
agent IP address B DHCP-3anpocax.

& CueHapuii 2. Host2 n Host3 Haxoadatca B pa3Hbix ceTax. Kaxaasa KneHTckas cetb MMeeT
NoAKNtoYEHME TONBbKO K ogHOMY komMmyTaTopy Leaf. CooTBeTcTBEHHO IP-agpeca Bcex Relay-areHToB
6yayT YHUKaNbHbIE.

MHTepdeiicbl B CTOPOHY XOCTOB Ha Leaf BbIrnagaT cnegyowmm obpasom:
Leaf_2:

interface vlan 2000

ip vrf VRF1

ip address 192.168.2.1 255.255.255.0
ip dhcp relay enable

anycast-gateway
|

Leaf_3:

interface vlan 2000

ip vrf VRF1

ip address 192.168.3.1 255.255.255.0
ip dhcp relay enable

anycast-gateway

Mpu AaHHOM cueHapun HacTpoiiKy Leaf MoXHO ynpocTuTb. [ns koppekTHoi paboTbl DHCP Relay goctatouHo
CrefyoLLx HaCTPOEK B pexuMe rnobanbHON KOHGUrypaLwmu:

Leaf_2(config)#ip dhcp relay address 192.168.11.2 vrf VRF1
Leaf_2(config)#ip dhcp relay enable

Co3sgaHvie gononHuTenbHbix Loopback-uHtepdpeiicos Ha Leaf He Tpebyetcsi.

Ha DHCP-cepBepe Heo6X0AMMO Ha/lume MapLLIpyTOB A0 KMEHTCKUX CETEN UM Ha/lMume MapLupyTa no
YMO/IYaHMIO /151 BO3MOXHOCTU OTnpaBky oTBeToB Ha DHCP-3anpocsl.

A TMpumvep HacTpoiiku isc-dhcp-server ans 06pa6oTki NoAoNLUUK 5 B KOHLIE JaHHOTO pasaena.
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Oxupaemoe nosegeHue

« DHCP 3anpocbl ot Host2 1 3 6yayT nepexsaTbiBaTbcsi Ha Leaf DHCP Relay areHTowm;

+ lMpwu aTom B DHCP-nakeTax B CTOPOHY cepBepa byaeT 3aMeHATbCA src ip 1 giaddr (Relay agent IP
address) Ha agpec, HAaCTPOEHHBIN Ha KNIMEHTCKUX MHTepdpeiicax, oTkyaa noctynun DHCP-3anpoc. s
Leaf_2 ato agpec 192.168.2.1, ans Leaf_3 310 192.168.3.1;

+ DHCP-cepBep MOXeT BblgaBaTth IP-agpeca 13 pasiMyHbIX Ny/10B COrMacHoO 3HavyeHuto nons Relay agent
IP address B DHCP-3anpocax.

& CueHapuin 3. Host2 n Host3 HaxogaTcsa B ogHOM ceTu, HO Ha pasHbix Leaf. Host_4 HaxoauTca B apyroii

CceTn.
Cxema
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

L&‘IW L&‘f2 eaf\

DHCP server Host2 Host3 Host4

[nsa Host4 co3gaH ceoii VXLAN. ViHTepdpelic ansa cetn Host4 Tak xe gomkeH HaxoamTbcs B VRF1:

vxlan test_vxlan4
vhi 102004
vlan 2004
exit
!
interface vlan 2004
ip vrf VRF1
ip address 192.168.4.1 255.255.255.0
ip dhcp relay enable
exit
|

54



PelleHneM JaHHOW 3a4aum 6yaeT SABNSTbCS HACTPOKa No cueHaputo 1.

Bnarogaps yHvKanbHbIM agpecam nHTepdelicoB Loopback 2, otBetbl o1 DHCP-cepBepa 6yayT HanpaensiTbCcs
Ha ToT Leaf, c Relay-areHTa koToporo noctynun 3anpoc. A 6narogapsi nogonuyu 5 onumn 82 6yaet
BO3MOXHOCTb BblaBaTh agpeca U3 onpeaeneHHoro nyna.

Mpumep HacTpoliiku isc-dhcp-server gna o6pa6oTku nogonuun 5
A JaHHblli npumep nNpuseaeH Ana cnyyas, korga sepcus isc-dhcp-server He nogaepxvsaet
aBToMaTtuMyeckoe pacrno3HasaHve nogonuum S onuum 82. B NpOTUBHOM C/lydae HeT He0BX0AMMOCTHN B
HacTpolikax "class" n "allow members".

class "192.168.2.0" {

match if binary-to-ascii (10, 8, ".", option agent.link-selection) = "192.168.2.0";
}
class "192.168.3.0" {
match if binary-to-ascii (10, 8, ".", option agent.link-selection) = "192.168.3.0";
}
class "192.168.4.0" {
match if binary-to-ascii (10, 8, ".", option agent.link-selection) = "192.168.4.0";
}
- For Leaf_2---—-—--------------—-
subnet 192.168.2.0 netmask 255.255.255.0 {
pool {

allow members of "192.168.2.0";
range 192.168.2.10 192.168.2.254;
option subnet-mask 255.255.255.0;
option routers 192.168.2.1;

}
}
= For Leaf_3--—-——---------—-————-
subnet 192.168.3.0 netmask 255.255.255.0 {
pool {

allow members of "192.168.3.0";
range 192.168.3.10 192.168.3.254;
option subnet-mask 255.255.255.0;
option routers 192.168.3.1;

}
}
= For Leaf_3_2--—-—------—-————-
subnet 192.168.4.0 netmask 255.255.255.0 {
pool {

allow members of "192.168.4.0";
range 192.168.4.10 192.168.4.254;
option subnet-mask 255.255.255.0;
option routers 192.168.4.1;

}
}

Knaccbl No3BONAT OCYLIECTB/IATL BbIGOPKY MO 3HAYEHMIO NoAonuUmMn 5 onuun 82.

YcnoBueM Bblaun afpeca U3 onpeaesieHHoro nya siBnseTcs NpuHaaieXxHoCTb 3anpoca onpeae/ieHHoOMy
Knaccy.
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10.6

Oxugaemblii pesynbsrat

L3VNI obecneumBaeT CUMMETPUYHYO MapLLPYTU3aLMI0 MEXOY KNUEHTCKUMU CETAMU, pasMeLLeHHbIMU
Ha pasHbIx Leaf n B pasHbix VXLAN;

®yHKuMs anycast-gateway nossonset nogmeHATs MAC-agpec LWii3a, Co34aBaemMoro Ha ycTponcTeax
Leaf;

ECTb BO3MOXHOCTb yCTaHOBUTb 3HaYeHne nons IP-v4 Gateway address B EVPN mappyTtax Tuna 5;
®yHkuns DHCP Relay-areHTa no3sonset nepeHanpasnsate DHCP-nakeTbl Ha cepBep 1 06paTtHo,
[06aBnss K 3anpocy HeobxoAnMble ONuUUN.
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11 EVPN multihoming

Vicnonb3yemasa cxema npeacrasiieHa HUxe.

lol: 10.0.1.1 lol:10.0.2.2
SPINE
Leaf 1 Leaf 2 Leaf 3
lol:10.0.0.1 lo1: 10.0.0.2 lo1:10.0.0.3
LEAF
Tel/0/12 Tel/0/12 Tel/0/9
HOSTS EEI

Hostl Host2

B kauecTBe oTnpaBHbIX KOHGMIypaLuuii yCTPOIACTB B JaHHOM pasfernie UCnosb3yTcs KoHdurypaumum ns
npuNoXxeHna Koudurypavumm ana multicast VXLAN.

& Pa6oty EVPN multihoming B gaHHOM pa3gene paccmatpueaeM Ha npumepe multicast VXLAN,
MOCKOJ/IbKY Takoi BapuaHT siBnsieTca 6o1ee EMKUA B NiaHe HacTpoek.

Tak )xe MOXHO Ucnosib3oBaTb U pexum ingress replication. B Takom criyyae HacCTpOVKM B YacTu
multicast He TpebytoTcs.

[ononHuTenbHble HACTPOKK, Heobxoammble ans paboTel EVPN multihoming, onvcaHbl ganee B gaHHOM
pasgene.

A [N3 ymMeHbLlUeHNs BpeMeHn cxogumocTu Tononorun npy multihomed-nogkntoueHum K IP-thabpuke

pekoMeHAyeTCsa UCNOob30BaTh YMEHbLUEHHbIE MHTEPBasIbl MeXAy OTrnpasBkoi update-coobLeHui
npotokona BGP Ha Bcex Leaf-kommyTaTtopax.

HacTtpauBaloTca OHM B KOHTEKCTe KoHurypaumm BGP-coceaa.
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MpvmMep HacTpoiiku BGP ans Leaf_1:

Leaf_1(config)#router bgp 65500
Leaf_1(router-bgp)#neighbor 10.0.1.1
Leaf_1(router-bgp-nbr)#advertisement-interval 1 withdraw 1
Leaf_l(router-bgp-nbr)#exit

Leaf_1(router-bgp)#neighbor 10.0.2.2
Leaf_1(router-bgp-nbr)#advertisement-interval 1 withdraw 1

B npunoxeHnn 1 ecTb No/HbIE KOHPUIypaLIMK YCTPOICTB, No/Tydyaemble Mo OKOHYaHUM AaHHOTo pasaena.

& Pa6ota EVPN/VXLAN B cBsaske ¢ MLAG (VPC) He noaaepxaHa B Tekyllei Bepcum MO.

11.1 Hactpoiika EVPN multihoming

Host1 6yaeT BbicTynaTb B ponun multihomed-knueHTta. CoegnHenne ¢ napoii Leaf_1-2 ocyuiectBnsietcs
nocpeacteom port-channel ¢ ncnonb3sosaHnem LACP.

BbinonHum goHactpoliky Leaf_1 n Leaf_2:

Leaf_1(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_1(config-if)#ethernet-segment 1000
Leaf_1(config-es)#system-mac 11:22:33:44:55:66
Leaf_1(config-es)#exit

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

lpe:

+ ethernet-segment 1000 — co3pgaert Ethernet-cermeHT ¢ Homepom 1000;
+ system-mac 11:22:33:44:55:66 — 3agaet MAC-agpec, ucnosb3yemslii B kKayectBe System ID npotokona
LACP.

Hactpoiikn Leaf_2 naeHTnuHbl.
Cnepyrowme oyHKUMM paboTatoT No yMONYaHUIo 1 He TPebyoT AONONIHUTE/IbHbIX HACTPOEK.

« dunbtpayus Split horizon BUM-Tpadimka — ncknoyaeT BO3MOXHOCTb Bo3BpalleHns BUM-Tpadmka,
BblleaLwero u3 Ethernet-cermeHTa B 3T0T XXe cermeHT yepes apyrue Leaf, umetowme coeguHeHmne ¢ aTum
CerMeHToMm;

+ Designated forwarder — TonbKO yCTPOMCTBO, BbibpaHHoe DF, o6nagaet npasom otnpasnsite BUM-
Tpaduk B Ethernet-cermeHT;

+ Local bias — ecnu Ethernet-cermeHT nctouHvka 1 Ethernet-cermeHT Ha3HauyeHUs1 UMEKT coeanHEHNE C
oaHUM 1 TeMm xe Leaf, To Tpadmk mexay HMMK He OTNpaBISIETCA B CTOPOHY Spine;

+ Fast convergence —VTEP otnpasnsiet coobuieHne BGP withdraw Tuna 1 npu notepe nuHka B Ethernet-
cermeHTe. MexaHn3m fast convergence nossonsiet yaaneHHoim VTEP yganute MAC-agpeca, nsy4yeHHble
Ha atom VTEP/ES npu nonyyeHun BGP withdraw tuna 1.
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11.2 MpoBepKa HACTPOWKKU

& MockonbKy nHTepdelicbl Po1 Ha komMyTaTopax Leaf HacTpoeHbl B pexume trunk, nHTepdericbl Host1
1 Host2 Takke A0/MKHBI ObITb HACTPOEHBI B pexxume trunk ¢ ykazaHnem VLAN 2.

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

Ha Leaf aHan10rmyHo 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

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 is 1000
ES system MAC address is 11:22:33:44:55:66
Administrative status s up
Operational status 1is up

All-Active multi-homing mode

Route Distinguisher is 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
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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 AeTas/IbHOW MHGIOPMaLUN MOXHO YBUAETb HacTpoeHHble ES number n ES system MAC address, a
Takke creHepupoBaHHbIii Ha nx ocHose ESI: 03:11:22:33:44:55:66:00:03:e8.

Kpome Toro, MOXHO BUAETb MHGhopMauunio 060 BCcex yCcTpolicTBax-dyneHax Ethernet-cermeHTa. B faHHOM
cnyyae o Router ID 10.0.0.1 1 10.0.0.2.

Bbi6op Designated Forwarder moxeT oTnnyatbes Anas pasnnyHbix VXLAN, 4TO MOXHO BUAETL B Tabnuue
Connected VXLANSs. lmeHHO DF oTBeyvaeT 3a otnpasky BUM-Tpadinka B KOHKpeTHbIn Ethernet-cermeHT B
npegenax KoHkpetHoi VLAN.

B Ta6nuue MAC-agpecos Leaf_3 gomkeH npucyTtctBoBath MAC-aapec Host1 (BbiBog, MHGOpMaLMK COKpaLLIeH

ANst HArNsSiAHOCTU NpUMepa):

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

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

lpe:

+ e0:d9:e3:a8:45:40 — MAC-agpec Host1. B none nitepdeiic ykasaHbl IP-agpeca Leaf_1 n Leaf_2, uto
roBOpUT O JOCTynHoCTM 3Toro MAC-agpeca yepes aBa TyHHess.

B BbIBOAE MapLupyTHOIi nHchopmaummn BGP 6yayT mapLupyTbl Trna 2 ¢ ykasaHHbiM ESI (BbiBOA MHhOpMaLmm
COKpaLleH A5t HarnsiAHOCTU 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, ? - dincomplete

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:e3:28:45:40][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] — T1n mapLpyTa;

+ [03:11:22:33:44:55:66:00:03:e8] — ESI (Ethernet segment identifier). Co3gaeTca Ha ocHoBe
HaCTpOeHHbIX Homepa Ethernet-cermeHTa 1 system mac;

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

+ [48] — pnuHa MAC-agpeca;

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

+ [0] — pnvHa IP-agpeca. B TekyLei Bepcun MO He ncnonb3yercs,

+ [0.0.0.0] — IP-agpec. B Tekyuieit Bepcum NO He ncnonb3yeTcs;

+ 216 — nosnHas AsvHa mapLupyTa.

B kauecTBe npoBepk/ paboTocnoco6HOCTH cxeMbl ¢ multihoming nogknoYeHemM MOXHO UCNO/b30BaTh
npoBepky IP-ceasHocTu mexay Host1 n Host2. Ains atoro nx IP-nHtepdeiicsl Bo VLAN 2 10/1KHbI 6bITb B
0AHOI noAceTw.

MoouyepenHoe oTkNOUeHne nnHKoB mexay Host1 n Leaf-amun He npuBeget k notepe IP-cBA3HOCTMW.

11.3 Oxupgaemblii pesynbrart

+ ECTb BO3MOXHOCTb MOAK/THUEHUS KNIMEHTCKOro ycTpolicTBa nocpeactBom LAG K Heckonbkum Leaf;

+ Mepepaya nonb3oBaTtenbckoro Tpaduka mexay multihomed n singlhomed-knneHTamn ycnelHa;

+ Bbnarogaps pasnnMyHbIM MexaHusMam counstpauun BUM-Tpadnka He BO3HUKAET neTesb Npu o6MeHe
AaHHbIMKU ¢ multihomed-knneHToMm.
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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

DHCP relay

LAG i /’\

Y

- IP fabric
mngmt
server '
< Y,
(DHCP) =) <
< ccess
L A OOB A
=) 4: MES2324/MES2348/
VRRP ¢ < A MES3324/3348
->| |4
- :
—p <
- <
0OB Core (Stack) 1
” 2 units
LAG MES5332A

mngmt
server
(DHCP)

IP fabric

& YxazaHHble Ha cxeme MOoAeNn YCTPOICTB SABNSIHOTCA PeKoOMeH1yeMbIMMU.

+ OOB core — cTek 13 KOMMYTaTOPOB arperauum, BbIMONHSAWMIA yHKUMKM MapwpyTtusaummn n DHCP relay.
Cnyxunt onsa NoAKMoYeHns K ceTu ynpasneHnsa kommyTtatopoB OOB access nocpegctsom LAG ansa
NOBbILLEHNSA OTKAa30yCTONYMBOCTH.

+ KommyTtaTtopbl OOB access BbINOMHAKT posib KOMMYTATOPOB AOCTYNa K CeTu ynpasneHus, obecneyrsas
noAK/ItYeHne K Heil ynpaensiembix ycTpoiicTs (IP-cpabpukm) nocpeactsom OOB-uHTepdeiicos.

Vicnonb3yembie B CXemMe NMPOTOKOSIbl M TEXHONOMNN:

+ LAG (link aggregation group) — rpynnbl arperauuv KaHasioB. Kaxaas rpynna nopToB [JO/XHa COCTOSATb
13 nHTepdelicos Ethernet ¢ oanHakoBoOl CKOPOCTLIO, paboTaKLINX B AYNSIEKCHOM pPeXnMe.
O6bearHeHne NOPTOB B rpynny yBennumsaeT NPonyCKHYK CNOCOOHOCTb KaHasia Mexay
B3aMMOAENCTBYOLLMMY YCTPOUCTBAMMN U NOBbILLAET OTKA30yCTONYMBOCTb. pynna nopToB SBNSETCA 4NN
KOMMyTaTopa O4HUM SIOrMYEeCKMM NOPTOM.

+ LACP (link aggregation control protocol) — no3BonsieT 06beANHATbL HECKOIbKO (PU3NUECKUX KaHA/IOB B
OAMH, Taknm 06pa3om co3aaBas BbilleonucaHHyto LAG.

« Mpotokon VRRP (Virtual Router Redundancy Protocol) — no3eonsieT 3ape3epBUpoBaTth LLU03 MO
YMO/UYaHMI0, KOTOPbIA NCNONb3YOT BCe yCTpoiicTBa IP-habpukn Ana obmeHa nHgopmalmeii ¢ CMCTeMoim
yrnpaB/ieHns, MOHUTOPUHTE, CUHXPOHU3ALNN BPEMEHN U T.4,.

+ DHCP Relay areHT. 3agaueii DHCP Relay areHTa siBnsietca nepegada DHCP-nakeToB OT k/iMeHTa K
cepBepy 1 obpartHo B ciy4dae, ecnu DHCP-cepBep HaxoanTcs B OAHON CETU, a KNTMEHT — B APYroiA.
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[Lpyroii dpyHKUMet aBnsieTcst fob6aBneHne fonosHUTeNbHbIX onuunii B DHCP-3anpock! knneHTa
(Hanpumep, onuun 82).

+ Stack — kommyTaTopbl OOB core 06benHeHbI B cTeK. CTEKMPOBaHME NO3BONAAET UM (DYHKLIMOHMPOBATL
Kak eiMHOe YCTPONCTBO, TEM CaMbIM MOBbILIAA 0TKA30YCTONYMBOCTL U 06MEryas ynpasseHue.
PeKkoMeHyeTCst UICMO0/Ib30BaTb KOJIbLEBYO TOMOJIOTUIO A5 MOBbILLIEHUS] OTKA30yCTOWUYMBOCTM 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 OOB

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 KOHdDI/IpraLI,I/II/I yCTpOI7ICTB, ncnosib3dyemble B JaHHOM PYKOBOACTBE.
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 HundredGigabitEthernetl/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 HundredGigabitEthernetl/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 HundredGigabitEthernetl/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
!
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 HundredGigabitEthernetl/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 HundredGigabitEthernetl/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 HundredGigabitEthernetl/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/0/11
description Hostl
switchport access vlan 1000
exit
!
interface HundredGigabitEthernetl/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 HundredGigabitEthernetl/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 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
|
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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 disis
address-family 1dipv4 unicast
redistribute connected
exit
net 49.0001.0001.0001.0001.00
exit
!
|

end



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 HundredGigabitEthernetl/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 HundredGigabitEthernetl/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



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/0/11
description Hostl
switchport access vlan 1000
exit
!
interface HundredGigabitEthernetl/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 HundredGigabitEthernetl/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 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 disis
address-family 1dipv4 unicast
redistribute connected
exit
net 49.0001.0003.0003.0003.00
exit
!
|

end



13.2 KoHdmrypauyum 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 HundredGigabitEthernetl/0/1
description Leaf_1
ip address 172.16.1.2 255.255.255.252
exit
!
interface HundredGigabitEthernetl/0/2
description Leaf_2
ip address 172.16.2.2 255.255.255.252
exit
!
interface HundredGigabitEthernetl/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 0.0.0.0
network 172.16.2.2 area 0.0.0.0
network 172.16.3.2 area 0.0.0.0
router-id 10.0.1.1

timers spf delay 0
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
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 HundredGigabitEthernetl/0/1
description Leaf_1
ip address 172.16.1.6 255.255.255.252
exit
!
interface HundredGigabitEthernetl/0/2
description Leaf_2
ip address 172.16.2.6 255.255.255.252
exit
!
interface HundredGigabitEthernetl/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
network 172.16.2.6 area
6
2

®© © o
© oo
®© oo
© oo

network 172.16.3.6 area
router-id 10.0.2.
timers spf delay 0
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
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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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13.2.3 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/0/11
description Hostl
switchport access vlan 1000
exit
!
interface HundredGigabitEthernetl/0/1
description Spine_1
ip address 172.16.1.1 255.255.255.252
exit
!
interface HundredGigabitEthernetl/0/2
description Spine_2
ip address 172.16.1.5 255.255.255.252
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
timers spf delay 0
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
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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
!
|

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 HundredGigabitEthernetl/0/1
description Spine_1
ip address 172.16.2.1 255.255.255.252
exit
!
interface HundredGigabitEthernetl/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
timers spf delay 0
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



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/0/11
description Host2
switchport access vlan 1000
exit
!
interface HundredGigabitEthernetl/0/1
description Spine_1
ip address 172.16.3.1 255.255.255.252
exit
!
interface HundredGigabitEthernetl/0/2
description Spine_2
ip address 172.16.3.5 255.255.255.252
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
timers spf delay 0
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
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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
!
|

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 HundredGigabitEthernetl/0/1
description Leaf_1
ip address 172.16.1.2 255.255.255.252
ip pim
exit
!
interface HundredGigabitEthernetl/0/2
description Leaf_2
ip address 172.16.2.2 255.255.255.252
ip pim
exit
!
interface HundredGigabitEthernetl/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.
2
1

[cl oo}
[cl oo}
[cl oo}

network 172.16.3.2 area 0.
router-id 10.0.1.
timers spf delay 0
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
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



end
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13.3.2 Spine_2

no spanning-tree

|
port jumbo-frame

|
ip maximum-paths 32
|
hostname Spine_2

|
interface HundredGigabitEthernetl/0/1
description Leaf_1

ip address 172.16.1.6 255.255.255.252

ip pim
exit

!
interface HundredGigabitEthernetl/0/2
description Leaf_2

ip address 172.16.2.6 255.255.255.252

ip pim
exit

!
interface HundredGigabitEthernetl/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.

6
2
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network 172.16.3.6 area 0.
router-id 10.0.2.
timers spf delay 0
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 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-tree
|

vlan database
vlan 2-5,1000
exit

!

port jumbo-frame
|

vxlan test_vxlan

vni 101000
vlian 1000
exit

|
vxlan mcast2

vni 102

vlan 2

mcast-group 233.0.0.2

exit

!
vxlan mcast3

vni 103

vlan 3

mcast-group 233.0.0.3

exit

!
vxlan mcast4

vni 104

vlan 4

mcast-group 233.0.0.4

exit

!
vxlan mcast5

vni 105

vlan 5

mcast-group 233.0.0.5
exit

!

!
ip maximum-paths 32

|
hostname Leaf_1

|
interface TenGigabitEthernetl/0/9
description Hostl_mcast
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 HundredGigabitEthernetl/0/1
description Spine_1



ip address 172.16.1.1 255.255.255.252
ip pim
exit
!
interface HundredGigabitEthernetl/0/2
description Spine_2
ip address 172.16.1.5 255.255.255.252
ip pim
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
timers spf delay 0
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
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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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13.3.4 Leaf_2

no spanning-tree
|

vlan database
vlan 2-5,1000
exit

!

port jumbo-frame
|

vxlan test_vxlan

vni 101000
vlian 1000
exit

|
vxlan mcast2
vni 102
vlan 2
mcast-group 233.0.0.2
exit
!
vxlan mcast3
vni 103
vlan 3
mcast-group 233.0.0.3
exit
!
vxlan mcast4
vni 104
vlan 4
mcast-group 233.0.0.4
exit
!
vxlan mcast5
vni 105
vlan 5
mcast-group 233.0.0.5
exit
!
!
ip maximum-paths 32
|
hostname Leaf_2
|
interface HundredGigabitEthernetl/0/1
description Spine_1
ip address 172.16.2.1 255.255.255.252
ip pim
exit
!
interface HundredGigabitEthernetl/0/2
description Spine_2
ip address 172.16.2.5 255.255.255.252
ip pim
exit
!
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
timers spf delay 0
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
|

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
|
hostname Leaf
|

interface TenGigabitEthernetl/0/9
description Host2_mcast

switchport mode trunk

switchport trunk allowed vlan add 2-5
switchport forbidden default-vlan

exit
I

interface TenGigabitEthernetl/0/11

ree

0

ame

lan

233.

233.

233.

233.

ths

_3

0.

0.

0.

0.

description Host2

switchport access vlan 1000

exit
I

interface HundredGigabitEthernetl/0/1

0.

0.

0.

0.

description Spine_1

100



ip address 172.16.3.1 255.255.255.252
ip pim
exit
!
interface HundredGigabitEthernetl/0/2
description Spine_2
ip address 172.16.3.5 255.255.255.252
ip pim
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
timers spf delay 0
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
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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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13.4 KoHdurypauun 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 HundredGigabitEthernetl/0/1
description Leaf_1
ip address 172.16.1.2 255.255.255.252
exit
!
interface HundredGigabitEthernetl/0/2
description Leaf_2
ip address 172.16.2.2 255.255.255.252
exit
!
interface HundredGigabitEthernetl/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 0.0.0.0
network 172.16.2.2 area 0.0.0.0
network 172.16.3.2 area 0.0.0.0
router-id 10.0.1.1

timers spf delay 0
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

|
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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
!
|

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 HundredGigabitEthernetl/0/1
description Leaf_1
ip address 172.16.1.6 255.255.255.252
exit
!
interface HundredGigabitEthernetl/0/2
description Leaf_2
ip address 172.16.2.6 255.255.255.252
exit
!
interface HundredGigabitEthernetl/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
network 172.16.2.6 area
6
2

®© © o
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®© oo
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network 172.16.3.6 area
router-id 10.0.2.
timers spf delay 0
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
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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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13.4.3 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/0/11
description Hostl

switchport access vlan 1000
exit

!
interface HundredGigabitEthernetl/0/1
description Spine_1

ip address 172.16.1.1 255.255.255.252
exit

!
interface HundredGigabitEthernetl/0/2
description Spine_2

ip address 172.16.1.5 255.255.255.252
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
timers spf delay 0
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

108



exit
exit

end

109



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/0/11
description Host2

switchport access vlan 2000
exit

!
interface HundredGigabitEthernetl/0/1
description Spine_1

ip address 172.16.2.1 255.255.255.252
exit

!
interface HundredGigabitEthernetl/0/2
description Spine_2

ip address 172.16.2.5 255.255.255.252
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
timers spf delay 0
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
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address-family 1ipv4 unicast
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/0/11
description Host3
switchport access vlan 2000
exit
!
interface HundredGigabitEthernetl/0/1
description Spine_1
ip address 172.16.3.1 255.255.255.252
exit
!
interface HundredGigabitEthernetl/0/2
description Spine_2
ip address 172.16.3.5 255.255.255.252
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
timers spf delay 0
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
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exit

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/0/11
description Host3

switchport access vlan 2000
exit

!
interface HundredGigabitEthernetl/0/1
description Spine_1

ip address 172.16.3.1 255.255.255.252
exit

!
interface HundredGigabitEthernetl/0/2
description Spine_2

ip address 172.16.3.5 255.255.255.252
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
timers spf delay 0
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
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exit
!
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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13.4.7 Leaf_3 +eBGP

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/0/11
description Host3

switchport access vlan 2000
exit

!
interface HundredGigabitEthernetl/0/1
description Spine_1

ip address 172.16.3.1 255.255.255.252
exit

!
interface HundredGigabitEthernetl/0/2
description Spine_2

ip address 172.16.3.5 255.255.255.252
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
timers spf delay 0
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
redistribute bgp
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exit

!

neighbor 192.168.2.2
remote—-as 65600

address-family 1dipv4 unicast
exit
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 HundredGigabitEthernetl/0/1
description Leaf_1
ip address 172.16.1.2 255.255.255.252
ip pim
exit
!
interface HundredGigabitEthernetl/0/2
description Leaf_2
ip address 172.16.2.2 255.255.255.252
ip pim
exit
!
interface HundredGigabitEthernetl/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.
2
1

[cl oo}
[cl oo}
[cl oo}

network 172.16.3.2 area 0.
router-id 10.0.1.
timers spf delay 0
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
|
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interface ip 172.16.3.2

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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end

13.5.2 Spine_2

no spanning-tree

|

port jumbo-frame

|

ip maximum-paths 32

|

hostname Spine_2

|

interface HundredGigabitEthernetl/0/1
description Leaf_1

ip address 172.16.1.6 255.255.255.252
ip pim

exit

!

interface HundredGigabitEthernetl/0/2
description Leaf_2

ip address 172.16.2.6 255.255.255.252
ip pim

exit

!

interface HundredGigabitEthernetl/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 0.0.0.0
network 172.16.2.6 area 0.0.0.0
network 172.16.3.6 area 0.0.0.0
router-id 10.0.2.2
timers spf delay 0

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

|

124



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 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
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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
|
hostname Leaf
|

interface TenGigabitEthernetl/0/9
description Hostl_mcast

switchport mode trunk

switchport trunk allowed vlan add 2-5
switchport forbidden default-vlan

exit
I

interface TenGigabitEthernetl/0/11

ree

0

ame

lan

233.

233.

233.

233.

ths

21

0.

0.

0.

0.

description Hostl

switchport access vlan 1000

exit
I

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

0.

0.

0.

0.
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exit
|

interface HundredGigabitEthernetl/0/1

description Spine_1

ip address 172.16.1.1 255.255.255.252

ip pim
exit
|

interface HundredGigabitEthernetl/0/2

description Spine_2

ip address 172.16.1.5 255.255.255.252

ip pim
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

timers spf delay 0
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
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fall-over bfd
exit
!
neighbor 10.0.1.1
advertisement-interval 1 withdraw 1
peer-group SPINE_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
!
neighbor 10.0.2.2
advertisement-interval 1 withdraw 1
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-tree
|

vlan database
vlan 2-5,1000
exit

!

port jumbo-frame
|

vxlan test_vxlan

vni 101000
vlian 1000
exit

|
vxlan mcast2
vni 102
vlan 2
mcast-group 233.0.0.2
exit
!
vxlan mcast3
vni 103
vlan 3
mcast-group 233.0.0.3
exit
!
vxlan mcast4
vni 104
vlan 4
mcast-group 233.0.0.4
exit
!
vxlan mcast5
vni 105
vlan 5
mcast-group 233.0.0.5
exit
!
!
ip maximum-paths 32
|
hostname Leaf_2
|
interface TenGigabitEthernetl/0/12
channel-group 1 mode auto
exit
!
interface HundredGigabitEthernetl/0/1
description Spine_1
ip address 172.16.2.1 255.255.255.252
ip pim
exit
!
interface HundredGigabitEthernetl/0/2
description Spine_2
ip address 172.16.2.5 255.255.255.252
ip pim
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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

timers spf delay 0
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
advertisement-interval 1 withdraw 1
peer-group SPINE_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit

exit
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neighbor 10.0.2.2

advertisement-interval 1 withdraw 1

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
|
hostname Leaf
|

interface TenGigabitEthernetl/0/9
description Host2_mcast

switchport mode trunk

switchport trunk allowed vlan add 2-5
switchport forbidden default-vlan

exit
I

interface TenGigabitEthernetl/0/11

ree

0

ame

lan

233.

233.

233.

233.

ths

_3

0.

0.

0.

0.

description Host2

switchport access vlan 1000

exit
I

interface HundredGigabitEthernetl/0/1

0.

0.

0.

0.

description Spine_1
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ip address 172.16.3.1 255.255.255.252
ip pim
exit
!
interface HundredGigabitEthernetl/0/2
description Spine_2
ip address 172.16.3.5 255.255.255.252
ip pim
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
timers spf delay 0
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
advertisement-interval 1 withdraw 1
peer-group SPINE_GROUP
address-family 1ipv4 unicast
exit
!
address-family 12vpn evpn
exit
exit
|
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neighbor 10.0.2.2

advertisement-interval 1 withdraw 1

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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