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2 Uenb

Llenb gaHHOro pykosoAcTBa — npefocTaBuUTb YutaTesilo OCHOBHbIE MHCTPYMEHTHI, HGO6XO.£I|VIMbIe Aans

noctpoenus IP-chabpukn Ha 6a3e ob6opyaoBaHmus Eltex. B ocHoBe gaHHoN IP-chabpukm ncnonb3yercs
TexHonorus EVPN/VXLAN.

Lienesoii ayauTopuen ABsSOTCA CeTeBble CNeLuanincTbl, CACTEMHbIE MHTErPaTOpPbI, NAPTHEPLI 1 3aKa3UMKMY,
MCMNoNb3yloLLye UKW NaaHypyoLLMe KCrob30BaTh 060pyAoBaHNe npon3BoacTBa Eltex.



3 Mcnonb3yemble TEPMUHbI U COKpaLLeHnsi
Anycast gateway — mexaH13M agpecaLuu LW3a No yMo4aHuto, KOTOPbIA NO3BONSET UCNO/b30BaTb O4HU U
Te xe IP- n MAC-agpeca wwnto3a Ha Bcex ycTpoiicTBax Leaf, senstowmxcsa uneHamm ogHoro v toro xe L3VNI.

ARP suppression — nogasnexne ARP. laHHasa doyHKUMS no3BonsieT ycTpoiicTBy Leaf otBeuatb Ha ARP-3anpoc
OT MEHU yAaneHHOoro xocTta, He nepecbinas ARP-3anpoc uepes VXLAN.

BFD (Bidirectional Forwarding Detection protocol) — npoTokos, co3aaHHbIi 45151 6bICTPOro 06HapPYXeHUs
HencnpaBHOCTEN IMHKOB.

ECMP (Equal-cost multi-path routing) — TexHonorns 6anaHcupoBKK Harpy3ku, No3BossioLLan nepegaBaTtb
nakeTbl OAHOMY NOJlyYyaTesto NO HECKO/IbKMM «yYLllM MapLupyTam». [aHHbIn oyHKUMOHAN NpeaHa3HayYeH
NS pacnpefeneHns Harpysku 1 onTuMm3aLm NPonyckHoi cnocob6HOCTU CETU.

ESI — ethernet segment identifier — yHukanbHbIli B npeaenax IP-chabpukn ngeHtudmkarop Ethernet-cermeHrTa.
NmeeT anvnHy 10 6anT.

Ethernet-segment (ES) — npeacTtaBnsieT co60ii COBOKYNMHOCTb JIMHKOB, 06pa3yoLnxX arpernpoBaHHbIii kKaHas
(LAG), coeguHsItoLLMIA KITMEHTCKOE YCTPOIACTBO ¢ rpynmnoii Leaf.

EVPN (Ethernet Virtual Private Network) — ctaHgapT, onpegenenHbliii B RFC 7432. EVPN — 370 paclumpexmne
npoTtokona BGP (address-family, AFI: 25, SAFI: 70), (oyHKUMOHUPYHOLLEE KaK M/IOCKOCTb YNpaBieHns ans
co3sgaHusa L2VPN- n L3VPN-cepBucos. PaclunpeHmne no3sBonseT ceTy nepejasaTb MHPOPMALNIO O KOHEYHbIX
yCTpoicTBax, Takyto kak MAC- n IP-agpeca.

IBGP (Internal BGP) — ucnonb3yetcsa ans coeamHeHunsi BGP-cocepneit B npefenax ogHON aBTOHOMHOV
CUCTEMBI.

IGP (Interior Gateway Protocol) — npoTokon BHyTpeHHero wnto3a (Hanpumep IS-IS, OSPF). IGP-npoTokosbl
NCNoNb3yTCs ANs nepegayn nHpopmaumm o MapLupyTax B npegenax aBTOHOMHON CUCTEMBbI.

Ingress replication — pexxim pa6oTbl VXLAN, npu koTopoMm pennvkaums BUM-Tpadmka ocyecTBaseTcs Ha
Bxogsawem VTEP.

IP-chabpuka — ceTeBas MHPPaACTPYKTYpa, OCHOBaHHaA Ha npoTtokose IP 1 no3sonswowasn co3gasarb
HECKO/IbKO CUMMETPUYHbIX NyTein Mexay Bcemu ycTpolicteamu B IP-chabpuike.

L3VNI — VNI, ncnonb3yemblii 4N MmapLupyTusaunm.
Leaf — ycTpoiicTBo ypoBHS focTyna B IP-chabpuke.

MSDP — npoTokon o6HapyXeHUs ICTOYHMKOB MHOroagpecHo paccoisikn. B pamkax IP-chabpriku
ncnosnb3yeTcsa oA o6MeHa nHpopmaumeli 06 nctodHmkax multicast-tpadmka mexay Spine.

Multicast VXLAN — pexum pa6otbl VXLAN, npu koTopom pennukauus BUM-Tpadunka ocyluiectsnseTcs
nocpeactsom PIM multicast.

OOB-uHTepeiic — oTAe/bHbIV NOPT HA YCTPOICTBE AN1S1 YAA/IEHHOIO YNpaBeHus. YnpasneHue
OCYLLECTB/ISIETCS MO CETU pPa3fesibHO C KaHa/IoM nepeaayn AaHHbIX.

Overlay-ceTb — nornyeckasi ceTb, co3gaHHasi nosepx apyroii (underlay) ceTv n ucnonbayowas eé
MHDPACTPYKTYPY Kak TpaHCMopT.

PIM — npoTokon MHOroagpecHoin mapLupyTtmsauun ans IP-ceTei.

POD (Point Of Delivery) — 060co61eHHas rpynna ycTpoiicTB B Tonosiorumn Knosa (Spine nepBoro ypoBHsi 1
Leaf), Spine koTopoii nmetoT cBsi3n TosbKO ¢ Leaf cBoeli rpynnbl 1 He nmetoT cBasu ¢ Leaf octanbHol IP-
habpuikn.

Route target (RT) — pacwupeHHoe BGP community.

Spine — LeHTpasibHOE YCTPOCcTBO B IP-habpuke, umetowee noakntoueHms ko scem Leaf (k Leaf ceoero POD B
cnyyae Hanuuusi POD B cxewme).



Underlay ceTb — 6a30Bas usunyeckas ceTb, obecrneymsatoLLas BO3MOXHOCTb COeAMHEHNA MeX Ay BCeMu
YyCTPOCTBaMMW.

VNI (Virtual Network Identifier) — ngeHtndpmkarop cetn B pamkax VXLAN. imeeT anuHy 24 6uta.

VTEP (Vitual Tunnel End Point) — ycTpolicTBO, Ha KOTOPOM HaunHaeTcs Uan 3akaHumBaeTcsl VXLAN-TYHHENb.
Tpadumk nHkancynmpyetcs B VXLAN Ha VTEP-uctouHuke, a gekancynsums BbINoMHAETCA Ha yaaneHHom VTEP.

VXLAN (Virtual eXtensible Local Area Network) — BMpTyasibHasi paclumpeHHas yacTHas ceTb. OnuncaHa B
cTaHaapTe RFC 7348. 910 TEXHO/OMMA CO34aHNsA BUPTYaslbHOM (HAN0XEHHOW) CETW MOBEPX CYLLECTBYHOLLE

IP-uHppacTpyKTypbI.



4 ApxutekTtypa Spine-Leaf

Hwxe npeacTaBnieHa npumepHas cxema IP-ghabpuku, NOCTPOEHHOW € UCMO/Ib30BaHNEM apXUTEKTYpbl Spine-
Leaf.

SPINE

LEAF

Y/ / Y/ /
HOSTS EEI EI

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

YcTpoiicTBa ypoBHsi Leaf B JaHHOI TONOMOMN BbINOTHAT POSib KOMMYTATOPOB A0CTyna. K HUM
noAxntouaeTcs okoHeuHoe o6opyaoBaHye. Leaf B cBOO ouepeab NoAK/IUAOTCSA K YCTPOCTBAM YPOBHS Spine
(OH e ypoBeHb KOMMYyTaLMN).

3agava 3TOro YpoBHA — MaKCMMaslbHO ObICTpas MapLupyTM3aumsa naketos ¢ ogHoro Leaf Ha gpyroii. Takum
06pa3om mexay Kaxaon napoii Leaf cywectByeT KoNnnM4ecTBO paBHO3HAYHbIX NyTEN, paBHOE KOIMYECTBY
Spine.



B cxeme Hmxke |IP-thabpuika, ucnonb3yemas st nprMepa, yBesinyeHa B [Ba pasa.

SUPERSPINE < I < I
s o Yy

SPINE
LEAF
Leaf 11 Leaf 12 Leaf 13 Leaf 14
vy L/ r ./
HOSTS !_I !_I !_I

Host1 Host2 Host3

MosBunock pasaeneHne Ha POD (cM. Vicnonb3yembie TEpMUHBI 1 COKpaLlieHs) U AONOSTHUTENbHbIA YPOBEHb
KomMyTauumn — SuperSpine unum Spine BToporo ypoBHs. faHHas IP-thabpuka coctouT u3 osyx POD. Ha cxeme
BMAHO, YTo POD 060c06/1eHbI ApYr OT Apyra — Yy Spine NepBoro ypoBHs (Ha cxeme 3To ycTpoiicTBa
Spine_11-22) ecTb coeiMHEHNA TOMIbKO C onpeaeneHHol rpynnoii Leaf — Leaf cBoero POD. Cea3sb mexay POD
ocyLLecTBNAeTCA Yepes Spine BTOPOro YpOBHSA.

B cxeme ncnonb3yotcsa cregyroLine npoToKobl U TEXHOOTUN:

e BBuay ncnonb3oBaHus B cxeme EVPN, 0OCHOBHbIM NPOTOKO/I0M MappyTusaumm asndetcsa BGP. Ceccun
BGP yctaHaBnmBatoTca Mmexay loopback-nHtepdelicamm ycTpoiicTs. Bece ycTpoiicTBa MMEKT eAnHbIi
HOMep aBTOHOMHOI CUCTEMbI, 06pa3ysi npocTpaHcTBo iBGP.

e B HacTpoiikax npoTokona BGP 3ageiictByeTtcs address-family L2VPN EVPN. iIMeHHO 06mMeHOM
coobLeHnsMN B pamkax aToh AF n obecneunBaeTcs paboTa TexHosnorum EVPN.

B kauecTtBe IGP (npoTokona BHYTPEHHErO LU/3a) B aHHOM PyKOBOACTBE UCMO/b3YHTCA NPOTOKObI IS-
IS n OSPF. OcHoBHast 3agayva IGP o6ecneuntsb IP-cBA3HOCTL Mexay Bcemu loopback-nHtepdeiicamm
CXeMbl, Tak Kak mexay Humm ctposaTtca BGP-ceccum n VXLAN-TYHHenu.

e [1ns 6bICTPOro 06HapyXXeHNA HencrnpaBHOCTEN JIMHKOB Mcnosib3yeTcs npoTokos1 BFD. OH no3sonser
onpeaennTb HENCNPaBHOCTb JIMHKA MeHee YeM 3a 1 cekyHAy. MMHUMasIbHO BO3MOXHOE HacTpanBaemoe
Bpems peakuum — 150 mc.

» BGP route reflector (RR). HacTpoiika BGP, no3sonsiowas MapLipyT1saTopy BbICTynaTb B pou
peTpaHcasaTopa MapLupyToB. Tak Kak B Tononorny Knosa oTcyTCTBYeT NosiHast CBA3HOCTb U
ncnonb3lyetcs iBGP, pacnpoctpaHeHe MapLipyTHOM MHpOpMaLMy OrpaHNYeHo TO/TbKO NPAMbIMA
nnHkamu. RR no3BosiseT koMMmyTaTopam YpoBHSA Spine peTpaHCcAnmpoBaTb 0GHOBIEHUA MapLLPYTHOM
NHGopMaL M Mexay KommyTaTopammn ypoBHs Leaf.

e lcnonb3oBaHue TexHosiorunm ECMP B Tononoruv Knosa o6sa3artesibHo. Bnarogaps ei Hencnosnb3yemble
JIMHKN B CXeMe OTCYTCTBYIOT. Harpy3ka paBHOMeEpPHO pacnpegensiercs no BCeM SIMHKaM, OCTYMHbIM
mMexay nbol napoi ycTpoicTs Leaf. MoBbilaeTcs 0TKA30yCTONYMBOCTb CXEMBbI.

e Jumbo-frame — nogaepxka nepegaun 6onblumx dpeinmos, Ao 10200 6aiiT.

¢ [MpoTOoKOMbI ceMeicTBa Spanning Tree BbIK/IHOYEHbI HA BCEX YCTpoicTBax IP-habpuku.
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5 MpeaBapuTenbHasa HaCTpoiika

HekoTopble HacTpolikn TpebyoT nepesarpyskn ycTponcTea Ansa npumMeHeHns. Ytobbl CBECTU YMCIO
nepesarpy3ok K 04HOW, peKOMeHAYEeTCS BbINOHUTbL AEACTBMS, ONMCaHHbIE B JaHHOM pa3aene, 40 OCHOBHOV
HaCTPOWiKN YCTPOMNCTB.

YcTtaHOBKa NULEH3Ui

Mopaepxka npotokona BGP n texHonornm EVPN/VXLAN npepocTtaBnseTcsa no nuueH3nn. Yoeamrecs B
Ha/IM4M COOTBETCTBYHIOLUMX TMLEH3UI. ECV IMUEH3UN OTCYTCTBYIOT, HEOOXOAMMO UX YCTAHOBUTD.

BI:IBO,CI1 KOMaHAbl show license B c/lydae OTCyTCTBUA YCTaHOBJIEHHbIX l'II/ILl|eH3I/II\/’I:

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

Licenses installed:

[na yCTaHOBKM NNLEH3MN HEOBXO0AUMO 3arpy3nTb haiin NMLEH3UN Ha YCTPOCTBO C MOMOLLBI0 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]

HacTtpoiikn jumbo-frame n ECMP

HacTpoliika jumbo-frame Heob6xoauma an1a nepegayun yepes ip-thabprky nosib30BaTeNbCKMX KaapoB
6onbLIOro pasmepa, 6onee 1500 6aiiT. MakcumasibHbIli pasmep MTU npu atom coctaBnsiet 10240
6anT.

MakcrMMasibHbIN e pa3mep No/sb30BaTeNbCKOro Kagpa ansa nepegaym yepes ip-pabpuky coctasnseT
10186 6aiT, T.K. 419 €ro nepegaym TpedyeTcs ewe 4 6alita o1 KOHTPOIbHON cyMMbl 1 50 6aiiT
overhead npwu nukancynauun B VXLAN.

Mprmep BbINOHEHUSA AaHHbIX HacTpoek B CLI:

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

lpe:
® port jumbo-frame — BK/IHOYEHWE NOALEPXKKU Nepesayn 60bLmnX HperiMoB ;

e ip maximum-paths 32 — 3afaHvWe MakCMMasibHOrO KOSIMUYECTBO NMyTel , KOTOpPble MOTYT GbITb YCTaHOB/IEHbI B
FIB A5s Kaxgoro MapLupyTa, C NOMOLLbIO Yero 3agelicteyetcss ECMP.
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MNepe3arpy3ka ycTpoiicTBa

[N NPUMEHEHNA NMLEH3MN U HacTpoek port jumbo-frame 1 ip maximum-paths 32 Heo6x04MMO COXpaHUTb
KOHCMIypaLmio 1 BbINOSHUTL Nepesarpysky:

console#write

Overwrite file [startup-config]l.... (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

console#freload

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

Shutting down

Mocne nepesarpyskn pekoMmeHayeTcs BbIMO/IHUTL NPOBEPKY YCNELWHOCTU akTUBaL N INLEH3UN N NPUMEHEHUS
HaCTpPOEK.

BbiBog KomaHbl show license B cnyyae ycneLwHo yCTaHOB/IEHHOM NINLEH3UN:
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

[nsa HacTpoek port jumbo-frame 1 ip maximum-paths:
Spine_1l#show ports jumbo-frame

Jumbo frames are enabled (current MTU 10240 bytes)
Jumbo frames will be enabled after reset (MTU 10240 bytes after reset)
Default protocol MTU will be set to 9000 after reset

Spine_1l#show ip route

Maximum Parallel Paths: 32 (32 after reset)

Load balancing: src-dst-mac-ip

IP Forwarding: enabled

Codes: > - best, C - connected, S - static,
R - RIP,
O - OSPF 1dintra-area, OIA - OSPF -1inter-area,
OE1l - OSPF external 1, OE2 - OSPF external 2,
B - BGP, i - IS-IS, L1 - IS-IS level-1,
L2 - IS-IS level-2, dia - IS-IS dinter area
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Ctpoku Jumbo frames are enabled (current MTU 10240 bytes) 1 Maximum Parallel Paths: 32 (32 after reset)
YKa3blBalOT Ha yCNeLIHOe BK/IKYEHNE COOTBETCTBYHOLLMX HACTPOEK.
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6 HacTtpoliika underlay c ucnonoszosaHmem npotokona OSPF
Hwxe npeacTtaBneHa cxema Ans npakTMyeckom YyacTu.

lo1:10.0.1.1 lo1:10.0.2.2

/‘\ /‘\
2

lo1:10.0.0.1 lo1:10.0.0.2 lo1:10.0.0.3

LEAF

HOSTS E’E’l EEI

Host1

A\ IP-aspecaums B KOHGMrypauusix B aHHOM PyKOBOZCTBE MCMO/b3yeTcs A/ nprmepa.

Appeca loopback-uHtepdeiicoB (0603Hau4eHbl 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
NNHKOBOUHBbIE ceTu:
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

OTtkntounTe npotokon STP 1 3agaiTe nms ycTporicTea.

console(config)#no spanning-tree
console(config)#hostname Spine_1
Spine_1l(config)#

[ns ynpoweHnsa npoueaypbl HACTPONKM Yepes KOHCO/Ib CHayaia MOXHO MCNOo/b30BaTb OYHKLMIO
terminal no prompt, oTk/t04YaKOLLYH0 HEOOXOANMOCTbL NOATBEPXKAEHUSA Nepes BbINO/THEHNEM
HEKOTOPbIX KOMaH.

Spine_1l#terminal no prompt

HacTpoiika nitepdelicos:

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

Spine_1l(config-if)# ip address 172.16.1.2 255.255.255.252

This action will reset all neighbor connections on the interface.
Spine_1l(config-if)#exit

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

Spine_1l(config-if)# ip address 172.16.2.2 255.255.255.252

This action will reset all neighbor connections on the interface.
Spine_1l(config-if)#exit

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

Spine_1l(config-if)# ip address 172.16.3.2 255.255.255.252

This action will reset all neighbor connections on the interface.
Spine_1l(config-if)#exit

Spine_1l(config)#interface loopbackl

Spine_l(config-if)# ip address 10.0.1.1 255.255.255.255
Spine_1l(config-if)#exit

3agelicTBoBaHMe NpoTokona mapLupyTtmlauun OSPF:

B uensx MMHMMM3aLMK NepepbiBa B nepegade Tpadgvka npu N3MEeHEHUN COCTOSIHUS JTIMHKOB Spine-
Leaf, pekomeHayeTcs ucnonb3oBaTh HacTpoiiky npotokona OSPF timers spf delay 0. OHa no3sonsieT
y6paTtb 3a4epXKy nepeg ouepeaHbiM pacuetoM SPF. CooTBETCTBEHHO y6MpaeT 3aepXKy nepea,
06HOB/EHEM TabNMLbI MapLLPYTU3ALMM NPU U3MeHeHUsX B Tononorum OSPF.

Spine_1l(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_l(router_ospf_process)# redistribute connected subnets
Spine_l(router_ospf_process)#exit

Spine_1l(config)#interface ip 172.16.1.2

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

Spine_1l(config)#interface ip 172.16.2.2

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

Spine_1l(config)#interface ip 172.16.3.2

area 0.
area 0.
area 0.

0
.0.
0
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Spine_1l(config-ip)# ip ospf network point-to-point
Spine_1(config-ip)#exit

B npotokone OSPF pekomeHayem 3aeiicTBoBaTb pexum p2p (point-to-point). OH Ucnosib3yeTca npu
YCTaHOBJ/IEHUWN COEAUHEHUI HA JIMHKOBOYHbIX CETAX, FAe KaXXAbll MapLLpyTM3aTop MMEET TO/IbKO
0fIHOro cocefla. Ha Takom coefiMHeHMn HeT HeobxoaMMocTu BbiGnpaTh Designated Router (DR) unu
Backup Designated Router (BDR). 3TOT noaxof yCKOPSIET yCTaHOB/IEHWE COCE/ACTB, yMeHbLUIas Bpems
CXOAMMOCTM NPOTOKONA.

3agelictBoBaHMe npoTokona BGP:
Mopaepxka npoTokona BGP npegoctaBnsieTca no MUEeH3un (CM. YcTaHoBKa NLEH3NIA).

Spine_1(config)#router bgp 65500

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

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

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

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

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

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

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

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

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

Ecnu B npouecce HaCTPOWKN BO3HUKHET cuTyauums, koraa BGP-cocecTBO 6yAeT yCTaHOBIEHO paHblLue,
yem BK/IHOYeH route-reflector, To gna npumeHeHns HacTpoiiku route-reflector-client Heo6xoanm
nepesanyck npouecca BGP:
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Spine_1#clear ip bgp
This action will reset connection with the neighbor.
Would you like to continue? (Y/N)[N] Y

HacTpoiika ocTasibHbIX YCTPONCTB Spine B CXeMe BbINONIHAETCS aHa/I0MMYyHO, C BHECEHMEM HEOOXOANMbIX
N3MEHEHWIH COracHo cxembl 1 nnaxy IP-agpecaymn.

N3mMeHeHMo OT YCTPOIACTBA K YCTPOCTBY NOANeXaT cneaytolie napaMmeTpbi:

e Hostname ycTpolicTBa;

Description Ha nHTepdelicax;

IP-agpeca uHtepgelico (dusnyeckux + loopback);
IP-nHTepdpeiicel, Ha KoTopbIx BkoYeH OSPF;

OSPF router-id;

BGP router-id;

IP-agpeca BGP-cocegeli.

6.2 Hacrtpoiika Leaf

OTknoumTe npoTokon STP 1 3agaiiTe uMsi yCTponcTBa.

console(config)#no spanning-tree
console(config)#hostname Leaf_1
Leaf_1(config)#

[na ynpouweHnst npoueaypbl HACTPOWKMN Yepes KOHCO/1b CHavyasia MOXHO MCMno/b3oBaTh oyHKUMIO terminal no

prompt, OTK/II0YatoLLY0 HE06X0ANMOCTb NOATBEPXKAEHNSA Nepes, BbiNoNIHEeHEM HEKOTOPbIX KOMaHA;

Leaf_l#terminal no prompt

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

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

3apgeicTBoBaHne NpoTokoa mapLupyTusadumn OSPF:

B uenax MuHMMuM3aumm nepepbisa B nepegade tpaguka npn U3MeHeHUn CoCTOSAHNS JIMHKOB Spine-
Leaf pekomeHayeTcs ncnonb3oBaTb HACTPOIKY npoTtokona OSPF timers spf delay 0. OHa no3sonsiet
ybpatb 3a4epXKy nepepg oyepefHbim pacyetom SPF. COOTBETCTBEHHO youpaeT 3a4epXxKy nepes
06HOBNIEHMEM Tab/IMLbl MapLLPYyTM3aUun Npu n3mMeHeHnsx B Tononormm 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
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Leaf_1(router_ospf_process)#redistribute connected subnets
Leaf_1(router_ospf_process)#exit

Leaf_1(config)#interface 1ip 172.16.1.1
Leaf_1(config-ip)#ip ospf network point-to-point
Leaf_1(config-ip)#exit

Leaf_1(config)#interface 1ip 172.16.1.5
Leaf_1(config-ip)#ip ospf network point-to-point
Leaf_1(config-ip)#exit

B npotokone OSPF pekomeHayem 3aeicTBoBaTb pexum p2p (point-to-point). OH Ucnoib3yeTca npu
YCTaHOBJ/IEHUN COEAUHEHUI HA JIMHKOBOYHbIX CETAX, FAe KaXXAblil MapLLpyTM3aTop MMEET TO/IbKO
0fIHOro cocefla. Ha Takom coefiMHeHMn HeT HeobxoaMMocTu BbiGnpaTh Designated Router (DR) nunu
Backup Designated Router (BDR). 3T0T noaxof yCKOPSIET yCTaHOB/IEHWE COCE/ACTB, yMeHbLUIas Bpems
CXOAMMOCTW NPOTOKONA.

3agelictBoBaHMe npoTokona BGP:
Mopaepxka npoTokona BGP npegoctaBnsieTcs no MUEeH3nn (CM. YcTaHoBKa NMLEH3NIA).

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 1ipv4 unicast
Leaf_l(router-bgp-af)# exit

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

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

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

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

Leaf_1(router-bgp)# neighbor 10.0.1.1

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

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

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

Leaf_l(router-bgp-nbr)# exit

Leaf_1(router-bgp)# neighbor 10.0.2.2

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

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

This action will reset connection with the neighbor.
Leaf_1(router-bgp-nbr-af)# exit

Leaf_l(router-bgp-nbr)# exit

Leaf_1(router-bgp)#exit
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HacTpoiika ocTanbHbIX YCTPOICTB Leaf B CxeMe BbINOSHAETCA aHa/IOrMYHO, C BHECEHNEM HEOBXOAMMbIX
M3MEHEHUIA COrNacHoO Cxemsbl 1 NnaHy IP-agpecaumu.

I3MEHEHWI0 OT YCTPOICTBA K YCTPOCTBY NoaexaT crefyoLime napameTpbi:

Hostname ycTpolicTBa;

Description Ha nHTepdelicax;

IP-agpeca nHTepdeiicos (dmanueckux + loopback);
IP-nHTepcpeiicel, Ha koTopbIx BkoyeH OSPF;

OSPF router-id;

BGP router-id;

IP-agpeca BGP-cocegeli.

6.3 MNpoBepka HacTpoek underlay

Mocne BbINO/IHEHUSA BbILLEONMCAHHbIX HACTPOEK HEO6XOAMMO BbIMO/THUTL NPOBEPKY YCTAHOBEHNSI COCEACTB
npotokonos OSPF, BGP n BFD.

Ncrnon b3ye€Mbl€ KOMaH/Abl:
show ip ospf neighbor

show 1ip bgp neighbors
show ip bfd neighbors

MpuMep BbINOMTHEHNMS BblLLEYKa3aHHbIX Show-koMaH/ Ha ycTpoiicTee Spine_1:

Spine_1l#show ip ospf neighbor

Neighbor Addr Neighbor ID PID IP Interface Pri State Dead time Interface
172.16.1.1 10.0.0.1 1172.16.1.2 1 full/ - 00:00:36 hul/0/1
172.16.2.1 10.0.0.2 1172.16.2.2 1 full/ - 00:00:34 hul/0/2
172.16.3.1 10.0.0.3 1 172.16.3.2 1 full/ - 00:00:37 hul/0/3

Spine_1l#show ip bgp neighbors

BGP nedighbor Remote AS Router ID State Uptime Hold Time Keepalive
10.0.0.1 65500 10.0.0.1 ESTABLISHED 00,00:09:03 90 30
10.0.0.2 65500 10.0.0.2 ESTABLISHED 00,00:02:52 90 30
10.0.0.3 65500 10.0.0.3 ESTABLISHED 00,00:01:45 90 30

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

MpumMep BbINOMHEHUS BbilLieyKa3aHHbIX Show-komaH Ha ycTpoiicTee Leaf_1:

Leaf_1l#show ip ospf neighbor

Neighbor Addr Neighbor ID PID IP Interface Pri State Dead time Interface
172.16.1.2 10.60.1.1 1 172.16.1.1 1 full/ - 00:00:37 hul/0/1
172.16.1.6 10.0.2.2 1 172.16.1.5 1 full/ - 00:00:34 hul/0/2

Leaf_1#show ip bgp neighbors
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BGP nedighbor Remote AS Router ID State Uptime Hold Time Keepalive

10.0.1.1 65500 10.0.1.1 ESTABLISHED 00,00:09:28 90 30
10.0.2.2 65500 10.0.2.2 ESTABLISHED 00,00:05:11 90 30

Leaf_1#show ip bfd neighbors

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

B cnyyae ycnewHoro yctaHoBEHMS BCEX COCEACTB B CXxeMe Jo/mKHa 6biTb 0becneveHa IP-cBA3HOCTb Mexay
BCEMU ycTpoicTBamu. MpoBepnTb 3TO MOXHO, BbINO/IHMB KoMaHay ICMP ping ¢ nto6oro ycTporicTea Ao
n6oro apyroro, ykasas B kadecTtBe src 1 dst IP-agpeca loopback-nHtepdelicoB ycTpoiicTs.

Mpumep BbinonHeHus ping ¢ Leaf_1 go Leaf_3:

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

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

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

6.4 Oxupaemblii pe3ynbTar

e Bce cocepctea npotokona OSPF n BFD B coctosiHum UP. Coceactsa npotokosia BGP B cocTosiHUN
ESTABLISHED,;
e |P-CBA3HOCTb MeXAy BCEMW YCTPOMNCTBAMMU CXEMbl YCTAHOB/IEHA.

20



7 HacTtpoiika underlay c ucnonosoaHnem npotokona IS-IS

Cxema aHanormyHa ncnosb3yemMoii B pasgene Hactpoiika underlay ¢ ncnons3zoaHnem npotokona OSPF.

7.1 Hactpoiika Spine

OTtkntounTe npotokon STP 1 3agaiTe nms ycTporicTea.

console(config)#no spanning-tree
console(config)#hostname Spine_1
Spine_1l(config)#

[ns ynpoweHnsa npoueaypbl HACTPONKM Yepes KOHCO/Ib CHayaia MOXHO MCNOo/b30BaTb OYHKLMIO
terminal no prompt, oTk/t04YaKOLLYH0 HEOOXOANMOCTbL NOATBEPXKAEHMSA Nepes BbINO/THEHNEM
HEKOTOPbIX KOMaH.

Spine_1l#terminal no prompt

HacTpoiika nitepdelicos:

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

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

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

This action will reset all neighbor connections on the interface.
Spine_1l(config-if)#exit

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

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

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

This action will reset all neighbor connections on the interface.
Spine_1l(config-if)#exit

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

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

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

This action will reset all neighbor connections on the interface.
Spine_1l(config-if)#exit

Spine_1l(config)#interface loopbackl

Spine_l(config-if)# ip address 10.0.1.1 255.255.255.255
Spine_1l(config-if)#exit

B npoTtokone IS-IS pekomeHayeM 3aaeiicTBoBaTh pexuM p2p (point-to-point). OH ncnonbayeTcst Npu
YCTaHOB/IEHUN COEAUNHEHUI HA JIMHKOBOYHbIX CETAX, FAe KaXAbl MapLLpyTM3aTop MMEET TOMbKO
ofHoro cocepa. Pexum point-to-point ymeHbLIaeT KoNMYecTBo CyXebHbIX NakeToB npoTokona IS-IS,
YCKOPSIET YCTaHOB/IEHME COCEACTB, YMEHbLLAA BPEMS CXOAUMOCTU NPOTOKONA.

3aaeicTeoBaHne NPOTOKOAA MapLUpyTulaumm 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_1l(router-isis)#exit
3agelictBoBaHme npoTtokona BGP:
Moaaepxka npotokona BGP npegocTtaBnseTca no AMueH3um (CM. YctaHoska nLeHsuni).

Spine_1(config)#router bgp 65500

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

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

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

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

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

This action will reset connection with all neighbors in peer group.
Spine_l(router-bgp-nbrgrp)# update-source loopback 1
This action will reset connection with all neighbors in 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_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_1l(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 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_1l(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_1l(router-bgp)#exit

Ecnn B npouecce HaCTPOWKN BO3HMKHET cuTyauums, koraa BGP-cocecTBO 6yAeT yCTaHOBMEHO paHbLUe,
yeMm BKNtoYeH route-reflector, To s npumeHeHus HacTpolikn route-reflector-client Heo6xoamm
nepesanyck npouecca BGP:

Spine_1#clear ip bgp

This action will reset connection with the neighbor.

Would you like to continue? (Y/N)[N] Y

HacTpoliika ocTaslbHbIX YCTPONCTB Spine B CXeMe BbINOJIHAETCS aHa/I0MMUHO, C BHECEHMEM HEOOXOAVMbIX
M3MEHeHWiA cornacHo cxeme u nnawy IP-agpecauun.



I3MEHEHWI0 OT YCTPOICTBA K YCTPOCTBY NoanexaT crefyoLime napameTpbi:

Hostname ycTpolicTBa;

Description Ha nHTepdelicax;

IP-agpeca nHTepdeiicos (dmanyeckux + loopback);
IS-IS net ugeHTndmkartop;

BGP router-id;

IP-agpeca BGP-cocegeli.

7.2 Hacrtpolika Leaf

OTtkntounTe npotokon STP 1 3agaiTe nvs ycTporicTea.

console(config)#no spanning-tree
console(config)#hostname Leaf_1
Leaf_1(config)#

[lna ynpouweHnst npoueaypbl HACTPOWKMN Yepes KOHCO/b CHavasia MOXHO MCMnob3oBaTh OyHKUMIO terminal no

prompt, OTK/IHO4AOLLYH0 HEOBGXOAMMOCTL NOATBEPXKAEHMUS Nepes, BbINOHEHNEM HEKOTOPbIX KOMaHA;

Leaf_l#terminal no prompt

HacTpoiika nHtepcelicos:

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 -disis

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

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

Leaf_1(config)#interface 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 -disis

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

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

Leaf_1(config)#interface loopbackl

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

B npoTtokone IS-IS pekomeHayem 3aaeiicTBoBaTh pexum p2p (point-to-point). OH ncnonbayeTcst npu
YCTaHOBJ/IEHUWN COEAUHEHUI HA JIMHKOBOYHbIX CETAX, FAe KaXAblil MapLLpyTM3aTop MMEET TO/IbKO
ofiHoro cocefa. Pexum point-to-point ymeHbLLaeT KONMUYECTBO CY)KEOHbIX NakeToB nNpoTokona IS-IS,
YCKOPSIET YCTaHOB/IEHNE COCEACTB, YMEHbLLAA BPEMS CXO4UMOCTU NPOTOKOA.

3agelicTBoBaHMe NpoTOKoNa MapLupyTusauun I1S-IS:

Leaf_1(config)#router 1sis

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

Leaf_l1(router-isis)# net 49.0001.0001.0001.0001.00
Leaf_l(router-isis)#exit

3apeicTBoBaHne nNpotokona BGP.
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Mopaepxka npoTokona BGP npegoctaBnsieTcs no MLEH3UN (CM. YCTaHoBKa NLLEH3NIA).

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 1ipv4 unicast
Leaf_1(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_1(router-bgp-af)# exit

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

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

This action will reset connection with all neighbors 1in peer group.
Leaf_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 yCTpoiicTB Leaf B cxeme BbINOMHAETCS aHA/I0rMYHO, C BHECEHMEM HEOOXOANMbIX
N3MeHeHWI cornacHo cxembl 1 nnaxy IP-agpecaymn.

I3MeHeHWI0 0T YCTPOIACTBA K YyCTPOMCTBY noanexar cneaytoLive napameTpbl:

e Hostname ycTpoiicTBa;

Description Ha nHTepdelicax;

IP-agpeca uHTepdeiicos (duranuecknx + loopback);
IS-IS net ngeHTUduKaTop;

BGP router-id;

IP-agpeca BGP-cocegeli.

7.3 MpoBepka HacTpoek underlay

Mocne BbINOMHEHNS BbILLEOMMCAHHbIX HACTPOEK HEOBXOANMO BbINOHUTL NPOBEPKY YCTAHOB/IEHUSI COCeCTBA
npotokonos I1S-IS, BGP n BFD.

Wcnon b3yeMbl€ KOMaH/Abl:
show 1isis neighbors

show 1ip bgp neighbors
show 1ip bfd neighbors
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MpvMep BbINO/THEHMS BbllLeyKa3aHHbIX show-komaHg, Ha ycTpoiicTee 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 €0d9.e3f8.6e00 Up 29
Leaf_3 hul/0/3 L1-2 e0d9.e3d7.ea80 Up 27

Spine_1l#show ip bgp neighbors

BGP nedighbor Remote AS Router ID State Uptime Hold Time Keepalive
10.0.0.1 65500 10.0.0.1 ESTABLISHED 00,00:01:15 90 30
10.0.0.2 65500 10.0.0.2 ESTABLISHED 00,00:00:58 90 30
10.0.0.3 65500 10.0.0.3 ESTABLISHED 00,00:00:44 90 30

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

MpumMep BbINOMHEHUS BbillieyKa3aHHbIX Show-komaH Ha ycTpoiicTee Leaf_1:

Leaf_1l#show isis neighbors

System Id Interface Type SNPA State Holdtime (s) Circuit Id
Spine_1 hul/e/1 L1-2 cc9d.a253.d680 Up 29
Spine_2 hul/e/2 L1-2 e0d9.e317.6b40 Up 28

Leaf_l1l#show ip bgp neighbors

BGP neighbor Remote AS Router ID State Uptime Hold Time
Keepalive

10.0.1.1 65500 10.60.1.1 ESTABLISHED 00,00:01:25 90 30

10.0.2.2 65500 10.0.2.2 ESTABLISHED 00,00:01:23 90 30

Leaf_l1l#show ip bfd neighbors

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

B cnyyae ycnewHoro yctaHoBEHMS BCEX COCEACTB B CxeMe Jo/MKHA 6biTb 06ecnedeHa IP-CBA3HOCTb Mexay
BCeEMU ycTpoincTBamu. MpoBepnTb 3TO MOXHO, BbINO/IHMB KoMaHay ICMP ping ¢ nto60oro ycTporicTea Ao
no6oro apyroro, ykasas B kadecTtBe src 1 dst IP-agpeca loopback-nHtepdelicoB ycTpoiicTs.

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

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

7.4 Oxunpaembiii pe3ynbTar

e Bce cocenctsa npotokona IS-IS u BFD B coctosiHum UP. CocegcTta npotokona BGP B cocToAHMM
ESTABLISHED.
e |P-CBA3HOCTb MeXAy BCEMMN YCTPOMNCTBAMU CXEMbI YCTAHOB/IEHA.
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8 BbanaHcupoBka Tpacuka

8.1 OO6wue NONOXeHUA

Ha yctpolictBax, nogaepxmsatowmx VXLAN-nHkancynsumio, HaunmHas ¢ sepcum MO 6.6.10, peanim3oBaH
MexaHun3m nameHeHus UDP-nopTta nctouHmka Bo BHewHeM UDP-3aronoske.

[ns yctpoiicte MES5410-48 n MES5500-32 peann3oBaH MexaHU3M U3MeHeHus nopTa per-packet (nonakeTHo),
[ANS OCTasIbHbIX YCTPOUCTB per-VTEP, T.e. ognH UDP-NopT MCTOYHKKA 419 BCEX NakeToB A0 KOHKpeTHoro VTEP.

DTOT MexaHu3m He TpebyeT A0NONHUTENIbHON HACTPOIKN.
[o Bepcum 6.6.10 Bo Bcex BHelwHUX UDP-3aronoskax UDP-NopT UCTOYHMKA MMes 3HaueHne 65535.

Ha ycTpoiicTBax ypoBHsi SuperSpine 1 Spine (Ha ypoBHe Spine BNusiHMe 6yAeT TONbKO Ha BOCXOASALLMIA
Tpadu1K) pekoMeHayeM UCMO/Ib30BaTh aniropuTM 6aiaHCUPOBKK src-dst-mac-ip-port.

B cymme 3T Mepbl pacLumMpaT BO3MOXHOCTM MO 6as1aHCUPOBKE MHKANCYNMPOBaHHOTO Tpadivka.

BaxHO nmeTb B BUAY, 4To ucxoasuwmin VTEP npuHumaeT pelleHre 0 6asiaHCMpoBKe UHKaNCy/IMpOBaHHOIro
naketa B CTOPOHY YPOBHS Spine Ha OCHOBaHWUW [aHHbIX 13 3aro/I0BKOB MCXOHOrO nakeTa.

MHKancynaumsa npoucxXoamT yxXe nocse NPUHATUSE peLleHunst 0 6anaHCMpPOBKe.

B cnyyae 6anaHcnpoBky Tpadmka 4o yaaneHHoro multihomed-knveHTa, peweHre o 6anaHCMPOBKe Takke
npuHMMaeT ucxoasawmin VTEP. Mpu aToM OH OTBEYaeT 3a pacnpegeneHne noTokos Tpadmka kak mexay Spine,
Tak n mexnay Leaf HasHaueHuss — yyacTHukamm Ethernet-cermenTa.

8.2 MapawmeTpbl hash-hyHkyun

HaunHas ¢ Bepcum MO 6.6.11 fob6aBeHa BO3MOXHOCTb U3MEHEHNSI HEKOTOPbLIX NapameTpoB hash-hyHkuuw,
KOTopas UCnosib3yeTcs B MexaHn3Me 6anaHcMpoBkn Tpadmka. HacTpoiika pasHbiX 3HaYEHUI 3TUX
napameTpoB Ha pa3HbIX YCTPOMCTBaX NO3BONASET NONyYaTb 4151 OAHOIO U TOTO Xe nakeTa pasHblii pesynbTar
Ha BbIxoge hash-thyHkunn. CoOTBETCTBEHHO MOXET ObITb NPUHATO peLLeHne 0 6anaHCMPOBKe NakeTa B
OpYyroi nuHK n3 coctaBa LAG. OnucaHHbIin MexaHn3m no3BonseT nsbexatb adydekta nonspmsaumm Tpagmka
B C/lyyae cnegyoowmx gpyr 3a gpyrom LAG no nytu ABMXEHMSA NaKeTOoB.

MpuMep HACTPOIKN AaHHbLIX NapameTpoB:

console(config)#port-channel load-balance hash salt 12345
console(config)#port-channel load-balance hash seed 54321

O6a napameTpa MMEIOT YMCNoBOE 3HaYeHne B gmanasoHe oT 1 0o 4294967295.

B cnyuyae 6anaHcunpoBku Tpadmka npy ECMP nosegeHve aHanornyHoe. MiameHss napameTtpbl hash-goyHkumm
Mbl MOXEM BMATb Ha 6anaHcnpoBKy Tpaduka B npeaenax ECMP-rpynnbl. Ans Tononorum Spine-Leaf
pekoMeHAyeTCs UCMosib30BaTh AaHHble HACTPOMKM Ha ypoBHe SuperSpine.
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9 HacTtpoliika overlay. VXLAN

Cxema aHanormyHa ncnosb3yemoii B pasgenax Hactpoiika underlay ¢ rcnonb3oBaHvem npotokona OSPF
1 HacTpoiika underlay ¢ ncnonb3osaHuem npotokona IS-IS.

Mepep HacTpolikoli VXLAN BbINOAHUTE npeBapuTesibHy0 HAcTpoliky YCTPOMNCTB U HACTPOIKY COrNacHO O4HOMY
13 BbILLEYNOMSAHYTbIX Pa3fesioB JaHHOro pykOBOACTBA.

9.1 Hactpoika VXLAN

Moaaepxka VXLAN npegoctaBisieTcs N0 AMUEH3UN (CM. YCTaHOBKa /IULLEH3IA).

Cospaiite Ha yctpoiictBe Leaf_1 VXLAN-uHcTaHC ¢ umeHem test_vxlan. YctaHoBuTe ans Hero 3HauveHne VNI
101000 n npushkmnte VLAN 1000. NpegsaputenbHo VLAN 1000 gomkHa 6bITb co34aHa 1 NpUcyTcTBoBaTh 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 ymonyaHuto cos3gaHHblin VXLAN-MHCTaHC HaxoamMTcsa B COCTOAHUM no shutdown, T.e. BKNOYEH. B KOHTEKCTE
HaCTpOVikun vxlan ero MOXHO BbIKNHOUYNTbL KOMaHAol shutdown. MNpumep:

Leaf_1(config-vxlan)#shutdown

Cospaliite aHanornyHbli VXLAN Ha ycTpoicTBax Leaf_2 n Leaf_3.

VLAN 1000 B gaHHOM npumepe aBnaeTca knneHtckon VLAN. Heobxoaumo caenatb UHTepENCe!, Beayline B
cTopoHy Host1 n Host2 uneHamn gaHHon 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 gaHHom npumepe VXLAN-uHCTaHC co3gaeTcs Ha Bcex ycTpoiicTBax Leaf B yueGHbIX Lensax ans
NOBbILIEHUS HarNSAHOCT U MHPOPMATMBHOCTU BbIBOAOB show-komaHa. B peanbHoi IP-chabpurke
VXLAN co3sgatoTcsi No Heo6XoAMMOCTU 1 Ha onpeaeneHHbIX ycTpolicTBax Leaf.

Mpwn ncnonb3oBaHMM HOMEPOB aBTOHOMHbIX CUCTEM < 65535 eCTb BO3MOXHOCTb MPUBA3KN Pa3HbIX
VLAN k ogHoii n Toii xe VXLAN Ha pasHbix VTEP 6e3 gononHmMTeNnbHbIX HAcTpPoek. B criyyae HomMepos
aBTOHOMHbIX cucTeM > 65535 ansa ncnonb3oBaHus pasHbix VLAN Heob6xoaumo 3a4eincTBoBaTb
HacTpoliky RT — route-target. E€ onvucaHve npuBefeHo ganee no TeKCTy.

VMcnonb3oBaHue paclumMpeHHoro community route-target no3sonseTt ncnonb3oBarb pasHble VLAN Ha pasHbIX
VTEP pgnsa AS >65535.
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Mpumep koHdourypaummn VXLAN gns Tpéx Leaf ¢ ucnonb3oanHnem RT u pasnunyHbix HomepoB 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 nucnonb3ytorcs pasHole Homepa VLAN. Bnarogaps ykasaHuto RT Leaf_1 yctaHoBuT
AByHanpasneHHble VXLAN TyHHenu go Leaf_2 n go Leaf_3.

Mpun atom mexay Leaf_2 n Leaf_3 TyHHenb ycTaHoBMeH He 6yaeT B cuny pasHocTy VLAN, npuBsizaHHbIX K
VXLAN, n pasHocTtu RT.

[ns ceasHocTu Bcex Leaf B VXLAN test_vxlan «kaxablii ¢ kKaxabIM» HEO6X0AMMO MCMO/b30BaTb OAMHAKOBbIE
RT Ha Bcex Leaf.

MakcrmasibHOe KoNnMyecTBo HasHaveHHbIX RT B ogHom ak3emnnape VXLAN — gga.

9.2 Mposepka HacTpoiikm VXLAN
MpokoHTponMpoBaTb co3gaHne VXLAN MOXHO HECKO/TbKMMM Cnoco6amu:

* 1CNO/b3yA crneynasbHble show-komaHbl
e B MHpopmaumm npotokona BGP;
e B BbIBOJE TeKyLLEe KoHpurypaumm.

9.2.1 Show-komaHAblI

MocMoTpeTb MHpopmaLmio, B TOM Uncsie U getasibHyto 0 co3gaHHbix VXLAN MOXHO npy nomoLum
cneunasbHbIX KOMaHL;

e show vxlan — oTo6paxaeT MHhopmaumo 060 Bcex co3gaHHbIx ak3emnasapax VXLAN B Ta6/iM4HOM BUAE;

e show vxlan WORD<1-64> — oTo6paxaeT AeTasibHyt0 UHthopmaumio 06 onpegeneHHon VXLAN;

e show vxlan tunnels — oTo6paxaeT Bce yctaHoBneHHble VXLAN-TyHHeNw;

e show vxlan tunnels WORD<1-64> — oTo6paxaeT ycTtaHoB/ieHHble VXLAN-TYHHE M Ans onpeaeneHHol
VXLAN.
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|_|pI/IMepr BblBOAa I/IHd)OpMaLl'I/IVI BblLLUEONMNCaHHbIX KOMaHA NMpeacTtaB/1€Hbl HUXE!

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

9.2.2 BbiBOA MHOpMauum npotokona BGP
Leaf_l#show ip bgp 12vpn evpn
BGP table version 1is 9, local router ID is 10.0.0.1
Status codes: * - valid, > - best, i - internal
Origin codes: i - IGP, e - EGP, ? - 1incomplete
Network 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]

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

10.0.0.2 0]

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

10.0.0.3 0]

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

10.0.0.3 0]

PaccmoTpum nepsyto 3anunce:

Network

Nexthop Metric

Route distinguisher: 10.0.0.1:1000

*> [3][0]1[32][10.0.0.1

lpe:

1/88

0.0.0.0 0

[ 3 ]—Tnn mapwpyTa;
e [ 0 ] — EthTag. B Tekyweit Bepcun NO He ucnosnb3yeTcs;
[ 32 ] — pnviHa IP-agpeca UCToYHMKa MapLupyTa,
[ 10.0.0.1 ] — IP-agpec nctoyHka mapLupyTa;

e [ 88 ] — nosiHaa gnvHa mapLipyTa.

100 0]

100 0]

100 0]

100 0]
LocPrf Weight

100 0

Path

Hannune aTol 3anncu rosopuT 0 Co34aHum JI0Ka/IbHOro MapLupyTa Tuna 3, Heo6xoammoro ans npnema BUM-

Tpadmka meTogoMm ingress-replication. Takxke gaHHbIN MapLwpyT aHOHcupyeTca Bcem BGP-coceaam ¢

BK/tOYeHHoI AF [2vpn evpn.

OcTasibHble 3an1Mcy roBOpPAT 0 Ha/TMYUK MapLUpyToB Tuna 3 Ao yaaneHHbix VTEP.

Konnyectso MapLupyTOB M0 2 3K3eMNAspa, T.K. UMeeTcs 2 aflbTEPHATUBHBIX NYTW A0 Kaxkaoro apyroro Leaf

yepes ABa Spine.

Kpome Toro, uHdpopmaLmio 0 TyHHeNAxX, npegHasHavyeHHbIX Ana pacnpoctpaHeHus BUM-Tpadmka, MOXHO
yBuAeTb B BbiBoge koMmaHAbl show evpn inclusive-multicast. Mpumep BbiBOAA:

Leaf_1l#show evpn inclusive-multicast

VXLAN test_vxlan

IP Address VNI

10.0.0.1 101000
10.0.0.2 101000
10.0.0.3 101000

Source Tunnel Address

Local 10.0.0.1
Remote 10.0.0.2
Remote 10.0.0.3

Remote Route
Destinguisher

10.0.0.1:1000
10.0.0.2:1000
10.0.0.3:1000

Tunnel Type

Ingress Repl.
Ingress Repl.
Ingress Repl.
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9.2.3 Mposepka pa6oTtocnoco6HocTn VXLAN

B kauecTBe npoBepky paboTocnocobHocTH co3gaHHoi VXLAN MOXHO nCnonb30BaTh NpoBepky IP-cBA3HOCTU
mexay Host1 n Host2. ins atoro ux IP-nHTepdelicb! 4omMKHbI ObITb B O4HON NOACETW.

Mocne ycnewHoro BbINO/IHEHUSA KOMaHAb! ping NPOKOHTPONNPYTE Hasmumne n3yyveHHbix MAC-agpecos B
Tabnuuax Leaf_1 n Leaf_3. Mpumep:

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 gonxeH 6biTb B Tabnuue Leaf_3, Tun evpn-vxlan. AHanornuHo MAC-agpec Host2 nomkeH
6bITb B Tabmue Leaf_1, Tun evpn-vxlan.

B BbIBOAE MHGOPMaLMK NpoTokona BGP MoxHO Ha6ntoaate MapLupyT Tuna 2 ¢ ykaszaHuem usyueHHoro MAC-
afipeca yaasieHHOro XocTa B KauecTBe afpeca HasHaueHus 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

Route distinguisher: 10.0.0.1:1000

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

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

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

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

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

Mpumep 3anucu:

Network

171/88
0.0.0.0

10.0.0.2:1000
2]7/88
10.0.0.2

10.0.0.2:1000
2]/88
10.0.0.2

10.0.0.3:1000
3]/88
10.0.0.3

10.0.0.3:1000

3]/88
10.0.0.3

Nexthop

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

lpe:

3Ta 3an1cb roBOpuT 0 HaMUMM MapLupyTa Tmna 2. Ha yganeHHom VTEP nayyeH MAC-agpec

10.0.0.3

[2] — Tun mapuwpyTa;
[0] — ESI (Ethernet segment identifier);
[0] — EthTag. B Tekywiei Bepcum MO He ncnonb3yeTcs;
[48] — pnnHa MAC-agpeca;

[e0:d9:e3:a8:45:40] — MAC-agpec, usyyeHHolii Ha yaaneHHom VTEP;

[0] — pnuHa IP-agpeca;
[0.0.0.0] — IP-agpec;

216 — nonHasa AMHa MapuipyTa.

0

0

Metric

100

100

100

100

100

100

LocPrf

100

Weight

Path

€0:d9:e3:a8:45:40. ina oTnpaBKX NAaKeTOB N0 3TOMY MapLUPYTy HE06XxoaAMMOo ucnosib3oBaTk nexthop 10.0.0.3.
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Takke 0CHOBHY nHdopmauuio 06 nsyveHHbix B VXLAN MAC-agpecax MOXHO NoAy4nTb B BbiBoge show-
komaHabl 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

3epkanupoBaHue Tpacuka

3epkannpoBaHune Tpadnka MOXHO UCNONb30BaTh Kak UHCTPYMEHT KOHTPOA Ha /1l060M yCTpoicTBe
CXeMbl 1 Ha fitobom atane. Ho B cnyyae ¢ nHkancynunposaHHbiM B VXLAN Tpadmkom Heob6xoammo
PYKOBOACTBOBATbLCA Criefytowen nHhopmMamen: NCXoasaLnin Tpadouk nepexsartbiBaeTcs 3epkasioMm 40
WHKancynsumm, nosTomy Tpadmk, ynakoBaHHbIin B VXLAN, HE06X0AMMO 3epKasiMpoBaThb TOJIbKO Ha
YCTPOWCTBE, AJ/151 KOTOPOro OH AB/SIETCA BXOLALLMM.

9.3 ARP suppression

®yHKumsa ARP suppression nossonseTt ymeHblwars BUM-Tpaduvk B ceT nyTeM yMeHbLUEHMSA KO/IMYecTBa
nepecbiiaemMbix Yyepes IP-cpabpuky naketos ARP.

Bkniovaetcsa KOMaHAOI\/‘I B KOHTekcTe vxlan:

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

Pa60oTy AaHHOI (oyHKLMM 06ecneunBaeT cneLuanbHblii Kall, B KOTOPOM XpaHaTcs cooTBeTcTBust MAC- u IP-
azipecos. MNpumep BbIBOAA COAEPXMMOI0 AAHHOIO 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

3anucu B K3l A06aBsOTCS:

e Mpu nony4yeHunn ARP request B npussizaHHoit kK VXLAN VLAN (3anucu Tvna local);
e Mpwu nony4yeHnn BGP update ¢ maplipyTtom Tuna 2 MAC-IP (3anucu Tuna remote).

MpuHumMn pa6oTbl: Host1 nocbinaet ARP-3anpoc, uto6bbl y3HaTb MAC-agpec Host2. Ecnu Leaf_1 yxe 3HaeT
cBA3ky MAC-IP Host2 (B kalle ecTb COOTBETCTBYOLIAA 3anuck), To Leaf_1 cam otBeTMT Ha ARP 3anpoc oT
nmeHn Host2, He nepeckinas ero yepes IP-chabpuky.



3anucn yoanarTca U3 Kalwa:

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

e B MmomeHT yaaneHns MAC-agpeca ¢ ycTpoicTBa COOTBETCTBYOLLAA 3anuck Tuna local nepexogut B Tmn
local, inactive. B aToT MoMeHT oTnpaBnsieTcsa BGP update ¢ withdraw cooTtBeTcTBytoweli cBaskm MAC-IP.
3anncb CHoBa MOXET CTaTb akTUBHOW Npu NOBTOPHOM n3yveHnn MAC-agpeca. Ecnin aToro He
Npou3oLwo, 3an1ucb ByaeT yaasieHa no nctevyeHny NonoBuHbI suppression-cache timeout;

e [lo ncteueHun suppression-cache timeout.

Tanmep suppression-cache timeout yctaHaBMBaeT MakCcMMasibHOE BPEMS XMN3HM 3anuceit Tuna local B
Tabnumue arp suppression-cache:

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

3HaueHye No yMOMUYaHNI0 5 MUHYT.

9.4 Oxwupgaemblii pesynbrar

e VXLAN ycrnewHo co3gaercs;

e Heo6xognmyto nHgpopmaumio o VXLAN 1 06 nsydeHHbix MAC-agpecax MOXHO MOCMOTPETL B BbIBOAE
COOTBETCTBYHOLLMX Show-KOMaHS,;

e ECTb BO3MOXHOCTb Nepefayv nosib3oBaTesibCkoro Tpaduka Mexay noptamu pasHbix Leaf uepes
VXLAN-TYHHeN®;

e PyHKUMA ARP suppression No3BO/ISET YMEHbLUNTL KOJIMYECTBO NepPechli/laeMbIX NakeToB MPoToKo1a
ARP.
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10 Pa6ota EVPN/VXLAN nosepx eBGP

Mpu ncnonb3oBaHu eBGP ecTb HE06X0AMMOCTb B AOMOMHUTE/LHLIX HACTPOIiKax. PaccMoTprM B KauecTee
npuMepa ynpoLLEHHYO CXeMy, NOAPa3yMEBAIOLLYI0 NMPSIMOe coeayHeHne aAByx POD mexay co6oii.

AS 65535 AS 65550

_ T

(/ RO Al lo1: 11.0.1.1 lo1:11.0.0.1
7 7 7 7
N 1 1 1 1
N ™ N "
Al Al el
//‘ ‘e ‘e \\ LY -
(
\\\\ Leaf 11 Spine_11 Spine_21 Leaf 21

L o

B cnyuyae nepegaun mappyta eBGP-coceny nepegatomnii MapLupyTm3aTtop A0/DKEH yka3aTb B nosne Next hop
B BGP-update cBoli agpec. 310 genaeT HEBO3MOXHbIM ycTaHoBeHne VXLAN-TyHHeNnewn, kKoTopble CTPOSATCS
mexay loopback nHrepdgeicamm Leaf.

YTo6bl HE MeHATL 3HadyeHne nons Next hop B 3Tom cnyyae Heo6xo4MMO MCNONb30BaTh HACTPOIKY next-hop-
unchanged.

Mpumep HacTpoiikn Spine_11 B yactn BGP:

router bgp 65535

neighbor 11.0.1.1
remote-as 65550
update-source loopback 1
address-family ipv4 unicast
exit
!
address-family 12vpn evpn
next-hop-unchanged
exit
exit

[laHHasi HacTpoiiKa NCNob3yeTcsi B HACTPOIiKax KOHKPETHOro cocefa B kKoHTekcTe AF [2vpn evpn. Bo Bcex
MapLLpyTax, nepeaaBaeMbix JaHHOMY cocenly B pamkax AF 12vpn evpn, none Next hop B BGP-update
3aMeHsITbCA He GyaeT.

3710 no3BonnT aoctaBnTb BGP-update ao Bcex Leaf apyroit AS B HenameHHOM BUae.

Mockonbky Tenepb VTEP HaxogaTcs B pasHbIX AS, aBTomaTnyeckas reHepauma RT, onvpatowasica Ha HoMep
AS, gacT pasHble 3Ha4YeHus Ha pa3Hbix VTEP. YTo6bl 3TO yCTpaHUTb, HEOOX0ANMO py4HOe HasHayeHue RT B
VXLAN. Mpumep HacTpoiikn VXLAN ans atoro cnydyas Ha o6oumx Leaf:

vxlan test_vxlan

vni 101000

vlan 1000

route-target both 1:1000
exit

|

B komniekce aTn 2 HAaCTPOKM NO3BO/IAT KOPPEKTHO pacnpocTpaHaTbes EVPN mapwipytam mexay AS un
yctaHasnmeaTb VXLAN-TyHHeNN.
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11 Hacrtpoiika overlay. Multicast VXLAN

Vicnonb3yemasn cxema aHanornyHa pasgeny Hactporika 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 / /
Yy Z / -
HOSTS EEI EEI
= Host2
Host1

B kauecTBe oTnpaBHbIX KOHUIypaLuin yCTponCcTe B AaHHOM pa3aesie UCNoMb3yrTcs KoHUrypaumm ns
NPUNOXeHNsa KoHdurypauum ¢ ncnosibzoBaHnem npotokosa OSPF.

[lononHMTeNbHbIe HACTPOIiKK, HeobxoaMMble ANna paboTel multicast vxlan, onucaHbl ganee B gaHHOM pasgaene.

B npunoxenun 1 €CTb NOJHbIE KOHPUIYpaLWmn YCTPOIACTB, NO/lyYaeMble MO OKOHYaHWM JaHHOTo pasdena.

11.1 Hacrtpoiika 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 ofyHaKoBbliA.
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HacTpoiika npoTtokona 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

lpe:

e connect-source — ucxoaawuii agpec Ansi yctaHoBneHus coegmHennst ¢ MSDP-nupamu (agpec loopback
1 Ha Spine);

* originator-ip — IP-agipec, ncnonb3yemblii B kauectse agpeca RP B source-active coo6LieHunsx (agpec
loopback 2 Ha Spine);

e mesh-group — 1Msi NOIHOCBA3HOW rPyNMbl. [JO/HKHO 6bITb OAMHAKOBbLIM A1 BCceX Spine habpuku.

HacTpoiika ocTaslbHbIX YCTPOICTB Spine B CXeMe BbIMNOJIHAETCS aHa/I0MMUHO, C BHECEHMEM HEOOXOANMbIX
M3MEHEeHWIA cornacHo cxemsbl 1 nnaxy IP-agpecaumu.

I3MEHEHWI0 OT YCTPOICTBA K YCTPOIACTBY NoanexarT creayoLime napameTpbi:

e connect-source npotokona MSDP;
¢ |IP-agpec peer-npotokona MSDP.

11.2 Hacrtpoiika 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

HacTpoliika ocTasibHbIX ycTpoiicTB Leaf B cxeMe BbINo/HAETCS aHanornyHo. OT/inumii B 6/10Kke KoMaHg,
npviBei€HHOM BbiLLIE, OT YCTPOICTBA K YCTPOICTBY HET.

CTouT OTMETUTb Ha3HayeHne komaHabl ip multicast multipath group-paths-num. 3ta komaHga BkntovaeT
6anaHcnpoBky naketos PIM Join B CTOPOHY AOCTYNHbIX RP. KpoMe TOro oHa 3afeiicTByeT MeTo
6anaHCUPOBKK, MPU KOTOPOM XeL-(PyHKLMSA, MOACHMTaHHAA Ha OCHOBe agpeca rpynnbl, 4eIMTCA N0 MOAY/H0 Ha
N, rae N — Kofin4ecTBO AOCTYMHbIX RP.

Bbilweyka3aHHbIi MeTOZ, He0O6X0A4MM /151 KOPPEKTHOW paboTbl 6aaHCUPOBKM NPU NCNOIb30BaHWM
EVPN/VXLAN. Ha npaktuke OH NpMBOAMUT K «CUHXPOHU3auun» VTEP 1 Bbi6opy ogHOro n toro xe RP
ONS OTNpaBKN TpagrKa KOHKPETHOW rpynmbl.

Bonee nogpo6HO paccMOTpUM pesynbTaT paboTbl 6aslaHCUPOBKU B CrIeAyHOLLEM pas3aene.
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11.3 Hacrtpoiika multicast vxlan

Pexunm paboTtbl VXLAN multicast npegoctasnisieT BO3MOXHOCTb aBTOMaTUYECKOro noucka yganeHHbsix VTEP.
Pennvkauusa BUM-Tpaduka ocyulectsnsieTcs He Ha ucxogsuwem VTEP, kak npu gechontHom pexume padoThbl
VXLAN ingress replication, a nocpegctsom PIM multicast, 6avke Kk Touke HazHavyeHus. MNpUMeHNMO K
06CyXXgaemoli ToNosIorMK 3TO 03HaAYaeT penankaumio He Ha ucxogsawmx Leaf, a Ha Spine-kommyTaTopax.

Cospgagum Ha yctpoiictee Leaf_1 4 pasHbix VXLAN-UHCTaHca.
Mpumep HaCTPOWKMU:

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 pennvkaumio BUM-Tpadmka B gaHHoin VXLAN
nocpeactsom PIM multicast.

BUM-Tpadmk, npuweawmnin Ha VLAN VXLAN nHcTaHca, nepexsatbiBaeTcs Ha CPU 1 nHkancynmpyeTcs B
coobuieHne PIM Register ana pernctpauyumn Ha RP.

Mocne peructpaunn cos3gaétcsa VXLAN-TyHHe b B cTtopoHy RP 1 BUM-Tpadmk oTnpasnserca
nHkancynuposaHHbiM B VXLAN-3aronoBok ¢ multicast destination ip 8 UDP-3aronoske.

Bce Leaf B npegenax ogHoit 1 Toii xxe VXLAN A0/MKHbI MCMO/Ib30BaTb OAMH U TOT XXe MEeTOoZ,
pennukaummn (M oguH 1 TOT Xe afpec rpynnbl B criyyae multicast-pennumkaumm).

OpHa mcast-group MOXeT 6bITb HazHadeHa Ha Heckonbko VXLAN instance. Ha gaHHbIi MOMEHT
[OCTYNHO 256 yHMKasibHbIX multicast-rpynn.

KomaHga mcast-group <IP> oTkntovaet otnpasky EVPN mapupyTtos Trna 3 B npegenax
cooTBeTcTBYytoLWEen VXLAN.

HacTpoiika nitepdpeliica 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 no3sonsiet Leaf nognucartbcsi Ha ykasaHHyto rpynny u HayaTb eé cnylwatb. B
3TOT MOMEHT B CTOPOHY RP oTnpaBnsieTcsl CO06LLEHUNE join Ha 3Ty FPynny C yY4eTOM MexaHu3ma
6anaHCMpoBKK, BKNOYaeMoro komaHaon ip multicast multipath group-paths-num. Coo6uieHus join
pacnpegensitotca mexay RP. Ha kaxgom Spine (RP) cosgatotcs 3anucu (*, G) ansi COOTBETCTBYHOLLMX TPyN.
Ha npakTuke B NCNOMb3yeMOi cxeme 3T0 ByAeT BbIrNSAETb 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

YctpoiictBo Leaf_1 otnpasunno B ctopoHy Spine_1 PIM join coo6uieHuns Ha rpynnbl 233.0.0.3 1 233.0.0.5.

CoobueHus Ha rpynnbl 233.0.0.2 n 233.0.0.4 66111 oTNpaBieHbl 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

Takum obpa3om Tpadmk pa3nuyHblx rpynn 6yaeT noctynatb Ha Leaf uepes pasHble Spine, Tem cambiM
obecneyrBas pacnpegeneHve Harpysku.

HacTpoum apyrve Leaf TouHo Takmm e o6pasom.

MposBepuM Tenepb Tabmuybl multicast-mapLpyToB Ha 060ux 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 apyrux Leaf aHanornyHbiM 06pa3om, OHM Takke oTnpaBunan coobleHuns PIM join,
pacnpeaenue nx mexay Spine (mexay RP). Takum o6pasom nHtepdpeiicsl hu1/0/2 n hu1/0/3 Ha o6oux Spine
66111 fo6asneHbl B Outgoing interface list o6enx rpynn.

OcTanocb HacTpouTb NOPTbl Ha KOMMyTaTopax Leaf ans noakntoueHUst KNMEHTCKMX YCTPOICTB:

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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11.4 MpoBepka HacTpoliku multicast vxlan

[na co3pganna multicast vxlan TyHHenen Heobxoaumo otnpasute BUM-Tpaduk B kimeHTckne VLAN.
OTtnpasum broadcast Bo VLAN 2-5 B knneHTckuiA nopT Ha Leaf_1.

Pe3ynbTaT co3aaHusl aTux TyHHeneli B show-komaHae show vxlan tunnels moxHo 6yaet Buaetb Ha Leaf_2 n
Leaf_3, T.k. B gaHHOM onbiTe broadcast ogHoHanpaBieHHbI 1 Tonbko Leaf_2 n Leaf_3 6yayT 3HaTh O

cyulectBoBaHum apyroro VTEP B cetn (Leaf_1).

B BbIBOAE COOTBETCTBYIOLLMX ShOW-KOMaH, MOXHO 6yaeT yBuAeTb He TO/IbKO pesynbTat co3ganmsa VXLAN

nokasibHO Ha VTEP, HO 1 pe3ynbTaT co3gaHns TyHHeNe.

KOMaHAbICHpMMepaMMIM(BHBOAOBHDMBeAeHbIHMXG.

VXLAN.

Mpumepbl BbiBOAA:

Leaf_3#show vxlan

BUM Forwarding

show vxlan — oTo6paxaeT nHhopmaumo 060 Bcex co3gaHHbix ak3emnaspax VXLAN B Ta6/iMyHOM BUAE;
show vxlan WORD<1-64> — oTo6paxaeT AeTasibHyt0 nHgopmauuio 06 onpegeneHHon VXLAN,;

show vxlan tunnels — oTo6paxaeT Bce yctaHoBneHHble VXLAN-TyHHeNw;

show vxlan tunnels WORD<1-64> — oTo6paxaeT ycTaHoB/ieHHble VXLAN-TYHHeNn s onpesenieHHon

Route Distinguisher

Status
Name VNI VLAN ID admin/oper
test_vxlan 101000 1000 UP/UP
mcast2 102 2 UP/UP
mcast3 103 3 UP/UP
mcast4 104 4 UP/UP
mcast5 105 5 UP/UP

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 St
l01000:10.0.0.1 101000:10.0.0.3 Up
101000:10.0.0.2 101000:10.0.0.3 Up
mcast2

Destination Source St

Ingress Repl.

Multicast VxLAN
Multicast VxLAN
Multicast VxLAN
Multicast VxLAN

atus

atus

10.0.0.3:1000
10.0.0.3:2
10.0.0.3:3
10.0.0.3:4
10.0.0.3:5
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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

OTnpaBnsiemMblii Ha Bxog, Leaf_1 broadcast-Tpacmk moxHo Habnogatb Ha Bbixoae Leaf_3 B HEM3MEHHOM
BUAe.

[NnA noBbIWeHNs HarNAAHOCTY ONbITa, 4EMOHCTPUPYHoLLEro cnocob pennukaumm BUM-Tpadka,
pekoMeHayeTcs octaBuTb BewaHne ogHori VXLAN multicast-rpynnel, T.e. oTnpasnaThb KNMeHTckuii broadcast B
oaHoli VLAN.

MocMoTpMM yTUAn3aumio 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'IpaBI'IFIeMbII\/'I Tpacble 60nblLE, YEM BXO,EI,FILLIII/II\/'I, no npunynHe .£l|06aB]'IeHI/IFI AO0MNOJ/IHUTENNbHOIO 3arosioBka npu
MHKancyndaunm nakeTos.

[Janee BMAHO, 4TO TPadMK 3TON rPyNMbl CneayeT B CTOPOHY Spine_2. MOCMOTPUM yTUN3aUMio ero
NHTepencos:

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 Apyrux Leaf nponcxoanT Ha Spine_2.
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11.5

3epkanupoBaHue Tpacuka

3epkanimpoBaHve Tpadinka MOXHO UCMO/b30BaTb Kak MHCTPYMEHT KOHTPO/S Ha /Il060M yCTPOICTBE
CcXeMbl U Ha fitobom atane. Ho B cnyyae ¢ nHkancynuposaHHbIM B VXLAN Tpadmkom Heob6xoamMmo
PYKOBOACTBOBATLCA CreaytoLLein nHpopmMaLmeil: nexoasaimii Tpaduk nepexesarbiBaeTCcs 3epkasiom 40
NHKancynsaummn, noaTomy Tpaduk, ynakoaHHbii B VXLAN, HE06X04UMO 3epKasimpoBaTth TO/IbKO Ha
YCTPOICTBE, /19 KOTOPOrO OH SIBNSAETCA BXOAALLMM.

Oxugaemblii pesynbTar

Pexum pabotbl PIM multicast ycnewHo 3agelictsyeTcs;

NHhopmauumio o pexumMe paboTbl 1 06 YCTaHOBEHHbIX TakuM 06Pa3oM TYHHENSIX MOXHO NOCMOTPETL B
BbIBOAE COOTBETCTBYHOLLUX Show-KOMaHz,;

Pennvkaunsa BUM-Tpaduka nocpegctsom PIM multicast ocywectensieTca Ha Spine-kommyTatopax.
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12 Hacrtpoiika overlay. Symmetric IRB

Vicnosibdyemas cxema npeacras/ieHa 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

LEAF

Host1l Host2 Host3

B kauecTBe oTnpaBHbIX KOHMIypaLuin yCTPONCTB B AaHHOM pa3aesie NCNOoMb3yHTCs KOHUrypaumm ns
NPUNOXeHNA KoHdomrypalym ¢ ucnosb3oBaHnem npotokosia OSPF 6e3 co3aaHHbix VXLAN.

JononHuTenbHble HACTPOIKN, HeobxoamMble ansa paboTel L3VNI, onnucaHbl ganee B JaHHOM pa3gerne.

B npunoxerun 1 €CTb NOJIHbIE KOH(IUIYpaLMK YCTPOICTB, NoJslyYaeMble N0 OKOHYaHUM AaHHOro pasaerna.

12.1 Hacrtpoiika symmetric IRB

Ona EVPN/VXLAN nogaepxaH cnocob opranmsauun L3VPN ¢ ncnonssosaHvem Symmetric IRB, B yacTHocTH
MapLpyTtmsaums yepes L3VNI.

Cos3paanm Ha Bcex Leaf cxembl L3VNI 1 nogrotoBmm ero kK pabote.

Mpumep BbiNONHEHUS KOMaHA Ha Leaf_1 ana co3gaHns n nogrotoBku 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
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Leaf_1(config)#interface vlan 100
Leaf_1(config-if)#ip vrf VRF1
Leaf_1(config-if)#exit

lpe:

e vni 100100 — L3VNI. OomkeH 6bITb co3aaH Ha Bcex VTEP, Ha koTopbIx Heobxoanma mapLupyTtusaums. K
ofHoi VRF MmoxeT 6bITb NpuBsA3aH Tonbko oguH L3VNI. 3HaveHns L3VNI He fo/kHbI NOBTOPATLCA B
pa3nunuHbix VRF;

e route-target both 65500:100100 — 3agaeT 3Ha4yeHre RT community. 3To paclumpeHHoe community
fl06aBnsieTcs K oTNpaBnsieMbiM cooblieHusim update ¢ mapipytamu Tuna 2 (ip-mac) u 5. B cBoto
oyepenb Npy NpMeme TakMx MapLUPYTOB MO ero 3Ha4YeHuo onpeaensercs, B Kakyto VRF
yCTaHaB/IMBAKOTCA NPUHATbLIE MapLIPYTbl. 3Ha4YeHna RT He AOo/MKHBbI NOBTOPATLCA B pa3nnyHbix VRF,;

e vxlan L3_vxlan — VXLAN, Heob6xogumas ansa aktmsaumm mapwpyTtnsaumm B L3VNI;

e vni 100100 ip-routing — HacTpolika, ykasbiBatowas, 4to vni 100100 6yaeT ncnonb3oBaTbCcsa AN
MapLupyTm3aunu;

e vlan 100 — coBmecTHO ¢ L3VNI Heo6xoammo ncnonb3oaTb VLAN. 31a VLAN He 6yaeT Mcnosib3oBaTbCs
ANA nepefayn kakoro-nnbo Tpadinka, T.e. NPUBA3KaA €€ K KaKoMy-nbo nHTepdelicy He obs3artesibHa.
O6sa3aTenbHON ABsieTcA NpuBsA3ka nHTepgeica gaHHo VLAN k cootBeTcTBytowein 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

[aHHasn HacTpolika 3anycKkaeT nepepacnpegeneHne maplipytos Ao connected-ceteli B co3gaHHbiii L3VPN. B
[laHHOM cflyyae opraHudyembiii B vif VRF1.

Takxe BO3MOXHO nepepacnpeaeneHme mapLupytos B L3VPN 13 npotokona OSPF n ot eBGP-cocepeli.
[ns aToro Heo6xoAMMO co34aTthb ¥ 3anyCTUTb OTAENbHbIV 3k3eMnap npotokona OSPF B
cooTBeTcTBYyloWel VRF, KOTopblin 6yaeT paboTaTb Ha CTbike IP-habpukn 1 nogxkIoyaeMoin K Hell ceTu.
B cnyuae c eBGP goctatouHo yctaHoBUTL ceccuto ¢ BGP-cocegom B cooTBeTcTByHOLEN VRF.
Mpumepbl koHUrypaummn Leaf ans cnyyaes OSPF n eBGP npuBeaeHb! B npunoxennn 1, B pasaene
symmetric IRB.

HacTpoeHHoe nepepacnpegesieHme HeobxogMMo AN OTNpaBky MapLUpPyTOB TMNa 5, 06 bABMAIOLLMNX
AOCTYMNHOCTb K/IMEHTCKUX ceTe B AaHHoi VRF.

OcTasibHble Leaf B cxeme HacTpanBarTCA aHaJ/IOTNYHO.
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HacTpanBaemasi cxemMa MapLipyTusauum npeacTaBieHa HXE.

Spines

L3VNI 100100

Leaf 1 <ij
lo1: 10.0.0.1
Source VNI
I“IZZXI? 101000
Tel/0/11 1
VLAN 1000

v /7 /
HOSTS EEI

Host1

Ha ycTtpolictee Leaf_1 cospaanm VXLAN ¢ VNI 101000 n VLAN 1000. Heo6xoammo ao6asuth IP-nHTepdeiic

Net 192.168.1.0/24

E:> Leaf 2
lo1:10.0.0.2

A
Destination VNI
102000
.
1t Te1/0/11
VLAN 2000

Net 192.168.2.0/24

Host2

VLAN 1000 B VRF1, uTobbl AN MapLipyTM3almm nakeToB KAneHTa ncnonb3oBanack L3VNI. 3atem Ha3HaunTb

Ha aToT IP-nHTepdelic 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

Cospgaaum Ha yctpoiictee Leaf_2 HoByto VXLAN ¢ VNI 102000 1 VLAN 2000. AHan0ormyHo Heo6xoanmo

pasmectutb IP-nHTepdpeic 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

12.2 lMpoBepKa HaCTPOWKU

[nsi npoBepky paboToCNOCO6HOCTY CXEMbI JOCTATOYHO NPOBEPUTL L3-CBA3HOCTL MeXay XocTaMu. Hanpumep,
[0CTATOYHO BbINOMHUTL KOMaHAy ping ¢ Host1 go Host2, npu ycnoBuu, YTo Ha XoCTax eCcTb MapLUpyThbl 10

ceTeil Apyr gpyra.

Tpacdumk, oTnpasAseMblil MeXAY KITMEHTCKAMN CETAMU, MOXXHO Habo4aTh NPy MOMOLLY 3epKasIMpoBaHnA Ha
Spine_1 (Ha o6oux Spine B cnyyae 6a1aHCUPOBKM HEOHOPOAHOIO Tpadomka) MHkancyimpoBaHHbIM B VXLAN,
NCnonb3yLlyto HacTpoeHHbIn L3VNI 100100.

3epkanupoBaHue Tpaduka

3epkasimpoBaHve Tpadnka MOXHO UCMO/b30BaTb Kak MHCTPYMEHT KOHTPO/IS Ha /Il060M yCTPOICTBE
CXeMbl 1 Ha Nntobom atane. Ho B cnyyae ¢ vHkancynmposaHHbiM B VXLAN Tpadvkom Heobxoaumo
PYKOBO/ACTBOBATLCA CreaytoLLein nHpopmMaLmeil: nexoasawmii Tpadouk nepexesarbiBaeTcs 3epkasiom 40
NHKancynaummn, noaTomy Tpaduk, ynakosaHHbii B VXLAN, HE06X04UMO 3epKasimpoBaTth TO/IbKO Ha
YCTPOICTBE, /19 KOTOPOrO OH SABNSAETCA BXOAALLMM.

MocMOTpeTb MapLUPYTHYI0 MHAopMaLuuio B nHTepecytowen VRF MoxHO cnegytollein komaHaol: show ip route
vrf WORD<1-32>.

MpuMep BbINO/THEHNSA KOMaH/bI:

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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MapLpyT o cetn 192.168.2.2/32, 1.e. fo Host2 6611 nonyyeH nocpeactsoM aHoHca Tuna 2 IP-MAC.
3TOT aHOHC 6bin oTnpassieH ¢ Leaf_2 B MoMeHT n3yueHnst ARP o Host2. [laHHbIli MmapLupyT Heo6xoamnm
ANa MapLipyTu3aummn Tpaduka 40 KOHKPETHOro XocTa B TOM C/lydae, eC/n KNMEeHTCKas ceTb

pacnonaraeTca 3a Heckosbkumu Leaf.

B mapuwpyte go cetn 192.168.2.0/24 yka3aH router-mac. 31o MAC-agpec poyTepa Ha3HavyeHus. B Hawem

cnyyae 3to Leaf_2.

[aHHbI/i MapLIpyT Nosly4yeH nocpeAcTBOM aHoHca Tuna 5.

MapLupyTbl TMNa 5 moxem BUAETb B BbIBOAE MapLLPYTHOW MHopmauumn npoTokona BGP. B npumepe Huxe
YKOPOYEHHbIV BapnaHT BbIBOAA, COAepXaLlmii TONIbKO MapLUpyThbl 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]

lne:

e [5] — Tnn MapLwipyTa;
[0] — ESI (Ethernet segment identifier);

[24] — pnvHa npedinkca;
[192.168.2.0] — IP-agpec ceTn Ha3Ha4YeHus,;
e 224 —rofiHas ANIMHA MapLipyTa.

LocPrf Weight
100 0]
100 0]
100 0]

[0] — EthTag. B Tekywiei Bepcum MO He ncnonb3yeTcs;

Path

49



12.3 Anycast gateway

JonosiHnm NOrnM4YecKyro CXxemMmy CTeHaa, Kak nokasaHo HMXe.

Spines

L3VNI 100100 I\
< Teaf 2 > Leaf 3
V lo1: 10.0.0.2 lo1: 10.0.0.3

A A A
1 - 1 - 1
N Source VNI Destination VNI N Destination VNI N ™
LEAF @ 101000 102000 @ 102000 @

Leaf 1
lo1: 10.0.0.1

Te1/0/11 1 1 Te1/0/11 a1t Te1/0/11
VLAN 1000 VLAN 2000 VLAN 2000
Net 192.168.1.0/24 Net 192.168.2.0/24 Net 192.168.2.0/24
Y/ / Yy /Z/
y 7/ / - -
-
HOSTS 2 2 = I 20 = I
- - -
-
Host2 Host3

Host1

Anycast-gateway AONONHSAET BO3MOXHOCTb pa3ninyHbiM Leaf BbiICTynaTb B ponu wi3a 4as 04HON 1 TOR xe
ceTun. XocTaMm npu nepekoueHnn ¢ ogHoro Leaf Ha gpyroii (Hanpumep npy MUrpaLyn BUPTYyasibHbIX MaLlvH)
npwv UCnosib3oBaHUN anycast-gateway HeT Heob6xoamMmocT o6HoBNeHnss ARP-3anuvcy, T.k. MAC-agpec wro3a
6narofapsi HacTpoiike He meHsieTcs oT Leaf k Leaf. MoaxoauT kak ans cxem ¢ multihomed-noakntoueHvem, Tak
N ANs CNyYaes, KOrAa OfHa 1 Ta e CeTb pa3buTa Ha HECKOIbKO (PU3NYECKMX CETMEHTOB, NOAK/THYEHHbIX K
pasHbiM Leaf.

HoHactpoum Leaf_3. VXLAN Ha Leaf_3, nonHocTbto aHanornyHa Leaf_2, noatomy ncnonb3yem ToT e 610K
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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HacTpoiika anycast-gateway COCTOMT U3 ABYX YacTei.

1. 3agatb BUpTYyanbHbIi MAC-agpec, KoTopbli 3ameHnT 6a308Bbiit MAC-agpec kommyTatopa B ARP-
nakeTtax, ncxogsawmx ¢ UHTeppencoB, Ha KOTOPbIX 3a4eicTBOBaHa AaHHas yHKums. MNprumep gns
Leaf_2 n VLAN 2000:

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

2. Bknwountb anycast gateway Ha VLAN-uHtepdelice:

Leaf_2(config)#interface vlan 2000
Leaf_2(config-if)#anycast-gateway

3. AHaslormyHbIM 06pa3om HacTpouTb Leaf_3, ncnonb3ys ToT e BupTyanbHbii MAC-agpec.

MoCcMOTPETb BbINO/IHEHHbIE 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 HacTpoWkn anycast-gateway

1. BbINOSHUTL ping Mexay BceMu xocTamn. B pesynbrare:
ecTb L3 cBasHOCTL Mexay Host1 n agByms apyrumm xoctamu;
ecTb L2 cBasHocTb Mexay Host2 n Host3;

2. B ARP-Ta6n1ue xocToB 2 1 3 NpUCyTCTBYET COOTBETCTBME HACTPOEHHOIO agpeca Lwi3a u
BupTyauibHOoro MAC-agpeca anycast-gateway. NMpumep npocmoTpa 1abnuubl 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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12.4 Gateway-ip Ana mapwpyToB TMna 5

[aHHasa pyHKLmMA No3BoNSeT ycTaHOBUTL 3HavyeHne nons IPv4 Gateway address B NLRI otnpasnsiembix EVPN-

MapLUpyTOB TUNa S.

YcTaHOBKa NPOMCX0AUT NocpeAcTBOM NPUBSI3KM K cocely route-map ¢ COOTBETCTBYHOLLMM AelicTBMEM set.

Route-map ¢ gaHHoOI HacTpoiiKoli crieayeT ncnonb3oBaTb B kOHTeKCTe address-family [2vpn evpn BGP-

cocefa 1 ToMIbKO B Hanpas/ieHun out.

T.k. B cnyyae IP-chbabpukun coceasimm ans Leaf anaiotcs Spine-kommyTaTopsbl, A1 KOPPEKTHON paboThl
habprkn Heo6X04MMO HacTpamBaTb AaHHYHo route-map B CTOPOHY BCcex 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

PesynbTaT MmoXxem HabnogaTh B nosne IPv4 Gateway address B NLRI oTnpaBnisieMbix MapLupyToB 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

YpnaneHHsle Leaf 6yayT ycTaHaBIMBaTh NOyYEHHbIE MapLLIPYThl B Ta6/IULIbI MAPLUPYTHU3aLMKN C YYETOM
yKaszaHHoro 3HaueHusi IPv4 Gateway address v AOCTYNHOCTU yKa3aHHOTO LU/IO3A.

evpn
out

evpn
out
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12.5 DHCP relay

Vicnonb3yemas cxema npeAcTaB/ieHa Hxe.

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 /Z /
-

HOSTS _ I
[

DHCP server Host2 Host3

B kauecTBe oTnpaBHbIX KOHMrypaLuin yCTpoONCTB B AaHHOM pa3aesie NCNOoMb3yHTCs KOHUrypaumm ns
npuNoXxeHnsa Koxndurypauun oniga Symmetric IRB.

JlononHnTeNbHbIE HACTPOIKK, HeobXxoauMmble ans paboTbl areHTa DHCP relay, onucaHbl ganee B 4aHHOM
pasgene.

HacTtpovika DHCP relay
Ha Leaf_1 co cTtopoHbl cepepa DHCP gononHuMTenbHbIX HACTpoek He TpebyeTcs. PasmecTum cepBep B
cyuwectBytowein VLAN 1000, nHtepdbeiic TenGigabitEthernet1/0/11.

CueHapwii 1. Host2 n Host3 HaxoasaTcst B 0gHOI ceTu, HO Ha pasHbix Leaf. DHCP-cepBep Haxogutcs B
apyroii cetn. CoOTBETCTBEHHO HEO6X0AMMO peLunTb 3a4a4y OTnpaskn oteeTa ot cepepa DHCP Ha
HY>XHbIA Leaf, npy aTom Bblgas IP-agpec XoCTy 13 Hy)KHOro nysa agpecos.

B npumepe Hmxe HacTpoum Leaf_2.

MepBbIM Aenom Heobxoanmo co3gath AononHUTenbHbli loopback nHtepdeiic B VRF "VRF1", koTopblin 6yaeT
SBNATLCA UHTepdencom-uctouHmkom ans DHCP-3anpocoB, nepeagpecyembix Ha DHCP-cepBep. Agpeca 3Tux
loopback Takxe A0/MKHbI ObITh YHMKaNbHbI AN Kaxaoro Leaf. MimeHHo 3To no3BonuT otBeTam oT DHCP-
cepBepa Bo3BpaLaTbCsa Ha HYXHbI 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 HE06X0AVMMO Hanmume MapLipyToB Ao atux loopback-uHtepdeiicos unm Hanuune
mMapLipyTa no ymMon4aHuio 415 BO3MOXHOCTM OTnpaBku oTBeToB Ha DHCP-3anpocsi.

Bkntounm doyHkumo DHCP relay-areHta Ha VLAN, B koTopyto Bk/toueH 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 BbINOIHAM BCE HEOOXOAMMbIE HACTPOIKN B peXmMe r11o6asibHO KOHUrypauuu:

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

e ip dhcp relay address 192.168.11.2 vrf VRF1 — 3apaeT agpec DHCP-cepBepa, kyga 6yayT
nepeHanpaenaTbcss DHCP-3anpockl B npegenax VRF. Mpu nepegaye mexay Leaf, aTn naketbl 6yayTt
nHkancynvposaHbl B VXLAN c ncnonb3osaHnem L3 VNI. B Hawewm cniyvae VNI 100100;

e ip dhcp relay enable — BkntouaeT coyHkumio DHCP relay-areHTa rno6asbHO Ha yCTPOWCTBE;

e ip dhcp relay source-interface loopback 2 vrf VRF1 — 3agaeT nHtepdeiic-nctouHnk anss DHCP-3anpocos,
nepeagpecyembix Ha DHCP-cepgep, B npegenax VRF. Mpu atom B DHCP-naketax B CTOPOHY cepBepa
6yneT 3ameHaTbes src ip 1 giaddr (Relay agent IP address) Ha agpec nHTepdgeiica loopback?2;

e ip dhcp information option — BkntoyaeT gobasneHne onummn 82 8 DHCP-3anpoc;

* ip dhcp information option vpn link-selection — BkntoyaeT gobasnexHve nogonuum 5 B onuyuto 82 DHCP-
3anpoca. lNpun ykazaHun ToNbLKO napameTtpa vpn oyayT gobasneHsl Bce nogonuuu: 5,11 1 151.

Mopgonuua 5

Link Selection. Coaepxut agpec cetu knmeHTa. MNo3sonseT pasaensTs giaddr (Relay agent IP address) u ceTb
KMEeHTa, TeEM caMbiM gaBasi BO3MoxHocTb DHCP-cepBepy BblgaBaTh IP-agpeca Ha 0OCHOBaHUM 3HAYEHUS 3TOW
nogonumu.

Mopgonuusa 11

Server ID Override. CogepxuT IP-agpec nHtepdelica, Ha KOTOPOM BK/IOUEH relay-areHT. Mpu BKIOYEHWN 3TOW
nogonumu, yctpoiicTeo nepesanucbiBaeT onuuto 54 (DHCP Server Identifier) B otBeTax oT DHCP-cepBepa,
noacTasnaa TyAa 3HavyeHve u3 nogonumm 11.

Mopgonuusa 151

Virtual Subnet Selection. CogepxunT numsa VRF Ha knneHTCKoM nHTepdoeice. Takke MOXET MCNoNb30BaTbCsA A1
Bblgaun agpecos DHCP-cepBepoM 13 onpegeneHHoro nyna.

Leaf_3 HacTpauBaeTcsi aHan0rMyHbIM 06pa3om 3a ncktueHnem IP-agpeca Ha nHtepdpeiice loopback?2.

Mpumep HacTpoiiku isc-dhcp-server ans 06paboTkU NoAoNLUM 5 B KOHLE A@HHOTO pasdena.
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Oxupaemoe nosegeHuve

e DHCP 3anpocbl oT Host2 n 3 6yayT nepexaTbiBatbcs Ha Leaf DHCP Relay-areHTowm;
e [pn otnpaske B ctopoHy DHCP-cepBepa B nakeTbl 6yaeT gob6asneHa onuymsa 82 ¢ nogonumeii 5 ¢
COOTBETCTBYIOLLMM COAepPXKaHNEM;

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

e B none Relay agent IP address 6yaet BctaBneH IP-aapec nHtepdeiica loopback?2;

e DHCP-cepBep MoxeT BblgaBaTh IP-agpeca n3 pasnunyHbIxX nynos, UCNoNb3ys nogonuuto S onuymn 82;

e OtBeTbl 0T DHCP-cepBepa HanpasnsoTcs Ha Leaf, c Relay-areHTa koToporo noctynun 3anpoc,
6narogaps yHuKasibHbIM agpecamM nHtepdelicos Loopback 2, koTopble ucnonb3ytotcs B kadecTse Relay
agent IP address B DHCP-3anpocax.

CueHapuii 2. Host2 n Host3 HaxogAaTcsa B pasHbix ceTax. Kaxaasi KMeHTckas ceTb uMeeT
NOAKNOYEHME TOMBKO K 0gHOMY KoMMmyTaTtopy Leaf. CooTBeTcTBEHHO IP-agpeca Bcex Relay-areHToB
6yayT YHUKa/IbHbIE.

NHTepdpelicbl B CTOPOHY XOCTOB Ha Leaf Bbirnsgat cnegyrowmm o6pasom:
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. N5 koppekTHoi paboTbl DHCP Relay goctatouHo
creayoLmx HaCTPOEK B pexunme rnobasbHoW KoHurypauuu:

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

Co3spgaHue gononHutenbHbix Loopback-nHtepdeiicos Ha Leaf He TpebyeTcs.

Ha DHCP-cepBepe He06X0AMMO Hasuve MapLLpPYTOB [10 KTMEHTCKMX CETE Un Hanimume MapLipyTa no
YMOJTYaHNIO ANt BO3MOXHOCTM OTnpaBku otBeToB Ha DHCP-3anpoch!.

Mpumep HacTpoiiku isc-dhcp-server ans 06pa6oTkU NoAoNLMUM 5 B KOHLE A@HHOTO pasdena.
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Oxupaemoe nosegeHuve

e DHCP-3anpocbl oT Host2 n 3 6yayT nepexsatbiBaTbes Ha Leaf DHCP Relay areHTowm;

e MNpu aTom B DHCP-naketax B CTOPOHY cepBepa 6yAeT 3amMeHATbes src ip 1 giaddr (Relay agent IP
address) Ha agpec, HaCTPOEHHbIN Ha KIIMEHTCKUX MHTepdeiicax, oTkyaa noctynun DHCP-3anpoc. Ans
Leaf_2 ato agpec 192.168.2.1, ana Leaf_3 310 192.168.3.1;

e DHCP-cepBep MOXeT BblgaBath IP-agpeca 13 passimyHbIX My/s10B COriacHo 3HavyeHuto nons Relay agent
IP address B DHCP-3anpocax.

CueHapwuii 3. Host2 n Host3 HaxoasiTcst B 0AHON ceTu, HO Ha pa3Hbix Leaf. Host4 HaxoauTca B apyroi

ceTn.
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

DHCP server Host2 Host3 Host4

[nsa Host4 cospgaH ceoit VXLAN. NHTepdoeiic ana cetn Host4 Takke gomkeH Haxoantbes 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
|
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PelleHneM AaHHO 3agaun 6yaeT sSiBNATLCA HAcTpolika no cueHapwio 1.

Bnaroaapsi yHuKanbHbIM agpecam uHtepdeiico Loopback 2, otBeTbl o1 DHCP-cepBepa 6yayT HanpasnsTbCs
Ha ToT Leaf, c Relay-areHTa koToporo noctynusn 3anpoc. A 6narogapsi nogonuum 5 onumn 82 6yaet
BO3MOXHOCTb BblgaBaTb afpeca 13 onpeaesieHHOro nysa.

Mpumep HacTpoliiku isc-dhcp-server gna o6pa6éoTku nogonuuun 5
[JaHHbIli npumep npuBeaeH ANsA cryyas, korga sepcus isc-dhcp-server He nogaepxvsaeT
aBTOMaTMyeckoe pacnosHasaHve nogonuum 5 onuum 82. B NpoTMBHOM C/lydae HeT He06X0AMMOCTM 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 No3BONSIOT OCYLLECTB/SATL BbIGOPKY MO 3HAYEHUIO Nogonummn 5 onuun 82.

YCnoBreM Bblgaun agpeca U3 onpeaenieHHoro nyna siBsieTcs NpUHaAIEXHOCTb 3anpoca onpeaesieHHOMY
Knaccy.
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12.6 Oxupaemblii pe3ynbTar

e L3VNI obecneunBaeT CUMMETPUYHYIO MapLLPYTU3aLUI0 MeXay KIMEeHTCKUMN CeTAMU, pasMeLLeHHbIMU
Ha pasHbix Leaf n B pasHbix VXLAN;

e DyHKLMA anycast-gateway no3sosiseT nogmeHsaTb MAC-agpec Wwo3a, co34aBaemMoro Ha ycTponcTeax
Leaf;

e ECTb BO3MOXHOCTb YCTaHOBUTb 3HayeHue nons IP-v4 Gateway address B EVPN mapwpyTtax Tuna 5;

e dyHkumAa DHCP Relay-areHTa nossonsiet nepeHanpasnisTe DHCP-nakeTbl Ha cepBep 1 06paTHoO,
[06aBnAsA K 3anpocy HeobxoAnmble ONuun.
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13 EVPN multihoming

Vicnosibdyemas cxema npeacras/ieHa HUXe.

lo1:10.0.1.1 lo1:10.0.2.2
SPINE
Leaf 1 Leaf 2 Leaf 3
lo1:10.0.0.1 lo1:10.0.0.2 lo1:10.0.0.3
LEAF
Tel/0/12 Tel/0/12 Tel/0/9
Y/ /
-
HOSTS _
-

Host1l Host2

B kauecTBe oTnpaBHbIX KOHMIypaLuin yCTPONCTB B AaHHOM pa3aesie NCNOoMb3yHTCs KOHUrypaumm ns
npuNoXxeHna Koudourypaumm gnia multicast VXLAN.

Pa6oTy EVPN multihoming B gfaHHOM pa3gene paccMmaTtpvBaem Ha npumepe multicast VXLAN,
MOCKOJIbKY Takol BapuaHT siBfsieTcs 6osee EMKUM B NiaHe HacTPOeK.

Takke MOXHO UCnonb3oBaTb U pexnm ingress replication. B TakoM cnyyae HacTpOiK/ B Yactu
multicast He TpebytoTcA.

JononHuTensHble HACTPOIiKK, HeobxoanMble Ans pabotel EVPN multihoming, onncaHbl ganee B gaHHOM
pasgene.

[Nna ymeHbLIeHNs BpeMeHW cxoaumocTu Tonosorun npyu multihomed-nogkntouennn k IP-chabprike
pekoMeHAyeTCs UCMOoJ/Ib30BaTh YMEHbLUEHHbIE MHTEPBa/IbI MeX/y OTnpaBkoi update-coobLieHwni
npoTokona BGP Ha Bcex Leaf-kommyTaTopax.

HacTpanBatloTcsa OHUM B KOHTEKCTe KoHurypaumm BGP-cocepa.
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MpvmMep HacTpoiiku BGP ansa 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 npunoxenun 1 €CTb NOJIHbIE KOHPUIYpaLMKn YCTPOIACTB, NO/lyYaeMble N0 OKOHYaHUM JaHHOTo pasdena.

Pa6oTta EVPN/VXLAN B cBsizke ¢ MLAG (VPC) He nogaepxaHa B Tekyuieii Bepcum IMO.

13.1 Hactpoiika EVPN multihoming

Host1 6yaeT BbicTynaTb B posim multihomed-knueHTta. CoeamHeHmne ¢ napoii Leaf_1-2 ocyuiectensiercs
nocpeacTtsom port-channel ¢ ncnonssosaHmem LACP.

BbinonHum goHacTpoiiky 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)#hold-time up 60
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:

e hold-time up 60 — ycTaHaBnMBaeT 3a4epXKy Aob6aBneHns nopta B port-channel. BenuunHa
3a4epPXKN BblbMpaeTcs ucxoga n3 pasmepos LIOJ 1 BpemeHn cxognmocTy npoTokosia BGP B
KOHKpPETHbIX YC0BUSX. 3HaYeHns BapbupytoTcs B gvana3oHe 0-300 cekyHpg;

e ethernet-segment 1000 — co3gaeT Ethernet-cermeHT ¢ Homepom 1000;

e system-mac 11:22:33:44:55:66 — 3agaet MAC-agpec, ncnosb3yemblil B kauectse System ID npoTokona

LACP.
HacTpoiikn Leaf_2 naeHTu4HsbI.
Cnepytowme yHKUuMM paboTaroT No yMO4YaHUo U He TPeByoT A0NONHUTESbHbIX HACTPOEK:

e dunbTpaums Split horizon BUM-Tpadhnka — nckntoyaeT BO3MOXHOCTb Bo3BpaLleHnss BUM-Tpadovka,
Bblleawero 3 Ethernet-cermeHTa B aTOT Xe cermeHT yepes gpyrve Leaf, umerowme coegmHeHne ¢
3TUM CErmMeHTOM,;

e Designated forwarder — To/nbKO yCTPOCTBO, BbiopaHHOe DF, o6nagaeTt npaBomM oTnpasnsaTe BUM-
Tpaduk B Ethernet-cermeHT;

e Local bias — ecnu Ethernet-cermeHT nctouHnka n Ethernet-cermeHT Ha3HayeHMs UMEOT COeAMHEHME C
04HVM 1 TeMm xe Leaf, To Tpadnk mexay HUMKM He OTNpaBNSeTCs B CTOPOHY Spine;

e Fast convergence —VTEP otnpasnsieT coobueHne BGP withdraw Tnna 1 npu notepe nuHka B Ethernet-
cermeHTe. MexaHu3m fast convergence nossonsieT yganeHHoim VTEP yganute MAC-agpeca, nsy4yeHHble

Ha atom VTEP/ES npu nonyyexnumn BGP withdraw Tvna 1.
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13.2 Core isolation

MpepctaBum cuTyaumio, 4to npy multihomed-nogxntoueHnn k IP-gpabpunke Bo3HMKNA aBapus, Npu KOTOPOA
kommyTaTop Leaf nuwwuncsa scex uplink-coeguHennii go Spine. Multihomed-knneHT npoaomxmT
6anaHcupoBaTb OTNpasseMblil HaBepx Tpaduk Bo Bce NUHkM LAG. CnegoBatesibHO, TOT Tpadiunk, KOTOPbIiA
noiaeT Ha aBapwuiiHblli Leaf, 6yaet notepsiH. YTo6bl 3TOro n3dexarb, pa3paboTaH MexaHn3Mm, MO3BOJISIOLLMIA
kommyTaTopy Leaf, notepsisliemy Bce uplink-coeanHeHuns, OTKNUNTb Ha Bpems aBapum LAG, yyacTByowme B
ES.

BknovaeTcsa AaHHbIn MexaHn3m B KOHTeKcTe BGP-cocefia 1 opueHTMpyeTCcs Ha COCTosiHME coceacTBa.
Mpumep HacTpoiikn gnsa Leaf_1:

Leaf_1(config)#router bgp

Leaf_1(router-bgp)#neighbor 10.0.1.1
Leaf_1l(router-bgp-nbr)#evpn multihoming core-tracking
Leaf_l(router-bgp-nbr)#exit
Leaf_1(router-bgp)#neighbor 10.0.2.2
Leaf_1l(router-bgp-nbr)#evpn multihoming core-tracking

Kak To/bko nocnegHee coceAcTBo, HA KOTOPOM 3agelicTBoBaH multihoming core-tracking, nepeiiget B
cocTosiHne down, yCTPOCTBO OTK/IIOUUT BCE MOPThI, yYacTByloLme BO Beex ethernet-segment.

Mprmep log-coobLueHnii Npu cpabaTtbiBaHWU:
%BGP-I-ADJCHANGE: Neighbor 10.0.2.2 Down
%LINK-W-Down: tel/0/12
%2SWTRUNK-I-TRNKPORTPARAM: auto-negotiation/adv. capabilities of port tel/0/12 differ from auto-

negotiation/adv. capabilities of Pol
%LINK-W-PORT_SUSPENDED: Port Pol suspended by evpn-core-tracking

BoccTaHoBneHne paboThl BbIK/IHUYEHHbIX MOPTOB MPOMCXOAMT NPU YCTAHOB/IEHUM XOTS 6bl O[JHOTO COCEACTBA-
Tpekepa.

ECTb BO3MOXHOCTb 3a4aTb Ta[/’nvlep 015 OT/IOXKEeHHOro BOCCTaHOBJ/1EHUA NMOPTOB-Y4aCTHUKOB ethernet-segment:

Leaf_1(config)#evpn ethernet-segment multihoming core-tracking delay time
<1-300> Delay time in seconds

3HaueHne no ymonyanuio 0, T.e. 3aiepXXKka BOCCTAHOB/IEHNS OTCYTCTBYET.

[na npocmoTpa onepaTuBHOM MHhopMaumm ncnosiblyetca show-komaHga:
Leaf_l#show evpn ethernet-segment multihoming core-tracking
EVPN Core status is CONNECTED
Multihoming ES UP delay timer is disabled

Peer trackings:

BGP neighbor State
10.0.1.1 ESTABLISHED
10.0.2.2 IDLE

Ethernet segments:
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Interface Status Ethernet Segment ID (ESI)
admin/oper

Pol UP/UP 03:11:22:33:44:55:66:00:03:e8

B npumepe BbiBOA OTCYTCTBYET COCEACTBO CO BTOPbIM Spine 1 He 3afaH Talimep
OT/IOKEHHOrO BOCCTAHOB/IEHUS.

13.3 lMpoBepka HaCTPOWKU

MockonbKy nHTepdelicbl Po1 Ha komMmyTaTopax Leaf HacTpoeHbl B pexume trunk, nHtepdencol Host1
n Host2 Takke Ao/MKHbI OblThb HACTPOEHLI B pexunme trunk ¢ ykazaHuem VLAN 2.

Co cTopoHbl Host1 Heo6xoayMo NpoBepuTb, YTO 06a coeanHeHus ¢ Leaf 6b11m fo6aBneHsl B port-channel.

Ha Leaf aHanormuHo MoXHo NpoBepuTb COCTOSIHME HAcTPOeHHoro port-channel:

Leaf_1#show interfaces Port-Channell
Port-Channell s up (connected)
Interface index is 1000
Hardware 1is 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 1input rate is 0 Kbit/s
15 second output rate is 0 Kbit/s
83 packets input, 7936 bytes received
0® broadcasts, 83 multicasts
® 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, @ late collisions
0 pause frames transmitted

MpoBepum Tenepb cocTosiHWe 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 1is 1000
ES system MAC address 1is 11:22:33:44:55:66
Administrative status is up
Operational status 1is up
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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
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 AeTauibHOM MHhOpMaLM MOXHO yBUAETb HacTpoeHHble ES number n ES system MAC address, a
Takke creHepmpoBaHHbIi Ha ux ocHoBe ESI: 03:11:22:33:44:55:66:00:03:e8.

Kpome Toro, MoXHo BMAeTb MHdpopmaunto 060 Bcex ycTpolicTBax-uneHax Ethernet-cermeHta. B gaHHoM
cnyyae o Router ID 10.0.0.1 1 10.0.0.2.

Bbi6op Designated Forwarder moxeT otanyatbes gns pasnnyHbix VXLAN, 4To MOXHO BUAETbL B Tabnuue
Connected VXLANSs. lmeHHO DF oTBeuaeT 3a otnpasky BUM-Tpadinka B KOHKpeTHbIn Ethernet-cermeHT B
npegenax koHkpeTHoi VLAN.

B Ta6nuue MAC-agpecos Leaf_3 gomkeH npucytctBoBatb MAC-aapec Host1 (BbiBoA MHhOPMaLK COKpaLLeH
ANst HArNsSiAHOCTY 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:

e €0:d9:e3:a8:45:40 — MAC-agpec Host1. B none nitepgeiic ykasabl IP-agpeca Leaf_1 n Leaf_2, uto
roBOpUT 0 AocTynHocTy atoro MAC-agpeca yepes aBa TyHHess.

B BbIBOZE MapLipyTHOW nHchopmaumm BGP 6yayT maplupyTbl TMna 2 ¢ ykasaHHbiM ESI (BbiBOA, MHGbOpMaL i
COKpaLleH A5t HarIsgHOCTY NpuMepa):

Leaf_3#show ip bgp 12vpn evpn

BGP routing table information for VRF default

BGP table version 1is 60, local router ID 1is 10.0.0.3
Status codes: * - valid, > - best, i - internal

Origin codes: i - IGP, e - EGP, ? - 1incomplete

Network Nexthop Metric LocPrf Weight Path
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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:

e [2] — TN MapLipyTa;

e [03:11:22:33:44:55:66:00:03:e8] — ESI (Ethernet segment identifier). Co3aaetca Ha ocHoBe
HacTpoeHHbIX HoMepa Ethernet-cermeHTa n system mac;

e [0] — EthTag. B Tekywieii Bepcun MO He ncnonbayeTcs;

e [48] — pnnHa MAC-agpeca;

e [e0:d9:e3:a8:45:40] — MAC-agpec Host1, nsyyeHHsolii Ha yaaneHHom VTEP;

e [0] — pnviHa IP-agpecsa;

e [0.0.0.0] — IP-agpec;

e 216 — nosHaAa 4JsivHa mapLupyTa.

B kauecTBe npoBepkn paboTocnocobHOCTN cxeMbl ¢ multihoming nogxntoyeHnem MOXHO UCNOIb30BaTb
npoBepky IP-cBsizHocTn mexay Host1 n Host2. insa atoro mx IP-nHtepdelicbl B0 VLAN 2 40MXHbI 6bITb B
O/ HOW noaceTw.

MoouepeaHoe OTKoUeHne NMHKOB Mexay Host1 u Leaf-amu He npuBegeT k notepe IP-cBS3HOCTY.

13.4 Oxupaemblii pesynbrtar

e ECTb BO3MOXHOCTb NOAKMHOYEHNSA KTMEHTCKOrO yCTpoicTBa nocpeactsoM LAG K HeckonbkuM Leaf;

e [lepenaya nonb3oBarTesibCKoro Tpaduka mexay multihomed n singlhomed-knneHtamu ycneuwHa;

e bnarogaps pas/iMyHbIM MexaHnamam punbTpaumm BUM-Tpadinka He BO3HUKaAET netesb npy obmeHe
AaHHbIMKU ¢ multihomed-knneHTom.
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14 KomaHAbl A8 npocMoTpa uHdpopmayum

B paHHOM pasgene cobpaHbl show-koMaHAbl, KacaloLmecsi on1cbIBAEMOro B 3TOM pyKOBOACTBE
thyHKUMOHana. MpUCyTCTBYIOT ONMCAHNUA 1 NPUMEPbI BbIBOOB.

e show vxlan [word]

OTob6paxaeT KpaTkyt nHdpopmauuio no scem co3gaHHbiM VXLAN. ECTb BO3MOXHOCTb (hu/ibTpauum BbiBoAa
no nmeHmn KoHkpeTHoli VXLAN c oTobpaxeHnem 6onee getannm3npoBaHHOM MHdhopMaLnn.

Mpumep BbiBOAA:

Leaf_1l#show vxlan

Status
Name VNI VLAN ID admin/oper BUM Forwarding Route Distinguisher
L3_vxlan 100100 100 UP/UP Ingress Repl. 10.0.0.1:100
test_vxlan 101000 1000 UP/UP Ingress Repl. 10.0.0.1:1000
test_vxlanl 101001 1001 UP/UP Ingress Repl. 10.0.0.1:1001
test_vxlan2 101002 1002 UP/UP Ingress Repl. 10.0.0.1:1002

Leaf_1l#show vxlan test_vxlan

test_vxlan
VXLAN Network ID 1is 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

e show vxlan tunnels [word]

OTo6paxaeT nHgpopmaunto 060 Bcex yctaHoB/1eHHbIX VXLAN-TyHHeNnsx. ECTb BO3MOXHOCTb (ounbTpaLmm
BbIBOZA MO MMEHN KOHKpeTHoM VXLAN.

Mpumep BbiBOAA:
Leaf_1#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

test_vxlanl

Destination Source Status
101001:10.0.0.2 101001:10.0.0.1 Up
101001:10.0.0.3 101001:10.0.0.1 Up

test_vxlan2

Destination Source Status



101002:10.0.0.2 101002:10.0.0.1 Up
101002:10.0.0.3 101002:10.0.0.1 Up

Leaf_1#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

 show arp suppression-cache [local | remote | vlan]

OTo6paxaeT coaepXmMmoe Kalla arp suppression. ECTb BO3MOXHOCTb (Ov/IbTpaLymM BbiBOA N0 TMMNaM 3anuceit
n VLAN.

Mpumep BbIBOAA:
Leaf_l#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 e0:d9:e3:26:d6:00 1000 0] remote 00:00:08

« show ip anycast-gateway

BbiBOAMT MHhopMaLumto 06 anycast-gateway. 34ecb MOXHO YBUAETb HACTPOEHHBIN BUPTYanbHblii MAC-aapec
N MHTEpeiiCbl, Ha KOTOPbIX aKTUBMPOBaHA JaHHAA (PYHKLMS.

Mpumep BbiBOAA:

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

e sh mac address-table [count]

[aHHasa komaHaa oTo6paxaeT Tabnuuy n3yveHHbix MAC-agpecoB. MAC-agpeca, u3yyYeHHble nocpeacTBoM
EVPN, nmetot T1n evpn-vxlan.

Mpumep BbiBOAA:

Leaf_1l#show mac address-table
Flags: I - Internal usage VLAN
Aging time 1is 300 sec

Vlan Mac Address Interface Type

1 €0:d9:e3:26:d6:00 0] self
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1000 0c:9d:92:61:9f:c4 tel/0/11 dynamic

1000 e0:d9:e3:a8:45:40 10.0.0.3 evpn-vxlan

1000 e0:d9:e3:a8:55:40 10.0.0.3 evpn-vxlan

1000 e0:d9:e3:a8:65:40 10.0.0.3 evpn-vxlan
hul/0/1(I) cc:9d:a2:53:d6:80 hul/o/1 dynamic
hul/0/1(I) cc:9d:a2:53:d6:81 hul/o/1 dynamic
hul/0/2(I) e0:d9:e3:17:6b:40 hul/o/2 dynamic
hul/0/2(I) e0:d9:e3:17:6b:41 hul/o/2 dynamic

Ecnu K komaHge fo06aBnTb MogMdMKaTOp BbiBOAA count, TO TaM MOXHO YBUAETb cyeTymk Service dynamic:

Leaf_l#show mac address-table count

Capacity ¢ 131072
Free : 131062
Used unicast H

Used multicast : O

Used IPv4 hosts : 2

Used IPv6 hosts : O (each IPv6 host consumes 2 entries in MAC address table)
Secure
Dynamic unicast :
Static unicast
Internal
Service dynamic :

w U e wo

B atom cueTtumke yuntbisatotca MAC-agpeca, n3yyeHHble nocpenctsom EVPN.
e show ip bgp 12vpn evpn
[aHHaa komaHga oTobpaxkaeT MapLpyTHYHO MHopMaumio npotokona BGP. MogudmkaTop BbiBoAa 12vpn
evpn No3Bo/isieT 0TO6pa3nTb TOMbKO coaepxmmoe, oTHocsweecs kK AFI/SAFI 12vpn evpn.
[Janee paccmoTtpum Trnbl Mapipytos EVPN.

MapwpyT Tuna 1 (per ESI):

Route distinguisher: 10.0.0.1:0
*>7[1][03:11:22:33:44:55:66:00:03:e8][-1]/152
10.0.0.1 (0] 100 (0] ?

lpe:

e [1] — Tvn mMapLipyTa,

e [03:11:22:33:44:55:66:00:03:e8] — ESI (Ethernet segment identifier);
e [-1] — EthTag. B Tekyuieii Bepcun MO He ncnosnb3yeTcs,

e 152 — nonHas AvHa MapLupyTa.

MapLupyT AaHHOro Tuna co3aaeTcs oauH anst Bcex EVPN-MHcTaHCoB ¢ MHKoM B gaHHOM ESI. RD (B npumepe
10.0.0.1:0) B ;aHHOM MapLupyTe 6yeT 3aKaHUMBATbLCS HA HOJb.

MapuwpyT Tna 1 (per EVI):

Route distinguisher: 10.0.0.1:1000
*>7[1][03:11:22:33:44:55:66:00:03:e8][0]/152
10.0.0.1 (0] 100 (0] ?

lpe:

e [1] — Tvn mapwpyTa;

e [03:11:22:33:44:55:66:00:03:e8] — ESI (Ethernet segment identifier);
e [0] — EthTag. B Tekyuleii Bepcum MO He ucnonb3yeTcs;

e 152 — nosiHasa 4/iMHa MmapLupyTa.
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MapI.IprT OaHHOro Tuna co3aaeTcAa KaxxablIM KOHKPETHbIM MHCTAaHCOM C JIMHKOM B AaHHOM ESI.

MapuwpyT TMna 2 (mac):
Network Nexthop Metric LocPrf Weight Path

Route distinguisher: 10.0.0.3:1000
*>[2][0][0][48][€0:d9:e3:a8:45:40][0][0.0.0.0]/216
10.0.0.3 0] 100 0] ?

lpe:

e [2] — TN mMapLpyTa,

[0] — ESI (Ethernet segment identifier);

[0] — EthTag. B Tekyuiein Bepcumn MO He ncnonb3yeTcs;

[48] — pnnHa MAC-agpeca;

[e0:d9:e3:a8:45:40] — MAC-agpec, usyyeHHolii Ha yaaneHHom VTEP;
[0] — anuHa IP-agpeca;

[0.0.0.0] — IP-agpec;

e 216 — Mo/jHas ANMHa MapLipyTa.

MapLipyT gaHHOro Tmna ncnonb3yeTcs Anda nepegaydm nHgopmaumm o6 nsydeHHolx B npegenax VXLAN MAC-

afpecax.
MapwpyT TMna 2 (mac-ip):

Route distinguisher: 10.0.0.2:2000
*>7[2][0][0][48][e0:d9:e3:17:6b:40][32][192.168.2.2]/272
10.0.0.2 0] 100 0] ?

pe:

e [2] — TN mMapwpyTa;

[0] — ESI (Ethernet segment identifier);

[0] — EthTag. B Tekyuiei Bepcum MO He ncnonb3yeTcs;

[48] — pnnHa MAC-agpeca;

[e0:d9:e3:17:6b:40] — MAC-agpec, usyyeHHolii Ha yaaneHHom VTEP;
[32] — pavHa IP-appeca;

[192.168.2.2] — IP-agpec;

e 272 — MoJsIHad ANIMHA MapLipyTa.

MapLupyT gaHHOro Trna ncnonb3yeTca AN nepegaydm nHgopmaumm 06 nsydeHHolx B npegenax VXLAN
cootBeTcTBUn MAC- 1 IP-agpecos.

MapuwpyT Tuna 2 (MAC), usyueHHblii 3a ethernet segment:

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] ?

pe:
e [03:11:22:33:44:55:66:00:03:e8] — ESI (Ethernet segment identifier).

To Xe, UTo 1 06bIYHBIV MapLIPYT TMMa 2, TOMbKO cofepXalluii nichopmaumio 06 ethernet segment, 3a KoTopbIM

n3yyeH MAC-agpec.
MapwpyT TUna 3:

Network Nexthop Metriic LocPrf Weight Path
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Route distinguisher: 10.0.0.1:1000
x> [3][0][32][10.0.0.1]/88
0.0.0.0 (0] 100 (0] ?

lpe:

e [3] — T”n mapLpyTa;

[0] — EthTag. B Tekyuiei Bepcumn MO He ncnonb3yeTcs;
[32] — pnvHa IP-agpeca UCToYHMKA MapLupyTa,;
[10.0.0.1] — IP-agpec NCTOYHVKA MapLIPyTa,;

e [88] — nonHasa g/nHa mapLupyTa.

VcnonbsyeTcsa anga npyema n nepegayvn BUM-Tpadmka B npegenax VXLAN.

MapuwpyT TMNa 4.

Route distinguisher: 10.0.0.1:0
*>7[4][03:11:22:33:44:55:66:00:03:e8][32][10.0.0.1]/136
10.0.0.1 0 100 (0] ?

lpe:

e [4] — TN MapLipyTa;

[03:11:22:33:44:55:66:00:03:€8] — ESI (Ethernet segment identifier);
[32] — pavHa IP-apgpeca UCcToYHMKa MapLupyTa;

[10.0.0.1] — IP-agpec NCTOYHMKA MapLIPYTa,;

e 136 — nosiHasa gnmMHa mapLupyTa.

[aHHbIli MapLIpyT BCcerga co3aaeTcsi OVH Ha cerMeHT, T.e. per ESI. HeceT nHdopmaumio o 4OCTYNHbIX C
faHHoro poyTtepa Ethernet Segment-ax. Heo6xoaum ans Boibopa DF (Designated Forwarder).

MapwpyT TMna S:
Route distinguisher: 10.0.0.2:34564

*>i[5][0][0][24][192.168.2.0]/224
10.0.0.2 0 100 0 ?

pe:

[5] — Tvn mapLupyTa;

[0] — ESI (Ethernet segment identifier);

[0] — EthTag. B Tekyuiein Bepcum MO He ncnonb3yeTcs;
[24] — pnvHa npedinkca;

[192.168.2.0] — IP-agpec ceTu Ha3Ha4yeHus,

224 — nonHas AnvHa MapLipyra.

STOT TMN MapLIpyTa UCNO/b3yeTcs A1 pacnpocTpaHeHUss HpopMaLun 0 CeTSIX, AOCTYMNHbIX Yepes TOT WU/n
nHon VTEP.

 show evpn inclusive-multicast [word]

OTo6paxaeT MHhopmaLmio 06 NMEILLMXCA Ha YCTPOCTBE MapLupyTax Tuna 3, KoTopble UCNOb3YHTCA AN
nepegaun BUM-Tpadmka. ECTb BO3MOXHOCTb (Ou/ibTpaumm BbiBoga No MMeHn KoHKpeTHol VXLAN.

Mpumep BbiBOAA:
Leaf_1l#show evpn inclusive-multicast
VXLAN test_vxlan

Remote Route
IP Address VNI Source Tunnel Address Destinguisher Tunnel Type
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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.

» show evpn ingress-replication [vni vni-id]

BbiBoguT cnncok VTEP, kyaa BbinosiHAeTCA Lenesas paccbliika BUM-Tpadvka metogom ingress-replication
ansa Becex cos3paHHbix VNI ECTb BO3MOXHOCTL ounbTpauun Beisoga no Homepy VNI.

Mpumep BbIBOAA:
Leaf_1l#show evpn ingress-replication
* — Out of resources, flood to all VTEPs.

101000 1000 10.0.0.2

101001 1001 10.0.0.2
10.0.0.3

101002 1002 10.0.0.2
10.0.0.3

[na VNI, KoTopbIM He XBaTu/10 CUCTEMHBIX pecypcoB, B cnvucke VTEPs 6yaeT BoiBOAUTLCA CUMBON *. [pumep:
Leaf_l#show evpn ingress-replication
* — Out of resources, flood to all VTEPs.

VNI VLAN List of VTEPs

103456 3456 *
103457 3457 *

» show evpn ingress-replication flood-domain

OToGpaxaeT cnMcoK Bcex yaaneHHbix VTEP B IP-chabpuke (T.e. Kpome nokasibHoro), a Takxe cnucok VNI/
VLAN, nonasLumnx Bo flood-domain. MNpu HexBaTke CUCTEMHbIX PECYPCOB AN LieNeBoit paccbinku BUM-
Tpadhmka metogom ingress-replication, VNI nomewtaetca Bo flood-domain. Ansa Takmx VNI paccbinka BUM-
Tpadmka BbinonHsieTcs Ha Bce VTEP IP-chabpukn.

Mpumep BbiBOAA:
Leaf_l#show evpn ingress-replication flood-domain

A1l connected VTEPs:

Flooded to all connected VTEPs:

VNI VLAN
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103456 3456
103457 3457

B npumepe B VNI 103456 n 103457 BUM-Tpadomk 6yaeT paccoinatbcs Ha Bce VTEP IP-coabpuku BHe
3aBUCMMOCTU OT TOrO, MPUCYTCTBYIOT SIN HA HUX YKka3aHHble VNI.

» show evpn ingress-replication resources
OTo6paxaeT MHGOPMaLMI0 O CUCTEMHbIX pecypcax, UCNoNb3yWwmnxcs Ans pacnpoctpaHeHms BUM-Tpacdmka.

Mpumep BbIBOAA:

Leaf_l#show evpn ingress-replication resources

Replication Entries In-Use Free Max
Active Entries 8 6182 6190
Flood domain Entries 2 127 129

(9]
[e)]
(o]
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[e)]
(o]
[e)]
=

Active Entries

Inactive Entries 0 409400 409400

lpe:

e Active Entries — aKTMBHble 3anncy, UICNOJb3yeMble B faHHbIA MOMEHT. OTpaxarT CTeneHb
NCNOJ/Ib30BaHNSA CUCTEMHbIX PECYPCOB. 3HAYEHUS AB/AOTCA CYMMON ABYX C/iefyHLWMX CTPOK;

* Flood domain Entries — 3anucu, Heobxoanmble Ans yHkLMoHnposaHus flood-gomeHa (3anonHaeMocTb
3aBucuT oT Konnyectea VTEP);

e Active Entries (HWxHsif1) — 3anucu, ncnosib3yemble A1 LeneBoit paccbinkn BUM-Tpadhuka meTogom
ingress-replication;

e |nactive Entries — HeaKkTVBHble 3anncu, KOTOPLIM HE XBATU/10 MeCTa B CUCTEMHbIX pecypcax.

Korga KonmyecTBo CBOO6OAHBIX aKTUBHbIX 3anucel Npubansntcs K Hy o, Hoeble VNI/VLAN HauHyT nonagatb
Bo flood domain. CooTBETCTBEHHO HAYHET PacTy CYETUMK HEAKTMBHbIX 3anuceii. Mpu ocBo6oXAEHUN
aKTMBHbIX 3anuceii 6yaeT 3anyLieH o6paTHbI npoLecc.

» show evpn ethernet-segment {port-channel group | es_number | mac-address | esi} [detailed]

OTo6paxaeT nHhopmauumto 06 ethernet-cermeHTax. ECTb BO3MOXHOCTb (hunbTpaumm BblBoAa No Homepy port-
channel, Homepy ES, cuctemHomy MAC-agpecy ES v ngeHtudmkatopy ESI.

[eTanbHblli BbIBOA, NPeaocTaBaseT NogpooHyo MHdopmaLuio.
Mpumep BbiBOAA:
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
Po2 UP/DOWN 1001 03:11:22:33:44:55:77:00:03:e9
Po3 UP/DOWN 1002 03:11:22:33:44:55:88:00:03:ea

Mpumep BbiBOAA AETa/lbHOW MHGOPMALUN:
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 s 1000
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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
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 AeTauibHOM MHhOpMaLM MOXHO yBUAETb HacTpoeHHble ES number n ES system MAC address, a
Takke creHepmpoBaHHbIi Ha ux ocHoBe ESI: 03:11:22:33:44:55:66:00:03:e8.

Kpome Toro, MoXHo BMAeTb MHdpopmaunto 060 Bcex ycTpolicTBax-uneHax Ethernet-cermeHta. B gaHHoM
cnyyae o Router ID 10.0.0.1 1 10.0.0.2.

Bbi6op Designated Forwarder moxeT otnanyatbes gns pasnunyHbix VXLAN, 4ToO MOXHO BUAETbL B Tabnuue
Connected VXLANSs. lmeHHO DF oTBeuaeT 3a otnpasky BUM-Tpadinka B KOHKpeTHbIn Ethernet-cermeHT B
npegenax koHkpeTHoi VLAN.

e show evpn ethernet-segment multihoming core-tracking

OTob6paxaeT cTatyc (hyHkumMoHana evpn multihoming core-tracking, delay timer, cocTosiHMe yyacTBYHOLLNX
BGP-cocepnein n nmetroumecs ethernet-cermeHTbl.

Leaf_l#show evpn ethernet-segment multihoming core-tracking
EVPN Core status is CONNECTED
Multihoming ES UP delay timer 1is disabled

Peer trackings:

BGP neighbor State
10.0.1.1 ESTABLISHED
10.0.2.2 IDLE

Ethernet segments:

Interface Status Ethernet Segment ID (ESI)
admin/oper
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Pol UP/UP 03:11:22:33:44:55:66:00:03:e8

B gaHHoM npumepe core-tracking BkntoveH ans Asyx BGP-cocepeit, 0anH 13 KOTOPbIX B AaHHbIA MOMEHT He
aKTVBEH.

Delay timer He 3aaaH.

MokasaH noakntoYeHHbI ethernet-cermeHT 1 ero crtartyc.
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15 CeTb ynpaBnieHus

Mopxop, out-of-band management (BHenonocHoe ynpasneHve) nogpasyMeBaeT nepeady ynpasnsioLlei
NHGOpMaL MK OTAE/IbHO OT Nnepefayn AaHHbIX. [NpruMeHnmo K IP-habpuke 3TO 03HaYaeT opraHn3aLmio ceTu,
o6ecneunBatoLeii goctyn kK O0B-nHTepdpelicam Bcex eé (habpukn) yCTPONCTB 1 Npy 3TOM He
nepecekatolLeics ¢ camol ceTbio IP-chabpukun. Takoi noaxos No3BosiseT obecneynTs ynpasieHme
yCTpOICTBaMM BHE 3aBUCUMOCTU OT COCTOSIHWA CeTU, NepejatoLleil KOMMepPUeCKy MHhopmauuio.

15.1 Cxema cetu 00B

IP fabric

P DHCP relay
HITIIT © : LAG
LAG : /\
1 o €=
' 'a Ll
< IP fabric
mngmt
server )
J
(DHCP) - <
- | 0OB A
« 4] N (cCess
- |<
4—_} B
- <
( OOB Core (Stack) !
2 units
R e

IP fabric

e OOB core — CTeK U3 KOMMYTaTOPOB arperauum, BbINOAHALWMNIA dyHKUMM MapipyTusauyumn u DHCP relay.
CnyxunT ons nogxknoyYeHns K cetu ynpasneHms kommytatopoB OOB access nocpeactsom LAG ans
NOBbILLEHNSA OTKa30yCTONYMBOCTHN.

e KommyTtaTtopbl OOB access BbINO/IHAKT posib KOMMYTaATOPOB AOCTYMNa K CeTu ynpas/ieHns, obecneyvvsas
noAaxtoueHve K Heli ynpasnsieMblx ycTpoiicTs (IP-cpabpukun) nocpeactsom OOB-nHTepdeiicos.

Vicnosib3yemble B CXemMe NPOTOKO/Ibl U TEXHONOTUN:

* LAG (link aggregation group) — rpynnbl arperauuu kaHasioB. Kaxaas rpynna nopToB A0/HKHa COCTOATb
13 nHTepdelicoB Ethernet c ognHaKkoBO CKOPOCTLIO, paboTatoLmMX B AyN/IEKCHOM pexnve.
O6beguHeHVe NOPTOB B rPynny yBesimymMBaeT MPOonyCcKHYH CNOCOBHOCTb KaHana Mmexay
B3aMMOZENCTBYOLMMIN YCTPONCTBAMU M MOBbIWAET OTKA30yCTOMYMBOCTb. Fpynna nopToB ABNAETCH ANs
KOMMyTaTopa O4HMUM JI0rMYECKMM MOPTOM.

» LACP (link aggregation control protocol) — no3BosisieT 06beANHATbL HECKO/IbKO (IM3NUYECKMX KaHA/I0B B
O/IMH, Takum 06pa3om co3gaBas BbilleonucaHHyto LAG.

* MpoTtokon VRRP (Virtual Router Redundancy Protocol) — no3BonsieT 3ape3epBupoBaTh LL/IHO3 MO
YMO/IHaHWI0, KOTOPbIV UCNONb3YIOT BCe ycTponcTea IP-chbabpurkn anst obmeHa nHgopmalmeii ¢ CMCTEMOIA
yrnpaBneHnsi, MOHUTOPUHIa, CUHXPOHM3ALMN BPEMEHMN U T.4.

e DHCP Relay areHT. 3agaueit DHCP Relay areHTta siBnsietcst nepegadya DHCP-nakeToB OT KIMeHTa K
cepBepy 1 obpaTHo B cnydae, ecnv DHCP-cepBep HaxoauTcs B OHOM CeTH, a KANEHT — B APYro.
Lpyroii doyHKumel sBnseTcs aobasneHne AononHUTENbHbIX onuuii B DHCP-3anpockl KnneHTa
(Hanpumep, onuun 82).
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 Stack — kommyTaTopbl OOB core 06beanHEHbI B CTeK. CTeKMpOBaHMe NO3BONSIET UM (BYHKLMOHNPOBATL
Kak efJMHOE YCTPOICTBO, TEM CaMbIM NOBbILLAS 0TKA30yCTONUYNBOCTL 1 06/1€ryas ynpas/ieHue.
PekomeHAyeTCst UCNO/Ib30BaThb KOMbLEBYO TOMOMOTUIO AJ151 MOBbLILLEHWSI 0TKA30YCTOUYMBOCTM CTEKA.
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15.2 KoHdpurypauum yctpoiicts

15.2.1 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

7



15.2.2 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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16 MpunoxeHue 1

B NPUAOXEHNN coaepiXaTcA NMoJiHble KOH(*)I/IpraLl,I/II/I yCTpOVICTB, ncnoJsib3yemble B AJaHHOM pPyKOBOACTBE.
16.1 KoHdpurypauyum c ncnonbsosaHmem nportokona OSPF

16.1.1 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
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
network 172.16.2.2 area

2
1

[l OMNO]
> o o
® o o
> oo

network 172.16.3.2 area
router-id 10.0.1.
timers spf delay
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

(o)



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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16.1.2 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
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
redistribute connected subnets
exit

!
interface ip 172.16.1.6

ip ospf network point-to-point
exit

!
interface ip 172.16.2.6

ip ospf network point-to-point
exit

!
interface ip 172.16.3.6

ip ospf network point-to-point
exit

!
router bgp 65500

bgp router-id 10.0.2.2
address-family 1ipv4 unicast
exit

|

(o]

address-family 12vpn evpn
exit
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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



16.1.3 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
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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16.1.4 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
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



16.1.5 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 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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16.2 KoHdpurypauyum c ncnonbsosaHuem nporokona IS-IS

16.2.1 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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16.2.2 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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16.2.3 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
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



16.2.4 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
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



16.2.5 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 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 1isis

address-family 1dipv4 unicast
redistribute connected
exit

net 49.0001.0003.0003.0003.00

exit

end
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16.3 KoHdpurypauun ansa multicast VXLAN

16.3.1 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
|
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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

16.3.2 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 0.0.0.0
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

|

interface ip 172.16.3.6
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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

16.3.3 Leaf_1

no spanning-t
|

vlan database
vlan 2-5,100
exit

!

port jumbo-fr
|

vxlan test_vx
vni 101000
vlan 1000
exit

!

vxlan mcast2
vni 102
vlan 2
mcast-group
exit

!

vxlan mcast3
vni 103
vlan 3
mcast-group
exit

!

vxlan mcast4
vni 104
vlan 4
mcast-group
exit

!

vxlan mcast5
vni 105
vlan 5
mcast-group

exit

!

!

ip maximum-pa
|

hostname Leaf
|

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

ree

0

ame

lan

233.

233.

233.

233.

ths

21

0.

0.

0.

0.

32

description Hostl

switchport access vlan 1000

exit
|

interface HundredGigabitEthernetl/0/1

0.

0.

0.

0.
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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

_i

nterface 1ip 172.16.1.1
ip ospf network point-to-point

exit

|
i
e
!

r

nterface 1ip 172.16.1.5
ip ospf network point-to-point
xit

outer 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

|
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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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16.3.4 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

_i

nterface 1ip 172.16.2.1
ip ospf network point-to-point

exit

_i

nterface 1ip 172.16.2.5
ip ospf network point-to-point

exit

router bgp 65500

e
|
|

_i
!

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

xit

p multicast-routing pim
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ip pim rp-address 10.100.100.100
|

ip multicast multipath group-paths-num
|

end
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16.3.5 Leaf_3

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_3

|
interface TenGigabitEthernetl/0/9
description Host2_mcast
switchport mode trunk

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

!
interface TenGigabitEthernetl/0/11
description Host2

switchport access vlan 1000
exit

!
interface HundredGigabitEthernetl/0/1
description Spine_1



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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16.4 KoHdpurypauun ana Symmetric IRB

16.4.1 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
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
network 172.16.2.2 area

2
1

®© ©
© o o
®© ©
© oo

network 172.16.3.2 area
router-id 10.0.1.
timers spf delay
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

(o)



|
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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16.4.2 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
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
redistribute connected subnets
exit

!
interface ip 172.16.1.6

ip ospf network point-to-point
exit

!
interface ip 172.16.2.6

ip ospf network point-to-point
exit

!
interface ip 172.16.3.6

ip ospf network point-to-point
exit

!
router bgp 65500

bgp router-id 10.0.2.2
address-family 1ipv4 unicast
exit

|

(o]

address-family 12vpn evpn
exit
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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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16.4.3 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
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exit
exit

end
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16.4.4 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

121



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

122



address-family 1ipv4 unicast
redistribute connected
exit
exit
exit
!
|

end
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16.4.5 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

16.4.6 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
vlan 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
|
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interface vlan 2000
ip vrf VRF1
ip address 192.168.2.1 255.255.255.0
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
!
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
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exit
!
address-family 12vpn evpn
exit
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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16.4.7 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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16.5 Kondurypauun gnsa EVPN multihoming

16.5.1 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
|

132



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

16.5.2 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

|

interface ip 172.16.3.6
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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

16.5.3 Leaf_1

no spanning-tree

|
vlan database
vlan 2-5,100
exit
|

port jumbo-frame

|

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
|

interface TenGigabitEthernetl/0/11

0

lan

233.

233.

233.

233.

ths

21

0.

0.

0.

0.

32

description Hostl

switchport access vlan 1000

exit
|

interface TenGigabitEthernetl/0/12

0.

0.

0.

0.
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channel-group 1 mode auto
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
hold-time up 60
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
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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
evpn multihoming core-tracking
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
evpn multihoming core-tracking
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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16.5.4 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

139



exit
!
interface Port-Channell
description Hostl_LAG
switchport mode trunk
switchport trunk allowed vlan add 2-5
hold-time up 60
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
evpn multihoming core-tracking
address-family 1ipv4 unicast
exit
|

address-family 12vpn evpn
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exit

exit

!

neighbor 10.0.2.2

advertisement-interval 1 withdraw 1

peer-group SPINE_GROUP

evpn multihoming core-tracking

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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16.5.5 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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LleHTp 3arpy3ok: https://eltex-co.ru/support/downloads
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