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1 Uenb

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

Ll,eﬂeBOVI ay,El,I/lTopI/IeVI ABMAKTCA CETEBbIE CNEeUNa/INCTbl, CUCTEMHbIE NHTETPaTOpPbI, MAapPTHEPbI N 3aKa34nku,
ncnosb3ywwme nin nnaHnpyrwme ncrosib3oBaHne 060py,CI,OBaHI/IF| npon3eoacrtea Eltex.



2 lcnonb3yemMble TEPMUHbI U COKpaLLeHUs

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

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

EVPN (Ethernet Virtual Private Network) — ctaHgapT, onpegeneHHblii B RFC 7432. EVPN — 370 paclunpexune
npoTtokona BGP (address-family, AFI: 25, SAFI: 70), hyHKUMOHMPYIOLLEE KakK NIOCKOCTb YNpaBieHust ans
co3paHuns L2VPN- n L3VPN-cepsucoB. PacluvpeHne no3BosisieT ceTn nepegasarb MHPOPMAaLNI0 O KOHEYHbIX
yCTpoWcTBax, Takyto kak MAC- n IP-agpeca.

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

IGP (Interior Gateway Protocol) — npoTokon BHyTpeHHero wnt3a (Hanpuwvep IS-1S, OSPF). IGP-npoTokosbl
Ncnonb3yrTcsa ANA nepegaydn nHpopmMaumm o MmapLupyTax B npegenax aBTOHOMHOW CUCTEMbI.

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

Leaf — ycTpoiicTBO ypoBHsi gocTyna B IP-cpabpuke.

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

Overlay-ceTb — normyeckasi ceTb, Co3aaHHasn nosepx Apyroii, underlay-ceTu, 1 ncnosb3ytollas eé
MHDPACTPYKTYPY Kak TPaHCMopT.

POD (Point Of Delivery) — o6oco6neHHas rpynna ycTpoiicTs B Tononorun Knosa (Spine'sl nepBoro ypoBHs 1
Leaf'bl), Spine'bl KoTOpOIi MMetOT CBSI3M TONbKO ¢ Leaf'amu cBoel rpynnbl 1 He nmetoT cBsiau ¢ Leaf'amm
ocTasbHol IP-habpuku.

Spine — LeHTpasibHOEe yCTpolicTBO B IP-chabpuike, umetollee noaxntoueHns ko scem Leaf'am (k Leaf'am cBoero
POD B cnyyae Hannumss POD'oB B cxeme).

Underlay ceTb — 6a3oBas donsmyeckas ceTb, ob6ecneunsatoas BO3MOXHOCTb COeMHEHNS MeX 4y BCEMMU
yCTPOMCTBaMMW.

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

VTEP (Vitual Tunnel End Point) — ycTpolicTBO, Ha KOTOPOM HaumHaeTcs un 3akaHumBaeTcst VXLAN-TOHHENb.
Tpadomk nHkancynupyetca B VXLAN Ha VTEP-uctouHuke, a gekancynauus BbinosiHAETca Ha yaaneHHom VTEP.

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

MHpPaCTPYKTYpbI.



3 Apxutektypa Spine-Leaf

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

SPINE

LEAF

HOSTS Egl
e

BTopoe Ha3BaHue AaHHoit Tononorum — ato Folded Clos, cnoxeHHas nononam cetb Knosa.

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

3agava 3T0ro ypoBHA — MakCUMasibHO ObICTpas MapLupyTM3aums NakeToB ¢ ogHoro Leaf Ha apyroi. Takum
06pa3om mexay kaxaoin napoli Leaf cywiectByer konmyecTBO paBHO3HAYHbIX NyTeR, paBHOE KONNYECTBY
Spine.

B cxeme Huxe IP-chabpuka, ucnonb3yemas Ansa npuvepa, yBennyeHa B sa pasa.
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MosBunock pasaeneHnst Ha POD'bl (CM. Vicnosibayemble TEPMUHBI 1 COKPaLLEHNS) U AONOSHUTENbHBIV YPOBEHb
KommyTauumn — SuperSpine nnm Spine'bl BTOporo ypoBHs. [laHHas IP-chabpuka coctont 13 gsyx POD'oB. Ha
cxeme BUAHo, 4to POD'bl 060c06/1EHbI APYr OT Apyra — Yy cnaiiHOB NepPBOro YpoBHs (Ha cxeme 3To yCTpoiicTBa
Spine_1-4) ecTb coeMHeHns1 TONbKO C onpeaeneHHoli rpynnoii Leaf-Leaf-amu cBoero POD'a. CBsi3b Mexay
POD'amun ocyuiecTnsieTcs yepes Spine'bl BTOPOro YpOBHS.

B cxeme ncnonb3yoTca ciegytowme npoTokosibl U TEXHOOMK:

+ Beugy ncnonb3oBaHunsa B cxeme EVPN 0CHOBHbIM MPOTOKO/I0M, MapLupyTrlaumm sisnsietca BGP. Ceccum
BGP yctaHaBnuBatoTcsa mexay loopback-uHrepdpeicamm ycTpoiicTs. Bece ycTpoiicTBa MMEOT eAunHbIi
HOMep aBTOHOMHOW CUCTEMbI, 06pa3ys NPoCcTpaHCTBO IBGP.

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

+ B kauecTBe IGP (NpoTokona BHYTPEHHETO LLt03a) B JaHHOM PYKOBOACTBE UCMO/b3YHOTCSt MPOTOKONbI IS-
IS n OSPF. OcHoBHas 3aga4va IGP ob6ecneunTb IP-cBA3HOCTL Mexay Bcemu loopback-uHtepdgeincamm
CXeMbl, TaK Kak mexay Humu ctposatca BGP-ceccun n VXLAN-TYHHENN.

+ [ins 6bICTPOro 06HaPYXXEeHNs1 HeMCnpaBHOCTEN IMHKOB Mcnonb3yeTcsa NpoTokon BFD. OH no3sonser
onpefennTb HeMCNPaBHOCTb JINHKA MeHee YyeM 3a 1 cekyHay. MUHUMaIbHO BO3MOXHOEe HacTpavBaemoe
Bpems peakuummn — 150 mc.

+ BGP route reflector (RR). HacTtpoiika BGP, no3onsiiowas MapLipyTu3aTopy BbiCTynaTb B ponu
peTpaHciaTopa MapLpyToB. Tak Kak B Tononorny Knosa oTcyTCTBYET NoO/IHAA CBA3HOCTb U
ncnonbyetcs iBGP, pacnpocTpaHeHne MapLipyTHON MHhOpMaLum OrpaHMYeHo TONbKO NPSMbIMU
nvHkamn. RR no3BonsieT KOMMyTaTopam YpPoBHSA Spine peTpaHCcAnpoBaTb 06HOBNEHNSA MapLUpPyTHOM
NHGOpMaL N Mexay kKomMmyTaTopamun ypoBHs Leaf.

* Ncnonb3oBaHue TexHonorn ECMP B Tononorun Knosa o6si3atensHo. bnarogaps el Hemcnonb3yemble
JIMHKN B CXeMe OTCYTCTBYIOT. Harpy3ka paBHOMEpPHO pacnpegesnsercs no BCeM SIMHKaMm, OCTYMHbIM
mexay noboli napoii ycTpoiicTs Leaf. MoBbiwaeTcs 0TKa30yCTOMYMBOCTb CXEMbI.

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

+ [poTokonbl cemencTBa Spanning Tree BbIKNHOYEHbI Ha BCeX ycTpoicTBax IP-chabpuku.



4 YcTtaHOBKa NULEH3nI

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

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

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

Licenses installed:

2. NS yCTaHOBKM NIULIEH3MN HEOBX0AMMO 3arpy3unTb dhaiin NNLEH3UN Ha YCTPOCTBO C MOMOLLbH KOMaHAb!
boot license source_url. Mpumep:

consolet#tboot license tftp://192.168.1.1/licensefile

consolet#tboot license tftp://192.168.1.1/licensefile

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

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

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

Copy: 1181 bytes copied in 00:00:01 [hh:mm:ss]

3. MNepe3arpy3unte yCTPOMCTBO NOC/E YCNELIHON 3arpy3kn thaiina nmueHsnm ans ee npuMeHeHus.

4. BoiBog koMmaHzbl show license B ciyyae ycnewHo yCTaHOBNEHHbIX JINLEH3UIA:

console#show license
Features 1installed:
Licenses Licenses

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

Licenses 1installed:

License name: licensefile
License version: 1.0
Valid for device: ES7TAQQ00000 (e0:d9:e3:00:00:00)
Status: Active
Features:
BGP, EVPN



5 HacTtpoiika underlay ¢ ucnono3sosaHnem nportokona IS-IS
Hwxe npeacTtaBneH npuMmepa BapmaHTa CXeMmbl AN NPaKTUYECKOW YacTu.

lo1: 10.0.1.1 lo1: 10.0.1.1

T INE .}6{. .}6’;
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& |P-agpecauusi B KOHhUrypaumsix B AaHHOM PyKOBOACTBE MCMO/b3yeTcs A/1si npumepa.

Appeca loopback-uHtepdeiicoB (0603HaueHbI Ha CXeme):
Spine1:10.0.1.1
Spine2: 10.0.2.2
Leaf11:10.0.0.1
Leaf12:10.0.0.2
Leaf21:10.0.0.3

JInHKkoBOYHbIE ceTn:

Spinel1-Leaf11:172.16.1.0/30
Spinel1-Leaf12:172.16.2.0/30
Spinel1-Leaf21:172.16.3.0/30



Spine2-Leaf11:172.16.1.4/30
Spine2-Leaf12: 172.16.2.4/30
Spine2-Leaf21:172.16.3.4/30

5.1 Hacrtpoiika Spine

BbinonHeHVe NepBUYHO HACTPONKM KOMMYTaTopa:

console(config)#no spanning-tree

console(config)#port jumbo-frame

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

console(config)#ip maximum-paths 32

Warning! New value will be applied only after reboot

console(config)#hostname Spine_1

Spine_1(config)#

lpe:

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

* port jumbo-frame — BKNHOYEHUE MOAAEPXKKN Nepefayn 60nbLInX Pperimos;

* ip maximum-paths 32 — 3ajaHue MakCMMaslbHOrO KO/IMYECTBO NyTel, KOTOopble MOTyT ObITb
ycTaHoB/eHbI B FIB ans kaxaoro mapuipyTa, ¢ NOMOLLbL Yero 3aaeincteyerca ECMP;

* hostname Spine_1 — 3aflaHNe UMEHN YCTPOICTBA.

& Hactpolikn port jumbo-frame 1 ip maximum-paths 32 BcTynatoT B cu/ly To/IbKO Nocne nepesarpysku
yCTponcTBa. /19 3T0ro He06XOAUMO COXPaHUTbL KOHGOUIypaLuuio 1 BbIMONHUTL Nepe3arpysky:
Spine_1#write
Overwrite file [startup-config].... (Y/N)[N] ?Y
23-Jun-2022 07:13:16 %COPY-I-FILECPY: Files Copy - source URL running-config destination URL
flash://system/configuration/startup-config
23-Jun-2022 07:13:16 %COPY-N-TRAP: The copy operation was completed successfully
Copy succeeded
Spine_1#reload
This command will reset the whole system and disconnect your current session. Do you want to
continue ? (Y/N)[N] Y
Shutting down ...


flash://system/configuration/startup-config

MPOKOHTPONMPOBATL NPYMEHEHNE HACTPOEK Noc/e nepesarpy3kn MOXHO B BbIBOAE C/eAyoLMX KOMaHg show.
Mpumep:

Spine_1l#show ports jumbo-frame

Jumbo frames are enabled
Jumbo frames will be enabled after reset

Spine_1l#show ip route

Maximum Parallel Paths: 32 (32 after reset)

Load balancing: src-dst-mac-ip

IP Forwarding: enabled

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

Ctpokn Jumbo frames are enabled 1 Maximum Parallel Paths: 32 (32 after reset) yka3sbiBatoT Ha ycneLiHoe
BK/IIOUYEHNM COOTBETCTBYHOLLMX HACTPOEK.

BbINO/IHUTE HACTPOIKY MHTEPIENCOB.

[na ynpouweHus npoueaypbl HACTPOIiKM Yepe3 KOHCO/b CHaYasla MOXHO MCMNoNb30BaTh hyHKLM0 terminal no
prompt, OTK/1H04aOLLLYI0 HEOBXOANUMOCTbL NOATBEPXKAEHMSA Nepe, BbINO/ITHEHMEM HEKOTOPbIX KOMaH;:

Spine_l#terminal no prompt

HacTpoiika nHtepdelicos:

Spine_1l(config)#interface TenGigabitEthernetl/0/1
Spine_1l(config-if)# description Leaf_11

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 TenGigabitEthernetl/0/2
Spine_1l(config-if)# description Leaf_12

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 TenGigabitEthernetl/0/3
Spine_1(config-if)# description Leaf_21

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_l(config-if)#exit

Spine_1l(config)#interface loopbackl

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

10



3apgeicTeoBaHme NPOToKoNa MapLlpyTuaumm I1S-IS:

Spine_1l(config)#router isis

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

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

3agelictBoBaHue npoTokosna BGP:

& Nogpepxka npotokona BGP npegoctaBnserca no nueH3um (CM. YcTaHoBKa NnLEH3NI).

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)# neighbor 10.0.0.1
Spine_l(router-bgp-nbr)# remote-as 65500
Spine_l(router-bgp-nbr)# update-source loopback 1
Spine_l(router-bgp-nbr)# fall-over bfd
Spine_l(router-bgp-nbr)# route-reflector-client
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)# remote-as 65500
Spine_l(router-bgp-nbr)# update-source loopback 1
Spine_l(router-bgp-nbr)# fall-over bfd
Spine_l(router-bgp-nbr)# route-reflector-client
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)# remote-as 65500
Spine_l(router-bgp-nbr)# update-source loopback 1
Spine_l(router-bgp-nbr)# fall-over bfd
Spine_l(router-bgp-nbr)# route-reflector-client
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

11



HacTpoliika ocTa/ibHbIX YCTPOICTB Spine B CXeMe BbINO/IHAETCSA aHa/IOTMYHO, C BHECEHVEM HEO6X0AVMBbIX
M3MEHEHWIA cornacHo cxeme n nnaHy IP-agpecauum.

I3MEHEHWI0 OT YCTPOICTBA K YCTPOICTBY Noaiexar cieaytolme napaMmeTpbl:

Hostname ycTpoiicTBa;

Description Ha nHTepdeiicax;

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

BGP router-id;

IP-agpeca BGP-cocegeli.

5.2 Hacrtpoiika Leaf

BbINONHWTE NEPBUYHYH HACTPOIKY KOMMYyTaTopa:

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

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

and resetting the device

console(config)#ip maximum-paths 32

Warning! New value will be applied only after reboot
console(config)#hostname Leaf_11

Leaf_11(config)#

lpe:

a

no spanning-tree — BbIK/IOYEHNEe npoTokona STP;

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

ip maximum-paths 32 — 3afaHvne MakCUMaslbHOro KONMYecTBa nyTen, KOTopble MOryT ObITb
ycTaHoB/eHbI B FIB ans kaxaoro mapuipyTa, ¢ NOMOLLbL Yero 3aaeincteyerca ECMP;
hostname Leaf_11 — 3afiaH1e UMs yCTPOCTBA.

HacTpoliku port jumbo-frame v ip maximum-paths 32 BcTynatoT B cvuny ToNbKO nocne nepesarpysku
yCTponcTBa. /19 3T0ro He0H6XOAUMO COXPaHUTbL KOHGOMIypaLumio 1 BbINONHUTL Nepe3arpy3ky:
Leaf_11#write

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

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

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

Copy succeeded

Leaf_11#reload

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

Shutting down ...
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flash://system/configuration/startup-config

MPOKOHTPONMPOBATL NPYMEHEHNE HACTPOEK Noce nepesarpy3kn MOXHO B BbIBOAE CriefytoLinx show komaHg,
Mpumep:

Leaf_l1l#show ports jumbo-frame

Jumbo frames are enabled
Jumbo frames will be enabled after reset

Leaf_ll#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 fdintra-area, OIA - OSPF 1inter-area,
OE1l - OSPF external 1, OE2 - OSPF external 2,
B - BGP, i - IS-IS, L1 - IS-IS level-1,
L2 - IS-IS level-2, ia - IS-IS dinter area

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

BbINO/IHUTE HACTPOIKY MHTEPIENCOB.

[na ynpouweHus npoueaypbl HACTPOIiKM Yepe3 KOHCO/b CHaYasla MOXHO MCMNoNb30BaTh hyHKLM0 terminal no
prompt, OTK/1H04aOLLLYI0 HEOBXOANUMOCTbL NOATBEPXKAEHMSA Nepe, BbINO/ITHEHMEM HEKOTOPbIX KOMaH;:

Leaf_l1l#terminal no prompt

HacTpoiika nHtepdelicos:

Leaf_l1(config)#interface TenGigabitEthernetl/0/1
Leaf_11(config-if)# description Spine_1

Leaf_l1(config-if)# ip address 172.16.1.1 255.255.255.252
Leaf_l11(config-if)# ip router -dsis

Leaf_11(config-if)# disis network point-to-point

This action will reset all neighbor connections on the interface.
Leaf_l1(config-if)#exit

Leaf_l1(config)#interface TenGigabitEthernetl/0/2
Leaf_11(config-if)# description Spine_2

Leaf_l11(config-if)# ip address 172.16.1.5 255.255.255.252
Leaf_l11(config-if)# ip router -dsis

Leaf_11(config-if)# disis network point-to-point

This action will reset all neighbor connections on the interface.
Leaf_l1(config-if)#exit

Leaf_11(config)#interface loopbackl

Leaf_l1(config-if)# ip address 10.0.0.1 255.255.255.255
Leaf_l1(config-if)#exit
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3apgeicTeoBaHme NPOToKoNa MapLlpyTuaumm I1S-IS:

Leaf_l1(config)#router disis

Leaf_l1(router-isis)# address-family ipv4 unicast
Leaf_l1l(router-isis-af)# redistribute connected
Leaf_l1l(router-isis-af)# exit

Leaf_l1l(router-isis)# net 49.0001.0001.0001.0001.00
Leaf_l1l(router-isis)#exit

3agelictBoBaHue npoTokosna BGP.

& Nogpepxka npotokona BGP npegoctaBnserca no nueH3um (CM. YcTaHoBKa NnLEH3NI).

Leaf_l1(config)#router bgp 65500

Leaf_l1(router-bgp)# bgp router-id 10.0.0.1

This action will reset all neighbor connections and clear BGP routing table.
Leaf_l1(router-bgp)# address-family ipv4 unicast
Leaf_l1(router-bgp-af)# exit

Leaf_l1(router-bgp)# address-family 12vpn evpn

This action will reset all neighbor connections and clear BGP routing table.
Leaf_l1(router-bgp-af)# exit

Leaf_11(router-bgp)# neighbor 10.0.1.1
Leaf_l1(router-bgp-nbr)# remote-as 65500
Leaf_l1(router-bgp-nbr)# update-source loopback 1
Leaf_l1(router-bgp-nbr)# fall-over bfd
Leaf_l1(router-bgp-nbr)# address-family ipv4 unicast
Leaf_l1(router-bgp-nbr-af)# exit
Leaf_l1(router-bgp-nbr)# address-family 12vpn evpn
This action will reset connection with the neighbor.
Leaf_l1(router-bgp-nbr-af)# exit
Leaf_l1(router-bgp-nbr)# exit

Leaf_11(router-bgp)# neighbor 10.0.2.2
Leaf_l1(router-bgp-nbr)# remote-as 65500
Leaf_l1(router-bgp-nbr)# update-source loopback 1
Leaf_l1(router-bgp-nbr)# fall-over bfd
Leaf_l1(router-bgp-nbr)# address-family ipv4 unicast
Leaf_l1(router-bgp-nbr-af)# exit
Leaf_l1(router-bgp-nbr)# address-family 12vpn evpn
This action will reset connection with the neighbor.
Leaf_l1(router-bgp-nbr-af)# exit
Leaf_l1(router-bgp-nbr)# exit
Leaf_l1(router-bgp)#exit

HacTpoiika ocTanbHbIX ycTpoicTB Leaf B cxeMe BbINOMHSAETCS aHa/I0rMUYHO, C BHECEHMEM HEOBX0ANMbIX
M3MEHEeHMiA cornacHo cxembl 1 NnaHy IP-agpecauuu.

I3MeHeHWI0 OT YCTPOIACTBA K YCTPOICTBY NoAexar cneaytoLue napaMmeTpbl:

+ Hostname ycTpolicTBa;

+ Description Ha uHTepdeiicax;

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

« BGP router-id;

+ IP-agpeca BGP-cocepein.
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5.3 MpoBepka HacTpoek underlay

lMocne BbINOSIHEHUA BbILLIEOMNMNCAHHbIX HaCTpoeK H€O6XO,£I,I/IMO BbINO/THNTbL NPOBEPKY YCTAHOB/IEHNA COCEACTBa

npotokosios IS-IS, BGP n BFD.

Vcnon b3yeMbl€ KOMaHAbI:

show isis neighbors
show ip bgp neighbors
show ip bfd neighbors

MpvMep BbINOMHEHUS BblLLEYKAa3aHHbIX Show KoMaH/, Ha ycTpolicTee Spine_1:

Spine_1l#show isis neighbors

System Id Interface Type
Leaf_11 tel/0/1 L1-2
Leaf_12 tel/0/2 L1-2
Leaf_21 tel/0/3 L1-2

Spine_1l#show 1ip bgp neighbors

BGP nedighbor Remote AS

Keepalive

10.0.0.1 65500
30

10.0.0.2 65500
30

10.0.0.3 65500
30

Spine_1l#show ip bfd neighbors

.e326.
.e3f8.
.e3d7.

Router ID

10.0.0.1

10.0.0.2

10.0.0.3

State Holdtime (s)
d600 Up 29
6€00 Up 29
ea80 Up 27
State Uptime
ESTABLISHED 00,00:01:15
ESTABLISHED 00,00:00:58
ESTABLISHED 00,00:00:44

Last Down Diag

No Diagnostic
No Diagnostic
No Diagnostic

Circuit Id

Hold Time

90

90

90
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MpumMep BbINOMHEHNS BblleyKasaHHbIX show komaHg Ha ycTpolicTee Leaf_11:

Leaf_l1l#show isis neighbors

System Id Interface Type SNPA State Holdtime (s) Circuit Id
Spine_1 tel/0/1 L1-2 cc9d.a253.d680 Up 29
Spine_2 tel/0/2 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 10.0.1.1 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 ycTaHOB/IEHMS BCEX COCEACTB B CXEME A0/MKHA ObITb 06ecneyeHa IP-CBA3HOCTb Mexay
BCEMW yCTpoicTBaMu. MpoBEPUTbL 3TO MOXHO, BbiNo/IHMB KoMaHay ICMP ping ¢ nto6oro ycTpoiictBa Ao nto6oro
Apyroro, ykasaB B kayecTse src 1 dst IP-agpeca loopback-nHtepdeiicos ycTpoicTs.

MpvMep BbinosHeHus ping ¢ Leaf_11 go Leaf_21:

Leaf_l1#ping 10.0.0.3 source 10.0.0.1
Pinging 10.0.0.3 with 18 bytes of data:

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

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

5.4 Oxunpaemblii pesynbrar

Bce cocepnctea npotokona IS-IS v BFD B coctosinum UP. Cocepctea npoTtokona BGP B cocTosaHun
ESTABLISHED.

IP-CBSI3HOCTb MEXAY BCEMM YCTPOCTBAMM CXEMbI YCTAHOB/EHA.
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6 HacTtpoiika underlay c ucnonb3sosaHnem nporokosna OSPF

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

6.1 Hacrtpoiika Spine

BbINOMHMTE NEPBUYHYH HACTPOIKY KOMMYyTaTopa:

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

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

and resetting the device

console(config)#ip maximum-paths 32

Warning! New value will be applied only after reboot
console(config)#hostname Spine_1

Spine_1(config)#

lpe:

a

no spanning-tree — BbIK/IlOYEHNe NpoTokona STP;

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

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

HacTpoliku port jumbo-frame v ip maximum-paths 32 BcTynatoT B cvuny ToNbKO nocne nepesarpysku
yCTponcTBa. /19 3T0ro HE0H6XOAUMO COXPaHUTbL KOHGOMUIypaLuuio 1 BbINONHUTL Nepe3arpy3ky:
Spine_1#write

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

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

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

Copy succeeded

Spine_1#reload

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

Shutting down ...
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flash://system/configuration/startup-config

MPOKOHTPONMPOBATL NPYMEHEHNE HACTPOEK Noce nepesarpy3kn MOXHO B BbIBOAE CriefytoLinx show komaHg,
Mpumep:

Spine_1l#show ports jumbo-frame

Jumbo frames are enabled
Jumbo frames will be enabled after reset

Spine_1l#show ip route

Maximum Parallel Paths: 32 (32 after reset)

Load balancing: src-dst-mac-ip

IP Forwarding: enabled

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

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

BbINO/IHUTE HACTPOIKY MHTEPIENCOB.

[na ynpouweHus npoueaypbl HACTPOIiKM Yepe3 KOHCO/b CHaYasla MOXHO MCMNoNb30BaTh hyHKLM0 terminal no
prompt, OTK/1H04aOLLLYI0 HEOBXOANUMOCTbL NOATBEPXKAEHMSA Nepe, BbINO/ITHEHMEM HEKOTOPbIX KOMaH;:

Spine_l#terminal no prompt

HacTpoiika nHtepdelicos:

Spine_1l(config)#interface TenGigabitEthernetl/0/1
Spine_1l(config-if)# description Leaf_11

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 TenGigabitEthernetl/0/2
Spine_1l(config-if)# description Leaf_12

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 TenGigabitEthernetl/0/3
Spine_1(config-if)# description Leaf_21

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_l(config-if)#exit

Spine_1l(config)#interface loopbackl

Spine_1(config-if)# ip address 10.0.1.1 255.255.255.255
Spine_1l(config-if)#exit
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3apeicTeoBaHme NpoTokona mapupyTtmdaumm OSPF:

Spine_1l(config)#router ospf 1

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

Spine_1(config)#interface ip 172.16.1.2

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

Spine_1l(config)#interface 1ip 172.16.2.2

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

Spine_1l(config)#interface ip 172.16.3.2

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

o 0 o

3agelictBoBaHue npoTokona BGP:

& Nogpepxka npoTokona BGP npegoctaBnserca no nnueH3um (CM. YcTaHoBKa NLEH3NI).
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Spine_1(config)#router bgp 65500

Spine_1l(router-bgp)# bgp router-id 10.0.1.1

This action will reset all neighbor connections and clear BGP routing table.
Spine_1l(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_1l(router-bgp)# neighbor 10.0.0.1
Spine_l(router-bgp-nbr)# remote-as 65500
Spine_1l(router-bgp-nbr)# update-source loopback 1
Spine_1l(router-bgp-nbr)# fall-over bfd
Spine_l(router-bgp-nbr)# route-reflector-client
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 10.0.0.2
Spine_1l(router-bgp-nbr)# remote-as 65500
Spine_1l(router-bgp-nbr)# update-source loopback 1
Spine_1l(router-bgp-nbr)# fall-over bfd
Spine_l(router-bgp-nbr)# route-reflector-client
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)# remote-as 65500
Spine_1l(router-bgp-nbr)# update-source loopback 1
Spine_1l(router-bgp-nbr)# fall-over bfd
Spine_l(router-bgp-nbr)# route-reflector-client
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

HacTpoiika ocTasibHbIX YCTPONCTB Spine B CXeMe BbINOJIHAETCA aHa/I0rMYHO, C BHECEHMEM HEOOXOANMbIX
N3MEeHeHWI cornacHo cxemMbl 1 nnaxy IP-agpecauunn.

I3MeHeHWI0 OT YCTPOICTBA K YCTPOICTBY nog/iexar crefyolime napameTpbl:

+ Hostname ycTpoiicTBa,;

+ Description Ha nHTepdpeiicax;

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

* OSPF router-id;

* BGP router-id;

+ IP-agpeca BGP-cocegeii.



6.2 Hacrtpoiika Leaf

BbINOMHMTE NEPBUYHYH HACTPOIKY KOMMYyTaTopa:

console(config)#no spanning-tree

console(config)#port jumbo-frame

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

console(config)#ip maximum-paths 32

Warning! New value will be applied only after reboot

console(config)#hostname Leaf_11

Leaf_11(config)#

lpe:

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

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

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

* hostname Leaf_11 — 3afaH1e Ums yCTpPoOCTBa.

& Hactpolikn port jumbo-frame 1 ip maximum-paths 32 BcTynatoT B cu/ly To/IbKO Nocne nepesarpysku
yCTponcTBa. /19 3T0ro He0H6X0AUMO COXPaHUTbL KOHGOUIypaLuuio 1 BbINONHUTL Nepe3arpysky:
Leaf_11#write
Overwrite file [startup-config].... (Y/N)[N] ?Y
23-Jun-2022 07:13:16 %COPY-I-FILECPY: Files Copy - source URL running-config destination URL
flash://system/configuration/startup-config
23-Jun-2022 07:13:16 %COPY-N-TRAP: The copy operation was completed successfully
Copy succeeded
Leaf_11#reload
This command will reset the whole system and disconnect your current session. Do you want to
continue ? (Y/N)[N] Y
Shutting down ...

MPOKOHTPONNPOBATL NPYMEHEHME HACTPOEK NOC/E nepesarpy3kn MOXHO B BbIBOAE cneayowmx show komaHa,
Mpumep:

Leaf_l1l#show ports jumbo-frame

Jumbo frames are enabled
Jumbo frames will be enabled after reset

Leaf_ll#show ip route

Maximum Parallel Paths: 32 (32 after reset)

Load balancing: src-dst-mac-ip

IP Forwarding: enabled

Codes: > - best, C - connected, S - static,
R - RIP,
0 - OSPF 1dintra-area, OIA - OSPF 1inter-area,
OE1l - OSPF external 1, OE2 - OSPF external 2,
B - BGP, i - IS-IS, L1 - IS-IS level-1,
L2 - IS-IS level-2, ia - IS-IS -dinter area
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Ctpokn Jumbo frames are enabled 1 Maximum Parallel Paths: 32 (32 after reset) roBopsiT 06 ycneLHom
BK/IIOUYEHNM COOTBETCTBYHOLLMX HACTPOEK.

BbINnonHMTE HACTPOWKY MHTEpPKElicoB.

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

Leaf_l1l#terminal no prompt

HacTpoiika nHtepdeiicos:

Leaf_l1l1(config)#interface TenGigabitEthernetl/0/1
Leaf_11(config-if)# description Spine_1

Leaf_11(config-if)# ip address 172.16.1.1 255.255.255.252

This action will reset all neighbor connections on the interface.
Leaf_11(config-if)#exit

Leaf_l1l1(config)#interface TenGigabitEthernetl/0/2
Leaf_11(config-if)# description Spine_2

Leaf_11(config-if)# ip address 172.16.1.5 255.255.255.252

This action will reset all neighbor connections on the interface.
Leaf_11(config-if)#exit

Leaf_11(config)#interface loopbackl

Leaf_11(config-if)# ip address 10.0.0.1 255.255.255.255
Leaf_11(config-if)#exit

3agelicTtBoBaHMe NpoTokosia mappytmsaummn OSPF:

Leaf_l1(config)#router ospf 1
Leaf_l1(router_ospf_process)#network 172.16.1.1 area 0.0.0.0
Leaf_11(router_ospf_process)#network 172.16.1.5 area 0.0.0.0
Leaf_11(router_ospf_process)#router-id 10.0.0.1
Leaf_l11(router_ospf_process)#redistribute connected subnets
Leaf_11(router_ospf_process)#exit

Leaf_l1(config)#interface ip 172.16.1.1
Leaf_l1(config-ip)#ip ospf network point-to-point
Leaf_l1(config-ip)#exit

Leaf_l1(config)#interface ip 172.16.1.5
Leaf_l1(config-ip)#ip ospf network point-to-point
Leaf_l1(config-ip)#exit

3agelictBoBaHue npoTokosna BGP:

& NMogpepxka npotokona BGP npegoctaBnserca no nueH3um (CM. YcTaHoBKa NNLEH3NI).
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Leaf_11(config)#router bgp 65500

Leaf_l1(router-bgp)# bgp router-id 10.0.0.1

This action will reset all neighbor connections and clear BGP routing table.
Leaf_l1(router-bgp)# address-family 1ipv4 unicast
Leaf_l1(router-bgp-af)# exit

Leaf_l1l1(router-bgp)# address-family 12vpn evpn

This action will reset all neighbor connections and clear BGP routing table.
Leaf_l1(router-bgp-af)# exit

Leaf_l1l1(router-bgp)# neighbor 10.0.1.1
Leaf_l1(router-bgp-nbr)# remote-as 65500
Leaf_l1(router-bgp-nbr)# update-source loopback 1
Leaf_l1l1(router-bgp-nbr)# fall-over bfd
Leaf_l1(router-bgp-nbr)# address-family ipv4 unicast
Leaf_l1(router-bgp-nbr-af)# exit
Leaf_l1(router-bgp-nbr)# address-family 12vpn evpn
This action will reset connection with the neighbor.
Leaf_l1(router-bgp-nbr-af)# exit
Leaf_l1(router-bgp-nbr)# exit

Leaf_l1l1(router-bgp)# neighbor 10.0.2.2
Leaf_l1(router-bgp-nbr)# remote-as 65500
Leaf_l1(router-bgp-nbr)# update-source loopback 1
Leaf_l1l1(router-bgp-nbr)# fall-over bfd
Leaf_l1(router-bgp-nbr)# address-family ipv4 unicast
Leaf_l1(router-bgp-nbr-af)# exit
Leaf_l1(router-bgp-nbr)# address-family 12vpn evpn
This action will reset connection with the neighbor.
Leaf_l1(router-bgp-nbr-af)# exit
Leaf_l1(router-bgp-nbr)# exit
Leaf_l1(router-bgp)#exit

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

I3MeHeHWI0 OT YCTPOICTBA K YCTPOICTBY nog/iexar crefyoLuime napameTpbl:

+ Hostname ycTpoiicTBag;

+ Description Ha nHTepdeiicax;

+ IP-agpeca nHTepgeiicos (gousndeckmx + loopback);
* IP-uHTepgeiicel, Ha KoTopbIx BKIto4eH OSPF,;

* OSPF router-id;

* BGP router-id;

+ IP-agpeca BGP-cocegeii.

6.3 Mposepka HacTpoek underlay

Mocne BbINOAHEHWS BbILLEONMUCAHHbLIX HACTPOEK HEOBXOANMO BbINOAHUTL NPOBEPKY YCTAHOBNEHUSA COCEACTB
npotokosnioB OSPF, BGP n BFD.

Vicnonb3yembie KOMaHAbI:

show 1ip ospf neighbor
show 1ip bgp neighbors
show 1ip bfd neighbors
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MpvMep BbINOMTHEHUS BbILLEYKa3aHHbIX Show KoMaH/, Ha ycTpolicTee 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 tel/0/1
172.16.2.1 10.0.0.2 1 172.16.2.2 1 full/ - 00:00:34 tel/0/2
172.16.3.1 10.0.0.3 1172.16.3.2 1 full/ - 00:00:37 tel/0/3

Spine_1l#show 1ip bgp neighbors

BGP nedighbor Remote AS Router ID State Uptime Hold Time

Keepalive

10.0.0.1 65535 10.0.0.1 ESTABLISHED 00,00:09:03 90
30

10.0.0.2 65535 10.0.0.2 ESTABLISHED 00,00:02:52 90
30

10.0.0.3 65535 10.0.0.3 ESTABLISHED 00,00:01:45 90
30

Spine_1l#show ip bfd neighbors

Neighbor Local State Last Down Diag
10.0.0.1 10.0.1.1 Up No Diagnostic
10.0.0.2 10.0.1.1 Up No Diagnostic
10.0.0.3 10.0.1.1 Up No Diagnostic

MpumMep BbINOMHEHNS BblleyKasaHHbIX show komaHg Ha ycTpolicTee Leaf_11:

Leaf_l1l#show ip ospf neighbor

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

Leaf_l1l#show ip bgp neighbors

BGP nedighbor Remote AS Router ID State Uptime Hold Time
Keepalive
10.0.1.1 65535 10.0.1.1 ESTABLISHED 00,00:09:28 90
30
10.0.2.2 65535 10.0.2.2 ESTABLISHED 00,00:05:11 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 ycTaHOB/IEHUSI BCEX COCEACTB B CXEME A0/MKHA ObiTb 06ecneuyeHa IP-CBA3HOCTb MexXay

BCEMMW yCTpocTBaMu. MpoBEPUTbL 3TO MOXHO, BbINMO/THMB KOMaHAy icmp ping ¢ nto60oro ycTpoicTea 4o /1t060ro

Apyroro, ykasaB B kayecTse src 1 dst IP-agpeca loopback-nHtepdeiicos ycTpoicTs.

MpvmMep BbiNosiHeHus ping ¢ Leaf_11 go Leaf_21:

Leaf_l1l#ping 10.0.0.3 source 10.0.0.1
Pinging 10.0.0.3 with 18 bytes of data:

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

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

6.4 Oxupaemblii pesynbrar

Bce cocepctBa npotokona OSPF n BFD B coctoaHun UP. Cocepctsa npotokona BGP B cocTosiHum
ESTABLISHED.

IP-CBSI3HOCTb MEXAY BCEMM YCTPOCTBAMM CXEMbI YCTAHOB/EHA.
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7 HacTtpoiika overlay

Cxema aHasiormyHa ncnonb3yemoii B pasgenax Hacrtporika underlay ¢ ncnosnszosadnem npotokona IS-1S un
HacTtpolika underlay ¢ ncnonb3zosaxHuem npotokosna OSPF.

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

7.1 Hactpoika VXLAN

& NMopnepxka VXLAN npegoctaBnseTcs no AnLeH3un (CM. YCTaHoBKa JTNLIEH3NI).

Co3zpavite Ha ycTpoiictee Leaf_11 VXLAN-uHcTaHC ¢ umeHeM test_vxlan. YctaHoBute emy 3HadeHune VNI
101000 n npussixmte VLAN 1000. NMpeasaputensHo VLAN 1000 gomkHa 6bITb co3faHa 1 NpucyTCTBOBaTb BO
VLAN database.

Leaf_l1(config)#vlan database
Leaf_l1(config-vlan)#vlan 1000
Leaf_l1(config-vlan)#vxlan test_vxlan
Leaf_l1(config-vxlan)#vni 101000
Leaf_l1(config-vxlan)#vlan 1000

Mo ymonyaxuto co3gaHHbiii VXLAN-MHCTaHC HaxoauTest B cocTossHMM no shutdown, T.e. BKtOUYEH. B KOHTEKCTe
HacTpoVikn vxlan ero MOXHO BbIKNHOUMTL KoMaHgon shutdown. Mpumep:

Leaf_11(config-vxlan)#shutdown

Cospaiite aHanormyHblin VXLAN Ha ycTpolictBax Leaf_12 n Leaf_21.

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

Leaf_1l1(config)#interface TenGigabitEthernetl/0/11
Leaf_11(config-if)#description Hostl
Leaf_11(config-if)#switchport access vlan 1000

Leaf_21(config)#interface TenGigabitEthernetl/0/11
Leaf_21(config-if)#description Host2
Leaf_21(config-if)#switchport access vlan 1000

& B paHHoMm npumepe VXLAN uHcTaHC co3gaetcs Ha Bcex ycTpoiicTBax Leaf B yue6HbIX Lensx ans
NOBbILLEHNSA HArNAAHOCTN 1 MHAPOPMATMBHOCTY BbIBOAOB show KomaHz,. B peansHoli IP-chabpuke
VXLAN co3gatoTcs o Heo6xoAMMOCTM U Ha ONpeAeneHHbIX ycTpolicTBax Leaf.
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7.2 MpoBepka HacTpoiikn VXLAN

MpokoHTponupoBaTh ycnewHoe co3gaHne VXLAN MOXHO B BbIBOAE TeKyLLe KoHdurypauum nnm B

nHcpopmarmm npotokona BGP. Bropoit BapnaHT npeAcTas/ieH Ha NpuMepe HxKe.

Leaf_li#show ip bgp 12vpn evpn

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

Network
Route distinguisher:

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

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

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

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

Route distinguisher:
* i[3]1[0][32][16.0.0.

Nexthop

10.0.0.1:1000
1]/88
0.0.0.0

10.0.0.2:1000
2]/88
10.0.0.2

10.0.0.2:1000
2]/88
10.0.0.2

10.0.0.3:1000
3]/88
10.0.0.3

10.0.0.3:1000
3]/88
10.0.0.3

OTOoGpaxeHVe NepBoii 3anucu:

Network

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

Mpe:

Nexthop

10.0.0.1:1000
1]/88
0.0.0.0

* [ 3 ] — Tvn mapwpyTa,
[ © ] — EthTag. B Tekyuueli Bepcun MO He ucnonbayercs;

Metric LocPrf Weight Path

100 0 ?

100 0] ?

100 0] ?

100 0] ?

100 0] ?
Metric LocPrf Weight Path

100 0] ?

* [ 32 ] — p/vHa IP-agpeca UcTodHMKa mapLupyTa;
* [ 10.0.0.1 ] — IP-agpec NCTOYHUKA MapLUPYTa,;

« [ 88 ] — nonHas g/ivHa mapLupyTa.

Hanuuune 3Toi 3anncu roBopmuT 0 CO34aHUM JI0KaSIbHOTO MapLupyTa Tuna 3, Heobxoammoro ans npuema BUM-

Tpaduka MmeTofom ingress-replication. Tak e AaHHbI MapLUpyT aHOHcKpyeTcs BceM BGP-coceasm ¢

BK/ItOUMeHHO AF [2vpn evpn.

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

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

yepes ABa Spine.
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B kauecTBe npoBepkn paboTocnocobHocTh co3gaHHor VXLAN MOXHO MCnosb3oBaTh NPoBepKy IP-CBSA3HOCTU
mexay Host1 n Host2. insa atoro ux IP-uHTepdeiicbl A0/MKHbI 6bITb B OAHON NOACETU.

Mocne ycnewHoro BbINMOTHEHUSI KOMaH/bI Ping MPOKOHTPONIMPYITE Haslnume nydeHHbIx MAC-aapecos B

Tabnmuax Leaf_11 n Leaf_21. Mpumep:

Leaf_l1#show mac address-table
Flags: I - Internal usage VLAN
Aging time 1is 300 sec

Vlan Mac Address

1 e0:d9:e3:26:d6:00
1000 0c:9d:92:61:9f:c4
1000 e0:d9:e3:a8:45:40

tel/0/1(I) cc:9d:a2:53:d6:80
tel/0/1(I) cc:9d:a2:53:d6:81
tel/0/2(I) e0:d9:e3:17:6b:40
tel/0/2(I) e0:d9:e3:17:6b:41

Leaf_21#show mac address-table
Flags: I - Internal usage VLAN
Aging time 1is 300 sec

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

self
dynamic
evpn-vxlan
dynamic
dynamic
dynamic
dynamic

Vlan Mac Address

1 e0:d9:e3:d7:ea:80
1000 0c:9d:92:61:9f:c4
1000 e0:d9:e3:a8:45:40

tel/0/1(I) cc:9d:a2:53:d6:80
tel/0/1(I) cc:9d:a2:53:d6:83
tel/0/2(I) e0:d9:e3:17:6b:40
tel/0/2(I) e0:d9:e3:17:6b:43

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

self
evpn-vxlan
dynamic
dynamic
dynamic
dynamic
dynamic

MAC-agpec Host1 gomkeH 6biTb B Tabnmue Leaf_21, Tun evpn-vxlan. AHanornuHo MAC-agpec Host2 pomkeH

6bITb B TaGNMue Leaf_11, Tun evpn-vxlan.
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B BbiBOAE MHA)OpMaL MK NpoTokona BGP MOXxHO Habnogatb MapLlipyT Tuna 2 ¢ ykasaHnem nsyyeHHoro MAC-
ajipeca yfa/leHHOro XocTa B KauecTBe afpeca Ha3HavyeHusa mapLupyra:

Leaf_l1l#show ip bgp 12vpn evpn

BGP table version is 14, local router ID is 10.0.0.1

Status codes: x* - valid, > - best, i - -dinternal
Origin codes: i - IGP, e - EGP, ? - 1incomplete

Network

Route distinguisher:

Nexthop

10.0.0.1:1000

M

etric

LocPrf

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

Route distinguisher:

0.0.0.0

10.0.0.3:1000

0

100

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

Route distinguisher:

10.0.0.3

10.0.0.3:1000

0

100

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

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

Route distinguisher:
*>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

Route distinguisher:

10.0.0.3

10.0.0.1:1000
1]/88
0.0.0.0

10.0.0.2:1000
2]/88
10.0.0.2

10.0.0.2:1000
2]/88
10.0.0.2

10.0.0.3:1000

3]/88
10.0.0.3

10.0.0.3:1000

3]/88
10.0.0.3

Nexthop

10.0.0.3:1000

0

Metric

100

100

100

100

100

100

LocPrf

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

10.0.0.3

0

100

Weight

Weight

Path

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

3Ta 3anucb roBOpuUT O HasIMuMK mapupyTta tuna 2. Ha yganeHHom VTEP nsyyen MAC-agpec
€0:d9:e3:a8:45:40. insa oTnpaBK1 NaKeToB N0 3TOMY MapLUpyTy Heobxoamnmo ncnonb3oBatb nexthop 10.0.0.3

7.3 Oxunpgaemblii pesynbrar
VXLAN ycneLHo co3gaeTcs.

EcTb BO3MOXHOCTb Nepefayn nosib30BaTe/lbCkoro Tpadmka Mmexay noptamu pasHbix Leaf uepes VXLAN-
TYHHenb.
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8 CeTb ynpaBneHus

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

8.1 Cxema cetn 00B

IP fabric

CLLLIIR i

IF fabric

QOB Access
MES2324/MES2348/
MES3324/3348

[

oA A A A N

LA

DOB Core (Stack) 5

2 units

MES5332A

|P fabric

& YKazaHHble Ha CXeMe MOAEeNV YCTPOWCTB SIBMSIKOTCS PEKOMEHAYEMbIMU.

+ OOB core — CTeK U3 KOMMYTaTOpPOB arperauum, BbINOAHALWMNIA PyHKLMK MappyTmu3auun n DHCP relay.
CnyxuT ong nogkaoyeHns K cetu ynpasseHms kommyTtaTtopoB OOB access nocpenctsom LAG ans
NOBbILIEHUS OTKA30yCTONYMBOCTH.

+ KommyTtatopbl OOB access BbINOMHAKT pPo/ib KOMMYTATOPOB A0CTYMNa K CeTV yrnpas/ieHus, obecneyvsas
noAK/toUYeHne K Heil ynpaensiembix ycTpoiicTs (IP-cpabpukm) nocpeactsom OOB-uHTepdeiicos.

|/|CI'IO]'Ib3yeMbIe B CXeMe NMPOTOKO1bl N TEXHOTOTUN:

+ LAG (link aggregation group) — rpynnbl arperauuv KaHasioB. Kaxaas rpynna nopToB [JO/XHa COCTOSATb
13 nHTepelicos Ethernet c oanHakoBOl CKOPOCTLIO, paboTaloLmnx B AYNJIEKCHOM pexXume.
O6beanHeHne NOpPTOB B rpynny yBenmynsaeT NPonyCcKHYK CNOCOBHOCTL KaHasia Mexay
B3aVMOLEeNCTBYOLLMMY YCTPONCTBAMU U NOBbIIAET OTKa30yCTONYMBOCTL. [pynna nopToB ABAseTcA 415
KOMMyTaTopa OHUM STIOTMYECKUM NOPTOM.

+ LACP (link aggregation control protocol) — no3BonsieT 06beANHATb HECKOMIbKO (PU3NUECKUX KaHA/I0B B
OOMH, Takum 06pa3om co3gasas BbilleonucaHHyto LAG.

« MpoTokon VRRP (Virtual Router Redundancy Protocol) — no3BonsieT 3ape3epBUpoBaTh L3 MO
YMOJI14aHNI0, KOTOPbIA MCNO/b3YIOT BCe YCTpoicTBa IP-thabpukn ans obmMeHa nHopmaymein ¢ cuctemon
yrnpaB/ieHNs], MOHUTOPUHIE, CUHXPOHU3aLMN BPEMEHU U T.A.

+ DHCP Relay areHT. 3agadeit DHCP Relay areHTa saBnsetcs nepegada DHCP-nakeToB OT kveHTa K
cepsepy 1 obpaTHo B cniyyae, ecnn DHCP-cepBep HaxoguTcsa B O4HON CETU, a KNIMEHT — B APYroiA.
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Opyroii doyHKLMen aenseTca gobasneHne 4onosHUTeNbHbIX onuuii B DHCP-3anpock! knveHTa
(Hanpumep, onuun 82).

+ Stack. KommyTtaTtopbl OOB core 06beanHeHbl B cTek. CTekMpoBaHye No3BosisieT UM (OyHKLMOHUPOBaTb
Kak eiMHoe YCTPONCTBO, TEM CaMbIM NOBbILLASA 0TKA30yCTONYMBOCTbL M 06/1eryas ynpas/ieHue.
PekomeHayeTcs NCNoNb30BaTh KOMbLEBYO TOMOMOMMIO 4/19 NOBbILEHUS 0TKa30yCTOMUYMBOCTH CTeKa.

8.2 KoHdhurypauum ycTpoiicTts
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 TenGigabitEthernetl1/0/1
channel-group 1 mode auto

exit

!

interface TenGigabitEthernetl1/0/2
channel-group 2 mode auto

exit

!

interface TenGigabitEthernetl1/0/3
channel-group 3 mode auto

exit

!

interface TenGigabitEthernetl1/0/11
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 OO0B_access_1

switchport mode trunk

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

!

interface Port-Channel2

description OOB_access_2

switchport mode trunk

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

!

interface Port-Channel3

description OOB_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

OOB access

no spanning-tree

|

vlan database

vlan 2

exit

!

hostname 00B_Access_1

|

interface gigabitethernetl1/0/1
description 0OOB
switchport access vlan 2



exit

!

interface gigabitethernetl1/0/2
description 0OB

switchport access vlan 2

exit

!

interface gigabitethernetl1/0/3
description 0OOB

switchport access vlan 2

exit

!

interface gigabitethernetl/0/4
description 00B

switchport access vlan 2

exit

!

interface gigabitethernet1/0/5
description 00B

switchport access vlan 2

exit

!

interface gigabitethernet1/0/6
description 00B

switchport access vlan 2

exit

!

interface gigabitethernetl1/0/7
description 0OB

switchport access vlan 2

exit

!

interface gigabitethernetl1/0/8
description 0OB

switchport access vlan 2

exit

!

interface gigabitethernetl1/0/9
description 0OOB

switchport access vlan 2

exit

!

interface gigabitethernetl1/0/10
description 00B

switchport access vlan 2

exit

!

interface gigabitethernet1/0/11
description 00B

switchport access vlan 2

exit

!

interface gigabitethernet1/0/12
description 00B

switchport access vlan 2
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exit

!

interface gigabitethernetl1/0/13
description 0OB

switchport access vlan 2

exit

!

interface gigabitethernetl1/0/14
description 0OOB

switchport access vlan 2

exit

!

interface gigabitethernetl1/0/15
description 00B

switchport access vlan 2

exit

!

interface gigabitethernet1/0/16
description 00B

switchport access vlan 2

exit

!

interface gigabitethernet1/0/17
description 00B

switchport access vlan 2

exit

!

interface gigabitethernetl1/0/18
description 0OB

switchport access vlan 2

exit

!

interface gigabitethernetl1/0/19
description 0OB

switchport access vlan 2

exit

!

interface gigabitethernetl1/0/20
description 0OOB

switchport access vlan 2

exit

!

interface gigabitethernetl/0/21
description 00B

switchport access vlan 2

exit

!

interface gigabitethernet1/0/22
description 00B

switchport access vlan 2

exit

!

interface gigabitethernet1/0/23
description 00B

switchport access vlan 2
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exit

!

interface gigabitethernetl/0/24
description 0OB

switchport access vlan 2

exit

|

interface tengigabitethernetl1/0/1
channel-group 1 mode auto

exit

|

interface tengigabitethernetl1/0/2
channel-group 1 mode auto

exit

!

interface Port-channell
description 0O0B_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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9 lNpunoxeHue 1
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9.1 KoHdhurypayum c ucnosibzoBaHmem nporokona IS-IS
Spine_1

no spanning-tree

|

port jumbo-frame

|

ip maximum-paths 32

|

hostname Spine_1

|

interface TenGigabitEthernetl1/0/1
description Leaf_11

ip address 172.16.1.2 255.255.255.252
ip router isis

isis network point-to-point

exit

|

interface TenGigabitEthernetl1l/0/2
description Leaf_12

ip address 172.16.2.2 255.255.255,252
ip router isis

isis network point-to-point

exit

|

interface TenGigabitEthernetl1/0/3
description Leaf_21

ip address 172.16.3.2 255.255.255.252
ip router isis

isis network point-to-point

exit

!

interface loopbackil

ip address 10.0.1.1 255.255.255.255
exit

!

!

router bgp 65500

bgp router-id 10.0.1.1
address-family ipv4 unicast

exit

|

address-family 12vpn evpn

exit

!

neighbor 10.0.0.1

remote-as 65500

update-source loopback 1
fall-over bfd



route-reflector-client
address-family ipv4 unicast
exit

!

address-family 12vpn evpn
exit

exit

!

neighbor 10.0.0.2

remote-as 65500
update-source loopback 1
fall-over bfd
route-reflector-client
address-family ipv4 unicast
exit

!

address-family 12vpn evpn
exit

exit

!

neighbor 10.0.0.3

remote-as 65500
update-source loopback 1
fall-over bfd
route-reflector-client
address-family ipv4 unicast
exit

!

address-family 12vpn evpn
exit

exit

exit

!

router isis

address-family ipv4 unicast
redistribute connected

exit

net 49.00601.1111.1111.1111.00
exit

!

!

end

Spine_2

no spanning-tree

!

port jumbo-frame

!

ip maximum-paths 32
!

hostname Spine_2
!
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interface TenGigabitEthernetl1/0/1
description Leaf_1

ip address 172.16.1.6 255.255.255.252
ip router 1isis

isis network point-to-point

exit

|

interface TenGigabitEthernetl1/0/2
description Leaf_2

ip address 172.16.2.6 255.255.255.252
ip router isis

isis network point-to-point

exit

!

interface TenGigabitEthernetl1l/0/3
description Leaf_3

ip address 172.16.3.6 255.255.255.252
ip router isis

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 ipv4 unicast

exit

|

address-family 12vpn evpn

exit

!

neighbor 10.0.0.1

remote-as 65500

update-source loopback 1
fall-over bfd
route-reflector-client
address-family ipv4 unicast

exit

|

address-family 12vpn evpn

exit

exit

!

neighbor 10.0.0.2

remote-as 65500

update-source loopback 1
fall-over bfd
route-reflector-client
address-family ipv4 unicast

exit

|

address-family 12vpn evpn
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exit

exit

!

neighbor 10.0.0.3

remote-as 65500
update-source loopback 1
fall-over bfd
route-reflector-client
address-family ipv4 unicast
exit

!

address-family 12vpn evpn
exit

exit

exit

!

router isis

address-family ipv4 unicast
redistribute connected

exit

net 49.0001.2222.2222.2222.00
exit

!

!

end

Leaf_11

no spanning-tree
|

vlan database
vlan 1000

exit

!

port jumbo-frame
|

vxlan test_vxlan
vhi 101000

vlan 1000

exit

!

ip maximum-paths 32
|

hostname Leaf_11

|

interface TenGigabitEthernetl/0/1
description Spine_1

ip address 172.16.1.1 255.255.255.252
ip router isis

isis network point-to-point

exit

!

interface TenGigabitEthernetl1l/0/2



description Spine_2

ip address 172.16.1.5 255.255.255.252

ip router 1isis

isis network point-to-point
exit

|

interface TenGigabitEthernetl/0/11
description Host1l
switchport access vlan 1000
exit

!

interface loopbackl

ip address 10.0.0.1 255.255.255.255
exit

!

!

router bgp 65500

bgp router-id 10.0.0.1
address-family ipv4 unicast
exit

!

address-family 12vpn evpn
exit

!

neighbor 10.0.1.1

remote-as 65500
update-source loopback 1
fall-over bfd
address-family ipv4 unicast
exit

|

address-family 12vpn evpn
exit

exit

!

neighbor 10.0.2.2

remote-as 65500
update-source loopback 1
fall-over bfd
address-family ipv4 unicast
exit

|

address-family 12vpn evpn
exit

exit

exit

!

router isis

address-family ipv4 unicast
redistribute connected

exit

net 49.0001.0001.0001.0001.00
exit

|
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end

Leaf_12

no spanning-tree

|

vlan database

vlan 1000

exit

!

port jumbo-frame

|

vxlan test_vxlan

vni 101000

vlan 1000

exit

!

ip maximum-paths 32

|

hostname Leaf_12

|

interface TenGigabitEthernetl1/0/1
description Spine_1

ip address 172.16.2.1 255.255.255.252
ip router isis

isis network point-to-point

exit

|

interface TenGigabitEthernetl1/0/2
description Spine_2

ip address 172.16.2.5 255.255.255.252
ip router isis

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 ipv4 unicast

exit

!

address-family 12vpn evpn

exit

!

neighbor 10.0.1.1

remote-as 65500

update-source loopback 1
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fall-over bfd
address-family ipv4 unicast
exit

|

address-family 12vpn evpn
exit

exit

!

neighbor 10.0.2.2

remote-as 65500
update-source loopback 1
fall-over bfd
address-family ipv4 unicast
exit

!

address-family 12vpn evpn
exit

exit

exit

!

router isis

address-family ipv4 unicast
redistribute connected

exit

net 49.0001.0002.0002.0002.00
exit

!

!

end

Leaf_21

no spanning-tree
|

vlan database
vlan 1000

exit

!

port jumbo-frame
|

vxlan test_vxlan
vni 101000

vlan 1000

exit

|

ip maximum-paths 32
|

hostname Leaf_21

!

interface TenGigabitEthernetl1/0/1
description Spine_1

ip address 172.16.3.1 255.255.255.252



ip router isis

isis network point-to-point

exit

!

interface TenGigabitEthernetl1/0/2
description Spine_2

ip address 172.16.3.5 255.255.255.252

ip router isis

isis network point-to-point
exit

|

interface TenGigabitEthernetl/0/11
description Host1l
switchport access vlan 1000
exit

!

interface loopbackl

ip address 10.0.0.3 255.255.255.255
exit

!

!

router bgp 65500

bgp router-id 10.0.0.3
address-family ipv4 unicast
exit

!

address-family 12vpn evpn
exit

!

neighbor 10.0.1.1

remote-as 65500
update-source loopback 1
fall-over bfd
address-family ipv4 unicast
exit

|

address-family 12vpn evpn
exit

exit

!

neighbor 10.0.2.2

remote-as 65500
update-source loopback 1
fall-over bfd
address-family ipv4 unicast
exit

|

address-family 12vpn evpn
exit

exit

exit

!

router isis

address-family ipv4 unicast
redistribute connected
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exit

net 49.0001.0003.0003.0003.00
exit

!

!

end

9.2 KoHdhurypauyum c ncnosibzosaHmem npotokona OSPF
Spine_1

no spanning-tree
|

port jumbo-frame
|

ip maximum-paths 32
|

hostname Spine_1

|

line console

exec-timeout 0

exit

!

interface TenGigabitEthernetl1/0/1
description Leaf_11

ip address 172.16.1.2 255.255.255.252
exit

!

interface TenGigabitEthernetl1/0/2
description Leaf_12

ip address 172.16.2.2 255.255.255.252
exit

!

interface TenGigabitEthernetl1/0/3
description Leaf_21

ip address 172.16.3.2 255.255.255.252
exit

!

interface loopbackl

ip address 10.0.1.1 255.255.255.255
exit

!

!

router ospf 1

network 172.16.1.2 area 0.0.0.
network 172.16.2.2 area 0.0.0.
network 172.16.3.2 area 0.0.0.
router-id 10.0.1.1
redistribute connected subnets
exit

!

interface ip 172.16.1.2

[clolO]



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 65535

bgp router-id 10.0.1.1
address-family ipv4 unicast
exit

|

address-family 12vpn evpn
exit

!

neighbor 10.0.0.1

remote-as 65535
update-source loopback 1
fall-over bfd
route-reflector-client
address-family ipv4 unicast
exit

!

address-family 12vpn evpn
exit

exit

!

neighbor 10.0.0.2

remote-as 65535
update-source loopback 1
fall-over bfd
route-reflector-client
address-family ipv4 unicast
exit

!

address-family 12vpn evpn
exit

exit

!

neighbor 10.0.0.3

remote-as 65535
update-source loopback 1
fall-over bfd
route-reflector-client
address-family ipv4 unicast
exit

!

address-family 12vpn evpn
exit

exit

exit
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end

Spine_2

no spanning-tree

|

port jumbo-frame

!

ip maximum-paths 32
|

hostname Spine_2

|

line console

exec-timeout 0

exit

!

interface TenGigabitEthernetl1/0/1
description Leaf_1

ip address 172.16.1.6 255.255.255.252
exit

!

interface TenGigabitEthernetl1/0/2
description Leaf_2

ip address 172.16.2.6 255.255.255.252
exit

!

interface TenGigabitEthernetl1/0/3
description Leaf_3

ip address 172.16.3.6 255.255.255,252
exit

!

interface loopbackl

ip address 10.0.2.2 255.255.255.255
exit

!

!

router ospf 1

network 172.16.1.6 area 0.0.0.
network 172.16.2.6 area 0.0.0.
network 172.16.3.6 area 0.0.0.
router-id 10.0.2.2
redistribute connected subnets
exit

!

interface ip 172.16.1.6

ip ospf network point-to-point
exit

!

interface ip 172.16.2.6

ip ospf network point-to-point

[l olNO]



exit

!

interface ip 172.16.3.6
ip ospf network point-to-point
exit

!

router bgp 65535

bgp router-id 10.0.2.2
address-family ipv4 unicast
exit

|

address-family 12vpn evpn
exit

!

neighbor 10.0.0.1
remote-as 65535
update-source loopback 1
fall-over bfd
route-reflector-client
address-family ipv4 unicast
exit

|

address-family 12vpn evpn
exit

exit

!

neighbor 10.0.0.2
remote-as 65535
update-source loopback 1
fall-over bfd
route-reflector-client
address-family ipv4 unicast
exit

|

address-family 12vpn evpn
exit

exit

!

neighbor 10.0.0.3
remote-as 65535
update-source loopback 1
fall-over bfd
route-reflector-client
address-family ipv4 unicast
exit

|

address-family 12vpn evpn
exit

exit

exit

!

!

end
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Leaf_11

no spanning-tree

|

vlan database

vlan 1000

exit

!

port jumbo-frame

|

vxlan test_vxlan

vhi 101000

vlan 1000

exit

!

ip maximum-paths 32

|

hostname Leaf_11

|

interface TenGigabitEthernetl1/0/1
description Spine_1

ip address 172.16.1.1 255.255.255.252
exit

!

interface TenGigabitEthernetl/0/2
description Spine_2

ip address 172.16.1.5 255.255.255.252
exit

!

interface TenGigabitEthernetl/0/11
description Host1l

switchport access vlan 1000

exit

!

interface loopbackl

ip address 10.0.0.1 255.255.255.255
exit

!

!

router ospf 1

network 172.16.1.1 area
network 172.16.1.5 area
router-id 10.0.0.1
redistribute connected subnets
exit

!

interface ip 172.16.1.1

ip ospf network point-to-point
exit

!

interface ip 172.16.1.5

ip ospf network point-to-point
exit

0.0.0.0
0.0.0.0



router bgp 65535

bgp router-id 10.0.0.1
address-family ipv4 unicast
exit

|

address-family 12vpn evpn
exit

|

neighbor 10.0.1.1
remote-as 65535
update-source loopback 1
fall-over bfd
address-family ipv4 unicast
exit

|

address-family 12vpn evpn
exit

exit

|

neighbor 10.0.2.2
remote-as 65535
update-source loopback 1
fall-over bfd
address-family ipv4 unicast
exit

|

address-family 12vpn evpn
exit

exit

exit

!

!

end

Leaf_12

no spanning-tree
|

vlan database
vlan 1000

exit

!

port jumbo-frame
|

vxlan test_vxlan
vni 101000

vlan 1000

exit

|

ip maximum-paths 32
!
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hostname Leaf_12

|

interface TenGigabitEthernetl/0/1
description Spine_1

ip address 172.16.2.1 255.255.255.252
exit

|

interface TenGigabitEthernetl1/0/2
description Spine_2

ip address 172.16.2.5 255.255.255.252
exit

|

interface loopbackil

ip address 10.0.0.2 255.255.255.255
exit

!

!

router ospf 1

network 172.16.2.1 area 0.0.0.0
network 172.16.2.5 area 0.0.0.0
router-id 10.0.0.2

redistribute connected subnets
exit

!

interface ip 172.16.2.1

ip ospf network point-to-point
exit

!

interface ip 172.16.2.5

ip ospf network point-to-point
exit

!

router bgp 65535

bgp router-id 10.0.0.2
address-family ipv4 unicast
exit

|

address-family 12vpn evpn

exit

!

neighbor 10.0.1.1

remote-as 65535

update-source loopback 1
fall-over bfd

address-family ipv4 unicast
exit

|

address-family 12vpn evpn

exit

exit

!

neighbor 10.0.2.2

remote-as 65535

update-source loopback 1
fall-over bfd
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address-family ipv4 unicast
exit

!

address-family 12vpn evpn
exit

exit

exit

!

!

end

Leaf 21

no spanning-tree
|

vlan database
vlan 1000

exit

!

port jumbo-frame
|

vxlan test_vxlan
vni 101000

vlan 1000

exit

!

ip maximum-paths 32
|

hostname Leaf_21

|

interface TenGigabitEthernetl1/0/1
description Spine_1

ip address 172.16.3.1 255.255.255.252
exit

!

interface TenGigabitEthernetl1/0/2
description Spine_2

ip address 172.16.3.5 255.255.255.252
exit

!

interface TenGigabitEthernetl1/0/11
description Host1

switchport access vlan 1000

exit

!

interface loopbackl

ip address 10.0.0.3 255.255.255.255
exit

!

!

router ospf 1

network 172.16.3.1 area 0.0.0.0
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network 172.16.3.5 area 0.0.0.0
router-id 10.0.0.3
redistribute connected subnets
exit

!

interface ip 172.16.3.1

ip ospf network point-to-point
exit

!

interface ip 172.16.3.5

ip ospf network point-to-point
exit

!

router bgp 65535

bgp router-id 10.0.0.3
address-family ipv4 unicast
exit

|

address-family 12vpn evpn
exit

!

neighbor 10.0.1.1

remote-as 65535
update-source loopback 1
fall-over bfd
address-family ipv4 unicast
exit

|

address-family 12vpn evpn
exit

exit

!

neighbor 10.0.2.2

remote-as 65535
update-source loopback 1
fall-over bfd
address-family ipv4 unicast
exit

!

address-family 12vpn evpn
exit

exit

exit

!

!

end

53



	Цель
	Используемые термины и сокращения
	Архитектура Spine-Leaf
	Установка лицензий
	Настройка underlay c использованием протокола IS-IS
	Настройка Spine
	Настройка Leaf
	Проверка настроек underlay
	Ожидаемый результат

	Настройка underlay c использованием протокола OSPF 
	Настройка Spine
	Настройка Leaf
	Проверка настроек underlay
	Ожидаемый результат

	Настройка overlay
	Настройка VXLAN
	Проверка настройки VXLAN
	Ожидаемый результат

	Сеть управления
	Схема сети OOB
	Конфигурации устройств

	Приложение 1
	Конфигурации с использованием протокола IS-IS
	Конфигурации с использованием протокола OSPF


