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 Betyn - YoMy knacuyHmm Ethernet nepectas maclwutabysatnca?

* Po3pin1-EVPN— 6inbwe, Hi>x npocto VXLAN
* Po3ain 2 - Apxitektypa EVPN y Junos
* Po3pin 3 - MexaHiamu 3axmcty EVPN y Junos

* Po3pin4 - EVPN DCI ta Mmepexi Service Provider



» Yomy knacuyHun Ethernet nepecrtaB macwtabyBatuca?

-

O6Me)XeHHA PiLLeHHA
Lo nanu VLAN e 4094 VLAN * BukopucTaHHa QinQ: noasinHe
e |30NnAuia L2-goMeHiB * [1pnB'aska oo ¢i3anyHOI Tononorii TeryBaHHA gnAa Metro Ethernet
e Binkputum ctanpapt IEEE e CknagHwun Stretch L2
802.1Q * Broadcast-goMeHM poCcTyTb Ane 3anuwmnumnce npobnemu:
* [lpocTe cerMeHTyBaHHA pa3oM i3 Mepexero e CknagHumn Stretch L2
e Broadcast

VLAN uynoBo npauroBanu B KopnopaTuBHUX Mepexkax, ane He MacluTabyBanuca gna cydacHux gaTta-LUeHTpiB Ta Mepex
npoBangepis.

telecom
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» Yomy STP ctaB npobnemoio?

NMepeBaru STP

e 3anobiratu L2-netnam

Hacnipku STP
e briokyBaHHA pe3epBHUX KaHarniB
e HeBnkopucTaHa nponyckHa 34aTHICTb
¢ [loBinbHa KOHBEPreHLuyis
e [loraHo MacwTabyeTbca y Benukunx Fabric

telecom

Mepe>ka Mae gekinbka wnsaxie, ane STP 4,03B0ONAE BUKOPUCTOBYBATU NINLLIE HACTUHY 3 HUX.

ITBIZ



» Aki npobnemn noTpibHO 6YyNO BUPILINTI?

»

HezanexHicTtb

Broadcast
Unknown MAC Learning 4094 VLAN
Unicast

NoriyHol
MepeXi Bif,
dI3NYHOI

QinQ

(S-Tag + C-Tag)

telecom

ITBIZ

[MoTpi6bHa 6yna HoBa apxiTekTypa MaclutabyBaHHA Layer 2.



» Hasiwo 3'asuBca VXLAN?

Outer Outer uppP VXLAN
Original L2 Fram FCS
MAC Header IP Header Header Header . b

Lo supiwye VXLAN
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VXLAN He 3aMiHtoe VLAN — BiH 3abe3nedye maclwutabysaHHA Ethernet nosepx IP.



. B .

» Yu poctatHbo nuwe VXLAN?

X HeBupiweHi

v Overlay NMUTaHHA
v 24-bit VNI * MAC Learning
v Layer3 Transport e BUM Traffic

v MacwTtabyBaHHA e Flooding
e Control Plane

Came EVPN 3po6ume VXLAN NoBHOLLIHHOK TEXHONOriED NOBYA0BM CyHaCHUX Mepexx

HacTynHun Kpok
BGP EVPN

Control Plane gna
VXLAN

telecom
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Po3nin 1
EVPN— 6inbwe, H>X npocTto VXLAN




» EVPN — kepyto4ya nnowmHa cydacHol Fabric

»

MP-BGP EVPN

Control Plane

% E 9
000 - - | « EVPN 3abesneuye

MAC/IP Route BUM Consistency |
| Distribution Exchange Handling & Scale MaCLLITa6OBaHy Ta
o - > — o
HOST-01 2 ; \ HOST-03 ereKTVIBHy KOMYHIKaulo
10.1.1.10 ” N 10.1.1.30 -
VIEP . VTEP M VTEP
(cooooo | - floanocm\ ‘
- VXLAN Overlay (Data Plane) " s
QFX &« e —— -5 QFX i
o LEAF-01 Q LEAF-02 ' o
HOST-02 ; “ HOST-04

Underlay IP Fabric

10.1.1.20 10.1.1.40
(ECMP)
A 5 Posnosciogxennn MAC/IP ® BincytHicTe Flood & Learn ,J'" MacwrabosaHicTb
* IHOpMaUIA NPO KiHLEs! Byanu He norpibHo flood-utk Hesigom al LleHTpanizoBaHuin KOHTPONL CTaHy Mepexi
NOWKpOETHEA Yepes MP-BGP EVPN, yHiKacTu, ARP 4u iHWI naxeTi 3abeanevye edexTUBHICTD y BENMKKMX

telecom

a He yepes flooding. fabric I T B I z



» EVPN — ue He VXLAN

MP-BGP ( Control Plane )

MPLS ( Data Plane ) Pravider Based Bridging Network Virtualization He3anexHicrb

( Data Plane ) Overlay ( Data Plane )

(R 2
| Bifl TPAHCNOPTHOI
EVPN aver MPLS £EVPN with PBB EVPN over NVO tunnais \ { N : p p
(MPLS service labels) (Higher scalability, (08 VXLAN, MFLSoGRE ¥ =P

daployod ovet MPLS) deployed avor IP) E V P N

Control Plane

TeEXHoNorii

———————————————— g R L A ——t— e S
: VM : Q >  €auka mopgens |
: Kd_ > ) - = S KepyBaHHA ANA Pi3HUX
| e ! g S TWNIB OBepneis
EVPN-VXLAN EVPN-MPLS
Data Center Service Provider
IJ\“I MHyuKicTb
p——— s (D Bubopy HanbinbLL
IP Fabri B — :
\ A abric J MPLS Core = i NIAXOAALLOro
QFX QFX Data Plane
VTEP VTEP
VXLAN Overlay () 9 MPLS Data Plane
telecom
OnTuManbHO ANA CyHacHUX ()  OnTuManbHO ANs NPoBataePCbKMX IT B I z

Data Center Mepex A mepex (L2/L3 VPN, EVPN PBB)



» LUlo nae EVPN?

n MAC Distribution

Po3nosciopxeHHs
MAC/IP yepe3z MP-BGP

s wpacp -

VTEP

n Aliasing
BanaHcysaHnHs no
Multi-Homed By3nis

i.n.,hl

|

EVPN — uye Habip mepexxeBux cepeicis, a He nuwie 3amiHa Flood & Learn.

B ARP Suppression

3meHwenns Broadcast
1a ARP Flood

VTEP e i@

B Mass Withdraw

sunaka koHeepreHuin
np¥ BiaAMOBax

MeHwe Flooding. lsmawa koHsepreHuia. Kpalwa MacwrtaboBaHiCTb.

B Multi-Homing

AKTUBHE BMKOPUCTaHHSA
BCiX KaHanis

B IP Prefix Advertisement

MapuwpyTtusauis mix VRF
6e3 L2 Flooding

IP Prefix
Sy (Route Z.ypr 5)
' -—————3
{ VRF \
}‘, A ) - L — —

P
e

IP Fabric )

ITBIZ
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» LUlo smiHioe EVPN?

Bia knacnyHoro Ethernet no cyyacHol Fabric

Knacuuynuun Ethernet

Flood & Learn

KomyTtaTtopu eusyaiote MAC yepes Flooding

Broadcast / ARP

LWupokomosHi ARP 3anutu
NO BCbOMY CErmMeHTy

STP

3anobiraHHsa NeTNaM WAAXOM
6GnokysaHHa nopTie

Blocked Links

Slow Convergence

EVPN Fabric

MAC/IP Advertisement
Poznoeciopxkerns MAC/IP indopmauii
yepes MP-BGP (Control Plane)

ARP Suppression

NokansHa o6pobra ARP.
Menwe Broadcast tpadiky

ECMP + Multi-Homing
BukopucTaHHa BCiX 4OCTYNHUX LWNAXIB
6e3 6nokyBaHHs

Active/Active
YcCi kaHanu akTueHi OQHOYaCHO.
Binbwe nponycKHOoI 3AaTHOCTI

Fast Convergence

LWeuaka koHusepreHuis 3asanaku BGP EVPN
(coTHi MinicexkyHa)

MosinbHe BiAHOBNEHHSA NICNA BIAMOB
(cexyHam)

4094 VLAN ID

ObmexxeHuit NPoCTip cermeHTauil
(12-bit)

16M VNI (24-bit) telecom

MacwrabosaHicTs cermeHTauii I I BI Z

o ~16 MinbHUOHIB

| N A A

)
@ PesepsHi kaHanu 3abnokosaHi
STP



Po3ain 2
ApxiTtektypa EVPN y Junos




»

" IP-VRF (L3)
| L3 cermenTauis / MynsTu-tenant

EVPN t
Overlay IRB
(MP-BGP EVPN) MapuwpyTusauis Mix VLAN

t

Bridge Domain
L2 cermenTun (VLAN)

1

MAC-VRF
KonTtekct EVPN (MAC Ttabnuui)

|

EVPN Fabric
MP-BGP EVPN

EVPN

Control Plane
MAC-VRF — ueHTpansHuin enemeHT EVPN apxitekTypu 8 Junos.

YcepeauHi Hboro cTeoptotoTecs L2 cepeicu (Bridge Domain), aonaetocs IRB

@ e

Ans MapwpyTtu3sauii Ta popmyeTeca L3 cermenTauia (IP-VRF).

Underlay
IP Fabric

telecom

Underlay IP Fabric ITBIZ

eBGP / iBGP / OSPF / IS-IS

& O



» Yomy MAC-VRF, a He virtual-switch?

Lo sinbysaeTtbcs y BGP?

virtual-switch MAC-VRF
(TpaanuinHmnin) (cywacuuit cranpapr EVPN) user@leaf@1> show route table bgp.evpn.@
@ Apidveirive lepapxin bridge-domains MAC rabnuui sinokpemneni sig Route Distinguisher: 10.0.0.1:1
ycepeauHi instance rnobaneHoi Tabnuui, sk VRF ans IP > 2:65000:10100::1:1:1 Type:2

MAC Advertisement

;2 NokansHe HasyanHs MAC IHdpopmauin npo MAC/IP
RS Control Plane (Flood & Learn) PO3NOBCIOAXYETLCA Yepe3 BGP

(Route Type 2, 3, 5 rowo) MAC-VRF renepye Ta anoncye EVPN

Route Type 2 (MAC/IP Advertisement).

/) N VLAN-based a6o MiaTpumye BCi TUNK cepsicie: A
' - -
7, Twnu cepsicis VLAN-aware VLAN-based, VLAN e'aware_, .

VLAN-bundle B eamnHin noriui S St beR MAC-VRE
K2 i _ Mpus'a3aHMin 4O KOHKPETHOrO €aununin, yHidikosaHui cnocib routing-instances { routing-anstances it
i N THOSRCAIMECT. TUNY cepsicy ans scix EVPN cuenapiis Tenant-A { Tenant-A {

instance-type instance-type mac-vrf;
(=1=) Nnardpopmu MIATPUMYETHCA NPAKTUYHO Ha Hoewuit ctaHpapT: Bumarae S e el service-type vian-aware;
— a6 : & (MX, QFX, EX)  CBixwux Bepcin Junos, niaTpumka SEVIORTIDN V- ) telecom
-t 1a Macwrabysanus Bcix nnarpopmax ; A ,
) > ITBIZ

Ha cydacHux nnarpopmax
(QFXS5k/10k/EX4k, MX Towo)



1. VLAN-based
1:1 VLAN ID — EVI

2. VLAN-aware
N:1 (N-VLAN-ID — EVI)

3. VLAN-bundle
N:1 (N-VLAN-ID — EVI)

VNI = 50101
MAC-VRF-1 == EVI-1
BD-1/ Bridge-Table-1
Host1l J JL Host2
vunio @ | 57 0 ® v
Host3 . @ Hosws
VLAN 102 VLAN 102

VNI = 60102
MAC-VRF-2 == EVI-2

BD-2 / Bridge-Table-2

= 1:1 VLANID no EVI

= RT per VLAN-VNI

= TMiarpumye nopmanizauilo VLAN (onuiiHo)

= Edexruenun flooding (broadcast domain per EVI)

* MNepekpurras VLAN-id scepeauni syana (SP-style)

= Kowen VLAN-VNI mac okpemy bridge-table

» Type-5 VRF sipryanizauis per edge leaf
(nonaTtkoea onuyis: ERB Ta BO ausaiid)

Konw sukopucrosysaTu:
Knacuyni mepexi 3 yHikansuumum VLAN 1D
" Ha piBHI BCLOro paracenreny.

sl2)a

leafl leaf2
Hostl o AT VKLAN 711\ @ '
VLAN1 I/ VLAN 11
Host3 Hostd
VLAN 2 ‘ ‘ VLAN 12
HostS Hosté
VLAN3 VLAN 13

= N:1(N-VLAN-ID go EVI)

» RT per VRF

* [liarpumye Hopmanizauio VLAN (onuiiiHo)

» Edexrusnui flooding

» Menwe EVPN AD routes

* [epexpurta VLAN-id scepeawusi syana (SP-style)

= Jlerwe popasatu Hosi VLAN

= Koxen VLAN-VNI mae okpemy bridge-table

« Type-5 VRF gipryanisauia per edge leaf
(nopatkosa onuin: ERB ta BO ausanH)

Konu sukopucToByBaTh:
@ Bararo VLAN 3 Mmoxnueum nepexpurtam |D

MK PI3HUMM MaUgaHYMKAMM,

VNI = 101102
MAC-VRF-1 == EVI-1
BD-1/ Bridge-Table-1
leafl leaf2
—— VXLAN : Host2
s e =)
vanio @ NI/ ’ ® o
Host3 Hostd
VLAN 20 . . s
Hosts Host6
VLAN30 = VLAN 30

= N:1(N-VLAN-ID po EVI)

= RT per VRF

= Menwe EVPN AD routes

» [Mepexpurra VLAN-id scepeauni syana (SP-style)
* Hemae Hopmanizauii VLAN

= Yci VLAN 3 panoro EVI B ogHin bridge-table

= Bridged-overlay apxitexrypa

2 Konu BUKOPpMCTOBYBaTHL telecom

Konu norpibHi nepexputta VLAN 1a MidiMym I I BI z

e EVPN mapwpyris (MacwrabosaHicTs).



©

EVPN-VXLAN (NVO)

Border-Leaf

Border-Leaf
L2/L3 VXLAN Leaf
Leaf =="1g= - == == > o @ E @ = — ° SN ‘ ® g
(NVE) - - 2 \ 4
, ’ ; L2/1.3 Handoff L ~ . : v 7
' = i : | 1 S
| | G ’.‘ ‘ @ : : 4 (1} L3 Routing
| | { | |
L;,,J { ) LULE) LS | ]
Biue VLAN Green VLAN Biue VLAN Green VLAN Blue VLAN  Green VLAN IRB-VRF
¢ MapuwpyTHaauia BUKOHYETbCA Ha kOxHOMY Leaf * Mapupytrsauin BuxonyeTeca Ha Border abo Central Gateway
¢ JlokanoHui W03 ANA KOXHOro cermenTa L2 * OaumH wNo3 ans BCix cerMenTis
¢ Bucoka macwraboBaHicTh Ta BIACYTHICTL UEHTPANbLHONo WY » [lpocrora apXiTexTypu, ane MOXNMBE By3bKe Micue

Kpwrepin

Pons mopeni

Ae auxonyerven L3
Default Gateway
IRB intepdeicn
EVPN Route Types
East-West rpadix
3arpumxa (Latency)
Macwrabosanicrs
BiamomocTidxicrs

Tunoani use case

Mopiexannn ERB ra CRB

ERB (Edge-Routed)
Poanoginesa L2/L3 dabipuxa
Ha koxoomy Leal
Anycast IRB wa Leaf
Ha acix Loal
Type-2, Type-5
MapupyTHIyeTacn NOKANBHO
Husbxa
Bucoxa

Poanopinesa

Modern DC / Cloud

CRB (Central-Routed)

Uesrpanizonara L3 dabpuxa
Ha Spine / Bordeor
LiemMTpanizosanmi wnos
NALLe Ha LOMTRANSMNX iy afax
Type-2 (ko Type-5)
Trombone wepes uewTp
(.’-l,ﬂ-.'lﬂ“

Cepeann

Levtpanizosama

Mirpauli / Legacy DC

telecom

ITBIZ



» L3yEVPN:IRB, VRF ta Route T5

Symmetric IRB, Asymmetric IRB Ta Anycast Gateway

IRB: Symmetric vs Asymmetric MopisHAHHA

. Kpurepin Asymmetric Symmetric
Asymmetric IRB Symmetric IRB Anycast Gateway
MapLpyThsauin Ingress Leaf Ingress + Egress Leaf
IRB.100 IRB.100
Host IRB . Host IRB L IRB
Y i T NG g MacwrabosaHicTs Cepenms Bucoka
| / N o~ S . P L i, ol
E— B )—pe]  J—p(van -]  EX X
‘ k Host | | . Cxknagmicrs Huaoka Buwa
1010001  EVPNVXLAN 46 100,01
’ aa:bb:cc:dd:ee:ff aa:bb:cc:dd:ee:ff
> Q - > Q . VRF Mewnuwe binswe
Leafl Leaf2 }
Remote IRB Remote IRB Type 5 Ready Hi Yo
¢ MapwpyTtraauis nuwe Ha ingress Leaf e MapuwpyTtusauia Ha ingress i egress Leaf — — — — —
+ Onnakosui IP ta MAC Ha seix Leaf
¢ [Ipocriwe HanawTysBaHH/ ¢ Kpawa macwrabosaHicTs
*  MeHuwe BMKOPUCTaHHA pecypcis e [linTpumka Type-5 Ta po3wmpernx cueHapiis
telecom

ITBIZ



» L3yEVPN:IRB, VRF ta Route T5

IP-VRF Ta Route Type b

. . CLL: Cresopennn IP-VRF
IP-VRF (Mapwpytusauis L3) Route Type 5 (EVPN IP Prefix)
= . routing-instances {
PN ol
Lt l‘_t Tenant-A-L3
u tw=m instance-type vrf;
8 Type 5 protocols {
- . . . . evpn
Bridge Domain O™~0O IP Prefix Advertisement {p-prefix-routes:
! )
IRB.100 } '
' }
Tenant-A-L3 (IP-VRF)
) user@leaf0l> show route table bgp.evpn.0
'
10.200.0.0/24 5:65000:10100::10.20.0.0/24 BGP EVPN: Route Type 5
user@leaf@l> show route table bgp.evpn.®
*  Mapwpyrmnaauin IP 8 mexax VRF

5:65000:18106::10.20.0.0/24

* l3onAuin mapwpyTis mix Tenant Best Active BGP route

¢ AnoHcyoTtees IP-n iKCH MAC-
* Buxopucrosyerscs Route Type 5 AoucyioTCR pedixcu Ges MAC-anpec

* Route Type 5 (IP Prefix Advertisement)
routing-instances ( * Buxopucrosyerbes ana L3 VPN * Anoncyorscs IP-npedikcn 6ez MAC-anpec
Tenant-A-L3

instance-type vrf; ¢ He norpebye sxoro MAC 8 EVPN * He norpebye anoncy MAC & EVPN

telecom

ITBIZ



@ Route Type 2 @ Route Type 3 @ Route Type 5

MAC/IP Advertisement Inclusive Multicast (IMET) IP Prefix Advertisement
= Leafl Leaf2
MAC aa:bb:cc:dd:ee:ff VTEP VTEP2 IP Prefix

iy = = = 4 VXLAN Overlay } = — —

s P 10.100.0.10 10.10.0.0/24

— ¢ -~ ®-0-----> IP-VRF

BUM Traffic
MNepenae indopmauilo Npo KiHUesi XoCTH (Broadcast, Unknown Unicast, Multicast) MNepepace IP-npedikcn mix VRF ta mepexamu
e MAC + IP Binding ®opmye VXLAN Overlay ra pocrasnse BUM-Tpadik e |P Prefix Advertisement
® ARP / ND Suppression e VTEP Discovery @ Inter-VRF Routing
® Anycast Gateway e BUM Replication (Flood List) e DCI (Data Center Interconnect)
® Host Mobility @ Broadcast / Unknown Unicast ® External Prefixes
e Multicast

show route table bgp.evpn.® show route table bgp.evpn.@ show route table bgp.evpn.@
2:65000:10100::aa:bb:cc:dd:ee: ff 3:65000:10100::0 5:65000:10100::10.10.0.0/24

3'asnseTLCA nicns: 3'ABNAETLCA Nicns: 3'ABNAETLCA NICNA:

creopeHHa MAC-VRF Ta IRB nobynosu VXLAN Overlay (VTEP) creopenHsn IP-VRF

. Typ(‘ 2 . Type 3 ‘ Type 5 Mpuknan BMBOAY
— user@leaf@l> show route table bgp.evpn.®
: > @ — @ 2:65000:10100: :aa:bb:cc:dd:ee:ff # Type 2 - MAC/IP Advertisement telecom

: 3 oh Type 3 - IMET Route IIBIz
Xoctm Overlay Ta BUM IP-npedixkcu 3:65000:10100::0 v hpe il

(MAC/IP) (IMET) (L3 Routing) 5:65000:10100::10.10.0.6/24 # Type 5 - 1P Prefix



Po3ain 3
MexaHi3amu 3axmucty EVPN y Junos




» Ak EVPN poctaBnae Broadcast, Unknown Unicast Tta Multicast?

»

Route Type 3 (IMET) Ta Ingress Replication

MP-BGP EVPN
Route Type 3 (IMET)

~_ KoxeHn VTEP peknamye
ceoo ywacts y VNI

.~ ®opmyeTnes Flood List ™ <

Clients / Hosts Clients / Hosts

@ Q Leaf-1 Leaf-2 Leaf-3 l;
| 0 vwer | ______ | vTEP VTEP =

| S —— |

VLAN / BD E - VLAN / BD

10.10.10.0/24 : A 10.10.10.0/24
' VXLAN Overlay iv
- > < -
Broadcast "+‘ > e i (VNI 10100) e = A s 1 Broadcast
Unknown Unicast ‘ S e ~ ‘Q = g W , Unknown Unicast
Millticast VXL ,.m ;"..‘ Tk LAN Packet Multicast

Ingress Replication (Head-End Replication)
Creopioerbca okpema VXLAN-konia ans koxHoro VTEP 3i cnucky Flood List

ik

© @

Lo sinbysaeTbca?

1.

© @

VTEP anoHcye cebe
yepe3s Route Type 3 (IMET)
y nesHomy VNI

.

. lHwi VTEP orpumyiors

iHpopmauio Ta popmyioTs
Flood List

-

Leaf orpumye
BUM-Tpadik Big xocra

-

. Creoprooreca VXLAN-konii

Ta BIANPABNAIOTHCA KOXKHOMY
VTEP 3i cnucky

¥

. VTEP orpumye Ta gocragnse

Kaap nokanbHUM xXoCctam

telecom

ITBIZ



-

1. Ingress Replication (Head-End Replication) 2. Multicast Underlay (PIM/IGMP)

Control Plane VTEP anokncyiots csoio y4acts y VNI Control Plane VTEP anoncyoTe caowo ysacts y VNI

MP-BGP EVPN Dopmyerscs Flood List MP-BGP EVPN @opmyeTecs Flood List (Group Members)
Route Type 3 (IMET) e D Route Type 3 (IMET) s

. “ e : -
O : + P ‘ . -

Leaf-1 Leaf-2 Leaf-3 Leaf-1 Leaf-2 Leaf-3
VTEP VTEP VTEP VTEP VTEP VTEP
=3 B vxanovensy Bg =3
gl (VNI 10100) » y
Host A > o Host A > Underiay Network
- PIMM
Broadcast W e 'S > Bihaiteaia ' < ( ulticast) ¥
Unknown Unicast / 2 VXLAN VXLAN P VILAN Unknown Unicast / =% @
Multicast Packet Pocket Packet Multicast (*,G)
<3
Sk ue npaysoe ik ue npauoe
1. Leaf orpumye BUM-xanp sig xocra, 1. Leaf signpasnnc BUM-xagp y Multicast rpyny (*,G).
2. Creopioe okpemy VXLAN-xonio ans xoxworo VTEP 3i cnucky Flood List, 2. Underlay (PIM/IGMP) 6yaye aepeso po3noBciogXeHHs
3. KoxmHa xonin ynikasrom gignpasnserscs signosignomy VTEP. 3. Kagp pennikyetncs a8 mepexi nnwe Ha rinkax, ae € VTEP-orpumysavi,

0 Nepesarn 0 Heponikm 0 MNepesarw o Hegonixm

* He norpebye Multicast y Underlay Buwmit rpadik y Leaf (CPU, nam'aTs) *  Huwue nasanraxenHn Ha Leaf (Meswe xonii) + MNorpebye Multicast y Underlay (PIM)
« [pocrora HanawTyBsamHa « bBinswe yHikaar-rpagixy a Underiay *  Menwe Tpadiky 8 Underiay «  CxnagHiwe HanawTyBaHHa Ta excnnyarauis
« MNpawoe cxpiss (DC, Cloud, Internet) *  Macwrabysanus obmexere (ayxe senuki « Kpawa macwrabosawicts (10k+ VTEP) « Morpibra niarpumxa Multicast Ha acix
« lMNepepbavysana nosegivka $abpuxu > Sk+ VTEP) i npucrtposx Underla
EdexTnano ann ayxe sennkmx abpux pwcTpo y telecom

« TNiarpumyernca acima nnardpopmamu IT B I z



= EVPN Single-Homing vs Multi-Homing

»

Big ogHoro nigknto4yeHHAa go Active-Active BigMOBOCTINKOCTI

Cepeep nigkmouennin ao oguoro Leaf-komyrartopa Cepeep oaHoMacHO nigknoyennii ao asox Leaf-komyraropis

Leaf-1 Leaf-2 Leaf-3 Leaf-1 Leaf-2
EVPN
Control Plane

Ethernet Segment

(ESI)
Server PR
Q Mpocre niakmonexHn Q Single Point of Failure O Active / Active Q Wsuaxe nepemMuKaHHs
o Misimansma xkondirypayis 0 Opnmu akTusHmia uplink Q Hemae STP Q Banancysanun Tpadixy
O Hemae MC-LAG / ICCP Q Cranpapruiosanmia EVPN
XapakrepuoTuxa Single-Homing EVPN Multi-Homing ik ye npawoe?
Migkmovenss cepaepa Ao oproro Leaf 5 Ao peox Leaf =) Cepsep ninxmosennn no geox Leaf yepes
L
Eth tS t identifier (ESI).
LNoctynmicTs Single Point of Failure A Biamosocriixicrs ok STOL SRR T (o
Koopansauis Ta cumxposisauin mix Leaf
. . &
Axtmeni uplink's Opmm > Oea (Active-Active) BUKOHYETHCR Yepes BGP EVPN,
; . telecom
3anexwicrs nig STP Moxe sxanobiruca = He norpiten ’ EVPN enxopucrosye Route Type 11a Type 4 I T B I z
Texmonoria MNpocruia LACP > EVPN Mynbtru-xominr (ESI, DF Election) ANA 32603N0UeHHR YIORKEHOCT] T8 LIBAKOFD

BlaMOAnexHHA nicna sigMos.



» EVPN Loop Detection

« EVPN Control Plane He moxe 3anobirtu

: BCIM (DI3UYHUM L2-neTnam

« B JUNOS BUKOPUCTOBYETLCS MEXaHI3M
Lightweight Loop Detection

= = »  Loop Detection npautoe HesanexHo Big

(=== EVPN Control Plane

Spinel Spine2

protocols {
loop-detect {
enhanced {
Teta trast tane ; Tetais sasii frases fneitmm, sasas s12st 5 B 3 = interface ae0.100 {
Port1 | ESI-1 ESI-2 Port2 vian-id 100;
Tagged when enabled x Log: 7 loop-detect-action interface-down;

default on native-vian 2 ESl-info e ’ .
Untagged or tagged RID-info R B }
L2 LD heartbeat Port-info omdmad L s g Pemp—- }
: ‘ }

} telecom

ITBIZ
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Po3ain 3
EVPN DCI Ta mepexi Service Provider




Option 4

Seamless EVPN-VxLAN to EVPN-
MPLS seamless stitching — L2 DCI

Option 6

EVPN-VXLAN Type-5 to IPVPN
MPLS - L3 DCI

»

spine2 rder- rder- spine3 leaf3 g 2
= e e SRS AN AN Unified EVPN layer 2 solution
UV ARV RN/ Uy RNV D Pure overlay with controlled scaling
— C’s e ¥ s e Higher scale—more DC sites and pods
VxLAN jomain-A XLA .
domain-B ’ domainC MPLS direct connect from border-leaf
leaf1 59i2f2 Border-leaf1 Border-leaf3 591“’3 kffﬁ
o e T s
dzmain—B S dZmain-C
spine2 = i spine3 leaf3 = =
=L o e il - Unified EVPN layer 3 solution
e == — ) /1P-ac g ) o Tt = =
NV N UV ARNUY IZ - Pure overlay with controlled scaling ITBIZ
R - -
o < ——_ S » Higher scale—more DC sites and pods
VXLAN TS5 domain-A VXLAN T5 -
domain-B dZmain-C o MPLS 'PVPN USlng IP Only DC|

S,

leaft  spine2 DC-GW1 DC-GW3  spine3 leaf3
2] D\ \'7.\ 1L /1P-domain Ly f '7;\‘ Tl\,\
UYWAY ' LA NI/ A1/
“«—> < y —» < > —»
EVPN- L2-handoff EVPN-VXLAN/ L2-handoff EVPN-
VXLAN flood MAC or EVPN-MPLS flood MAC VxLAN
domain-B learn domain-A learn domain-C
- 6 leafl  spine2  Border-leafl Border-leafs  spine3 leaf3
Optlon 3 A4 / D) an__ 4 w/\ ) » Unified EVPN layer 2 solution
a1/ r 1 o \Qr Qs 3 .
Seamless EVPN-VxLAN to EVPN- B =y e o * Pure overlay with controlled scaling
VXLAN seamless stitching - L2 DCI e Co T €O gk * Higher scale—more DC sites and pods
domain-B domain-C

telecom



VXLAN
Tunnels

Handoff

-
L2 VLAN '
|
|
|

every stretched LS

L2 Handoff \
EVPN-MPLS or VPLS-MPLS
EVPN Control Plane Nuwe scepegmm koxmoro DC 'PVPN MPLS
(o7l VLAN / L2 Handoff * »

MAC Learning

Tunoge 3acTOCYBaHHRA

Flood & Learn Ha mexi

Legacy DC abo mirpauin

EVPN VXLAN Fabric
S3 S4
/‘;T:\ (j:\ Lean Spines
N \l/)

-

VXLAN
Tunnels

— o fs  — -

Option 1 — HannpocTiwwmin cnoci6
o6’eQHaHHS | NOBEepPTaE KNAaCUYHi
MexaHi3mun Layer 2

He notpebye nepebynosu ctapol
Mepexi

Moxknuse noeaHaHHa 3 EVPN-PBB
Ha MPLS Core

O O6mexeHHs

€ EVPN He npoxoguTb Mix DC

€) Flood & Learn Ha cTUKy AOMEHIB
€ Okpemi Border Gateway

€ CknapgHiwe macwrabyBaHHS

€ Binbwwe onepauiiHux BUTpaT

telecom

ITBIZ
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EVPN VXLAN Fabric

EVPN VXLAN Fabric

S1 S2 S1 S2
Lean Spines @ @ Lean Spine ;":' :JL[:
Uiy _ 7% J
! overlay b overlay :
ASN_64512 ASN_64512
f_', \ . \k’rder Leaf f
‘ el il
{3 L’:)','f L‘3 L;"; LS Border Leaf A L?,; L3 L4 LS 2 ¥\
AN AN A0 aD 4D ! AD 4D A4 4D 4D
a0 &GP GQoecGp | GDQRD G0 Qo QEr~GpD OGP
AT A T | 2 R I ¥ ]

ke

|
I
@m & e
L3 é
VXLAN VXLAN m L3 Q

IP-Edge-1

IP-Edge-2

=] B L3

Server Server Server

VPN VXLAN Fabric
2 S2
Lean Spines (=) 3

overlay
ASN_64512

mordur Leaf
a ;: ’\J ?_ _”_) reac @ (r_ \,_j Lr: caA; '3 IR&L F e HOBHI XapakTep K¥
-2 e G > EVPN Control Plane €aunHni Mix ycima DC
i) S
L3 B IP-Edge-1 DCI VXLAN Over IP (L3)

Server Server Server

MAC Learning EVPN (Control Plane)

Tunose 3acTocyBaHHA Enterprise Multi-DC (Active/Active)

Option 3 — eauHun EVPN CP
MAC BuB4aloTbcsa rnobdbanbHO
AKTUBHI NIHKN MiX
MangaH4Ynkamm

Kpawa maclutaboBaHiCTb

O O6mMeXkeHHS

@ Notpi6bra IP/MPLS indpacTpykTypa
€ HeobxigHa yHidikauin koHirypauin
& MnanysanHsa IP Ta VTEP agpecauii

€ 3anexwuTs Big sikocti WAN

telecom

ITBIZ



»

o o
C; c: o O6min EVPN mapwpytamu

(pizHe 3nauenns VNI 8 koxxHoMy nomei).

HocTraeka Tpadiky

' b ! Border Leaf anoncytote EVPN mapwpytu (Type 2, Type 3,
leafl border-leaf1 g eVPnz\('?‘l:n ) border-leaf3 leaf7 Type 5) 8 eaunnia BGP EVPN nomen (AS).
1 = omain-Z{interco ~< ' /7
serverl o AD) - 2 *’\g}; ‘. ;l;,_. server5 = @) Oronowennn MAC (Type 2)
1/ A
A : : . 3 — Konu xocT signpasnse tpadik, Leaf1 susyae MAC-agpecy
:50:56:AB:01 - . 1. - 1
:::fgglso SRABOLL i) d eVp.n YIX[LaAnN iRT:1:101 iIRT:1:101 d evp.n st:-a:N Vieni001 mac1 y VLAN 1001 i aHoHcye Type 2 mMapupyT.
omain- ) iRD- iRD- omain-
( ) iRD-1 iRD-2 ( ) e Mowwupernna MAC
iESI-1 iESI-2 MapuwpyTt Type 2 3 VNI ta MAC nowmpioeTecs M yciMa
RT:1:8888 RT:1:9999 DC. Border Leaf3 orpumye indopmauiio npo MAC.
MAC- MAC- :
RD-12 -1 AC:1 iRD-2 o Bcranosnenusa VXLAN TyHenio
vni-61001 vni-71001 o Border Leaf VXLAN
ESI-12 iESI-2 .or er Leaf asTomaTtuuHo creopioe TyHenb 4o
einnaneHoro VTEP (Border Leaf1).
MAC'I vni rewrite vni rewrite e Mepenuc VNI
vni-51001 (different value) (different value) Ha mixxcaitoeomy cTuky BukoHyeTecs VNI rewrite

MACVRF101 (EVI-101) MACVRF101(EVI-101) MACVRF101(EVI-101) TpadikJocTaneerser iy MPEVTER Topes Vi AN

Over IP 6e3 po3sTtarysaHHs TpaavuiviHoro L2.

EVPN Route Types y DCI Lo saxxnueo

]
]
]
]
©

+ Type 2 - MAC/IP Advertisement Capant-AS ana s6ix DC telecom

YHikanenuit Loopback ans koxroro VTEI

Reachability mix VTEP no Underlay I T B I z
Ograkosa nonituka EVPN (RT/Import/Export)

Active/Active mixx DC

« Type 3 - Inclusive Multicast

« Type 5 -~ IP Prefix (3a notpe6u L3 DCI)



» DCI Option 3: EVPN VXLAN < VXLAN

-

macvrfAB-vlan-aware {

instance-type mac-vrf;

protocols {

evpn {

encapsulation vxlan;

default-gateway no-gateway-community;
__extended-vni-list [ 5055 5056 ];

interconnect {

vrf-target target:1:55; 0

route-distinguisher 172.16.7.11:55;

esi { New tunnel
00:00:99:99:99:99:99:99:55:55; stitching
all-active; .

} configuration

interconnected-vni-list [ 6055 ]; block

}

vtep-source-interface 100.90;
service-type vlan-aware;
route-distinguisher 172.16.7.11:155;
vrf-target target:1:155;

vlans {
vlan55 {
vlan-id 55;
vxlan {
vni 5@55; : Q VNI translation
| translation-vni 6055; | .
} y specific to
} interconnect
vlansé { function
vlan-id 56;
vxlan {
vni 5056;

} translation-vni 6056;

Lo pobuTb us koHdirypauis

o Interconnect block - Tunnel Stitching
* Busnauae napametpu Tunnel Stitching mixxk asoma VXLAN dabpukamu
» 3apae RT, RD Ta ESI ans ECMP multi-homing (all-active)

* interconnected-vni-list Bkasye VNI iHwoi pabpmku, 3 aKkoo BUKOHYETbCS stitching

e VNI translation
» translation-vni susHavae VNI sBigaaneHoi ¢pabpukm (iHwuin VXLAN gomeH)
» JNlokanbHuit VNI (5055/5056) « Biananenuin VNI (6055/6056)
+ 3abesnevye 06MmiH Type-2 EVPN mapwpytamu mix pabpukamm

Cxema: Type-2 to Type-2 VXLAN Stitching

DC Site-A DC Site-B
EVPN-VXLAN Fabric A EVPN-VXLAN Fabric B
Leaf Leaf ' Leaf Leaf
EVPN Type-2 | AN !
E (MAC/IP mapwpyTtu)
| € > |
Border Leaf Border Leaf
VNI 5055/5056 IP Underlay VNI 6055/6056

(eBGP or iBGP)

ITBIZ



» DCI Option 4:

EVPN Fabric

Domain-1
1 s2
lean spines S
overlay border-leaf
/_——— E N
/ L6
L1 L2 3 ' i
L =4 - T 1L
) & | ) & x
I X mx R
— o i
== = \ \ 515

Seamless Stitching
=] VXLAN = MPLS

- 'e —

@ Host1-macl / IP1
vian1001 == vni51001

PE

MPLS LSP

CORE MPLS
-

EVPN Fabric

Domain-3

S3 S4

overlay

border-leaf

————

Seamless Stitching
— VXLAN & MPLS

per iESI per EVI

EVPN-MPLS / IPVPN MPLS

OcHOBHI XapaKTepucTuKu

EVPN Control Plane Eaunnin mix ycima DC (wvepes MPLS)
DCI EVPN over MPLS (MP-BGP EVPN mix PE)
Transport MPLS LSP (per ESI per EVI)

Stitching Seamless Stitching VXLAN 2 MPLS Ha Border Leaf

000

Tunoee 3acToCyBaHHA Service Provider / Multi-DC mix manpaHumnkamu

o saxxnmeo
Opun EVI = oguH iESI Mmix DC
MPLS LSP ¢opmyeTsen Ha piexi PE
MP-BGP EVPN mix PE ansa o6miny maplupyramu

VNI ra iESI moxyTb 6yTi ogHakosi 8 pisHux DC

lean spines

@ Host2-mac2/IP2
vian1001 == vni51001

O Mepeearn

EVPN mix Fabric, ane Tpadik yepes
MPLS Core

@ nNiarpumka Multi-Domain MPLS
@ Macwrabysanns uepes Service Provider

@ NigTpumka Active/Active mixx DC

e Ob6mexeHHs

€ Morpibra MPLS indpacTpykTypa
npoBsangepa

€ Cknapniwe HanawTyBaHHA i
excnnyarauia

€ 3anexurs sin sxocti MPLS Core

€ [onatxosi ButpaTut Ha MPLS cepsicu

telecom

ITBIZ
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» DCI Option 4: EVPN VXLAN < MPLS

!— VXLAN VNI —\ iGW
S

leafl border-leafl
serverl IC
mac@00:50:56:AB:01:01 (mac1) dOel'l\'I,:::l:\;.)zlfo) iRT:1:101
vian1001 L ) iRD'l
RT:1:8888 iESI-1
RD-12 MAC-1
ESI"12 MPLS label101
A2 vni -> vlan rewrite
vni-51001

 MACVRF101(EVI-101)

Leafl (DC Site-A) sumae MAC-agpecy macl y VLAN1001 ra anoncye Type 2 mapwpyT
ia VNI 51001 uepes EVPN.

Border-Leafl (iGW) imnopTtye mapwpyr, sukonye VNI -> MPLS label mapping (label 101)
Ta nepegae mapwpyT y EVPN-MPLS pomen.

MapwpyT nowupioetsca no EVPN-MPLS (iRT/iRD/IESI, label 101) go Border-Leaf3.
Border-Leaf3 (iGW) sukorye MPLS label -> VNI mapping Ta VNI -> VLAN rewrite (3a notpebwm).

Leaf7 (DC Site-B) imnoprye Type 2 mapwpyT ta Hasuae MAC macl y VLAN1001,
Tpadik mix serverl ra serverS nepepaerscs yepea MPLS LSP (label 101) mix PE.

0000 © ©

T MPLS LSP —~\

evpn-mpls
domain-2(Interco)

MACVRF101(EVI-101)

DC Site-B

icw [ VXLAN VNI —\
S

border-leaf3

leaf7

0 server5
o

s

evpn-vxlan

iRT:1:101 =y vlan1001
‘RD-3 domain-3(LAN)
iESI-3 RT:9999
MAC-1 iRD-3
MPLS label101 iESI'3
vni -> vlan rewrite
MACVRF101(EVI-101)

Mo3anayeHHs:

iIGW  iGW =~ Interconnect Gateway
&% (EVPN Stitching)

J‘ ) Border Leaf - VTEP + PE

MapwpyTtu EVPN

* Type2 - MAC/IP Advertisement
*» Type3 =~ Inclusive Multicast

» TypeS - IP Prefix (3a norpebu L3 DCI)

0000

o saxnuso

Opwn EVI = ogun iESI mix DC

MPLS LSP ¢dopmyeTsca Ha pisHi PE

MP-BGP EVPN mix PE nns obminy mapwpyTtamu
VNI ra ESI moxyTe 6yTi ogHakosi 8 piauux DC

PE - Provider Edge (MPLS PE)
LSP - Label Switched Path

EVI - Ethernet Virtual Instance
ESI - Ethernet Segment Identifier

telecom
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DC1 (Metro-1)

DC2 (Metro-2 P e

L2 Extension (EVPN)

EVPN VXLAN Fabric < B EVPN VXLAN Fabric @ Leaf y DC1 anoncye MAC uepea EVPN (Type 2) ans VLAN 100/200/300.
Spines Spines Spines Spines e Border Leaf (iGW) sukonye VNI — MPLS label mapping.
1D D A /1D e MapwpyT nepepaertscs Yepes MP-BGP EVPN mix PE.
@ @ @ @ o Ha croponi DC2 sukonyetsca MPLS — VNI mapping.
L S 7 N ANPS, 7 © Tpadix y Tomy x L2 cermenTi gocraenseTsca po Leaf y DC2.
- < “\_ Border Leaf Border Leaf %
Leafs ' e (iGW) (iGW) Pl _a Leafs
Leaf-1 Leaf-2 ™~ = Leaf-3 Leaf-4
S T S O
= (Service Provider =—
Backbone)
VLAN 100 VLAN 200 VLAN 300 VLAN 100 VLAN 200 VLAN 300
L2 Transit 1 L2 Transit 2 L2 Transit 3 L2 Transit 1 L2 Transit 2 L2 Transit 3
(IPoE) (IPoE) (IPoE) “~< EVPN over MPLS -~ ~ (IPoE) (IPoE) (IPoE)
oy || & || S gy )y | [
MPLS LSP
IPoE IPoE IPoE IPoE IPoE IPoE
Access Edge Access Edge Access Edge Access Edge Access Edge Access Edge

T e
MAC-VRF100 (EVI-100) — L2 Transit 1 (IPoE) co iGW - Interconnect Gateway

VP itchi
JACURE2T0 (EVE-200)R L2 st 2 BPcS) ~ (EVPN Stitching)
JL Border Leaf - VTEP + PE
MAC-VRF300 (EVI-300) - L2 Transit 3 (IPoE) PE - Provider Edge (MPLS PE)

- = == MP-BGP EVPN —— VXLAN (Overiay)

/N

L2 cermenTy (IPoE npuknan) —— MPLSLSP
VLAN Cepsic (L2 Transit) MAC-VRF (EVI) VNI / MPLS Label telecom
100 L2 Transit 1 (IPoE) EVI-100 VNI 5100 / Label 100 I I B I Z
200 L2 Transit 2 (IPoE) EVI-200 VNI 5200 / Label 200

300 L2 Transit 3 (IPoE) EVI-300 VNI 5300 / Label 300



MX Configuration Example (JSON) Cxema: EVPN-VXLAN to EVPN-MPLS Stitching

{

“"routing-instances": {
"MACVRF101": {
"instance-type": "virtual-switch",
“protocols”: {
“evpn": {
“encapsulation”: "vlan",
"extended-vni-list": "“all",
"interconnect": {
"vrf-target": "target:1:101",
"route-distinguisher": "172.16.7.115:101",
"esi'": "00:00:11:11:11:211:11:3121:121:121:11",
"all-active"”: true,
"“interconnected-vlan-list": ["1001"],
“encapsulation": "mpls"
}
}
"vrf-target": ["target:1:8888"])
}
)l
"vtep-source-interface": "100.0",
"bridge~-domains": {
"bd1001": {
"domain-type": "bridge",
"“vlan-id": 1001,
“routing-interface": "irb.1001",
"vlan": {
"vni": 51001
}l
"ingress-node-replication": true
}l
"route-~distinguisher": "172.16.7.115:1"
|
"interfaces": {
"lo8.1": {
"route-distinguisher"”: "172,16.7.115:100",
"vrf-target": ["target:1100:1100"],
“vrf-table-label": true

Y

e e

EVPN interconnect gns
3wmsanHa 3 EVPN-MPLS
(Type-2 / Type-5)

3 ESI ali-active

VRF-Target ans o6miny
EVPN mapwpyramu (Type-2 /
Type-5 3 npedikcamu)

Bridge Domain gna VLAN 1001,
VNI 51001 BukopucToByeTbCA
y VLAN ¢abpuui (VXLAN)

Yuikanouuin RD gna EVPN (LAN
EVPN-VXLAN) per node

Interface RD gana EVPN.
RT 1100:1100 - gna LAN EVPN
intra-fabric mapwpyTusauii

LAN DC (DC Site-A)
EVPN-VXLAN Fabric

Leaf Leaf

DC WAN (DC Site-B)
EVPN-MPLS Fabric

EVPN Interconnect
Type-2 / Type-5
SN

&
N

Border Leaf

VNI 51001
(BD1001 / VLAN 1001)

N

(EVPN-MPLS)

MX
(DCI Gateway)
ESI 00:00:11:11:11:11:11:11
RD 172.16.7.115:101

Kniouosi napameTtpun

@ vxLaN encapsulation ans LAN ¢abpuxn

@ MPLS encapsulation ans DCI 8 EVPN-MPLS
@ Type-2 (MAC) + Type-5 (IP) mapwpyTu

Q Extended-VNI-List all - ansa nigrpumkm Bcix VNI

@ iESI + all-active - gna multi-homing
@ Interconnected-VLAN-List 1001 = VLANu gns stitching
@ VNI 51001 - nokanbHuia VXLAN VNI 8 LAN dabpuui

@ VYnikanshi RD ta RT ana DC 1a LAN cropin

telecom
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»

S3 S4
S1 S
- T\ 710\
ASN4 \ ASN4200000200 < - ) K 1L, ASN4200000200
SN 2ooooooc\.\, ) \1{ 1
lean spines /’:ﬁ‘-\_ /437' §\\\ ///;/7\ lean spines
A L 7 P I W ore 4 N
/ > ; / \ A\ 4 / / - / >
"/ EVPN-VXLAN Overlay TR EVPN Route Type 5 P B | o g b e . Y
> / # o ’ R ‘/ \ gy @ IP Prefix ' v /’( - ‘ > = “a: : \ N
' 7/~ Fabric Site A | border-leaf @ Next-Hop DO 7 , 1" Fabric SiteB | ~._ "
2 ///. / i / {”— e i -l © Route Target (RT) ‘— e _A 7 ‘ ‘l‘ SN S
117 L2 f L3’ \L4 s 8% N6 | © Extended Communities | Y g W e L9/ \L10 L11 NL12
VEIR 71\ VAR AN, /1N T\ /TN 0N T MW\ TN\ /1N 10\
ASN4200000101 ASN4200000102  ASN4200000103 ASNA204967292 ASN4294967293 _ ASN4294967294 | ASN4200007101 _ ASN42000007102  ASN4200007103 ASNA294977292  ASN4294977293  ASNA4294977294
\ &l iy £ N g | o L U 5.:” ulw iC 9y | g7 :
L/ 1 Y/ NI L MP-BGP EVPN I v NY U L/ \IV/
P o % P N e w— — — — — e " - -y S ol —— — — — N > R R i
% <> ’ =rTEs N ES-4
=] ;] == EVPN Route Type 5 p—— A == |
Advertise Advertise = - B
‘ Site-A Prefix-1 Site-B Prefix-2 .
Fost 1 peeiberd \ Prefix-2 Prefix-1 / Host2-IP prefix-2
Site A specific prefix-1 (Site B prefix) (Site A prefix) Site B specific prefix-2
NH: iGW(L7/L8) NH: iGW(L5/L6)
LLlo nepegaeTbca mik DC LLio HE nepepaeTnca mixk DC
@ EVPN Route Type 5 (IP Prefixes) € MAC aapecn (Route Type 2)
© P mapwpyru anna IP-VRF / L3 cepsicie € Broadcast, Unknown Unicast telecom

& Route Target (RT) ann iMnopry MapwpyTis €© VLAN ra ESI I I B I z



(.

» DCI Option 5: EVPN Type-5 <> EVPN Type-5

DC Site-B

[— VXLAN RVNI \és eBGP overlay C\ﬁ VXLAN RVNI —\
evpn-vxlan

.y border-leaf1 . e ¥ borg ler-leaf3 leaf7
® 5~ avnn-vyxlar L A ‘ 1-V) ) 1/ P2
P N . fan Vxﬁ‘_ 8 iRT:1:101 TNRRy] evpn-vxlan N3
omain-1(LAN) ST iRD-3 domain-3(LAN)
1. )
RT:1:8888 RMAC1 RMAC2 RT-9999
RD-12 Routing-VNI:51001 Routing-VNI:51001 IRD-3
1
Routing-VNI-51001 €S iGW Interconnect Gateway
(EVPN Stitching)
T5'|PVRF'1 4 2 T5 'lPVRF'i 4 T5-IPVRF-1 ‘ Border Leaf - VTEP + IP Gateway
Y DC Site-A (nicns imnopTy 3 Site-B) Y DC Site-B (nicna imnopry 3 Site-A) eBGP MP-EVPN
10.2.2.2/32 via RMAC2 (iGW-B) 10.1.1.1/32 via RMAC1 (iGW-A)
— —-» EVPN Route Type 5
(IP Prefix Exchange)
Wo anoHcye Site-A (Route Type 5) Lo aHoHcye Site-B (Route Type 5)
IP Prefix: IP1 (serverl) Route Type 5 IP Prefix: IP2 (server5) telecom
Next-Hop:  iGW Site-A (RMAC1) (IP Prefix Exchange) Next-Hop:  iGW Site-B (RMAC2) IT B I z
RT: 11101 - ——— — —p RT: 1:101

VN: Routing-VNI-51001 VN: Routing-VNI-51001



»

MPLS / WAN Core

EVPN-VXLAN Fabric - , EVPN-VXLAN Fabric ---------
! EVPN-MPLS / IPVPN / EVPN-PBB

Border Border
Leaf Leaf
(Type-2 / Type-5) (PE / iGW) Miarpumysani cepsick wepea MX/ACX (PE / iGW) (Type-2 / Type-5)
. EVPN Gateway @ EVPN over MPLS (EVPN-MPLS) . EVPN Gateway
» Route Reflector Client © IPVPN (L3VPN) « Route Reflector Client
@ L2VPN / VPLS
« BGP Overlay (eBGP) ° EVPN-PBB (Provider Backbone Bridging) « BGP Overlay (eBGP)

€ BGP Route Reflector / RR-Client

MopisHaHHA NnaThopm Konu eukopucrosysatu MX / ACX sk DCI Gateway
F e - R

EVPN-VXLAN

MPLS Core mik pata-uentpamu (EVPN-MPLS)
EVPN-VXLAN

Inrerpauis 3 IPVPN (L3VPN) a6o L2VPN / VPLS

VXLAN « VXLAN DCI EVPN-MPLS PE

MPLS L2VPN / L3VPN (IPVPN) Metro Ethernet cepsicu

Route Type 2 / 5 (EVPN Type-2 / Type-5) Route Type 2 / 5 (EVPN Type-2 / Type-5)

Benwuki Enterprise / Service Provider mepexi

EVPN-PBB ana makcumansHol MacwrabosaHocTi I I BI z

Motpeba y BGP Route Reflector ta senuxiin kinskocti EVPN mapwpyrie

]
©
© VXLAN < MPLS Stitching
o
o

telecom

Data Center Focus Carrier Ethernet / Service Provider

Obmexene macwrabysanHa WAN Metro / WAN / DCI

0000000
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» DC Gateway Portfolio

Border Leaf 1 (DC Site-A)

root@border-leaf1> show configuration routing-instances T5-VRF1

instance-type vrf;
routing-options {
static {
route 10.10.100.113/32 discard;
}
multipath;

}

protocols {
evpn {

interconnect {
vrf-target target: 102:102;
route-distinguisher 172.16.7.113:102;

1

ip-prefix-routes {
advertise direct-nexthop;
encapsulation vxlan;
vni 1100;
export my-t5-export-vrf1;

}

interface 100.1;

route-distinguisher 172.16.7.113:100;
vrf-target target:1100:1100;
vrf-table-label;

instance-type vrf,
routing-options {
static {
route 10.10.100.114/32 discard;
}
multipath;

}

protocols {
evpn {

Border Leaf 2 (DC Site-B)

root@border-leaf2> show configuration routing-instances T5-VRF1

interconnect {
G ———p vrf-target target:102:102;

Type-5 route-distinguisher 172.16.7.114:102;

EVPN }

Exchange ip-prefix-routes {
advertise direct-nexthop;

encapsulation vxlan;
vni 1100;
export my-t5-export-vrf1;

}
interface 100.1;
route-distinguisher 172.16.7.114:100;
vrf-target target:1100:1100;
vrf-table-label,

Lo pobuth us KoHdgirypauia

o Interconnect block — Type-5 DCI Stitching
* BusHavae napameTtpu gns obminy IP-mapwpytamu (Type-5) mik asoma
VXLAN cdabpukamu
* OpHakosuit VRF-Target (target:102:102) go3sonse obmiHioBaTucs
Type-5 mapwpytammu
* YHikansHuit RD Ha koxHOMy caiiTi 3abeanevye KOpeKTHy igeHTudikauiio
npecikcie

Cxema: Type-5 to Type-5 VXLAN Stitching

DC Site-A DC Site-B
EVPN-VXLAN Fabric A EVPN-VXLAN Fabric B
Leaf Leaf ! Leaf Leaf
e s s 3

Bg m E'z{l =

V4 EVPN Type-5 \ /

\_ 7 (IP Prefix Routes) \
\V/ < — > /

Border Leaf % ‘ @ Border Leaf
Do D
To-VRF1 IP Underlay TS5-VRF1
RD 172.16.7.113:102 RD 172.16.7.114:102

(eBGP or iBGP)
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»

1. Wo rake EVPN-PBB? 2. Apxirexktypa EVPN-PBB 3. EVPN-PBB KkoMnoHeHTH

+ Poswwmpennn EVPN ans macwrabosaroro nepeHecerHa L2 uepes DC / Site A Core / WAN DC/Site B
MPLS/EVPN mepexy. (Access 802.1ad) _(MPLS / EVPN) . (Access 802.1ad) - ~ p ~ ——
I-Component Backbone B-Component
» Bukopucrosye konuenujio Backbone MAC (B-MAC) ans arperauji : PEB PEB (Access) (BEB/BCB) (Access)
senvkoi Kinbxocti Customer MAC (C-MAC). 1 ErRSSTESRSRS RIS E TS . BGP-EVPN
| I-SID B-MAC —(  signalling
(no samoevy.) (Backbone MAC)

» 3HauHo 3MmeHwwye Kinbkicte EVPN Type-2 mapuwpyTie y mepexi.

« [Miaxoauts ana senukux DCI, Metro Ethernet Ta Service Provider mepex. g
~ MPLS /EVPN (Provider Edge ,
Core PBB Encapsulation
lnes EVPN-PBB N S | MPLS / EVPN
S ‘ -
Bes PBB 3PBB ; | , v - 5 ol 4 “ | peB (8-MAC, I-SID)
| BEB BEB | l A '
MAC1 |MAC2 ... |MACN IMAC1| |MAC2 ... |MACN| 4 ! C-MAC B-MAC C-MAC
i ‘ ‘ } i l ‘ ‘ ﬁl _________________________ L SM“C (DA/SA)
Users Users IP (opt.)
Bararo Type-2 mapwpyTis S MAC ‘ Payload
Opus Type-2 MapwpyT
@ C-MAC (Customer MAC Space) @ B-MAC (Backbone MAC Space)
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»

Access 802.1ad Core 802.7ah Access B02.1ad Access 802.7ad

Inxancynauin 3 QinQ y PBB y nanpamKky o sapa
<4 > <
PBB Encapsulated Frame QinQ Frame QinQ Frame
(y mapi) (802.12d) (802.10d)

QinQ Frame
(BO2.12d)

DA SA|C-70G | S-TAG | C-MAC Payload DA SA | B-MAC | |-5ID | C-TAG | Payload DA SA | CTAG 5-TAG CMAC! Payload

Konu suxopucrosysarti
HE“ DCI mix para-uenrpamn vepea MPLS / EVPN
Metro Ethernet Ta Wholesale cepaicu
Konu norpibro macwrabysatv senuky xinexicts MAC-agpec

Konu saxnusa wevaka xoHsepreHuina 1a crabinenicts Control Plane

PBB tpadix nepenocntocn wepes MPLS/EVPN sgpo

DA SA | C-TAG| S-TAG C-MAC Payload

Core MPLS / EVPN Access 802.1ad

>
QinQ Frame
(B02.1ad)

PBB + MPLS/EVPN

DA SA | B-MAC | |-SID | C-TAG; C-MAC. Payload
DA SA| CTAG|S-TAG | C-MAC | Payload

MPLS / EVPN

Kmovoai Tepminm
* PEB (Provider Edge Bridge) - wa Mexi KNIEHTCHKOT Mepexi
+ BEB (Backbone Edge Bridge)

+ BCB (Backbone Core Bridge)
+ B-MAC - Backbone MAC (arperye C-MAC)
« |-SID - Identifier anna I-Component (aomen kniewra)

M3 KPAKO NPOBAKRASPCHNOrO AAPa

y cepeamHi anpa

« PIP / PBP - Provider Instance Ports (cnyx6osi noptv PBB)

O00000

4. Frame Flow - QinQ (802.1ad) no PBB 5. Frame Flow - PBB yepez MPLS / EVPN 6. NMepesarn EVPN-PBB

Macwrabysanusa: oauH B-MAC aamictb Tucay/minvitonis C-MAC y CP
Menwe EVPN Type-2 mapwpyTie

Kpawa npoayxrusnicts Control Plane

LLemawa xoHseprexHuyin

MiaTpumka senuknx Layer-2 pomeHie vepes WAN / MPLS

CymicHicTe 3 EVPN, MPLS, L3VPN cepeicamn
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= EVPN PBB (Provider Backbone Bridge)

Customer Site A

Server A
MAC A
VLAN 100

»

EVPN / MPLS Backbone (PBB Core)

EVPN Control Plane

|

Ethernet Frame
C-MACA ~+ C-MACSH
VLAN 100

1. Accons Network (Customer)

C-MAC A —

VLAN 100

Customer Site B

-
J

Server B
MAC B
VLAN 100

|<Componemt (PEB) B-Companent (BEB) B-Component (BEB) I-Component (PEB)
Customer Edge Provider Edge * Type-1 (BEB Discovery) Provider Edge Customer Edge
« Type-2 (B-MAC « 1-SID) |
« MPLS Label
Map o~ —— // Demap
Vl.A)N 100 VLAN - 5SID B-MACA \ v = T \_ * / B-MAC B 1500 s VLAN 1-$50 5000
- |-SiD 5000 1-SID 5000 -\\ / \ , VLAN 100 -+ VLAN 100
| i !
Bridge Domain Bridge Domain Bridge Domain Bridge Domain
_ eamme Ml Backbone (PES Encapaulats _—
B80-1-100 80-8-5000 ko ) 80-8-5000 B0-1-100
(VLAN 100) (1-S1D 5000) MM A= D-MACS (1-S1D 5000) (VLAN 100)
1-S1D SO00 « MPLS Label
Esomouin iHkancynauii kaapy
2. I-Component (PEB) 3, B-Component (BEB) 4. Backbone (PBB over MPLS) S, Remote BES -~ PEB
= C-MACA —s C-MACB el B-MACA —= B-MACE = B-MACA —s B-MACH = C-MACA —s C-MACH =
|-SID 5000 151D 5000 1-SID 5000 1S 5000
MPLS Label

Ethernet Frame
CMACA -~ C-MACSB
VLAN 100

6, Customnar Network (Destination)

CMACA s C-MACE

VLAN 100
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= EVPN PBB (Provider Backbone Bridge)

-

routing-instances { interfaces {

)IC2-PBB-B-COMP {
‘ 1 cbpl@ {
instance-type virtual-switeh; ,
interface cbp®.999; unit 999 {

family bridge {
interface-mode trunk;
bridge-domain-type bvlan;

route-distinguisher 62.0.08.2:999;
vrf-target target:65500:999;

protocols { isid-list all:

evpn {
control-word; }
pbb-evpn-core; }
extended-isid-list 999; }
}
} 3
‘ yipk
bridge-domains { pip@ { )
BD«B-COMP-Q39 ( unit 999 {
vian-id 999; family bridge {
ti;::};?:ca‘éilocal~ interface-mode trunk;
v : bridge-domain-type svlan;
} isid-list all-sery ice-groups;
2 }
'\i: y ;I‘E} ! OMP ( }
instance-~type virtual-switch; }
interface pip@.999;
HFOO8-doRASS L { ge-8/0/1 {
vian-id 999; unit 999 {
interface ge-8/8/1.999; encapsulation vlian-bridge;
} } vlian-id 999;
pbh-options { family bridge;
peer-instance DC2-PBB-B-COMP; }
} }
service-groups { }
1T \‘l} ;r" (
service-type elan;
pbb-service-options {
isid 999; telecom
vian-id-list 999;
}
}
}




Links & Literature
Design DC

e https://www.juniper.net/documentation/us/en/software/junos/evpn/topics/concept/evpn-vxlan-implementing.html

e https://www.juniper.net/documentation/us/en/software/nce/sg-005-data-center-fabric/topics/concept/solution-cloud-data-center-components.html

* https://www.juniper.net/documentation/us/en/software/nce/sg-005-data-center-fabric/topics/concept/solution-cloud-data-center-topology-

overview.html#hardware-summary

DCI

*  https://www.juniper.net/documentation/us/en/software/junos/evpn/topics/concept/data-center-interconnect-evpn-vxlan-evpn-mpls-wan-overview.html#evpn-

vxlan-data-center-interconnect-through-evpn-mpls-wan-overview__d1897e255

* https://www.juniper.net/documentation/us/en/software/junos/evpn/topics/concept/pbb-evpn-integration-for-dci-overview.html
QinQ

* https://www.juniper.net/documentation/us/en/software/junos/multicast-12/topics/topic-map/qg-in-g.html#id-understanding-qing-tunneling-and-vlan-translation

* https://www.juniper.net/documentation/us/en/software/junos/evpn/topics/topic-map/evpn-vxlan-flexible-vlan-tag.html#id-overview-and-topology

* https://www.juniper.net/documentation/us/en/software/nce/sg-005-data-center-fabric/topics/topic-map/static-vxlan-g-in-g.html#task_ctg_rwh_gbc

L3 over VXLAN

* https://www.juniper.net/documentation/us/en/software/nce/sg-005-data-center-fabric/topics/task/edge-routed-overlay-cloud-dc-configuring.html#id-

configuring-an-edgerouted-bridging-overlay-on-a-leaf-device

* https://www.juniper.net/documentation/us/en/software/junos/evpn/topics/topic-map/evpn-sym-t2-routing-ov.html

* https://www.juniper.net/documentation/us/en/software/junos/evpn/topics/example/evpn-vxlan-qfx5110-13-vxlan-gateway-collapsed.html#basic-customer-

profile-configuration683

* https://www.juniper.net/documentation/us/en/software/junos/evpn/topics/example/evpn-vxlan-collapsed-topology.html

Books
*  https://www.juniper.net/documentation/en_US/day-onebooks/



https://www.juniper.net/documentation/us/en/software/junos/evpn/topics/concept/evpn-vxlan-implementing.html
https://www.juniper.net/documentation/us/en/software/junos/evpn/topics/concept/evpn-vxlan-implementing.html
https://www.juniper.net/documentation/us/en/software/nce/sg-005-data-center-fabric/topics/concept/solution-cloud-data-center-components.html
https://www.juniper.net/documentation/us/en/software/nce/sg-005-data-center-fabric/topics/concept/solution-cloud-data-center-topology-overview.html#hardware-summary
https://www.juniper.net/documentation/us/en/software/nce/sg-005-data-center-fabric/topics/concept/solution-cloud-data-center-topology-overview.html#hardware-summary
https://www.juniper.net/documentation/us/en/software/junos/evpn/topics/concept/data-center-interconnect-evpn-vxlan-evpn-mpls-wan-overview.html#evpn-vxlan-data-center-interconnect-through-evpn-mpls-wan-overview__d1897e255
https://www.juniper.net/documentation/us/en/software/junos/evpn/topics/concept/data-center-interconnect-evpn-vxlan-evpn-mpls-wan-overview.html#evpn-vxlan-data-center-interconnect-through-evpn-mpls-wan-overview__d1897e255
https://www.juniper.net/documentation/us/en/software/junos/evpn/topics/concept/pbb-evpn-integration-for-dci-overview.html
https://www.juniper.net/documentation/us/en/software/junos/multicast-l2/topics/topic-map/q-in-q.html#id-understanding-qinq-tunneling-and-vlan-translation
https://www.juniper.net/documentation/us/en/software/junos/evpn/topics/topic-map/evpn-vxlan-flexible-vlan-tag.html#id-overview-and-topology
https://www.juniper.net/documentation/us/en/software/nce/sg-005-data-center-fabric/topics/topic-map/static-vxlan-q-in-q.html#task_ctq_rwh_qbc
https://www.juniper.net/documentation/us/en/software/nce/sg-005-data-center-fabric/topics/task/edge-routed-overlay-cloud-dc-configuring.html#id-configuring-an-edgerouted-bridging-overlay-on-a-leaf-device
https://www.juniper.net/documentation/us/en/software/nce/sg-005-data-center-fabric/topics/task/edge-routed-overlay-cloud-dc-configuring.html#id-configuring-an-edgerouted-bridging-overlay-on-a-leaf-device
https://www.juniper.net/documentation/us/en/software/junos/evpn/topics/topic-map/evpn-sym-t2-routing-ov.html
https://www.juniper.net/documentation/us/en/software/junos/evpn/topics/example/evpn-vxlan-qfx5110-l3-vxlan-gateway-collapsed.html#basic-customer-profile-configuration683
https://www.juniper.net/documentation/us/en/software/junos/evpn/topics/example/evpn-vxlan-qfx5110-l3-vxlan-gateway-collapsed.html#basic-customer-profile-configuration683
https://www.juniper.net/documentation/us/en/software/junos/evpn/topics/example/evpn-vxlan-collapsed-topology.html
https://www.juniper.net/documentation/en_US/day-onebooks/
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