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Pa3BuTrne HanoXxeHHoU ceTeBon MHAPPACTPYKTYPLI

IETF Network Virtualization Overlay Working Group

TpeboBaHus: PelwaemMble 3agaun:

» |P-based underlay * Network virtualization with massive scale, performance, HA
» Logically centralized authority for network virtualization » Operational simplicity through orchestrated programmability
*  Multi-tenancy *  Multi-vendor flexibility avoiding lock-in

* Endpoint workload mobility « Solid networking for laaS/PaaS/virtual compute systems like:
* Cloud speed and agility NFV-I, OpenStack, Docker, Kubernetes, CloudFoundry...

3 peweHus ot Juniper

Ethernet VPN VMware NSX Contrail Networking

AnnapartHaa nogaoepxka EVPN [TapTHepcTBO ¢ VMware CeTeBasi BUpTyanusaumd
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O630p VMware NSX

NMnaTdopma ceTeBOU

8 vcloudsuite

openstack-
Buptyanusaumm NSX AN
e.g. MX (USG) O
DC vmware
PeweHne SDN ans nnaTcp_opM BUpTYyanm3aumu - %JNSX
OpenStack and vCloud Suite : OVSDB :
controller
control.plane
- CerteBas BupTyanusauus Ha 6ase VXLAN Any IP Networkl Praprietary cqntrof plane
e.g. OpenClos, VCF or Fusion X
« OTKa30yCTOMUMBBIN KNacTep KOHTPOMMEepoB @ m (\'/R}
macluTabupyetcsa go 5000 BupTyanbHbIX CEpBEPOB \ _ A _l : - I
S =
o S e ——— £
annapaTHbIMU CETEBbIM YCTPOMCTBaAMM I e Swieh B s ||
) . {:}Q Hypervisor Qﬁ Hypervisor ‘Q‘Q Hypervisor
* TexHonozau4veckuu anbfAHc Juniper VMWare: == Q
* VXLAN mapuipytusaLns Network ~ Bare Metal ....Virtual Compute Server Infrastructure
. i (e.g. SQL Server)
+ AnnapaTHbiii w3 VXLAN-VLAN AFRIEEES

(eg SRX)
« EanHaga nnatopma ynpasneHus

Compute ;}\KVM @an “

vimware’
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O630p VMware NSX

B vcloudsuite

openstack-

_ MPEMMYLLECTBA R ..}

e.g. MX (USG)
DC % vmware
Interconnect O N sx
g g controller
control.plane
Any IP Network | Praprietary control plane

e.g. OpenClos, VCF or Fusion

B kauyecTBe TpaHCNOPTHOM
MHPPACTPYKTYPbI MOXET UCMOSNIb30BaTbLCA

nobas IP cetb = 3
S 2
EcTecTBEHHbIN NYyTb pa3BUTUSA I S| Uy SR . :
~ - @) vSwitch E'E, vSwitch @,:\ vSwitch
BUpPTYyaribHOW NnaTtqopMbl, TOCTPOEHHOM | {22 oo | | £ roponisor | [ 363 roporior |
Ha 6a3e VMware = s
 bonblwasa akocucrema napTHeposB Network Bare Metal
Appliances (e.g. SQL Server)
(eg SRX)

Compute ,}J‘(VM @an ‘

vimware’
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O630p Contrall

n JUNIPES ubuntu® =&

NETWORKS  Supported oy Canon cal MIRANTIS

CeTeBasa BMpTyanusauus

openstack”
Contra“ Any DC Edge Router
e.g. MX (USG) O
CeteBag suptyanusauma ansa OpenStack Inter([:)o%nect . CONTRAIL
_ kol ()5 NETWORKING

« Maclutabupyemas otTkasoyctonymsas nnargopma control.plane controller
OS5 MTOCTPOEHUA obrnavyHom cpeabl C Any IP NetworkI XMPP control plane
BUpTyanuaaumeun CeTeBbIX CEPBMNCOB e.g. OpenClos, VCF or Fusion k

@ M
* PelueHune ¢ OTKPbITbIM UCXOO4HbIM KOOOM \ _l . I~ I
& g
* [NopaoepxnBaeT NosHbIM HAbOP CETEBLIX CEPBMNCOB S g
S e .. . - em——— - - - .

. vRouter vRouter @}\ vRouter
NHTerpauus ¢ CETeBbIMM CepBNCaMN CTOPOHHMX | 53 Hypervsor BEY Hypervsor L3 Hyperisor |
npousBoauTenen :

* AHanuTuka n Bu3yanusaumsa HarioXKeHHON U Network Bare Metal :

- ~ i (e.g. SQL Server)
TPaHCNOPTHOW CETEBOM MHAPACTPYKTYpbI Appliances °®
SIS, beim Ap“pplaeb!: Chef SAL§€ACK AAAAAAA Juju $Eab

. _ . <« 7 \ Linux
() OPENCONTRAIL includes vRouter and Controller| | Compute zP\i(VM @an wﬁm** £ ¥ BMS

Copyright © 2015 Juniper Networks, Inc.



O630p Contrall

n JUNIPES ubuntu® =&

- NETWORKS Supported oy Canon cal M | R A N T |S
openstack

_ MPEMMYLLECTBA R ..}

e.g. MX (USG) -,
Interc?o%nect ( CONTRAIL
@)
PELLUEHMSA 4
=g controller
control.plane
Any IP NetworkI XMPP control plane
- e.g. OpenClos, VCF or Fusion
B kayecTBe TpaHCNOPTHOM ~ : @ " "
MHPPACTPYKTYPbI MOXET UCMOSNIb30BaTbLCA = . - I
no6as IP ceTb = S
S g
LLinpokne BO3MOXHOCTHU NO I S ___._._& :

: ) vRouter E'E, vRouter @ VRouter |
aBTOMaTI/I3a|-|M|/| , .C}Q Hypervisor Qﬁ Hypervisor {}Q Hypervisor
NMopaepikka OTKPbITbIX CTAaHAAPTOB ANA I==\\\ : |
NOCTPOEHNA HaroXXeHHOWU CeTHU: Network Bare Metal
- BGP, EVPN, OVSDB control plane (eg SRX) pcm  Apuppet O & @ &z
* MPLS over GRE/UDP, VXLAN data plane overlays (d) OPENCONTRAIL includes vRouter and Controller Compute;p‘KVM ®"m%** él_BmMug
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Contrail Overview

3" part application

 The Contrail System consists of two main components:
the OpenContrail Controller and the OpenContrail
vRouter.

« Contrail Controller is a logically centralized but physically
distributed Software Defined Networking (SDN)
controller that is responsible for providing the
management, control, and analytics functions of the : E
virtualized network. !

 The Contrail vRouter is a forwarding plane (of a ' | '
distributed router) that runs in the hypervisor of a
virtualized server. It extends the network from the
physical routers and switches in a data center into a
virtual overlay network hosted in the virtualized servers

 The Contrail Controller provides the logically centralized
control plane and management plane of the system and N
orchestrates the vRouters. (o™




Contrail Overview

» Contrail Stack: Overview of compute node

Customer OSS / BSS Vcenter
REST APIs

Junper



Contrail Overview: Compute Node

« VvRouter is replaces the Linux Bridge or OVS module in
. Nova Control Node Control Node
Hypervisor Kernel

* VvRouter performs bridging (E-VPN) and routing (L3VPN) : : X'V'PP " xwipp
* VvRouter performs networking services like Security Policies, : : g
NAT, Multicast, Mirroring, and Load Balancing

* No need for Service Nodes or L2/L3 Gateways for Routing,
Broadcast/Multicast, NAT

4 v )
. . . 0] kN R A H i
* Routes are automatically leaked into the VRF based on Policies
e Support for Multiple Interfaces on the Virtual Machines
. (Kernel Module) 4

« Support for Multiple Interfaces from Compute Node to the
Switching Fabric
Linux Kernel

Compute Node

Junper



Contrail Overview: Control Plane

 Contrail Stack: Overview of Control Plane

Customer OSS / BSS Vcenter
REST APIs

Analytics Engine Analytics Engine

Junper



Contrail Overview: Control Plane

. All Control Plane Nodes are active
active 3 ha

 Each vRouter uses XMPP to connect
with multiple Control Plane nodes for
redundancy ¥
 Each Control Plane Node connects to %
multiple configuration nodes for

"]
PROXIES XMPP Netconf BGP
redundancy - ---<

Control Node

Control Node

« BGP is used to connect with Physical
Gateway Routers or switches ControlNode,

« Control Plane Nodes federate using

’ .
l“ l" “
0 0 ]
¢" l’ I' "
"'o ', ',I l‘
BGP . ‘ g -
Compute Node Compute Node Gateway Node Gateway Node

S UNIPER NETWORKS CONFIDENTIAL s SR



Contrail Overview: Configuration Node

» Contrail Stack: Overview of Configuration Node

Customer OSS / BSS Vcenter

REST APIs
Analytics Engine Analytics Engine Analytics Engine

Control Plane Control Plane Control Plane

Junper



Contrail Overview: Configuration Node

« AREST API Server that provides the north-bound interface
to an Orchestration System or other application

* A Rabbitmq message bus to facilitate communications 1
amongst internal components

» A Cassandra database for persistent storage of

configuration RESTAPI Distributed
Server DB

« A Schema transformer that learns about changes in the high
level data model over the message bus and transforms (or

compiles) these changes in the high level data model into
corresponding changes in the low level data model

* An IF-MAP Server that provides a south bound interface to

push the computed low-level configuration down to the e
Control nodes Transformer

« Zookeeper (not shown in diagram) is used for allocation
unique object identifiers and to implement transactions

| Distributed

IF-MAP
Server

g
’ A
’ Y

g------cccccce-a > Distributed
DB

U &

s
A
A
A

i
i
i
i
i
(2
Control Node Control Node
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Contrail Overview: Analytics Node

» Contrail Overview: Analytics Node

0SS / BSS

REST APIs

Control Plane Control Plane Control Plane

Junper



Contrail Overview: Analytics Node

Client Application

« A Collector that exchanges Sandesh with components
in control nodes and configuration nodes to collect

analytics information
» A cassandra database for storing this information I /
« Arules engine to automatically collect operational
state when specific events occur
’/

« AREST API server that provides a northbound o
interface for querying the analytics database and for [ vk | 08

retrieving operational state. S—
ules engine ollector

* A Query engine for executing the queries received
over the northbound REST API. This engine provides N
the capability for flexible access to potentially large Sandesh Interfaces

amounts of analytics data

Junper S



Contrail Overview: Northbound AP

 Contrail Overview: Northbound API

Customer OSS / BSS Vcenter

Junper



COMPUTE NODE: FORWARDING / TUNNELING

_§ COMPUTE NODE 1 COMPUTE NODE 2
>
@©
Bk
VIRTUAL
o
E 1. Guest OS ARPs for destination within
Tap Interface (vip | Tap Interface (Vify | subnet or default GW
Underlay\ g vRouter Forwarding Plane vRouter Forwarding Plane 2. VRouter receives the ARP and
headers O responds back with VRRP MAC
removed & L .
o Routing Instance Routing Instance
3. Guest OS sends traffic to the VRRP
- FIB e FIB . MAC, vRouter encapsulates the
s packet with appropriate MPLS/VNI tag
E Flow Table Flow Table and GRE header
PHYSICAL
~ 4. Physical Fabric Routers on Physical IP
9 Address
= eth1 (Ph-IP1) eth1 (Ph-1P2)
i = 5. Returning packets get forwarded to
- : .
= Overlay Tunnels: i/lpg[%?\l’/l;tlet;?outmg Instance by the
MPLSoGRE / VXLAN / ... 9
% 6. VRouter de-capsulates the packet, and
o —y — forwards it to the Guest OS
<+ —
IP Fabric —

17 Copyright © 2016 Juniper Networks, Inc.  www.juniper.net JU n | per
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Contrail Overview

* Openstack & Contrail Components

User Logs in, Create tenant (projects), n\ Authentication, etc. a
Create IPAM, Create virtual network, Horizon Ul ek | o — e — " Keystone
Launch VMs ] (Identity / Access
0 > — . ™S Mgmt)
’ = () ~
Operator Contrail Web Ul Network related interaction
) ,
s ~ Get VM Image to spawn ‘ Launch VM ™S —
= £ J
- ponain: &
W Glance ¢ o) -
(Image Server) OQ} Nova 2 Ei Neutron Plugin W
- g (Compute Orchestration) =
() Contrail Config }—
s X L » [ API Srvr “ Scheduler ][ oo -
20 b | C
Swift Contrail Control
(Object Storage) Select Compute node to l éQ) J
L J . ) spawn VM Get virtual network info .
s ~ Block Storage - .
. n Assignment ™ o
Cinder & /-" Infoto '\ ; DHCP Bi-directional message bus
[ spawn VM | ™= XMPP interaction)
(Black:Storage) l 4 [ 5P ¥ 4 VM Spawned ¥ l : )

Kvu
% n g i Contrail Agent

: : : ' mo
! ! Nova Agent Hypervisor Efl
» : : % vRouter

i Xen
- |—— ! e -

: i Compute Node 2
Storage e e et Rlug (Tapmteg‘aee Instance ID, ..)

— Juneer S



Contrail Overview

» Service Chaining overview

— By means of services chains you introduce by just a single click services like:
* Firewall
- IDP
- UDP
» Load Balancing

.
. DDoS prevention r ﬂ

| 'i
Virtual-net 10 T Virtual-net 20
- | |

Left Interface Right Interface

Junper




Contrail Overview

» Service Chaining examples

— Use case 01:
l Running as VMs l
Internet I Stateful ' ' Ap[;p;lllif/aetrlon ! Hypervisor Web
Router ' Firewall ! ! v ! vSwitch :  Server
I . R criclEr S E
— Use case 02:
l Running as VMs l
R S— L N — ~.
Web i | Hypervisor ! ApDzlllic\:/aetrlon ! Hypervisor | E Mid-Tier E
Server : vSwitch ! i ! vSwitch | Application ;
| (COmIESr | Lo ]




CSO — ETSI NFV Reference Architecture

Multi Service
Orchestration

Solution Components

Monitoring

OSS/BSS

* OSS (Partner)

 Customer Facing : Service, VNF, and

Automated
Monitoring
System

Contrail Service
Orchestration

e Multi Service Orchestration (Partner) Infrastructure Description

Domain Orchestrator

_ A 3 Service

* Resource Facing

Network Service Monitoring

Controller

* CSO Domain Orchestrator
* SD-WAN / NFX Device Controller

° [}
s Ve-Vnfm ¢
° [}

* Network Services Controller : : =
* Infrastructure Orchestration : | NFVI : :
. MR Virtual Virtual Virtual : :
[ ] . H ° . °
e SDN Controller i : Infrastructure Orchestrator . 8l Monitoring
—_— Contrail/NSC Controller 38 /DM/Contrail
Nf-Vi P

) . Virtualisation Layer
* Contrail SDN (Centralized), NSC (SD-WAN) | : *

BB Computing Storage NFX : 4 Orch e 3
Hardware Y e : NFV Management and Orchestration : 4
l : ................... 'M. eiNllo...OQOO"OCIIIDOOOE ;."...lll......"..s




O630p EVPN-NVO

Ethernet VPN BHYyTpMu AaTta-

Ll,eHTpa Any DC Edge Router
; e.g. MX (USG) O
MacwTtabupyemocTtb L2 ceTen npmn nomoLm - , Recommended
TexHornorun VXLAN ~ - E{Sf'ljezgge
control.plane

« OTCyTCTBME LLUMPOKOBELLaTeSbHOro Tpaguka. Any IP Networkl BGP control plane

Ncnonb3oBanne BGP ans nepegaym nHgpopmauyumm e.g. OpenCilos, VCF or Fusion .

00 IP n MAC agpecax ‘ @ m (\'/RB

] = o7

 Vicnonb3oBaHne ctaHgapTu3oBaHHbIX IETF = g I ) |

NPOTOKONOB S E ‘
Tepuaus ywencit va naropwe |

BUPTYyanuaaummn unn KoMmMmyTaTope gocTyna T Q

« BanaHcupoBKka Harpysku no BCem fnmHkam Network Bare Metal

Appliances (e-9- SQL Server)

(eg SRX)
* B kayecTtBe data plane MoXeT ncnonbL3oBaTbCs

VXLAN, MPLSoGRE, MPLS unn NVGRE

22
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O630p EVPN-NVO

_ MPEMMYLLECTBA R ..}

e.g. MX (USG)
DC L A Recommended
PELLEHMA
BGP Reflectors
control.plane
Any IP NetworkI BGP control plane

e.g. OpenClos, VCF or Fusion

B kauyecTBe TpaHCNOPTHOM
MHPPACTPYKTYPbI MOXET UCMOSNIb30BaTbLCA

no6as IP ceTb = S

s 3
EQnvHasa TeXHONOrus Kak BHYyTpM AaTa- S » : _
LleHTpa Tak u ans obecnevyeHnst CBA3HOCTM I T o | | o
S == W
OTKpbITbIU CTaHAAPT, KOTOPbLIN Network Bare Metal
nopaepxusBaetca Juniper, Cisco, ALU Appliances (¢-9-SQL Serven

(eg SRX)
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VXLAN

TpaHCMnopT

3 B
- * il |
o ! :
e |
‘I
1

]’[




VXLAN TpaHcnopTt

OUTER OUTER OUTER | VXLAN St 19 Eraine 2
MAC IP UDP Header : S
48 | DEST MAC v ¢ l

48

32

16

SRC MAC

VLAN
(OPTIONAL)

ETH TYPE
0X0800

72

16

32

32

IP HDR
DATA

PROTO: |

ubDP

CKSUM

SRC IP:

MY VTEP |

DST IP:
DEST VTEP

16

16

16

16

SOURCE
PORT

VXLAN
PORT

ubP
LENGTH

CHKSUM |

0X0000

FLAGS
RRRR1RRR

RESERVED

VNI

RESERVED

24

24

Largely, it is a transport tunnel alternative for MPLS

LSPs or GRE tunnels

« Can be used as a generic tunnel underlay for various
applications (L2VPN/L3VPN/other MPLS

applications)

Different from ‘regular’ VXLAN where the goal is L2

Virtualization and BUM traffic handling.

VNID is equivalent to MPLS label in transport.
VXLAN Tunnel Endpoints (VTEP) on Enterprises’ WAN

PEs

Copyright © 2015 Juniper Networks, Inc.



26

VXLAN TpaHcnopTt

A~ | VXLAN in the Data Center
@@ * TOR/Access/Spine layers of DCs have very limited capabilities
UXLAN * MPLS-phobia inside DCs: Cost and (perceived) complexity

 Flat IP fabric based DCs

Limited | * Originated in DCs but gaining momentum in SD WAN
capability chips

VXLAN in the WAN

Over The Top (OTT) L2VPN and L3VPN
connectivity using IP transport

VXLAN extends L2/L3 reach over IP WAN
Cost optimization

Better than GRE; Entropy friendly

Extending VPNs over vanilla IP

OTT

4 VXLAN ’ \

NO MPLS

Pocket. IP
NAN

Copyright © 2015 Juniper Networks, Inc.



PEAJINSALNN VXLAN

e Multicast VXLAN

« Dataplane learning

e Unicast VXLAN

« Static Control plane (To4kn TepMuHaLMKM 3agaHbl CTaTUYECKN)

- OVSDB/VXLAN
| e Controller: Contrail/\VMware NSX

« EVPN-VXLAN
| « BGP based Control plane



EVPN

TEXHOIJTIOINA

3 B
- * il |
o ! :
e |
‘I
1
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EVPN npenmyLlecTBa
 wvecmmoen | owepremn | ez | omwmaaun

Ncnonb3oBaHMe BCex KaHasioB Ana
nepenaym TpadmKa ¢ BCTPOEHHOM
3awmTon ot L2 netennb

BblCOKMI ypoBEHb AOCTYNHOCTH,
HbICTPan cXx0A4MMOCTb U
nepemapLyTusaums

NHTerpauma L2 n L3 ypoBHel B
MPOTOKOAN ynpaBaeHUa

OnTnmmnsauma Bxoasawero u
ncxoaauwero Tpadurka Npu Mmrpaumm
BUPTYaNbHbIX MaLLUWH

\

o~ DC Fabric

L4
...
...
....lllllllIIllIIIIllIIIIIIIIIIIIIIIIIIIIII

DC Gateway

DC Gateway

Virtual Machine Mobility

AT

Z

3%
4
Ve

~\

ws?®
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EVPN : BapmaHTbl ACMOnNb30BaHNSA

EVPN Control Plane
Multiple Data Planes

~___
)~

g

- L2 Service L3 Service
o )
Q| MPLS service label | MPLS service label
C Z | advertised for MACs advertised for
= <§E subnets
Z,’ — | ELINE, ELAN, ETREE. N L2/L3 Service
% 2.0 compliant BE/Me{ Integration
Services

L2 Service L3 Service
%’ — VNIDs advertised | VNID advertised
- IC_) for MACs for subnets
E % L2 stretch between Inter-subnet traffic
= 0O |VMsoverlIP Integration in DC,
— OTT L2VPN OTT L3VPN with

EVPN

PBB —EVPN / MPLS
Transport (WAN)

L2 Service

L3 Service

MPLS service label
advertised for B-
MACs

C-MACs learned in
data plane

ELAN, ETREE
L — |

No support

Copyright © 2015 Juniper Networks, Inc.
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TepmuHonorna EVPN

Provider Edge (PE)

Customer Edge (CE)
Host

Provider Core (P)

Leaf Switch . _
Spine Switch
1

! ' MPLS LSP
I VTEP | nnun
| VXLAN Tunnel Endpoint | VXLAN Tunnel
. 7/ : I

,’ \

$ R % v $
]
MP-IBGP ceccusa

* Bridge Domain (BD) = VLAN

Copyright © 2015 Juniper Networks, Inc.



Ethernet Segment

Host

Leaf Switch / PE  Ethernet LAG
.‘_Segment .
-

Leaf Switch / PE

Ethernet LAG’
Segment

32

Ethernet Segment (ES)

* Habop KaHanoB K ogHOMY canTy (xocTy)

e KaHanbl moryT 6bITb Kak Single-Active nan All-Active

Ethernet Segment Identifier

(ESI)

10 6auT (Hanpumep: 00:11:22:33:44:55:66:77:88:99)
HyneBoe 3HayeHMe 03HAYAET TO/IbKO OAHO NOAKAOYEHNE
MoKeT 6bITb CKOHOUIYPUPOBAH BPYYHYHO

MoKeT 6bITb Ha3Ha4YeH aBTOMATUUYECKH

Copyright © 2015 Juniper Networks, Inc.



Tunbl mapwpytoB NLRI ana EVPN

Route Type Description Usage Standard

Ethernet Auto- PE Discovery and RFC 7432
Discovery Mass Withdraw

MAC Advertisement MAC Advertisement ~C 7432
Multicast Route BUM Flooding ~C 7432

Ethernet Segment  ES Discovery and DF ~C 7432
Route Election

IP Prefix Route IP Route draft-rabadan-12vpn-
Advertisement evpn-prefix-
advertisement

Copyright © 2015 Juniper Networks, Inc.
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JlokanbHbIM Npouecc mac learning

I'
' ,

1

1
!
!,

N

/

O6asarenbHO: KommyTaTop 0byyaeTca MAC
4 afpecy XoCTa OTC/IEXKMBAHMEM aZpeca NCTOYHUKA
':' (source address) Kaxaoro ethernet pperma
1
]
'l
',' OnuuoHanbHO: KOMMYTaATOp U3ydaet IP aapec
]

} xocTta otcnexkmsaHnem DHCP nan ARP coobueHni
/]

XocT

" DHCP Discover

v

DHCP Offer

" DHCP Request

A\ 4

DHCP Ack

Copyright © 2015 Juniper Networks, Inc.
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YOoaneHHbIN npouecc mac learning

e MAC /IP advertisement (type 2) routes

Leaf Switch L1

PE mapwpyTtnsaTtop
2.2.2.2/32

Host H1

Spine Switch S1

P maplwpyTtunsatop

10.10.10.11/24
1:1:1:1:1:1 .$

Ethernet Segment Identifier (ESI)

MPLS label 1 + MPLS label 2

Other attributes (Origin, AS-Path, Local-Pref, ...)

&

MP-iBGP

Leaf Switch L2 /
/ Host H2
PE mapwpyTtnsaTtop
4.4.4.4/32
. 10.10.10.22/24
5:5:5:5:1

0 (single homed host)

Copyright © 2015 Juniper Networks, Inc.



Ethernet Auto-discovery (Type 1) Routes

 nna Ethernet segment (ES)

: MHOTOKaAHa/1IbHOCTb U 6bICTpaFI CXOANUMOCTb

Route type Ethernet Auto-Discovery Route (Type 1)

Route Distinguisher (RD) RD of EVI on leaf switch LS2 (contains IP of LS2)
NLRI Ethernet Segment ID (ESI) Oalaalgalenlorlelsalarlel

Ethernet Tag ID MAX-ET

MPLS label 0

Extended communities

Next-hop

ESI Label Extended Community:
* Single-Active Flag = false (0)
e ESI Label = null

Loopback IP address of LS2

Other attributes (Origin, AS-Path, Local-Pref, ...)

1
Leaf
i 1
Switch

36

@ . -

MP-IBGP LS2
LS1 MP-IBGP 1S3

% % ESI
--------------------------------------- 4 onnnnnian

Ethernet Auto-Discovery (Type 1) Route

Copyright © 2015 Juniper Networks, Inc.
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bbICTpaa cxoaAMMOCTb
MAC Mass Withdrawal

B E AR B S22 EEER E R S22 BN R AR R S5 SHHEHEEREREHEE 222

Leaf
'-2"";".‘ * PE ypanaetr AD mapwpyT Ans HencnpasHoro ESI
| Tunepsusop ]| * OctanbHble PE ypanatoT next-hop HencnpasHon PE ana sBcex

MAC/IP appecoB, nony4eHHbIX Ana gaHHoro ESI

Copyright © 2015 Juniper Networks, Inc.
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Designated forwarder

 [1nAa nepepaumn broadcast, unknown unicast, multicast (BUM) Tpaduka

Designated Forwarder
ana Blue VLAN

MNCTOYHUK

Designated Forwarder
ana Red VLAN

Copyright © 2015 Juniper Networks, Inc.
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Ethernet Segment (Type 4) Routes

e Heobxoamm ans Bbibopa designated forwarder

Designated Forwarder Table gna ESI1 0:1:1:1:1:1:1:1:1:1

Originators (Sorted by IP address) | Designated Forwarder for VLANS...

LS1 (1.1.1.1) 0,2,4,6, ..., 4094
LS2 (2.2.2.2) 1,3,5,7,...,4095

Ethernet Segment Route (Type 4) for ESI from originator LS2

Route type Ethernet Segment Route (Type 4)
Route Distinguisher (RD)
NLRI
Ethernet Segment ID (ESI) 0:1:1:1:1:1:1:1:1:1
Originator IP Address IP address of LS2
Extended communities ES-Import Route Target

Other attributes

LS2
2.2.2.2

ES|

0:1:1:1:1:1:1:1:1:1

Copyright © 2015 Juniper Networks, Inc.



banaHcunpoBKka Harpy3ku

Al
il
1

X
WA
i\
W
[

|
;

/
)

\

i EiEiE

—_—

- . | ——
Iv [MnepBsu3op !| ! I'Mnepgﬁop |

* AHoHcupyembit MAC agpec ¢ PE1 moxkeT bbiTb aocTnKum yepes PE1 n PE2 B ogHOoMm
cermeHTe ESI

* YpaneHHble PE yctponcTtea moryT 6anaHcmpoBaTb Tpaduk mexay PE, koTopble
aHOHCMPYIOT OANHAKOBbIM naeHTUPUKatop ESI
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Aliasing

1. PE1 nonyyaet Ethernet Auto-Discovery (type 1) mapwpyT ot PE2 1 PE3

2. PE1 nony4yaet MAC/IP Advertisement (type 2) mapLpyT TonbKo oT PE2
— PE1 nponHdopmunpoBaH, B Kakom ESI HaxoauTca xoct H2
— PE1 nponHdopmmpoBsaH, 4to atoT ESI goctyneH yepe3 PE2 n PE3
3. PE1 moxeT 6anaHcmpoBaTtb Tpaduk (ECMP ) kK xocTy H2 yepes aBa LSP kK PE2 n PE3

Ethernet Auto-Discovery (Type 1) Route ans ESI
0:1:1:1:1:1:1:1:1:1 @

MAC / IP Advertisement (Type 2) Route ans xocta H2 B ESI 0:1:1:1:1:1:1:1:1:1

H2

MAC / IP Advertisement (Type 2) Route ans xocta H2 @

2
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EVPN: qoyHkumoHanbHOCTL L3 Wwnto3a

* YcraHoBKa IRB nutepdenca ana kaxkgoro bridge domain Heobxoanma ans:

e obecneyeHuna L3 cBA3HOCTHU
* onTMManbHoOM nepeaayn Tpadunka mexay VLAN B BHYTPU U mexay AaTa-LeHTpamMu

* CuHxpoHusaumsa MAC/IP xocTa

*  MapuwpyTtmsaTtop nsydaet ARP coobueHuns gna coctasneHua Tabanupl cootsetctena MAC u IP xocTa
* aHoHcupyert IP agpec BHyTpu MAC mapupyTa

* CuHxpoHusaumsa MAC/IP wnto3a No-ymoa4aHuto

* |IRBIP agpec KoHpurypumpyetcs kak «default gateway» ans EVI

e EVPN PE aHoHcupytoT Bce iokanbHble MAC u IP ana IRB nHtepdeincos, npomapkmposaHHblie default gw community
(HacTpanBaembIn pexkum)

e Jina ogHoro VLAN moKeT 6biTb HECKONBKO LWJ/IKO30B NO-yMOA4YaHuto ¢ ognHakosbim MAC u IP agpecom anycast

*  PE mappyTnsnpytoT NnakeTbl, KOTOpble bblan HanpasaeHbl Ha MAC wat3a

e PE obecneumBatot Proxy ARP gns IP wnto3a n HanpasnAatoT oTeeT ¢ nonyd4eHHbiMm MAC agpecom
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Ontummnsaums Tpadpuka Inter VLAN

ddPeKTUBHAA MapLLpyTU3aLMA
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OnTnmmnsaumna ncxogawliero Tpaduka

3a4a4a: obecneynTb ONTMMa/bHbIN NYTb OT cepBepa 3 K cepsepy 1

Server 1
[20.20.20.100]

\V,‘ |
VLAN 20 ‘

Data Center 1

Data Center 2 Data Center 3

Active [.1]

Active [.1]

|
Active [.1] m Active [.1]
9

VLAN 10

KON .
[10.10.10.100/24] [.200]

VLAN 10

o= -l
[10.10.10.100/24] [.100]

PeweHwne

BupTtyanusauma n pacrnpoctpaHeHme
Default gateway Ha Bce mapLipyTnsaTopbl,
obcnyxusaruwme VLAN Tpaduk

Ncxopawmim TpadmnK MorKeT bbiTb
HanpaBAeH A/1a Nt0bon MapLIpyTM3aTop
ana VLAN 10. lNpun aTom mapipytmsauma
Bceraa byaeT B JOKa/IbHOM AaTa-LEeHTpe.
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OnTuMmnaauus Bxogdawlero Tpadouka

3aja4a: obecneuynTb oNTUMaAbHbIM NYTb OT cepBepa 1 K cepsepy 3

Data Center 1 Router, Routing Table

Route Metric NH

o100 T
[20.20.20.100]

* 10.10.10/24 5 Data Center 2

VLAN 20 10.10.10/24 10 Data Center 3

10.10.10.100/32 5 Data Center 2

10.10.10.200/32 5 Data Center 3

Data Center 1

Data Center 2 Data Center 3

Active [.1] V Active [.1]

Active [.1] Active [.1]

VLAN 10

o= - e
[10.10.10.100/24] [.200]

VLAN 10

o= - i
[10.10.10.100/24] [.100]

PeweHwne

B AONONHEHMM K MapLUPYTY CETU
10.10.10.0/24 mapuwpyTnsaTop
oTnpaBuTens obnagaer
cneunduyHbIM mapLipyTom /32
10 KOHEYHOro XOCTa.

Bxoaawmmn TpaduK K cepsepy 3
byaet Hanpas/ieH HAaNPAMYHO
yepe3 WAN ot DC 1 Kk DC3.
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Proxy ARP
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PE2 obnapaet ARP 3anucamu MAC/IP.
PE2 petektnupyet ARP 3anpoc a4na wao3a No-ymos4aHUIO U HAaNPAMYHO
dopmmpyet ARP oTBeT A5 CBOMX NNPOB.
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DCI with Route Type 5

* When to use Route Type 5 for DCI
* No L2 stretch required between DCs

« MACs belonging to a DC customer can be summarized by an IP prefix
 End to end unified EVPN Solution. Use EVPN for the DC as well as DCI

— |IEFT Information

« draft-rabadan-l12vpn-evpn-prefix-advertisement
« We implement Section 5.4 of the above draft and are fully compliant with it.
« RLI 25985 (Planned for 16.2R1)
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Route Type 5 . Gateway Address Model

Route Type 5 , IP : 10.1/16

Interconnect Bridge Domain (BD) Interconnect Bridge Domain (BD)
VNI 1000 Route Type 2 S VNI 1000
IRB :1.1.1.1/32 IP:1.1.1.1/32 IRB :1.1.1.2/32
MAC : 11:11:11:11:11:11 MAC : 11:11:11:11:141:11 MAC : 22:22:22:22:22:22

IPVPN

Possible options:
1 - BGP Session — IP VPN
2 -EVPN with IRB

50

Tenant 1

10.1/16

nant 1 Tenant 2
DICIL

IPVPN

20.1/16

Route Type 5, IP : 20.1/16

IPVPN IPVPN
Tenant 1 Tenant 2

30.1/16 40.1/16
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Route Type 5 : Supportability Matrix

Chip Set VXLAN Routing General Route Type 5
Support support

QFX5100 Trident 2 Hardware limitation

QFX5110 Trident 2+ Yes 17.4R1
QFX5200 Tomahawk Hardware limitation No
QFX10002 Q5 Yes 15.1X53-D30
QFX10008/16 Q5 Yes 16.2

MX Series Trio Yes 17.1R1
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