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UTto Bac xanet?

N cHoBa 0 cbabpuke... 0-0X

— OTkyna, 3a4eM n Kak
— Kak npoektupyem?
— Kakne npotokonbl ncnonb3lyem?

HacTtpownka
— [Npumep koHUrypauum dabpukm

ABTOMaTM3aumsd
— Embeded fabric automation

i1
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CnoBapb

agile ['eedza1l] npwun

—

MNPOBOPHbINA, MOBOPOTSIMBLIN, JTOBKUN, MaHEBPEHHbIN, BEPTKUW, FOPKUU
(nimble, maneuverable, dexterous)
2.  NOABWXHbIN, NOOBWMXHOW, TMOKNI

(flexible, mobile)

3. 6bICTpbINA, PAaCTOPONHLIN, NPbLITKUNA

(quick)

4. XMBOW

(alive)

5. AVWHaMUN4YHbIN

(dynamic)

6. WyCTpbIN

(nimble)

7. coobpasnTenbHbIN
(smart)
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OBOMOLNA CETEBbIX dPXNTEKTYP

TpaanupmonHas = Layer 2: TonbKko 1 nyTb
O — STP disables other paths
= 40~50% INMHKOB He UCMOSb3YyeTCs

MSTP noBbicuUT ncnonb3oBaHue
— YBenuyeHHas CrioXXHOCTb
2 — Cospaetca MHOXeCTBO single-path ceten

% — OrpaHnyeHHas 30Ha MOBMNBHOCTK

OTKa3 nNuHKa
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= = = = — Cxogmmoctb STP — ceTb He paboTaeT
= - - 0 — Broadcast wtopma — ceTb MOXET He paboTaTb
3-ypoBHeBas = Layer 3 Kak ansTrepHaTuBea
Fat Tree — CnoxHee?

— Beblwe ctoMmocTtb?
— OrpaHunyeHHas mobunbHocTb VM (B npegenax CTOMKN)
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OBOMOLNA CETEBbIX dPXNTEKTYP

TpagnunoHHas

Bananune smnpTtyanmsauum

EXTREME

VCS

FABRIC

[C——] [C———]

3-ypoBHeBas L2 Scale-out
Fat Tree TRILL, SPB[v,m], FP, VCS

Y CNOXHbIX CUCTEM — C/IOXKHble cboun

IETF = TRILL
IEEE - SPB

MapLwpyTusaums (yCrioBHO)
Monopepxka IP storage (iISCSI, NFS)
Murpaums VM (AMPP)

JTobble Tononorum

OcobeHHOCTM peanusaunmn y Kaxagoro BeHagopa

Bce ewe eanHbiv L2 nomeH
MacwTtabrpyeMocTb orpaHnyeHa
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OBOMOLNA CETEBbIX dPXNTEKTYP

Bananune smnpTtyanmsauum Bananmne obnayvHbIX cepBmncos

TpagnunoHHas

Hi

i

3-ypoBHeBas L2 Scale-out L3 Scale-out
Fat Tree TRILL, SPB[v,m], FP, VCS VXLAN, BGP EVPN, Vmware NSX, OpenStack

Y CNOXHbIX CUCTEM — C/IOXKHble cboun
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HW VTEP vs vSW VTEP




VXLAN: TepmunHonorug

Patota VXLAN encap/decap npoucxogmt Ha VTEP
(Virtual Tunnel Endpoint)

— Local VTEP, Remote VTEP
— IP/UDP unkancynaumsa
— S_port UDP obecnevnBatoT OTSIMYHYIO SHTPONMIO Anst 6anaHCUpoBKK

VNI (VXLAN Network ldentifier) - ato Tar cermeHta VXLAN

— [OnuHa 24bit = ~16,7M yHUKanbHbIX CErMeHTOB
IP Network

VXLAN Tunnel End VXLAN Network
{ Point (VTEP) } [ Identifier (VNI) J [ VXLAN Segment
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VXLAN: control plane

= VXLAN — npocTo nHkancynaums, He npoTokos!

= Multicast
— PexkomenpoBaH RFC 7348
— Tpebyetca PIM-BiDir
— MoxHo Ho Bce-Taku cnoxHo (dDP n sCP)
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VXLAN: control plane

= VXLAN — npocTo nHkancynaums, He npoTokos!

= Multicast — kTO x04€eT 3TUM 3aHUMATLCA?
— PexkomenpoBaH RFC 7348
— Tpebyetca PIM-BiDir
— MoxHo Ho Bce-Taku cnoxHo (dDP n sCP)
= Controller with OVSDB
— VMware NSX un gpyrue
— JononHuTernbHbIE KOMMNOHEHTbI, LieHa, CNOXXHOCTb?
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VXLAN: control plane

VXLAN — npocTo nHKkancynaums, He NpoToKos!

Multicast — KTO XO4€eT 3TUM 3aHMMATbCA?

— PexkomenpoBaH RFC 7348

— Tpebyetca PIM-BiDir

— MoxHo Ho Bce-Taku cnoxHo (dDP n sCP)
Controller with OVSDB — ecTb He0o6x0OMMOCTbL?

— VMware NSX un gpyrue

— JononHuTernbHbIE KOMMNOHEHTbI, LieHa, CNOXXHOCTb?
IGP

— OSPF — pacwupeHnus LSA
EVPN ¢ MP-BGP

— CP gnsa overlay (vyawwe VXLAN)

— MAC learning mexay VTEP

— Ananor MPLS L3VPN

— Multitenancy (RD n RT)
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VXLAN: BaXXHO MMeTb BBUAOY

= Maximum transmission unit (MTU)
— IP oBepxep
— BHyTpeHHMe 3aronoBkn KOMMYTaTopOB
— Bknioyaem Jumbo Frames! nnn ymeHblwaem Ha cepBepax.

» [1ns underlay moxem ncnonb3osaTb nodon IGP n iBGP
— CmMOoTpuM Ha BO3MOXHOCTU 0BopyaoBaHusi, HO Bce ymetoT eBGP ©

» |P agpecauusa
— Point-2-Point (/30 unn .31) unn IP unnumbered

______________________________________________________

I---per port-channe

device# configure terminal
device(config)# interface po 10
device(conf-if-eth-0/1)# mtu 2000
I

i device#tsh run inter po 10

____________________________________________________

I---Globally

device# configure terminal
device(config)# mtu 2000

! interface Port-channel 10
mtu 2000

switchport

switchport mode trunk

switchport trunk allowed vlan all

I---per interface

device# configure terminal
device(config)# interface ethernet 0/1
device(conf-if-eth-0/1)# mtu 2000

e e e e e e e e e e e e
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- EVPN

= CrtaHgapT 1 nponpueTapHble
- mLAG

eBGP

Extreme |IP Fabric - Multihoming
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L3 gateway — VRRP-E

SPINE

vV
A%

fee
o

protocol vrrp-extended

interface ve 10
ip address 10.10.10.2/30 LEM \%F_g

vrrp-group 1 =
virtual-ip 10.10.10.100 aF [ <=~

* OpHa noaceTb Ans Bcex Leaf
*  OpauH vIP 1 MAC Ha Bcex Leaf ana ogHoro VXLAN TyHHenA

*  VRRP-E = Short Path forwarding at Leaf.

protocol vrrp-extended

interface ve 10
ip address 10.10.10.102/30
vrrp-group 1
virtual-ip 10.10.10.100

eExTREME NOW @



Underlay routing

== - ASN 655XX 1L
- BGP Route Qgﬂect.gg:"_h === N
' . LHEN 3234 |
g o, ke ..:: o J }I )
LEAF "i:\." = Al gt Il”"",.- S
ASN 655XX ASN RSSXX ASN 655XX ASN B55XX
= iBGP = eBGP
— Spine kak RR — Spine u Leaf B pa3Hbix AS
— HeBo3moXHO ynpaBnsTh (pUnsTpoBaTh) MapLLPYTHYHO — nbKoe ynpaBneHne MapLUpyTHOM MHdOpMaLmeil
nHdopMaLnIo
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EVPN: Host NLRI Learning and Distribution

Control Plane Signaling.

e BGP Update:

MAC-1

° BGP Update:

MAC-1
1P-1 IP-1
VNI-1 _ VNI
VIEP1 j VTEP-1 VTEP-1
! 2 s =3 > T
(s ac VNI | VTEP
Qmarmm VTEP aﬂlﬂm VTEP e Eﬁﬂmﬁ
MAC-1  IP-1 VNI-1 VTEP- 1 MAC-1  IP-1 VNI-1 VTEP-1
- —— i
Data Plane Learning ——— nstall Host Information Install Host Information
MAC-1 (Mac table) MAC-1 MAC-1 (Mac table) :\:/;Jc-a :\:204 :\/IAlc(-\i (N:ac ti:le;)
; IP-1 ) - P-1 (VRF IP table
IP-1 (VRF IP table) VUAN-L /N1 IP-1 (VRF IP table) VLAN-3/ VNI-3 VLAN-1/ VN1
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Use Case: Intra-Subnet Bridging

L2 Bridging

VXLAN Encap Packet Egress

SrcMac: MAC-1

DstMac: MAC-4 Ingress VTEP
SrclP: IP-1 De-encapsulates the VxLAN
DstIP: IP-4
Packet, Checks the MAC
Lgsﬁi | Lﬁsz@ | L:ss? | LS4 2|
o - - " — table for DstMac: MAC-4 and
Switches

vV

f
A%

o 3 o>
¢

SrcMac: MAC-1

DstMac: MAC-4

= — SrclP: IP-1 @ R —
MACA DstIP: IP-4 MAC-4

IP-1 IP-4

VLAN-1/ VNI-1 VLAN-1/ VNI-1
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Use Case: L2 Bridging & Mult-Tenancy

VXLAN Encap Packet Egress SDZC,CI:\A/IZCC \;I_E: * sreMac: MAC-5
DstMac: MAC-6
SrcMac: MAC-1 SrclP VTEP-1 SrclP: IP-5
DstMac: MAC-4 DstIP VTEP-4 DstIP: IP-6
SrclP: IP-1 VNI VNI-5

DstIP: IP-4

sl [l (sl s

G-VLAN ID’s
Internally

VLAN-1

VNI-1 VTEP 1
VNI-1 VTEP 4 < > r—ﬂ ES l@ VLAN-1
<& = I =
5 VLAN-1 —— L= 6 VLAN-1
6 VNI-5 VTEP4 5 VNI-5 VTEP-1
MAC-4
= Pr4+ E_—=

MAC-1 MAC.S VLAN-1/ VNI-1 r MAC-

IP-1 r IP-5 IP-6

VLAN-1/ VNI-1 VLAN-1/ VNI-5 VLAN-1/ VNI-5
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L3 Multi-Tenancy w/ VxLAN

= VXLAN Based L3 Multi-Tenancy

= VRF + L3 VNI ‘ ‘
= Standards based Interop (s3] [23] [ss2] [sa3]
= Single Protocol Instance for L3-VNI
multiple VRF. L3-VN ==
= No MPLS complexity [-I“ )
= RT/RD Import Export Policies = b -y ‘
supported we | v VRE
= Scale TBD Tenants/TOR
——— ———— e ———
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Use Case: Inter-Subnet Routing

Asymmetric Integrated Routing gnd Bridging

VXLAN Encap Packet Egress

Ingress VTEP routes packet
to VNI-B based on

DstIP IP-4, VNI-B Bridges

over VXLAN to VTEP-4 for
MAC-4

SrcMac: GW-MAC
DstMac: MAC-4
SrclP: IP-1

DstIP: IP-4

R

MAC-1
IP-1
VLAN-1/VNI-1

SrcMac: MAC-1
DstMac: Anycast MAC
SrclP: IP-1

DstIP: IP-4

MAC-4
1P-4
VLAN-4/ VNI-4

SrcMac: GW-MAC
DstMac: MAC-4
SrclP: IP-1

DstIP: IP-4

Egress VTEP bridges in
destination VNI for DstMac

exTREMENOW @8



Use Case: Inter-Subnet Routing

Symmetric Integrated Routing and Bridging

VXLAN Encap Packet Egress

SrcMac: GW-MAC
DstMac: RTR-MAC4
SrclP: IP-1
DstIP: IP-4

Egress VTEP routes packet over
L3 VNI and into VNI-B at egress
since DstMac is RTR-MAC4 in
the inner packet. Destination
VNI-B then bridges packet

Ingress VTEP routes packet n
from source VNI to L3 VNI

(Unigue to Tenant). DstMac

in the inner header is the y =3
egrees VTEP router Mac B==2 =
address

SrcMac: MAC-1

Y ‘ based on DstMAC/IP
TE

4
n SrcMac: GW-MAC
DstMac: MAC-4
SrclP: IP-1
Q DstIP: IP-4
pia

Egress VTEP bridges in
destination VNI for DstMac

=1 DstMac: Anycast-MAC —— E————
MAC-1 SrclP: IP-1 MAC-4

1P-1 DstIP: IP-4 1P-4

VLAN-1/ VNI-1 VLAN-4/ VNI-4
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HacTtpownka IP dpabpuku

Switch ASN Loopbackl (router-id) Loopback2 (VTEP IP)
Leafl 64100 10.1.1.1 10.10.10.1
Leaf2 64100 10.1.1.2 10.10.10.1
Leaf3 64101 10.1.13 10.10.10.2
Leafd 64101 10.1.15 10.10.10.2
Leaf5 64102 10.1.1.6 10.10.10.3
Leaf6 64102 10.1.1.7 10.10.10.3
Spinel 65000 10.1.1.8 N/A
Spine2 65000 10.1.19 N/A

VRF5 VRF5 VRF5
VLAN/VE 50 GW 192.168.5.254 VLAN/VE 50 GW 192.168.5.254
VLAN/VE 100 GW 192.168.10.254 VLAN/VE 100 GW 192.168.10.254
VLAN/VE 200 GW 192.168.20.254 VLAN/VE 300 GW 192.168.30.254

VLAN/VE 50 GW 192.168.5.254
VLAN/VE 100 GW 152.168.10.254
VLAN/VE 400 GW 192.168.40.254

L3VNI: VLAN/VE 5 L3VNI: VLAN/VE 5

=

L3VNI: VLAN/VE 5
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HacTtpownka IP dpabpuku - pyyHas

HactpamBaem MTU

OnuyuoHarnbHo - ecnn ectb MCT, TO Ha4YMHaeM C Hero
HacTtpanBaem eBGP mexay Spine u Leaf
HactpamBaem VXLAN
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HacTtpownka IP dpabpuku - pyyHas

HactpanBaem MTU

OnuuoHarnbHo - ecnn ectb MCT, TO Ha4YMHaeM C Hero
HacTtpansaem eBGP mexay Spine n Leaf
HacTtpansaem VXLAN

Bcé! KTo ckasarn, 4Tto crnoxHo!?
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HacTtpouka |IP pabpukm — Hactpansaem MTU

____________________________________________________________________________

{1 Globally
i Leaf3(config)# mtu 9216
i Leaf3(config)# ip mtu 9168

___________________________________________________________________________
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HacTtpowka IP pabpukn — Hactpansaem MCT

____________________________________________________________________________

| 1 Globally
i Leaf3(config)# mtu 9216
i Leaf3(config)# ip mtu 9168

___________________________________________________________________________

SLX-OS Layer 2 MCT is based on RFC 7432 (BGP Ethernet VPN).
QOOOOOOOOO
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HacTtpowka IP pabpukn — Hactpansaem MCT

Leaf3(config)# router ospf
Leaf3(config-router-ospf-vrf-default-vrf)# area 0
Leaf3(config-router-ospf-vrf-default-vrf)# exit

Leaf3(config)# vlan 4090

Leaf3(config-vlan-4000)# router-interface ve 4090
Leaf3(config-vlan-4000)# exit

Leaf3(config)# interface ve 4090

Leaf3(config-if-Ve-4000)# ip ospf area 0
Leaf3(config-if-Ve-4000)# ip address 10.10.1.5/30
Leaf3(config-if-Ve-4000)# no shut

Leaf3(config-if-Ve-4000)# exit

Leaf3(config)# interface Loopback 1
Leaf3(config-Loopback-1)# ip ospf area 0
Leaf3(config-Loopback-1)# ip address 10.1.1.3/32
Leaf3(config-Loopback-1)# no shut

Leaf3(config-Loopback-1)# exit

Leaf3(config)# interface Ethernet 0/1

Leaf3(conf-if-eth-0/1)# description MCT

Leaf3(conf-if-eth-0/1)# switchport

Leaf3(conf-if-eth-0/1)# switchport mode trunk
Leaf3(conf-if-eth-0/1)# switchport trunk allowed vlan add 4090
Leaf3(conf-if-eth-0/1)# no shut

Leaf3(conf-if-eth-0/1)# router bgp

Leaf3(config-bgp-router)# local-as 64102
Leaf3(config-bgp-router)# neighbor 10.1.1.4 remote-as 64102
Leaf3(config-bgp-router)# neighbor 10.1.1.4 update-source loopback 1
Leaf3(config-bgp-router)# address-family I12vpn evpn
Leaf3(config-bgp-evpn)# neighbor 10.1.1.4 encapsulation [mpls | nsh |
vxlan]

Leaf3(config-bgp-evpn)# neighbor 10.1.1.4 activate

L

Hactpansaem OSPF — IGP ansa iBGP
HactpanBaem VLAN 4090

— KoHTponbHbin VLAN

— PekomeHgyembin Homep gna MCT

— Cospaem VRI
Cosgaem Lo ansa iBGP
Hobaensem nHtepdenc 8 MCT VLAN 4090
3anyckaem iBGP, ucnons3ya MPLS nHkancynauuio
Bcé?

exTREMENOW @8



HacTtpowka IP pabpukn — Hactpansaem MCT

Leaf3(config)# router ospf
Leaf3(config-router-ospf-vrf-default-vrf)# area 0
Leaf3(config-router-ospf-vrf-default-vrf)# exit

Leaf3(config)# vlan 4090

Leaf3(config-vlan-4000)# router-interface ve 4090
Leaf3(config-vlan-4000)# exit

Leaf3(config)# interface ve 4090

Leaf3(config-if-Ve-4000)# ip ospf area 0
Leaf3(config-if-Ve-4000)# ip address 10.10.1.5/30
Leaf3(config-if-Ve-4000)# no shut

Leaf3(config-if-Ve-4000)# exit

Leaf3(config)# interface Loopback 1
Leaf3(config-Loopback-1)# ip ospf area 0
Leaf3(config-Loopback-1)# ip address 10.1.1.3/32
Leaf3(config-Loopback-1)# no shut

Leaf3(config-Loopback-1)# exit

Leaf3(config)# interface Ethernet 0/1

Leaf3(conf-if-eth-0/1)# description MCT

Leaf3(conf-if-eth-0/1)# switchport

Leaf3(conf-if-eth-0/1)# switchport mode trunk
Leaf3(conf-if-eth-0/1)# switchport trunk allowed vlan add 4090
Leaf3(conf-if-eth-0/1)# no shut

Leaf3(conf-if-eth-0/1)# router bgp

Leaf3(config-bgp-router)# local-as 64102
Leaf3(config-bgp-router)# neighbor 10.1.1.4 remote-as 64102
Leaf3(config-bgp-router)# neighbor 10.1.1.4 update-source loopback 1
Leaf3(config-bgp-router)# address-family I12vpn evpn
Leaf3(config-bgp-evpn)# neighbor 10.1.1.4 encapsulation [mpls | nsh |
vxlan]

Leaf3(config-bgp-evpn)# neighbor 10.1.1.4 activate

L

Hactpansaem OSPF — IGP ansa iBGP
HactpanBaem VLAN 4090

— KoHTponbHbin VLAN

— PekomeHgyembin Homep gna MCT

— Cospaem VRI
Cosgaem Lo ansa iBGP
Hobaensem nHtepdenc 8 MCT VLAN 4090
3anyckaem iBGP, ucnons3ya MPLS nHkancynauuio

HET!
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HacTtpowka IP pabpukn — Hactpansaem MCT

Leaf3# cluster management node-id 1

!

Leaf3(config)# cluster MCT1 1

Leaf3(config-cluster-1)# peer-interface ve 4090
Leaf3(config-cluster-1)# peer 10.1.1.4

Leaf3(config-cluster-1)# deploy

!

Leaf3(config)# interface Ethernet 0/2

Leaf3(conf-if-eth-0/2)# channel-group 10 mode active type standard
Leaf3(conf-if-eth-0/2)# no shut

Leaf3(conf-if-eth-0/2)# exit

Leaf3(config)#

Leaf3(config)# interface Port-channel 10
Leaf3(config-Port-channel-10)# switchport
Leaf3(config-Port-channel-10)# switchport mode trunk
Leaf3(config-Port-channel-10)# switchport trunk allowed vlan add
100,300

Leaf3(config-Port-channel-10)# no shutdown
Leaf3(config-Port-channel-10)# exit

Leaf3(config)#

Leaf3(config)# cluster MCT1 1

Leaf3(config-cluster-1)# client mlag1 1
Leaf3(config-cluster-client-1)# client-interface port-channel 10
Leaf3(config-cluster-client-1)# esi auto lacp
Leaf3(config-cluster-client-1)# deploy

L

HET! Tenepb HacTpanBaeMm knactep ))
HacTtpanBaem oguHakoBbln cluster ID
[obGaensem knneHtckue noptel B MCT
Cospgaem Po10

W npuBsasbiBaeM ero K knactepy

Bot Tenepb BCE!

exTREMENOW @8



HacTtpouka |IP pabpukun — Hactpansaem BGP

Switch ASN Loopbackl (router-id) Loopback2 (VTEP IP)
Leafl 64100 10.1.1.1 10.10.10.1
Leaf2 64100 10.1.1.2 10.10.10.1
Leaf3 64101 10.1.13 10.10.10.2
Leafd 64101 10.1.15 10.10.10.2
Leaf5 64102 10.1.1.6 10.10.10.3
Leaf6 64102 10.1.1.7 10.10.10.3
Spinel 65000 10.1.1.8 N/A
Spine2 65000 10.1.19 N/A

VRF5 VRF5 VRF5

VLAN/VE 50 GW 192.168.5.254 VLAN/VE 50 GW 192.168.5.254 VLAN/VE 50 GW 192.168.5.254
VLAN/VE 100 GW 192.168.10.254 VLAN/VE 100 GW 192.168.10.254 VLAN/VE 100 GW 152.168.10.254
VLAN/VE 200 GW 152.168.20.254 VLAN/VE 300 GW 152.168.30.254 VLAN/VE 400 GW 192.168.40.254

L3VNI: VLAN/VE 5 L3VNI: VLAN/VE 5 L3VNI: VLAN/VE 5

=
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HacTtpouka |IP pabpukun — Hactpansaem BGP

HaCTpaMBaeNI683OByK)CBH3HOCTb

HacTtpausaem underlay BGP

Leaf to Spine1: 10.20.x0.0/31 with x the leaf number.
Leaf to Spine2: 10.30.x0.0/31 with x the leaf number.

The Spine is always .1.
Hactpavsaem Tonbko oauH pas B Day0

Leafl (config) # interface Ethernet 0/3

Leafl (conf-if-eth-0/3)# ip address 10.20.10.0/31
Leafl (conf-if-eth-0/3)# description To-Spinel

Leafl (conf-if-eth-0/3)# no shut
Leafl (conf-if-eth-0/3)# exit

Leafl (confiqg) #

Leafl (config)# interface Ethernet 0/4

Leafl (conf-if-eth-0/4)# ip address 10.30.10.0/31
Leafl (conf-if-eth-0/4)# description To-Spine2

Leafl (conf-if-eth-0/4)# no shut
Leafl (conf-if-eth-0/4)# exit

Leafl (config)# router bgp
Leafl (config-bgp-router) #
Leafl (config-bgp-router) #
Leafl (config-bgp-router) #
Leafl (config-bgp-router) #
Leafl (config-bgp-router) #
Leafl (config-bgp-router) #
Leafl (config-bgp-router) #
Leafl (config-bgp-router) #

local-as 64100

fast-external-fallover

bfd interval 300 min-rx 300 multiplier 3
neighbor 10.20.
neighbor 10.20.
neighbor 10.30.
neighbor 10.30.

address-family

Leafl (config-bgp-ipv4u) # maximum-paths 8
Leafl (config-bgp-ipv4u) # exit

Leafl (config-bgp-router) #

exit

10.1
10.1
10.1
10.1
ipv4d

remote-as 65000
bfd

remote-as 65000
bfd

unicast
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HacTtpouka |IP pabpukun — Hactpansaem BGP

HaCTpaMBaeNI683OByK)CBH3HOCTb

HacTtpausaem underlay BGP

Leaf to Spine1: 10.20.x0.0/31 with x the leaf number.
Leaf to Spine2: 10.30.x0.0/31 with x the leaf number.

The Spine is always .1.
Hactpavsaem Tonbko oauH pas B Day0

Leafl (config) # interface Ethernet 0/3

Leafl (conf-if-eth-0/3)# ip address 10.20.10.0/31
Leafl (conf-if-eth-0/3)# description To-Spinel

Leafl (conf-if-eth-0/3)# no shut
Leafl (conf-if-eth-0/3)# exit

Leafl (confiqg) #

Leafl (config)# interface Ethernet 0/4

Leafl (conf-if-eth-0/4)# ip address 10.30.10.0/31
Leafl (conf-if-eth-0/4)# description To-Spine2

Leafl (conf-if-eth-0/4)# no shut
Leafl (conf-if-eth-0/4)# exit

Leafl (config)# router bgp
Leafl (config-bgp-router) #
Leafl (config-bgp-router) #
Leafl (config-bgp-router) #
Leafl (config-bgp-router) #
Leafl (config-bgp-router) #
Leafl (config-bgp-router) #
Leafl (config-bgp-router) #
Leafl (config-bgp-router) #

local-as 64100

fast-external-fallover

bfd interval 300 min-rx 300 multiplier 3
neighbor 10.20.
neighbor 10.20.
neighbor 10.30.
neighbor 10.30.

address-family

Leafl (config-bgp-ipv4u) # maximum-paths 8
Leafl (config-bgp-ipv4u) # exit

Leafl (config-bgp-router) #

exit

10.1
10.1
10.1
10.1
ipv4d

remote-as 65000
bfd

remote-as 65000
bfd

unicast
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HacTtpouka |IP pabpukun — Hactpansaem BGP

HacTtpanBaem Spine

Spine2 (config) # interface Loopback 1

Spine2 (config-Loopback-1)# ip address 10.1.1.9/32

SpineZ2 (config-Loopback-1) #
Spine2 (config-Loopback-1) #
Spine?2 (config) #

no shut
exit

Spine2 (config) # ip router-id 10.1.1.9

Spine2 (confiqg) #

Spine2 (config) # router bgp
Spine?2 (config-bgp-router) #
Spine2 (config-bgp-router) #
Spine2 (config-bgp-router) #
Spine2 (config-bgp-router) #
Spine?2 (config-bgp-router) #
Spine?2 (config-bgp-router) #
Spine2 (config-bgp-router) #
SpineZ2 (config-bgp-router) #
Spine2 (config-bgp-router) #
Spine2 (config-bgp-router) #
Spine2 (config-bgp-router) #
Spine?2 (config-bgp-router) #
Spine2 (config-bgp-router) #
SpineZ2 (config-bgp-router) #
Spine2 (config-bgp-router) #
Spine2 (config-bgp-router) #
Spine2 (config-bgp-router) #
Spine?2 (config-bgp-router) #

local-as 65000

fast-external-fallover
bfd interval 300 min-rx 300 multiplier 3

neighbor leaf-group
neighbor leaf-group

neighbor 10

neighbor 10.
.30.20.
30.20.
.30.30.
.30.30.
.30.40.
30.40.
.30.50.
.30.50.
.30.60.
.30.60.

neighbor 10

neighbor 10.

neighbor 10
neighbor 10
neighbor 10

neighbor 10.

neighbor 10
neighbor 10
neighbor 10
neighbor 10
exit

.30.10

.0

30.10.0

O0O0OO0OO0DO0OO0OO0OO0OO

peer-group

bfd

remote-as 64100
peer-group leaf-group
remote-as 64100
peer-group leaf-group
remote-as 64101
peer-group leaf-group
remote-as 64101
peer-group leaf-group
remote-as 64102
peer-group leaf-group
remote-as 64102
peer-group leaf-group
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HacTtpouka |IP pabpukun — Hactpansaem BGP

[MpoBepsem

Leafl# show ip bgp summary
BGP4 Summary
Router ID: 10.1.1.1 Local AS Number: 64100
Confederation Identifier: not configured
Confederation Peers:
Maximum Number of IP ECMP Paths Supported for Load Sharing: 8
Number of Neighbors Configured: 3, UP: 3
Number of Routes Installed: 0
Number of Routes Advertising to All Neighbors: 0 (0 entries)
Number of Attribute Entries Installed: 0
'+': Data in InQueue '>': Data in OutQueue '-': Clearing
'*': Update Policy 'c': Group change 'p': Group change Pending
'r': Restarting 's': Stale '~': Up before Restart '<': EOR waiting

Neighbor Address AS# State Time Rt:Accepted Filtered Sent
10.1.3.2 64100 ESTAB 13h41m38s 0 0 0
10.20.10.1 65000 ESTAB 13h57m32s 0 0 0
10.30.10.1 65000 ESTAB Oh9m39s 0 0 0

ToSend
0
0
0
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HacTtpouka |IP pabpukun — Hactpansaem BGP

[MpoBepsem

Leafl# show ip bgp summary
BGP4 Summary
Router ID: 10.1.1.1 Local AS Number: 64100
Confederation Identifier: not configured
Confederation Peers:
Maximum Number of IP ECMP Paths Supported for Load Sharing: 8
Number of Neighbors Configured: 3, UP: 3
Number of Routes Installed: 0
Number of Routes Advertising to All Neighbors: 0 (0 entries)
Number of Attribute Entries Installed: 0
'+': Data in InQueue '>': Data in OutQueue '-': Clearing
'*': Update Policy 'c': Group change 'p': Group change Pending
'r': Restarting 's': Stale '~': Up before Restart '<': EOR waiting

Neighbor Address AS# State Time Rt:Accepted Filtered Sent ToSend
10.1.3.2 64100 ESTAB 13h41m38s 0 0 0 0
10.20.10.1 65000 ESTAB 13h57m32s 0 0 0 0
10.30.10.1 65000 ESTAB Oh9m39s 0 0 0 0

B dabpuke noka HET CBA3HOCTM MEXOY CepBepamMu, T.K. ELLIE HE HACTpounu overlay
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Hactpownka IP dpabpukn — Hactpansaem overlay BGP

Hy>xHo HacTpouTb CP
n VXLAN

Leafl (config)# interface Loopback 2

Leafl (config-Loopback-2)# ip address 10.10.10.1/32
Leafl (config-Loopback-2) # no shut

Leafl (config-Loopback-2) # exit
Leafl (config) #

Leafl (config)# router bgp

Leafl (config-bgp-router)# address-family 1l2vpn evpn
e 200
20
.20.
.20
2305
.30.
.30.
.30

Leafl (config-bgp-evpn) # neighbor
Leafl (config-bgp-evpn) # neighbor
Leafl (config-bgp-evpn) # neighbor
Leafl (config-bgp-evpn) # neighbor
Leafl (config-bgp-evpn) # neighbor
Leafl (config-bgp-evpn) # neighbor
Leafl (config-bgp-evpn) # neighbor
Leafl (config-bgp-evpn) # neighbor
Leafl (config-bgp-evpn) # exit

Leafl (config-bgp-router) # address-family ipv4 unicast
Leafl (config-bgp-ipv4u) # network 10.10.10.1/32

Leafl (config-bgp-ipv4u) # exit
Leafl (config-bgp-router) # exit

10
10
10
10
10
10
10
10

10.
10.
10.
+10.
10.
10.
10.
10

a L

HERERRERR

encapsulation vxlan
allowas-in 1
enable-peer-as-check
activate
encapsulation vxlan
allowas-in 1
enable-peer-as-check
activate
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Hactpownka IP dpabpukn — Hactpansaem overlay BGP

Hy>xHo HacTpouTb CP
n VXLAN

Spinel (config)# router bgp

Spinel (config-bgp-router) # address-family 12vpn evpn

Spinel (config-bgp-evpn) # retain route-target all

Spinel (config-bgp-evpn)# neighbor leaf-group encapsulation vxlan
Spinel (config-bgp-evpn) # neighbor leaf-group next-hop-unchanged
Spinel (config-bgp-evpn) # neighbor leaf-group activate

Spinel (config-bgp-evpn) # exit
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HacTtpouka |IP dpabpukun — Hactpansaem VXLAN

Hy>xHoO HacTpouTb CP
n VXLAN

Leafl (config)# overlay-gateway
Leafl (config-overlay—-gw-PoDl) #
Leafl (config-overlay-gw—PoDl) #
Leafl (config-overlay-gw—PoDl) #
Leafl (config-overlay-gw—-PoDl) #
Leafl (config-overlay-gw-PoDl) #

PoD1

type layer2-extension
ip interface Loopback 2
map vni auto

activiate

exit
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HacTtpouka |IP dpabpukun — Hactpansaem VXLAN

Leafl (config)# overlay-gateway
Leafl (config-overlay—-gw-PoDl) #
Leafl (config-overlay-gw—PoDl) #
Hy»xHo HacTpouTb CP Leafl (config-overlay-gw-PoDl1) #
n VXLAN Leafl (config-overlay-gw-PoDl) #
Leafl (config-overlay-gw-PoDl) #

PoD1

type layer2-extension
ip interface Loopback 2
map vni auto

activiate

exit

HacTpowka 3aBeplueHa! ®abpuka B paboyem cOCTOSIHUKN, HO CEPBUCHI HE NOAHSATHI, T.K.

HEeT XOCTOB, NMOAKMNIOYEHHbIX K Leaf.

[anblie Ha4yMHaeTca onepaunoHHas OesaTenbHOCTb:
— Hactponika “MLAG”, VLAN, VRF, nob6aeneHue vian B EVPN.
— Hactpouka mapuwpyTtusaumm mexagy VXLAN
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Embedded Fabric Automation

* [lpunoxeHne gnsa aBTo HacTpPoKrkK habpukm

» BcTtpoeHo B MO kommyTatopa (bin pack)
He TpebyeTtcsa CTOPOHHMI copT

 YctaHaBnuBaetca B TPVM

e OpgHa KoMaHAa ang MHcTannaumm
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[Tpouecc 3anycka EFA v HacTponkn dbabpukn

Step 1: Run the command:
“efa deploy’ on a Spine switch

Step 2: run the command :
“show tpvm ip-address’,

Step 3: SSH to the 3 party virtual machine (tpvm) (to the ip in Step 2 above)

Step 4: Run the command

“efa fabric deploy --spine x.x.x.x --leaf x.x.x.X
(x.x.x.x — ip address of Spine and Leaf switches respectively)
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# Configure IP Fabric

10.20.50.201
+  Configure IP Fabric having one Spine(10.20.50.201) and two [ (Spine-1) ]

leaves (10.20.50.203,10.20.50.204)
+  Configurations pushed to the switches
* Interfaces between Leaf and Spine switches
* Router BGP Configurations

* MCT (in case of two node leaves) 10.20.50.203 10.20.50.204
*  Overlay Configurations (Leaf-1) (Leaf-2)

~

ric configure --spine 10.20.50

= _ EXTREME [N
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# Adding more Switches to the fabric

+ Adding one Spine (10.20.50.202) [ 10.20.50 201 ] [ 10:20.50.202 ]
- This will add the Spine (10.20.50.202) to (Spine-1) (Spine-2)
the existing IP Fabric.
«  Similarly one or more Spine or Leaf devices can
be added to the IP Fabric
[ 10.20.50.203 ] [ 10.20.50.204 ]
(Leaf-1) (Leaf-2)

ip-ad

ip-

Validate Fabric
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# Deconfigure — Remove Switches from the IP Fabric

* Removing Spine Device (10.20.50.201) from the IP Fabric / \\
+  This would remove the device and delete the configurations I 10.20.50.201 1 10.20.50.202
from the switch. \ (Spine-1) / (Spine-2)
7

\

10.20.50.203 10.20.50.204
(Leaf-1) (Leaf-2)

Similarly one or more Spine or Leaf devices can be deleted from ~
the IP Fabric =
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efa fabric se

# Fabric Setting Show

Fabric Name
Link IP Range 10.10.10. C/:f
Loopback IP Range
Loopback Port Number
‘ VTEP Loopback Port Number
Fabric Name de Spine ASN Block 64512
Link IP R ;. 0.10.0/2 Leaf ASN Block ©5000-65534
Loopback I ange "E/.O/Zd P2P IP Type numbered
Loopback Port Number : Any cast MAC 0201.0101.0101
VTEP Loopback Port Number IPV6 Any cast MAC 0201.0101.0102
Spine ASN Block 645 ARP Aging Timeout 300
Leaf ASN Block | MAC Aging Timeout 1800
P2P TP Type MAC Aging Conversational 300
Timeout
MAC Move Limit
Duplicate MAC Timer
Duplicate MAC Timer MAX Count
Configure Overlay Gateway
BFD Tx
BFD Rx
: ; : BFD Multiplier
IP Fabric gets created using the default settings e m
. . K . i BGP MultiHop
Fabric Settings can be displayed using “efa fabric MaxPaths
setting show” AllowAsin
. MTU
+ “—advanced” flag can be used to display all IPMTU
the setting attributes Leaf PeerGroup
Spine PeerGroup
MCT Link IP Range
MCT PortChannel
Control Vlan
Control VE
VNI Auto Map

[ww]

o oo
S O W

C

O WkF OMNWWWK WO N

'J'_JIU f] = o

(8]

o =
@ie)

ine-group
—group
”O.:O.C/:é

BN U
oo

o

IS

<
D O
w w

<

—— Time Elapsed:




# Fabric Setting Update

Fabric settings can be updated
using “efa fabric setting update”
command

<IUH{5E5:

-;0r ,y"**;' s

) ong an ARP entr
mac-aging-tin MAC Aging T <NUMBER: 0160
--mac-aging-c( ; ion-timec MAC Conversational Aging time in onds<NUMBER:
mit <NUMBER:

we v e vl op B v Bl v
| F=f b 5

ve-limit
te-mac-t
e-mac-t
ire-overlay
tring
tring
mltiplier string

<NUMBER: 50-300
n <NUMBER: 50-3000
time mu

ltihop stri

o e

o
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# Fabric Setting Update Example

root@TPVM:~# efa fabric setting update --p2p-link-range 30.30.30.0/24 --loopback-port-number 100
default Fabric Update SuUccessiul

FabricId: 1

-—— Time Elapsed: 139.94¢

root@TPVM:~# efa fabric :

Fabric Name
Link IP Range
Loopback IP Range
Loopback Port Number
VTEP Loopback Port Number | 2
Spine ASN Block Eéol"
Leaf ASN Block 6500
P2P IP Type numbQ
_+_ ___________________________
-—— Time Elapsed: 52.249752ms
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[Toyemy Extreme?

Scale And Performance OCANEE BARTIN
— Ethernet n IP dpabpuka
— BGP-EVPN Network Virtualization g servers.com

— VXLAN Single Pass RIOT (!)

— BGP-EVPN L2 and L3 Multi-tenancy (VNI)
— VMware NSX L2 and L3 Fabric Integration
— VMware vCenter Port Profiles

ZTP and Programmability

YANG model based REST & RESTCONF, NETCONF APlIs
On box scripting — Python scripts

vSLX

Insight Architecture

Extreme Validated Designs
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[ToNHbIN CcNeKkTp peweHnn anga nidpacTpyktypbl LOL

= SLX 9030 VDX 6740 Aut ° v Aut . e
o) ‘ == A oma;:l;)n A usouni}(gslé)n
© = « {0;} \O) {;< 2 \)
— = : = . - ‘AL
a1 2 SLX 9140 ; Eij U u
Sl e _— VDX 6740-T e
Pl IR fa==—=c=i ORI Workflow Composer Workflow Composer
O £ SLX 9240 — § g Powered by StackStorm Automation Suites
g (.:E ‘@ — Q 9 + Network Essentials
= VDX 6940 I + Data Center Fabrics
B @
> § SLX 9540 = GEJ < vmware
J| £ == === o ey n e OEN.
= 4] <3 e
ols SLX 9640 VDX 6940-144S O " ) |
g [e) openstack
(]
= @)
— I} I
n
3k : e
2le © LB
o| & Ol © Virtual Packet _
=l B 5 = Broker = l <>
> o | = |
= 5 C E Flow Optimizer
AE :
o ¥ - T =
= ; SLX 9850 VDX 8770 MLXe Routers = &,
) —_— N
> Virtual TAP Visibility Manager
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Extreme SLX Insight Architecture

YnpoLiaem onepauyoHHY0 OeATelNTIbHOCTb

Management Module

(System VM W

/NG

r

ew

Guest VM 1 e“‘f-

Control Path

Flexible Streamin
Options

[

DATADOG

MUILTIK?

Dedicated
Flash
Storage
-— /

Analytics Path

Incoming Traffi§> [ Packet Processor W Outgoing Traffic>

Interface Module

[locTynHo Ha Bcen nuHenke SLX
(kpome SLX 9030)

OcHoBHoOe Ha3Ha4eHne monitoring and
troubleshooting npunoxxeHuns 1 KNUeHTHLI
ans asTomaTtusaumn RESTHul

TPVM HE npegHasHadveHa ans NFV,
LB, VR, FW n 1.4.
[NooaepxmBaemble NPUNOXKEHNS:

— TCPdump, Tshark, Wireshark

— cURL — command line RESTful access
— Chrome browser — GUI RESTful access
— PerfSonar

— Puppet

Mopaepxka Docker nu LXC 1.0
BbiaenenHbin CPU/Cores

BbigenenHbin DIMM

BblaeneHHbin SSD
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Extreme SLX Insight Architecture

[lpocTOTa pa3BepTbiBaHUA

__________________________________________________

®
C
®
s
<
=

1. tpvm install
2. tpvm start

# Enable Analytic port
insight enable -- Inside Port-Channel)

# OnyuoHarbHO

3. tpvm disk add

4. tpvm auto-boot
5. tpvm show ipadd

__________________________________________________

_’
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Extreme SLX Insight Architecture

[lpocTOTa pa3BepTbiBaHUA

__________________________________________________

# OnyuoHarbHO

3. tpvm disk add

4. tpvm auto-boot
5. tpvm show ipadd

__________________________________________________

i Guest-VM
1. tpvm install
2. tpvm start ;
# Enable Analytic port
insight enable -- Inside Port-Channel)

I E—————.,

________________________________________________________

Wireshark on Guest-VM

1. sudo apt-get install wireshark
2. apt-get install vnc4server
3. wireshark (-ni eth1 -c 1000 fiw /mnt/disk2/PCAP4)

________________________________________________________

e
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Example: On-Box Troubleshooting == — =

| File Ecit View Go Capture Analyze Stetistice Telephony Tools Intemais Help
©® 4 MH | =M xs awmsweTzBE -
[+ Ficers | ~ | Bwression.., Mgl A

Destination

1 0.C00CO0C00 4444:12

1. I'm having a network issue!

2 D.CO0DDS00D 3030::1 3030::2 IPVG 1320 IPVE na ne
.. 3 0.CO0DO700D 4d4d::2 azaz::2 IFVE 668 IPUS No N
b H H H v 4 0.000008000 1212::2 1414;:2 IPvS 1438 IPvE g
2. Let’'s SPAN traffic to the Wireshark App running on the = oo 5zii2 seiis e e dme o
.. . . i~ 6 0.C00010000 2222::2 2424::2 IPVE 273 IPVE no ni
Guest VM giving us direct visibility. 7 oo D e —
[ Frame 1: 932 bytes on wirc [7456 bits], 932 bytes captured (7456 bits) on interface O
» Ethernet 11, Src: 00D:10:94:00:;00:0d (C0:10:94:00:00:0d), Dst: 60:9c:SFi1D1:59:eb (60:9c:5f:0

Internet Protacol Version 6, Src: 4444::2 (4444::2), Dst: 4242::2 (4242::2|

3. Wireshark allows NetOps to analyze captured data - oace (@70 bycen _

‘|

d"-ectl on the bOX G000 60 S SF OL 55 cb GO 10 94 00 00 ©d B8 dd 80 00 .ov¥ees v1veer s 1=
- 10010 0D ©7 03 6e 3 7T 44 44 00 OO 0D CO 00 GO OO G0 eesNeDD vieurion
0020 00 ©O 0O 00 DO 02 42 42 00 OD 0D OO 0D 0 DO 0D ...... B2 e s
0030 00 CC DO 00 DO 02 CO 0D 00 OO 0D €O 0D 00 D2 00  .....eee ticmnminn -
'© # | File: "tmp/wireshork_pcapng,., | Packets: 1000 Displ., | Profile: Default

4. Captured PCAP files are stored on the Guest VM.

5. PCAP files can easily be emailed out of the Guest VM :"’": e “&”E
using the Chrome Browser via any email client of choice.| ..° — — e
| comone ] Q P B P 3
| ..”.
=
Eliminates costly network probes/sniffers )
& shortens time to resolution




Application Possibilities for Guest VM

Networking tools on every router to inform IT decisions

f Monitor \

 Packet sniffers,
analyzers

* Health of the
device, CPU,
memory

* SLA
monitoring for
network
parameters

TCPDUMP

Wi

f Analyze \

Data

* Traffic patterns
on links for load
balancing and
capacity
planning

* Analysis of
data flows in
real time and
forensics

« Faster DDoS

attack detection,
debugging

splunk>

20

/

Network
Validation

* Test latency from
different points in
the network

» Packet generation
and playback
captured packets

* Measure end to
end
performance

perfS@NAR

P f—
\ SPIRENT

[ Troubleshoot \

* TAC can use
customer tools,
and apps for
troubleshooting

* Report congestion,
latency, and
performance
issues

* Faster time-
to-recovery

k=

(Extend on—box\
Capabilities

» Wrapper functions
using native API
for simplified
integration

* Scripting agents for
provisioning,
monitoring
and reporting

» LXC support for
application hosting
agility and flexibility

NC P
docker

[ERemedy

Qo 4

ANSIBLE  puppet |

"NOW @&



ObHoBneHne cepun SLX

Leaf Spine Super. Soine
Extreme SLX 9850 Extréme SL 850
4 Slot 8 Slot
SLX 9850
32 x 400G TH3 J2 Module 100G/400G
(1U 1 2u) S
e  SLX9250° a 22 SLX9250*
21U (40x100G) 2U (80x100G)
=  SLX9150* maNE== a
- (48x25G+8x100G) Extreme SLX 9240
e
Extreme SLX 9140

R

Extreme SLX 9030

Border Router

Extreme SLX 9640

Border Leaf

Extreme SLX 9540
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VDX Switch Portfolio

SPINE

LEAF

y

A

VDX 6740 Family

VDX 6940 Family

Extreme VDX 6740

Extreme VDX 6940-144S

Extreme VDX 6740T 1G

1 GbE/10 GbE/10 GBASE-T 10 GbE/40 GbE optimized
optimized with 40 GbE uplinks with 100 GbE uplinks

VDX 8770 Family

Extreme Extreme
VDX 8770-4 VDX 8770-8

10 GbE/10 GBASE-T/40 GbE/100 GbE
optimized modular system

v

SCALABILITY
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SLX PoD / CoD & Software Licensing

[ ere—

Extreme SLX 9540

Extreme SLX 9640

BaseSKU——— Optional PoD/CoD

24 ports 1/10G enabled
24 ports 1G enabled

24 ports 10G upgrade

<

Advanced SW license
BGP EVPN
Guest VM
gRPC Streaming
Precision Time Protocol

6 ports 100/40G not enabled 2 ports 100/40G (1588 BC)
Packet Timestamping
48 ports 1/10G enabled . o Ny
6 ports 100/40G enabled OptiScale Routing
-M Module Base SKUs Optional PoD Advanced SW license
72 port 1/10G > None | L\é‘aj\r’;’d“censes
36 port 100G / 60 port 40G > None

12 port 100G / 60 port 40G

6 ports 40/100G

Base SKU

24 ports 1/10G enabled
4 ports 100/40G enabled
8 ports 100/40G not enabled

Optional PoD

A 4

4 ports 100/40G

24 ports 1/10G enabled
12 ports 100/40G enabled

A 4

None

Advanced SW license
BGP EVPN
Guest VM
gRPC Streaming
Precision Time Protocol
(1588 BC)
Packet Timestamping
OpenFlow
MPLS
OptiScale Routing (future)

E><lP«E‘=4~%NQ\N-




SLX PoD / CoD & Software Licensing

Extreme SLX 9240

Extreme SLX 9140

L MO HOIINIE R BRI H BIEH B e

... TYVIUUSE SYPTIISY SRS ee

Extremef 'sLx 9030

Base SKU

Optional PoD/CoD

32 ports 100/40G enabled

A 4

None

Advanced SW license
BGP EVPN
Guest VM
gRPC Streaming
Precision Time Protocol (1588 BC)
Packet Timestamping

Base SKU

48 ports 1/10/25G enabled
6 ports 40/100G enabled

Optional PoD/CoD

A 4

None

Advanced SW license
BGP EVPN
Guest VM
gRPC Streaming
Precision Time Protocol (1588 BC)
Packet Timestamping

Base SKU

48 ports 1/10G TX enabled
4 ports 40/100G enabled

Optional PoD/CoD

48 ports 1/10G enabled
4 ports 40/100G enabled

None

A 4

None

Advanced SW license
BGP EVPN
gRPC Streaming
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