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* Network storage/
LAN consolidation
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802.1AU
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NVO3 (Network Virtualization Overlays)
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NVO3(Network Virtualization Overlays)

http.//datatracker.ietf.org/wg/nvo3/
draft-ietf-nvo3-framework

Tenant
End

System VN(Virtual Network)

Tenant2

Tenant2 Network ___VN(Virtual Network)
End Virtualization S e End
System Edge System

Underlay NetworklZ& T 7> kD
H—ERXT—FIEELAL

VNIZL2 and/or L3D#E#EEZFDDCVPN
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http://datatracker.ietf.org/wg/nvo3/

NVO3(Network Virtualization Overlays)

NVE Y27L>R ETJ)L

Tenantl’s Frame

Tenantl
End
System

VAP

NVE

L3 tunnel Header

Tenant2
End
System

VNI
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Tenantl’s Frame
Overlay
L3 Network
Module

VNI : Virtual Network Instance
VAP : Virtual Access Point
VNID : Virtual Network Identifier
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NVO3(Network Virtualization Overlays)
NVE DHEREEZE

L3 Network

Network

End
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PBB/PBB-VPLS/PBB-EVPN/SPBM

IEEE 802.1ah
draft-ietf-12vpn-pbb-vpls-pe-model
draft-sajassi-12vpn-pbb- evpn
IEEE 802.1ag SPB(M)
draft-bitar-nvo3-vpn-applicability
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IEEE 802.1ah
Provider Backbone Bridge / PBB

Payload - EEE — LN 1‘\ I;Eg =\
EtzT:\ycp Qg j (ggZBTah) @i
EtherType — | - i
S-TAG H 4 TN N
EtherType - Backbone headerZCustomer Ethernet FramelZ4 0
S - BackbonelIMForwardinglZI£B-MAC(B-DA/B-SA)%{&
¢-DA _ 24 bit@®Service ID — I-SID — H—E R DI F
service D 1+ I-TAG - Backbone VLAN IDIZ &Y Backbone®broadcast domainh¥iR =
EtherType G
_— B-TAG - PBBO)Er:capsulationé“#f:%?’%d):
EtherType - B§RB1EIZ&BHC-MAC Hiding
Bl - I-SID(16M/24bit) TOH 1—HH—E R 57l
- B-VIDTO1—HH—EREHIZLHCORETDL2AVRAAV R

BB
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PBB-VPLS
draft-ietf-I2vpn-pbb-vpls-pe-model -omp

B DUserDH—E X (I-Comp)(F1DDB-
VPLSIZ% & 1b AT HE(M: 1), Customer MACIZ
a7 ETIENo Care,

BCBS*

L\:EEIB\P
B- Comp lﬁ .
B-Comp

Backbone-facing
Service I/F

[obw: [mol PE

Backbone-facing
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* B-ComponentldBMACO LB D HE1TS

Customer-facing
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I-ComponentldFrameh’B-CompZi&E->T
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Service I/F
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SPBM - Shortest Path Bridging for MAC
IEEE 802.1aq

IEEE 802.1aq — SHORTEST PATH BRIDGING (SPB)
* SPBV (SPB VID) for 802.1ad QinQ networks

WHAT IS IT? - SPBM (SPB MAC) for 802.1ah PBB networks

- avkO—JLFL—> (ISIS) ZEthernetiZ&A

* Pure Etherneti®iZ, Pseudo WirelRE~ 0 #E A

IP-LIKE BEHAVIOR WITH PBB DATA PLANE

TTEYNED o el - 7RLRZEFBO7YTT—hE IS-1IS [T&>TiThhd (event-driven updates)
BRING? - Shortest Paths, Equal Cost Path % #I| F el &E

* Reverse Path Forwarding Check X—X® loop mitigation

KEY BENEFITS
COLLATERAL [ESACAAS g
BENEFITS ARG s ; ~
e H5YRHY—FE R A—HRIYNITHIRF IS A—HRybF—ILE— L ETH -1
B LRI —Sa B
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L2 FORWARDING
IEEE 802.1aq SPB

ISISayvra—ILTFL—2

PBBT—4FL—> D=8

3—TAMARTD DC % SERVICE PROVIDER @DC DAvrA—LTIL—Y
WAN

I T—F 45 - 16M TENANTS

s 2
N—F I — = |
T 1/

Access

a7 ThD
BROADCAST
FLOODINGEEL

Eth
ED K57k RAO
S—IzE %I

L2/L3EDFHME EE E E

ERTYEZ

IETF Report on Vendor Interoperability
http://tools.ietf.org/agenda/81/slides/isis-1.pdf
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SPBM - Shortest Path Bridging for MAC

SPBM O rA— )L TL—ALE

Step 1
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rO—o RO NT2RH/8)
Y (W)
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H—E X1 D Ec

A2 T
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SPBM - Shortest Path Bridging for MAC
802.1ah PBB Packet walkthrough with SPBM

Customer Tttt : Customer Packet Customer
Payload ISID=1000 Payload
C-SA=C1 _ B-SA=A1 C-SA=C1
C-DA=C2 | _---~ B-DA=01-1E-83-00-03-E8 C-DA=C2
Backbone Group MAC
(00:1E:83 + ISID)
—
FDB I-comp ISID-1000 FDB B-comp FDB B-comp FDB B-comp FDB I-comp ISID-1000
C-MAC B-MAC PORT U/M B-MAC PORT ;;b_/l_;:b_/lgg_;;;{; U/M B-MAC PORT C-MAC B-MAC PORT

FDB I-comp ISID-1000

C-MAC B-MAC PORT

B1/1 P4

B1/1 P2 \M B3/1 P3 )
Customer Customer Packet Customer
Payload - ISID=1000 Payload
C-SA=C2 _ B-SA=A2 C-SA=C2
C-DA=C1 | __.---"" B-DA=A1 D e R C-DA=C1
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PBB-EVPN

draft-sajassi-lI2vpn-pbb- evpn
- Router/Switchf&l T. ISID/B-MACD [§#kZBGPIZ K UImE,

- MPLS LSPX [ZIP/GRET®MPBBH—E XTunnelinglZ#&(+4MPLS Edge
Switchf& ® Control Plane,

- No MAC learning in B-VPLS,
- Flooding® Il 1k . $hE&EAI7ZzMulticast Distribution(P2MP LSP),

PBB-EVPN@BGP control plane
WIE/ FmEBEN RO HIR L
Shortest Path

I-VPLS
RVIE: i
|
L5 B-vPLS
I-VPLS S
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DC NETWORKING H.8:
T—HRTL—

FUNCTION PBB/SPBM NVO3

2L—LI74—<vyk IEEE standard Ethernet L2 over IP, L3 over IP
encapsulation

(over IP/MPLS%, ] #E
oL, ZLDAE THR—ME FEFEINHD
F4FAA AV Z2LDF¥ )7 TEAT) IETFCWGH E = IEdMY
HW HHR—k EthernetR—X IPR—X
Tenant 45 —)L 16M 16M+
MAC X5 —)L = : Customer MACIZ & = : Customer MACIZif&
T+ D—TaT L2 forwarding L2/L3 forwarding
OAM 802.1ag & Y.1731 802.1ag & Y.1731
okt PBB/VPLS, IP, IP-VPN PBB/VPLS, IP, IP-VPN
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DC NETWORKING LEEE:

avka—iLJL—y
FUNCTION PBB/SPBM NVO3
H—E A ISID VNID
L2TILFINA ECMP & ECT ECMP
VPN TLV ISID auto-discovery VNID auto-discovery
JIWFFvAb Source and shared trees  Source and shared trees
dvrA=I7L—=Y ISIS ETOFIBTLY BGP: E-VPN, IP-VPN
IAD—T1405 Deterministic Deterministic
OAM 802.1ag & Y.1731 802.1ag & Y.1731
IP OAM Y-l
VLR TE PBB/VPLS, IP, IP-VPN PBB/VPLS, IP, IP-VPN
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Towards SDN
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SDN:
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SDN O kA—5—E&API
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SDN FUNCTIONAL FLOW
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DCT@OSDN EXAMPLE:
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DATA CENTER NETWORKING OPTIONS

REQUIREMENTS TECHNOLOGY

c IVRRAVMNETOREREKRT
DIFID—T42%

R —SE T4 VXLAN/NVGRE/STT
ch VPNs ax\:IAII:/MPLS &/bc - HE R TRILL

% A MRRIOREE SPB/PBB

« OAM & Performance®

E-VPN
« WAN &M Interwork OPENFLOW
EELYYEZ IP/MPLS
- Load Spreading/Balancing NVO3
s VMEEYT OEHE ALTO

« F—hA—=23>
« Simplicity !
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DRIVING TO A COMMON GOAL

IETF "0 OPEN NETWORKING FORUM & . F
* Application Layer Traffic - Recently joined member
Optimization

- draft-jenkins-alto-cdn-use-cases
- draft-marocco-alto-next

* Cloud Networking Framework draft

- http://www.ietf.org/id/draft-bitar-
datacenter-vpn-applicability-01.txt

« Software Driven Networks Use case
& Framework

- http://tools.ietf.org/html/draft-sti
sdnp-framework-use-cases-01 '

» Network Virtualization over Laye

- http://tools.ietf.ora/id/draft- Iasse
nvo3-framework-01.txt

- http://tools.ietf.org/id/draft-bl-n
dataplane-requirements-00.txt ]
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