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Transport Stratum
FMC UNI/NNI/SNI(ANI)

(from NGN)
Platform
(Mash-up)
(from SOA)
(from World-wide SP )

- /Virtualization...
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Mote: UNI/NMNI/JAMI are not meant to represent any specific interfaces.

Multi-service, support for fixed-mobile convergence,

separation of services and transport, QoS awareness, packet transport
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Transport
(Object

Embedded Transport

Service
Consumer

Contract Registry
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Service
Provider

Service Oriented Architecture
http://www.developer.com/java/web/article.php/10935 2207371 _1
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Virtualization

< Service D

- /Fault Tolerant
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Virtualization

1) Aggregation 2) Partitioning 3) Emulation
Link bundling sLogical Router VPN
*RE redundancy svlan VPLS
. *Modularity PW

CsC, RR, LSP hierarchy... *Q0S
*Multi-topology

Confederation

>
RN - —
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Virtualization

Control Plane

$ - fate-sharing
Forwarding Plane

$:QOS

Management Plane

$ - (provisioning, syslog, statistics..)

- Boundary

- Disaster Recovery, Risk Management
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Virtualization

O

« Link Bundling + QoS 211 O—; \ ;l:l__’---??

* Logical Router + RE redundancy O/

Self-similarity OK
* Route Reflector + Confederation @
N

VS

* GR/NSR vs Fast Convergence, Route Flap Dampening
VS

« FEC

VS
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Virtualization (1/2)

1)

CAPEX/OPEX

vV

2)

vV

3)
9
9
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Virtualization (2/2)

4)
9
9
-> fate-sharing

5)

6)
9

Copyright © 2007 Juniper Networks, Inc. Proprietary and Confidential www.juniper.net 13



S Juniper

1)

IPIMPLS (IETF)

Ethernet (IEEE, MEF) , SDH/SONET (ITU-T)
Optical Transport Network (ITU-T, OIF)

p2p, mp2p
p2mp, mp2mp
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Multi-Service Network Architecture

BASP Local Apps
+Security+AFE

F . r

((

VPN
Peering Point

Data Center peering
+Security+AFE

Network %

CPE Demarc Access Node P Edge

CLE Router or BRAS Centralized Apps

Internet

Backhaul Network Peering Point

Access Aggregation

Service Delivery Point

Internet Apps
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1.
2. Service Delivery Point (SDP)

3. Access Aggregation

SDP

SDP
Endpoint 4—v—) 4—v—) Endpoint
O O

Access/Agg core Access/Agg
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Service Delivery Point

Multi-service PE (for business use)
BRAS (for residential use)

Voice GWs

Policy Enforcement Point

QoS

Security (Filtering, uRPF, etc.)
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Access Aggregation
L3

Capacity, Scalability

Low-Cost

Multiservice

P2p, Mp2p, p2mp, mp2mp

Virtualization (aggregation + separation)
Easy operation

OAM

Protection/Resiliency

QoS
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Routers optimized for
Ethernet

Cost

Ethernet Switches with
router functions

Time
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S Juniper

2)

PSTN
bearer +
signalling

Private IP ATM/FR emulation

Ethernet Services

\ In}ernet | / \l

IPVPN
(IPv4, IPv6) L2VPN, VPLS
6PE, MVPN VPWS

Signalling and Auto-discovery (BGP)

Transport Tunnels (MPLS LSPs)
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S Juniper

- Control Plane BGP

IP VPN unicast | L2VPN VPLS MVPN
IPv4 [ IPv6 CE-ID VE-ID Join C-
Reachability | prefixes Multicast state
information (S,6),(*,G)
RD IP prefix CE-ID VE-ID C-Multicast
state (S,G)
(*.G)
RT VPN
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\ _ | 1001:db8:11:11::/64
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Sy
%.- NLRI:
Length

Route Distinguisher
2001:db8:11:11::/64
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= @ ................. BcP @%L“a

%ﬁ’ Route Target (Ext Community)
NLRI:
Length

Route Distinguisher

CEID=1
Block Offset = 1
* L3VPN CE Label Block Size = 8
Label Base = 100000
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= @ ................. L @%ila

%ﬁ’ Route Target (Ext Community)
NLRI:
Length

Route Distinguisher

VEID=1
VE Block Offset = 1
* L3VPN L2VPN CE VE Block Size =8
Label Label Base = 100000
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Route Target (Ext Community)

NLRI:

Length

Route Distinguisher

S=10.0.0.1

G=232.0.1.10
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- Control Plane BGP

MP-BGP + Capability negotiation

Route Reflector Scalability
Route Target Ext Community Reachability
Inter-AS

Auto Discovery

Multihnome (+BGP path selection)

|: PE-PE full-mesh T-LDP session PE-PE full-mesh PIM :|
©
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Oscillation
Cascade Failure
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Graceful Restart / NSR

Control Plane Data Plane
©® RE (Routing Engine)
©® FE (Forwarding Engine) )

® Graceful Restart

Control Plane

© Graceful Restart Neighbor
helper

>
© NSR Neighbor >
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4)
Logical Router (LR)

Management Plane
Control Plane
LR Software Instance

Master Management Plane
. (Software Logical Router )
— Uplink

— CPU, memory _ Service Separation
... With some partitions

—

— fate sharing
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S Juniper

Software Logical Router
SLR HA
IS-1S, OSPF, RIP, RIPng - all types stability
BGP - sub-interface level Aggregate i/f
Routing instances APS, VRRP
IP Multicast Fast re-route
IPv6 support Frame relay BFD New
Routing policies VLAN Graceful restart
CCC
VPLS
SLR SLR LR Master
VPN MPLS SNMP per LR New
Layer 2 VPNs RSVP LR login class New || GMPLS
Layer 3 VPNs L DP Class-of-service
VPLS New DiffServ TE Forwarding options
cCC NSR, ISSU
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Logical Router

Sub-interface
(VLAN, VC, DLCI)

Uplink
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Uplink
(e.g. 10GE/VLAN

Control Plane
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Logical Router

Border Border
router router

(o A
Backbone
IPv4/v6 IPv4/v6
LRO-master LRO-master

\ /
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5)

Diffserv Queue
TE, DS-TE CSPF CAC
MTR (Multi Topology Routing)
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______________________________________________________________________________________________________________________________

EF (100Kpbs)
AF1 (BW:40%)

AF2 (BW:30%) hap ustl:VLAN 10
AF3 (BW:20%) 00
AF4 (BW:5%) DRR

BE (default-q)

7| Min BW:10%

EF (100Kpbs)
AF1 (BW:40%)

AF2 (BW:15%) hap ust2:VLAN 10 VIDRR
AF3 (BW:10%) 00 Min BW:10%
AF4 (BW:5%) DRR

BE (default-q)

EF (100Kpbs)
AF1 (BW:20%)

AF2_(BW:15%) hap ust3:VLAN 10
AF3 (BW:10%) 00 Min BW:10%
AF4 (BW:5%) DRR

S |

BE (default-q)
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TE,DS-TE CSPF CAC

IP/MPLS Backbont

single-class/ multi-class ()

* single-class Multi-class
TE COS class CAC
draft-minei-diffserv-te-multi-class)

 RDM/ MAM/ extended MAM
» Policer on/off
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MTR (Mutli Topology Routing)

Voice Topology Data Topology

cost=50

o000

POP “B” e Uni/Multicast  COS class RIB/FIB

e rfc4915
o draft-ietf-isis-wg-multi-topology-11

°
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L3VPN — per-VRF prefix-limit
Internet — per eBGP peer prefix-limit
VPLS — per VPLS Forwarding Table Max MAC addresses

CPU

Control Plane Rate Limiting — per (sub) interface
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— Virtualized Network

{Control plane|Forwarding Plane} x { | | }

SIS 7
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Thank you !
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