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Agenda

ÁDefining the goal based on the trends

ÁIntrumenting the DWDM Layer

ÁState of the Art

ÁCisco Approach

ÁSummary
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Defining the 
goal based on 
the trends
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Overall Traffic Growth Impact
ÁMarket trends: 

Dramatic IP increases in Metro traffic 
due to Video + Ethernet business 
services

Customers demand rapid transport 
service turn-up

Providers are leveraging Ethernet to 
provision a variety of services

Video key driver

ÁDrives requirements: 

Service Transparency

Topology Flexibility

Simplified, Cost Effective Operation

Global IP TrafficðBy Segment

For Perspective:

1 Exabyte = 5 X All the Worldôs Printed Matter

5 Exabytes = All Words Ever Spoken
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2006

Core Metro Access

Core Metro Access
3.8 EB/mo 4.2 EB/mo 4.2 EB/mo

19.2 EB/mo 28.5 EB/mo 29.5 EB/mo

Core Grows Fivefold, Metro Sevenfold

Source: Cisco, 2008

2011
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What should an optical control plane do?

L1
L2

L3

L4

L5

L6

L7

L8

L9

L10
L11

L12

L13 L14

L15

L16 L17 & L18 (l)

WLC

R1

R2

R3

N2

N1

N3

N4

N5

N6 N8

N7

Router

Fixed OADM

Multidegree ROADM

Multidegree ROADM
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Elements of an OCP
Resource 
Discovery

ÅNetwork Elements

ÅLinks

ÅLink Properties

ÅOptical Transmission 
Parameters

Topology 
Discovery

ÅNodes

ÅLinks

ÅHypothetical 
Connectivity Matrix

Traffic 
Provisioning

ÅCentralized vs.r
distributed

ÅPre-computed vs. On-
the-fly

ÅRegeneration support

ÅIntelligent interworking 
with client layer

Traffic 
Restoration

ÅIn cooperation with 
client layer(s)

ÅPre-computed vs. On-
the-fly

Network 
Restoration

ÅUse of Regens, Multi-
Degree nodes

Network 
Optimization

ÅComputationally hard

Increasing Complexity
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Manual Patching
ÁManual provisioning of each node

ÁManual patching of each node

ÁHigh OpEx

ÁTruck rolls to every node 

With ROADMs and WXC
ÁManual provisioning via NMS 

ÁAutopatching via intermediate 
ROADMs and WXC

ÁLower OpEx

ÁMore service flexibility

ÁTruck rolls to end points

Dynamic Service Activation with Colorless, 
Omnidirectionality and S-GMPLS
ÁAuto provisioning wavelength on demand 

Ávia S-GMPLS

ÁAuto patching via ROADMs and WXC

ÁLower OpEx even further

ÁNo truck rolls

Towards Dynamic Service Activation 
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Dynamic
Service
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Ciscoós view on OCPs

ÁIf IP is driving the demand in the transport network, IP 
models should take precedence

Statistical muxing, Traffic Management, QoS

ÁFor the forseeable future, IP will be dominating the 
traffic growth, but other client layers continue to exist

Multiple client layers need to be supported

ÁDWDM needs to be intelligent

ÁOne size does not fit all

Topology awareness is beneficial for some client layers, others 
donót need it

Long-term connections vs. Short-lived ones
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Instrumenting 
the DWDM 
Layer
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Instrumenting DWDM for OCPs

Instrumenting the DWDM layer

Tunability

ÅOptical channels 
can be moved 
and changed to 
different 
wavelengths 
completely via 
software

Colorless

ÅAbility to change 
the wavelength 
aspects of these 
devices without 
moving any 
physical fibers

Omni-
Directional

ÅA fixed fiber port 
interface 
directed to any 
of the degrees 
within the 
ROADM node

Impairment-
aware

ÅDWDM system 
must be able to 
measure optical 
impairments 

Release 9.2 Update in 
R 9.2

Open, 
requires 

work in ITU
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Use of Omni-Directionality
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ÁReaction to a Fiber Cut no 
longer requires a Site visit

ÁOmni-directional switching 
extend network flexibility

ïChannels can be re-routed 
to respond to network 
failures, congestions or 
maintenance


