HOW MANY WAVELENGTHS DO WE REALLY NEED IN AN INTERNET OPTICAL BACKBONE?
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ABSTRACT

Coupling Internet protocol (IP) routers with wavelength-selective optical crossconnects makes it possible to support existing Internet infrastructure in a wavelength-division multiplexing optical network.

1. INTRODUCTION

The deployment of wavelength-division multiplexing (WDM) links has begun [7], and it is highly desirable to use these links to interconnect the routers that comprise the global Internet.

2. POW ARCHITECTURE

A starting point for this work is to consider a wide-area backbone network that would be based upon advanced optical technology. 
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Figure 1 Optical Crossconnect Switch
A starting point for this work is to consider a wide-area backbone network that would be based upon advanced optical technology.

The combination of an optical crossconnect switch and an IP router is employed in the POW switch–router to implement a node that is able to reassign an IP flow from the IP-forwarding process directly to a wavelength. 

Signaling Protocol

The POW flow analyzer recognizes three granularities of flows: fine-, medium-, and coarse-grain. This yields a simple recurrence relation
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Table 2 shows the case of coarse flows, the overhead is steady regardless of the number of wavelengths available.

Table 2 Signaling Overhead

Granularity
Wavelength Count


4
8
16
32
64

Fine
0.18%
0.39%
0.94%
5.00%
8.60%

Medium
0.14%
0.37%
0.88%
1.41%
1.46%

Coarse
0.02%
0.02%
0.02%
0.02%
0.02%
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