MIT

WDM Networks

for Defense Applications
(DARPA Workshop, April 19, 2000)

by
Vincent W. S. Chan

Department of Aeronautics & Astronautics
Department of Electrical Engineering & Computer Science
Director, Laboratory for Information and Decision Systems

Massachusetts Institute of Technology
chan@MIT.edu

LIDS

APPROVED FOR PUBLIC RELEASE, DISTRIBUTION UNLIMITED

REVIEW OF THIS MATERIAL DOES NOT IMPLY DEPARTMENT OF DEFENSE
INNDOPRSEMENT O EACTIIAI ACCLIRPACY OP AOPINIONI



WDM Wide Area Network in Space H1bS

(R)

[\

P
ol %

Weather Satellite

ﬁ( GEO/MEO/LEO
GEO

oStreams & Packets

R)  «WDM trunks

*RF & optical accesses

eFixed/mobile users

Sensing Satellite

MIT

APPROVED FOR PUBLIC RELEASE, DISTRIBUTION UNLIMITED

REVIEW OF THIS MATERIAL DOES NOT IMPLY DEPARTMENT OF DEFENSE
INNDOPRSEMENT O EACTIIAI ACCLIRPACY OP AOPINIONI



4-D Global Network
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ﬁ' Structured Receivers
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Bit Error Rate Performance
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ONRAMP Regional Access Network DS
Physical Architecture
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eFeeder network
Active
Multi-fiber WDM
Configurable access nodes
Banded add/drop
Full restoration

eDistribution network

Passive
Feeder Distribution WDM
Network Networks Tree/Bus/Ring topology

Band, Power,

or Cable Splitter *End-to-end light paths

MAC protocol setup
Local/global coordination
Efficient multicasting

/ \ K r f On-premise network
Broadcasting Customers extension

Star or WGR
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Optical Flow Switching and Bypass
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WDM layer

«Conventional packet routing
*Optical bypass of intermediate routers for high volume traffic
*End-to end (user-to-user) flow of entire file bypassing routers
* ~ 1 S duration or longer via fast end-to-end scheduling
* MAC protocol for reservation request
 Scheduling time ~ 100 mS
eApplication and TCP/IP layers implications and modifications
*Network management and control
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Flow Switching Physical Layer Architecture

WAN

Broadcast flow-switching A
All other colors for e-1P

*Broadcast wavelengths

required for dynamic sharing
Feeder Network
«Connectivity is a big driver

*Necessitated by passive
distribution network and
passive all-optical components

Distribution network oLimitations on # of users

connected without A changers
or switching in distribution
network

*Use e-IP for set-up/MAC
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LIST

1. High power efficient fiber amp (>20W)

2. Ultra-low loss WDM combiner (<0.1db)

3. Low-loss, low-crosstalk WDM components (>30db)
4. Photon counting receiver

5. Analog transmitter/receivers/amplifiers
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