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This slide courtesy of Richard Schilizzi <schilizzi@jive.nl>
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Lambdas as part of instrumentsLambdas as part of instrumentsLambdas as part of instruments

www.lofar.org 20 Tbit/s
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BW requirements
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ADSL GigE

A. Lightweight users, browsing, mailing, home use
Need full Internet routing, one to many

B. Business applications, multicast, streaming, VPN’s, mostly LAN
Need VPN services and full Internet routing, several to several + uplink

C. Special scientific applications, computing, data grids, virtual-presence
Need very fat pipes, limited multiple Virtual Organizations, few to few

ΣA ≈ 20 Gb/s

ΣB ≈ 40 Gb/s

ΣC ≈ 100 Gb/s



λ
The Dutch Situation

• Estimate A
– 17 M people, 6.4 M households, 25 % penetration

of 0.5 Mb/s ADSL, 40 times under-provisioning
==> 20 Gb/s

• Estimate B
– SURFnet has 10 Gb/s to about 12 institutes and

0.1 to 1 Gb/s to 180 customers, estimate same for
industry (overestimation) ==> 20-40 Gb/s

• Estimate C
– Leading HEF and ASTRO + rest ==> 80-120 Gb/s
– LOFAR ==> 20 TBit/s
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NetherLightNetherLightNetherLight

• Optical Internet exchange point in Amsterdam

• Built and operated by SURFnet

• Experiments with light path provisioning in a
multi domain environment

• http://www.netherlight.net/
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International light path network 1Q2004International light path network 1Q2004International light path network 1Q2004
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SURFnet6 overviewSURFnet6 overviewSURFnet6 overview

• Realization of a next generation hybrid network with
seamless end-to-end communication:

– Based on dark fiber

– Native IPv4, IPv6 and Lambda Services over a single transmission
infrastructure managed via a single control plane

– Multi-domain networking

– Ethernet services as part of the WANs (IP over GE over lambda)

– Intelligence of networks and the associated responsibilities at the
edges

• Paving the way to a ubiquitous and scalable Services
Grid
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The Lambda Grid

software
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movie
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TL1, SNMP,XMLCONF,COPS

TMN is based on the OSI management framework and uses an object-oriented approach,
with managed information in network resources modeled as attributes in managed
objects. TMN is defined in ITU-T M.3000 series recommendations

AAA and ISO Telecommunications Management
Networks (TMN) reference model
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PIN Architecture
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DARPA DWDM-RAM Large Scale
Data+Dynamic Lambdas – Demonstrated

at GGF9 & SC2003
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CA*net 4 Architecture
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UCLP general operation
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High-Level Architecture
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Example – Server to server
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Coordination with Optiputer,
OBS and others
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The ultimate lego building blocks
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