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VLBI at JIVE in Dwingeloo today GigaPort
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centre:
16 Gbps (2005)
1 Tbps (2010)

This slide courtesy of Richard Schilizzi <schilizzi@jive.nl>



Lambdas as part of instruments

www.lofar.org
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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

3C = 100 Gb/s >

2B = 40 Gb/s

2A =20 Gb/s

ADSL GigE

— BW requirements




The Dutch Situation

o Estimate A

— 17 M people, 6.4 M households, 25 % penetration
of 0.5 Mb/s ADSL, 40 times under-provisioning
==> 20 Gb/s

o 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

e Estimate C

— Leading HEF and ASTRO + rest ==> 80-120 Gb/s
— LOFAR ==> 20 TBit/s



NetherLight GigaPort

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/

Light
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International light path network 1Q2004 GigaPort
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SURFnet6 overview GigaPort

- 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 WANSs (IP over GE over lambda)

— Intelligence of networks and the associated responsibilities at the
edges
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The Lambda Grid
software



User
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Business Management Level

Service Management Level

Network Management Level

OLIOLIOLIO

Element Management Level

Network Elements

AAA and ISO Telecommunications Management
Networks (TMN) reference model

Integrate Pizza, network,
movie

Manage a 99.9995 %
available network

Create hest route

Offer manageabhle
elements

Optical switches

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

9 Mar 2004
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Cees de laat / Leon Gommans / etc.
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Electronic Visualization Laboratory University of Illinois at Chicago




DARPA DWDM-RAM Large Scale
Data+Dynamic Lambdas — Demonstrated
at GGFY9 & SC2003

Grid L3-L7 OGSA Compliant

Dynamic Path Services (ODIN, THOR, etc),OGSA Compliant, Soon WSRF

Dynamic VLANSs

Physical Processing Monitoring and Adjustment

P -
9 Mar 2004 (1{“9‘1:& GGF Telecom meeting Cees de laat / Leon Gommans / etc.



Client T.aye
Traffic Piane

9 Mar 2004

Optical Layer Control Plane

Client Layer Control Plane Optical Layer Control Plane
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Optical Layer — Switched Traffic Plane

+ Optical Dynamic
Intelligent Network (ODIN)
for Dynamic Provisioning
GGF Telecom meeting Cees de laat / Leon Gommans / etc.



) CA*net 4 Architecture
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This AS 1s connected via 2 switches to AS6509

AS3 76M0ntreal

St. John’s
AS10786 =  AS7860
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% = = AS10972
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AS549

AS8111
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=
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Chicago Halifax

= AS683
AS101 AS145 ey ASB933
AS513
AS7170
AS293
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> UCLP general operation

Subtended Lightpaths to User

DWDM Westbound DWDM Eastbound

Customer A and
sub- partition

Standard CLI or TL1 interface

Grooming a ents MonFox TL1 Proxy

Customer A signaling plane
g gp

Customer B signaling plane

Customer C signaling plane

— ¥ Signal Control Plane Agents
CA*net4 UCLP

Customer A Cusfbmer B
UCLP Server ; :

Customer (

Switch Agents
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User Access Layer

SOAP/HTTP I l

Service Provisioning Layer

. 3  High-Level Architecture

HTTP ! HTTP

SOAP/HTTP

P

Resource Management Layer
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: Coordination with Optiputer,
OBS and others

GLIF
UDDI Registry The ultimate lego building blocks
<4
Super User A
Super UserB

OBS Cloud
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