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The GÉANT Service Area
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GÉANT COST: 40 M€/year

Not just the GÉANT backbone

Federated services via 36 NRENs and

3000+ Campuses to 40 M+ users



•

GÉANT global connectivity

•GÉANT2 global 

connectivity –

February 2009

•AfricaConnect



The Key Challenge for NRENs - GÉANT: 
A Tsunami of Global High-End Requirements
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10 Gig+ NREN – GÉANT Footprint, June 2009

High-End Users (HPC, CERN, ITER,…) require stable production services:

• Provisioning 10-40-100 Gbps networks (DWDM over dark fiber, leased λ)

• Meeting robustness, reliability, security requirements

• Enabling multi-domain e2e monitoring & on-demand hybrid resource allocation

• Managing converging e-infrastructures as a High Performance Computing & 

Networking (HPCN) Cloud  Future Internet Services & Applications



Future Internet Experimental Research:
An Opportunity for NRENs

• Requirements:

– Sharing optical backbones & housing for FI experiments
• Emulating real-world conditions 

• In isolation from production traffic (slicing, virtualization)

– Advanced interconnection of local testbeds (e.g. wireless labs)

• NRENs as infrastructure providers & innovation 
brokers:

– In Europe: FI Private-Pubic Partnership (PPP) & FIRE 
provisioning of NREN – GÉANT facilities (e.g. FEDERICA)

– In the US: GENI experimental platforms   provisioning  of 
Internet2, NLR, ESnet, RON facilities (e.g. VINI)
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Virtualization over GÉANT - NRENs
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Potential role of GÉANT – NRENs in 
FI Experimental Research

• Complement FI Core facilities (FIRE, FI PPP) with 1-10 Gbps connectivity & 
virtualization-ready switching/routing gear

• Develop – deploy tools to create, monitor and control virtual resources 
allocated to FI user communities according to the network on demand
vision

• Research on common, context aware descriptions of heterogeneous 
virtual networking elements, enabling resource discovery & provisioning
of composite services

• Support virtual resource allocation, scheduling,  federated admission 
control - roaming & mechanisms for protected operation of isolated 
communities leading to the concept of Infrastructure as a Service

• Provide NOC functionality for virtual communities based on scalable 
management of virtual resources by stake-holders in the federation, also 
leveraging collaborations with external platforms (Internet, GENI, FIRE…)

7



A FIRE Research Project:
NOVI - Networking innovations Over Virtualized 

Infrastructures
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The NOVI Consortium
1. National Technical University of Athens - NTUA (Coordinator, Greece)

2. Martel GmBH (Switzerland)

3. Université Pierre & Marie Curie - UPMC (France)

4. Consortium GARR (Italy)

5. Universiteit van Amsterdam - UvA (Netherlands)

6. Fundació i2CAT (Spain)

7. DFN Verein (Germany)
+ Universität Erlangen - Nürnberg

8. Institut National de Recherche en Automatique et Informatique - INRIA
(France)

9. Eötvös Loránd Tudományegyetem - ELTE (Hungary)

10. Poznan Supercomputing and Networking Center - PSNC (Poland)

11. Cisco Systems International B. V. (Netherlands)

12. Fraunhofer Gesellschaft zur Förderung der angewandten Forschung (Germany)

13. Universitat Politècnica de Catalunya – UPC (Spain)
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