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The Key Challenge for NRENs - GEANT:
A Tsunami of Global High-End Requirements

10 Gig+ NREN — GEANT Footprint, June 2009
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Mega Tsunami - A tidal Wave so great that it can be several hundred
metres highytravel at the speed of a jet aircraft and travel 12 miles
(20kmy).inland.
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High-End Users (HPC, CERN, ITER,...) require stable production services:

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

» 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
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Towards the Future Internet

* From bandwidth on demand to network on demand:
— Polymorphic federation of integrated cloud services

— Open (and trusted) platform for dynamic user support via
virtual infrastructures

* Enablers towards a sustainable recovery:

— Broadband access for all, NGA (FTTx, wireless): Holistic services
for smart buildings, smart cars, smart energy grids, smart cities

— User-centric business model

* Orchestrated RTD Actions in Europe: The EC Future
Internet Private-Public Partnerships (Fl PPP)
— Clean slate
— Evolutionary
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Future Internet Experimental Research:
An Opportunity for NRENs

* Requirements:

— Sharing optical backbones & housing for FlI experiments
* Emulating real-world conditions
 Inisolation from production traffic (slicing, virtualization)

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

* NRENSs as infrastructure providers & innovation
brokers:

— In Europe: FI PPP & FIRE Core Facilities = provisioning of
NREN-GEANT facilities (e.g. F

— In the US: GENI experimental platforms —> provisioning
Internet2, NLR, ESnet, RON facilities (e.g. VINI)
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Trans-Atlantic Cooperation

e Collaboration of European & US partners in Fl
infrastructure projects:

— FEDERICA — GENI projects

* Establishment of FEDERICA — GENI dedicated Gigabit connectivity over
exi st i nintereel2 AONGIE circuit

— PlanetLab federation (PL Central —PL Europe —PL Japan)
— DICE collaboration: expand to Fl topics
— FIRTD projects in Europe with US collaborators: Manticore,
OFELI A (OpenFl ow), NOV I
e Cross-fertilization amongst funding agencies
- US: NSF, DoE..
— EC:DGINFSOe-l nfrastructures/ GEAN
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A FIRE Research Project:

NOVI - Networking innovations Over Virtualized
Infrastructures
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6  NTUA- NATIONAL TECHNICAL
June 2 2010 UNIVERSITY OF ATHENS




N The NOVI Consortium

1. National Technical University of Athens - NTUA (Coordinator, Greece

2. Martel GmBH (Switzerlandl

3. Uni versiteée Pi euPmcdFratice Mar i e Curi e
4. Consortium GARR (Italy)

5. Universiteit van Amsterdam - UvA (Netherland$

6. Fun dawi($pain

7

DFN Verein (Germany
+ Uni Eedangsni-Nl@nt nberg

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

9. E6tvdos Lorand IJEuTE(Humganyy egy et em

10. Poznan Supercomputing and Networking Center - PSNC (Poland

11. Cisco Systems International B. V. (Netherland$

12. FraunhoferGes el | schaft zur FOr der warmanyd e
13.Uni ver sitat Pol +UPE(Spain ca de Cat al ur
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