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Research Activities in New Generation Network
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NVLab Objectives

¥ Research on more robust, more efficient
network services through overlay network and
network virtualization

= Infrastructure
ATest-beds Enhancement (PlanetLab/OnelLab2/CORE)
AOverlay Infrastructure Service
ANetworkVi rtual i zati on as fANet

= Application of Overlays / Network Virtualization

ARobust Network
I DDoS Mitigation, Multipath Routing, Self-Organization

A Efficient Network
I Content Distribution, P2P Traffic Mitigation



Research Topics

@ Infrastructure

= Test-Bed Enhancement / Federation
OneLab?2 / PanLab / PlanetLab

= OS and Network Virtualization

[Hosted L2 Virtualization Performance (Ozaki, Nakao) IPSJ, 2008]
[Hosted L2 Virtualization Scalability (Ozaki, Nakao) Springer, under submission 2008]

= Router / Node Consruction
% Applications

= Routing
[AIRONE: One-Hop Source Router (Khor, Nakao) IEEE GlobeCom 2008]
[SORA: Path Selection, (Lane, Nakao) CFl 2008 and IEEE GlobeCom 2008]
[Path Selection (Tschku, Nakao) EuroView 2008]

Robust / Efficient Communication via Net.Virt.

[Overfort (Khor, Nakao) IEEE IPDPS 2008]
[Burrows (Khor, Nakao) ACM SIGCOMM LSAD 2007]

Business Model/ Economic Incentives



CoE Net-Virtualization Research Lab
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Test-bed Evolution

@ Before: Analysis / Emulation Test-beds
% Present: Overlay Test-beds

¢ Future: ?
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Planetary-Scale Network Virtualization
InternetWide / ISRWide

Virtual Links

Virtual Edge
Routers

Virtual End System

Substrate Link (could be any exisiting technolagy)



Planetary-Scale Network Virtualization
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What 0s possi bl e wi

¢ This will be an intense research areal!

% Isolation enabled by network virtualization

@ Control/Data plane separation
A 4D Architecture [A.Greenberg, J.Rexford et.al. ACM Sigcomm 2005]
A SORA [J.R.Lane and A.Nakao et.al. ACM ROADS 2007 Globecom2008]
=z Achieve better robustness
A PathSplicing [N.Feamster et.al. ACM HotNets 2007]
m Can purchase and | ease Ayour
A CABO [N.Feamster et.al. ACM CCR2007]
= DDo0S Mitigation via Virtualization
A Burrows [S.H.Khor and A.Nakao et.al. ACM SIGCOMM LSAD 2007]
A Overfort [S.H.Khor and A.Nakao in IEEE IPDPS 2008 SSN]
A Mantlet [D. Ping and A.Nakao under submission]
= One-hop Path Splicing
A AIRONE [S.H.Khor and A.Nakao in IEEE IPDPS 2008]
A RouteLite [D. Ping and A.Nakao under submission]
A SpotLite [Y.Tomita and A.Nakao under submission]
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AIRONE: One-hop Indirection

¢ Two Approaches
= End-System One-Hop Indirection (SOSR)
= Router One-Hop Indirection (AIRONE)
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