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Project OverviewProject Overview

One of the largest Internet research 
projects funded from the European 
Commission

More than 18.4 MEuros budget
50% funded by EC for industry and major 
research institutes; 100% for Universities

Around 37 partners from Industry, 
National Research Networks (NRENs) and 
Academic Community (Universities and 
Research Institutes)
A 3-year project, started in 1st of January 
2002

Currently, 6NET is extended 6 more 
months, a.k.a. until June 2005
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Project ObjectivesProject Objectives

Built and operate a dedicated international IPv6 network
Avoid using tunnels for interconnection links  

Gain experience from the deployment of IPv6 protocols, 
applications, and services in the 6NET testbed network

Use this experience to accelerate the deployment of IPv6 technology to 
the production networks.

Participate in the evolution of IPv6 technology
Validate new concepts and protocols, identify missing parts in the IPv6 
implementations and provide feedback to the standardisation bodies.

Disseminate results from the 6NET tests to the research and 
industrial community
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Partners: Industry, Partners: Industry, NRENsNRENs, Academic, Academic

Research Academic Computer 
Technology Institute
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Project WorkflowProject Workflow

WP0: Project management and technical managementWP0: Project management and technical management
WP7: Dissemination and exploitationWP7: Dissemination and exploitation
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Work PackagesWork Packages
WP1: Build and Operate the IPv6 Network

Operation, interoperability tests.
WP2: IPv4-IPv6 coexistence, interworking and migration

Transition mechanisms for core and university networks.
WP3: Basic Network Services

DNS, DHCP, Multicast, Security, Renumbering, etc.
WP4: IPv6 application and service support

Application support, IPv6 mobility, QoS, VPNs, IPv6 Wireless LANs, etc.
WP5: IPv6 middleware and user application trials in demanding 
environments

Videoconferencing, Media Streaming, e-bussiness
WP6: IPv6 network management architecture and tools

Definition of management architecture, development of tools
WP7: Dissemination and Exploitation of Results
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Logical network topology Logical network topology (June 2004)(June 2004)

Operational Operational 
since 2Q2002!since 2Q2002!



Moscow, Nov. 2004 III Global IPv6 Summit 11

FR

UK

IT

AT

DE

SE

GR

CH

NL

Colt
Deutsche T elekom
Telia
L2 VPN
Nordic
Planned native
ST M1 links

CZ

PL

HU

Interconnection linksInterconnection links

Internet2Internet2

JapanJapan

Internet2/KoreaInternet2/Korea

Internet2Internet2



Moscow, Nov. 2004 III Global IPv6 Summit 12

Presentation OutlinePresentation Outline

Project Overview & Objectives
Network Details
Transition to IPv6
Basic & Advanced Services
Applications & Monitoring Tools 
Dissemination & Demonstrators
Conclusions



Moscow, Nov. 2004 III Global IPv6 Summit 13

IPv6 to IPv4 Transition Studies IPv6 to IPv4 Transition Studies 

Investigate ISPs/NRENs transitions methods
“IPv4 to IPv6 Transition Cookbook for ISPs and Backbone Networks”

Methods: Dual stack, IPv6 over MPLS (6PE), IPv6 over ATM, tunnel brokers, 
6to4 relay routers, etc.
Include case studies from multiple NRENs

Investigate University network transitions methods
“IPv4 to IPv6 Transition Cookbook for End-sites”

Methods: Configured tunnel, tunnel brokers, automatic tunnels, 6to4, 6over4, 
ISATAP, Toredo, etc.
Include IPv6 translation methods and few case studies
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Basic and Advanced Network ServicesBasic and Advanced Network Services

DNS and DNSSec
Deploy IPv6 DNS nameservers throughout the network. Perform tests with DNS 
proxies.
DNSSec secures the data exchange. Standardisation process in progress.

Multicast
Provide the needed infrastructure for other tests, e.g. WP5 application tests.

DHCPv6
Missing available products delayed the tests.

Routing policies and RPSLng
Extend RPSL (Routing Policy Specification Language) to describe routing policies 
for IPv6. 6NET tested prototype RPSLng registry and tools.

Security
Define the security policy in the 6NET network

“Routing, DNS, Interdomain Multicast, and Security Cookbook”
Implementation details (a.k.a. configuration) for multiple routing protocols, 
multicast, ACLs and bind.
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MulticastMulticast
6NET provides native IPv6 multicast services since 2003.
Deployment in multiple phases

Phase 1: PIMv2 – SM/SSM, MLD, Static RP configuration, etc
Phase 2: Embedded RP, MLDv2, Scoped BSR, PIM boundaries, etc.

Application tests 
Videoconferencing: VIC/RAT, VideoLAN, WMPlayer9, etc 
Radio broadcast: Freeamp
Other: SDR, beacon monitoring, NTE, etc

Multicast gateway (MG)
Allows IPv6 hosts to receive / send data to IPv4 multicast groups
MG is a “IPv6 PIM router+RP (/96 prefix)” combined with an “IPv4 host (IGMP)”
http://www.uninett.no/testnett/multicast/mcgw/

Multicast reflector
Receive multicast streams and resend them as unicast streams and the opposite 
(two way communication).
Supports IPv6/IPv4 multicast groups or unicast streams.
http://www.kabassanov.com/reflectors/

http://www.uninett.no/testnett/multicast/mcgw/
http://www.kabassanov.com/reflectors/
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Service SupportService Support

MIPv6
Multiple MIPv6 Home Agents deployed and tested.

QoS activity
Phase 1: Investigate the performance of QoS mechanism in limited size 
testbeds. Identify supported (or missing) functionality in core / edge 
routers.
Activate QoS services in 6ΝΕΤ network. Large-scale tests planned in the 
following month.

VPN deployment and testing
Initial deployment of XBone and DVC. 
Tests with OpenVPN.

Multihomming
Limited work – Follow the standardisation process.



Moscow, Nov. 2004 III Global IPv6 Summit 20

Presentation OutlinePresentation Outline

Project Overview & Objectives
Network Details
Transition to IPv6
Basic & Advanced Services
Applications & Monitoring Tools 
Dissemination & Demonstrators
Conclusions



Moscow, Nov. 2004 III Global IPv6 Summit 21

ApplicationsApplications

Real-time videoconference 
and media streaming

Gnomemeeting, OpenMCU, 
VideoLAN, DVTS, 
MPEG4IP(DSS), VIC/RAT, NTE 
etc.

On-line games
Quake

E-business solutions
WEBsphere portals 

http://serverwas.lab.telin.nl/
WP5Apps/

http://www.gnomemeeting.org/admin/screenshots/latest/Dialpad.png
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ApplicationsApplications
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MonitoringMonitoring

Multiple management tools 
were ported to IPv6.

Some of the tools are used in the 
everyday operation of 6NET 
network, e.g. ASPath, Looking 
Glass, Weathermap, IRRToolSet, 
Mping, MRTG, Nagios, rancid,etc.

http://tools.6net.org/
“IPv6 Network Management 
Cookbook”

http://tools.6net.org/
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DisseminationDissemination

Organise or participate to IPv6-related workshops
Global IPv6 Launch Event (co-organised with European Commission and 
Euro6IX), 6NET Spring Event, TERENA Conferences, etc. 
Support multiple 6NET partners to organise local IPv6 workshops

Organise technical training programs
Network administrators get practical training on all aspects of IPv6 
deployment and management.
Target to NREN NOC members.

Support IPv6 deployment in other regional networks, e.g. 
SEEREN network in Balkan area.
Built a website that concentrates all the cookbooks, tutorials, 
presentation, papers, newsletters produced within the project.
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DemonstratorsDemonstrators

Cross-WP activities that try to integrate multiple IPv6 
technologies, a.k.a. “puts different pieces together”.
Seek for wide deployment of IPv6 applications or services.
Planned in 2005

SIP-based VoIP
SSM Multicast & Flute
Mobile Streaming
OpenH.323 and OpenVPNs
Globus Toolkit (GT3) 
Home Networking
IPv6 support in Greek School Network
IPv6 Satellite connectivity to SILK region
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SIPSIP--based based VoIPVoIP

SIP-based VoIP
Components: SER (SIP 
Express Router), Voice 
user agent (e.g. IPv6 
Kphone), PSTN gateway, 
MCU, VPN functionality
Integrate: QoS, Mobility, 
VPNs, management and 
monitoring.

PSTNHome phone

SER Server

IPv4 <--> IPv6

Modem Bank

PSTN
Gateway

001

002
IPv4 UA

IPv4 / IPv6
network

IPv4
MCU

002

SER Server

001

IPv6 network

SER
Server

002

001
IPv4 UA

IPv4 network



Moscow, Nov. 2004 III Global IPv6 Summit 31

Mobile StreamingMobile Streaming

WLAN1

WLAN2

Demonstrate mobility in 
multimedia context
Components: mobile nodes 
(laptop, iPAQ), 
correspondent node (laptop), 
home agents.
Integrate/investigate: MIPv6, 
QoS(?), transition, etc.
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H.323 conferencingH.323 conferencing

Use together IPv6 
applications ported 
within 6NET, e.g. 
GnomeMeeting, 
OpenMCU.
Integration: IPv4-IPv6 
interworking via MCU, 
Open VPNs, QoS(?), 

gnomeeting

OpenMCU
gnomeeting

gnomeeting

gnomeeting
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IPv6 support in Greek School NetworkIPv6 support in Greek School Network

Deploy IPv6 services to the 
national School Network in Greece, 
i.e. upgrade more than 5000 
primary and secondary access (and 
core) routers.
Plan a smooth migration of the 
network avoiding degradation of 
basic production services, e.g. 
email, dialup, web filtering, etc. 
Support advanced services over 
IPv6, e.g. synchronous distance 
learning, asynchronous distance 
learning and Video on Demand.
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Standardisation activitiesStandardisation activities

Internet Engineering Task Force (IETF)
RFC 3627: Use of /127 Prefix Length Between Routers Considered 
Harmful
Submitted more than 40 internet drafts (I-Ds) related with Multicast, 
DHCPv6, v6ops, Multihoming, renumbering.
http://www.6net.org/publications/standards/ 

Global Grid Forum (GGF)
Participate to GGF IPv6 WG
Guidelines for IP version independence in GGF specifications
Survey of IPv4 Dependencies in GGF specifications
Status of Java Developers Kit API for IPv6
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ConclusionsConclusions

6NET …
… has proved the feasibility of deploying and 
running a native IPv6 network 
… has successfully addressed a large number of 
problems related to IPv6 and provided valuable 
feedback to standardisation bodies and router 
vendors  
… leverages the expansion of IPv6 technology by 
disseminating the gained experience.
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6NET contact details6NET contact details

info@6net.org

mailto:info@6net.org
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