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Rationale for federating testbeds

Large-scale testbeds are needed for integrating
and validating next-generation network
technologies

The federation of distributed test laboratories and
testbeds enables end-to-end interoperability
testing of platforms, networks and services

The federation of laboratories and testbeds helps
to reduce the risks and costs of large-scale
network infrastructure testing
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Pan-European Laboratory concept

Panlab project

Distil long-term
vision of ICT
industry

Develop roadmap
for long-term
Panlab operation

Identify potential
participants , i. e.
partners/customers

Identify
requirements

of stakeholders

Define and verify
collaboration rules
and mechanisms

Collaboration tools
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The Panlab project

Main goal
Develop a vision, roadmap, and legal/administrative framework for
the Pan-European Laboratory.

Background

The idea for the Pan-European Laboratory was born in the context
of Eureka Cluster Celtic as a way for effective pre-commercial end-
to-end testing of services and products.

European competitiveness in ICT is at stake, as the US
(FIND/GENI) and others are developing large testing facilities for
the future Internet respectively next-generation networks.

Supported

by the EC under FP6 as a
Specific Support Action
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Building the Pan-European Laboratory

Define vision and roadmap
for the Pan-European
Laboratory

Develop mechanisms to
enable Pan-European -
Laboratory activities

Specify major participants
(partners and customers) of the
Pan-European Laboratory activities
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Vision for the Pan-European Laboratory

Develop and sustain a federation of high-quality
European test laboratories and testbeds which are
Interconnected

Increase the quality and time to market of new
European ICT services and network technologies

Increase visibility and comparability for test labs and
testbeds

Reduce the risk and the cost of commercial service
and product development in European ICT
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Participants in the Pan-European Laboratory

Partners

Providers of testing laboratories and testbeds
companies, academic institutions, projects
Customers

Users of testing facilities
mainly companies and projects

A number of participants will act in both roles, offering and
providing testing facilities. Participation in the future Pan-

European Laboratory will requiry some kind of membership
or subscription to make it sustainable
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Community model -~

Future Pan-European

Involve Community: Laboratory organisation
- Gather requirements ;

- Keep informed

Pan-European !
Laboratory members

Governed by

) Panlab framework :

44— - Legal

- Operational

- - Administrative
e T - Financial

~ Panlab
Consortium

Panlab Community

- Industry

- Organisations
- Academic institutions

- R&D projects (consortia)
- Individual experts

Governed by
loose rules

]

Governed by
Consortium Agreement
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Mechanisms — administrative aspects

Coordination of the activities by a central entity

Standard procedures for handling supply and demand
of testing facilities

Brokerage service for testing facilities and resources

Effective procedures for protecting confidential
Information

Transparent classification and rating of testing sites
via standardised metrics

Incentives for competition between test sites
Transparent pricing
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Mechanisms — legal terms

Terms & conditions for membership and/or
subscription

Handling of intellectual property rights
_egal procedures for confidentiality issues
Process for conflict resolution

_egal procedures in case of abuse of rights or
neglect of contractual obligations

10
Berlin, ECOC 2007, Workshop on Future Internet Desig n, 16 September 2007



2 Panlab ég

Mechanisms — technical infrastructure

Testing process definition

Establishing a catalogue of components
Specification of testbed lifecycle
Testbed search engine Teagle

Secure remote access to testbeds
Scheduling of testing resources
Procedures for analysis and diagnostics
Performance monitoring
Troubleshooting and fault management
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Future Internet Research
and Experimentation

A view from the “experts groups”
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FIRE preparation

Unit INFSO-F4 formed under Per Blixt to be responsible for
Objective 1.6 “New Paradigms and Experimental Facilities”

December 2006: 1st COST ARCADIA Workshop
January 2007: Preliminary meeting between Panlab and OnelLab

14-15 Feb 2007: First FIRE expert group meeting, Brussels

Expert groups to define a long-term vision, and to build a
multidisciplinary constituency

18 February: Launch of the web consultation
6-7 March: FIRE workshop, Zurich

18-19 April: Arcadia/NeXtworking, COST Meeting with NSF,
Berlin

23-24 April: Final FIRE expert meeting
June: Publication of the final report of the FIRE expert groups
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Why FIRE?

Internet is 30+
Scale increased by 7 orders of magnitude
100’s additional protocols and extensions

Trends
Mobility of users and devices
Flash crowds/DoS attacks
High-bandwidth real-time (video) services
Heterogeneity in devices and service features
Episodic connectivity
Complexity of network, service and security management

Security and mobility are add-ons
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FIRE assumptions

The networking community faces the grand
challenge to design the networking
environment for the next 10-20 years

Re-designing this future
Fundamental, original research

Experimental infrastructures as a vehicle for
designing this future

Experimental infrastructures have faced many
difficulties in the past

A methodological approach is needed

15
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FIRE — two related dimensions

Experimentally-driven long term research on
new paradigms and networking approaches
for the future Internet

Building a sustainable, dynamic, large scale
experimentation facility by gradually federating
existing and new testbeds for emerging or
future internet technologies

16
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FIRE baseline — starting from FP6 research

Long-term research in communications and networking under Future
and Emerging Technologies (FET):

Situated Autonomic Communications projects:
ANA, BIONETS, CASCADAS, HAGGLE
other future internet related projects
CATNETS, COOPCOM, EVERGROW, NET-REFOUND

Other IST objectives and other programs
Broadband for all, Mobile and Wireless, CELTIC, ...

Research Infrastructure Testbeds

Onelab STREP to widen Planetlab and create an autonomous Planetlab
Europe

PANLAB SSA preparing the federation of testbeds

Testbeds related to QoS, new routing, convergence of services, IPv6,
mobility and multihoming, etc.
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Research Networking Tesbeds

Semantics of research net testbeds
Infrastructure technology
Wired, wireless, sensors, many more to come
Big step between design and deployment
Technology and service testing
Network Services
Monitoring, QoS, mobility, ...
Applications & High-Level Services
Repository, IMS, e-Science
GEANT
Support for e-Science
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Some existing testbeds

RN Testbeds in FP6 (€30M)
ETP Testbeds (NESSI)
New projects from Call 1

Burglabs
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Federation — Towards Experimental Facilities

Concept of growing At scale

Interest Incentives for sharing

Towards a Global International perspective

Shared Resource Initiatives in the US

Open access to testbeds (GENI), Asia
Governance Operation (long-term)
Policies & APIs Sustainability of the
Legal, IPR Experimental Facility
Economics, ... Business
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Federation requirements

Usage model

each architecture (service) runs in its own “slice”

User request and Experimental Facility reporting
Virtualization

multiple architectures on a shared infrastructure

Very high capacity backbone (GEANT)?
Governance

API, Policies

Brokerage (trading resources) and trust relationship
Analysis/Archiving

Define monitoring
Archive data in a central facility
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Sustainable, dynamic, large scale — by federating
testbeds for emerging/future Internet technologies

Research on methodologies and tools for testing, in order to
measure in a quantifiable and scientific way

Performance (including robustness and resilience)
User experience
Impact on societal goals
Operation and management of federated testbeds
Openness in provision, implementation (e.g. open source) and use
Excellence in innovation, quality, diversity, scale
Management, Governance
Building the FIRE experimental facilities

From existing testbeds (medium or long-term, Panlab, ONELAB,
NESSI ETP), exploiting GEANT, NRENs

Pilot projects of interconnected testbeds
A framework project(s) as an umbrella or clustering mechanism for
federation
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Experimentally-driven research on new paradigms
and networking approaches for the future Internet

Visionary research on Internet protocols and
architectures

Open, bottom-up approach
Not necessarily backward-compatible

Multidisciplinary, allowing cross-fertilisation

E.g. bio-inspired principles, neural development
paradigms, psychology, economic principles, ...

Experimentally-driven research

Research theories must be based on testbeds and
experiments  Not just paperwork
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Long-term socio-economic concerns

Preserving the "good" aspects of the current Internet,

related to network neutrality
E.g. how does introducing intelligence into the core affect
network neutrality?
Potentially disruptive technological options must be
evaluated not only for their technical value but also for
their foreseeable social and economic implications

Can FIRE provide a basis for a scientific impact
assessment of network architecture proposals, at both

technological and social levels?
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International dimension

In parallel to two US NSF programs

FIND that is financing advanced research similarly
addressing new approaches to internet

GENI that is the planned to become the US large scale
experimental facility for the Internet

As well as initiatives in Japan, Canada, China and
South Korea

Japan: Mobile IT Forum, Yokosuka Research Park, Cyber
Kansai project, Japan Gigabit Network (Il), u-Japan (policy)
Korea: Next Generation Mobile Communication Forum
China: China Next Generation Internet

Asia-Pacific Information Infrastructure (APII)
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Strategic issues

Sustainabllity of the testbeds
Beyond the duration of a research project

Sustainability of the measurement data and
metadata (common data repository)

Incentives for joining the federation

EU projects should be committed to validate their
results in the FIRE federated experimental facility

26
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Risks

The main risk is that the facility does not meet
the requirements of its user’'s community

Besides technical risks, issues related to
management and governance must be
considered at an earlier stage In order to
understand the model that will provide
sustainability and easy access to the facility

These risks are mitigated to some extent by
the work already being done by Panlab and
OnelLab
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Building the FIRE Facllities...

The FIRE facility should be deployed incrementally,
responsive to the evolution of the outside stimulations

The basis can be:
Advanced individual testbeds that already exist

Mature testbed facilities for testing interoperability,
compliance, performance, and quality of service

Testbeds for validating components of RTD projects
The Panlab and ONELAB projects launched in 2006
The Full Scale European Demonstrator (NESSI)
Network connectivity (e.g. from GEANT, NRENS)
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...Building the FIRE Facllities

Select pilot projects of interconnected testbeds, including R&D
on test methodologies

Federate some first groups of testbeds
validate the methodology and procedures
demonstrate the value added through federation

produce guidelines/best practices for the federation of future
testbeds into FIRE

open the testbeds to relevant external projects
Establish a clustering mechanism for federation

facilitate the establishment of an organisation governing and
coordinating the experimental facilities

In the long term, the validation should cover the whole chain from
basic research to broad pilot projects with real customers
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Future Internet Research & Experimentation

FIRE aims at addressing the emerging
expectations which are being put on the
Internet by providing a research environment
for investigating and experimentally validating
highly innovative and revolutionary ideas

FIRE Is an activity which aims to scope and
consolidate the European work in networking
testbeds

Report by the “expert groups” is available at
http://www.panlab.net/fire
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Contact and further information

Anastasius Gavras
Programme manager
Eurescom GmbH

Heidelberg, Germany

Phone: +49 6221 989 232
E-mail: gavras@eurescom.eu

www.panlab.net
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