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1 Introduction

The objective of the support action, further referred to as “project”, is the establishment of the
Pan-European Laboratory (Panlab) for Next Generation Networks and Services. It is a
concept that is being introduced to enable the trial and evaluation of service concepts,
technologies, system solutions and business models to the point where the risks associated
with launching of these as commercial products will be minimised. The accomplishment of
this objective, which should encompass many different European collaborative projects, is an
important step to the establishment of a truly pan European collaboration network.

The activities of this project are split into two phases.

Vision phase: Production of a “Common Technology Vision” that distils a long-term vision
for the ICT industry and landscape. This includes the long-term milestones that need to be
set on the ICT industry agenda and guidance on how to best reach them. From this common
technology vision the long-term requirements for a pan-European laboratory for next
generation networks and services will be concluded. The features and capabilities that such
a laboratory shall offer will be captured. The focus of the Vision paper is the integration,
testing, validation and certification requirements of the industry in the long term, whereas
long term is defined here as 10 years and beyond. Such a roadmap describes the long-term
requirements for the operation of the Panlab.

The core activities of this project include the development of the “Common Technology
Vision”. The outcome of this activity would be a document that will serve both as a
“Technology Roadmap” and as a “Strategic Development Guideline” for European and global
telecommunications. The indications and propositions of the “Common Technology Vision”
should serve as an input document for all European collaborative projects regardless of the
framework in which they are embedded. Specifically it would target relevant projects in the
European Framework programmes as well as the Eureka cluster programmes, namely the
CELTIC community, but also the ITEA and MEDEA+ clusters. It will also be an input to the
full development of the 7th European Framework program. The document should be
structured according to a layered approach, ranging from components, core and access
networks to service platforms. Particular attention should be given to key aspects such as
security and fixed to mobile integration.

Definition phase: Detailed definition of the laboratory in terms of technical infrastructure, as
well as in terms of legal and operational general conditions. The result of this phase is a
framework under which the Panlab shall operate, and the technical specification of the
Panlab infrastructure, as well as a description of the approach to implementation.

The second main activity includes the detailed definition of the laboratory in terms of
technical infrastructure, as well as in terms of legal and operational general conditions. The
result of this phase is a framework under which a Panlab could operate.

© PANLAB consortium 2008 Page 5 of (18)
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2 Vision Phase

2.1 Vision for ICT

Panlab feeds from the identified needs of the ICT industry for testing technologies and to
derive from these elements a long term vision and landscape. The accomplishment of these
objectives requires answering three main questions:

o "What?" — define the vision and roadmap for the Pan-European Laboratory
o "Who?" — specify major participants of the Pan-European Laboratory activities
o "How?" — develop mechanisms to enable the Pan-European Laboratory activities

The aim of first project task was to identify the "ecosystem" that would surround a Pan-
European Laboratory (PEL) as well as the major areas that the PEL would have to focus on
answering partly ‘What?” and “Who?” questions. It is concluded that the ecosystem
surrounding a Pan-European Laboratory would be mainly structured by the European
technological programs (CELTIC or IST) that are related to the ICT industry. These programs
will certainly provide lots of customers and partners to the PEL with projects they encourage.
Study of these programs has shown that the Pan-European Laboratory need to address a
testing infrastructure which can adapt to emerging new technologies and services in order to
support fast deployment across all the three layers: network, software and services.

The three main characteristics the PEL would have to support are the following:

o General approach — comprise all the three layers and allow crossing the layer
boundaries for testing and experiments

o Flexibility — to accommodate new technologies, solutions, services and developments

o End-to-end testing approach coping with heterogeneous technologies for core and
access environment-

It also appears that a Pan-European Laboratory will be constituted mostly by platforms
deployed in already existing national programs. This emphasizes the need of the PEL to be
strongly linked to these programs. It will important for Panlab to feed from their experience
and particularly to analyse if the Pan-European Laboratory could reuse some of the results of
programs that already try to federate platforms.

As a further remark, it appears that a Pan-European Laboratory will be constituted mostly by
platforms deployed in already existing national programs. This emphasizes the need of the
PEL to be strongly linked to these programs. It will be a challenge for Panlab to understand
how national testing platforms can carry out — also for third parties - consultancy,
certification, testing and accreditation activities on behalf of the Pan-European Laboratory.
The difficulty of this task is increased since each country has its own way of structuring
research activities in particular funding, legal status, etc...

As for international activities, they are very diverse: from programs with a clear and specific
objective to broad initiatives with a wide range of subjects. It will important for Panlab to feed
from the experience of these programs and particularly to analyse if the Pan-European
Laboratory could reuse some of the results.

Finally, it can be observed that regulation could have a major impact on the Pan-European
laboratory: first because structure of such a laboratory could be affected (for example if we
consider a new regulated Internet infrastructure) and secondly because each testing platform
will be under national rules that may not be the same all around Europe. This roles model will
need to be studied to clearly understand how the PEL could position itself in terms of non
commercial or commercial activities.
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2.2 Vision for Panlab

The Pan-European laboratory is based on the concept of federation of distributed test
laboratories and testbeds that are interconnected and provide access to required platforms,
networks and services for broad interoperability testing (Figure 1).

Figure 1: Federation of laboratories and testbeds

The Pan-European laboratory is a concept that is being introduced to enable the trial and
evaluation of service concepts, technologies, system solutions and business models to the
point, where the risks associated with launching them as commercial products will be
minimised. The accomplishment of this objective, which will assist many different European
collaborative projects, is an important step towards the establishment of a truly pan-
European collaboration network. The long-term vision for the ICT industry and landscape
imposes additional requirements for end-to-end testing. Due to the increasing complexity of
systems and services, different testing approaches and models are required.

The Pan-European laboratory is not a static organisation, but rather dynamic and adaptive. It
will be extended, adjusted and improved by any new available platform, service and system
that can be offered by the connected laboratories or new laboratories joining the federation.
The concept for entire mechanism, the rules and procedures of how to achieve the effective
testing collaboration are developed in the Panlab project.

221 Panlab Project and Pan-European Laboratory

The Panlab project is a Specific Support Action (SSA) supported by the European
Commission, which enables and facilitates the vision for a Pan-European laboratory. Panlab
needs to build trust and respect in order to form a functioning forum for the vital work of
drafting the Pan-European laboratory for networks and services. The objective of Panlab is to
define a framework for the interconnection of independent testbeds and laboratories (Figure
2). The workgroup needs to combine both innovative and realistic views in the field. It needs
to combine a wide variety of different technologies, saving the margin for newcomers. A
successful Panlab leaves a self-sustainable, long-living, and well-functioning legacy of
guidelines, principles and rules allowing the implementation of the Pan-European
telecommunication test laboratory.
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Figure 2: Relation between Panlab and the Pan-European laboratory

Pan-European laboratory assures the visibility of the virtual network of laboratories, which
means that the testing sites and testbeds become known and accessible for the potential
customers. On the other hand, individual testing facilities and groups gain valuable publicity
by joining the Pan-European laboratory. Panlab is not restricted to the existing test activities,
but seeks also insight to the future testing facilities presenting mechanisms for linking these
together. The federative approach to distributed testing has the benefit of flexibility, but at the
cost of the management of the distributed environment. The issues addressed by Panlab
range from logistics, availability of qualified personnel, remote access and management of
systems to the legal, economic and operational matters.

2.2.2

The results enable the implementation of a physical infrastructure (interconnecting facilities,
remote access and management capabilities, collaboration tools, etc.), aiming at establishing
integration, testing, validation/verification, and possibly certification services for specific
technologies and services as well as global solution prototypes developed by European
collaborative projects. The ultimate goal of Panlab is the establishment of the grounds for a
future operational and long term self-sustainable Pan-European laboratory. This includes a
business model on the continuation of Panlab as an independent entity, targeting customers,
such as European or national collaborative projects and the industry, during its pre-
competitive research and development phase.

All the relevant information and metrics collected from the independent test sites are
standardised in order to allow meaningful comparison of the sites. The result of such a
standardisation is a transparent classification and rating of the sites, which improves the
overall quality of the offered services. By bringing the individual test sites on the same line, a
competitive situation is induced between the sites. This alone is an incentive for the sites to
stay up-to-date in their offering, and to strive for improving their services. Panlab realises a
web brokering service for the test facilities that makes recommendations for projects needing
testing, based on the search criteria executed against the standard metrics database of
available test facilities and their capabilities.

Results of Panlab Project — Panlab Concept
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Important aspects about test sites are for example:

1. Definition of resources: technical advancement, capabilities, capacity, equipment,
labour resources, lead-time. It is necessary to know what type of tests and with what
type of capacity tests can be carried out.

2. Descriptions: The test processes should be described related to the first item as well.

3. Possibility for roadmap testing: In order to shorten time-to-market it would be
feasible to make pre-competitive conceptual tests of services / contents / products.

4.  Availability, publicity: If there are restrictions in the access to a certain site for certain
parties it should be stated. A booking calendar can be maintained.

5. Linkage: Possible connections to other test sites or telecommunication stakeholders.
Availability of ad-hoc or permanent connections and their types.

6. Marketing: Test sites should make themselves well-known. A peer recommendation
system needs to be considered. User experiences need to be solicited and stored in
the web service.

7.  Offer, pricing, cost calculations: The whole procedure ranging from offer request
practice to cost calculations, fee setting and pricing should be transparent

8. Booking: How to book and how the commitment of the test site for the booking is
guaranteed.

Panlab laid a basis for a ‘Testbed Google’. Pan-European Laboratory would exist as a web
service maintained orderly by e.g. a Panlab consortium member/members. It is very
important to bear in mind in Panlab that the mechanism to be created needs to operate on
ad-hoc principle to be successful. Heavy, bureaucratic and static structures will not survive.
The test sites need to ‘loadable up’ when needed and any unnecessary manning or idle
costs the laboratory system can not be afforded.

Panlab validates also the needs and requirements for offering concurrent design services. In
concurrent design several virtually connected parties from many sites or organisations may
jointly work on a common project. This is aided by facilitating a central service consisting of,
e.g., joint libraries for software, system, architecture, pattern and form design, open source
software components, version management systems, software build trees, software license
leasing, repositories, storage, messaging, discussion fora, messaging of both instant and
pervasive kind, and others. All these would be offered in a secure way with the necessary
authentication and authorisation means.

2.2.3 Panlab Community

One of the targets aimed by the Panlab project is creation of so-called Panlab Community.
Besides members of the Panlab project consortium members, the Community participants
will be potential partners and customers of the Pan-European Laboratory as well as all other
companies, organisations, and individuals interested in various Panlab activities. In this way,
the Pablab Community can achieve its purpose to:

o Build up a serious basis of potential providers of testbeds, which will be included in the
Pan-European Laboratory as service/testing providers,

o Establish a reasonable market for the Pan-European Laboratory by involving its
potential customers,

o Promote the idea of the Pan-European Laboratory, and

o Gather requirements from the Community members in order to include it in the
framework of the Panlab project.

Thus, the Panlab Community will ensure a basic membership of the future Pan-European
Laboratory. However, the members of the Pan-European Community do not ultimately have
to be members of the Panlab Community and vice versa (Figure 3).
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Figure 3: Panlab community

Different from the Panlab project consortium, which is governed by a consortium agreement,
the Panlab Community will be governed by loose rules. On the other hand, the Pan-
European Laboratory, as a new organisation, will be clearly governed by the legal,
operational, administrative, and economic rules, which will be specified in the Panlab project.

2.3 Roadmap for Panlab

Based on the Panlab vision, the necessary milestones and time schedule for the
establishment of the Pan- European Laboratory, from the current vision up to the full scale
operation, are identified here to build a roadmap. Time schedule includes three phases
(concept and establishment of PEL, initial operation and full scale operation) and the
milestones are grouped according to different approaches: legal aspect and organization,
infrastructure, operational process, and service offer (with a separation between services to
partners and services to customers).

Based on the incremental steps for the implementation of the PEL different levels of and
possible service offerings are identified. In order to establish a PEL organisation by a group
of interested stakeholders, necessary legal aspects, such as legal status of the PEL and the
PEL Office, have to be solved and business and membership issues have to be defined and
reviewed during development and expansion of the PEL. To ensure efficient operations of
the PEL and the enforcement of the operational rules by the PEL Office, a necessary PEL
infrastructure will be necessary and which will have to provide appropriate management and
scheduling tools and efficient user interfaces (e.g. Teagle). The service offering will be
developed from basic to more sophisticated services in accordance with the potential growth
of the PEL organisation and the number of participating test-beds and facilities as well as the
evolving capabilities of the available infrastructure within the PEL to support various testing
scenarios.

The development of the PEL can be divided into the following three phases (Figure 4):
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o Phase 1 — ending with a clear concept for future development of PEL and an
established PEL organisation, including a PEL Office ready to offer basic testing
services by using necessary infrastructure and applying defined operational rules.

o Phase 2 — ending with a PEL ready to offer various testing services by application of
advanced tools and user interfaces as well as to start providing services under
commercial conditions.

o Phase 3 — representing a fully operational PEL which can exists as an economically
self-sustainable organisation.

Phase 1

Prototype £hase 2 S
yp Initial Full-Scale
Operation Operation Operation
(Validation) : .
2007 2009 2011 Time

Figure 4: Incremental deployment of Pan-European Laboratory

The Establishment of a PEL organisation and a PEL Office as well as finer specifications of
infrastructural and operational needs, including set up of basic testing infrastructure and
service offer, should be done simultaneously and shortly after Panlab project with
involvement of interested organisation to establish the PEL, and the public sector, including
significant effort form EC, to support these activities.

The second phase, which will include necessary technological development to ensure PEL
operation and activities on cooperation of a large number of test-beds with the PEL
organisation, will need support from both the private and the public sectors, in a partnership,
in order to establish a long-term sustainable PEL and PEL office.

Further development of necessary tools and improvement of PEL services and procedures,
belonging to the third phase, could need support from both the private and public sectors.
However a substantial investment of the PEL itself can also be expected in this phase.
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3 Definition Phase

3.1 Legal Framework

Various possibilities for legal organisation of future Pan-European Laboratory (Panlab
organisation - federation) have been discussed within the project; Panlab as a Profit/Loss
organisation, Non-profit organisation, and Self-organised entity. Because bilateral or
multilateral agreements have to be concluded on a case by case basis in a self-organised
entity and a questionable long-term perspective of the Panlab concept in a such loose
structure, which causes difficulties in provision of testing services on commercial basis,
Panlab as a self-organised entity is outlined as not a suitable solution. Thus, several
possibilities, including discussion on respective advantages and disadvantages of available
solutions, to organise Panlab as a Profit/loss or Non-profit organisation have been
considered.

In order to analyse and compare various possibilities for legal Panlab establishment, the
following criterions have to be considered:

o Liability and risks for founders and/or owner of future Panlab organisation,

o Set-up time for future Panlab organisation and Panlab Office,

o Risks for fundamental Panlab concept in a long-term perspective, which includes:
o Openness at all levels,

. Excellence of its capabilities,

. Efficient management of federated test beds, and

o Simple but explicit governance principles;

o Possibilities for provision of testing services on commercial basis, and

o Opportunities to ensure additional financing for a long-term sustainable organisation,
such as membership model and public funding.

Liability and risks are rather high in the case of the profit/loss concept applied by one
company. At the same time, the set-up time for such type of organisation seems to be short.
The liability and risks can be reduced by participation of multiple companies (shareholders) in
creation of a profit/loss Panlab organisation. However, in this case the set-up time for Panlab
organisation would increase because of the necessary agreement to be achieved among a
number of shareholders. On the other hand, in a non-profit organisation, the liability and risks
for founders can be significantly reduced where the set-up time remains in the same scale as
it is estimated for the case of a shareholders consortium as Panlab owner. Also, the risk for
fundamental Panlab concept is estimated to be the lowest in the case of a non-profit
organisation. Furthermore, regarding possibilities for additional financing, a non-profit Panlab
organisation seems to provide better opportunities.

Because of the reasons mentioned above, a non-profit based Panlab organisation seems to
be the most suitable solution for legal organisation of future Pan-European Laboratory.

One of the variants for Panlab legal organisation, which also meets the most of the
requirements would also be an organisation established as public-private partnership.
However, in this case the set-up time seems to be longer, which could even represents a risk
for fundamental Panlab concept, and motivation for such Panlab co-ownership for both
private and private founder organisation is questionable.

To establish the Panlab organisation and to ensure its operation, it will be necessary that
founders of Panlab agree and sign various legal documents. Therefore, the final legal
agreement will be practically created by the Panlab founders and will be not necessarily
created by members of the project consortium. However, in order to support creation of
future Panlab organisation, the Panlab project consortium drafted the following documents:
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o Description of Panlab organisation — including description of basic organisation rules
and bodies, decision making and representations, as well as basics of membership and
business models,

o Panlab Charter — a document describing fundamental Panlab principles, and

o Requirements on Articles of Association for Panlab — a guideline document to support
legal establishment of future Panlab organisation.

3.2 Approach to Technical Infrastructure

From a general point of view, the Panlab testbed federation concept (Figure 5) is composed
by multiple test laboratories and testbeds interconnected through a Virtual Private Network
(VPN), as well as the Panlab Office, all empowered by the Teagle (search and orchestration
engine).

= g \
< Testing Service Composition )_K )_( / >

Publish capabilities, services,

Configuration, Test Execution,
features, results

Management

_______________________________

Figure 5: General test-bed federation concept

There are different entities involved in Panlab’s infrastructure, each one with a different role:
the Panlab Office, the Panlab Partner and the Panlab Customer.

o Panlab Partner: the entity responsible for providing test and/or support facilities.

o Panlab Customer: the entity that uses the resources provided by Panlab infrastructure
to test new technologies, system solutions and telecom service concepts.

o Panlab Office: the entity in charge of coordinating and supporting the Panlab
organization as well as managing technical, business and marketing activities.

3.2.1 Components of Panlab Technical Infrastructure

The Panlab infrastructure will be deployed in stages, evolving from a simple to more
advanced configurations. The Panlab evolution path will go from a manual phase (where
testbed descriptions are manually entered by each testbed representative) to a total
automated solution allowing both Partners and Customers to set-up and configure the
required testbeds on demand. The technical infrastructure model involves the use of the
following components to achieve connectivity and uniformity among Partners, Customers
and the Panlab Office:
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o Connectivity component: It can be considered as VPN-based tools to enable the
interconnection between Panlab partners. These tools may be presented as resources
themselves, hiding the technical complexities and allowing Panlab partners to have
multiple overlay networks for testbeds on “as required” basis.

o Teagle: It is the federation search and orchestration engine. Teagle will provide a smart
interface for Customers making available necessary information and means for serving
their needs. That is, a web-based service to fulfil Customer’s needs related to Panlab
offerings. This interface should provide access to a database containing information on
testbeds and exploit a repository of testbed functionality descriptions. This interface will
also be able to combine different testing components into a functional entity making it
possible to meet various testing requirements that a single testbed may not be able to
do.

o Panlab repository: It is a component to maintain the description of the Panlab testbeds,
detailing the testing services and caching resources offered by each Panlab Partner to
the Panlab community. It will also be able to maintain the tests’ results, configurations,
etc. for future tests.

o Resource virtualization: Virtualized resources are intended to be used both by Teagle
or other testbed administrators in order to access hardware or software devices that
need to be shared, reserved, discovered, and controlled. The advantage of virtualizing
the resources is that each testbed remains the owner of its physical infrastructure
giving limited access to the Panlab Office.

The technical infrastructure offered by Panlab is not static; it is a dynamic structure that will
evolve, including new platforms, services and systems offered by previously connected or
new laboratories. Acknowledging some simple facts, such as that a single testbed cannot
provide every possible testing environment or every possible testing resource, or that testing
resources such as high guaranteed bandwidth network links or dedicated testing equipment
are very expensive, lead to the Panlab concept and elaborated proposal to federate existing
testbeds. By doing so, the scattered available testing resources become available through a
single logical entry point, which increases visibility and potential utilization of these expensive
resources.

For realizing the proposed Panlab federation a supporting technical infrastructure must be
developed and deployed that takes into account basic technical requirements; among others:

J How to interconnect remote testing resources
o How to describe and locate testing resources
o How to enable access in a uniform way

Overall, the Panlab technical infrastructure must impose minimum overhead to the owners of
testing resources and their customers, thus a fine balance must be found between efficiency
and fine grained management, so that “market dynamics” could be induced in the European
testbed landscape. The Panlab vision is that the market dynamics will work towards state-of-
the-art high quality testbed offerings in the federation.

3.2.2 IMS as a Control Plane for Federated Testbeds

The necessity to interconnect different, potentially remote, testing resources for the
provisioning of a specific testing environment leads to the first set of technical requirements.
An observation from previous Panlab deliverables clearly suggests that the diversity of
potential testing resources that could be federated and made available via the proposed
infrastructure is very high, allowing the comparison that its complexity exhibits similarities
with the complexity of controlling converged networks in the context of next generation
networks and services (NGN). Allowing for this comparison, leads to the investigation of the
suitability of the IP Multimedia Subsystem (IMS), which is the control plane of the NGN, as
the basic framework for controlling the Panlab federation (Figure 6).
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It should be possible to reuse the architectural framework of IMS, and potential existing
implementation technology thereof, to implement the technical control infrastructure of the
Panlab federation. This proposal conforms to the fundamental Panlab approach, which is to
maximize re-use of existing knowledge, technology and resources and only invent/introduce
things that do not exist. Certainly in the course of a Panlab deployment a number of support
functions that adhere to the IMS-based controlling framework will need to be implemented of
extended.

— Application Layer e

Federation Connectivity Control &
Service Support

=

o aw
< =

—_

=Y £ R

Figure 6: Controlling connectivity in test-bed federation

3.2.3 Teagle

The large variety and different character of available testing resources that must be made
visible, accessible and comparable through a single logical interrogation point leads to the
second set of technical requirements, which relates to the way how the testing resources are
described, stored, discovered, brokered and provisioned. To satisfy this set of requirements
Panlab proposes the implementation of a new tool, called Teagle, which unifies the
representation of testing resources for the purpose of later automated processing. Resources
under consideration in this area include, testing environment configurations, test suits and
testing results.

In the course of implementing and deploying the proposed Panlab technical infrastructure by
a follow on initiative, the Teagle concept being an essential element of the technical
infrastructure deserves particular attention.

3.24 Description and Access Control Techniques

Furthermore, research work has to be carried out, in order to identify and develop a suitable
representation by re-using and extending existing state-of-the-art description techniques. The
description of Teagle currently suggests that the Unified Modelling Language (UML),
combined with the Extensible Markup Language (XML), provide the basis for this
development.

A large number of different stakeholders will be granted access to the Panlab federation,
which leads to the third set of technical requirements. These stakeholders will be owners and
operators of testing resources and testbeds, customers of the federation seeking access to
specific testing environments, and different tools, such as Teagle, to configure, provision,
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manage and generally administer assets of the enabling Panlab technical infrastructure at
the federation level, or in the individual testbeds.

Finally, the Panlab technical infrastructure must grant controlled access at different levels to
different resources, allowing for resource allocation, scheduling, access rights management,
as well as access to information related to management of the federation for the purpose of
fulfilling service level agreements and generally to assure quality of offerings. In order to
satisfy these requirements in a controlled way, research and development work must be
carried out to build on existing resource abstraction and virtualization techniques.

3.3 User and Operations Manual

The basics of the Pan-European laboratory are the testbed resources and assets owned by
administrative domains, separated by reference points. Later, in the implementation phase,
Pan-European laboratory will apply metadata description for the connectable resource units.
The relationships and the resource components are described with SID, where appropriate.

Reference points are the instantiations of administrative domain being interconnected. They
are identified to have three main dimensions (Figure 7):

o Exposed information,
o Accessible interfaces, and
o Supporting protocols.

The specification goes even further in details by segmenting reference points into primary
and ancillary components. Different aspects of reference points are also identified in terms of
business, information, computational and engineering.

————————— = -

/ stakeholder, contract " stakeholder ™
: ! (constrains ' (exploits business administrative domains) '
) ! reference ! \ !
! points) ! business administrative domain :
o (owns assets and performs !
! . reference point || puysiness roles) '
! : _ — :
i | | [ Exposed information I—f——|_|—— :
: ! : Information, :
| ! | networkin |
| |:|— —| Accessible interfaces |—:——|:|—— and computgi;ng !
i ) : resources |
' |:|— ' Supporting protocols I ; |—— !
S = ;
perfgrms performs

business role b“S'F‘ess . business role . business role
. relationship . business .
(requirements on - (requirements on (requirements on
. ) (requirements on . ) relationship . .
functionality) ) . functionality) functionality)
interoperation)

Figure 7: Modelling concepts

In order to specify the policies and allowed interactions between administrative domains one
needs to specify the visibility and rights of each resource in the domain with regard to
interconnected domains. These rights and visibility are included in the contract. The contract
is established between administrative domains and can be negotiated. However for
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streamlining the establishment of contracts only the technical aspects of a contract will
generally be subject to possible negotiations. The general terms and legal grounds will be a
fixed part of the contract. The starting point of the federation is that governance to the
resources exposed to the federation is given to the entity managing the federation. It is
acknowledged within Panlab that this is one of the key issues to be negotiated with the
joining resource providers: how to preserve autonomy of the providers, yet enforce and
ensure common governance of resources.

It can be concluded that the federation elements need a sufficient granularity in order to
provide functional meaning for interconnection and service execution purposes. However,
the model itself needs to enable heterogeneous set of technologies, applications and
services to be described with common terms. This deliverable proposes a framework with
widely adapted terminology from e.g. TMF's (TeleManagement Forum) Shared Information
Data (SID) model. Other references are made to tools and architectures developed in the
area of grid computing.

When mapping the proposed modelling framework to Panlab structure, it is recommended to
minimise the committed staff for the Panlab Office, pursuing the Panlab evolution path,
targeting at maximally automated processes and encouraging dynamism and up-to-date
service offerings.

The model and also the motivation for establishing a testbed federation is further elaborated
in the use case example of Interoperability Testing. At least the following benefits for a test
resource provider from the testbed federation can be identified:

e Benefit from the general facilities of the Pan-European laboratory such as accessing to a
wide range of platforms, networks and services in a trustworthy and flexible framework,
and also with the advantage of the lower management cost offered by a distributed
environment

e Availability of presenting its services and products, and hence gaining valuable publicity.
The visibility of its resources facilitates obtaining new Customers

e The reliable framework provided by the federation enables the collaboration between
different Partners in joint initiatives and projects where all the involved parties take
advantage of the mutual cooperation.

e Possibility of having a privileged position in the Panlab Organisation participating in the
General Assembly and Steering Board, and then taking part in making important decisions
and strategies in the federation.

Equally, for the test resource customer the following benefits can be identified:

e Access to certain concurrent, system level, interoperability, or parallel testing that doesn’t
exist in any single testing platform

e Access to a specialised framework of top testing services and resources to develop trials
and evaluations of products, services or technologies before commercial launching.

e Low cost for using a highly qualified and fully equipped testing environment provided that
management and supporting charges are distributed among all Panlab Community
members.

e Availability of a reliable and neutral framework to carry out co-developed projects between
different companies, such as manufacturers and operators, as well as universities and
research institutes, etc.
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