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Abstract

The success of the PHOSPHORUS project depends on wide deployment of project results in National Research and Education Networks
(NRENSs) community particularly in EU and collaboration with other projects. It is crucial to organise the work and formal contacts with
partners to exploit the knowledge of PHOSPHORUS. This deliverable reports the plans and efforts to disseminate and exploit the
knowledge of PHOSPHORUS with NRENs and other projects.

This is the second release of an evolving deliverable document. Subsequent releases are planned at M24 and M30.
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o  Executive Summary

This document describes co-operation between PHOSPHORUS projects, NRENs and other European projects.
In the first 12 months, templates of Cooperation Agreement with NRENs and Cooperation Agreement with
projects were prepared. Unofficial cooperation with several NRENs and three European projects was started. It
is expected that after several public demonstrations interest in project results will increase.

Section 1 contains description of formal agreements templates.

Section 2 contains information about cooperation with European NRENSs and projects.

Templates of Cooperation Agreements are included in Appendix A.
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1+ Formal Agreements

The templates of formal cooperation agreements (CA) were prepared:

e for National Research and Education Networks,
o for others projects which aim the similar areas as PHOSPHORUS projects (i.e. optical networks, control
planes, Grids, standardization, test-beds).

The CA with NRENSs is focused on:

e Sharing the experience and technical knowledge between PHOSPHORUS and NRENs during the
series of workshops foreseen within the scope of PHOSPHORUS, organised by PHOSPHORUS project
for the research community,

o Exploration of possibility for NRENS to join the PHOSPHORUS test-bed and participate in the tests of
new technologies and services,

e Formalization of dissemination and promotion of the PHOSPHORUS results in research community.

The purpose of the CA with projects is to:

e Achieve synergy between both projects by collaboration in the common areas of interest,

o Explore the possibility to share the experience and technical knowledge between projects during the
series of workshops foreseen within the scopes of both projects and organised for partners,

e Formalize the dissemination and promotion of the projects results in research community.

Both templates have been verified and approved by General Assembly of PHOSPHORUS consortium. They
are attached to this deliverable in appendix. The Cooperation Agreements are available on PHOSPHORUS
web pages in public section: documents (http://www.phosphorus.pl/documents.php).

Contacts and cooperation with NRENs are established but it was not possible to sign official Cooperation
Agreements because NRENSs prefer less formal contacts.
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> Co-operation with EU NRENs and projects

The information about possibility of cooperation with PHOSPHORUS project was propagated to NREN
Managers by appropriate mailing list of GN2 project. The cooperation details negotiation are currently taking
place with interested NRENSs.

Many efforts were spent to advertise PHOSPHORUS activities among European NRENs and projects.
PHOSPHORUS partners actively participated (presentations, posters, folders) in major conferences and
workshops where possibilities of cooperation could be discussed. List of events includes ECOC 2007, Global
LamdaGrid Workshop (GLIF’07), Customer Empowered Networks Workshop (CEF 2007). More details about
those events can be found in deliverable D.7.1.3 [1].

PHOSPHORUS project presentation was made during European Future Networking Initiatives Workshop: (22
February 2007, Amsterdam). The workshop was aimed in particular at General Managers of National Research
and Education Networking organisations (NRENs). The objective was to exchange information and raise
awareness of the many discussions and initiatives worldwide to develop a new 'clean slate' architecture for the
Internet, and to discuss how the European research networking community may wish to participate in these
developments. which is organised for network managers. Agenda of the workshop was as follows.

e Introduction & outline of issues - Jiri Navratil, CESNET

e Evolution of the Internet from "Networks" to "Platforms" - Bill St. Arnaud, CANARIE

e Experimental Networking Infrastructures: PHOSPHORUS - Serqi Figuerola, i2CAT
e GENI Network Virtualisation concepts - Alexander Gall, SWITCH

o FEDERICA proposal - Vasilis Maglaris, NTUA

e Empowering peer-to-peer services - Luca Deri, University of Pisa

e Future Internet Architectures - Elwyn Davies, Folly Consulting

e Panel Session - Chair: Jiri Navratil, CESNET

More information about the workshop can be found at http://www.terena.org/activities/efniw/ .
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In the first year the PHOSPHORUS project was primarily focused on implementation of the software, which
subsequently could be used also by the NRENs. Two questionnaires were prepared and sent to the NRENs
and supercomputing centers:

e G’MPLS/NRPS NREN Questionnaire - to evaluate the requirements and possible plans of the NRENs
towards GMPLS adoption in their infrastructures,

e G*MPLS/NRPS Questionnaire for Super-computing Centers to poll further requirements and willingness
towards the one-step co-allocation of Grids and Network Resources through Network Control Plane
solutions.

The NREN questionnaire was circulated to the wider NREN community during the TERENA European Future
Networking Initiative Workshop, held on February 22nd 2007 in Amsterdam
(http://www.terena.org/activities/efniw/programme.html). Two internal consortium partners (CESNET and
PSNC) and four external partners (FCCN, DFN, GARR and HEAnet) provided the answers.

The raising number of succesful demos, as foreseen in the project planning, will result in increase of the
involvement of the NRENSs.

Yes. when available Plans to deploy in test
CESNET No ’ EGEE network and in
and secure X
operational network
No, only in ; - Yes, but only in test-
DFN testbed No, only in testbed FZ Jilich bed (ARGON)
No, possible
FCCN No deployment in test- No
bed
INFN-CNAF
GARR No 4Q 2008 CINECA Yes, not before 2H
2008
Grid-Ireland
HEANET No No, but may be Yes
possible
e-INIS
PIONIER No 2008 PSNC/TASK Yes

Table 1. Summary of results from NREN survey
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Template of questionnaire can be found on PHOSPHORUS website
(http://www.phosphorus.pl/files/press/phosphorus-questionnaire.doc). More information and copy of filled
questionnaires can be found in Appendix B and Appendix C of the D.2.6 deliverable [2].

21 Co-operation with GN2

PHOSPHORUS project intends to closely cooperate with GEANT2 activities in order to achieve a synergy
effect and improve future network services. Due to PHOSPHORUS objectives the JRA3 Bandwidth on Demand
(BoD) activity was selected as the liaison point and common benefits are expected to be visible before projects
ends. The AutoBAHN system designed and developed by JRA3 activity is aimed to be fully automatic
bandwidth provisioning system for heterogeneous multi-domain environments. Its objectives involve possible
deployment of the BoD service over various network technologies, depending on NRENs requirements.
AutoBAHN architecture is not equal with that of PHOSPHORUS, however it is comparable and several
similarities may be pointed in the key areas. Initially, at the beginning of the PHOSPHORUS project, it was
considered to use one of the AutoBAHN modules or reuse most of the source code, instead of starting whole
design and implementation process from scratch. The representatives of both projects had declared a
cooperation in such activity, however further PHOSPHORUS work discovered some important differences and
reuse of the AutoBAHN modules source code became more complicated than starting new implementation.
This lead to the concept of AutoBAHN-PHOSPHORUS peering. Despite of differences in the design, priorities
and objectives, both systems are designed as BoD services, which are able to operate within multi-domain
environment. It is just a matter of time when two neighbour domains will be controlled by AutoBAHN on one
side and PHOSPHORUS on the other side.

It is agreed that both systems will create a proxy box, which enable messaging translation. The work plan to
implement full collaboration was established during the PHOSPHORUS meeting in Zakopane, Poland on June
2007. The plan was based on on-going cooperation between AutoBAHN and DRAGON/OSCARS BoD system
developed by Internet2 and ESNet organizations.

The AutoBAHN as a whole is now incapable of GMPLS domain support, due to limited presence of GMPLS
enabled equipment in European NRENs. The GMPLS is also not expected to be faced during GEANT2 project
in the meaning of implementation, however some preparation works and guidance for future work shall be
defined. In this context, the cooperation with PHOSPHORUS project is twofold:

e it will enable AutoBAHN systems to perform reservation in PHOSPHORUS managed domains, and thus
it will be able to indirectly operate in GMPLS enabled domains;

o the experience of PHOSPHORUS project in the area of GMPLS research will be priceless, and
potentially allows to avoid already faced issues.

More detailed information about co-operation with GN2 can be found in deliverable D7.3.3 [3].

GEANT?2 links are also used to connect local PHOSPHORUS test-beds. In particular, GEANT2 network is used
for connections between:
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e PSNC and SURFNet

e PSNC and i2CAT

e PSNC and CRC

e VIOLA and SURFNet

e UEssex and PSNC

e UEssex and SURFNet
e CESNET and SURFNet

2.2  Co-operation with EGEE

The Enabling Grids for E-sciencE (EGEE) project is funded by the European Commission and aims to build on
recent advances in grid technology and develop a service grid infrastructure which is available to scientists 24
hours-a-day. The project aims to provide researchers in academia and industry with access to major computing
resources, independent of their geographic location. The EGEE project will also focus on attracting a wide
range of new users to the Grid. The project will primarily concentrate on three core areas:

e The first area is to build a consistent, robust and secure Grid network that will attract additional
computing resources,
e The second area is to continuously improve and maintain the middleware in order to deliver a reliable
service to users,
e The third area is to attract new users from industry as well as science and ensure they receive the high
standard of training and support they need.
The EGEE Grid will be built on the EU Research Network GEANT and exploit Grid expertise generated by
many EU, national and international Grid projects to date [4].

PHOSPHORUS’ WP3 recently started to explore the possibilities of a cooperation with the EGEE SA2 activity.
Some years ago EGEE had an own activity on interaction of the Grid middleware and the network layer,
including research on co-allocation issues. However, this activity was stopped due to other activities considered
more important. Thus, as a first approach for the exploration of possible topics for a cooperation with EGEE we
selected Grid middleware and network interoperation as the environment for the current discussions on
potential topics. Moreover, we started exchanging the objectives and the state of the respective activities in
PHOSPHORUS and EGEE.

2.3 Co-operation with RINGrid

RINGrid is project funded by the European Commission's Sixth Framework Programme under the contract
number 031891. RINGrid is an acronym that stands for "Remote Instrumentation In Next-generation GRIDs". It
provides an architecture which integrates instrumentations with elnfrastructure. It encompasses the current
state of art and near future technology, delivers conceptual design of missing architectural 'pieces' and is
supported by Grid environment. The main objectives of the RINGrid project include: the systematic
identification of instruments and corresponding user communities, a definition of their requirements as well as
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careful analysis of the synergy between Remote Instrumentation and next-generation high speed
communications networks and grid infrastructure as a basis for the definition of recommendations for designing
next-generation Remote Instrumentation Services. The dissemination of project results among scientific,
industrial and business groups of users will promote egalitarian access to the European e-Infrastructure and
increase awareness of benefits from using next-generation Remote Instrumentation Systems [5].

CHIT ==
CHRNSTI

A -
clme =
GRNETS

Figure 2. RINGrid participants [5]

PHOSPHORUS project and its objectives were presented during “3rd Technical Meeting on Remote
Instrumentation in Next—generation Grids” organized in frames of IMEKO’07 on 20-21 September 2007 in lasi,
Romania. Participants of the meeting expressed interest in PHOSPHORUS activities, especially in usability of
PHOSPHORUS’ G2MPLS implementation for GRIDs. More information can be found online at:
http://www.ringrid.eu/index.php?option=com_content&task=view&id=125&Itemid=2
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s Acronyms

ARGON
BoD

CA
DRAGON
EGEE
GEANT2
GEANT+
GMPLS
G2MPLS
NREN
NRPS
OSCARS
RINGrid

Project:

Allocation and Reservation in Grid-enabled Optic Networks
Bandwidth on Demand

Cooperation Agreement

Dynamic Resource Allocation via GMPLS Optical Networks
Enabling Grids for E-sciencE

Pan-European Gigabit Research Network

the point-to-point service in GEANT2

Generalized MPLS (MultiProtocol Label Switching)
Grid-GMPLS (enhancements to GMPLS for Grid support)
National Research and Education Network

Network Resource Provisioning System

On-Demand Secure Circuits and Advance Reservation System
Remote Instrumentation In Next-generation GRIDs
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Cooperation Agreement
between
The PHOSPHORUS project and National Research and Education Network

Purpose
The purpose of the present CA is to:

Explore the possibility to share the experience and technical knowledge between PHOSPHORUS and NREN
during the series of workshops foreseen within the scope of PHOSPHORUS, organised by PHOSPHORUS
project for the research community.

Explore the possibility for NREN to join the PHOSPHORUS test-bed and participate in the tests of new
technologies and services.

Formalize the dissemination and promotion of the PHOSPHORUS results in research community.

Background
PHOSPHORUS http://www.ist-phosphorus.eu/

The PHOSPHORUS project focuses on delivering advanced network services to Grid users and applications
interconnected by heterogeneous network infrastructures. The project is addressing some of the key technical
challenges to enable on-demand end-to-end network services across multiple domains. The PHOSPHORUS
network concept and test-bed makes applications aware of their complete Grid resources (computational and
networking) environment and capabilities, and enables dynamic, adaptive and optimized use of heterogeneous
network infrastructures connecting various high-end resources.

The main innovation introduced by PHOSPHORUS is a network Service and Control Planes concept where the
network (lightpath) and Grid (computational, storage) resources are provisioned in a single-step: network and
Grid-specific resources are controlled and set-up at the same time and with the same priority, with a set of
seamlessly integrated procedures. From a user’s perspective, this results in a real, node-to-node deployment of
on-demand Grid services.

PHOSPHORUS will enhance and demonstrate solutions that facilitate communication among applications
middleware, existing Network Resource Provisioning Systems, and the proposed Grid-GMPLS Control Plane.
The main technical objectives are: 1) enhancements of the GMPLS Control Plane (G*MPLS) to provide optical
network resources as first-class Grid resource, 2) implementation of interfaces between different NRPS to allow
multi-domain interoperability with PHOSPHORUS’ resource reservation system, 3) middleware extensions and
APIs to expose network and Grid resources and make reservations of those resources.
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To disseminate ideas and developments the PHOSPHORUS consortium will strongly interact with other
relevant programmes, research activities and initiatives at the European and international level. Various
network-oriented R&D projects are encouraged to share results and exchange ideas with PHOSPHORUS
project.

NREN http://www....... /

Timeframe

The collaboration is foreseen to be performed until the end of the PHOSPHORUS project.

Main Participants

The work will be carried out by PHOSPHORUS partners in co-operation with the NREN community

Financial Conditions

No transfer of funds between the PHOSPHORUS project and NREN is anticipated. However, partners may
decide to transfer some of their existing resources into one or more of the co-operation activities mentioned
above.

Signed:

........ Artur Binczewski

(on behalf of the NREN) (on behalf of the PHOSPHORUS Consortium)
Project: Phosphorus
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Cooperation Agreement
between
The PHOSPHORUS project and Project

Purpose
The purpose of the present CA is to:

e Achieve synergy between both projects by collaboration in the common areas of interest

e Explore the possibility to share the experience and technical knowledge between PHOSPHORUS and
Project during the series of workshops foreseen within the scope of PHOSPHORUS and Project,
organised for partners of both projects.

e Formalize the dissemination and promotion of the PHOSPHORUS and Project results in research
community.

Background
PHOSPHORUS http://www.ist-phosphorus.eu/

The PHOSPHORUS project focuses on delivering advanced network services to Grid users and applications
interconnected by heterogeneous network infrastructures. The project is addressing some of the key technical
challenges to enable on-demand end-to-end network services across multiple domains. The PHOSPHORUS
network concept and test-bed makes applications aware of their complete Grid resources (computational and
networking) environment and capabilities, and enables dynamic, adaptive and optimized use of heterogeneous
network infrastructures connecting various high-end resources.

The main innovation introduced by PHOSPHORUS is a network Service and Control Planes concept where the
network (lightpath) and Grid (computational, storage) resources are provisioned in a single-step: network and
Grid-specific resources are controlled and set-up at the same time and with the same priority, with a set of
seamlessly integrated procedures. From a user’s perspective, this results in a real, node-to-node deployment of
on-demand Grid services.

PHOSPHORUS will enhance and demonstrate solutions that facilitate communication among applications
middleware, existing Network Resource Provisioning Systems, and the proposed Grid-GMPLS Control Plane.
The main technical objectives are: 1) enhancements of the GMPLS Control Plane (G*MPLS) to provide optical
network resources as first-class Grid resource, 2) implementation of interfaces between different NRPS to allow
multi-domain interoperability with PHOSPHORUS’ resource reservation system, 3) middleware extensions and
APIs to expose network and Grid resources and make reservations of those resources.

To disseminate ideas and developments the PHOSPHORUS consortium will strongly interact with other
relevant programmes, research activities and initiatives at the European and international level. Various
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network-oriented R&D projects are encouraged to share results and exchange ideas with PHOSPHORUS
project.

Project http://iwww......./

Timeframe

The collaboration is foreseen to be performed until the end of the PHOSPHORUS or Project project.

Main Participants

The work will be carried out jointly by participants of both projects.

Financial Conditions

No transfer of funds between the two projects is anticipated. However, partners in either project may decide to
transfer some of their existing resources into one or more of the co-operation activities mentioned above.

Signed:

........ Artur Binczewski

(on behalf of the Project) (on behalf of the PHOSPHORUS Consortium)
Project: Phosphorus

Deliverable Number: D.7.3.1
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