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1 INTRODUCTION

1.1. Purpose

The European Grid Initiative (EGI) aims at estdblig a large-scale pan-European e-Infrastructure to
support research projects across a wide rangeiaitgc disciplines, to access and share a varéty
national resources (computing, storage, data, umsnts, etc.) and to participate to global
collaborations.

The overall organisational, operational, and finalntamework for this future organisation, compase

by a number of actors among which the National Gmitiatives (NGIs) and a coordinating body
(EGl.org), is detailed in the EGI Blueprint (prajé2eliverable D5.4), which was endorsed by the NGI
representatives during their Prague meeting on2ffeJanuary 2009. While the EGI_DS Blueprint
document gives the initial organisational plan Egsl.org, the purpose of the present Deliverabl® is

provide a more detailed technical description af BGI functions.
Blueprint constitute the conceptual platform foe t6GI project, which has been designed to establish
the future EGI organisation.

The definition of the EGI functions will be fullyrfalized only when the EGI project will be readner
feedback on this deliverable is an important steghis definition path. Feedback from the NGIs and
other stakeholders is welcome and will be activetycouraged. The received feedback will be
considered in the framework of a further DeliveealflEGI Function Definition Feedback”) to be
released two months after the present one.

Specifically the “other stakeholders” targetedfsrdback will be :
a) The present Grid Users and their VOs, as orgarizede EGEE NA4 activity, in the WLCG

Project, and in the projects listed in AppendixfAlos document.

This deliverable and the EGI

b) Other Actors, presently involved in operating thedGnfrastructure, in the EGEE Il projects
and outside it.

c) The Middleware Consortia (see chapter 5 of thisidwmnt)

Organisation and content of this Deliverable arailar to Deliverable D3.1 (EGI Functions: First
Definition), however each chapter has been revisadake it consistent with the final EGI Blueprint,
reflecting comments received from NGI represengstiand other stakeholders. The transition period is
no longer addressed in this document, since pégifically dealt with by a further Deliverable (33,
currently in preparation.

1.2. Editorial responsibilities

Section
Chapter 1
Chapter 2
Chapter 3
Chapter 4
Chapter 5
Chapter 6
Chapter 7
Chapter 8
Chapter 9
Chapter 10

Appendix A

Main Providers of material

T.Ferrari

F.Giacomini, M.Mazzucato
D.Cresti
F. Karayannis, P.Oster,
L.Matyska, K.Ullmann,
Chapter 1-8

D.Cresti, S.Fantinel, , project
coordinators of reported projects

Responsible editr(s)

L.Perini
L.Perini
T.Ferrari
T.Ferrari
F.Giacomini, L.Perini
D.Cresti, L.Perini
L.Perini
A. Candiello, L.Pér
Pekka Lehtovuori,
L.Perini

A.Caltroni

Work Package

WP3
WP3
WP3
WP3
WP3
WP3
WP3
WP3
WP3
WP3
WP3
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1.3. Document organisation

Following the Introduction and the Executive SumyniarChapter 2, Chapter 3 introduces EGI and his
Actors specifying the EGI scope and purposes, thmplayers and the benefits EGI will bring to
them; it contains part of the material of chatén D3.1, fully reworked

From Chapter 4 to 8, this document describes tha &I functions, including indications for the
effort estimates:

- Chapter 4 deals with Operations and Security; it isevised version of the corresponding
chapter from D3.1.

- Chapter 5 considers Middleware Maintenance Suppiortis a revised version of the
corresponding chapter in D3.1.

- Chapter 6 deals with the support EGI will provideResearch Teams to run the application of
interest to them on the grid, after becoming gndided Virtual Organisations (VO); this
activity was referred to as “Application Supporti D3.1, and “User Community Support
(UCS)” throughout this document and the EGI Blueiit is a substantially revised version of
the corresponding chapter in D3.1.

- Chapter 7 touches on External Liaison Functionsuging Dissemination, Industry Take-up,
and other issues like relations with extra-Europgaa infrastructures. It has been included in
this document for completeness sake, albeit inghanged from D3.1.

- Chapter 8 outlines the Management Function of EGlis a revised version of the
corresponding chapter in D3.1

Chapter 9 provides a summary of the tasks incliéais document and their estimated effort
Chapter 10 gives some conclusions and outlineaaRestep in the EGI process

Appendix A provides on overview of European grigjpcts to assess the functions they fulfil and to
provide an estimation of the effort they deploysia revised version of chapter 3 in D3.1

Funding and related issues are outside the remihisfdocument; the reader is referred to the EGI
Blueprint which specifically addresses these issues

1.4. Document amendment procedure
Amendments, comments and suggestions should beostat authors.

1.5. Terminology
This sub-section provides the definitions of terargpnyms, and abbreviations used in this document.

Glossary
AM Associate Member of the EGI Council
API Application Programming Interface
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ARC Advanced Resource Connector

CA Certification Authority

CAO Chief Administrative Officer

CERN European Organization for Nuclear Research
COO Chief Operational Officer

CPU Central Processing Unit

CTO Chief Technical Officer

DEISA Distributed European Infrastructure for Sumenputing Applications
EC European Commission

EDG European Data Grid

EGEE Enabling Grids for E-sciencE

EGI European Grid Initiative

EGI_DS European Grid Initiative Design Study

elRG e-Infrastructure Reflection Group

ENOC EGEE Network Operation Centre

ERA European Research Area

ERI European Research Infrastructure

EU European Union

EUGridPMA European Policy Management Authority @nid Authentication
FTE Full Time Equivalent

GGUS Global Grid User Support

LHC Large Hadron Collider

M Million

MC Middleware Consortia

MCB Middleware Coordination Board

MoU Memorandum of Understanding

NGI National Grid Initiative

NREN National Research and Education Network




Doc. Identifier:
EGI DS D3:

EGI functionalities Date: 6 May 2009

OGF Open Grid Forum

OMII Open Middleware Infrastructure Institute fout®pe
PB Policy Board

QA Quality Assurance

ROC Regional Operating Centre

SDC Strategic Discipline Cluster

SLA Service Level Agreement

SSC Specialised Support Centres

uco User Coordination Officer

ucs User Community Services

UFSC User Forum Steering Committee

UMD Uniform Middleware Distribution

UNICORE Uniform Interface to Computing Resources
us United States of America

VDT Virtual Data Toolkit

VO Virtual Organisation

WLCG Worldwide LHC computing Grid Project
WP Work package
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2 EXECUTIVE SUMMARY

This Deliverable defines the Functions of EGI aodether with the European Grid Initiative (EGI)
Blueprint (D5.4) outlines the proposal developedttyy EGI Design Study (EGI_DS) to establish a
sustainable grid infrastructure in Europe by thé ehEGEE-III in spring 2010.

This Deliverable and the Blueprint have been pregham the context of EGI_DS to describe and detail
the implementation of a sustainable e-InfrastriectaorEurope. The two documents form the conceptual
basis for the EGI project that will be preparedrotie next few months by the NGIs in conjunction
with other EGI stakeholders. The present Deliveragecifically provides the more detailed technical
descriptions, implementation scenarios and othekdvaund material that, together with the chapter
“Functions of the EGI” in the Blueprint, give theroplete picture of EGI function definition perforthe
by EGI_DS to date.

This document, like the Blueprint, is based onwiseon of a large pan-European distributed computin
and data grid infrastructure providing such seiwviag outlined in the EGI Vision Document [1].

The grid infrastructure services offer to resedasams a high added value. They enable geographicall
dispersed researchers working on a joint projeciottaborate seamlessly Isyaring a variety of ICT
resources distributed across several compute semtra coordinated way that ensures both the dgner
control and the efficient use of those resources.

Without EGI, each project or discipline that regsginational, European or international-scale ptsjec
to be competitive such as those mentioned in theERESoadmap, would need to develop their own
solution for computational and data managementapgrability. This would spread the cost of the
infrastructure across all projects, but would aisplicate the same work by different groups adding,
once more, to the overall cost and resulting inymanompatible solutions.

The ultimate purpose of EGI is providing its Usémorking in the Research Teams) with this added
value; all the EGI structure and functions are glesil with this final aim. EGI as European
Organization will specifically take care of the @tions needed for allowing the cross-border
collaboration needed by the international reseaotiaborations

The identification of the EGI Actors and stakehofdes preliminary to the definition of its Functgn
EGI is a partnership between National Grid Initiei (NGIs)and a coordinating body called EGI.org.
NGls govern EGl.org. In addition to the NGls, ESEdkeholders include:

1. The EGI customers

National Research Institutions (RIs): Universities, research laboratories, natioresearch
organisations, etc.

Research Teams(RTs) operating throughout Europe that come tagetin national and
European Virtual Organisations (VOs), whose memlaeestheDIRECT USERS, target
and final motivation of the services offered bylE@ and NGls to the Rls,

2. Stakeholders with associate _membership (AMatus: European International Research
Organisations (EIRO) with formal representation in EIROFORUM ofSERI, having been
accepted as EGI members; CERN is the first exaof#RO with AM status.
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3. Stakeholders with partnershiatus: thevliddleware Consortia (MC), which provide the open
source middleware needed to implement the Eurogelmfrastructure and which have so far
supplied the middleware used in current e-Infrastnes.

4. Stakeholders represented by the NGls include peosicbf computing resourcefRdsource
Centres — RC3.

5. The Funding Agenciesthat fund both the Research Teams and resourcedprevand seek
optimum return from their investments.

Each NGI is represented by a legal organisatiorchvehould: be the single point of contact for each
country national grid infrastructure, with a susédile structure, mobilizing national funding and
resources and with the capacity of signing theustatof EGI.org. The main functions of the NGl are

= ensure theoperation of a national e-Infrastructure to an agreed level of service and its
integration into EGI;

= support user communities byproviding general services to applications andrating grid
usage to new communities;

= following EGI policies and quality criteria.

The EGI functions described in this document cosepr
» the EGI management and the external liaison funstiwhich are responsibility of EGl.org;

» the EGI operations, including related security mns; i.e. all the activities needed for
ensuring the grid infrastructure operates safety with the required efficiency, across national
borders. The EGI operations are performed by N&id AMs with the coordination and
support of EGl.org;

» the services for ensuring the maintenance, sugpatistandardisations of the middleware used
in EGI. These services are provided by the Middi®nvConsortia under the coordination of
EGl.org;

» the User Community Services, intended to providgpsu to the Users belonging to
international scientific communities that run thapplications on the grid. The EGI UCS are
provided by NGls and AMs with the coordination augport of EGI.org.

Note that all the functions described are at Eunagevel: operations and UCS exists also at purely
national level, but the purely national level igside the scope of this document EGl.org is seehea
“glue” providing the required pan-European coortioa and enabling coherence and synergies
between the NGigfor the benefit of their international user comrities.

EGl.org will link existing NGls and will activelyupport the set-up and initiation of hew NGIs where
none exist. The relationship between EGIl.org aed\ifsls is governed by the “subsidiarity principle”,

! In this document, “NGI” is generally used for iodiing both the proper NGls and the AMs.
10
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to the effect that tasks that are more effectiyayformed at either the national or regional leshaduld
be run under the NGI responsibility. EGl.org witiseire pan-European grid coordination.

The top-level executive layer in EGI is the EGI @olli(see Figure 3). The NGls, as defined abovd, an
the Associate Members, i.e. European InternatidR@search Organisations (EIRO) with formal
representation in EIROFORUM or ESFRI, having beertepted as EGl members, constitute the EGI
Council. They govern EGIl.org and voice their viesvsall EGl-related matters as voting members in
the EGI Council. Other members of this body are #sesociate Members, and non-voting
representatives of extra-European partner gridagtfuctures. It is expected that this represemtatio
could be reciprocated and that the EGI Council Wl represented in the governing bodies of those
partner grids. The upper management of EGl.org el$ as the Chair of the User Forum Steering
Committee will beex officio Council members.

EGl.org will provide functions to address the caoation of:
« the operation of the infrastructure (17 EJ,E
» the definition of common middleware interfaces &indl component certification (8 FTE),
» the services for the application support and tragjr{il1 FTE),
» the external liaison functions (4 FTE)
* the management and administration (11 FTE).

The FTE figures shown in parentheses are the dstinmgoposed in the Blueprint. It should be noted
that these51l FTE in EGIl.org represent only a small fraction of the total dffspent on grid
infrastructures in Europe today.

To run an NGI as part of the EGL5 to 30 FTE are estimated to be necessary to cover basic
international tasks: operations and UCS. The esaptirement depends on the size of the NGI, on the
demands of the local user communities and on tmengbment to take on international tasks. In
countries with an operating grid infrastructure sinof these resources already exist.

The operation and security of the infrastructureoaats in each NGI for the majority of the aboveEFT
in a range estimated frothto 22depending on different parameters, as detailédarChapter 4 of this
document. The total operational effort providedtiy NGI system is estimated225FTE.

Research teams are organised in user communitieshwiill be supported by User Community
Services (UCS) provided by the NGIs. This inclugecialised Support Centres (SSCs): the total
effort provided by the NGIs for UCS is estimated IO FTE.

It is essential that the underlying middleware fbhe European grid be maintained and further
developed. This development will continue to takece in the “Middleware Consortia” or other
development teams who have demonstrated to haveeti@ssary expertise. To minimise the risk for the
infrastructure to rely on un-maintained softwatee tosts sustained by the Middleware Consortia for
the maintenance and support of the deployed conmp®r(e.g. bug fixes and small enhancements
addressing requests from operations and applicgteme included in the costs of the EGI infrastiest

% Throughout this document “FTE” is equivalent talfHyear”
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and are quantified ii0 FTE. These costs will be covered jointly by the Eurap€ammission and the
Middleware Consortia under the coordination of Bl project. New specific developments are to be
funded by other means (for example through othec&@inded projects). Wherever possible, EGI will
foster middleware commonality and interoperabiliiyhe EGI infrastructure relies on a Unified
Middleware Distribution (UMD) to provide standarddahomogenous access to resources.

EGI will typically not provide any IT resources,thwill enable coordinated access, interoperabdityl
accounting between national grid infrastructures.
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3 EGIANDITS ACTORS

A new European organisational model is herein pgegoto fulfil the vision of a sustainable grid
infrastructure satisfying the requirements of scéein Europe. This relies on the establishment of
National Grid Initiatives (NGIs) as legal organisas supported by national funding agencies tcectll
organize and represent all national grid playensging from resource providers to scientific usars

of a coordinating body called EGl.org.

Thanks to the efforts of the Enabling Grids for &e®cE project (EGEE), and the contribution of
related European projects and of various otheroreginational or scientific grid initiatives, today
researchers across many disciplines in Europe anidwide are in a position to operate in a largatsc
production-quality grid ecosystem.

At present, the EGEE grid infrastructure is intemwected to other regional grid infrastructures in
Europe, such as BalticGrid and SEE-Grid (SouthHEtsbpe) as well as to grid initiatives in China,
India, other Asian countries, in the Mediterraneaud in Latin America (EU projects EuChinaGrid,
EulndiaGrid, EuAsiaGrid, EuMedGrid, EELA, respeeliy). In addition, it is peered with independent
international grids, such as the Open Science @ridhe US and NAREGI in Japan. It is this
interconnection of grid infrastructures across wueld that enables truly global collaborative resba
in a wide range of disciplines.

This document illustrates the functions and theanization that are proposed to consolidate, operate
manage and further develop a sustainable e-Inficistie in Europe. These take into account the
requirements gathered from a wide range of resedistliplines across many NGIs. These are detailed
in the following section.

3.1 REQUIREMENTS

Research teams (RTs) typically collaborate on gteary basis (at national, European or internationa
level) within a Virtual Organisation (VO) to formpoject with specific research objectives (e-Redea
project). Such a project is normally approved berpesview committees (acting at national and/or
European or international level) set up by the ime0 research institutions or funding agencies that
allocate the necessary funds, including thoseTaesources.

VOs typically need to share specific IT resources] are characterised by a particular usage model f
a given set of EGI baseline services, such as atithdon and authorisation services, accounting
services for NGIs and VOs, services for data shaandifferent levels of abstraction, services for
compute sharing for different types of resourcesitoring services, etcUger requirement 1).

Research teams often belong to different reseanshitutions (universities, laboratories, applied
research institutions etc). Resource provisioniag e organised in different ways depending on the
VOs. For example, a VO may autonomously fulfilrésource needs by getting access to resources from
its constituent research institutions, or alten&yi to resources provided by external providems (f
example, either from another research institutionfrom a commercial partner). The European e-
Infrastructure should be sufficiently flexible tec@mmodate a variety of combinations of resource
provisioning models. In general, the e-Infrastruetshould evolve in all its aspects to satisfy the
requirements of existing and new communities ofsidser requirement 2).
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An e-Research project needs to rely on a sebfofiare tools which enable theecure sharing of every
“local” IT resource and data from many partner oigations and distributed over different
administrative domaindJser requirement 3).

The resources to be shared are typich#igrogeneous. These include CPU cycles of the commaodity
clusters for data analysis, the fast interconneg@dllel systems for MPI applications from many
scientific disciplines (computational chemistryrtaobservation, life sciences, weather forecas),et
the files located in distributed storage systemsrfage visualisation, the metadata distributed ragmo
remote archive systems which are relevant to alaegiety of applications, etc. However, despite of
this heterogeneity, access should be simple amdgesent to the resource location and the resource
specific propertiesi{ser requirement 4).

The sharing can be enabled by software servigad (niddieware) which offer the user a uniform
interface for access, hiding the local diversiti@sl allowing a distinct level of authorisation acltiog

to the VO member’s role and agreed project policlasthis way, a common pool for all kind of
computing resources is created for the projectblema the project partners to use the available
distributed resources and data as efficiently assipte. Middleware services need to be fully
interoperable (Middleware requirement 1), andcomplete in order to allow the national infrastructures
to be operated in a fully self-functional and awmous way, to be completely integrated with the res
of the pan-European EGI infrastructure and to axfdtke needs of all VO#{ddieware requirement

2). In addition, middleware components shouldstatable to allow the management of resources and
services in an e-Infrastructure that is to caterstentific user communities ranging in size frarfew
individuals to thousands of researchavsddlieware requirement 3). Finally, the middleware should be
easily deployable (Middleware requirement 4), i.e. simple to download and operate, axtensible
(Middleware requirement 5). For more information of the Unified Middleware isDibution
requirements please refer to Section 5.1.2 “Guidslifor Unified Middleware Distribution”.

Given the distributed and transparent nature obue® access in Grid, simplicity of use is of
paramount importance. This can be technically aeltidn many different ways, such as through an
adequate middleware layer, the possibility to shexgertise with other user communities, the
availability of tools to monitor and assess thdustaof the infrastructure and the quality of sesvic
provided, of a helpdesk system and user guides(léser requirement 5). Simplicity is also required
by the staff that is responsible of operating thel Giddleware services. To this end, also Grie sit
managers and NGI operational staff need supportafdiighly available and reliable infrastructure
(Operational requirement 1).

The reference resource centres/providers are rexglibyg the VOs to operate the set of services which
enable them to reach the above goal. Distributembatding at institutional level is also required
together with tools to monitor the activities adlvas support services to the Vos to manage thadrt@n
run their legacy user applications in this multivaiistrative domain pooldperational requirement 2).

It is economically much morepnvenient and efficient for funding bodies to promote, support and fund
the procurement and the operation of a sharedstpbecure and certified set of baseline grid sesvi
rather than a chaotic set of tools that each VO fresty ask to adopt or develop. In addition, tise of

a layer of services, shared by other Vos whenewssiple, has the advantage of manpower saving and
facilitates the development and, even more imptgtathe seamless operation and maintenance of
more fundamental baseline services essential ®rstiaring. This enables also partial sharing with
different Vos, thus increasing the pool of avakat#sources.
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Such an integrated set of services can be offarddperated by EGl.org at European level and by the
NGIs at national level as part of the general EGIIN-Infrastructure to enable global sharing. lis th
way, past investments at European or national lemelbe re-used and are likely to benefit also new
Vos. High-level special services that may stillshé@ be developed, will be less expensive and fednd
on a mature layer with a longer lifetime and wideer spectrumBEconomy requirement 1). The
perspective of a better global return for the moimegsted by funding bodies as well as of the araat

of global pools based on a well-defined certifietl &f services constitutes one of the main drivers
EGI.

Resource centres/providers have so far obtainedy¢ineral grid middleware services they need to
operate from external providers (EU projects or difedvare Consortia). In line with different VO
consolidated practices, at times they are supmgprtiore than one middleware solution. Based on the
need for simplified operations, &void having to charge theosts associated with the support of chaotic
and very expensive multiple special environments, l@aving to offer a well-defineguality of service

for multiple solutionsresource providers will typically appreciate angsort the coordinated action of
EGl.org and of their respective NGIs in moving togssaprogressively unified solution for the services
they will have to operateOperational requirement 3).

A comprehensive description of EGI requirements asd cases are described is provided by the
EGI_DS project deliverable D2.1 [2].
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Table 1: Summary of requirements for EGI

Requirement

Type N Description
Sharing of distributed and heterogeneous resources via a set of baseling
services such as authentication and authorisaibnces, accounting services
1 for NGlIs and Vos, services for data sharing atedét levels of abstraction,
services for compute sharing for different typesre$ources, monitoring
services, etc.
The European e-Infrastructure should be sufficjefidixible to accommodate
2 | avariety of combinations of resource provisionmngdels, and should evolve
to satisfy existing and new user requirements.
R ulIJrser ts Need of software tools to enable thesecure sharing of every “local” IT
< 3 | resource and data from many partner organizatioms distributed over
different administrative domains.
4 A simple and transparent access to the resource location and the resource
specific properties
Smplicity of use, this means an adequate middleware layer, thahildgsto
5 share expertise with other user communities, thailability of tools to
monitor and assess the status of the infrastrue@ndethe quality of service
provided, of a helpdesk system, of user guidespaoper documentation, etc|)
1 | Smplicity of infrastructure maintenance
Distributed accounting at institutional level, tedébr VO management and
Operational 2 monitoring, support services to the Vos to runrthegiacy user applications in
requirements a multi-administrative pool of resources
3 A progressively unified solution for the servicese operated by resource
providers
1 Interoperability
2 | Completeness
Middleware .
requirements 3 | Scalability
4 | Deployability
5 | Extensibility
Economy 1 Efficient use of past investments
requirement
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3.2 OVERVIEW OF ACTORS AND THEIR RELATIONSHIPS

The above-mentioned requirements are satisfieddhtly a network of partners that join to offer the
services needed to implement a global pan-Europleared pool of resources. EGI comprises a number
of stakeholders.

1. The EGI customers

a. National Research Institutions (RIs): universities, research laboratories, nation
research organisations, etc.

b. Research TeamgRTSs) operating throughout Europe that come tageith national or
international Virtual Organisations (VOs) whose rbens are the immediate users of
the services offered by EGl.org and NGIs to Rissdech teams can be an inter-
disciplinary or inter-institutional group of peoplenembers can be consequently
affiliated to different Research Institutions, #astrated in Figure 1. The main driver
for EGI is the support of international VOs, as siupport of national VOs falls under
the responsibility of a given NGI.

2. National Grid Initiatives (NGIs) and the related Resource Providers (RPs)the NGl is a legal
organisation responsible for the management of rthtonal grid e-Infrastructure and for
maintaining relationships with customers (primathy research institutes and research projects
carried out by the VO constituted by research t¢aaaswvell as with a set of national resource
providers. A given NGI and the national/regionalsR&in to form a national partner alliance to
jointly offer the services needed to implementa@bgl pan-European shared pool of resources as
the most efficient way to satisfy the requiremenfsthe national RTs. Resources from
national/regional resource owners, are made aveil@bcustomers via RPs and are distributed
amongResource Centres (RCs)One owner is also a provider if it both owns amdvides
resources to the Grid (RIs which operate their oegource centres which share resources via
the Grid, are typically both owners and providers).

3. European International Research Organisations (EIR@). CERN, ESA, EBI etc, are
organization that may be willing to contribute todanterested in the availability of a European
e-Infrastructures. EIROs are associate member$af Associated Membership to EGI is open
for the EIROFORUM institutions and for one institut per ESFRI project of the project’s
choice.

4. EGIl.org is the organization proposed to offer those ses/that are of common interest to all
NGIs, such as the overall coordination framework tfee development, operations including
security across national borders and user suppativitees, and the hosting of
operation/maintenance of operational tools andcatitservices which are more conveniently
performed centrally. In addition, it is responsibfethe overall coordination framework for the
development, operations including security acrasonal borders and user support activities.
The main customers of EGl.org are the National @Gritlatives (NGIs), which operate the Grid
infrastructures in each country.

5. Stakeholders with partnershgtatus: thevliddleware Consortia (MC), which provide the open
source middleware needed to implement the Europeémfrastructure (e.g. ARC, gLite,
UNICORE, and other development teams in Europeedlsas Globus, Condor etc in the US)
and which have so far supplied the middleware usedurrent e-Infrastructures. Maintenance
and development work will be commissioned to thpagners by EGI to guarantee a smooth
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transition to EGI from current grid infrastructuraad to fulfil the requirements of the user
communities.

6. The Funding Agenciesthat fund both the research teams and resourcddprevand seek
optimum return from their investments.

EGl.org, the NGIs, EIROs, the Resource Providedstae Middleware Consortia constitute a partner
network. The role and responsibility of NGls andRPk are comparable in the EGI e-Infrastructure. For
simplicity, the role of these two stakeholderdlissirated in the figure by the “NGI” box. The EGiifer

is articulated in a set of integrated servicesrefleby EGl.org at the European level, by the Nation
Grid Initiatives (NGIs) and the RPs at the natiofalel. Resource Provider resources are made
available to RTs directly through the relevant Ris,indirectly through EGl.org and/or the NGls in
accordance with the different scenarios.

EGl.org itself is the channel for centralized seeg, while the (global) EGI offer is channelled to
Research Institutes and Research Teams via theep&Gls.

The relationship between EGI and the funding agenid out of the scope of this deliverable, and is
detailed in the EGI Blueprint, while the relatioisihetween the customers and EGI is defined in the
following section.

3.3 USER-EGI INTERACTIONS
The relationship between users and EGI dependfienype of EGI services considered. While for

requirements, other types of services concernirgg gapport, application porting and other similar
user-oriented services, can be more effectivelyetfidiently delivered to users by grouping thertoin
discipline clusters. In the former case, a direCt ¥ser-NGlI relationship is foreseen, while in thidr,
services are provided though Specialized Supparst€is to groups of VOs operating in the same
scientific field, as detailed below.

The former type of relationship — linking the usarsl EGI — is illustrated in Figure 1. In this saea

EGI Grid middleware services and resources are razddable to the customers via the NGIs. The
procurement of Grid resources for those usersdbatot own resources in the Grid, can be based on a
negotiation between the users themselves (typith#ylegal entities that represent them such as the
Research Institutes) and the Resource CentresgiergviAlternatively, the NGI can assist an Rl ia th
process of resource brokering, when requested smdim this case, the NGI provides the resournéds a
there is a triangle contractual arrangement betwkenNGlI, the RP and the VO. In both cases, a
Service Level Agreement between the Rl and thesRBtablished as a result of the negotiation psoces

A contract can be established between NGIs witm#teonal RIs, and Service Level Agreements can
be negotiated with RPs to ensure that the Gridses\from the resource centres are operated aogprdi
to an adequate production-level standard.
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Figure 1: Relationship between EGI and the users fayrid resource procurement

In the second case, the two main organisation@lesnin EGI to provide representation and services
the user communities are t&GlI User Forum (UF) and theEGI Specialised Support Centres
(SSG). The EGI User Forum (UF) is established by thmmunities themselves and is headed by a
Steering Committee (UFSC) which interacts directly with EGl.org managementd with the EGI
Council. The User Coordination Officer (UCO) in E@b and the related UCS team are expected to
interact with the UF at a central level. Actingths main managerial body to represent users in tBél,
UF will include representatives from any numbeusér groups — national, international, thematid, an
“functional” (e.g. new and small user communitieBhe EGl SSCsare also established by the user
communities.

The SSCs will assist in collecting and transferrireguirements and feedback from the user
communities to EGI via &Jser Technical Supportteam covering the day-to-day technical needs in
cooperation with the Operations Help-Desk team, @@did Planning team, which participates in the
EGI Middleware Coordination Board; the latter ispensible for more long-term technical planning
and may establish other advisory committees to wittk the EGl.org Director.

An SSC could also includeront Desk services, as described more in detail elsewhdnes dption
would be particularly recommended for an SSC déeit#o new communities. A detailed description
of the User-Community services of EGI is providedection 6.1.

3.4 MIDDLEWARE CONSORTIA-EGI INTERACTION
The Middleware Consortia, as members of the EGhpanetwork, hold relationships with various EGI
actors.

3.4.0. Relationship with EGI.org

For what concerns EGIl.org, the central technicalrdimation of the development teams will be
supported by an EGl.org unit, called MiddlewaretUas detailed in Chapter 5. The main objective of
this Unit is to ensure the availability of the reed middleware services at pan-European level thi¢h
assistance of additional technical bodies, inclgdive relevant experts appointed by the Consortia.

19



Doc. Identifier:
EGI DS D3:

EGI functionalities Date: 6 May 2009

In addition to the Middleware Unit, the Middlewar@onsortia participate to the Middleware

Coordination Board (MCB) — as explained in Sec2oB.8.1 of the EGI Blueprint, an EGI body which

is responsible of setting technical priorities amdking all decisions concerning the maintenance,
support and evolution of the middleware deployedtiom EGI e-Infrastructure. In addition to the

Consortia representatives, the MCB includes memifieny the NGIs and the related Resource
Providers, who are responsible representing theatipeal requirements of the EGI actors, and from
the User Community Services teams, representingaheus user communities organised in thematic
disciplines.

3.4.1. Relationship with the NGls

The Middleware Consortia and the NGIs collabordeugh the Middleware Coordination Board,
where the NGIs can bring their own middleware regqents to the developers. Other forms of
collaboration are currently under discussion, andill be more precisely defined once this general
proposal is ready for implementation.

Other forms of direct technical and financial parship depend on the agreements that the Middleware
Consortia and the individual NGls are willing tdasdish, and are out of the scope of EGI.
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4  FUNCTIONS OF EGI: OPERATIONS AND SECURITY

The Operations and Security Function includes tli{Seservices needed to ensure the functionality of
the pan-European infrastructure and the overalmbess effective interoperation of national and
regional Grids. At the same time, a common autbehtin trust domain is required to persistently
identify all Grid participants, common security jo@s need to be defined and enforced. In a Europea
e-Infrastructure, coordination will be required security policies and operational security to suppo
and coordinate the work of teams drawn from theNGI

The various tasks of this Function need to be 8irad according to a common operational model that
meets various requirements: scalability and interalpility, availability and reliability, sustaindiby,
and autonomy of NGls.

Many of the EGI operations and security tasks aimly delivered by EGl.org and the NGils, i.e. the
EGl.org tasks complement those carried out by N@Gé&nselves in the regionBlGl International
Tasks are those activities aimed at allowing the shaoihthe national IT resources at pan-European and
international level in a uniform, robust, and sezsalway. Depending on the needs of the individual
NGIs, the international tasks are integrated byN@ national tasks, which are carried out to satisfy
the NGl local requirements.

In this scenario, common standards and/or spetititafor interoperation between NGIs play a caitic
role in order to ensure interworking within EGI. Thas end, collaboration from the NGIs is important
to jointly define specifications, policies, bestagices, and in general, to share operational
responsibilities. It is important to note that ke ttime of writing, the devolution of operationaida
security activities and responsibilities is alreadgommon approach adopted by the main European
Grid infrastructure projects.

Regarding the activities of this Function, the magerational functions of EGl.org are the coordorat

of NGI activities, the definition of common proceds, policies, specifications and standards for
interoperation, and the operation of central dg@gregation facilities (for accounting, monitorirege.),
and the central user-support services. The addee wh the EGl.org tasks is to grant the seamless a
efficient integration of the national Grids, prowig coordination, procedures, repositories etc.

In what follows the Operations and Security tagkE@®I.org on one side, and of the NGIs on the gther
together with the corresponding effort, are presgnExplicit indication is given for those taskatthre
deemedhecessary (as opposed toptional services) and for those EGl.org activities to tne under the
EGIl.org responsibility which may be technicadiygtributed to NGIs, as they do not need to be located
in the EGIl.org site.

Tasks are described in general and abstract tdrovgever they rely on the current operational and
security activities currently adopted by many Eeap Grid infrastructure projects. We assume
necessary tasks to be already provided in yeanbB6&I.

4.1 EGI.ORG TASKS
EGI Operations and Security activities belong e foroad categories:
1. operation of tools and services;

2. support;
3. other tasks;
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4. security;
5. development.

Notation: EGl.org and NGI tasks are numbered according to the following scheme. Prefix O-E
identifies operations services provided by EGI.org, whereas O-N identifies those provided by NGls.

4.1.0. Operation of tools and services

This section describes a set of tasks that areopsupto provide an infrastructure that is simplete
and maintain (User requirement 5, Operational reguent 1) and to provide various tools for
distributed accounting, VO management and monigof@perational requirement 2).

Purpose of this section is to define internatidiagks, i.e. those services that need to be prowaled
those user communities that are pan-European ipesftbe international VOs). The services that are
necessary for other types of user communitiesdnalivVOs, institutional VOs, personal VOs, etch ca
be autonomously provided by individual NGls andtherefore out of the scope of this deliverable.

O-E-1 and O-N-1: Operation of the Grid topology aasfiguration repositories (EGl.org and NGIs) —
necessary, can be distributed

Many aspects of operations rely on the availabibtyinformation (as applicable) from NGls
about service nodes, contact details, securityaotsit certification status, sites in scheduled
downtime, etc. The Grid repository provides alllsudormation. Information input is devolved
to regions and sites. The current central repgsitkmown as GOCDB in EGEE) may need to
be adapted to support a two-tier distributed modehis requires the definition and
implementation of common interfaces and transpatimanisms to ensure the exchange of
information between different Grid domains.

O-E-2 and O-N-2: Operation of accounting reposg®rior international VOs (EGl.org and NGIs) —
necessary, can be distributed

The accounting repository is responsible of keepewprds about usage of compute, storage,
networking and other types of resources as reqliydatie users, resource providers, NGls, etc .
It is the responsibility of a NGI to collect accoing data, and to keep a permanent master copy
of usage records. Accounting information is nedolgdhternational VOs in order to allow VO
managers to know about the amount of IT resourcessumed” by the respective users across
different domains of the e-Infrastructure. For tldason, the deployment of standard interfaces
between accounting systems in different NGIs, ipartant to ensure the interoperable
exchange of records between different domains. damh NGI EGl.org is responsible of
gathering and making publicly available accountimformation (as applicable and in
agreement with local laws and the privacy requireinef the EGI actors). The availability of a
pan-European accounting infrastructure is a keyblama component of the EGI business
model.

O-E-3 and O-N-3: Operation of Grid repositoriesrisigp monitoring and performance data and other
related information (EGIl.org and NGlshecessary, can be distributed
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Availability, status and performance informationoab Grid services and sites are needed to
check the health of the infrastructure and to yetie Quality of Service delivered to VOs and
other NGIs. Gathering and publication of monitoringformation — regarding Grid
functionality, Grid service status, assessmentuality of the services delivered by various EGI
actors (resource providers, the NGls, etc.) — isequently important to help the infrastructure
to assess its level of service and compare it oM requirements. This also requires the
operation of repositories and supervision of thecpsses to populate them, the maintenance of
schema for publishing of site and service statémrimation, the ownership of the information
schema used, the preparation of reports, etc.

This task includes network performance monitoriagrfetwork quality assurance/reporting and
metrics follow up, to ensure the underlying netwankastructure is working properly and
efficiently, and that network providers are respagtheir contractual obligations.

To this extent, EGl.org tasks are the publicatidrstatistics, the maintenance of schema for
central publication of site and service statusnmiation, the deployment of monitoring-related
tools such as the dashboard and the alarm syshehtha preparation of performance reports.

O-E-4 and O-N-4: Operation of the Grid Operationstéls (EGl.org and NGIs) recessary, can be
distributed

The Grid operations portals provide an entry pfintvarious actors to support their operational
needs. Different "views" are necessary accordinthéorole of the customer (Grid operators,
VOs, Grid site managers, Region Operations Managecs). The information displayed is
retrieved from several distributed sources (datedasrid information systems, etc). It provides
static information about sites/VOs, and dynamioiinfation about resources/services status and
allocation. The central Operations portal is thgragation point of regional information, which
is also accessible via regional operations portals.

O-E-5 and O-N-5 Grid operation and oversight oféd@frastructure (EGIl.org and NGIs)necessary,
can be distributed

EGl.org operation and oversight activities overiti@ude the detection and coordination of the
diagnosis of problems affecting the entire EGI ®astructure during the entire lifecycle until
resolution, the reporting of middleware issueshwdevelopers, the execution of quality checks
of the services provided by NGIs, and the handbhgperational problems that can not be
solved at the NGI level. This task coordinates dliersight of the NGI e-Infrastructures (run
under the responsibility of the NGIs), which —fa& NGI level — includes the monitoring of the
services operated by sites, the management otgickel their follow up for problem resolution,
1% and 2 line support to operations problems, the susparsi@ site when deemed necessary,
etc.

This EGl.org task is currently done in EGEE in ce@ion with the relevant Regional
Operations Centres (via rotating shifts) accordimga two-level hierarchical model [3]. We
foresee the possibility to evolve this model, irclswa way that NGIs can autonomously run
oversight activities in the region, or to federaterder to share efforts.

23



Doc. Identifier:
EGI DS D3:

EGI functionalities Date: 6 May 2009

4.1.1. Support

This section describes a set of tasks that areopsupto provide an infrastructure that is simplete
and maintain from the point of view of tluser and of theSystem Administrators — from the resource
centres and NGls (User requirement 5, Operatiaglirement 1), and to satisfy the evolving support
requirements (User requirement 2). These tasks are:

» Coordination of support. Monitoring the use of current support mechanjsenaluating the
guality of the support, and determining if new soppnechanisms are needed.

» User Support. Providing support for problems that occur whilsing the grid infrastructure.
Providing support on how to use the infrastructitee technical activities related to this task
are carried out in collaboration with the User Camity Services Function.

» System Administrator Support. Support for installing and configuring grid sees. Problem
solving support in case of broken functionalitygofd middleware services.

Various mechanisms are possible for providing used system administrator support, such as
documentation, the operation of trouble ticketiygtems, e-mail, chats and others. For the medium
term we assume that central support in EGI wilirtzénly provided through documentation and tickets.
The related administrative tasks are:

* the operation of a central ticketing system and dbcument repository;
« the distribution of tickets to appropriate suppgegms.

O-E-6, O-E-7 and O-N-6, O-N-7: central and regioBall support, operation of a ticketing system and
of a document repository (EGl.org and NGIs)eeessary, can be distributed

Support to users and Grid system administratorssreh a central helpdesk, which is a regional
support system with central coordination [5]. eg access to documentation and support, and
to a central ticketing system. The central systennierfaced to a variety of other ticketing
systems at the NGI level in order to allow a bidtional exchange of tickets (for example,
those opened locally can be passed to the cemisédnice or other areas, while user and
operational problem tickets can be open centrallyg subsequently routed to the NGI local
support infrastructures).

Support to network end-to-end problems in the dsdalso important — especially for

applications requiring high-availability — as cootigty is provided by the pan-European

network research backbone and by a large numbeNational Research and Education
Networks, each providing links to sites within cties. A Network Operation Centre provides
the operational interface between the Grid andefe/ant network players to check the end to
end connectivity of Grid sites [4].

The NGIs provide ‘1 line local/regional support to users and to Grbrators at resource
centres, while EGl.org takes care of the Mainteraaecd Operation of the central ticketing
system (GGUS like) and of the Triage of incominglppems.

a. Maintenance and Operatiopa( be distributed): run a central ticket handling system
for Grid and network end-to-end problems. Suppelies on a central helpdesk, which
is a regional support system with central coordimat[5]. It gives access to
documentation and support, and to a trouble tinlgetiystem.
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b. Triage of tickets entering the central supportays(also known as ticket processing
management in EGEE) — can distributed, consists of the monitoring and routing of
all active tickets in the Grid support system byidGand VO experts, who are
responsible of addressing the problems to the @pjpte second-line specialized
support units. This process combines manual asaselltomated procedures.

O-E-8 Gathering of requirements for support toatsl @rocess; reporting of requirements for user

support (SSCs) and reporting of requirements fetesy administrator support (NGIs); coordination of
support activities -necessary, can be distributed

Tools and the process for support are designecett the requirements of customers (users and
Grid operators) taking input from NGIs, VOs andowse centres. Additional requirements
may arise with the evolution of the middleware ksaim use, and with the support of new user
communities. EGI.org is responsible of the coortiamaof this process.

4.1.2. Other tasks

This section describes various tasks that are gexpao operate the baseline services necessary for
sharing of distributed resources (User requirenBntto provide different resource provisioning
mechanisms (User requirement 2), and to ensurenplesiand transparent access to resources across
Europe (User requirement 4).

O-E-9 Coordination of middleware roll-out and depient (EGi.org, necessary, centralized),
middleware pilot and certification testbeds (EGj.and NGlsnecessary, can be distributed)

It is important to ensure that middleware updatesarfrom certification and into production as
quickly as possible, while also assuring that tpelates are suitable for deployment in the
production Grid. EGl.org coordination will be neddfor strategy decision, for example to
decide significant changes to processes, and torertkat resource sites are encouraged to
upgrade whenever new critical updates of supportieldileware stacks are released. Being still
in a phase where middleware is subject to freqbagtfixing cycles, prompt alignment of the
Grid services and components to the latest releasedributes to better functionality and
availability of the overall infrastructure.

In addition to this, the operation by NGIs of féas for testing and certification of middleware
are important for the deployment of high-qualityddieware by allowing VOs and site
managers to test Grid components during the eargldpment and release phase.

O-E-10 Coordination of resource allocation and brolg support for VOs from NGIs (EGl.org) —
optional, centralized

International VOs can specify requirements in teofnsesources to be guaranteed by the overall
pan-European Grid infrastructure used. In this caserdination — as required by VOs —
contributes to ensure that a suitable productifrastructure (Grid core services and resources
offered) is in place, to meet such requirementselgpment is still needed to provide tools for
the automation of the management and the negoatiatfoSLAs. EGl.org is responsible of
support and coordination of this process.

O-E-11 Coordination of interoperations between N@isl with other Grids (EGIl.org) necessary,
centralized
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Coordination is needed to foster the creation ofseamless operations model across
administrative boundaries, in order to pursue pEwvemess and sustainability of the
infrastructure. This is of great importance as sisgno want to cross Grid boundaries need to
know that the environments will be similar, and laggtions must function properly without
major changes. Interoperation covers a number s, such as the availability of common
tests for monitoring of site status, the intercartiom between helpdesks/ticketing systems, etc.
“Other Grids” includes Asia-Pacific regional Grid®SG, Naregi, and related infrastructure
projects.

This role owns the definition of the operationablt interfaces, the procedures and the
operational activities allowing the NGlIs to intemkoEGI aims at continuing the collaboration
established with operations centres outside Euiropeder to preserve the current integration of
non-European sites into the production infrastmectiEGl.org is responsible of support and
coordination.

O-E-12 Coordination of network support (EGl.org)eeessary, centralized

Network operation design, handling of troubles effey international VOs, and network

assessment, allow EGI to keep the state of theanktunder control, and to establish a link
between Grid operations and network operationsedtralized approach is proposed here in
order to keep this task is close relationship whithother External Liaison tasks run by EGI.org.

O-E-13 Definition of best practices, operationsgedures, operations requirements (EGl.org and NGIs)
— necessary, can be distributed

Interoperation relies on the definition of bestgbiGes and of general operational procedures for
daily monitoring activity for sites and federatiof&sl.org is responsible of the coordination of
these activities.

O-E-14 and O-N-8: Operation of the production Grigte services, catch-all services for international
VOs, catch-all VO (EGI.org) recessary and distributed

Grid core services are components of the EGI exsitfucture. They are software components
that typically run on server machines. With Gridviee we refer to a software instance (a Web
service in many cases) "that is designed to operate Grid environment, and meets the
requirements of the Grid(s) in which it participatg6].

In particular, core Services are those necessampopents on which the overall Grid
functionality relies in order to operate. Catchiafitances can be required to support small user
communities. It is a responsibility of EGl.org taseire that user communities are properly
supported by the NGlIs of reference. Examples adl Gore services are: the VO management
service (e.g. VOMS), the File catalogue and transiervices (e.g. LFC and FTS), Job
management services (e.g. WMS), Information sesvfeeg. BDII), Security services, etc.

Authentication is also fundamental to get accessgources in the Grid. This is why a catch-all
Certification Authority needs to be available ty arser community in EGI.
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4.1.3. Security

The character of the security vulnerabilities arsks presented by Grid infrastructures provides a
rationale for coordination among the Grid particifzaat various levels.

In a European e-infrastructure some central coatitin will be required on policies and operational
security in order to guarantee secure access tg (Idser requirement 3). Support and coordination o
the work of teams drawn from the NGlIs, will be task of EGl.org

O-E-15 Coordination of security policy developmantl maintenance recessary, centralized

Security policy development and maintenance arelegeéo define an agreement on matters
such as best practices, security policies, CA fmdjcetc. A team of security people in NGI's

will take care of ensuring the definition and apation of standard security policies. EGl.org is
responsible of support and coordination.

O-E-16 Coordination of security and incident resgmosmecessary, centralized
It is needed to ensure that common policies atevield for coordinated incident response by
EGI members from NGIs. EGl.org is responsible afrdmnation and support.

4.1.4. Development

O-E-17 Coordination of development and maintenarfiagerational tools Recessary and centralized

While the tools for accounting are included in kieldleware, other tools are needed to support
operations. Examples are: tools for monitoring, httasrds and alarm systems, ticketing
systems, portals, etc., and new tools to improveraation.

EGl.org is responsible of coordination of the mair@nce of the set of the tools presently used
in Europe production Grids and of the upgradeswhihibe necessary for keeping them in step
with the quantitative and qualitative evolutiontbé Grid. This includes monitoring tools to
measure and report on the quality of networks userid project to ensure the underlying
network infrastructure is working properly and féagently used, and that SLA constraints with
network providers are met.

It is foreseen that EGl.org will only take coordioa responsibility (necessary task) while a set
of willing NGI's will take care of the developmenwbrk, to be co-funded by the EC.
4.2 EGI.ORG EFFORT AND TIMING

Given the detailed description of activities praddabove, the following paragraphs summarize #te li
of activities carried out by EGl.org and NGls, andicate the effort needed to support those taskisa
first three years of EGI. For the sake of simpjicéstimations are expressed in Full Time Equiuslen

Operation of tools and services
O-E-1. Operation of the Grid topology and configuratiopasitories. EGl.org FTE: 1
O-E-2. Operation of accounting repositories for internaiovOs. EGl.org FTE: 1

O-E-3. Operation of the grid repositories storing monitgriand performance data, and other
related information. EGl.org FTE: 2.5
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O-E-4.

O-E-5.
Support

O-E-6.

Operation of the Grid Operations Portals, EGI.oFgF0.5
Grid operation and oversight of the e-InfrastruetiGl.org FTE: 1

Maintenance and operation of central ticketing eystand document repository:

EGl.org FTEs: 2.

O-E-7.

O-E-8.

Triage of incoming problems: assignment of ticketshe 2° line support units, ticket

escalation end ticket follow-up to ensure theyajesed, EGl.org FTEs: 2
Gathering and reporting of requirements for suppmots and process, coordination of

support activities: EGl.org FTE: 0.5

Other tasks
O-E-9.

O-E-10.

O-E-11.
O-E-12.
O-E-13.

O-E-14.

Security
O-E-15.
O-E-16.

Development
O-E-17.

Coordination of middleware roll-out and deploymeniddleware pilot and certification
testbeds. EGl.org FTE: 1

Coordination of resource allocation and of brokgrsupport for VOs from NGIs,
EGl.org FTE: 0.5

Coordination of interoperations between NGIs anith wther Grids. EGl.org FTE: 0.5
Coordination of network support, EGl.org FTE: 0.5

Coordination of definition of best practices, opienas procedures, operations
requirements, FTE: 0.5

Operation of production Grid core services, cattlsarvices for international VOs,
catch-all CA: EGl.org FTE: 1

Coordination of security policy development and mmance; EGl.org FTE: 0.5
Coordination of security and incident response..Bi@QIFTE: 1

Coordination of development and maintenance ofatfmral tools. EGl.org FTE: 1

Table 2: overall effort for EGl.org operations andsecurity critical services

ACTIVITIES FTE
Operation of tools and service$
Support 4.5
Other tasks 4
Security 15
Development 1
TOTAL 17
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4.3 NGI TASKS

The list of tasks in this paragraph is not intemaity comprehensive, as it is meant to only incltiue
necessary international tasks of an NGI. Many of the taskghis section are performed by the NGls
and coordinated by EGl.org. The necessary propaftguch tasks does not prevent an NGI from
devolving the operation of the task itself to adiparty, or from choosing the option of purchasing
from EGl.org. Tasks not relevant to the overall Efperation model, or specific to national VOs, are

omitted.

NGls are free to choose the most suitable supplyemd-or instance, it can federate with other N@Is
share their joint effort, it can buy a set of seeg from other NGls or other partners, or requesntto
EGl.org. In order to facilitate NGlIs, especiallyrithg the transition phase, we foresee the possilidr
EGl.org to supply catch-all operational serviceg1-addition to the central ones — according to the
demand. We believe the number of FTE needed bydegsto run catch-all services remains fairly
constant with the number of NGIs requesting it.

O-N-1.
O-N-2.
O-N-3.

O-N-4.
O-N-5.

O-N-6.

O-N-7.

O-N-8.

O-N-9.

Operation of the NGI Grid topology and configurati@pository necessary
Operation of the NGI accounting repositonyecessary

Operation of repositories storing monitoring andf@enance data, and other related
information —necessary

Operation of the NGI Operations Portahecessary

NGI e-Infrastructure oversight (monitoring of sttof services operated by sites,
opening of tickets and their follow up for probleesolution), I and 2° line support in
case of operational problems, site suspension,riiegoto EGl.org in case of
middleware problems and general operational is®ieshecessary

Operation of the NGI ticketing system, gatheringheW requirements for support tools
in the region -necessary

Regional helpdesk: support to users and site mas&gea local/regional helpdesk and
documentation necessary

Operation of production Grid core services, catttservices for international VOs,
catch-all CA: running the required Grid servicesvyled by the NGI, and services
required by international VOs eptional; availability of Certification Authority: to
distribute X.509 certificates to users and serirethe region necessary

Operations Coordination at the NGI levelecessary

a) Security and incident response coordination inr¢iggon
b) Roll out of middleware updates in the NGI

c) Resource allocation in the NGI

d) Interoperation with national and regional Grids

29



Doc. Identifier:
EGI DS D3:

EGI functionalities Date: 6 May 2009

4.4 NGI EFFORT AND TIMING

The estimation for the NGI total manpower depenidscairse from the size of the NGI, the service
level requirements to be met in the respectiveoregihe level of participation to EGI activitieg)ca
from its organizational structure (e.g. an NGI daaide to outsource tasks or take care of extks @s
behalf of other NGlIs or EGI, etc.).

Here tentative estimations are provided for theahihree years of EGI. NGls are divided amongéhr
categories: “small”, “medium” and “large”. Estimaitis are based on the present EGEE experience,
assuming that increasing automation and expertileatvieast partly make up for the increase of

Application variety and Middleware complexity.
« Small NGI: 2-4FTE
* Medium NGI: 5-10 FTE
» Large NGI: 14-22 FTE

Note that for countries presently involved in EGRIE, estimate that in the first years of EGI an amtou
of people similar to the one currently availabld] e funded to work on NGI international acties.
The amount of FTEs currently involved in operaticaztivities for the EGEE Il project alone is 189.
of which 85.9 are funded by the EC.

We envisage that when all the NGIs that have espcednterest in EGI will have been properly
constituted and will have joined EGI, in EGI wilbmprise 6-7 large NGIs, 12-16 medium NGls and
16-20 small NGls. Nevertheless, for the very fisar the number of NGlIs could be somewhat smaller.

The Operations and security function is supportgdntanpower effort and additional hardware
resources, that are needed (mainly at the NGI )eaweehost Grid core technical services, operational
tools, testbeds and auxiliary IT services (wiki @agagenda pages, databases, etc.). Based on the
current status, it is estimated that for some |&@GEE ROCs about 150 servers are needed for these
functions. Hardware resources needed for the egaliz of the NGI e-Infrastructure are funded via
national funding sources (i.e. no EC co-fundingeiguested in this case).

4.4.0. Evolution

FTE estimates refer specifically to the overall antoof effort needed during the EGI transition ghas
(about three years). Efficiency after a few yealghinreduce the staff requirement for the initial
operational model but we expect this to be paytiaihtched by the requirement for new activities to
meet the evolving requirements of new communitéesto development, we foresee a reduction in cost
in about three or five years when operational tedglslikely reach maturity. At this point, still amall
fraction of funding will be needed for maintenaméexisting tools.

In three years we foresee the possibility to evaleme Operational and security tasks of EGl.org int
services, of which some will be necessary and salda bundle, while others will be optionally
subscribed by the NGI. Depending on the type ofiserthese will be charged through a per-useatr fl
rate.
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5 FUNCTIONS OF EGI: MIDDLEWARE DEVELOPMENT AND SUPP ORT

This chapter provides the technical details thatglement and complete the Middleware Section (3.2)
of the Blueprint document. The concepts expressdtida latter will generally not be repeated here as
the reader is assumed to have prior knowledgeeoBtheprint.

5.1. MIDDLEWARE TASKS AND SERVICES

The overall goal of EGI is to establish a largelscproduction-grid infrastructure for the sharwfiglT
resources and data, built on national grids th&raperate seamlessly at many levels. EGI will supp
reliable services to a wide range of applicatiaasiging from “mission critical” to prototyping and
research. The approach to meet this objective stnisi distributing a variety of responsibilitiemang
the various players.

The EGI-specific technical objective, to be achiva a coordinated effort by the EGI central
organisation (EGIl.org) and the National Grid Ifitias (NGIs), is to oversee, on behalf of all
stakeholders, the procurement, certification, daplent, and operation of software services (i.e. the
software infrastructure) and to define the orgérosal rules, policies and procedures that cortstitine
required standard access and sharing mechanisnadl fmrt of IT resources and data which currently
are and will continue to be made available to nesess by national resource providers. At present,
these providers are predominately public or serblipuresource centres of varying scope and
dimensions, which will continue to be 100 percemided at national level.

The Blueprint calls for the establishment of a Métdare function in EGI and outlines the reasons why
it needs to remain in full control of the softwamé&astructure, which constitutes one of the kayises
offered to all stakeholders. To avoid the risk ddraption of the current services, used daily by
thousands of researchers, the Blueprint recommiredenplementation of the Middleware function, at
least during the first stage of EGI, with limitecanpower in EGI.org, no further immediate mandatory
contributions from NGIs and the usual co-fundingloé activity aimed at maintaining and supporting
the middleware components deployed in the curreifrastructures. The providers of such
middleware, the Middleware Consortia mentioned Wwedmd other development teams, have agreed to
move towards a Unified Middleware Distribution (UMDnder EGI coordination.

This chapter provides more details about:

- Middleware components and Middleware Consortia.

- Guidelines for UMD.

- Role of the EGI.org Middleware Unit.

- Components and services proposed for inclusionMibln the first stage of EGI.
- Cost estimates for middleware maintenance.

5.1.1 Middleware Components and Middleware Consorti  a

A variety of middleware components are currentlpldged in the EU e-Infrastructures. They are the
result of several years of European and internatioompetitive efforts aimed at satisfying thedseef

a large number of user communities with complenmgntaquirements and dimensions, ranging from
teams of a few individuals to very large internatibcollaborations with thousands of researchdnsyT
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all adhere to a general service-oriented approanbdaat complying with the evolving Web services
and the Open Grid Forum standards.

A large part of components are provided by threddteware distributions, namely ARC, gLite and
UNICORE. Developed predominantly in Europe, alethiof them are used in production in the three
main EU e-Infrastructures: EGEE, DEISA and NDGFclearovides a middleware stack suitable to
meet the most fundamental needs; however, noreeai tepresents a fully satisfactory solution for al
needs. Other middleware platforms are in use iI(such as GridWay, pGrade, AssesGrid, GRIA,
etc.) which are funded by the European Commissiwhlkay national funds; they provide higher-level
services designed to complement the basic sergroesded by the aforementioned three major stacks.

Recent efforts, in particular those undertakentzy ®MII Europe project, have already succeeded in
improving the interoperability between the threemuid platforms in use in Europe. Building oreth
successful developments over the last eight yesrghe contributions provided mainly by other EU
initiatives, as outlined above, and in conjunctiith selected components originating from the US-
based Globus and VDT, the ARC, gLite and UNICORAEtIs$ provide the bulk of the services in use in
the largest general-purpose EU e-InfrastructuréSEEE, DEISA and NDGF), serving thousands of
researchers every day.

The ARC, gLite and UNICORE stacks thus constitime basis for the creation of the open-source
Unified Middleware Distribution (UMD) that the futer European Grid Initiative (EGI) will make
available to national resource providers as a keggral part of its offer and business model. The
availability of certified grid services that can easily downloaded from a common UMD repository,
together with a set of common procedures, poliaies rules to be established by the EGI, will enable
research teams to easily access and share compatatesources and data, supplied by their national
resource centres and funded at national level.

The EGI Middleware function is designed to ensheedurrent level of quality of the deployed sersice
in the transition period and during the initial y&af consolidation of the new EGI organisation.

To fully satisfy the operational quality requirent&rit is essential that, during the transition aods the
new sustainable European organisation embodied Gl the middleware currently represented by
these stacks and other identified services corginode supported, maintained and further developed
particularly in view of emerging standards andséme parts, completed and hardened from its current
stage. The requirements will be established by Nhddleware Coordination Board to include
representatives of VOs, operations and middlewireclopment teams; this represents a logical
development of current best practices in EGEE, [BEA8d other national experiences.

The maintenance, development and evolution towstasdards for these three EU stacks and related
middleware projects are currently co-funded by oratl institutions or consortia and by the EC via
competitive bids.

5.1.1.1 ARC

The Advanced Resource Connector (ARC) has beeriagme by the NorduGrid collaboration [9] and
associated projects since 2001. Its decentralisgitecture entails high efficiency, low maintenanc
costs and robust performance. It is highly portanld is available for all major Linux flavours. $hin
turn, allows a decentralised deployment of ARC iarenthan 60 sites, with over 30,000 cores. In
particular, ARC is adopted by the NDGF (Nordic Oatia Facility) to support the world’'s only
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distributed heterogeneous Tierl centre. The nax¢mgion of ARC is currently under development; it
sets out to minimise dependencies on third-partgpmnents, to improve extensibility, interoperapilit
and to allow portability to non-Linux platforms.

The NorduGrid consortium was established in 200XiN@y nordic academic institutions and is based
upon a Memorandum of Understanding (MoU) whichas legally binding. The MoU establishes the

Steering Committee and the Chairperson and defimas duties. The consortium has no termination
date and has no collectively owned resources. Namducurrently conducts consultations towards
establishing an international “ARC consortium” dgsid to become a legal entity prior to the EGltstar

NorduGrid thus guarantees middleware support, raarice and further development of ARC beyond
the scope of the current project.

5.1.1.2 gLite

The gLite middleware is the result of a truly pam-&pean development effort undertaken by the EDG-
EGEE project series which started in 2001 and Bunded by the EC via competitive bids. The
services offered by gLite provide the backbonehefEGEE infrastructure, the largest multi-discigfin
grid infrastructure in the world, bringing togethmaore than 140 institutions to produce a relialvid a
scalable computing resource-pool available to tlweopean and global research communities. At
present, it consists of approximately 300 site§0ncountries and gives its 10,000 users around-the-
clock access to 80,000 CPU cores (largely commaditgters with some HPC systems) and to very
large (> 15 PB) distributed storage systems, @sing up to 300,000 jobs per day from scientific
domains ranging from biomedicine to fusion sciefidee gLite middleware consists of an integrated set
of components, compliant with open standards angerang all aspects of the grid infrastructure.
Originally developed for the scientific Linux ensiiment, extensive efforts are now underway to make
it more widely available on other platforms. Theelepment of gLite is managed in many of its phases
with the tools provided by ETICS (e-Infrastructui@ Testing, Integration and Configuration of
Software), an EC-funded project.

The gLite community is actively pursuing the congion of the gLite Open Consortium to maintain
and evolve the gLite middleware beyond the EGEkeseasf projects and thus to provide a long-term
sustainable roadmap for the gLite software to mhbetneeds of its diverse user community. The
Consortium will be established as a not-for-prefitity and will be open not only to the institutson
currently providing components but also to any ottertner willing to contribute to the Consortium’s
objectives. The organisational model for the sofendevelopment and related activities will be based
on teams fully responsible for the individual migldhre components; the coordination among the teams
will rest with a Technical Coordination Board legld Technical Coordinator.

5.1.1.3 UNICORE

The UNICORE middleware [10] has a traditional HP&Kkground (for 10 years). It is used in HPC-
related infrastructures, like DEISA, (serving aig@mamount of CPUs as in EGEE, but concentrated on
a few powerful supercomputers) and in the futurd@R (European PetaFlop/s Supercomputers), but
is also implemented in non-HPC-focused NGls, sushDaGrid and some Swiss SwiNG projects.
UNICORE is characterized by its open, extensian| and interoperable Web services architecture
which supports many open standards, providing sessnkecure and intuitive access to grid resources.
Emphasis is on workflow capabilities, security, liggiion support and ease of installation and
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configuration. Since 2004, the UNICORE middlewaas lbeen open source under a BSD license and
publicly available at SourceForge [11]. It is demd by the open source developer community of
UNICORE with a set of core partners who provideonalements of the software and are responsible
for the development of the core components as aglior the release management. Institutions that
have a long-term interest in the UNICORE grid teitbgy have joined the “UNICORE Forum e.V.”
[12] established in 1999; its legal status is asteged, open, non-profit association pursuanteon@n
law. Its objective is to promote the developmerd drstribution of UNICORE beyond the scope and
duration of EU- or nationally funded projects. THBICORE Forum e.V. currently has 32 members
comprising research institutions as well as comiakorganizations. The Technical Advisory Board of
the UNICORE Forum e.V. is tasked with devising tbadmap and strategy of the future UNICORE
development. It evaluates technical proposals,udses technical solutions to be implemented in
UNICORE and, thus drives and monitors the opencgodevelopment process of UNICORE

5.1.2 Guidelines for the Unified Middleware Distrib  ution (UMD)

The Consortia mentioned in the previous sectiorehagreed that the middleware components, tools
and services they currently support have to evahte a Unified Middleware Distribution (UMD).
UMD will contain components which will satisfy timeeds of the user communities and of the resource
providers and conform to quality criteria defingdthe EGI.org Middleware Unit and endorsed by the
Middleware Coordination Board.

The criteria that will determine which componeni8 be included in UMD comprise:

* Interoperability : services included in a UMD release should be firltgroperable with all
other UMD implementations adopted in the EGI gridrastructure. Where applicable,
interoperability will be achieved through the adoptof established standards

» Completenessthe set of available components and tools inclidedMD, once adopted by
an NGI, should allow the national infrastructurebi operated in a fully self-functional and
autonomous way and should, at the same time, bpletety integrated with the rest of the pan-
European EGI infrastructure. At the same time thid gervices included in UMD should
address the needs of all current VOs.

Moreover a process should be put in place to aldiD to evolve, either through changes to
existing components or through the inclusion of nemmponents, according to new needs
coming either from old and new scientific commugstor from the operations

» Scalability: available services should allow the managemen¢sfurces and services in an e-
Infrastructure that is to cater for scientific usymmunities ranging in size from a few
individuals to thousands of researchers. Diffesemvice implementations should be included to
take into account both the need of simplicity forall user communities and scalability for the
larger ones. In addition, the services should e &bcope with the anticipated growth in scale
(in terms of users, services and sites operatesl) aghort time period

* Deployability: the installation and configuration of UMD comporeshould conform to the
standard installation and configuration norms foe supported systems, minimizing manual
intervention

» Extensibility: UMD must provide interfaces (and “hooks”) to allavdependent development
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(by any interested party) of higher-level and adddl services that will create a software pool
from which further UMD innovation will be drawn. @avays to other EU and non-EU (e.g.
Globus) grid systems and components will be onenpla of services built on the extensibility
interfaces

Given the wide variety of needs, it is acceptab& tlifferent implementations of the same servicefo
the same interface are available at the same timMégMD, provided they are actually requested and
compliant with the UMD criteria. However, wherevpossible, a progressive specialisation of the
different services, preserving the service intexfagill be pursued to avoid unnecessary duplicatibn
effort.

5.1.3 Role of the EGIl.org Middleware Unit

The environment, in which EU middleware developmamntently takes place, consists of distributed

multiple teams of experts specialised in one orarsarvices and typically organised around the three
Middleware Consortia, alongside additional teamth \wwomplementary expertise belonging to other EU

and international initiatives.

In order to leverage the existing clusters of campee, it is advisable to maintain this decentealis
model based on autonomous teams while introducitigBGl an effective pan-European technical and
financial coordination. Decentralisation will alstlow the introduction of other development teams,
eventually including teams who develop componenta oommercial basis.

The central technical coordination of the developimieams will be supported by an EGI.org unit,
called Middleware Unit (MU) and led by the Chiefchaical Officer (CTO). The main objective of the
MU is to ensure the availability of the requireddaieware services at pan-European level with the
assistance of additional technical bodies, inclgdire relevant experts appointed by the Consdrtia.
exact scope and function of these bodies, estalish agreements with the MCB, will be more
precisely defined once this general proposal idydar implementation.

EGl.org and its technical bodies should be the Isiqgace in Europe where the requirements
concerning the middleware for EGI will be planned @oordinated, in particular with respect to

« Common baseline architecture.

« Full interoperability of existing services througfiandardisation.

- Validation and testing of the released servicekded in UMD.

» Increasing complementarity and specialisation efitlcluded services.
- Adoption of application and operations requirements

« Convergence and interoperability through the immetation of standard interfaces with
Globus and other non-EU stacks.

- Definition of additional interfaces to allow indepkent development of higher level services.

It needs to be assured that the UMD software coepisrare easily installed and configured. The goal
of UMD is to make it as easy as possible for thel N&ional resource providers to deploy, maintain
and use the grid services that need to guarantbe ¥Os teams a uniform access to their resources.

Another important objective for the EGIl.org MU @ pirovide the necessary testing and certification o
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the services included in UMD to ensure seamlessatipa and interoperation of all the components
included in UMD. This will also include provisionf test suites for quality assurance and standard
compliance validation of new or modified existirenaces. To ensure these functions in an efficaet
effective way the MU is likely to rely on appropgeatools for software configuration, implementation
and testing; the MU will have to make these toghilable also to the middleware providers.

In addition, the MU will establish effective collafations on an equal footing with players from alés
Europe to promote the inclusion of extra-Europeamises (like Condor and Globus) to be compliant
with the same set of EGI rules.

The tasks under the responsibility of the EGl.ongldieware Unit are summarized in the table below
which has been taken from the EGI Blueprint.

The overall software process that will drive thenagement of UMD, the maintenance and further
evolution of the components that will be part aiinder discussion and is tracked at [7]

Table 3: EGI Middleware tasks and related effort

Middleware Tasks in EGl.org FTE

Maintain and document processes and quality aitmsimmon to all 1
middleware providers.

Provide and support tools to enable and monitoptbeesses (such 1
as configuration management system, bug and tasketr, wiki).

Define quality and conformance criteria that UMDrgmonents need 3
to satisfy in areas such as security, performasuaability,
functionality, usability, interoperability, adhex@nto standards.

Verify that accepted components are certified atiogrto the agreed
process and satisfy the quality and conformander@@j specifically
targeted against security vulnerabilities.

Maintain a repository of certified middleware compats or 2
references thereto.

Follow the daily execution of the strategic plaml@rsed by the 1
MCB.

Promote the EGI patrticipation in standardisatiodibs.

Sum of Resources in EGI.org Middleware Unit 3
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5.1.4 Components and Services proposed for inclusio

EGI

n in UMD in the first stage of

The main components developed by ARC, gLite and@MRE are summarized in the following table,
that replaces a similar one provided by the OMIlrdpe project [8] and that was included in
Deliverable D3.1. The information contained in thble is extracted from an on-going detailed survey
available still in draft form at [7].

Although ARC, gLite and UNICORE are the main Griiidieware providers in Europe, they are not
the only ones. Other components exist (e.g. SGASafizounting and dCache as another SRM
implementation) that are widely used on the curpgatiuction e-Infrastructures and are even integrat

in those three main distributions.

Table 4: Middleware components

Middleware
Functionality

ARC

glLite

UNICORE

Computing Grid Manager WMS (service and clienTSlI
A-REX CLI/APIS) XNJS
|Ibi.l"CC|Ient L%ngztérl\/lce and  clier UAS-Compute |
ng* job management CLI CREAM (service an dOGSA-BES adoption
arc* job management CLI  client CLI/API) Workflow Engine
LCG-CE Service Orchestrator
BLAH Rich Client
Command Line Client
HILA
Data Classic SE DPM (service and client) UAS-Data
libarcdata2 StoRM

ng* data management CLI
arc* data management CLI
Chelonia (+ client)

FTS (service and client)
Icg_utils

htcp

SRM client

LFC (service and client)
DPM/DICOM interface
Hydra

AMGA (service and clien
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Middleware ARC gLite UNICORE
Functionality
API)
Information Classic Inforserver BDII CIS
Classic Infoindex Icg-info Service Registry
ALIS Icg-infosites
ISIS Service Discovery API
Libarcclient (infosys
modules)
Grid Monitor
Accounting JURA Accounting Service
APEL
DGAS
Security HED Security API VOMS (service and clienGateway
Shibbridge CLIAPI) XUUDB
arcproxy VOMS-Admin XACML Entity
Charon AuthZ Service AuthZ Service UvosS
Proxy Store SLCS (service and client
Fruitfly Credential Service VASH
STS
SCAS
LCAS
LCMAPS
gLExec
Delegation Service
Trustmanager
Gridsite
CGSI_gSoap
Other HED

38




EGI functionalities

Doc. Identifier:
EGI DS D3:
Date: 6 May 2009

5.1.5 Cost Estimates for Middleware maintenance

An approximate evaluation of the effort needed lhy three Consortia to maintain and support the
existing middleware components and to adopt stalsdaimed at interoperability is 70 FTE. The
estimation includes all phases of software premaratrom development to integration, full testiagd
packaging. Only the final conformance tests areeunlle responsibility of the EGIl.org Middleware
Unit. The table below classifies the estimate oFTE&.

As for the list of components mentioned in Sectah4 , also the estimated effort is subject toenev

by the corresponding providers and will be ava#ahlthe same survey document

Table 5: Overview of effort for middleware maintenaace and support

Middleware Functionality ARC gLite UNICORE Total
Computing 6 11 6.6
Data 45 11 1.7
Security 25 10 1.6
Information 5 3 11
Accounting 1 3
Other 2

Total 21 38 11} 70

5.2 OUTLINE OF TIME EVOLUTION

The description of the Middleware Function in EG@byided in this chapter and in the Blueprint refers
to the first few years following the establishmehE&GI. In the longer run, the middleware composent

should evolve into services that may be chargedusiomers and for which the maintenance and
support may be more easily outsourced also to coniah@artners
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6 FUNCTIONS OF EGI: USER COMMUNITY SERVICES

This section discusses the proposed organisatidheofJser Community Services. The first draft of

these functions was referred to in D3.1 as “Appica Support and Training” or “Extended Support

Services”. Following several rounds of feedbackrfrthe NGls and from representatives of the user
communities, and considering the intuitive purpagethese functions, the descriptions have been
modified in parts and thus the entire section leesbrenametdser Community ServiceqUCS).

These services include activities such as:

1. Gathering requirementsfrom the user communities and providing efficienannels for their
representationvis a vis the middleware and other software pressd

2. Carrying out a review processitdegrate useful “external” software, i.e. software packages
that can help application developers use the gfidstructure, but are not part of the core
middleware distribution(s).

3. EstablishingScience Gatewaythat expose common tools and services (e.g. wavikéiogines,
web services, semantic annotation) in a transparhuser-friendly manner to user
communities across various disciplines [13].

4. Establishing technicalollaborations with the large European research infastructure
projects (e.g. ESFRI) in support of customers of the Euaoperganisations.

5. Providing “umbrella’services for collaborating projectsto streamline information
management tasks and ensure some continuity aEedygtween project cycles (e.g.
maintenance of repositories, FAQs, wikis, etc.)

6. Maintaining a European Griflpplication Databasethat allows applications to be “registered”,
enabling people to search for similar applicatiand contact the authors for guidance.

7. Organising European events suclasr Forum meetings antbpical meetingsfor specific
user communities.

8. Providingservices for new communitiese.g. “front desk” services, VO creation counsejji
etc. [14].

9. Ensuring that user communities and grid administsaére provided with high quality
documentationandtraining services[15].

The above activities are to be carried out maiglytHe NGls in the context of a structured netwafk o
User Community Services, under the coordinatioralgmall team within EGI.org. Activities such as
providing support to porting activities and traigiof users and administrators are typically deéder
through NGlIs, either on national level or via sfiecdgreements with other NGls in the context @ th
planned Specialised Support Centre (see below)..

For shortness’ sake, most of the correspondingeobirh D3.1 is not repeated here; where relevagt (e
on topics such as science gateways or a possidiedesk acquisition process) the reader is rafdoe
the relevant parts of the EGI Knowledge Base &t [16
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6.1 THE EGI USER FORUM AND SPECIALISED SUPPORT CENT RES

The two main organisational entities in EGI whictoyde representation and services to the user
communities are thEGI User Forum (UF) and theEGI Specialised Support CentregSSG).

6.1.1 EGI User Forum

The EGI User Forum was introduced in the final BBleprint in response to requests by several NGls
and representatives from the user communities.

The EGI UF is established by the communities théraseit is a body that provides representation to
all user communities, and is not expected to havei@p®strictions on its composition. It is assumed
that UCS representatives from the NGIs — whetherobithey are organised as SSCwill participate

in the User Forum.

The EGI UF will establish &teering Committee (UFSC) which interacts directly with EGl.org
management and with the EGI Council vi€hairperson, who is a permanent representative in the
Council.

The User Coordination Officer (UCO) in EGl.org atim related UCS team are expected to interact
with the UF at a central level.

6.1.2 EGI Specialised Support Centres

The EGI SSCsare also established by the user communitiespas@apport centre. Howeven the
context of EGI, an SSC is defined as a centre (orluster of activities) that has a formal
relationship with EGI. The characteristics of this relationship are ¢éodetermined in the proposal
phase of EGI; some initial suggestions are provitlede to assist in the preparation of relevant
proposals.

The SSCs will assist in collecting and transferrireguirements and feedback from the user
communities to EGI via &Jser Technical Supportteam covering the day-to-day technical needs in
cooperation with the Operations Help-Desk team, @a@did Planning team, which participates in the
EGI Middleware Coordination Board; the latter ispensible for more long-term technical planning
and may establish other advisory committees to wittik the EGl.org Director.

An SSC could also includeront Desk services, as described more in detail elsewhdne dption
would be particularly recommended for an SSC déedcéo new communities. In addition, SSCs, as
well as NGls in executing their international taskdl collaborate in several other interdisciplipdJC
Services, including contributing to tE&S1 Application Database, theExternal and UMD Candidate
Software Review(similar to EGEE RESPECT), the creation and maeuee of wikis, repositories,
gateways, etc.

These tasks are considered proper EGI UCS tasksS8Cs will be typically supported by EGI in
executing them. However, SSCs will also be abldet@rage support from their communities and
collaborations from other relevant projects.

An SSC is expected to have European scope andlitysilm some instances, the SSCs will take over
some functions from the existing EGEE strategiciglge clusters connected to specific internationa
communities and could be highly structured themeselWVhile these centres are not required to
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structure themselves by a set template, it is asduhmat some elements should be in place to fateilit
communications related to EGI policy issues, sushpatrticipation in the User Forum Steering
Committee, and the usage of the general techraecaices outlined elsewhere.

The core support for the SSCs is provided by NGie wish to — or have the resources to allocate to
the SSCs via their International Tasksthe task descriptions below, all tasks are cladged as NGI
International tasks, including those designed fortie SSCs.

6.1.2.1 SSC Guidelines

The set of guidelines described in this sub-sedtian initial proposal aimed to provide some gtrec
with respect to the UCS layer in an SSC. It is agsithat an SSC is governed by its user community.
The guidelines below only refer to those aspectaroESC which are relevant to its relationship with
EGI.

Establishment of an SSC

During the proposal phase, the EGI partners (N@tsexperts) will make specific proposals for iritia
SSCs and establish the User Forum and its Ste€ongnittee.

Once EGI is established, the EGI Council will bgp@nsible for evaluating proposals for new SSCs in
consultation with the UFSC. Details and formalitiegarding this process are outside the scopaf th
document.

General Rights and Responsibilities

The SSCs are assumed to have a European-level egigte An SSC must have a cohesive
community behind it that is able to take ownergifithe SSC and to drive its evolution.

Most SSCs will be created around scientific domaitmvever, an SSC may also be created to meet
specific “functional” requirements (e.g. a Traini8§C, or an SSC for new and small communities).

The SSC will have representation in the EGI Coymditidleware, Middleware Coordination Board
group, and other appropriate bodies. SSCs are gaxfeed their technical and non-technical
requirements into EGI. The SSCs will also be ablateract with each other via the UFSC and other
channels.

SSCs are expected to be "good citizens" of EGltarfidllow the defined EGI policies (both security
and operational policies).

The SSCs are expected to be (relatively) stabldeentThe UCS layer in an SSC may be “re-adjusted”
to meet the requirements of the user communitiegylserved, and where an adjustment in personnel is
requested, this will be negotiated with the UFS@ BGI Council. However, the SSC itself will evolve
independently from this layer.

EGI may provide resources to the SSCs, in parti¢dalaupport the centr&ICS layer of services
(mainly manpower). EGI will also have a mechaniemrovide seed resources for new communities, as
discussed elsewhere.

SSCs will have access to resources. This inclogehanisms for making their own resources available
and potentially (priority) access to centralisen/iees, for example, help desks, central grid sew;
etc. This includes access to "community servidesat are made available to the entire EGI user
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community such as operations support, middlewgppat, etc. SSCs will also have access to training
and documentation.

SSCs will report facts and figures about their @SEGI in order to help EGI (and its funding age&s}i
understand the scope of the work accomplished E@&h

SSCs are expected to operate transparently, alipavciear view of SSCs activities and making the li
of provided services available to the entire EGhowinity.

Typical UCS Personnel in an SSC

An SSC will have a high-levdllser Forum Representativewho can nominate a deputy. For large
SSCs, this individual is by default a member of H& UFSC.

An SSC will have &rid Planning Officer who participates in EGI MCB meetings.
An SSC will have personnel fatser Technical Supportand similar tasks.
An SSC will have personnel for assisting with dissgtion efforts and (web) content management.

An SSC might have &ateway Officer to coordinate the development and maintenances @dience
Gateway.

Various user communities have already been appeochdind several are producing hypotheses on
specific SSCs.

SSC Central coord Central body
User Forum U-E-1, 2,3 UFSC
Grid Planning U-E-2,4 MCB
User Tech Support U-E-5, O-E-4,14 distributed
Hi-level tools / Gatewavs U-E-2.6
Document / Trainina U-E-7.8 SSC?
Front Desk U-E-2.9 SSC?

Figure 2: Overview of activities performed by a posible SSC
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In Figure 2, the international UCS activities afassified along 6 broad categories. The tasks withi
these categories are described later. It shouldobed here that the central bodies indicated ablove
not necessarily exhaust the range of activitiglhéir respective categories.

The category “High Level Tools” is very heterogeuns, therefore it is not clear if a central body
should exist and what form it should take; it isamended that the communities consider this issue
themselves.

The classes of activities which are expected tedyered by NGI international tasks outside of SSC
effort are:

* User Forum

» User Tech Support

» Some high-level tools (e.g. Application database)
» Training liaison

» Front Desk liaison

National training and front desk activities are monsidered here, but are expected to exist at the
national level.

6.2 USER COMMUNITY SERVICES: TASKS

It is estimated that the NGI international tasksssified as User Community Services should be dgugh
110 FTEs, including all UCS effort in the SSCs.

At this stage, it is assumed that the internatiow@ll tasks will require the kind of effort describe
below. It should be kept in mind that the indicat@ahges of manpower are necessarily broad to
accommodate the heterogeneity of the communitiesds for these services. For instance, one may
assume that in the short term there will be twao/Varge SSCs (for Life Sciences and Earth Sciences)
which may require 9 to 15 FTE (the latter alsouahg activities with several collaborating propct
hence the upper bound of the estimated effort &S Thus the global estimated ranges for manpower
presuppose a rough division into “small”, “mediuirid “large” SSCs, as was done with other NGI
international tasks.

Please note that the NGI national tasks are nduded here; this is a departure from the global
estimates at the end of Chapter 8 of D3.1, whereesiimation was attempted for some common
national tasks.

Again, the broad UCS categories used here are:
1. Representation and Networking

Grid Planning and MCB

User Technical Support

Informational and High Level Tools

a M w D

Documentation and Training Coordination
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6. Front Desk
7. Other

Notation: Each task is numbered according to the following criterion: prefix U-E indicates a UCS task
performed by EGI.org; prefix U-N denotes an NGI international task. For each U-N task there is an
SSC paragraph indicating to what extent the task is expected to be part of SSC effort.

6.2.1 Representation and Networking
U-N-1 and U-E-1. EGI User Forum Representation

As mentioned above, the User Forum is composedgbtievel representatives for all the EGI
user communities. The UF Steering Committee intsragth other members to provide full
representation at the EGIl.org management leveh bBstan advisory body, and in the EGI
Council, via the participation of the UFSC Chair.

Each SSC is assumed to have a UF representativepfien a deputy. These can be part-time
assignments, but there need to be named persooméitis task. NGIs should also take the
responsibility of designating liaison points or WEpresentatives for communities which may
not be covered by SSCs.

In EGl.org, the User Coordination Officer and theet) Forum support personnel will provide
central coordination and liaison for the UF acigst

U-N-2 and U-E-2. General Coordination

Coordination of all activities that concern a giveser community. This includes common
problems with the middleware, development of hig¥el services, political issues concerning
SSC, funding, etc.

The coordinators, in collaboration with their Ufpresentatives, will interact “externally” with

the EGI Council, EGl.org administration, middlewamordinators, and (other) SSC
coordinators. They must also provide informatioowdlihe activities within their community or

SSC to external parties and disseminate informdtimm the external parties within their user
community.

U-N-1 and U-N-2 may or may not be distinct rolespending on the complexity of a particular user
community. The main coordinator or UF represengaisvlikely to be a researcher for scientific SSCs,
as technical competence in the field is usuallyessary to understand how grid technologies can
facilitate scientific research.
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U-N-3 and U-E-2. Feedback

U-N-4

U-N-5

The process of gathering, evaluating and represeaser needs is one of the primary purposes
of the UFSC, via the User Forum itself, the Gridriling teams and other advisory bodies to be
determined.

U-E-1, U-E-3, and EGIl.org PR team. Usenfécence and other Events
There will be a large annual User Conference fansdrs of the EGI grid infrastructure.

This involves several parties, e.g.: the UF an&ieering Committee, who designate a program
committee; relevant dissemination officers from S@&@d the NGls — and of course the hosting
NGI — who designate an organising committee; aedcéntral EGIl.org personnel that supports
and coordinates the work of the involved parties.

Relevant SSCs and dissemination teams are alsdv@d/in the planning and organising of
other, more specific events.

U-E-2, and EGIl.org PR team. Public Reladion

Dissemination of grid activities/technologies witha particular (scientific) community. Make
dissemination efforts and their results availableeGI. This typically happens through direct
interactions between scientists and via the domagwnferences. Additionally, EGI should
sponsor/organise meetings for specific scienticiglines.

Direct interaction between SSCs and their user coniies. Interaction with EGI to obtain
funding for grid-focused meetings. Funds for orgarg meetings can be drawn from various
sources; an SSC can also choose to “convert” itdgém, currently expressed in FTE, into
monetary funds. Logistical support for those megin

Most efficient dissemination relies on word-of-moytromotion within a certain scientific
discipline.  Probably also needs general disseimimafor general public or for new
communities.

It is not yet clear whether the SSCs themselvekhaive dissemination personnel, or whether there
might be a “functional” SSC for dissemination. #imge SSCs there may be some extra assistance in the
form of a Dissemination officer. It is auspicabiat the central EGl.org dissemination team is giaen
certain degree of “central” assistance — perhapa ootating basis — by dissemination experts in the
NGils, for a total of 1 or 2 FTE

In addition, each NGI is expected to provide soro#aboration on dissemination activities as an
international task.
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6.2.2 Grid Planning and MCB
U-N-6 and U-E-4. Development of Services

The EGI ecosystem expects the development effortkifih-level grid services and APIs (both
generic and highly customised) in support of itsrummmunities to continue. Within the EGI
project there is a structured set of services @dlecting and evaluating user requirements and
transmitting them to development teams, for instatiwough the MCB and the RESPECT
process, as well as via teams which assist witlicgbipn porting.

In the EGI blueprint there is no budgeted effortdotual development in the EGI project. SSCs
are therefore expected to take on this resportgibilihich should be properly acknowledged at
the level of the EGI Council and the funding agenci

SSCs will have access to appropriate documentatidnsupport for interfacing new services to
the core grid services; in turn, they should previthe relevant software to their user
communities. If the services are generic, dissetimngand support) of services should also be
offered to other communities.

At the EGl.org level, the SSC coordination teaml wiersee these activities to prevent
duplications and to encourage sharing, in collaimmavith the Grid Planning Coordinator.

Global effort for actual development is conseque®l however, each SSC should have a
dedicated Grid Planning Officer to oversee the @sses mentioned above, to participate in
MCB meetings etc.

U-N-7 and U-E-4. Coordination of the Grid Planniagtivities within different SSC’s

Much of the technical coordination between différdisciplines currently takes place within
the NA4 Steering Committee or through TMB workingups with strong NA4 participation.
To avoid duplication and ensure a coherent evalutiois technical coordination must continue
in the EGI era.

Expect to be able to raise issues with the infuastire and to influence the priority for
resolving them. Expect that EGl.org will provideetcoordination/tracking of raised issues.
SSC coordinators should develop a consensus witlgim communities regarding issues and
their priority. Provide funds for sponsoring thesseetings and for inviting strategic
stakeholders to attend.

U-N-8 and U-E-4. Technical Feedback

Providing feedback to EGI with respect to the medefire requirements, the utility of the

services, operational problems, and administrgineeesses. SSCs will interact with their user
communities and then provide collected informafiexperiences with the relevant coordinator
in EGl.org.

This is part of the Grid Planning activities in labloration with members of the User Forum.
Each large SSC will have a UF Representative whe risember of the User Forum Steering
Committee. 8 FTE are estimated for these.

47



Doc. Identifier:
EGI DS D3:

EGI functionalities Date: 6 May 2009

6.2.3 User Technical Support
U-N-9 and U-E-5. VO Registration and VO Database

EGI will have a central VO database with an inteeféor VO registration. These tools are part
of the Operations portals described under Opemtiasks O-E-4 / O-N-4, and under the
responsibility of EGl.org Operations and U-E-5.

This service comprises such tasks as running theeg¢@tration process, including providing
support to VO managers and validating providedrimttion; interface with VO managers for
registration, with developers of other servicesardmg extent, format and access to registration
information, and with operations to ensure compmshe configuration information is
provided. VO registration is performed in collaltaya with Front Desk personnel.

U-N-10 and U-E-5. Site Validation Tests

EGI will also ensure maintenance of a battery abable site validation tests in support of VO
managers and VO members, and interfacing with Qipesaand Middleware personnel to
assist VOs in using these tests. This service ppemes that the SAM infrastructure (or
equivalent) will be available in EGI. It is alscsasned that some mechanism (CVS, SVN, etc.)
for versioning and maintaining code for the testshe in place.

The creation, maintenance and availability of thiesés will be ensured by a small central team
consisting of Operations and UCS personnel.

The actual running of tests is the responsibilityhe VOs, with some assistance in the UCS
layer of the SSCs. Many actors do a certain degfegesting, but it is the SSCs to be
responsible for detailed testing in close collaborawith middleware providers. It is expected
that an SSC may have some dedicated effort fotdbkls

In EGl.org the central service is the responsipiit the Operations team and the UCS task U-
E-5.

U-N-11and U-E-5. Core VO Service Provision

These services (VOMS, LFC, etc.) are already desdrin Operations O-E-14 and O-N-8.
Their provision for all VOs running on the grid iastructure should be guaranteed by EGl.org,
but is likely to be actually run by various NGIshél UCS: Technical Coordinator A will be
responsible for working with the Operations coupdetr within EGl.org to handle requests for
the deployment of core services.

The NGIs must provide part of their internationffbd to sustain this task, which must be
guaranteed by the Operations teams.

48



Doc. Identifier:
EGI DS D3:

EGI functionalities Date: 6 May 2009

U-N-12 and U-E-5. Help Desk and Direct User Suppor

The description of the Grid User Support and ticigesystem is given in Operations tasks O-E-
6, O-E-7, and O-N-6, O-N-7. These activities reguarUCS element to interface directly with
users of the grid infrastructure on issues of damtation and utilisation of the grid. It is
expected that the NGls will provide this kind of\dee, in collaboration with their Operations
counterparts.

It is also expected that large SSCs will have a Usehnical Support unit which should include
some (part-time) effort on the UCS side, providinglp desk support focused on using
community-specific software, services, data soyretes These activities would in any case use
the common ticketing system to interact with ugserd other supporters.

This task is in part the responsibility of U-E-Sypplemented if needed by the personnel
involved in SSC coordination.

6.2.4 Informational and High Level Tools

This activity is also involved with front desk adties, VO registration, and ensuring that inforroaél
tools are integrated with the Science Gatewaysaddition, the task may include responsibility for
designing and maintaining these gateways, in whade the relevant SSC must seek personnel with
specific competences for the scientific field iregtion.

U-N-13 and U-E-6. Case Studies

Providing written case studies of applications thate been successfully ported to the grid
infrastructure. These serve as guidelines forréutgimilar) applications. Collaboration with
application developers to port their applicatiom$hte grid to obtain case study material. Expect
these studies to be made available through the ERH. written case studies are a way to
document application porting techniques and to idepa guide for future applications. Expect
this to be done for each application receiving ‘&dting”; therefore this task interacts closely
with the Front Desk teams.

This is the responsibility of the SSCs and the N@lisa central level, a depository or wiki
should be provided, under the responsibility of 48-E

U-N-14 and U-E-6. Application Database

A central database containing information about #mplications running on the grid
infrastructure. Serves as dissemination tool andswggport resource. This should be the
responsibility of EGl.org, centrally coordinated byE-6, possibly with some assistance by a
dedicated person sought among the NGls interndtiasis.

Expect end users and funding agencies to accestathbase, and contributions from the user
community to provide information. The central teashould interact with various user
communities to understand what information is raféxand how to make database user-friendly
and intuitive.
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Any effort to populate the database is consider&@l Mternational effort. In addition, it is
hoped that there will be “external” effort from tadorating projects, in particular projects
aimed at new communities.

U-N-15 and U-E-6. Science Gateways / Portals

For any structured scientific community, the ggduseful insofar as it provides added value to
the work of that community — i.e. if the work isrdad out in a manner that is easier, faster,
cheaper, etc. This entails intuitive and user-fiigrspecific tools available ta particular user
community. The one-size-fits-all model is not appropriate éad users who need to use their
particular applications, have their particular laage, and are accustomed to particular kinds of
interfaces.

Hence the idea of Science Gateways, which suppdgethspecialised services to specific
communities and are built by (or in consultatiorthyiindividuals who are familiar with a
specific user community.

In D3.1 an initial description of the purpose amgamisation of science gateways was provided,;
more information can be found at [13]. It is strgngecommended that the SSCs — in
collaboration with other EGI actors — design, buddd then maintain these tools for the benefit
of their communities. These gateways can be ihjitiasimple, and evolve from currently
existing portals, or they can be very sophisticatets in any case recommended that there be
named specialised personnel (e.g. individuals witbhng experience in content management
and decision-making capabilities) in charge ofdbetent and structure of these sites.

The creation of a gateway may initially take mofiere than its subsequent maintenance; this
effort, however, should never be 0. It is expedtsat there will also be assistance by other
activities in maintaining the services accessedoutin these gateways and various
administrative tools.

6.2.5 Documentation and Training Coordination

As mentioned in the previous task, a dedicated Bectation and Training SSC might be proposed;
thus the global UCS effort expected for this task/mary from current assumptions, which for theetim
being are that this entity is not in place.

Following is a brief overview of the task. For ammadetailed discussion see [15].

U-N-16 and U-E-7. Documentation

Systematic review of documentation produced bytiestiwithin the project. Organisation
(indexing) of the available documents along withmsoinformation about their quality and
whether they are up-to-date.

Additionally, high-level documentation that tredite grid infrastructure as a coherent system
must be produced and maintained. As this type audmntation is above any particular
service, middleware developers cannot really beddk provide it. Instead, EGI — either as
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part of the NGI international tasks or by meansaafedicated SSC - must employ technical
writers to create this documentation and to keepito-date. Support for multiple middleware
stacks will complicate this task and is likely tquire dedicated manpower for each of the
supported stacks.

In EGl.org, the Documentation Review Coordinator-Et¥) is responsible for all these
activities, with the assistance of the Middlewamd(dinator.

U-N-17 and U-E-8. Training Coordination

Related to the high-level documentation is the taaaof training courses targeted to 1) new
users, 2) application developers, and 3) systemirastnators. Training is required by
operations centres for system operators, by apgicdevelopers who are developing programs
to use the system and by users to allow them tesadfe services. Training is also required for
trainers and educators regionally to assist themlisaeminating experience of changes in the
system which they are expected to subsequently gag® their communities (local and in
different user communities / VOS).

In EGl.org, the Training Coordinator (U-E-8) is pessible for all these activities, with the
assistance of selected specialists from a possioning SSC and the Middleware
Coordinator.

In addition, larger SSCs may have effort dedicatedreating documentation specific to their
user communities. This does not include documentdir applications, which is outside the
remit of the EGI project.

National efforts in this area are not considerag heut are assumed to be present.

6.2.6 Front Desk / Services for New Communities

The process of bringing new communities onto theagtructure can be relatively simple or very
challenging. In D3.1 a schema for a relatively éacgmmunity was proposed, which is now available at
[Chyba! Nenalezen zdroj odkai.], and is expected to evolve at that site. Theofwlhg tasks are
classified as front desk activities. Note the iatdion of these activities with others within UC&lan
Operations and Middleware, as well as with the nemmunities themselves.

This task is currently very labour-intensive andymaquire a “functional” SSC in the initial phask o
EGI. However, the acquisition process of new conitiesiis expected to become simpler as the
infrastructure itself evolves.

U-N-18 and U-E-9. Consulting for New Communities

This service requires direct interaction with apglion developers to get their applications
running on the grid infrastructure, and with middéee (and RESPECT software) developers to
establish the best ways to use their services/APddso requires interaction with other support
activity personnel and with SSC leaders to identifyents”. In EGIl.org, the UCS Consultant
for new communities is expected to coordinate tlaesi®ities.
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The bulk of this activity is expected to rest witle SSCs and collaborating projects, and could
require specialised effort from the hypothesise@ &8 new communities.

Consulting teams typically interact with the perselithat manage informational resources such
as U-E-6.

U-N-19 and U-E-9. Assistance for Application Pogti

This service provides information concerning thertipg of applications to the EGI

infrastructure and on the integration of grid seegi with the application. It interfaces with
application developers, either via GGUS or othea fgnailing lists, chat rooms, etc.) and with
core middleware developers and “integration soféfradevelopers (e.g. the RESPECT
software) to establish how the software can be affedtively.

At the EGl.org level, this activity is consideredlaared responsibility of the SSC coordination
team and the Front Desk personnel (U-E-9), withstemsce by the technical coordinators if
required.

Specialised help desk personnel are involved meffort.

It is expected that these activities will be stigrgpstained by the SSCs, plus potentially by 2
or 3 general consultants drawn from the NGls; anl N&h thus opt to devote some of its
international UCS effort to this task. Alternatiyethere may be a specific dedicated effort for
this task in a potential Training SSC or an SSCrfewwv communities. The effort table below
assumes no such SSC, but this may be subject hgeha

In some cases, there may also be some effort aedido supporting the integration of a user
community’s computing resources with the grid isfracture. This is typically an Operations taslee s
O-E-10 — although the presence of some liaisoropaed from the User Community Services may help
on occasion.

6.2.7 Other NGI International Tasks

The estimated ranges of effort for the above tadiculd not be added up without considering the
discussion at the beginning of this section. Howgeités expected that in line with the above gliitks

for the tasks there is still a reasonable budgathgps in the order of 15 ~ 25 FTE) for cooperai@
international tasks.

These coordination activities have not been spafictdescribed in this document, as each NGI needs
some flexibility in assigning its international eff, and as basic recommendations for each tas& hav
been given above.

Some cooperative effort is recommended to go towerdupport for specific actions that are of ieser

to more than one large user community. In particuteoth the Life Sciences and Earth Sciences
communities have a strong need to work in a focusadner on fostering the integration between grid
and cluster computing / supercomputing.
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In projects such as EGEE the regional coordinatoescurrently responsible for interfacing between
regional support and corresponding centralised auppams. They also provide overviews of user
activities within their region and act as firstdisupport.

Expect interfacing between users within a regiod eentralised support structures to continue. The
regional coordinators will also continue to repadsbut use of the grid within the region.

Tools and information to effectively make use afitcalised services.

To report on activities within the region and tamyide an efficient liaison between EGl.org and the
regional user community.

6.3 EGL.ORG TASKS

EGl.org will provide overall coordination for thersices described above, structured as illustrated
Table 6. Aside from the activities that are carrimat by senior personnel and therefore directly
associated with two full-time employees, the estadaeffort for the other activities are overalligity
averages; event organisation, for instance, regjan@re than 2 FTE in certain periods and lessharst
and documentation-related activities are often geréd in conjunction with coordination of SSC
activities:

U-E-1. User Forum Support
One staff member in EGI.org will provide liaisondasupport for the activity of the UFSC.

U-E-2. Coordination of SSC activities
A small team of coordinators to assist the Userr@ioation Officer (UCO) in all
collaborative activities among the SSCs, attendtimg® and work with the Grid Planning
team to organise the representation of user contynnaeds, new software etc. in EGI
management

U-E-3. Event Organisation
One staff member in EGI.org will coordinate theamigation of the main User Forum
Events, plus others as needed in collaboration thithEGI.org PR team and counterparts in
the NGIs and SSCs.

U-E-4. Grid Planning & MCB
One senior person to represent the UCS team iMithdleware Coordination Board and to
liaise with any user committees that are estaldisbetechnical representation and advisory
activities with respect to the EGI Council and E&. management on behalf of their
communities.

U-E-5. Technical Coordination — UTS
One Technical Coordinator for all User Technicab@ut activities — e.g. Help Desk

U-E-6. Technical Coordination — Informational and and Higiel tools
One Technical Coordinator to perform activitiesatet! to technical information gathering
and support of central services such as matepakitory and online resources.
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U-E-7. Documentation Review Coordination
One coordinator for all documentation-related aiés such as content and material creation,
review, and central documentation resources.

U-E-8. Coordination of Training
Covering all activities related to management amatdination of training efforts in the NGls
and management of grid central services. Works Widtining SSC (if present)

U-E-9. Services for new communities & Front Desk coordorat
This will include a Consultant for new communitesd a Front Desk Coordinator. These
personnel oversee the availability of seed ressuierenew communities, and works with
Grid Planning in analysing new trends in typolodyod users and new resources.

Table 6: User Community Services in EGl.org

ACTIVITIES FTE
User Forum Support 1
Coordination of SSC activities 2
Event organisation 1
Grid Planning & MCB 1
Technical Coordination — UTS 1
Technical Coord — Informational and and High-leteslls 1
Documentation Review Coordinator 1
Coordination of training efforts 1
Services for new communities & Front Desk coordorat 2
Total 11

6.4 NGI INTERNATIONAL TASKS — INCLUDING SSC EFFORT

The estimated effort for these tasks is expressedeiiberately broad ranges. Several attempts were
made to distinguish between large-medium-small N@&ISSSCs, but the metrics for these are not
obvious for this kind of activities, and shoulddetermined by the user communities themselves.

Representation and Networking

U-N-1. EGI User Forum Representation
U-N-2. General Coordination

U-N-3. Feedback

54



Doc. Identifier:
EGI DS D3:

EGI functionalities Date: 6 May 2009

U-N-4. User Conference and other Events
U-N-5. Public Relations
Total range of effort: 12 — 29 FTE of which 9 —dculated as SSC effort

Grid Planning including MCB

U-N-6. Development of Services

U-N-7. Coordination of the Grid Planning activities withdifferent SSC’s
U-N-8. Technical Feedback

Total range of effort: 6 — 12 FTE of which 4 — 8aulated as SSC effort

User Technical Support

U-N-9. VO Registration and VO Database

U-N-10. Site Validation Tests

U-N-11. Core VO Service Provision

U-N-12. Help Desk and Direct User Support

Total range of effort: 7 — 14 FTE of which 4 — &8arlated as SSC effort

Informational and and High-level tools

U-N-13. Case Studies

U-N-14. Application Database

U-N-15. Scientific Gateways / Portals

Total range of effort: 13 — 27 FTE of which 10 —&ticulated as SSC effort

[N.B.: these ranges are affected by estimatedalnéffort levels dedicated to setting up scientific
gateways, and may be subject to change]

Documentation and Training Coordination

U-N-16. Documentation

U-N-17. Training Coordination

Total range of effort: 4.5 — 9 FTE of which 3.5 arficulated as SSC effort

Front Desk
U-N-18. Consulting for new communities
U-N-19. Assistance for Application Porting
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Total range of effort: 12 — 20 FTE of which 8 —dr6iculated as SSC effort

Other NGI International Tasks
Effort to be determined.

Again, several simulations have been made for thasks; however it was felt that thes are not
publishable and should be considered only in theeot of practical guidelines for the UCS planning
activities. These simulations can however be pexidpon request. The global effort for all the UCS
tasks should in any case be around 110 FTEs.
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7 FUNCTIONS OF EGI: EXTERNAL LIAISON FUNCTIONS

7.1 TASK AND SERVICES

7.1.1 Dissemination

A small team within this function will execute tbHessemination activities of the EGl.org. The teaih w
focus on content production and coordinating atitisi Technical and specific services will preféyab
be outsourced to third parties.

The objectives of the dissemination activities &flibrg are:

- to ensure visibility and inform about EGI among idemn makers, funding bodies, research
communities, industry partners and other grid atikies in Europe and in other parts of the
world

- to inform the user communities and NGls

- to arrange activities in collaboration with the NGI

- to create and maintain excellent PR/media relations

- to coordinate publishing of activity and managenteports
- to organise events such as EGI conferences andansers

The dissemination activities need to be effective well targeted. For EGI the dissemination adgsit

at large must be executed both by EGl.org and tdsNvith a clear division of responsibilities.

EGl.org will typically be in charge of tasks reqo@ coordination between NGIs. EGIl.org will

typically deal with common actions of the EGI whithe NGIs are responsible for the EGI
dissemination in their local and regional areass limportant to note that in order to achieve good
results, the dissemination team needs to act isecloollaboration with the user-oriented, grid-
operational and technical activities of EGI.

The dissemination team of EGl.org will serve aazontal link between the stakeholders (NGIs) and
existing user communities, and has therefore aaemte in maintaining the information flow to ge
parties. A dynamic and up-to-date website is a &®ynent in maximising the visibility, providing
support to users and stakeholders and informingitaB®Il. There is therefore a clear need for a
professional and dedicated web editor.

The dissemination team of the EGl.org will sup@ortl coordinate the PR activities of the EGI. Press
releases and Newsletters on the activity and kbyeaements will be published and widely distributed
in order to increase visibility of the EGI. NGlseagxpected to contribute by providing material apgr

and electronic publications. The EGIl.org will albe in charge of organising annual events and
conferences, similar to e.g. the EGEE User Forucththa DEISA Symposium. These events not only
increase the visibility and inform existing usdigt also aim to broaden the user base. Exposuthert
major events in Europe and beyond will also be dioated and organised by the dissemination team of
EGl.org, whereas NGIs are responsible for EGI rsgmation at local and regional events. The
representation may consist, for example, in a ptasien, where the dissemination team would agsist
identifying the right experts.
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NGIs active on the international front are consédeto represent themselves, but are of coursetdree
propose coordination of any international actigitieith EGI.org.

In the initial phase of EGI, the core EGIl.org dimgsation team will be modest in size, but can be
augmented by a rotation of 1-2 colleagues fromNi@&s. The NGIs will be requested to provide a
contact person for the dissemination activitiedinitheir own organisations.

7.1.2 Industry Take-up

It is recognised that sustainability of EGI woulenlefit from a persistent activity aimed at incragsi
participation of the private sector in the Europegia infrastructure, which would bring additional
competences and financial resources to the iniiati

As a publicly funded infrastructure dedicated tse@ch, the usage policies will be determined nbt o

by EU policies, but primarily by national law andligies. The usage policies can be expected to be
comparable to those of other similar research stfuatures, such as the GEANT network. Commercial
usage is therefore limited, and usage by the bssiard industry sectors has primarily to be in fofm
research collaborations with European and natiomalearch institutes, universities and other
educational institutions. The EGIl.org managementtnaevelop a business model for the grid
infrastructure, whose commercial potential is hogvderseen to be limited.

The general interest and potential use by indwsinycome in many forms;

- use of the EGI infrastructure in R&D (collaboratiamith the publicly funded research
community);

- the EGI infrastructure as “state-of the-art"/"bpedctice” for industry;
- industry use of the EGI infrastructure for testamgl learning;
- industrial projects with occasional exceptionaluiegments (critical computing on demand).

EGl.org is to initiate discussions with stakehofd&r establish access policies for industrial nesea
projects in the pre-competitive domain and for stdal production projects accessing innovative
technologies or deploying innovative strategies.lN@e expected to work along similar lines on a
national level.

Following the recommendations of the e-InfrastreetiReflection Group (e-IRG) Task Force on
Sustainable e-Infrastructures, industry has todmn sas both a potential user and a service provider
Today it is possible to identify an emerging busseased on the major European grid technologies.
EGIl.org should welcome such initiatives and esshbfiolicies allowing emerging companies and other
initiatives a fair competition in providing servicéor the EGI.

7.1.3 Other External Relations

External relations are defined as relations withaarsations and initiatives outside EGI and of aire
relevance for EGI in terms of collaboration or moggeration. Examples of such organisations and
initiatives are:

*  grids outside Europe
» commercial grids (e.g. cloud computing efforts)
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» large-scale international research collaborationg. (the EIROForum organisations, ESFRI
projects and WLCG)

* networking organisations (e.g. NRENs, DANTE, TERENA
* policy and standard shaping bodies (e.g. e-IRG FHSBGF)

The EGI.org management, and specifically the Dinecthould be in charge of External Relations. This
responsibility should primarily be focused on

- establishment of formal relations when necessary

- promotion of a common understanding on policiegraf interoperation
- influence on policy and standards shaping actiwitie

- networking and enlargement of the EGI “sphere tfience”

The operational aspects in interoperation with iotireds are handled by the EGl.org Grid Operations
function.

The activity does not entail pro-active standatthsawork, but handles the relations of EGl.orghwit
organisations such as OGF, e-IRG and OASIS. EGkbauld consider membership in organisations
like OGF and OASIS if deemed beneficial for EGl.eTork could include coordination and reporting
of participation in different standards working gps and interfacing with the technical teams ingdlv
in the actual standardisation. To maximise the @ut of the external relations activity, the EGl.org
management should encourage synergies with extergahisations and initiatives through the NGls.

7.2 OUTLINE OF TIME EVOLUTION

As for other tasks, the description provided irs ttihapter refers to the first year of EGI. Suclwvdies
are however expected to be rather constant in tivite,the very important exception of industry take
up, which is likely to start rather modestly, asrad of feasibility study, but expected to growdamay
in future also require some change to the EGI 8irado better accommodate commercial partners.

7.3 EFFORT

Dissemination:

FTE estimation: 2 FTE for EGI.org and 0.5 for ealthi

According to the above analysis the following exigeris proposed:
- Adissemination manager — 1 FTE for EGl.org
- A web editor — 1 FTE for EGl.org

- NGI dissemination interface for EGI — 0.5 FTE fach participating NGI. As mentioned
above, 1-2 of the NGl interfaces can also furthaif she EGI dissemination team.

Industry Take-up:
FTE estimation: no additional manpower
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It is proposed that the EGl.org Director and thenaggement team cover these activities at the initial
stage of EGI. The effort could increase substdntial the subsequent years once effective ways of
collaborating with the business world are establish

Other:

FTE estimation: 2 FTE for EGIl.org.

According to the above analysis the following exigeris proposed:
1) A policy and external liaison manager — 1 FTE f@lBrg
2) A standardisation liaison manager — 1 FTE for Efgl.o
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8 FUNCTIONS OF EGl: MANAGEMENT

8.1 EGI COUNCIL AND ITS MEMBERS

The main actors of EGI are the National Grid Ititi@as (NGIs) which operate the grid infrastructuires
each country and represent the requirements of ttaional scientific communities together with
resource providers and all e-Infrastructure-relatstitutions in a transparent way.

The top-level executive layerin EGI is theEGI Council, constituted by théGls which accept the
statutesThe NGIs govern EGl.orgnd voice their views on all EGI matters as votmgmbers in the
EGI Council. Other members of this body are #h&sociate Members i.e. European institutions
represented in the EIROFORUM or ESFRI, anwh-voting representativesof non-European partner
grid infrastructures. This representation is expgdb be reciprocated, with the EGI Council being
represented in the governing bodies of those pagtmgs.

The EGI Council may designammmitteesto work on topics specified by the Council. It may
furthermore elect aixecutive details will be defined once the EGl.org statwdes finalised and the
future EGI Council has voted on them. Theector andHeads of Units of EGl.org as well as the
Chair of the User Forum Steering Committee wilkkefficio Council members.

8.2 EGI.ORG AND ITS MANAGEMENT

The EGIl.org full-timeDirector provides the organisational interface to the EGUIl, to funding and
policy bodies (EC etc.) and to several EGinmittees on the one hand, and to the heads of the EGl.org
units on the other. For all internal and external atigi the EGIl.org Director has an assistant. The
EGl.org Director will be supported by a secretaraatd by dedicated staff to prepare policy
developments, representation on European leveltcasdpport the EGI Council.

The EGI advisorcommittees/bodies identified at this moment are the User Forum Stge€Committee
(UFSC) and the Middleware Coordination Board (MCB).

In EGl.org four permanenunits are identified: theAdministration Unit headed by the Central
Administration Officer (CAO), thé®perations Unit headed by the Central Operational Officer (COO),
the Middleware Unit headed by the Central Technical Officer (CTO) #relJser Community Services
headed by the User Coordination Officer (UCO). aHeninistration also includes staff to cover public
relations, human resources, administrative andl lsgavices. Projects may, based on EGl.org's
findings, be embedded in these units or they magrbanised as a separate project-oriented unifrwith
EGl.org, but need to be always embedded in theniggton’s structure.

The following graph summarises the characteristidhe EGl.orgnanagement structure
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Figure 3: EGI Management Structure
The following table quantifies the management-eslgiositions mentioned above.

Table 7: EGl.org management effort

Position FTE

Director
Assistant to the Director
Secretaries

CTO
COO
uco

CAO

Admin. Staff
Legal expert

PN R (R (RP RPN R R

Total (positions paid by membership fees

N
[
=
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8.3 EGI USER FORUM

The user communitieswill have representation and support mechanisrastive EGIUser Forum
(UF). More details on User Communities Support isdtructure are provided in Chapter 8.

User communities are represented in tiser Forum Steering Committee(UFSC) through the NG,
the respective SSC, or — if there is no SSC — tirdbe related international project. TBkairperson

of the UFSC is amx officio member of the EGI Council. The UFSC advises bothGbuncil and the
EGl.org Director on all matters regarding the imashent of users of the EGI e-Infrastructure. The
UFSC will organise an annual general meeting of uskér communities to facilitate information
exchanges at all levels.

At the management level, the SSCs will assist illectng and transferring the requirements and
feedback from the user communities to EGI through &rid Planningeam (see Chapter 8); the team
participates in the EGI Middleware Coordination Bbavhich is responsible for more long-term
technical planning; it may also establish othersmly committees to work with the EGI.org Director.

8.4 EGI MIDDLEWARE COORDINATION BOARD (MCB)

The Middleware Coordination Board (MCB) is the Healdy that sets technical priorities and takes all
decisions concerning thmaintenance support andevolution of themiddleware deployed on the EGI
e-Infrastructure; more details about the Middlew8tgport are provided in Chapter 7. The MCB is
composed of representatives of the following aremspointed in agreement with the EGI.org
management:

- the mainmiddleware developers of the components in use in the EGfradtructure (i.e. the three
European Middleware Consortia);

- theoperationsfunction representing all operational requiremafitt Gl.org, NGIs and resource
providers;

- theSpecialised Support CentergSSCs), representing the various user communities
organised in thematic disciplines.
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9 SUMMARY OF TASKS AND EFFORT

This chapter summarizes the information of EGI fioms, owner of the function (EGl.org, NGI,
middleware consortia, SSC), and possible provitterthe service (e.g. is the function provided Eds|

by the personnel located in EGI headquarters oitdandelivered by the NGIs).

Table 8: Summary of EGI tasks and related estimateéffort

Function
Owner of the| Effortin FTE

Code Description function

OPERATIONS AND SECURITY

Operation of tools and Services

O-E-1 Operation of the grid topology and configuratioRGl.org 1
repositories

O-E-2 Operation of accounting repositories for internadig EGI.org 1
VOs

O-E-3 Operation of the grid repositories storing monitgrj EGl.org 2.5
and performance data, and other related information

O-E-4 Operation of the grid operations portals B 0.5

O-E-5 Grid operation and oversight of the e-Infnastiure EGl.org 1

Support

O-E-6 Central and regional Grid support, operation of EGl.org 2
ticketing system and of a document repository

O-E-7 Triage of incoming problems EGl.org 2

O-E-8 Gathering of requirements for user support toold [aBGl.org 0.5
processes

Other Tasks

O-E-9 Coordination of middleware roll-out and deploymegnEGI.org 1
middleware pilot and certification testbeds

O-E-10 Coordination of resource allocation and of brokgrireGl.org 0.5
support for VOs from NGls

O-E-11 Coordination of interoperations between NGIs aiitl.org 0.5
other grids. EGl.org

O-E-12 Coordination of network support EGl.org 0.5
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O-E-13 Coordination of definition of best practices, openas | EGl.org 0.5
procedures, operations requirements

O-E-14 Operation of production grid core software servi¢esGl.org 1
catch-all services for international VOs, catch&i

Security

O-E-15 Coqrdination of security policy development gnBGl.org 0,5
maintenance

O-E-16 Coordination of security and incident resggn EGl.org 1

Development

O-E-17 Coordination of development and maintenance| B6I1.org 1
operational tools

Operations

O-N-1 Opergtio_n of the NGI grid topology and configuratioNGls a)
repositories

O-N-2 Operation of the NGI accounting repository I8IG a)

O-N-3 Operation of repositories storing monitoring amMiGls a)
performance data, and other related information

O-N-4 Operation of the NGI operations portal NGls ) a

O-N-5 NGI e-Infrastructure oversight®and 2% line support.| NGls a)

O-N-9 Operations coordination at NGl level NGls a)

Support

O-N-6 Operation of the NGI ticketing system, gathering| &iGls a)
new requirements for user support tools in theargi

O-N-7 Regional helpdesk NGls a)

Other Tasks

O-N-8 Operation of production grid core softwarevsmes NGls a)

O-N-9 Operations coordination at the NGl level NGls a)

Middleware development and support

Middleware Unit of EGl.org

M-E-1 Maintain and document processes and quality cuiteEGl.org 1
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common to all middleware providers.

M-E-2 Provide and support tools to enable and monitor| th&l.org 1
processes

M-E-3 Define quality and conformance criteria for UMIEGI.org 3
components. Verify that accepted components |are
certified according to the agreed process andfgéitis
quality and conformance criteria

M-E-4 Maintain a repository of certified middlewardGl.org 2
components or references thereto.

M-E-5 Follow the daily execution of the strategic plaBGl.org 1
endorsed by the MCB. Promote the EGI participation
in standardisation bodies.

Middleware maintenance

M-C-6 Maintenance and support of security middlewanaw consortia 160
components

M-C-7 Maintenance and support of data managememi consortia 18
middleware components

M-C-8 Maintenance and support of job managenjeniv consortia 28
middleware components

M-C-9 Maintenance and support of information managemaemyv consortia 160
middleware components

M-C-10 Other middleware maintence related activity mw consortia 1%

USER COMMUNITY SERVICES

Representation and Networking (User Forum)

U-N-1 User Forum Representation NGIs / SSCs 2-5

U-N-2 General Coordination NGls / SSCs 2-7

U-N-3 Feedback NGls / SSCs 3-6

U-N-4 User Conference and other Events NGls / SSCs 2-5

U-N-5 Public Relations NGIs / SSCs 3-6
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Grid Planning and MCB
U-N-6 Development of Services NGls / SSCs ©
U-N-7 Coordination of Grid Planning NGlIs / SSCs 3-6
U-N-8 Technical Feedback NGIs / SSCs 3-6
User Technical Support
U-N-9 VO Registration and VO Database NGlIs / SSCs 2.3
U-N-10 Site Validation Tests NGIs / SSCs 1-3
U-N-11 Core VO Service Provision NGls / SSCs 2-4
U-N-12 Help Desk and Direct User Support NGlIs / SSCs 2-4
Informational and High Level Tools
U-N-13 Case Studies NGIs / SSCs 3-6
U-N-14 Application Database NGls / SSCs 3-6
U-N-15 Science Gateways / Portals NGls / SSCs 7-15
Documentation and Training Coordination
U-N-16 Documentation NGIs / SSCs 2-4
U-N-17 Training Coordination NGls / SSCs 2.5-5
Front Desk / Services for New Communities
U-N-18 Consulting for New Communities NGIs / SSCs 4-8
U-N-19 Assistance for Application Porting NGIs / SSCs 8-12
Other NGl International Tasks NGls Thd
UCS Team in EGl.org
U-E-1 User Forum Support EGl.org 1
U-E-2 Coordination of SSC activities EGl.org 2
U-E-3 Event Organisation EGl.org 1
U-E-4 Grid Planning & MCB EGl.org 1
U-E-5 Technical Coordination — User Technical Support EGl.org 1
U-E-6 tTe(;hnicaI Coordination — Informational and and Highel | EGl.org 1
ools
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U-E-7 Documentation Review Coordination EGl.org 1
U-E-8 Coordination of Training EGl.org 1
U-E-9 Services for new communities & Front Desk coordorat | EGl.org 2
External LIAISON Functions

E-E-1 EGl.org Dissemination team EGl.org 2
E-N-2 Dissemination in regional / NGl level NGls S5(er NGI
E-E-3 Industry Take-up EGl.org )
E-E-3 Other External relations EGl.org 2
EGI management

D-E-1 Director EGl.org 1
D-E-2 Assistant of Director and secretaries EGl.org 3
D-E-3 Chief Technical Officer, CTO EGl.org 1
D-E-4 Chief Operational Officer, COO EGl.org 1
D-E-5 User Coordination Officer, UCO EGl.org 1
D-E-6 Chief Administrative Officer, CAO and staff GEorg 4

a) Amount of resources needed altogether for t&sk&1 — O-N-9 depends on the size of the NGI.
Small NGI: 2-4 FTE; Medium NGI:5-10 FTE; Large N®&4-22 FTE.

®)See table in Chapter 7.1.5. for detailed break dogitween middlewares
° Effort not budgeted in EGI Blueprint
9 EGl.org director is assumed to take care of ti@setions
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10. CONCLUSIONS AND NEXT STEPS

This Deliverable defines the Functions of EGI aodether with the European Grid Initiative (EGI)
Blueprint (deliverable D5.4) it outlines the propbdeveloped by the EGI Design Study (EGI_DS) to
establish a sustainable grid infrastructure in Rarby the end of EGEE-III in spring 2010.

This Deliverable and the Blueprint have been pregham the context of EGI_DS to describe and detail
the implementation of a sustainable e-Infrastrctur Europe and describes the EGI actors, their
functions and related effort that are needed tomaptish this. This amounts to 51 FTE for the
coordinating organization EGl.org. On the otherchah5 to 30 FTE are estimated to be necessary to
cover basic international tasks at the NGI levebider to be part of EGI (the precise requirement
depends on the size of the NGI, on the demandseolotal user communities and on the commitment
to take on international tasks). The estimated alveperational effort estimated for the NGIs is
amounts to 225 FTE, while the estimated total éffoovided by the NGIs for User Community
Services amounts to 110 FTE.

The function that is currently estimated to requimest of the EGI effort deals with the efficiergcare
and seamless operation of the pan-European grdsinficture. It is however worth recalling heret tha
meeting the needs of the existing and new gridsjus@nd enlarging the number of the research
communities able to benefit from the grid advansageone of the main objectives of EGI. Thus, the
function that describes the User Community Servisest the very heart of EGI. For this function the
effort estimated will be provided by the NGIs, atioated and supported by EGl.org. For UCS it is
expected that most of the activities will be orgadi in SSCs, set up by the relevant Scientific
Communities.

The effort required for the maintenance and suppbrthe Grid middleware is also crucial for the
performances of the Grid and the satisfaction ®fugers: only a small fraction of it (about 109), i
however expected to be sustained by the NGIs viboEg§; while the rest will be financially supported
by other actors, typically the middleware consortia

This document, together with the Blueprint, wiltfothe basis for the preparation of the EGI project
be completed by November 2009, and which will ciontiae final definition of the Functions described
here. The next steps planned by EGI_DS, whichalélb provide input for the preparation of the EGI
project, are two further deliverables both due ume}July 2009: the “Grid Infrastructures transition
towards EGI” (D5.5) and the “EGI function defintideedback” (D3.4). This latter deliverable will
collect the views expressed by the different EGbr=con the functions proposed in this documenis th
helping to provide guidelines for the preparatiérthe EGI project. The feedback to be incorporated
D3.4 will be actively solicited as soon as the presdocument is made public. The actors explicitly
targeted for the feedback on this document will be:

- the NGils;

- the existing grid Users and the respective VOsprganized in the EGEE NA4 activity, in the
WLCG Project, and in the active projects listedhie Appendix A of this document;

- other Actors contributing to the operation of thr@dnfrastructure (in the framework of EGEE-III
and other infrastructure projects;

- the middleware consortia;
Feedback will be welcome also from any other paithng to contribute to the establishment of EGI.
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APPENDIX A: DESCRIPTION OF EUROPEAN PROJECTS

A.l SUMMARY TABLES

Table A.1 below shows the European projects andlyzbe listed grid projects comprise international
projects with European participation, projects aigniat extending the usage of the European
infrastructure to research communities in otheriomg and a sample of projects dealing with
middleware, data, etc. The objective is to illustrénat many projects implement similar functionatt
can be grouped in categories identified in thisudeent; an EGI infrastructure, offering these funics,

is likely to support such projects and to allowaéincy-enhancing and cost-effective synergies.

Table A.1 — European projects consulted/analyzed.

Name Typé | Duration| Yearly | Yearly Link

(months)| Effort Budget (€)

(PMs)

EGEE Il I 24| 4,505.00 16,000,000 http://www.eu-egeg/
ﬁALTIC-GRID I 24 448.00 1,499,000 http://www.balticgrid.org/
SEE-GRID-SCI I 24 302.00 1,014,443 http://www.seekgu/
ETICS 2 R 24 218.2% 1,336,000 http://www.eticsprbpu/etics
OMII-EUROPE R 24 678.0( 3,174,191 http://www.omiirepe.org
GRIDCC R 36 449.0( 1,763,000 http://www.gridcc.ongs/
INT.EU.GRID R 24 302.00 1,318,500 http://www.intetige-grid.eu
BIOINFOGRID F 24 146.0C 527,104 http://www.bioinfadyeu/
CYCLOPS F 24 61.0( 412,500 http://www.cyclops-pcbjeu/
E-NMR F 36 100.00 922,21f http://www.e-nmr.eu/
ITHANET F 24 52.00 603,650 http://www.ithanet.eu/
DEGREE F 24 670,000 http://www.eu-degree.eu/
EUROVO-DCA F 28 72.90 702,857 http://lwww.euro-vagyor
EUCHINAGRID C 27 693.00 577,77 http://www.euchindgrg/

% | = Infrastructure projects, S = (Software) Deyeient projects, F = Field-Specific projects, C =
International Collaboration projects, D = Data Mg@ment projects, P = Policy & Public Relations
projects, O = Other projects.
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EUMEDGRID C 26 587.00 759,231  http://www.eumedgid/
EUASIAGRID C 24 180.00 727,075  http://www.euasidgrig/
EUINDIAGRID C 24 163.00 640,410 http://www.euindiaorg/
EELA-2 C 24 672.0Q 1,284,160 http://www.eu-eela.eu/
D4SCIENCE D 24 200.00 1,575,000 http://www.d4sceeaa
DRIVER D 18 244.70 1,233,333 http://www.driver-rafory.eu
BELIEF P 24 604,226 http://www.beliefproject.org/
E-IRG SP P 24 22.50 183,042 http://e-irg.eu/

ICEAGE @) 24 216.00 600,000 http://www.iceage-eu.org
ISSEG @) 24 102.50 655,000 http://www.isseg.eu/
RINGRID (0] 18 123.00 666,110 http://www.ringrid.eu/

Table A.2 below summarises the effort of projectsvihich full tables were included in this chapter:
EGEE-III, BalticGrid, SEE-GRID-SCI, ETICS, OMII-Eape, GridCC, BIOINFOGRID, CYCLOPS, e-

NMR, Ithanet, EUChinaGRID, EUMEDGRID, EUAsiaGridUHNndiaGrid, EELA-2, D4Science and

ICEAGE. A separate sum is reported for the infragtire projects (EGEE-III, BalticGrid, SEE-GRID-
SC1).

Effort in FTE
Effort per function Infrastruct
All Projects nirastructure
Projects

Total 146.85 60.65
Middleware

Funded 80.95 33.35

Total 308.32 215.75
Operations

Funded 184.25% 120.75
User-oriented activities Total 303.87 150.57
(includes Application support,
Training, and Dissemination) Funded 198.11 89.77
Global Effort Total 759.04 426.97
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Funded 463.31 243.87

Note that for EUAsiaGrid, EU-IndiaGrid the non-Effoet is not separated, and thus is counted in the
above table.

In the following of this Appendix, for each projeist provided at least an estimate of the yearly
manpower or annual budget, a description, detadicitievements and future plans; where available, a
table is also included for the effort in each & three clusters of functions expressed in FTE.

For a full description, more detailed informatiom the projects and for updates, please consuE@ie
Knowledge Base: http://knowledge.eu-egi.eu/.

A.2 INFRASTRUCTURE PROJECTS

A2.1 EGEE

Building on investments from member states intéonal resources and thanks to the EC-funded EGEE
project (Enabling Grids for E-sciencE), Europe dasgeloped a scientific grid infrastructure for alevi
range of research communities in and across mambeiestates .

More than 250 sites in 48 countries contributeht® EGEE infrastructure which, at present, provides
round-the-clock access to over 80,000 CPUs to camties across Europe, in areas such as
Archeology, Astronomy, Astrophysics, Civil Protertji Computational Chemistry, Earth Sciences,
Finance, Fusion, Geophysics, High Energy Physide, $ciences, Multimedia, Material Sciences; the
infrastructure is serving over 10000 registeredsispread across some 90 Virtual Organisations. In
2007, about 25PB of data were stored in disk ape/ k4SS storage.

Peaks of 3.5 Mjob per month have recently been rebdeon the EGEE infrastructure, which
corresponds to 115 kjobs per day. During 2007 20&i8kyears of CPUs were used. The high-energy
physics (HEP) community currently accounts for titiwvds of the use of these computing resources,
with the rest being used by researchers in otheddi (see above). It is expected that the HEP
community alone will increase the usage by a facfdb during the next year. Massive data transfer
rates of up to 1.5 GB/s have already been reached.

EGEE Il Effort Table

Project Activities Effortin FTE
JRA1L: Middleware Engineering Total 52.8
. SA3: Integration, Testing and Certification
Middleware TNAS5.3: Monitor EGEE contributions to standardieati Funded 26.4
activities ’
Operations SAL: Grid Operations Total 189.9
SA2: Networking Support Funded 949
User oriented NA35 User Training _and Induction _ Total 121.7
o NA4: User community support and expansion
activities NA2: Dissemination, Communication and Outreach Funded 60.9
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Project duration: 24 months
Yearly effort: PM 4,505; Annual budget: €16,000,000
Project’s home pagéttp://www.eu-egee.org/

A.2.2 BalticGrid-Il

The BalticGrid Second Phase (BalticGrid-1l) projéctdesigned to increase the impact, adoption and
reach, and to further improve the support of sesviand users of the recently created e-Infrastreli@u
the Baltic States.

This will be achieved by an extension of the B&tfid infrastructure to Belarus; interoperation loé t
glLite-based infrastructure with UNICORE- and ARGséad Grid resources in the region; identifying
and addressing the specific needs of new sciemiffiiomunities such as nano-science and engineering
sciences; and by establishing new grid serviceslifguistic research, Baltic Sea environmental
research, data mining tools for communication modghnd bioinformatics.

The e-Infrastructure, based on the successfuldgiidl project, will be fully interoperable with than-
European e-Infrastructures established by EGEE, EE&Sociated projects, and the planned EGI, with
the goal of establishing a sustainable e-Infrasiinedn the Baltic region.

The e-Infrastructure of 26 clusters deployed ire foountries during the first phase of BalticGrid is
expected to expand, both in capacity and capalofitis computing resources.

The BG-Il consortium is composed of 13 leadingiin8bns in seven countries: 7 in Estonia, Latvia
and Lithuania, 2 in Belarus, 2 in Poland, and en8weden and Switzerland, respectively.

The overall vision is to support and encouragemnisits and services used in the Baltic region to

conveniently access critical computing resourceslavle to them both within Europe and beyond, and
thus to faciliate effective research collaborations

BalticGrid-Il Effort Table

Project Activities Effortin FTE
JRAL: Enhanced Application Services on Sustainable | Total 4.25
Middleware Infrastructure
NA4: Policy and Standards Development Funded 4.25
Operations SAL: Grid Operations Total 16.25
SA2: Network Resource Provisioning Funded 16.25
. NAZ2: Education, Training, Dissemination and Outteac | Total 16.87
US‘?r. erented NA3: Application Identification and Collaboration
activities SA3: Application Integration and Support Funded 16.87
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Project duration: 24 months
Yearly effort: PM 448; Annual budget: €1,499,000
Project’'s home pagéttp://www.balticgrid.org/

A.2.3 SEE-GRID-SCI

The South-East European (SEE) e-Infrastructureiativies are committed to ensuring equal
participation of a less-resourced region like Sdtist Europe in European e-Infrastructure trentds. T
SEEREN initiative has deployed a regional netwankerconnected with the pan-European GEANT
backbone, and has established a regional gridsinfreture through the SEE-GRID initiative.

SEE-GRID-SCI leverages the SEE e-Infrastructurertable new scientific collaborations among user
communities.

SEE-GRID-SCI stimulates widespread e-Infrastrucwpéake by new user groups across the region,
fostering collaboration and providing advanced ueses to a wider range of researchers, with an
emphasis on strategic groups in seismology, meltapraand environmental protection. The initiative
thus aims to have a catalytic and structuring eftet target user communities that currently do not
directly benefit from the available infrastructures

In parallel, in response to user demand, it aimexfmand the regional e-Infrastructure by increasiirg
computing and storage resources and involving reiner countries in the region.

Finally, SEE-GRID-SCI endeavours to help consobdaational grid initiatives in the region, paving
the way for them to be part of a longer-term sustilie grid infrastructure in Europe.

SEE-GRID-SCI Effort Table

Project Activities Effortin FTE

o . Total 3.6

Middleware JRA1 Development of application-level services
Funded 2.7
_ Total 9.6

Operations SA1 Infrastructure Operations

Funded 9.6
User oriented NA4: User communities support Total 12
activities NA3: Dissemination and Training Funded 12

Project duration: 24 months
Yearly effort: PM 302; Annual budget: €1,014,443
Project’s home pagéttp://www.see-grid.eu/
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A.3 DEVELOPMENT PROJECTS

A.3.1 ETICS

The objective of the ETICS 2 project (e-Infrasturet for Testing, Integration and Configuration of
Software) is to offer a software build, test andilgy assurance validation service across different
infrastructures and to promote the widespread aalopff grid-based software engineering technologies
by existing and new infrastructures. The approaohsists in consolidating and expanding the
availability, flexibility and efficiency of the egting ETICS services across those infrastructures,
capturing commonalities and promoting open stargandsoftware build, testing and quality assurance.

During the first phase of the ETICS project (20@®2), a number of major challenges in the adoption
of common build and test services across seveo@gis were identified through the close collakiorat
with many projects and via dissemination event® dhallenges can be summarised as follows:

* The lack of skilled personnel able to design angdl@ment efficient validation test suites for
complex grid scenarios associated to the complexitihe deployment and management of grid
software.

» The lack of widely adopted validation procedured aretrics as well as a relative lack of trust
at technological level between users and providers.

* The diversity of utilisation scenarios, the needdpecialised validation methods and tools and
the necessity of supporting emerging technologiesséandards (e.g. IPv6).

* The lack of grid-aware, implementation-independist design and workflow management
tools.

» The complexity of setting up and managing securdtifplatform validation testbeds.

 The dispersion of resources across multiple so@wapositories, third-party testbeds and
private resources, which are not accessible thr@egimon mechanisms, making it difficult to
share information and protect existing investmantsgacy systems.

ETICS 2 addresses the identified challenges byigiry a common software configuration model,

multi-platform and language-independent build aest ttools, an open repository of packages and
reports produced during builds and test runs, eitbé tools to collect software metrics, generate
reports and monitor the overall quality and staddammpliance of distributed software and a standard
based certification model (Grid-QCM). The focus da maximising automation of the software

development process from build to release, minimgishe time and effort required to perform complex
tests in realistic grid and distributed environnsent

In addition, ETICS extends the availability of distted build and test services to multiple
infrastructures, allowing the automatic deploymefit complex multi-node tests using the major
European and international middleware implememntat&uch as gLite, UNICORE and Condor.
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ETICS 2 Effort Table

Project Activities Effortin FTE

_ JRAL - Testbed Management Technologies Total 4.6
Middleware JRA2 - Test Management Tools

Funded 2.8

] SALl - Service Management Total 10.3

Operations SAZ2 - Infrastructures Support

Funded 7.7

User oriented NA2 - Dissemination, training and certification Total 2.0

activities Funded 20

Project duration: 24 months
Yearly effort: PM 218.25; Annual budget: €1,336,@10

Project’'s home pagéttp://www.eticsproject.eu/etics

A.3.2 OMII-EUROPE

The EU-funded Open Middleware Infrastructure Ingéitfor Europe (OMII-Europe) has delivered a
collection of re-engineered components that endtieroperability between key grid middleware
platforms.

Components are selected for their potential in fiell of interoperability: similar functionalities,
availability and maturity of standards, open natfrthe standard, etc.

In line with a service-oriented approach, the fomu®n individual components rather than on full
middleware distributions to prove that interopeligbcan be achieved even among completely differen
grid middleware architectures.

The final objective is to make the quality-assureeengineered components available in a common
repository to be re-introduced in their originabiadieware releases.

OMII-Europe started in May 2006 with 16 establisipagtners from Europe, the USA and China.

OMII-Europe’s primary focus is on the gLite, Globaisd UNICORE platforms. Specific services were
identified for re-engineering, such as job execuffBES/JSDL), data integration (OGSA-DAI), VO
management (VOMS), accounting (RUS) and portal loitipa(GridSphere).

During the first year emphasis was on relationshipding among all internal and external partners,
participation in OGF and other working groups amdtlee design and prototyping of the components
with the aim of delivering alpha versions by thel efithe project year.

The second year saw the beginning of QA tests, 1apnpf training events, continued cooperation with
partner projects and participation in standardisativents and the bulk of development leading ¢o th
delivery of final versions of all components by @&l of the project.
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OMII-Europe sets out to promote the definition dimel implementation of open standards in all fieltls
grid computing. The project established the conttegit standards are fundamental for the futureridf g
middlewares and proved that interoperability caadi@eved even between very different architectures

OMII-Europe Effort Table

Project Activities Effortin FTE
JRAL: Re-engineering of services Total 38.2
- JRAZ2: Identification of new services
Middleware JRAZ3: Infrastructure integration Funded 17.3
JRA4: Benchmarking ’
SA1: Repository Total 14.9
Operations SA2: Quality Assurance
SAS3: Support Funded 6.2
User oriented NAZ2: Outreach and inreach Total 3.4

Project duration: 24 months
Yearly effort: PM 678; Annual budget: €3,174,191
Project’s home pagéttp://www.omii-europe.org

A.3.3 GRIDCC /DORII

While remote control and data collection was pdrttiee initial grid concept, most recent grid
developments have been focusing on the sharingstfodited computational and storage resources. In
this context, compute-intensive applications ordydto use these grid elements in order to acgess a
unlimited amount of computational power and diskage. However, scientific and technical facilities
provide concrete use cases where a strong intenadvetween the instrumentation and the
computational grid is required.

The EU-funded GRIDCC project, launched in Septen2loéd, provides a validated technology that can
be deployed on top of existing grid middleware, leiting grid opportunities for the secure operation
and monitoring of remote instrumentation. EGEE @Llig the natural reference grid middleware for
GRIDCC and the EGEE e-infrastructure is the natiseathework to deploy and integrate this instrument
grid technology on.

The goal of GRIDCC was to build a geographicallgtidbuted system able to provide access to and
control of distributed complex instrumentation, geny over a large number of diverse environments,
from a set of sensors used by geophysical statiomsitoring the state of the Earth to a network of

small power generators supplying the European pasidr These applications rely on real-time and

highly interactive operations of grid computingagesces. To achieve this goal the project has pdrsue
three main objectives:
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* To develop generic grid middleware, based on exgdtiuilding blocks (Grid Services), which

will enable the remote control and monitoring aftdbuted instrumentation.

* To incorporate this new middleware into a few digant applications to validate the software
both in terms of functionality and quality of ser@i These applications include, among others,
European Power Grid, Meteorology, Remote Operaifam Accelerator Facility, High Energy

Physics Experiment.

« To widely disseminate the new software technologyl dahe results of the application
evaluations on the test beds, and to encourageda rainge of stakeholders to evaluate and
adopt this grid-oriented approach to real-time warand monitoring of remote instrumentation.

GridCC Effort Table

Project Activities

Effort in FTE

WP1: System Architecture Total 21.7
WP2: Real-time and Interactive web services
Middleware WP3: Grid-Enabled Instrumentation
WP4: Brokering access to existing Grid resources Funded 10.8
WP5: Cooperative Environment (user-oriented?)
Total 0
Operations N/A
Funded 0
User oriented WP6: Integration and Pilot Applications Total 15.7
activities WP7: Information dissemination and exploitation Funded 78

Project duration: 36 months
Yearly effort: PM 449; Annual budget: €1,763,000
Project’s home pagéttp://www.gridcc.org/cms/

A.3.4 INTERACTIVE EUROPEAN GRID

The objective of the Interactive European Grid @cbjis the deployment of an advanced grid-
empowered infrastructure in the European Researeh #pecifically oriented to support the execution
of demanding interactive applications. The Intav@cEuropean Grid, whilst interoperable with EGEE,
will focus on the support for remote interactivell@ooration and the reinforcement of the global
framework for operation of virtual organisationsr fiesearch projects in areas like biomedicine,
astronomy, environment, physics, robotics, arclagolthat are likely to benefit from being grid-
enhanced. The initiative exploits the expertiseegated by the EU CrossGrid project to provide
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researchers with interactive and simultaneous actesarge distributed facilities through a friendl
interface with powerful visualisation.

Project duration: 24 months
Annual budget: €1,318,500
Project’'s home pagéttp://www.interactive-grid.eu/

A.4 FIELD-SPECIFIC PROJECTS

A.4.1 BIOINFOGRID

Since the completion of the Genome Project, givem tast number of identified sequences, the
problems associated with computational resourceslatw to process biological data have increased
dramatically. Moreover, the amount of data continteeincrease at a high speed as new technolofjies o
high-throughput expression analysis create a cootis flow of information to be processed and

interpreted. Furthermore, comparative genomics gamketic variation studies which employ modern

analysis methods to identify genes in diseasesecesttlitional data challenges.

The BioinfoGRID project has successfully demonsttahe potential of grid computing for addressing
the computational challenges the bioinformatics momity is faced with. More specifically,
BioinfoGRID has evaluated applications in the feelof Genomics, Proteomics, Transcriptomics and
Molecular Dynamics, showing that data calculationes can be significantly reduced by distributing
the computation across thousands of computerstbeeEGEE grid infrastructure. It is now possible to
walk through the sequencing of the Human Genome tandtudy complex multigenic diseases,
analysing in parallel thousands of molecular congms

However, the BioinfoGRID project has also identifiemitations that still exist in terms of friendéss,
completeness, robustness and standards compliéribe existing tools for the biological data access
and management as well for the grid jobs submissimmitoring and bookkeeping. The project has also
highlighted the need for continued disseminatiotiviies to raise grid awareness within the
bioinformatics community.

BIOINFOGRID Effort Table

Project Activities Effortin FTE
] Total 0
Middleware N/A
Funded 0
Operation N/A Total 0
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Funded 0

WP1: Genomics applications in grid

WP2: Proteomics Applications in grid

WP3: Transcriptomics Applications in grid

WP4: Database and Functional Genomics Applications
WP5: Molecular Dynamics Applications

WP6: Coordination ofechnical aspects and relation with
grid infrastructure projects, user training, apgaticn Funded 93
support and resources integration
WP7: Dissemination and Outreach

Total 12.2

User oriented
activities

Project duration: 24 months
Yearly effort: PM 146; Annual budget: €527,104
Project’'s home pagéttp://www.bioinfogrid.eu/

A.4.2 CYCLOPS

CYCLOPS brings together two important communiti@ES (Global Monitoring for Environment
and Security) and grid, focusing on the operateeta and needs of European Civil Protection (CP).
The main objectives of CYCLOPS are:

1) To disseminate EGEE results to the CP commurdgsessing the suitability of the EGEE
infrastructure for CP applications. A variety oftiaities will focus on dissemination and outreach,
training, workshops, possibly in conjunction witlBEE events, and on promoting a close collaboration
between the two communities.

2) To provide the EGEE community with knowledge aaduirements that characterise CP services.
These requirements will also be used to assegsasbility for the development of an advanced grid
platform to enable real time and near-real tim&ises and to implement a security infrastructurgyve
similar to defence systems standards.

3) To evaluate the possibility to utilise curreBEE services for CP applications, developing retear
strategies to enhance the EGEE platform.

4) To develop research strategies to enhance thEEE@atform, especially for Earth sciences
resources.

CYCLOPS will contribute to EU policy developmenestablishing liaisons and synergies with other
existing projects and initiatives dealing with GME&id and complementary sectors, including
PREVIEW, Risk EOS, RISK-AWARE, BOSS4GMES, EGEEtWarking Activities and Application
Support, e-IRG and INSPIRE. In fact, Consortiumtpens are involved in all these projects and
initiatives.

Furthermore, CYCLOPS aims to address the OGF stdisdéion needs as far as the Earth and Space
Science community, GMES and gLite are concerned.
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In this context, the project actively contributes the OGC (Open Geospatial Consortium) OGF
initiative.

CYCLOPS Effort Table

Project Activities Effortin FTE
) Total 0
Middleware N/A
Funded 0
) Total 0
Operations N/A
Funded 0
WP2: Coordination with EGEE activities Total 51
User oriented WP3: Civil Protection System analysis
activities WP4: research and Innovation Strategies definition Funded 51
WP5: Dissemination & Exploitation unde '

Project duration: 24 months
Yearly effort: PM 61; Annual budget: €412,500
Project’'s home pagéttp://www.cyclops-project.eu/

A.4.3 E-NMR

e-NMR aims at deploying and unifying the NMR congiigtnal infrastructure in system biology, a
project funded under the 7th Framework Programmia@fEuropean Union (Contract no. 213010 - e-
NMR).

NMR plays an important role in life sciences (bidemnlar NMR), and structural biology in particular,
at both European and international level. Its dvenajective is to optimise and extend the usehf t
NMR research infrastructure &U-NMR through the implementation of an e-Infrastructurerder to
provide the biomolecular NMR user community withlatform designed to integrate and streamline the
computational approaches necessary for NMR datigsaeand structural modelling (e-NMR). Access
to the e-NMR infrastructure will be provided thrdug@ portal integrating NMR software and grid
technology.

e-NMR Effort Table

Project Activities Effortin FTE
. WP3: Design and development of the e-NMR Grid Total 5.1
Middleware platform
Funded 51
Obperdions WP2: e-NMR Grid deployment and operation Total 1.4
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Funded 14
. Total 1.8

User oriented WP1: Monitoring, Standardisation and Outreach
activities Funded 1.8

Project duration: 36 months
Yearly effort: PM 100; Annual budget: €922,217
Project’'s home pagéttp://www.e-nmr.eu/

A.4.4 |ITHANET

Ithanet is a Euro-mediterranean network of reseaectires conducting molecular and clinical research
into thalassaemia and related haemoglobinopatRidicipants of Ithanet include all major European
research institutions active in haemoglobinopategearch and a number of collaborating partner
institutions from non-EU Mediterranean and Black Seuntries.

The main objective of Ithanet’s co-ordination awtis to enhance the scientific potential of thisearch
community by using e-Infrastructures.. It focuseetof powerful e-infrastructure tools on the recefl
researchers, clinicians, patients and the pubMng them the ability to carry out collaborative

research, to pool resources, to exchange dataatigseminate research results efficiently and-cost
effectively.

Using e-Infrastructure tools to consolidate ancergithen a research community with a specific
geographic distribution and research topic, Ithasteves to create new opportunities for high-intpac
collaborative research in the European Research. Are

Ithanet Effort Table

Project Activities Effort in FTE
_ Total 0.0
Middleware N/A
Funded 0.0
) Total 1.05
Operations WP2: e-Infrastructure (collaboration tools)
Funded 1.05
WP3: Tools for clinical research Total 3.3
WP4: Tools for molecular research
g(ft?Jit?élsentEd WP5: Training and knowledge transfer
WP6: Portal Funded 3.3
WP7: Dissemination
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Project duration: 24 months
Yearly effort: PM 52; Annual budget: €603,650
Project’s home pagéttp://www.ithanet.eu/

A.45 DEGREE

A major challenge for the DEGREE (Dissemination &xgloitation of GRids in Earth science) project
is to build a bridge linking the Earth sciences YB8d grid communities throughout Europe, with
particular focus on the EGEE-II project. An ES aggdions panel with a range of candidate applicatio
suitable for porting to grid will ensure key ES wegments for porting and deployment on the grid
middleware are identified, communicated and disedisgithin the grid community. At the same time,
the DEGREE SSA will ensure the ES community isnmfed and updated on grid-related developments
and potential benefits.

The results will provide feedback to the grid conmityiand dissemination in the ES community will
increase awareness of and involvement in grid dgwveénts.

To ensure ES requirements are taken into accoutiteimext grid generation, DEGREE will initiate
collaborations on various levels: at short, medamd long term via EU horizontal initiatives, specif
collaborations with grid projects and participatiarthe e Infrastructure Reflection Group (e-IRG).

Objectives:
» Disseminate, promote uptake of grid in the widerc&@®munity
* Reduce the gap between ES users and grid technology

» Inform ES users of grid benefits and its capabdityackling new and complex problems.

Project duration: 24 months
Annual budget: €670,000
Project’'s Home pagéduttp://www.eu-degree.eu/

A.4.6 EUROVO-DCA

The concept of a Virtual Observatory (VO) consistproviding transparent access to the world’s ever
expanding astronomical data through a standardfacte which allows scientists to discover, access,
analyse, and combine nature and lab data fromdgegaeous data collections in a user-friendly way. A
VO is a collection of interoperating data archieesl software tools which utilise e-Infrastructutes
form a scientific research environment in whichr@sbmical collaborative research can be conducted..
Euro-VO is the European implementation of this idieat will produce a unified data and service
resource (a data and service grid) able to pertammplex data discovery and manipulation tasks acros
the whole range of astronomical research topics.
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The Euro-VO Data Centre Alliance project will cadorate the national and European Agencies’
Virtual Observatory initiatives, supporting the ilmmentation of the Virtual Observatory framework by
the European Data Centres to populate the Virtuzde®ratory with data produced by the European
astronomy infrastructures.

Project duration: 28 months
Yearly effort: PM 72.9; Annual budget: €702,857
Project’'s home pagéttp://www.euro-vo.org/pub/index.html

A5 INTERNATIONAL COOPERATION PROJECTS

A.5.1 EUCHINAGRID

Co-funded by the European Commission, the FP6 ERHBIRID project officially started on 1st
January 2006 with the aim to support the intercotioe of the existing European and Chinese grid
infrastructures and to enable their interoperapilihus creating a network of research collaboratio
between Europe and China.

EUChinaGRID provided specific support actions tstéo the integration and interoperability of thelgr
infrastructures in Europe (EGEE) and China (CNGfat) the benefit of e-Science applications and
worldwide grid initiatives, in line with the suppdior the intercontinental extension of the Eurapea
Research Area (ERA).

The project studied and supported the extensiaam mifot intercontinental infrastructure using EGEE-
supported applications and promoted the migrationeav applications onto the grid infrastructures in
Europe and China; this was achieved by training nsgr communities and supporting the adoption of
grid tools and services for scientific applicatiods set of existing Euro-Chinese collaborations in
research with demanding computational needs waacteel as pilot applications to validate the
infrastructure.

During the 27 months of duration, the project aehitseveral goals.

The pilot infrastructure includes 12 sites, 5 ofishhare in China (4 in Beijing and 1 in Shandor).
relevant grid services were implemented and ar@taiaied to facilitate the access of users and &lirtu
Organisations (VO) through the web portal (www.enagrid.eu). Some of these core Grid services are
hosted in China.

Emphasis was on designing a fully interoperablenfeastructure, both horizontally (i.e. between

European and Chinese middleware) and vertically. @etween grid middleware and the different
versions of the IP protocol). Efforts towards bathjectives led to promising results; furthermore,

EUChinaGRID findings in this field raised interemtnongst middleware developers in EGEE and
ETICS communities leading to joint activities susha code checker for IPv6 compliance, implemented
in the ETICS building system.
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A Gateway between gLite and GOS was built and aktety tested and improved. The Gateway allows
exchanging jobs between the two infrastructuresessihg differences related to the Job Description
Languages and the Security mechanisms.

Application deployment has equally achieved sigaifit impact in several science fields:

* High-energy experiments (ATLAS and CMS) at the CERMNge Hadron Collider (LHC) can run
their applications on the pilot infrastructure.

» Astroparticle experiment ARGO-YBJ, a joint collahtion between Chinese and Italian researchers,
is currently collecting data on Cosmic Ray showierdhe YangBaJding laboratory in Tibet; a
complete system has been deployed to perform tlaetidansfer from YangBaJing to IHEP (Beijing)
and INFN-CNAF (Bologna) sites, using the EUChinaBR3rid infrastructure deployed on the 2.5
Gbps link provided by the ORIENT project.

» EUChinaGRID also supports biological applicatiomghie field of simulation and discovery of new
proteins. The work in this field, carried out inettaboratories of the Biology Department of
University of Roma Tre (UROM3), Jagiellonian Unisgy — Medical College (JU-MC) and Peking
University (PKU), resulted in the first ab-initiozqiein structure prediction processes ever deployed
in a grid environment. The parallel approaches tatbpy UROM3 and JU-MC have been
compared on a large sample of candidates (2x104i)e whe predicted protein structures are being
experimentally verified by the PKU group.

EUChinaGRID undertook an intense disseminationvigtivith two website versions in English and
Chinese and more than 300 Chinese researchers)eengiand students took part in the advanced
knowledge tutorials held in China. A specific diséeation action was targeted towards the community
of middleware developers to raise their awarenéssitalPv6 compliance and interoperability issues
and to identify actions and best practices to avak these problems. This included the delivery of
focused workshops and tutorials that involved due® developers, and the development of a dedicated
IPv6 website (http://www.euchinagrid.org/IPv6/indexnl)and finally, the collaboration with related
projects such as 6DISS.

EUChinaGrid Effort Table

Project Activities Effort in FTE
) Total 0
Middleware | N/A
Funded 0
WP2: Network planning and interoperability Total 20.08 (10 Non-EU
Operations study
WP3: Pilot infrastructure operational support | Funded 14.01 (6 Non-EU)
User oriented | WP5: Applications Total 37.64 (13 Non-EU
activities WPS: Dissemination Funded 21.81 (5 Non-EU)

Project duration: 27 months
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Yearly effort: PM 693; Annual budget: €577,777
Project’s home pagéttp://www.euchinagrid.org/

A.5.2 EUMEDGRID

Funded by the EC and coordinated by INFN, the FRfept EUMEDGRID aimed to support the
development of a grid e-Infrastructure in the Med#nean region and to promote the porting of new
applications on the grid platform, thus allowing diterranean scientist to collaborate more closeti w
their European colleagues.

EUMEDGRID has raised grid awareness and dissendraimpetences across the Mediterranean and,
at the same time, identified new research grougmetmvolved in the project, assisting them to eitpl
the enormous potential of the grid for improvingitrown applications.

The implementation and coordination of a grid iefracture at a national (or even broader) levellman
regarded, especially in the beneficiary countrées.an opportunity to optimise the usage of existing
limited storage and computing resources and torexghtheir accessibility for all research groups.

The EUMEDGRID project was conceived with this olijgein mind and has succeeded in establishing
a pilot grid infrastructure for research in the Medanean region which is interoperable and
compatible with EGEE and related initiatives. Enmghavas on improving both the technological level
and the expertise of networking and computing @msifanals across the Mediterranean, thus fostering
the deployment of an effective Mediterranean gniflaistructure to support eScience. In fact, the two
main objectives of the project were as followsstfy, creating a human network in e-Science adtuss
Mediterranean and secondly, addressing technisakssand supporting the implementation of a pilot
grid infrastructure and applications in the area.

EUMEDGRID lasted for 26 months and made a consideratep forward during the second project
year with a series of considerable achievements.

Cooperation among all the participants was dematesir by the enthusiastic participation in joint
workshops and meetings organised during the durafithe project and by the successful promotion of
the creation of National Certification Authoritiaad National Grid Initiatives. Impressive resultsres

also obtained in events fostering knowledge dissatiin on grid technology and services. They
attracted over 700 participants ranging from syséelministrators, researchers to end users. Feedback
was gathered through dedicated questionnaires.

Promotion of National Grid Initiatives carried datall non-EGEE partner countries registered a good
level of success with programmes already operdtionalgeria, Egypt, Morocco, Tunisia and Turkey
and well advanced plans, with clear commitments,Ciprus, Jordan, Syria and the Palestinian
Territories. The project was very active in promgtthe creation of national Certification Authadi
designed to issue digital certificates to ensuceirgegrid access. The process is completed in 8400
the first African country to become member of EWWRA, and is well advanced in the other
countries, with a temporary catch-all CA in plagerteet the needs of EUMEDGRID users.

A pilot grid infrastructure, composed to date ofs2®s in 13 countries, was set up during the ptige
duration.
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Applications selected to run on the EUMEDGRID erhistructure span several fields of interests: High-
energy physics, biology and biomedical, hydrologschaeology, seismology and vulcanology. New
communities and applications of regional interestevalso identified by means of a survey based on
web questionnairésEfforts to port the first applications on the EBMGRID e-Infrastructure began in
the ' quarter of 2006 with CODESA and ArchaeoGrid, a rbiahjical and an archaeological
application, respectively, both pertinent to thediflerranean region.

Various other applications were deployed during edichted event in Cairo, namely the first
“EUMEDGRID School for Application Porting” (EGSAP-ttp://www.EUMEDGRID.org/egsap-1/)
on 17-28 April 2007. Conceived as a full-immersiexperience for selected new communities of
regional interest, the school was deemed of paramaportance for the up-take of new applications
on the regional pilot infrastructure. EGSAP-1 wassequently one of the largest dissemination effort
during the project, involving new communities iretiproject activities and supplying the required
know-how to exploit the e-Infrastructure and deglogir own applications.

All selected applications were ported to the EUMBBDB infrastructure. Moreover, these applications
were also ported to the GENIUS web portal.

EUMEDGRID is however not confined to scientificuss, although the opportunity to port applications
of regional importance, such as the hydro-geoldgical medical ones, on the pilot infrastructure is
really exciting. Fostering grid awareness and thewth of new competences within scientific
communities in Europe’s neighbouring countries isoacrete initiative towards bridging the digital
divide and towards a peaceful and effective collation among all partners.

At social level, e-Infrastructures can help mitggghenomena such as digital divide and, possibly,
revert brain drain, allowing brilliant minds in tihegion to make valuable contributions to cuttinige
European scientific activities which would effeeliy enlarge the European Research Area (ERA).
Research and education networks and grids are rugwal infrastructures that allow non-EU
researcher to excel in their home laboratoriesauitlthe need to migrate to more advanced countries.

An extended Mediterranean Research Area couldlibuseen as a first step towards the suggestion of
more politically ambitious plans for open markgien transportation infrastructures, free circulawd
citizens, etc.

EUMEDGRID Effort Table

Project Activities Effortin FTE
. Total 0
Middleware | N/A
Funded 0
Oberation WP3: Pilot infrastructure operational support | Total 22.33 (15.09 Non-EU

* https://secure.um.edu.mt/EUMEDGRID/questionnair@iyvp
https://secure.um.edu.mt/EUMEDGRID/questionnairgiivp
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Funded 12.1 (4.76 Non-EU

User oriented | WP4: Application support _ Total 26.57 (10.56 Non-EU
o WP2: Requirement capture and analysis

activities WP5: Dissemination and Outreach Funded 20.84 (8.36 Non-EU

Project duration: 26 months
Yearly effort: PM 587; Annual budget: €759,231
Project’s home pagéttp://www.eumedgrid.org/

A.5.3 EUASIAGRID

The EUAsiaGrid proposal contributes to the objexgivof the EU Research Infrastructures FP7
Programme by "promoting international interoperatitween similar infrastructures with the aim of
reinforcing the global relevance and impact of pean e-Infrastructures”.

The project's main goal is to pave the way towanmisAsian e-Science grid infrastructure, in synergy
with other European grid initiatives in Asia, nagndtGEE-IIl via its Asia Federation, and the
EUChinaGRID and EU-IndiaGRID projects and theitdal-on efforts.

Exploiting existing global grid technologies, wiplarticular focus on the European experience wigh th
gLite middleware and applications running on topitpfthe project plans to encourage federating
approaches across scientific disciplines and contiaan

EUAsiaGrid acts as a support action, aiming torgefind implement a policy to promote the gLite
middleware developed within the EU EGEE projecbasrAsian countries.

Emphasis will be on dissemination, training, supgor scientific applications and result monitoring
The use of the grid e-Science infrastructure is avdy promoted on a geographical level, but also
targeted towards new communities likely to bengbim this infrastructure, such as social sciences,
disaster mitigation, building on the knowledge ajrsnexperienced fields, like high-energy physicd an
bioinformatics. The project intends to interacthwiitandardisation bodies and other projects to help
make the results sustainable over time.

EUAsiaGrid Effort Table

Project Activities Effort in FTE

. Total 0
Middleware N/A

Funded 0

. Total 0
Operations N/A

Funded 0

User orientec VIVI?Z_:._Requwement capture and coordination policy Total 15.0
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Funded 13.1

Project duration: 24 months
Yearly effort: PM 180; Annual budget: €727,075
Project’s home pagéttp://www.euasiagrid.org/

A.5.4 EU-INDIAGRID

EU-IndiaGrid is a European project that has esthbll and currently maintains e-Infrastructure ties
with the Indian generalised grid infrastructure. dag the partners of the project are the Indian NREN
(ERNET) and the Indian NGI (GARUDA). EU-IndiaGrics iformally endorsed by the Indian
Government, as a letter sent to Ms Reding (EChbkyindian Government Principal Scientific Advisor,
Dr Chidambaram, is testimony of.

In addition to extensive dissemination and trairaegvities, EU-IndiaGrid has set up a testbed mmn
applications from several scientific communitiesd énas reported on its interoperation efforts ia th
context of many collaborative and standardisatiderbperability events. The efforts have estabtishe
some specific requirements for interoperation betwdhe European gLite middleware and the Indian
middleware.

The project intends to collaborate with standatdisa bodies and projects such as (a possible
continuation of) OMII-Europe by implementing thessguirements (either directly or in an effort
mediated by EGI), and aims to consolidate the ote®J-India Grid relationship.

EU-IndiaGrid Effort Table

Project Activities Effortin FTE
] Total 0
Middleware N/A
Funded 0
Operations WP3: Network Planning Support Total 4.7
WP4: Pilot grid infrastructure operational support Funded 31
. WP5: Applications Total 8.9
Ust(.ar.tquented WP2: Building an eScience Network Community
activiies WP6: Dissemination & Networking Events Funded 6.0

Project duration: 24 months
Yearly effort: PM 163; Annual budget: €640,410
Project’s home pagéttp://www.euindiagrid.org/
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A5.5 EELA-2

EELA-2 aims at building a high-capacity, productmumlity, scalable grid facility, providing round-
the-clock, worldwide access to distributed commytistorage and network resources needed by the
wide spectrum of applications from European-Latimekican scientific collaborations, with special
focus on:

» offering a complete set of versatile services lludfy applications requirements;

» ensuring the long-term sustainability of the edsfructure beyond the term of the project.

Such an ambitious project would not be possibléhaut the prior existence of a consolidated e-
Infrastructure, set up with the original intentibm build a sustainable grid platform. This was the
objective of the EELA projectwiww.eu-eela.org/first-phase.phthat provided its users with a stable,
well supported Grid infrastructure based on 16 ResoCentres (RCs) with over 730 CPU cores and 60
Terabytes of storage space, thus proving that #gy@ogment of a European-Latin American e-
Infrastructure was not only technically viable bigo demand-driven.

The EELA-2 vision is two-fold:

«+ consolidate and expand the current EELA e-Infrasme built on the GEANT2/European and
RedCLARA/LA National Research & Education NetworkSRENS), to become an e-
Infrastructure facility that provides a full set efihanced services to all types of applications
from a wide range of scientific areas in Europe bath America,;

» establish the conditions for a sustanable e-Irinaire, beyond the project duration.

EELA-2 Effort Table

Project Activities Effortin FTE

. JRA1: Development of Services for Applications and Total 7.5
Middleware Infrastructure

Funded 5
Operations SA1L: Grid Infrastructure Service Activity Total 31.5
SA2: Network Resource Provision Funded 18.3
User oriented NA3: Application Support Total 17.0
activities NA2: Dissemination and Training Funded 8.7

Project duration: 24 months
Yearly effort: PM 672; Annual budget: €1,284,160
Project’'s home pagéttp://www.eu-eela.eu/
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A.6 DATA MANAGEMENT PROJECTS

A.6.1 DA4SCIENCE

Co-funded by the European Commission's Seventh éwamk Programme for Research and
Technological Development, D4Science is one of nie@n European e-Infrastructure projects. The
project started in January 2008, has a duratidhyafars and involves 11 partners.

D4Science aims to continue the efforts that the SEAEGEE, and DILIGENT projects have initiated
towards establishing networking, grid-based, anda-deantric e-Infrastructures that accelerate
multidisciplinary research by eventually overcomibgrriers to heterogeneity, sustainability and
scalability.

The main objective of D4Science is to lay the faatimhs for next-generation collaboration and
knowledge-management environments by deployingheiastructure that allows members of dynamic
Virtual Research Environments (VRES) to create emand transient digital libraries based on shared
computing, storage, multi-type content and apgbcatesources. Knowledge sharing and collaboration
in a secure, coordinated, dynamic and cost-effectianner are to be the two major facilities offergd
the combination of hardware, network, software andtent elements that constitute the D4science
infrastructure. Whilst the infrastructure is designto support many different research and induistria
applications, two specific communities have bedecsed to validate the project: the Environmental
Monitoring and Fisheries and Aquaculture Resoukdasagement management communities.

The objectives of the project will be achieved tigib the synergetic operation of Networking, Service
and Joint Research Activities. The overall objextdf the Networking Activities (NA) is to serve the

needs of the communities. The experience gatheremrinection with these large communities will

facilitate a future extension of the e-Infrastruetagapabilities to other scientific communitiesisTwill

be achieved by disseminating the project outconnasiing of the various players, and exploiting and
collecting feedback of the D4Science e-Infrastrrgctinrough the implementation of the communities
VREs.

The Service Activities (SA) aim at providing and imaining a stable, reliable and usable e-
Infrastructure to these (and possible other) D4A®ei@iser communities.

Finally, the Joint Research Activities (JRA) addrethe technical requirements raised by the
Environmental Monitoring and Fisheries and Aquag@ltResources Management communities against
the gCube framework.

D4ScienceEffort Table
Project Activities Effortin FTE
Total 6.1
Middleware JRA4: gCube Development
Funded 4.6
Operation §A} Iﬁnfrastruc_t.urg Op(iratfnn ) Total 9.4
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Funded 9.4

JRAL: Overall Planning and Development Coordination Total 15.25
JRA2: Environmental Monitoring Community-specific
Software Development

JRA3: Fishery Resources Management
Community-specific Software Development

NA3: Communication and Dissemination Funded 10.75
NA4: Training

NA5 Communities VREs Definition, Validation and
Exploitation

User oriented
activities

Project duration: 24 months
Yearly effort: PM 200; Annual budget: €1,575,000

A.6.2 DRIVER

DRIVER is building the testbed for a future knowdednfrastructure of the European Research Area.
Designed to be complementary to GEANT, the undeglyhetwork infrastructure for computing
resources, data storage and data transport, DRIVilERIeliver the content resources, i.e. any forin o
scientific output, including scientific/technicaports, working papers, pre-prints, articles andirmal
research data.

The objective in a second phase is to establiststiceessful interoperation of both data network and
knowledge repositories as integral parts of thefeastructure for research and education in Europe.

The knowledge infrastructure testbed, deliveredDRIVER, will be based on nationally organised
digital repository infrastructures, similar to Gld8d the NRENs. The successful DARE network in the
Netherlands, recently presented to the public leygioject partner SURF, will serve as a model to
DRIVER.

DRIVER with its testbed is not intended to builg@ecific digital repository system with pre-defined
services, based on a specific technology and nefestgecific communities.

The testbed will in its inception focus on the asfiructure aspect, i.e. open, clearly defined fiates to
the content network, which allow any qualified seevproviders to build services on top of it. Litkes
data network GEANT, DRIVER’s knowledge infrastruetffers mainly a well structured, reliable and
trustworthy basis. DRIVER opens up knowledge todtimunities; it does however not prescribe how
to use the knowledge.

Project duration: 18 months
Yearly effort: PM 244.7; Annual budget: €1,233,333
Project’'s home pagéttp://www.driver-repository.eu
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A.7 POLICY AND PUBLIC RELATIONS PROJECTS

A.7.1 BELIEF

BELIEF's aim is to create a platform where e-Infrasture stakeholders can collaborate, reach out to
new communities and exchange knowledge, thus heglnensure that e-Infrastructures are both
developed and used effectively worldwide. It wl & one-stop shop for information on e-Infrastrrectu
documentation and activities for both research iaddstry and will thus aid the knowledge transfer
between them.

Project duration: 24 months
Annual budget: €604,226.5
Project’'s home pagéttp://www.beliefproject.org/

A.7.2 E-IRGSP

The e-IRGSP project provides a number of servieesupport the work of the e-Infrastructure
Reflection Group (e-IRG), such as a secretariaTiea Hague, The Netherlands), a knowledge base and
policy and editorial support. e-IRG comprises éffigovernment delegates from the 25 EU member
states, as well as from associated countries.

Project duration: 24 months
Yearly effort: PM 22.5; Annual budget: €183,042
Project’s home pagéttp://e-irg.eu/

A.8 OTHER PROJECTS

A.8.1 ICEAGE

At European level, e-Infrastructure has been ifiedtias a key element for the creation of the Eeiaop
Research Area (ERA) to stimulate industry, imprtwe lives of citizens, accelerate research and gain
international competitive advantage. This presuppos diverse, knowledgeable and creative
community able to effectively exploit e-Infrastrucs.

With the support of the European Union, the ICEA@HBject aimed at encouraging and supporting the
incorporation of education in distributed computingacademic courses throughout the ERA. Built on
EGEE, ICEAGE has enabled students and educatatstén and develop grid education via sustained,
large-scale, multi-purpose e-Infrastructures. ICEAGIffers from EGEE in that its primary goals are

educational and therefore embraces a wide varfeapgroaches to e-Infrastructure.

94



Doc. Identifier:
EGI DS D3:

EGI functionalities Date: 6 May 2009

ICEAGE has catalysed the necessary infrastructudeskills by establishing a worldwide initiative to
inspire innovative and effective grid educationid@ducation implies the use of education in thd,gr
but also the use of the grid in education. In thetext of ICEAGE, the term "grid" is indeed usedain
broad sense to include computing and communicateet:ology, working practices, and policies that
underpin e-Infrastructure.

ICEAGE Effort Table

Project Activities Effortin FTE
. t-Infrastructure — development and provision Total 3
Middleware (with several middleware co-existent)
Funded 2
Operations t-Infrastructure operation Total 2
(during Grid Schools) Funded 1
WP1 - Extend and Advance Grid Education — Grid Total 13
Education Policy Development
User oriented WP2 - Advanced Grid Education Support, Outreach,
activities Induction & Training Services Funded 9
WP3 - Educational events and Summer Schools
WP4 - t-Infrastructure — development and provision

Project duration: 24 months
Yearly effort: PM 216; Annual budget: €600,000
Project’'s home pagéttp://www.iceage-eu.org/

A.8.2 ISSEG

ISSeG aims to contribute to the consolidation o &uropean grid infrastructure in the field of

computer security, by creating and disseminatiragipral expertise on the deployment of Integrated
Site Security (ISS); this is to complement effartglertaken within the Enabling Grids for E-sciencE
(EGEE) projects Grid Security. ISS is a concept iwhall Site Security components (technical,

administrative, educational) are developed in ardioated fashion. The ISSeG vision is that Grid

Security, which focuses on inter-site security, digdvare, and authentication, needs to be
complemented by a comprehensive ISS strategy ay eeatre. The 1ISSeG consortium comprises three
large scientific centres, namely CERN, CCLRC an# F&hich are all involved in EGEE.

The project objectives will be achieved by the tiosaand capture of raw expertise through full-ecal
ISS deployment at CERN and FZK, and by disseminatirough the provision of applicable
recommendations and methodologies for further I§8ayments.
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Project duration: 24 months
Yearly effort: PM 102.5; Annual budget: €655,000
Project’s home pagéttp://www.isseg.eu/

A.8.3 RINGRID

RINGrid provides an architecture which integrategemtific instruments in the e-Infrastructure and
promotes a vision towards next-generation rematgumentation systems. It encompasses the current
state-of-the-art and near-future technology, dedivaeconceptual design of missing architecturatgse

to achieve such vision and assumes a grid envirohare high-speed network interconnections.

Project duration: 18 months
Yearly effort: PM 123; Annual budget: €666,110
Project’s home pagéttp://www.ringrid.eu/
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