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Abstract:

This European Grid Initiative (EGI) Blueprint descitibe proposal developed by the EGI Des
Study (EGI_DS) to establish a sustainaipid infrastructure in Europe in place by the end of EG
Il in spring 2010. The basis of EGI will be National Grid Initiatives (NGIs) to be established ir
participatng European countryEGI will be composed of the NGIs and a central (mo
coordinating) part, called E&Drganisation (EGl.org)In this document the functions to
performed by EGI are described. A model for financing EGI is presented and thedreainsiti the
current situation to EGI is explained.
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EXECUTIVE SUMMARY

The grid infrastructure for science in Europe was established through projects starting early 2001 with
the European DataGrid (EDG) project followed by the Enablindsdor ESciencE project (EGEE),

and its second and third phases (EGE&nd EGEEII) [1] which provide a largscale production
quality grid for scientists in Europe and beyond. In parallel to this major effort, neynal or
scientific grid activities and projects have contributed to the grid infrastructure ecosystem available in
Europe today. Though the initial driving force behind EGEE was High Energy Physics with the
enormous computing requirements of the Lakgdron Collider (LHC) at CERN, many other
disciplines now contribute to and exploit the European grid infrastructure.

EGEE and similar European grid infrastructure projects rest on three pillars for Support

1. Funding of computing infrastructures by natiboainstitutional sources
2. Contribution of the European Commission
3. Matching national funding

This European Grid Initiative (EGI) Blueprint describes the proposal developed by the EGI Design
Study (EGI_DS) to establish a sustainable grid infrastructure for science in Europe in place by the end
of EGEEIII in spring 2010. The Blueprint is based dretvision of a large paBuropean distributed
computing and data grid infrastructure responding to the needs and requirements of the research
community in the European Research Area (ERARs described in the EGI Vision Documé3].

EGIl is a partnership between NGsd a coordinating body, named EGIl.org. NGIs are national legal
entities charged with taking care of the grid infrastructure related matters in their countries. NGls
govern EGlorg. EGhr g i s seen as the figlued enabling cohe
their international user communities. Major European research institutes represented in the
EIROFORUM[4] and ESFRI5] projects are also invited to contribute to and to benefit from EGI.
Associated Membership to EGI is open for FIROFORUM institutions and for one institution per
ESFRI project of the projectbds choice

Although all effort must be made to ensure continaftgervice for the current users of the European

grid infrastructureEGI is not a simple continuation of EGEEor other infrastructure projects

where direct agreements between resource providers and research institutions defined the resource
allocation.Incont r ast , t he EGI concept i's buil't on each
resources as well as the local user communik€d.org will not provide any IT resources but will

enable a coherent access, interworking and accounting between rgtidmafrastructures.

The EGIl.org key role will be to ensure pRoropean grid coordination and integrity, aiming at
standardization wherever possible. EGl.org will link existing NGls and will actively support thp set

and initiation of new NGIs wheneone exist. The relation between EGl.org and the NGIs is governed

by the fisubsidiarity principlebo, meaning that t:q
or regional level should be left there.

EGl.org will provide functions to address thperation of the infrastructure (17 FFEsmiddleware

interfaces and final certification (8 FTESs), application support and training (11 FTE), external
functions (4 FTEs) and management and administration (11 FTES).

It should be noted that these 51 FTREIGI.org represent only a small fraction, equivalent to a few

percent, of the total effort spent on grid infrastructure in Europe today.

To run an NGI as part &G], it is estimated that between 2.5 and 30 FTEs are necessary to cover the
basic regionaénd international tasks. The precise requirement depends on the size of the NGI, on the

! EGEE receives in addition the unfunded contributions from Asia and US.
Throughout this document AFTEO®O is equivalent to
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demands of the local user communities and on the commitment to take up international tasks. In
countries with an operating grid infrastructure, most of these resalready exist.
The user communities will be supported by Specialised Support Centres (SSCs) providédGiy an
or an institution where the respective discipline has its natural centre of gravity.
It is necessary that the underlying middleware for theopean grid be further developed. This
developmentwi | | continue
andis not part of the EGI funding model sketched belowEGI will foster middleware commonality

and interoperability Wwerever possible. A common European unified middleware distribution (UMD)

is strongly supported.

t o

take place

i n

t he

Amiddl

For the successful launch of EGI initial-fulnding by the European Commission will be necessary.
The major purpose of this danding is to bring all the plaard NGIsd together, not to substitute for
national funding which is the basis of EGI financial stability and sustainability. Full sustainability of
the EGI operations should be eventually achieved using national funding only, helped by the
expectation thaeffort to operate the grid can be gradually decreased thanks to streamlining and
automation. However, in the highly dynamic environment of distributed computing, EC funding for
innovation has to continu@ most logically on a project basifable 1gives the basic figures of the

EGI financial model. In the initial phase of about five years, NGluoaling is expected to total 20

an e quiian ko covex the dstimated cdst€ of EGI.arg taskskand the
international tasks in NGIs. The tasks and the funding will be allocated according to the size and
commitment of the individual NGIs (and EIROFORUM institutes/ESFRI projects). The financial
stabilty of EGl.org will be guaranteed by a membership fee shared by the NGls according to a key
(e.g. TERENA) reflecting the GDP of the country

Mu/ year with

Table 1: EGI Financial Reference Model

NGI International tasks Middl
iddleware
Operations Us_er maintenance EG'Org Total
services

Costs
EGI Effort (FTES) 225 110 70 51
EGlcosts(Mi/ year ) 20.25 9.90 6.30 4.59 41
Income
NGI membership fees (M/ y e a 1,0 1
EC Contribution(Mi / year ) 10.125 4.95 3.15 1.80 20
NGI, Middleware consortiand
EIRO/ESFRI cefunding 10.125 4.95 3.15 1.80 20
Contributon(Mi / year )

A particular concern is the transition from the current, limited duration grid projects to the new

sustainable EGI/NGI structure. A joint transition plan is being developed bet&@&tf=Ill and

related infrastructure projects on one hand and with EGI_DS on the other.
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1. INTRODUCTION

1.1. PURPOSE

Research does not stop at national borders. While national infrastructures are fundamental in providing
local connectivity and resources to researchers, they need to be linked seaoniessipridwide

level to enable global scientific collaboratidn. particular, this is required inside Europe itself where

the construction of a European Research Area (ERAQvercone the current limits of Member
Statesd research, h & 8 r b tpepiicite® The GRAIWH gralidesagnifiedh e o f
framework for the selection and realization of the best scientific progaadsavoid the multiplication

of similar parallel efforts in all member statésading tolarge synergies, economies of scale and a
dimension for European research to renghaially competitive

A pan European-mfrastructure is required to support the research projecteedERA in many
research disciplinedo enabé them to easily share a range of national resources: compute, storage,
data, instruments, areh® their efforsto attaina global dimension

Over the last few years the pBuropean distributedrid infrastructure has been developed and
operated through a series of short term projects sut¢hea&nabling Grids for EsciencEGEE)
project It has successfiyl satisfed the computingneeds of thousands of users fronwide rangeof
scientific disciplines. The EGI Design Stugyoject(EGI_DS) which started in September 2007, is
partially funded by the EopeanCommissionover 27 months,with the aim of bringing aboutée
creation of a new European Organizational modapable of fulfilling this vision of a sustainable
European computing gid infrastructure for e-science. The foundation for -lefrastructure
sustainabilityrelies onestablishing National Grid Initiative@NGI) as legal organizations, supported

by governmentsandproviding a unique representationtla¢ European and international legébr all

the communities related to natiomgid infrastructures: from resources providers to scientific users.
EGI_DS has collected and consolidated the requirements of a wide range of research disciplines
within a large number of NGIslt has designed the required functionalignd modelled the
organization that could consolidate, operate, manage and continue to desakipimable European
e-Infrastructuremodelasdescribed irthis EGI Blueprint

This documentvasinitially drafted to support the discussidmald atthe EGl Geneva Workshop (30
June 2008 CERN, Geneva Switzerlan{l. Following the feedback from thparticipants of the
workshop and in particular the representatives of the N&isajor revision of the documentas
presentedor discussion at the EGI Transition Workshop in Istanbutkey(22 September 20085].

This final version of theblueprint having incorporated most of the comments receiveitl, be
submitted forapproval bythe EGI Policy Board at its meeting on 20 January 26(@rague, Czech
Republic

1.2. EDITORIAL RESPONSIBILITIES

The individual sections have beeaveloped by different groups of people, with many contributions
especially from EGI Task Forcds specializingin operation§, middlewaré and user supporf -
including members not only from the organisatiomslved inthe EGI_DSproject the actual work

% EGI Operations Task Force ChairpersonJamie Shiers (CERN); Members: Maite Barroso (CERN), Nick
Thackray (CERN), Sven Hemann (DE), Rolf Rumler (FR), Per Oster (FI), Fotis Karayannis (GR), Tiziana
Ferrari (IT), John Gordon (GB), Romain Wartel (CERN)

* EGI Middleware Task Force: ChairpersonMirco Mazzucato (IT)Members: Alistair Dunlop (UK), Achim

Streit (DE), Farid OuléBaada (NO), Ludek Matyska (CZ), lan Bird (CERN), Christoph Witzig (GH@ancesco
Giacomini(IT), Ignacio Martin Llorente (ES), Uwe Schwiegelshohn (DE)

° EGI User support Task Force ChairpersonDiana Cresti (IT)Members: David Fergusson (UK), Jacko
Koster(NO), Jakub Moscicki (CERN), Patricia Mendearenzo (CERN), Morris Riedel (DE), Torsten Antoni
(DE), Vincent Breton (FR)
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has been performday WP5with participationfrom all other work packageasnder the guidance of the
EGI_DS Management Board

1.3. DOCUMENT ORGANISATION

Following this introduction Chapter2 makes the case foriafrastructures in Europe and EGI in
particular,introdudng the major actor$ the user commuriés and thegrid service providersas well

as the legal requiremerftr creating EGI

Chapter3 presentsthe functionality of EGI across operations, user support and management. The
requirements for middleware developmeand supportire also described. it important for NGls to
consider whether the proposed functionality meets their requirements.

Chapter4 outlines the funding model proposed to support EGI, anfinthacialrelationship between
the EGl.org, the NGIs, and the funding bodi&&| proposed in this document is dependent on
particular funding becoming availaldbeth atthe nationallevel and from th&uropean Commission
Chapter5 considers e transition from the current projemased approach towards a sustainable
infrastructure from the start of EGHE in 2008 until theestablishment and seamless operation of
EGI.

1.4. DOCUMENT AMENDMENT PROCEDURE
Amendments, comments and suggestions shousétteto the authors.

1.5. TERMINOLOGY

This subsection provides the definitions of terms, acronyms, and abbreviations required to properly
interpret this document.

Glossary

ARC Advanced Resource Connector

CA Certification Authority

CAO Chief AdministrativeOfficer

CERN European Organization for Nuclear Research

CIP Collaborating Infrastructure Project

(6{0]0) Chief Operational Officer

CPU Central Processing Unit

CTO Chief Technical Officer

DANTE Delivery of Advanced Network Technology to Europe
DEISA Distributed European Infrastructure for Supercomputing Applications
EC European Commission

EDG European Data Grid

EGEE Enabling Grids for EsciencE

EGI European Grid Initiative

EGI_DS European Grid Initiative Design Study

elRG e-InfrastructureReflection Group

ERA European Research Area

ERI European Research Infrastructure

EGI_DS (211693) European Grid Initiative Design Study  PUBLIC 2141
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EU European Union

EUGridPMA European Policy Management Authority for Grid Authentication
FTE Full Time Equivalent

GDP Gross Domestic Product

GGUS Global Grid UseSupport

gNOC National Grid Operating Centre

ICT Information and Communication Technology
JRU Joint Research Unit

LHC Large Hadron Collider

MCB Middleware Coordination Board

NGI National Grid Initiative

NREN National Research and Education Network
ocCccC Operation Coordination Centre

OGF Open Grid Forum

oMl Open Middleware Infrastructure Institute for Europe
PB Policy Board

QA Quality Assurance

RC Resource Centre

ROC Regional Operating Centre

SDC Strategic Discipline Cluster

SLA Service LeveAgreement

SSC Specialised Support Centre

UCs User Community Services

uco User Coordination Officer

UF User Forum

UFSC User Forum Steering Committee

UMD Universal Middleware Distribution
UNICORE Uniform Interface to Computing Resources
VDT Virtual Data Toolkit

VO Virtual Organisation

WLCG Worldwide LHC computing Grid Project
WP Work package

EGI_DS (211693)
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2. THE EUROPEAN GRID INITIATIVE AND ITS MAJOR ACTORS

The main foundations of EGI are thdtional Grid Initiatives (NGIs), which will provideon the

national level the services for a seamless, shared and uniform access to a variety of computing
resources, ranging from PC clusterssiies also operatingupercomputers arall sors of scientific
archiveg(Figurel). EGI will be composed of the NGIs and a central (mostly coordinating) part, called
EGI Organisation (EGIl.org).

The NGIs have been contributing and providing continuous feedback to the work of the EGI Design
Study project (EGI_DS) via tHeGl Policy Board (PB), where each NGl is a voting member. Each of

the current 38 NGls declared their support for the EU Projétt BS and for th&Gl Vision[3].

Research Teams
Research Institutes|-

National Grid Initiatives (NGls)

o J
Figure 1: EGI and the NGls

Fundamental for the functioning &Gl, but outside the proposed scopee@l, are the developers of

t he mi ddMiddleware €onsprfiad) and the providers of computing resourc&egource
Centresi RCs).

Ther ai s o nof BEGd S itsusers,the scientistsA scientist is affiliatedo a Research Institution

(RD. Scientists from various scientific disciplines organize their scientific woRkesearch Teams

To use thegrid, Research Teamestablish through theesearch institutionene or moreVirtual
Organizations (VOs) according to their needs. VOs Witkhs inEGEET often be international and
linked to multiple funding agencies and therefore need a suitable representation of their needs in EGI.

2.1. THE NEED FOR A EUROPEAN E-INFRASTRUCTURE FOR RESEARCH

The Lisbon Strategy, agreed by EU leaders in 2000, asserthe¢hatowledgecomponent will make

the European economy competitive in the global market. In order to maintain the competitiveness of
the European knowleddsmsed economy it is essential to ensure a steady stream of scientific and
technological breakthrolng from research that will provide the innovations that can be exploited to
drive the economy.

Major research breakthroughs in the future will be in interdisciplinary areas and irs¢atgecross

border research projects such as those represented BIRGEORUM[4] members (CERN, EFDA,

EMBL, ESA, ESO, ESRF and ILL) or the new facilities addressed in the EGHRICreating
interdisciplinary teams often requires experts from across Europe, sinnedbgsary expertise will

not be available in any single country. Therefore international research projects are required to provide

EGI_DS (211693) European Grid Initiative Design Study  PUBLIC 4/41
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the innovations needed to drive the knowledge economy, and maintain European competitiveness in
the global market.

Current esearch in many disciplines now includes not only theory and experimentatia@isdihie

computational modelling of theories to derive experimentally testable predictions as the third essential
element of research.

Grid infrastructurepavethe way for d researchers of one project to work seamlessly togettiein

a country and also across countrigisaring theinformation and Communication Technolo@ZT)

resources of all types allocated to thenmigividual compute centres in a managed wayrid allows
the owner of the resources to keep control over them while ensuringsthwcess a wholeare used
in an optimal way.

2.2. THE NEED FOR A EUROPEAN GRID INITIATIVE

For national, international and interdisciplinary research to flourish, researchdrsonbe able to
easily share their local computing resourtesata storage and computing capacity allocated to one
projecti with other teams.

Researchers can themselves establish links between the computing resources of each individual site
involved ineach collaborative project, however, this entails a considerable ovdnhelading legal,

policy, operational, technical, training, etegpecially where there are many sits$ involved in a
projectresultingin a very largenumber- N x (N-1) - of interactions

Themain aimof EGI is to provide a common access infrastructure to national or international projects
or disciplines, enabling the sharing of computing and data resources with minimal overhead. Without
EGI each project or each discipline waunave to develop its own solutiéor computational and data
interoperability. This would spread the cost of the infrastructure between all the projects, but it would
also replicate the same work by different groups again adding to the overall cagivéiarments and
national funding bodies who fund research across a broad range of disciplines, the additional cost of a
piecemeal solution would be considerable.

EGI is composed ofa small centralcoordinating body(called the EGI.org)and National Grid
Initiatives (NGlIs) performing the following tasks

1. Authentication of individual users as the people they claim to be.

2. Allocation of project or discipline collaboration members to VOs where resources are shared.

3. Allocation of computing resources to those @sch VO members will be authorized to use.

4. Authorization of VOs to run computing jobs, store and retrieve data on individual computing
resources (machines, data centres, faciliges).

5. Distribution and scheduling of computing jobs, workflows, datidgeneal and access requests
to authorized computing resources.

6. Monitoring of the jobs submitted, processed, and the data stored by individuals.

7. Accounting of users and VO in their allocations and usage of computing resources.

8. Reporting to each NGI of theadlocation of resources to VOs, and the use of those resources
by individual users, in order to enable the NGI and the national funding bodies to account for
the use of funds in terms of the research results produced by VOs.

9. Coordinated managemeot softvare updateandhardware upgrades while maintaining a
continuous service

The NGI in each member state needs to support these functions so that it can inter&iwithe
technology and organisation to support these functions have been developdtkdast ¢ight years

in the series of EGEE and related projects. In orderEf@t to operate, each country needs to
coordinateits research computing using commonly agreed procedures and interfaces to share
resourcegnabling the integration into a p&urgpean elnfrastructure

EGI_DS (211693) European Grid Initiative Design Study  PUBLIC 5/41
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Since EGEE has already established a very successfilyrapean infrastructure with connections to

other parts of the world, it is reasonable to integrate the EGEE seintiodsGl. However, EGEE in

its current form is not the caotete solution, andEGI will not just beAEGEE renameal The EGEE
Consortium wasormedby direct agreements of someaarce providers and particularstitutions; in
contrast, it is necessary for eadf®l to ensure that it establishes its own NGI which can represent the
users and the resource providers of all interested research domains in its country and which can
interface toEGI. Such a change should not be underestimated in terms of enhancementsl tequir

the current EGEE services, but it is necessary in order to support international research collaborations
in all domains while also maintaining national independence of computing resources.

The activities of the overall EGI will be undertaken withiraeh member state by its NGThe
computing resources will continue to be hosaed fundedvithin the membestatesor international
facilities. Consequently, the vast majority of the EGI costs will be within thesN@1ich must obtain
funding for providhng and operating theyrid services necessary to establish a natiogd
infrastructure where all sa&bf ICT resources can be uniformly accessed and shared according to the
owness (@olicies. This is the main added value of EGI which jiesiits creaton. EGl.org will
perform a ceordination role and only undertake those functions which need to be operated more
efficiently at a central level to create a gamropeargrid infrastructure.

Once the central EGl.org and the NGlIs in each member state ate afflr and support genergiid
infrastructure services with common interoperable interfaces, then each new national or international
collaboration will easily be able to create a VO, allocate resources to it, and uniformly access and use
its computingesources across the participating couniriescoordinated way

2.3. THE EGI ACTORS

2.3.1. The National Grid Initiatives

The main actors of EGI are the National Grid Initiativei§5(s), which ensure the operation of the
grid infrastructures in each counfrgs wellasa transparent representation of the requirements of all
their scientific communities together with resource prowdand all elnfrastructurerelated
institutions. The goal of EGI is to link existing NGls together and to actively support the sat
initiation of new NGlIs in those countries, where corresponding efforts do not yet exist. The
characteristics of the NGlIs can be identified as follows:
Each NGI should
A be theonly recognized national body in a country with a single pofratontact reprsenting
all institutions and research communities related to a natipiteihfrastructure
A have thecapacity to signthe statutes of EGI.org either directly or through a legal entity
representing jt
A have asustainable structure or be represented bysastainabldegal structure in order to
commit to EGl.org in the long term
A mobilisenational funding and resources and be able to commit to EGl.org financially, i.e. to
pay EGl.org membership feandi if there is a demand for suservices in the NGl request
and pay folEGI.org services
A ensure theoperation of a national elnfrastructure to an agreed level of service and its
integration io EGI;
A support user communitiesproviding general services to the applications and fiogtehe
grid usage for new communities;
A adhere t&EGI policies and quality criteria
The NGls in Europe areurrently at differentlevels of implementation, ranging from individuals
claiming to represent an N#arly implementations of NGls with a prelimairy legal statuso fully
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government recognized legal entitiéduring the development of EGI, trearly forms of NGls are
expected tacquire the status to be regardedegml entities, or be represented by established legal
entities which are able toollaborate on formal grounds in the European landscape. The EGI effort
intends to support this development in order to achieve a mature leeegfowing number oNGls

in Europeto achieve critical mass by the start of EGI

NGls are fully autonomous itineir choices, within the boundary conditions of the commonly decided
EGI model and the commonly established EGI policies and. rliles autonomy of the NGIs is not
limited to the tasks each NGI performs for supporting the natgnidinfrastructure andhe national
users and application communities (NG| National Tadksg)sonaturally extends to the tasks that are
specifically aimed at allowing the sharing of the national IT resources aEyrapean and
international level in a uniform, robust, andamless wayand at supporting the international
application communities (NGI International Tasks). The EGI model and the EGI.org coordination
intend to promote such autonomy and related responsibilities, proposing only the specifications,
operational rule and policies needed for the good working of the infrastructure and for the benefit of
research teams and resource providdge details are documented elsewt8te

2.3.2. EGI Council

The top level management layer in EGI is the EGI Countiile NGIs fulfilling the above
requirements and accepting the basic principles of this Blueprint constitute the EGI Cohacil.
NGIs govern EGl.org and voice their views on all EGI matteas votingmembers inthe EGI
Council. Other members of this body are tAssociate Members i.e. Europeaninstitutions
represented in th&IROFORUM or ESFR] and non-voting representativesof extraEuropean
partnergrid infrastructureslt is expected that this regsentation could be reciprocated and that the
EGI Council will be represented in the governing bodies of thastmer gridsThe EGI Council may
designatecommittees thatvill work on topics specified byhe Council.lt may furthermore elect an
Executive details will be defined when the EGI.org statutes are worked out and when the future EGI
Council will decide on themThedirector andhe heads of unitef EGl.org as well as the Chair of the
User Forum Steering Committee will be officioCouncilmembers

The EGI Council may contribute to creatingiaternationafgrid infrastructure coordination to handle
the issues related to the overall international interoperability.

2.3.3. The EGI Organization i EGl.org

To facilitate the interaction and collaboratibetween NGIs and to provide a common managerial
framework of the pafEuropeangrid infrastructure a new legal organisation, thecatted EGI
OrganisationEGIl.org, will be implementedsuch that it carstart its operation in 2018 the latest
Thisdeal i ne must be met to ensure a smooth -transit
based infrastructure into the futu£€&1 model

One of the obviously necessary functions for EGI is the management of EGl.org. The following
description(Figure 2) providesa generabpictureof the management.

EGI_DS (211693) European Grid Initiative Design Study  PUBLIC 7141



Doc. Identifier:

EGI_DS D53
. Date 22 December 200¢
EGI blueprint
Members Associate Members Non-voting Representatives
NGly, NGl,, NGlj, é NGI e.g. EIROforu mextrabEer ,NG4 s , Chair |of | UF
User Forum \\\ l J l / //
Steering .
Committee | EGI C_O'JnCII |
(UFSC)
User ‘J |7
~

Forum (UF) EGl.org

_LL EGI Director
Advisory ///7\
Committees |4

Midc?lg\)\/are uco CTO CAO Ccoo
Coordination User Coordination Middleware Admin & PR Operations
Board Maintenance
(MCB) T .I. T T
User Community Middleware Administration Operations
Services Unit & PR Unit Unit

\ EGI /

Figure 2: The EGl.org Management Strucure

2.3.3.1. EGl.org Director and Heads of Units

The EGIl.org Director, who works full time for EGl.org, provides the organisational interface to the
EGI Council, to funding and policy bodies (EC etc.) and to several EGI committebe @me hand,
andto the heads of the EGI.org units on the othand For all internal and external activities the
EGl.org Director hasn assistant who will helpiith handling the workAmong the unit headsthe
functions of a Central Technical Officer (CTO), a Central Operational Officer (COO), a Central
Administration Offcer (CAO) and a User Coordination Officer (UCO) aidentified The
administration alsincludesstaff to coverpublic relationshuman resourcesdministrative and legal
services. The EGl.org Directavill be supported bya secretariat antly dedicatedstaff to prepare
policy developments, representation on European level, and to support the EGI Council.

2.3.3.2. EGl.org Legal Aspects

Analysng a range opossiblelegal structuresnatching the needs, the following criteria for EGl.org
were established[8] and[9]):

1 autonomous legal entity

legal structure that allows both public and private entities to be members

legal form that allows for membership of entities established irEbmember States
notfor-profit status

limited liability of its members

locakedin an EU member State

1 rapid creation and implementation.

National laws in Europe offer solutions that fulfil these requirements (for example: French Société
Civile, the English Company Limited by Guarantee, the Foundation or the Association).

A potential solution would be the legal framework currently being defined b¥@hior European
Research Infrastructis€ERI). The use of the ERI framework for EGI.org would enhance its political
status and credibility in Europe and with regrdhe ret of the world. It ould also offer advantages

in terms of tax exemptions and other facilities whinlght be granted to an ERIt is, however,
unlikely that the ERI proposal will be approved in time for the initial EGl.org installation. Therefore,
an irterim solution based on national law is required.

= =4 =4 -4 4
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2.3.3.3. Location of the EGI Organisation and creation calendar

According to the EGI_DS Description of Work, the agreements of the NGls on the EGIl.org Statutes
shouldhavebeen obtained in October 20080]. However, the Statutes cannot be completed as long
as the legal structure is not defined, which cannot be done until the location is known.

Therefore, a call for proposalvaslaunchedin October 2008or the location of the EGIl.org central
office, so as to receive the expressions of interest by early JanuaryB6686rshave been requested

to describe one or several types of legal entities existing within their national legal framework and
satisfyirg the EGI.org requirement§his bidding process has been launched by the EGI Policy Board,
which will determine the best procedure to select a localiba.location will be selected by March
2000. After that thdfinal EGI.org Statutes will be finalisedhd agreed by their future members and the
creation process will biaitiatedto meet the goabf havingthe EGI.org established by January 2010.

2.3.4. The Grid Users

2.3.4.1. EGI User Forum

The user communéswill have representation and support mechanisntise EGI User Forum (UF).

The UF will organize m annualgeneral meeting of all user communities fawogrinformation
exchanges at all levels.

The services necessary to support the EGI userdistridbuted among NGls coverirthe national

needs andpecialised Suport Centres (SSCs)i entities typically organised tensurethe EGI e
Infrastructure corresposdto the needs of the large international scientific disciplines eard
efficiently support their userdn some cases, this could alse definedby function for examplean

i SSC n e wwouldvdpecifichlly support new user communities of international relevance as
notably, those related to the new ESFRI Research Infrastructures or smaller onesBEwuitbpaan

level organizationSSCs are by definition ent8 which are governed by the user communities and
not by EGI. NGls may decide to collectively organise parts or all of their user handling in SSCs where
EGl.org should especially for the next years take a coordination role through its User Community
Servies (UCS) Unit, lead by the User Coordination Officer.

SSCsare described more in detail @hapter3.3andin [11]. User communities arrepresented in the
User Forum Steering Committ@gFSC)through the respective SSCioif there is no SSC through

their bigger internationairid based projects. The chairperson of the UFSC isxamfficiomember of

the EGI Council. The UFS@advisesboth the Council and the EGI.ofgirector on all matters
regarding the involvement of the users of the E@hfestructure The SSCs will contribute to
collecting andransferringthe requirements and feedback from the user communitESt@mn two
levels:

(a) theUser Technical Supportteam covering the day to day technical needs in cooperation with
the operations helpdesk team, and

(b) the Grid Planning team which participates in the EGI Middleware Coordination Board
providing a more long termethnical planning andvhich may establish other advisory
committees to work with the EGI.of@jrector.

The capability taservenew user communities hasovenvery important for the continuous growth of

the EGEE infrastructure. Each new user community gsriradditional requirements for- e
Infrastructures. Therexist many examples of this today with the successful user comrrioaéyd
projects that expand the functionality and services provided by-thieastructures. Many of these
advances are relevant rfmther user communities as well. This crossnmunity sharing of
developments has many examples which are often highlighted at the current User Forum events
organised by EGEE. What is important is to ensure that such advances become part of the EGI e
Infrastructure ecosystem aarkaccessible to all communities so the investments made can benefit the
most users. But to do this requires tmenmitmentof EGI in guaranteeing the continued support and
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development activitiedt is therefore important to sgiua process to encourage all parties in EGI to
participate in improving thenowhowand use those with the best expertise and willingness to. do so

Asin EGEE in the pas&GlI will in generalnot directly fund such activities. It is expedtéhat in the

future additionalEC and national funding will continue to be available to support the new user
communities in expanding/adapting the functionalities of the services made available by EGI possibly
in collaboration with the Middleware Consortia. It is thetalior EGI to continue to be able to
integrate those enhancements in the offered production services making them generally available. The
organization of EGl.org and of EGI in general is structured to be able to satisfy such fundamental
need. Specificaly, certain SSCs, with some central support in EGl.org, could elect toArane

Desk services, as describéa more in detail if11]. This option would be particularly advisable for

an SSC dedicated to new communities.

2.3.5. International Relations

EGI will liaise on different levels with othegrid initiatives worldwide There are plans to form the
equivalent of EGI in Latin America and Asian countries have all expressed their intention to continue
the expansion ofrid usagein the future and see interoperation with EGI as crucial. The same is true
for the Open Science Grid theUS and othegrid infrastructures in the world.

To ensure cooperation at the management level of EGI with equivalent structures around tha world, i
an initial phase, representatives from other regions will be accepted-astmanobservers in the EGI
Council and this invitation could then be reciprocated. In a more long term,firnunee with the
interest expressed Iseveral extra&europeangrid infrastructurs, EGI could foster the set up of an
overall worldwide coordination aiming at supporting international interoperability through the
adoption of standards and common policies.

2.3.6. Business Communities

The role of the business communitissstill likely to face the same situation as today: fhblicly

funded panEuropean dnfrastructures cannot be used fpure commercial applications but a
successful technology/knowledge transfer service can be put in goldceompanieshat cooperate

with publicly funded research could be allowed to use the same infrastructure for their research and
development activitiesThere are several examples of how companies have profited from or have been
created as a result of pcempetitive access tolafrastrucures such as EGEE.

2.3.7. Resource Providers

The Resource Providers and their funding agencies collectively fund, procure, host, and operate the IT
resources for the Research Teams in specific ResGantiees

The NGIsO6 services i nc lountirg togld thab ard usefubfariatfumdingn g ar
agency to verify and tune the resource allocation to the applications it supports and the overall
resource usage balance.

A ResourceCentre(with its hardware and the usual system level support for it andhéoretsearch

teams itsupport} joins the EGIgrid via its reference NGI, which, being part BGI, takes care of

making its resources part of the glolgald. The resource owners will of course still be free to decide

who has the right to use their res@sc

EGI provides secure and transparent sharing of the resources, data and other networked services
provided by distributed Resource Centres, according to the resource allocated to each VO. An
additional benefit ighe allocation of idle CPU cycles to lowpriority tasks thereby optimizing the

overall efficiency.

Researchers in several disciplines (e.g. computational chemistry) require access to both the grid based
commodity computing provided yGl and topend supercomputers provided BRACE [12] to run
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simulationsusing services provided by DEIFA3]. As a provider of an access infrastructure EGI will
collaborate with PRACEDEISA and GEANT2[14] to coordinatethe European -efrastructure
activities and provide a standard, uniform access to all types of ICT resources. A dialogue between
theseprojectshas started at the ICT Conference in Lyon, November 2008.

2.3.8. Middleware Consortia

The maintenance, support, irgperability, and development of the middleware will not be a direct
internal EGI activity since the necessary expertise could not be present in the NGls. However, the EGI
infrastructureconsists ofa set ofessentiakoftware servicesA tight relation wih middleware expert
teams willthereforebe established and maintained by EGI.org who will keep the full responsibility for
the procurement and deployment of the components deployed in thelB@structure.
There will be two main tasksf the Middlevare Consortia and development teams
1. to guarantee the maintenansappot and interoperability of the middleware currently
deployed on the-nfrastructurd this is a task similar to any software maintenance, with its
rules and costs provided ageneal service offered to all Europegnid users
2. to provide the further development required by the research communities, VOs and
operational teams

Even if these tasks are strongly related they are conceptually different and should be treated separately
in terms of financial responsibility. To guarantee the continuity ofgtigtinfrastructures in Europe,

the natural partners for EGI are the Middleav&onsortigproviding themiddleware stacks: gLite,

ARC and UNICORE. EGI sees further evolution in the form of an EGI Unified Middleware
Distribution (UMD), which does not constitute the development of a new middleware stack but
implements a unified disbution of certified components of the current stackse Chaptes.2.2

2.3.8.1. The EGI Middleware Coordination Board (MCB)

The Middleware Coordination Board (MCB)tise EGI bodythat sets technical priorities and makes

all decisions concerning the maintenance, support and evolution of the middleware depldlyed

EGI elInfrastructure.

The MCB is composedf representativesf the following areasappointed in agreeemt with the

EGIl.org management:

1 the mainmiddleware developers of the components in use in the E@Ffrastructure as the three
European Middleware Consortia

91 the operation function representing globally the operational requirements of EGIl.org, NGIs and
Resource providers

9 the User Community Services(UCS) teams on behalf of the Specialised Support Centres,
representing the various user communities organised in themailidiss.
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3. FUNCTIONS OF EGI
This chapter describes the functions needed for accomplishipgitieery goal of EGI:

1 Operations and Securitythe services required to provide a large scale produgtiality grid
for science in Europe

1 Middlewarei ensuringmaintenance, support and interoperability of the middleware currently
deployed on the-tnfrastructure

1 User Community Servicek providing the essential interface and basic support for existing
and new user communities

9 External Liaison Functions providing dissemination as well as the link to other grids and
related organizations.

Within each function the bulk of the activities will be performed by the NGls, some specific tasks with
international scope will be taken up by EGl.org, and some by othesdeffurt estimates are given

based on the assumption that each NGI is a fully independent organization that peogiitks
infrastructure at the country level. The estimates are split between functions for which EGl.org is
directly responsible and betweéasks necessary for EGlfudfil its role butforming part of the NGI
responsibilities. Overall estimates for NGls are also provided, but these are more a description of the
effort expected at the national level to operattonalgrid infrastructure and the actual numbers will

vary depending on the structure each NGI adopts (for example, severatdul@lsiecide tocombine

their efforts for specific tasks

3.1. OPERATIONS & SECURITY

The operations and security function includes those EGI services dnéedensure optimal
functionality of the pasEuropean infrastructure and the overall seamless effective interoperation of
national and regionagrids. In addition,a common authentication trust domain is required to
persistently identify alfrid participants. In a European-lafrastructure coordination will be required

on security policies and operational security to support and coordinate the work of teams drawn from
the NGls.

The EGI operations model needs to satisfy various requirements: scalability and interoperability,
availability and reliability, sustainability, and autonomy of NGI&e dstribution of operations and
security tasks is an approadaesignedto ensureboth a smooth transition and to address these
requirements.

Interworking in EGI relies on common standards and/or specifications for interoperation between
NGIs. To this end, collaboration from the NGls is important to jointly define specifications, policies,
best practices, and in general, to share operational responsibilities.

In this model the main operational functions of EGl.org are the coordination of NGI activities,
definition of commonprocedures, policies, specifications and standards for interaperatid the
operation of centrahonitoringdata aggregation and usaipport servicescludingthe helpdesk. The
added value of the EGl.org tasks is to grant the seamless and efficient integration of thegratgnal
providing coordination, procedura®positories etclThe Europeamgrid infrastructure projectalready

now distributevarious operational and security responsibilities to regions

Many of the EGI operations and security tasks are jointly delivered by EGl.org and the NGils, i.e. the
EGl.org tasks complement those carried out by NGIs themselves in the regions, as illusEifee in

3 These tasks are indTable2t ed as AEGI. ORG + NGI O
Theeffort estimate in the table only refers to the EGl.org patheftask.

EGl.org tasks will be rurwhere possible, in collaboration with the NGls by distributed staff under the
responsibility of EGI.org During the transition phasesome coordination othe operations and
securityfunctiors maybe carried out by stato-located with EGl.org
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A critical task for the daily running of operations is the development and maintenance of operational
tools, such as monitoring tools, dashboards and alarm systems, ticketing systems, portals,
measurement and reporting tools dre tquality of networks (to ensure the underlying network
infrastructure is working properly and efficiently, and to assess SLA constraints established with
network providers), and possibly new tools to increase automation.

NGI NGl\
u ] (] _
m ] Q m m —
H
m BN N D W
m @ 5/ m
NGI NGI
-
= &
L] EG'-OFQD [ EGl.orgtasks
I NGlinternational tasks
\_ I NGllocal tasks )

Figure 3: EGI operations and security tasks (blue rectangles) as a sum of NGl international tasks and
EGl.org tasks. EGIl.org tasks under the EGIl.org responsibiltiechnically run by NGls (arrows)

The maintenance of the set of the tools presently in use in European prodyadsmrand the
upgrades that will be necessary for keeping in step with the quantitative and qualitative evolution of
the grid are included in the responsibility of tlperaton function of EGI. EGl.org will only take

coordination responsibility while a set of willing NGls will take care of the development work (to be
co-funded by the EC).
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3.1.1. EGl.org Tasks and Resources
Table 2: Tasks and resources in EGorg for the operations and security

TASKS

FTEs in
EGl.org

Operation of tools and services: 6 FTE

Operation of thgrid configuration repositories, providing information on service nodes, contg
details, certification status and downtime status (EGI.ORG + NB®I.org task: gathering and
making publicly available configuration information (as applicable) for each NGEetample, via
a central repository, or through the definition and implementation of an exchange protocol b
peer NGls, or via other implementation techniques)

Operation of theyrid repositories storing monitoring data (EGI.ORG + NGBGI.org taks:
publication of monitoring information regardimgid functionality, grid service status, assessmel|
of quality of the services delivered by various EGI actors (resource providers, the NGls, etc.
which needs to meet the level agreed, operation ofi&pies and supervision of the processes
populate them, maintenance of schema for publishing of site and service status information
preparation of reports.

2.5

Operation of the Grid Operations Portal (EGI.ORG + NGEGI.org: support and central
instance

0.5

Oversight of the NGgrid (monitoring of status of services operated by sites, opening of ticke
and their follow up for problem resolution), 1st line support for operations problems: this tas
includes all the work related to operation support including managing and resptmgioeglems
reported by thgrid operator, running the requirgglid services at each site as well as services
provided by the NGI, and services required by virtual organizations, such as file catalogues,
other VOspecific services (EGI.ORG + NGI) EGl.org: support and active overall control of
status ofgrid services and sites, opening of tickets for requesting problem fixing. Residual
problems not successfully distributed to NGls

Operation ofthgridaccounting repositories, needed
information available to VO managers about the amount of IT resources consumed by the \
across different domains of thdrdrastructure (EGI.ORG + NGI) EGIl.org task: gathering and
making publicly available accounting information (as applicable and according to local lows)
each NGls.

User Support: 4.5 FTEs

Maintenance and Operation of a central ticket handling systegritband network endo-end
problems. User support relies on a central helpdesk, which is a regional support system witl
central coordinationGGUS It gives access to user documentation and support, and to a proh
ticketing system. 1st line local/regiormlpport by NGIs

Triage: assignment of tickets to the 2nd line support units, ticket escalation end ticketipltow
ensure they get closed

Gathering of requirements for user support tools and process taking input from NGI's and V
interoperations of ticketing systems (EGI.ORG + NGI): to take into account additional
requirements which may arise with the evolution of the middleware stacks in use, and with t

support of new user communities EGI.org coordination and support

0.5
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Security: 1.5 FTEs

Security policy development and maintenance to define agreement on best practice and se
policies, CA policies (EUgridPMA) etc. (EGI.ORG + NGI). A team of security people in NGI' 05
will take care of ensuring the definition aapplication of standard security policieEGI.org
support and coordination

Coordination of security and incident response (EGI.ORG + NGI): in the region for NGI an
overall for EGI.org to ensure that common policies are followed for coordinatietent response 1
by grid participants EGl.org coordination and support

Other international tasks: 4 FTEs

Middleware deployment and support (roll out of updates), operation of pilot and certification
testbeds: to ensure that resource sites and NG @neral, deploy whenever new critical update 1
of supported middleware stacks are released, and to provide testing facilities for testing and
certification of middleware (EGI.ORG + NGI} EGI.org support and coordination

Resource allocation armtokering support for VOs from NGl'gesources and membership 05
services (EGI.ORG + NGI) '

Interoperations between NGI's and with otheds, with AsiaPacific regionabrids, OSG, Naregi,
etc, and related infrastructure projects: this natdudesthe definition of the middleware and the
models allowing the NGI's to interoperate. EGI aims at continuing the collaboration establis
with operationgentresoutside Europe in order to preserve the current integration eEnoopean
sites into the pduction infrastructure. The goals of this collaboration will also include the
promotion of the EGI middleware outside the EU. An international body will need to be defin
(EGIL.ORG + NGI)

Network support: network operation design, trouble handling, network assessment and
improvement, application network requirement assessment, ensure the projects knowthe s{ g5
the network used and that problems raised byttlieare managed, link betwagrid operations
and network operations.

Definition of best practices, operations procedures, operations requirements (EGI.ORG + N 0.5

0.5

EGl.org Operation of catehll productiongrid core services, catetll services for global VOs,

catchall CA: running the requiredrid services provided by the NGI, and services required by 1
global VOs
Development and tool maintenance: 1 FTE
Coordination of development and maintenance obtheration tools ‘ 1
| Overall Sum \ 17

3.1.2. NGI Resources

The internationaltasks that each NGI (or federation of NGIs) is expected to takeotae those
needed for the good working of tlgeid infrastructure However not all NGIswill have to execute
them. For example, an NGI can share effort by federating with other NGls, or by outsourcing them to
EGl.org (where catchll services are foreseen to this effect) or to some other NGI, via specific
agreements between them. The NGI is foeadopt the most suitable approach.

Individual countries can federate in order to share the effort, thus safforg In this section, the

term NGI is used to refer to both a natiorgid infrastructure and a federation of national
infrastructures, whe applicable. The estimation for the totfiort needed from the NGls depends on

the size of the NGI and on its model of working.

Here tentative estimeg are provided separately for thiemadc at egori es of NGI s,
Aimedi umo a rhese drd bmsed) @ndhe prdsent EGEE experience, assuming that increasing
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automation and expertise will at least partly make up for the increade ofumber of @plication
disciplinesandof middleware complexity.

Table 3: NGI Resources for Operations and Security

NGI Size Small | Medium | Large
Resources [FT§ | 2-4 5-10 14-22

Note that in the countries presently involved in EGEE a similar number of people are already working

on suchgrid tasks envisaged here for the NGls.

In the long term, when all the NGIs that have expressed interest in EGI will have been properly
constitutedand joinedEGI, EGI will count approximately6-7 large NGls, 1216 medium NGIs and

16-20 small NGIsForthe first year the number of NGisexpeatd tobe somewhat smaller.

More details are provided ji5] including an example dd classificatob ased on a -possi b
Sized0 par eenvsdgesr ,| awhgiec,ch 16 medium and 17 small NG
The minimum effort needed ithe NGls for operating the EQJrid, in addition to the 17 FT&in

EGl.org, is estimatetb be225FTEs

3.2. MIDDLEWARE

3.2.1. Need for an EGI Middleware Function

Production grids in Europe depend critically upon specialised softwaeagrid middleware that

allows management oflata distribution and access, job submission, monitoring, user authentication
and authorization. The main middleware distributions currently used in European production grids are
ARC, gLite and UNICORE.They support now a large number of usecommunities with
complementary requirements and dimensions, ranging from teamfewfindividuals to very large
international collaborations with thousands of researchers aadotdtundred thousand jobs daily.

These middleware solutions have becomefarence in many countries outside Europe (Asaific,

Africa, India, China, South America, etc.) thanks to the efforts ofuB@ed international projects.

Although the existing middleware has demonstrated the ability to support a production ictinestru

there is also clear evidence that it will need to evolve in response to the evolution of technology and to
the continuous flow of user and operation requirements in areas such as functionality, robustness,
usability, deployment, adherence to staddarinteroperability with other infrastructures, with the
additional constraint to maintain interface stability.

As a collaboration of NGIs to rugrid infrastructure and to provide accompanying servicés;l

itself is not directly responsible for the nuteware development. However, the succes&®f is
critically dependent on higquality middleware componentBast experienchas shown that only the
strong interaction betweayperation, application and middlewaaetivities is able to deliver the best
results Thereforehe strategic planning of the activities related to the EGI middleware function should
be made by the Middleware Coordination Board, an EGIl.org body including representatives from the
operationgincluding NGIs),applications and middleave developmergectors.

This proposal foresees that the middleware development be carried out by organizations outside of the
EGI funding, supported by a small EGl.org unit to coordinate the middleware evolution and
distribution.

3.2.2. Unified Middleware Distribution

The middleware consortia ARC, gLite and UNICORE propose to foster the convergence of their
current solutions into a Unified Middleware Distribution (UMD), similar to what the Virtual Data
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Toolkit (VDT) in the US is for the Open Science Grid (OSGMNJis a pragmatic way to coordinate

atthe European level the current independent and parallel developanendsngduplication of effort.

UMD will contain the necessary higfuality middleware components satisfying the strict policies,
interoperability standards and quality criteria defined by the EGl.org Middleware Unit and endorsed
by the Middleware Coordination Board (MCB). The set o¥iges included in UMD will expand and
evolveaccordingto the requirements of European research communities and the operational needs of
the resource providers. Components from sources other than ARC, gLite and UNICORE can also be
part of UMD if requestetly users or NGls, following the same rules agreed by the MCB.

UMD will also deliver stabledocumentedinterfaces that will enable the development and the
contribution of additional highdevel services by third parties.

Initially, to avoid any disruptiorof the current dnfrastructure, UMD will includeselectedservices
currently made available by the different EU middleware stacks and any additional component
requested by the MCB. UMD may also include components with similar functionality present in
multiple stacks, provided they adhere to rules, policies, standards of interoperabilijyaather
requirements defined by the MCGBid endorsed by the EGI Council

If necessary, during a transition period, gateways and other means may be developedgad tepl
guarantee an immediate availability of the EfEH infrastructure to communities currently not using

any of theaforementionedmiddleware stacks. In particulaa high degree of interoperability with
Globus and Condobasedyrid islands will be provided if required. This clearly requicefiaboration

with the middlewargroviders.

UMD would allow EGI to continue to be an open infrastructure and to promote a close collaboration
with other international development teams, e.g.b@Gsand Condor, and in particular with VDT
Theseinclude all the components deployex grid infrastructures such as OSG and NAREGI, with

the goals to define and adhere to global standards, to adopt common components and to agree common
policies and qualy criteria.

3.2.3. Working Model and EGI.org Role, Effort Evaluation and Funding

The EGl.org Middleware Unit, led by the Central Technical Officer (CTO), will provide central
technical support and coordination for middleware maintenance and develogproendingto the
guidance of the MCBThe tasks of the Middleware Unit are describedable4.

The actual middleware development will be outsourced in an appropriate doime development
teams of the middleware Consortinother providers that are able to comply with the interfaces and
standards defined by the MCB the future, the neprofit Consortia will possibly include industrial
partners who, following the usud@pen Source general practices, might offer and charge for
maintenance and support services of UMD components. This model could ultimately include a
commercial offer of the components.
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Table 4: Middleware Related Tasks in EGl.org
MW Tasks in EGl.org FTEs
Maintain and document processes and quality criteria common to all the

middleware providers 1
Provide and support tools to enable and monitor the processes (such as 1
configuration management system, bug and task tracker, wiki)

Define quality and conformance criteria that UMD components need to satis
areas such as security, performance, scalability, functionality, usability,
interoperability, adherence to standards 3

Verify that accepted components are certified accordinge@agreed process an
satisfy the quality and conformance criteria, specifically aimed also against
security vulnerabilities

Maintain a repository of certified middleware components or references ther¢ 2

Follow the daily execution of the strategiaplendorsed by the MCB
Promote the EGI participation to standardization bodies

Sum of Resources in EGl.org Middleware Unit| 8

The Open Source middleware developments and the related maintenance and support services are not
immediately selsupporting economicalland he middleware Consortia cannot expect to gain
economic sustainability through standard-feeservice contractbecause software can be freely
downloaded and used by skilled communities in a similartewdyowLinux is used today. Therefore,
specific actions to expand the usage of UMD by novice user communities should be undertaken, in
order to progressively extertie user base. Sustainability should rely on the generalization of the
UMD services to adapt to requirements from a growing user community, including business and
government (similarly to the case of Red Hat or Apache). This process will take time aredjuiiie
continuity of explicit support of the development efforts leading to general and standard products.

As the key component of the Europegid infrastructure the UMD needs to rely on adequate funding
lines agreed with the nationfinding bodiesandthe EC and, in the lorgy term, on service charges.

The practical maintenance and support work willdagried out bythe enlarged EU Middleware
Consortia and the other development teams of the middleuaentlybeingused

This strategy addresse®ntinued support by the European funding Agencies of the European
middleware development teams as well as collaborative agreements with other international
development teams such as GlofL8] and Condof17] in the US. The transatlantic collaboration is
already working wellvith the exchange of components between the different middleware stacks.

An approximate evaluation of theffort needed by the three Consortia to maintain and supipert
existing middleware components and to adopt standards aimed at interoperability is albeES 0

The estimation includes all the phases of software preparation, from development to integration, full
testing and packaging. Only the final conformance tests are timeleéesponsibility of the EGIl.org
Middleware Unit.

More technical details are provided[ii].
3.3. USER COMMUNITY SERVICES

3.3.1. General Tasks and EGl.org Coordinating Team

The stated goal of EGI is tprovide significantadded value for the existing and new user
communities. The growing user demands have proyigled will continue to provideghe necessary
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push for development and extension of gl infrastructure. Therefore the active support for these
communities is a primary coneefor the EGlorg/ NGI ecosystem, as the users arerthei son doé°tr
of thegrid.

EGI, broadly intended, will support Europeaommunities that use thelefrastructure by offering
collaborative support in the following areas:

1. Gathering requiremenfsom theuser communitige and providing efficient channels for their
representationmis a visthe middlewaré and other software providers.

2. Carrying out a review processitont e gr at e us e f uili.e. Bofwate packages 0 s o f
that can help application developers useghd infrastructure, but are not part of the core
middlewaredistribution(s)

3. Establishing Science Gatewayshat expose common tools and services (e.g. workflow
engines, web servicesgrmmantic annotation) in a transparent and -frsendly manner taiser
communities in the various disciplines.

4. Establishing technicalollaborations with the large European Research Infrastructure projects
(e.g. ESFRI) in support afsersof the EuropeafResearchOrganisations.

5. Provi di ng sérvcesh foe kollabayating projectto streamline information
management tasks and ensure continuity of service between project cycles (e.g. maintenance
of repositories, FAQs, wikis, etc.)

6. Maintaining a Europeagrid Application Database hat al | ows applicati ons
permitting people to search for similar applications and contact the authors for guidance.

7. Organising European events such as tlser Forummeetings andopical meetings for
specificuser communities.

8. Providing services for new communitiesi e . g . AFront desko ser vi
counselling, etc.

9. Ensuring that the user communities agril administrators are provided with high quality
documentationandtraining services

This is caried out mainly by the NGIs in the cext of a structured network ddser Community
Services(UCS), with coordination by a small tedmEGI.org Activities such as providing support to
porting activities and training of the users and administratorsrierghty delivered through NGils,

either on a national level or via specific agreements with other NGls in the context of the creation of a
Specialised Support Centre A detailed discussion of theCS services and their relatadsks,is
provided inthe EGI function definition[10], and will be further elaborated in the second incarnation

of this document (deliverable D3.R)5].

The EGIl.org will provide overall coordination for these services, structured as sholablm5.

Aside from the activities that are carried out by senior personnel and therefore directly associated with
two full time employees, the estimated effort for the other activities are ovetigitypaverages e.g.

event organisation requires more than 2 FTEs in certain periods and less in others, documentation
related activities are often performed in conjunction with coordination of SSC activities.
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Table 5: User Community Servicesin EGl.org

Coordination of SSC activities 2

A small team of coordinators to assist the User Coordination Officer (UCO) in all collaborative
activities, such as (4(6) above, attend meetings, andrk with the Grid Planning team to organise th
representation of user community needs, new softwareef€| management.

The User Coordination Officer (UQ@s counted in the management structure.

Services for new and small communities & Front Ddscoordination 2

This will include the oordinate services in (8) above, and work with Grid Planning in analysing
trends in typology ofrid users and new resources.

Event organisation & User Forum Support 2
The EGI User Forum is represented at varitmiels both in the EGI Council and as a Strat
Committee (see sdoh 3). 2 people in EGl.org will provide liaison and support for the work of
UFSC, and coordinate the organisation of the main User Forum Events, plus others as ne
collaborationwith their counterparts in the NGIs and SSCs

Grid Planning & Technical Coordination 2
One senior person and deputy to represent the UCS team in the Middleware Coordination Boar
liaise with any user committees that are established for techejmasentation and advisory activiti
with respect to the EGI Council and EGI.org management on behalf of their communities.
Representatives of the International user communities will be members of the MCB who will
define priorities and providéeedback to the technical work program of the EGl.org Director anc
group of technical units in charge of the UMD component evolution and deployment.

Coordination of technical information and documentation 2

This will cover the activities in (9) reladeto technical information gathering, content and mate
creation, and support of central services such as material repository and online resources

Coordination of training efforts 1

Covering the activities in (9) related to management and coordiraftioaining efforts in the NGls an
management ajrid central services

Sum of User Community Services in EGl.org 11

3.3.2. Specialised Support Centres

The formation of SSCs is the responsibility of the interested communities, who will establish their
preferred services and collaborations and negotiate with EGl.org a layer of UCS tasks specifically
focused on EGI representation, collaboration on the tasks listed above, and the interaction with the
central UCS team.

The articulation in SSCs will providiexibility to the EGI ecosystem, minimising the load on the
central EGl.org, andptimising support services for the user communities

There isno obligation for an NGI to be part of an SSC SSG will be encouraged tbave aclear
procedure in placéo allow new members to join at a later date,i af appropriatei to allow a
community within an NGI to make partial use of its services, which would be properly acknowledged
by the relevant NGI.

The establishment of SSCs will ensure that the user caomtiesithat currently receive support in

projects that are coming to an end will continue to be supported. Thus some of the SSC effort is
expected to provide continuity of service to the current EGEE scientific clusters. However, an SSC

may also be formedround specific functional needs of communities or groups of prajetisaver

orwishto establishcol | aborati ons and request for mal repre
sustainability of their contributions to user communities. A particllay | mpor t ant iAfunc
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would be one dedicated t®ew usersandthose communitiethat have not yet reached the point of
being able tdorm their own SSCsThis SSC would of course work very closely with the central
teambs fAservi ceisesforperreswo ncneemmuann d
smaller communities in the EGI governing and advisory bodies.
Examples of SSCs can any casée drawn from the characteristioba number of current projects,
and new ones can leensidered
An SSC can be hosted by an NGI that has (or can host) the appropriate resoutagspaan-level
commitment, under a specific agreemearong the interested partigss mentioned, an NGl is free
t o i rtributing tonhe elevard $SCs howvéveér this s e r s

to provide

NGI would clearlymiss the synergies and consistent representation of its community offered by the

SSC system.

3.3.3. Effort Estimates for SSC Interfacing Layer and NGls

support

n

gener al

The effort for the SSCsis established and aagised by the relevant communitiesherever
appropriate, an SSC will leverage collaborative efforts from specific other prasatietermined by
the SSC and representatives of these projects

Theinitial effort expected fothe UCS layer iran SSC mayange betweed and12 FTEs, depending

on:

a)the size and maturity of the community served by the SSC;

b)the possibility of delegating tasks to collaborating projects; and
c)additional efforthatmay be offered by the NGls

As a first approximationconsideringhe current services for the EGEE scientific clusters plus a few
other items (possibly including the effort for an SSC for new communitteis) estimated that the
global UCS layer for the initigdSCs will account for abob0 FTESs.

It is possibletha the effort expected of NGIs for internationdCS activities may evolve into a
network of SSCgesulting in anet saving iroveralleffort.
With respect to these latter activitieshe NGI international UCS taskshe NGI contribution to the
collaboraive activities (1)(9) abovewill be in the rangegiven inTable®6.

Table 6: NGI International User Community Services

NGI Size

Small

Medium

Large

Resources [FT&

0.51.7

1-2.5

1.54

Therangesgiven inTable 6 representiverageeffort i e.g. it may be the case that an NGI provides
user community services with another NGI through an S®8fain as a first approximation, these
International UCS taskare projected to add up to abG@@XFTEs.
In conclusion the initialaggregate UCS effort i including the SSe@elated effort and NGI
International UCS taskis is estimated to be aroudd O FTEs to be attributed to the individual NGls
and associate membexscording to their commitments and contributions.

These numbers were derived from the total estimates (minimal national + international tasks) quoted

in [11] under the assumption that most of the training effort is expectedlgarkly national, while the

effort related to application support is expected to be equally shared between national and international

tasks.

EGI_DS (211693)

European Grid Initiative Design Study

PUBLIC

21/ 41

pr



Doc. Identifier:

EGI_DS_D53
. Date 22 December 200¢
EGI blueprint

3.4. EXTERNAL LIAISON FUNCTIONS IN EGI.ORG

A small team will execute thdisseminationactivities of the EGl.org. The team will focus on content
production and coordinating activities. Technical and specific services will preferably be bought from
third partes

The dissemination team of the EGIl.org will support and coordinate the publieatrk ofEGI. Press
releases andhewslettersdetailing the work and key achievements will be published and widely
distributed in order to increase the visibilityG1. NGlswill be expectedo contribute by providing
material to paper and electroniclghications. The EGI.org will also be in chargetloé organisation of
annual eventsral conferences, similar to the curr&@@EE User Foruror DEISA Symposium

The NGI dissemination interface for EGVill require approximately0,5 FTE for each participating
NGI. Dissemination experts in the NGlan also contribute to the general dissemination effort

Otherexternal relations are defined as relations with organisations and initiatives outsil&ldnd
of direct relevance fadEGI in terms of collaboration or interoperation. Examples of such organisations
and initiatives are:

1. Grids outside Europe
2. Commercial grids (e.g. cloud computing efforts)

3. Largescale international research collaborations (e.g. HIBROFORUM and ESFRI
organisations and WLCG)

4. Networking organisations (e.g. NRENs, DANTE, TERENA)
5. Policy and standard shaping bodies (e-tR® [18], ESFRI[5], OGF[19]).
6. Private sectoentitiesthat could bring extra competences and resourceé&to

The EGIl.orgmanagemenand specifically the Director should be in charge of External Relations. This
responsibility should primarily be focused on

- establishment of formal relations when necessary

- promotion of common understanding on policies in scopgidfinteroperation

- influence on policy andtandards shaping activities

- networking and enl argement of the EGI HAspher e
Table7 summarizes the resources required for external liaison functions in EGl.org:

Table 7: External Liaison Functions in EGl.org

External Liaison Functions FTEs
Dissemination

Dissemination manager 2
Webeditor

Other External Relations

Policy and external liaison manager 2
Standardisation liaison manager

Sum External Liaison Functions in EGI.org 4
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4. FUNDING EGI

Thelong term sustainability model of EGI is based on the BGlsningnationalgrid infrastructures
with long term guaranteed funding at the national @w@mplemented by the EGl.org, the
coordinating body funded through NGls with a contribution from theaE@@ast during the initial
phase The largest part of thetal EGI costs is nbrelated to the actual organizational scheamit
covers generic functions that must be present in any grid infrastruétbike the financial stability of
NGIs isa crucial prerequisite it is expecedthat EGI will create synergies between the N@hch
would be impossiblavithout the parEuropean organization, offsetting in this way the cost of the
coordination body.

To continue to promotand fully exploitthe synergies between the Member States, cohesion funding

is fundamental to ensure contihuy and support in the set up phas
support is crucial here to ensure this happens seamlessly to absorb the end of the cttmededEC

projects and their transition to the sustainable structure.

EGl.org will not provide any ITasources directly, i.e. no specific equipment funding is foreseen at
the European level. On the other hand, EGI.org will provide extensive accounting data on users and
resources (Awho is wusing what and to ve)itah ext e

account for the wuse of nati onal resources by At
basic building blocks, the European International Research Organizations (EIR@)d similar
international bodie$ESFRI projects]5] are also considerdd be anessential part odEGI since they

share the same fundamental objectives through their Associate Membership

4.1. EGI FUNDING MODEL

The EGI activities can be split into:
a) NGI national tasksvith full responsibility of each NGl/country
b) NGl international tasks, related to international cooperation
c) EGl.org coordination tasks

These areomplemented hy
d) themiddleware support anghaintenance

performed independently kihird parties (in particular by theiddleware consortjaon request and
coordinatedy EGI, and by

e) the support to new user communities
funded by theappropriateEC progrars and not included in the EGI costs.

The funding necessary to perform all these &ty must be provided by members (full and
associatedin the following way

1 TheNGI national tasks a) are under the full responsibility of NGls, funded nationally and not
considered in the Blueprint.

1 TheNGl international activities mentioned under together with the EGl.org coordination
mentioned under c) form tHeGl international taskswhich are to be covered by EC, NGI and
EIRO funding.

1 Themiddleware support and maintenameentionedunder d) is also part of the direct EGI
costs as it is essential to guarantee production level quality middleware with bug fixes, minor
adaptations etc.. It is to be covered by Eitjdleware ConsortidNGl and EIRQESFRI
funding.

These costdor b), c), adl d) are assumed to be -fonded by the EC and by NGI8jiddleware
Consortiaand EIRGESFRI using an appropriate cost distribution key. The cost of middleware
development(as distinct from support and maintenaneal be taken care of by the Middleware
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Consortia with appropriate EC danding, independently from any NGI -fonding but with control
and steering provided by EGI. The support to new user commuaitissoutside the EGI direct
activities and individual NGIs or Member States Institutions @xpected to contribute with
appropriate EC cfunding as in the past

4.1.1. Financial sources

To cover the costs for EGI international tasks, the following financial sources are considered:
1. EGl.orgmembership feggaid by the NGls
2. ECcontribution
3. NGI, Middlewae consrtia and EIRO/ESFRto-funding contribution

The basidEGI fundingreference model is provided Trable8, based on theffort estimates described
in this Blueprint. Itfollows two assumptions:

i. the costof 1 FTE is averaged to 90 K y®aral r
ii. the total EC contribution to the costs of the E@&rnational tasks will be at the level of
20Ma/ year .

Table 8: EGI Financial Reference Model

NGI International tasks Middl
iddleware
Operations User maintenance EGl.org Total
services

Costs
EGI Effort (FTESs) 225 110 70 51
EGlcosts(Mi/ year ) 20.25 9.90 6.30 4.59 41
Income
NGI membership fees (M/ y e a 1,0 1
EC Contribution (Mi / y ear ) 10.125 4.95 3.15 1.80 20
NGI, Middleware consortia and
EIRO/ESFRI cefunding 10.125 4.95 3.15 1.80 20
Contributon (M1 / year )

As NGlIs will contribute to the international tasks to a different extent, thefurating will reflect

their commitment to the EGhternational tasks. The effort to be dedicated to these is in principle
proportional to the amount of IT resources, nundfesites and users that will be part of each NGI and
involved in the international activitieds a zero order approximation, we divided NGls (countries) to
three categoriéssmall, medium, lardé differing in the extent of effort provided for the NGI
intemational tasksCorrections will possibly be applied during the EGI project preparation phase to
take into account the different level of developmamd interest (involvementf each NGI. Each NGI
(each country) will in principle be free to adjust itasdification (in the small, mediulr large
categoies) and this classification will define the expected contribution to the EGI international tasks.

® This number is approximated from the current cost of man power in EGEE lll, which is slightly
below 80 Ki/year including all costand overheads.

" Based on the EGEE Il experience, Belarus, Bulgaria. Croatia, Cyprus, Estonia, Iceland, Latvia,
Lithuania, Luxembourg, Macedonia, Malta, Moldova, Montenegro, Serbia, and Slovenia may belong
to small category, Austria, Belgium, CzeBepublic, Denmark, Finland, Greece, Hungary, Ireland,
Israel, Netherlands, Norway, Poland, Portugal, Romania, Russia, Sweden, Switzerland, Turkey, and
Ukraine to medium category, and France, Germany, Italy, Spain, and UK to the large category.
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Also, each EIRCZESFRIcan offer a contribution proportional to its expected activities to fulfil the
necesary international tasks and thus define its contributioie@ also in the financial term.
Naturally, in case of oversubscription (i.e. when offers to contribute surpass the-fidicw), a
negotiation between NGIs and EGIl.org will lead to a conclugiimrrespect to the EC ewinding
distribution), as is the case in any-fifhded project

4.1.2. NGI Membership Fee

The financial stability of the EGl.org will be based on fixed annual NGI contritaitibie NGI

membership fees. The minimalist model presented here assumes that the total sum aoheecti&d
through the NGI membership fees isfli / year . The amount of the NGI n
not be imposed on EIR@stitutions/ESFRI projestbased on their statute of Associated Members)

will follow the TERENA keys.

Table 9: NGl Membership Fees

each NGI's
% contribution EGl.org
according to membership fee

NGls of TERENA key (u/year
Moldova, Macedonia 0.0014 1,400
Montenegro, Latvia, Lithuania,
Serbia 0.0019 1,900
Malta, Cyprus, Iceland, Estonia 0.0024 2,400
Belarus 0.0028 2,800
Bulgaria 0.0038 3,800
Luxembourg, Slovenia 0.0047 4,700
Croatia, Slovakia 0.0095 9,500
Ukraine, Romania, Hungary,
Israel, Czech Republic 0.0237 23,700
Portugal, Ireland, Finland,
Greece, Denmark, Norway,
Poland 0.0285 28,500
Austria, Turkey, Sweden,
Belgium, Switzerland,
Netherlands, Russia 0.038 38,000
Spain 0.057 57,000
Italy, France, UK, Germany 0.076 76,000
Total 1,000,000

4.1.3. NGI Co-Funding

As seen inTable 8 the NGI cofunding is expected to total 20 (M, with an equal ma
contribution to cover the total estimated costs of EGI.org central tasks and the NGIs international
tasks The precie amount of NGI cdunding will depend on many factossich adNGI contributionto

the NGI international tasks, the NGI maturity level and also the eventual regional agreement about the

NGI international tasks provision within a regidro give an approxiaie expected EC contribution

and corresponding NGI eninding we use the classification dIGIs into three categories(small,

medium, large). IMable 10 we provide gossible (indicative) céunding distribution for a caseith

17 small, 16 medium and 6 large NGiIs.
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Table 10: Expected EC contribution and NGI cefunding

NGI classification Number pi?ﬁgpg{'ﬁ;ggg NGEk%ggggmg
Small 17 2571 250 2571 250
Medium 16 4007 900 40071 900
Large 6 11007 1 800 11007 1800

The exact NGI cdunding (and the matching EC contribution) will dependthe precise amount of
FTEs the NGI will provide to support the NGI International tasks. This wifinadly definedas part
of thefuture EGI project preparation.

The membership fee of 1 MU doe # nenessary EGloDSe r al |
recommends thaa part of the estimated NGI -d¢onding could be evenally provided as an increase

of the membership fees bringing thte a total of 21 MU / y. ;nauch a case, all the EGl.org top
coordination positions of the four units will be coveredtiy Membership fees, providing for more

stable financial position of EGl.orgThe total annuatosts for each NGI will remain the samé

decision in this direction nestb be taken by thEGI Council

4.1.4. Specific Case 1 Limited NGI Participation

The financial breakdown presented above assumes all the countries joimde@dSeptembe2009

and contribute to the EGI.ofgom the outsetWhile this is the ideal anoptimal scenariojt may not

be possible and the EGI implementation wilirt witha smaller number oRGls.

The Blueprint providesfor International Operations and User Commyidervicesan estimation of

the ranges of the necessary efforts for the different classes of( iH, medium and large

If we assume that ithe startup phase a smaller number of NGls will be presiis reduced set will

have to provide an effort equal to about the maximum of the reported ranges (e.g. 18 FTEs for the
International Operations of a large NGIs) to spt adapt and configure the new seed both in
EGl.org and in the NGls to make them correspinithe needs of the EGI users.

Once this initial phases completed it is expected that the NGIs will be established in all member
states but that they will need tontribute to the overall EGVith efforts corresponding to the mean
values of the ranges indicated in the Blueprint.

As the size of EGl.orgs not proportional tothe number of NGls forming EGI, we must assume that in
thiscasethe 1M must be coll ected f WelmvetelaleatetiBd indicatveb e r s h
NGI fees when only 17 countries are ready to financially support EGIl.org (the selection of countries is
purely arbitrary and does not reflect in any way their willingness to actually contribute to EG4). For
large enoughumber of countrigsve have workedn the assumptiothatthe EC contribution staat
approxi mately the same | evel (20 Munding thatwbuld ndi vi c
graduallybe reduced as more NGIs join. The result is an increésleeocontributions of about 30%

for each of the initial participating N&IThis constitutea necessary flexibility that the NGIs have to

take into account

4.2. EVOLUTION OF FUNDING IN TIME

The EGI financial reference model is proposed for the firstyears of EGh existence, i.e. fom
period not longer than 5 years.Higure4 the expected evolution of the total funding in a mediton
long-term timeframas stown. With the expectedeductionof the operational costs (due to automation
and increased quality of tmaiddleware) the EC fundinig expectedo be gradually reduced, to cover
mostly the cost of innovation and introduction of new functions and seraidh® parEuropean
level.
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Figure 4: EGI Funding Evolution (schematic)

4.3. FUNDING OF INTERNATIONAL RELATIONS

While the primary purpose of EGI is to stabilize gnil infrastructure in Europe (EU), it must be able

to interact withgrid infrastructures outside this region, continuing the current successful practice of
extending Europeagrids (especially those based on the EGEE model) to other regions (Asia Pacific,
Latin America, Africa). We expect these activitiescontinue throuly a mix of direct international
collaboration between EGI (represented by EGIl.org or through 8t€aig) and the target region or
through participatin in specific projects (support actions) when appropriate. Gradually, some
mechanism similar to the membleirs fee (but with limited membership rights) may be applied to
countries/regions that will be successiulseting-up their own sustainablgrid infrastructures and
organizations, but further elaboration of this model is out of scope of this document.

4.4. EC CALLS

To cover the different aspaatf EGI and relatedinancingof activities, the followingscenario®f EC
contribution are foreseen:

1 Since EGI is expected to be formed by NGI organizations representing one country each, in an
ideal case the EContribution would be provided via calls dedicated to NGIs and EGl.org, thus
adopting a model that has Imegery successful in supporting the establishmenthef pan
European network through dedicated call for NRENSNDE and TERENA.

1 EGI international etivities in collaboration with grids outside Européll continue to be co
funded by the EC through specific competitive programs.

1 Themiddlewaredevelopment activities are also expected to bnamced by the EU, in a special
competitive program dedited to the development of timeiddleware/softwareised in production
on the EU enfrastructure (e.g. EGI).

1 The porting and development related to new applications is also not included within the EGI

financial model. It is expected to continue to befwaded via competitive calls dedicated to
support of new user communities willing to use the Hbfstructure.
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4.5. RESOURCE PROVISIONING FOR EGI

EGl.org will not directly own any resourceGls will serve as proxies to actual resource owners
(providers). At he national level, NGIs may own resources directly but it is foreseen that every NGI

will also have to interact with resource owners to become the national point of contact for EGI
resources originating in its dnahescopepfEGITahiehas esour
to happen at the national level. However, EGI must provide mechanisms for proper accounting of
resource usage s$ioateach resource owner (and its funding agency) will be able to evaluate the impact

of providing resources ttheir scientistsvia the EGI infrastructuréi.e. to evaluate the efficiency of

sharing resources through EGI from their national point of view)

EGI_DS (211693) European Grid Initiative Design Study  PUBLIC 28/41



Doc. Identifier:

EGI_DS_D53
. Date 22 December 200¢
EGI blueprint

5. TRANSITION PERIOD

The transition from the curregrids in Europe towards EGI has already starfége most pominent
example is th&eGEE projecttaking significant steps towards an EGI/NGI structure during its third
phasethat started in May 2008The EGEEIIl project has recently published a documgn0]
describing the steps need®dmigrate the EGEE operation to EGI. The document not only solver
EGEE]III project itself but alsanput from Collaboratingrifrastructue Rojects(CIPs)Baltic-Grid-Il,
EELA-2, EUAsiaGrid[21], EUChinaGrid[22], EUIndiaGrid[23], EU MedGrid[24], and SEEGRID
[25]; Collaborating Software and Services Projesch asBELIEF-II [26], Edutain@Gid [27],
ETICS2 [28], GridTalk [29], KnowARC [30], OGF EUROPH31] and OMIFUK [32]); and other
Collaborating Projects WLCE33], EG-Gin [34], NDGF [35] and GRIDPP [36]. Furthermore the
documentalsoprovides input from nofturopea countries such as thdS (0OSG)[37], Ukraine and
E G E EAGia federation.

EGI_DSis nowprepamg a similar document from the point of view of EGI whiefil be published
in March 2009. The document will elaborate in more ti¢ta transitionprocess and requirements
sketched in this chapter.

As EGI is expectedo startits first organisational stepduring 2009, the transition from the current
projects to the EGI infrastructure overtapith thefirst three year phase of E@buring this period

the EGI structure and membership will be finalised, as the currently fragmented or loosely coupled
national and international infrastructures will be integrated. Also, this transition period will allow
individual projects to start adopti of EGI at different times as $tesuits their current work plans.

The main change from the present situation towards the distributed modeGlofwill be
organizationalthe emphasis moves from individual interested institutions to natiomiakives and

from central supervision to central coordination of European NGls. In addiiis will represent all
national scientific communities and institutions, as thesgmeviding resources to their national grid
infrastructures. It is essential that thygerating largescale productioeGlI grid continueso serve the
scientific communities throughut the transition period with at least the same qualityservice to
obtain the samkevel ofusersatisfaction as today.

It is assumed that after the trarwitiperiod all different types of-i@frastructures in Europe will
become either part of EGI or will have a waédfined relation with EGI. While this concerns primary
the different national, EU and internatiogaid initiatives and infrastructures, a ctealationship with
supercomputing activities will also be established during the transition period.

5.1. EGEE-IIl AS A STARTING POINT

The EGEHCIP infrastructure, which is now operatiorialmany European countries, was established
through national and Europeaofunded projects starting early 2001 with the European DataGrid
project(EDG) under the fifth Framework Programme. After this proof of principle demonstrating the
potential impact ofgrid technologies on European science, a first large scale produgtion
infrastructure was deployed by the Enabling Grids f&dencE project (EGEE)yvhosesecond phase
(EGEEII, 20062008 provided a largecale, production quality grid for scientists Europe. The
EGEHCIP projects, exploiting the paBuropean network GEANT2 and the NRENave established
European leadership in the development and exploitatiagridftechnology. The lateswave ofe-
Infrastructure projects started in the spraf@008, including the third phase of EGEEEGEEIII i
co-funded by the European Commission for two yedrse current EGEH grid, representing the
worldd krgestmulti-scienceproductiongrid today, deserves special attention as it is assumed that the
resaurces currently connected through tigisd will continue to be available for EGI as the core
infrastructure.

Themajor purpose of EGI is to build on the extensive knowledge gained in Europe through these and

other related national and international prageahd to consolidate the currently fragmented or loosely
coupled infrastructures into one large, stable, andenedficient Thereforethe transition from the

EGI_DS (211693) European Grid Initiative Design Study  PUBLIC 29/41



Doc. Identifier:
EGI_DS_D53
. Date 22 December 200¢
EGI blueprint

current environmertb EGImust protect the previous investments and provide a clear and smooth path
for usersalready dependent on the currenibh&astructures.

Although HighEnergy Physics and the enormocsmputing requirements of the Large Hadron
Collider (LHC) in particular were a major initiator of scientifitid computing in Europe, other
sciences use a growing fraction of the EGEE infrastructure as shdviguire5, showing the growth
of this fraction from 10% two years ago to more than 30% by2@@B. Even more impressive is the
12-fold growth of overall CPU usage of nauHC communities over the same period.

Figure 5: non-LHC CPU usage in EGEE

A growing number of scientific disciplines organized in more than 200 Virtual Organizations (VOS)
with more than 7500 usensow rely on the production qualityEGEE grid and the underlying
infragructure notably

Archaeology Finance
Astronomy & Astrophysics Fusion
Civil Protection Geophysics

Computational Chemistry
Computational Fluid Dynamics
Computer Science/Tools
Condensed Matter Physics
Earth Sciences

This set of research areas is supported within EGEE/TP projects.For EGI to succeedt iis
imperative that thecientific researctdisciplines, which uséhe current gridinfrastructuresupported
by the EGEE/CP projects can transit without disruption to the envisaged EGHMNSEd
infrastructure

Therefore it is clear that the transition must address the following issues:

1 The EGI membership in 2009, when it will be established, must already represent a large and
significant fraction of EU countries to represent a credible Eurogeamfrastructure.

High-Energy Physics
Life Sciences
Multimedia

Material Sciences
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