"%
L) ]
LI L LT
[]

b

e-iNnfrastructure

EGFNSPIRE

EVOLVING THEEGIBUSINESSVODEL

EU DELIVERABIC2.18

Document identifier: EGID2.181040V8.docx

Date: 25/05/2012

Activity: NA2

Lead Partner: EGl.eu

Document Status: FINAL

Dissemination Level: PUBLIC

Document Link: https://documents.egi.eu/documentt040
Abstract

EG1 snain contribution to the digital European Research Areato delivera worldclass e
infrastructure built asan open ecosystem thaoffersthe opportunity fordifferent actors to provide
their own uniquely valuableéools and services for the benefits of researchers. In ofderthe
whole EGlecosystenmto provide value sustainably, each actweedsto properlyidentify the most
appropriate business moddbr it to operate with. Thisreport addresseshis needby bringing
together the information producedirom a number of actities over the last yeaand providinga
frameworkfor discussing andenerating business modefgr the actors within the EGI ecosyste
Goncrete proposalsind plarsfor the nexttwo yearsare also provided
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VI. TERMINOLOGY
A complete project glossarg provided at the following pagettp://www.egi.eu/about/glossary/

EGI European Grid Infrastructure: a federation of shared computing, storage and data resources
from nationalandintergovernmentalresource providers that delivers sustainablintegrated and
secure distributed computing services to European researchers and their international partners

EGl.eu a nonprofit organisationbased in Amsterdam established to coordinate and mariage
infrastructure (EGIpn behalf of its participantdNational Grid Initiatives (NGlahd European
Intergovernmental Research Organisations (EIROS)

EGHNSPIRE A fouryear project, cf unded by t he European Commi s ¢
Programme (contract number: R61323), helping toestablish a sustainable, relialkde
Infrastructuret hat can support r essateadatacahalysiss ’ needs for | a
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VIl. PROJECT SUMMARY

To support science and innovation, a lasting @pienal model foreSci ence i s needed
coordinating the infrastructure and for delivering integrated services that cross national borders. The
EGHNSPIRE project will support the transition from a projeased system to a sustainable pan
Europan el nfrastructur e, by -performgncerconiputiag (MPE) andlligh o f
throughput computing (HTC) resources. HEPIRE will also bderlly placed to integrate new
Distributed Computing Infrastructures (DCIs) such as clouds, supercognmatworks and desktop

grids, to benefit user communities within the European Research Area.

EGHNSPIRE will collect user requirements and provigapsrt for the current and potential new

user communities, for example within the ESFRI projects. iddditsupport will also be given to the
current heavy users of the infrastructure, such as high energy physics, computational chemistry and
life sciencesas they move their critical services and tools from a centralised support model to one
driven by thei own individual communities.

The objectives of the project are:

|,.

1. The continued operation and expansion of tod

to a governance model and operational infrastructure that can be increasingly sustained
outsideof specific project funding.

2. The continued support of researchers within Europe and their international collaborators
that are using the current production infrastructure.

3. The support for current heavy users of the infrastructure in earth science, astyrom
astrophysics, fusion, computational chemistry and materials science technology, life sciences
and high energy physics as they move to sustainable gtipmodels for their own
communities.

4. Interfaces that expand access to new user communities inajudaw potential heavy users
of the infrastructure from the ESFRI projects.

5. Mechanisms to integrate existing infrastructure providers in Europe and around the world
into the production infrastructure, so as to provide transparent access to all authorised
users.

6. Establish processes and procedures to allow the integration of new DCI technologies (e.g.
clouds, volunteer desktop grids) and heterogeneous resoufees HTC and HPC) into a
seamless production infrastructure as they mature and demonstrate valu¢h¢o EGI
community.

The EGI community is a federation of independent national and community resource providers,
whose resources support specific researommunities and international collaborators both within
Europe and worldwide. EGl.eu, coordinator BGIINSPIRE, brings together partner institutions
established within the community to provide a set of essential human and technical services that
enable seure integrated access to distributed resources on behalf of the community. The production
infrastruc t ur e supports Virtual Research Communi ti
communities - that are grouped into specific
within EGI at both a technical and strategic level.
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VIIl. EXECUTIVE SUMMARY

Toensure a sustainable, open infrastructure for decades to come, EGI must continue to evolve to

fully flourish as open ICT ecosystems described throughout this report, this can ultimately be

achieved through a combination of a variety of different rokervices, capabilities, and values that
areindependentlydelivered across the EGI ecosystem.

As EGI targets the whole digital European Research(BRApndits diverse research communities,

it is criticalthat researchersare ableto useEG! sore nfrastructureservicescollaboration tools and

platforms to customise theindividualvirtual research environments. This increased flexibility and
personalisatio of the virtual research environmeravailable to themwill ultimately result in
broadening EGI’'s supported r-emauwtmitblitybase and con

In early 2011, an EGI Sustainability Plan was produced introducing the concepineisbusodels
within the context of EGI. Thaéport proposed an initial formulation of the EGI ecosystem and the
services provided by each role. It also investigated the possible revenue streams that could be
considered for the various services and defined a number of recommendations to support them. The
discussion later evolved in a number of activities such as: value creation analysis of the EGI
ecosystem to understand the unique value of each role; a sustainability workshop at the EGI
Technical Forum 2011 to discuss business models for concrete orgamssatich as a large VRC, a
large NGI and a technology provider; a user sustainability workshop to understand the priorities of
the various communities in terms of services to be sustained and responsibilities; a sustainability and
business model session thte EGI Community Forum 2012 to continue the discussion on the matter
and align iwith the strategy.

This reportbuilds on the strategy and business development discussions that have taken place over
the last yearto provide a complete pictureof how EGIlis evolving and where and how its
stakeholders can play a role in ensuritite sustainability of the infrastructure. Iprovides an
overview ofthe overall value propositignstrategy and visiomf EGI It alsolinks to the planned
architectural evolutiortowards a platformmodeland the changes to the EGI ecosyst&mh a move

will mean After the overview the report ses out the context for business model generation by
defining a framework for discussidrased on the Lean canvas tool that provides ac@mand easy

way to discuss and visualise the core nine elements of a business plan into a singldeligage
framework coupled with a SWOT analysis for each role of the EGI ecosystem is then used to
elaborate concrete business modddy matching strengths to opportunities or evaluating how to
convert weaknesses or threats into potential new optionsthin the business space thachnology
providers and resource provider operate in it is expected that theywill develop their own
personalised business modelsThe EGINSPIRE projeatan act as a facilitator by providing a
common framework and forums for discussidie report ends with a list of next steps to evolve the
discussion over the next tweegrs in alignment with the straggy, platform and technology plans.

YAn ICT ecosystem as open when it is capable of incorporating and sustaining interoperability, collaborative
development and transparency, while increasing capacities to create flexible, seriéaéed ICT applications
that can be taken apart and recommgid to meet changing needs more efficiently and effectivel\0[R2
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The European Grid Infrastructu(&Gl)has been evolvingover the last decadeowards an open
ecosystento better meet the needs of the diversesearchcommunitiesit needs to supporaindto
become sustainabl®r the decades to comeAs described throughout this report, this can ultimately

be acheved through a combination of a variety of different roles, services, capabilities, and values
that are independently delivered across the EGI ecosystem.

In early 2011 an EGI Sustainability Plan was produce®], [Rhich introducedvarious business
modelsthat could be applied within the EGI ecosystemgposed an initial formulation of thactors

in the EGI ecosystem and the services provided by esathr. It also investigated the possible
revenue streams that could be considered for tharious services and defined a number of
recommendations to support them. The discusstaggereda number of activities such as: value
creation analysis of the EGI ecosystem to understand the unique value of eachRR&jlea
sustainability workshop at # EGI Technical Forum Vilnius [R3}o discuss business models for
concrete organisations such as a large VRC, a large NGI and a technology pro¥iday; user
sustainability workshofn Amsterdam [R5{o understand the priorities of the various commities

in terms of services to be sustained and responsibilities; a sustainability and business model session
at the EGI Community Foru2012 in Munich [R6]to continue the discussion on the matter by
assembling the many pieces together with the stratdg§l has also developed a leiegm strategy

plan [R1] with links to the Europe 2020 priorities elaborated thanks also to the participation of socio
economic impact studieS.his reportbuilds on these strategy and business development discussions
that havetaken place over the last ye&an provide a complete pictureof how EGI is evolving and
where and how its stakeholders can play a role in ensuhiagustainability of the infrastructure.

As themove towards adigital European Research Areantinues the mechanisms that support it,
such as dnfrastructures, need to evolve as well. This means that if EGI is to play a pivotal role in
bringing thedigital ERA online, then the services it offers ne&lprovidethe flexibility that satisfies

a wider usembase. It is not enough tust create newgovernancestructures and invest in equipment

and resources, it is about changing the policy and culofra communityby moving towardsan

open ecosystem thawill allow researchers 0 u s e E Grore Hexibility and thecebylsroaden

their uptake across the ERA.

Thisreport is structurel as follows: Sectio defines the overall value proposition of EGI as the main
underpinning driver of the infrastructure and links this to the ldgagn vision and strategy; Secti@
summarises the platforroriented architectural evolution and highlights the implied changes to the
EGI ecosystem; Sectidrdefines a framework to discuss business modi@sed on the Lean Canvas
[R18] presents concrete examples for many roles and identifies the business space for resource and
technology providers; Sectioh draws up the conclusions and identifies a number of next steps to
continue the discussiorof the coming year and beyond

Overall, this report provides a framework from which any organisation, either directly or indirectly
involved in EGI, cadefine how to create, deliver and capture value sustainably (i.e., a business
model).

EGHNSPIRENFSERI261323 © Members of EGINSPIRE collaboration PUBLIC 8/ 37
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EGI provides uniform access to large scale computing, storage and data resources across Europe
through a federation of national resourgeoviders that allows scientists from all fields of research

to make the most out of the latest computing technologiesthe benefit of their activitiesThrough

EGI, scientists and researchers can share information securely, collaborate with colleagues
worldwide and manipulate and analyse complex data faster and more efficiently in ways otherwise
not possible. The research supported by EGI covers areas such as the Large Hadron Collider particle
accelerator inCERN attempting to find the Higdpooson, medial researchers finding innovative cures

for di seases such as Al zhei mer ' s, mal aria and a\y
to model climate change, among many others. Each of these examgses direct impact on society

at large whileemploying thousands of scientists and researchers across Europe and beyond. Benefits
of EGI include:

1 Ensuring the uniform and reliable availability of resourttesesearchers at a local, national
and European scale, by having consisterinitored accesso services wherever they are
located

1 Enabling faster scientific results to be produced through collaboration across organisational
and national boundaries due to the federation of national resource provider for the seamless
uniform access to services fgsearchers in Europe and internationally

1 Promoting open science through the availability, accessibility and reuse of scientific data &
results, use of welbased tools that facilitate scientific collaboration and ensuring public
access to research

1 Allowing researchers to focus on their research rather than managing thieifrastructure
needs

1 Providing effective utilisation of resources in different administrative domains to ensure the
most effective return on infrastructure investments

1 Facilitatingthe innovation andsharing of solutiondy building a thriving ecosystethrough
community eventsaind other collaborative services

Having understood the areas where EGI may deliver value, a plan needs to be defined so that these
areas can be developed amdade easily accessible to those that need them. At the corésof
strategy EGhasdefined its mission, values and vision to inspire stakeholderguide decisions and

to align actions of eacimdividualparticipant:

1 Vision: To support the digitaEuropean Research Area through a {iamopean research
infrastructure based on an open federation of reliable services that provide uniform access
to national computing, storage and data resources

1 Mission: To connect researchers from all disciplines wille treliable and innovative ICT
services they need to undertake their collaborative werldss and worlépanning research

1 Core Values:

0 Leadership EGI is a leading pd&uropean infrastructure, integrating worldwide
computing, storage and data resourdessupport an ecosystem built on innovation
and knowledge transfer.

0 Openness: EGI operates collaboratively with a transparent governance structure that
integrates the views and the requirements of all stakeholders, from research
communities to resource proders.

0 Reliability: EGI provides a reliable infrastructure that research communities can
depend on to collaborate with their peers and deliver innovation.

o0 Innovation: EGI will continue to meet the needs of research communities operating
at unparalleled gegraphic and technical scale by partnering to bringing new
technologies into production

EGHNSPIRENFSERI261323 © Members of EGINSPIRE collaboration PUBLIC 9/ 37
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The EGI Strategic Plan [Ridntifies three main areas of investment to realise the vision and evolve
EGI to meet the needs of new research communities, improve thergence of the cuent research
communities and open the infrastructure to different resource providers and technology providers to
support the ERAThese are:

1 Community and Coordination: promote competitive cooperation, collaboration and
interaction at bcal, national and European levels for increased visibility and results. This
includes targeted outreach, suppodrganisatiorand marketingof events

1 Operational Infrastructure: EGI federates an operational infrastructure comprising over 350
resourcecentres that has been proven to work at a lasgmale. This should be-tesed and
adapted to maintain the current services, integrate domsjecific services and institutional
private cloud into a uniform infrastructure

9 Virtual Research Environmenis key aspect to wider scale adoption ofirdrastructures is
the ability for the individual researcher and research collaborations to personalise their
environments and to run the software environments and services they want to use when
they want to do so.

e-iNnfrastructure
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EGI currently federates an operational infrastructure comprising over 350 resource centres that has
been proven to work at a largecale across more than 50 countries. Over the last decade, the focus
has been on eveloping the services to operate the infrastructure and fhactional services to

access the resources.

In order tosucceed in fulfilling the needs different diverseresearchcommunities,EGIneeds to
improve the adaptability and personalisation of the infrastructufes it is not foreseeable to
successfully scalthe activities and services to meet the needgross all thedifferent scientific
communitieswithin the ERAEGImust establish arecosystem that allows researclsefor those
acting on their behalf) to provide a personalisedh&astructure for their use. For this reason, an
evolution towards a horizontal platform architecture has been envisioned to help achieving greater
flexibility and efficiency in both provisioning and accesdthé | distsbuted computing resources
(see MS510 EGI Platform Roadmap@]). Individual platforms are scopedo satisfy the major
concerns of the relevant stakeholdeSection 3.1 presents a brief on the new platform
decomposition envisioned for the future EGI, while secBdhdepicts the roles for actors to play in

the new EGI ecosystem.

3.1 Platforms Orientation

The EGI Platform Model (described in more detail in the MS510 EGI Platform RoadhapdR

sketched inFigurel) allowsd i st i nct

and di

fferent

product s

"t o

consumers, e.g., research infrastructures, platform operators or researchmooities. Such a
platform architecture will help EGI establish definedrvices and theilAPIs for eachplatform
allowing it to become more neutral and impatrtial in its support for those communities that consume

p teatheir ownnactivtiest €hereforeg she @altfanmsg s i
provided are designed to foster choice and fleiiil allowing for innovation and valsedded
services being built on top of iThey lead to technology isolation that enables upgrades on the
individual hyers, improve manageability of code, reusability of components and better testability.

The EGI Technical RoadmaplR#ovides more details on the further development, particularly the
EGI Infrastructure Platform, and where possible, for E@l Collaboration Platform, to provide a
roadmap of activities taking place within HGSPIRE and related projects. A fundamental design
aspect of the EGI Platform modeltesallow the concurrent deployment of theurrent middleware
serviceson to physial hardwarenext to the deployment and operation of community platforms (as

and compose

part of a
managed byhe NGlswithin EGI.
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Platform D
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Figurel - EGI Platform Model
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The EGI Corénfrastructure Platform is used to ensure that services operating in different resource
centres belonging to different administrative domains are federated together to provide a uniform
service offering. Uniformity includes consistencyhiair deployment, ensuring their availability and
reliability through service monitoring, and accounting for the activf the service in different
administrative domains. The E@lore Infrastructure Platform is primarily targeted at resource
providers éither working on a geographical/national or research community basis) who need to
federate their affiliated resource centremgether or to those operating community platforms

i nt egr at e dCorefrastiuctuEeGHlatfosm on behalf of particular reseh communities.
Examples services could includéederated AAIl for managing the infrastructur, resource
management servicesnessagingmonitoring, accounting andinformation discovery

The primary purpose of th&GlCollaboration Platform is to provide services that enable the
collaboration between research communities that are using technology deployed alongside or using

the EGICorelnfrastructure Platform. It builds upon some of the services that already exibeiEGl|

production infrastructure butover time will pr ovi de a di stinct pl atfor
communities and technology providers e adopted.

The EGI Collaboration Platform comprises services and technology thair agécted to be) used
acrossmany if not all EGI research communities irrespective of their scientific domain. The EGI
Collaboration Platform therefore is supplemental to the ' EGlI hbrasteicture Platform but is
targeted towards research communities, individual researchers &ode integrating Community
Platforms on their behalf. Examples services inclugelerated AAIl foraccessingcollaborative
platform servicesdata movement VM image sharing research group membershigervice desk
meeting planningtraining platform

EGICommunity Platforms are sets of services designed to meet the needs of their respective
research communities. As a consequence, it is difficult to describe EGI Community Platforms in a
generic way similar to the E@ore Infrastructure Platform (providinghe means to help the

distributed operation of a community platform), or the EGI Collaboration Platform (providing generic
services that help different research communities collaborate with each otfld@re may be
considerable overlap and reuse in depd services and applications between different EGI
Community Platforms. The research community itself defines the scope of their community platform,

and therefore its composition is subject to the
deliver the required capability.

While it may be obvious in such a situation to engage in collaborative-paiorm software
development, the community platform model ensures that the involvement and impact of the
research community in the services they use diyecan be kept independent from the maintenance

and operation of the EQIorelnfrastructure Platform. Such collaborative activities are already being
supported t hrough EGI ' s Application Dat abase,
implementationof a * Pl atform Store’ whi ch has come out
depl oys) and initiatives for software discovery
[R10, R12). Examples of such Community Platforms could inclbdekered HPCclassic HPQlata-

intensive HT(pilot-job HTCEGIbasic (simple access to Compute and Storage resources)

3.2 Ecosystem Overview

The ecosystenon which EGI started to build updrmas developed over the last decade provides
minimal distinction between the rek of differentactorsand the values they provide. As a result, EGI

is frequently seen as a monolithic and closed ecosystem with which it is difficult to interact and
collaborate with.In defining the EGtrategic plafR1] a consistent analysis of thariousactors in

the ecosysterhas been performedo examine the current structures that are in place, the values
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being exchanged while mapping theaetorsto the strategic activitiesrolesand services that are
being defined and developed.

This analyis has led ta newdecomposition of the EGI ecosystem, which has evolved to provide a
clearer separation between the roles within the NGIs and Technology Providers as well as the
creation of specific roles called Platform Integrators and Platform Operdtoline with the EGI
Platform Roadmap

It was important to decouple these roles that for the most part sit within the natiorfedstructures

and technology providerso that they can be delivered by additional organisations in order to scale
out EGI ' s ability to i nter acPRlatfomm @pbratotsihave ¢he e n t
technical expertise to deploy and operate products and services to meet the neegkrtafular
researchers, while Platform Integrator@re able to respond to specific needs by integrating
independent software components into a coherent software stack to enable fully functional services
basedoma r e s e ar ¢ h aeeaeds Jhe follodnp sectiodna @rdvide more detail to these roles.

Figure2 provides a higHevel view of the refined ecosystem as a result of this analysis. This moves
the currentmondithic ecosystem towards one that has increased openness that would provide a
structure whereothers can replacexisting actorsvithout damaging the ecosystem as a whole, thus
ensuring a persistent and sustainie e-Infrastructure for years to come.

Technology Providers

Funding
Bodies

Community &

National
Infrastructures

Platform
Operators

Platform

Integrators

Generic
Technology
Providers

Researchers

European
Coordination

Figure2 - EGI Ecosystem Overview

1 Researchersconsumerof e-Science swices that are supported by-lafrastructures to perform
their digital research; they are interested in services that can rapidly adapt and integrate with
their workflows to conduct their research, achieve faster results, publish first and gain the
recogrition of their peers. They can be organised in research collaborations or Virtual Research
CommunitiefVRCs) [R2.
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1 Technology Providersthe technology area within the EGI ecosystem is built upon joemce

or commercial software coming frortechnology providers within the EGlommunity and

generic technology providersutside of itthat are put together byplatform integratorsto meet
the needs of particularesearch communities
1 National Infrastructures these include théNGlsthat represent national activities within EGI and
undertake national coordination duties through the resource infrastructure provider role. They
have the responbility to manage and deliver the operational infrastructure coming from the

i ndi vi dlu &'le

‘crems o es’ within t

he country.

platform operators for particular research communitiemnsuring that anyresearchcommunity
specific services provided by the resource centres are operating effectively.
1 European Coordinationfor EGI, the EGI.eu organisation provides the vehicle for community

coordination, policy, governance, outreach, operation and interactioniwitie EGI ecosystem

and withsimilar peer bodies in other-nfrastructures in Europe and around the world.

1 Funding BodiesEC, national research councils or other organisattbas define policies and

funding schemes to support the digital research.

Research
Community

———— operate ——— >,

Platform D

Community S

Platform A| Community
Platform B

Platform
Operator

operate

operate

A

operate

=7
host/own
s

Resource Centre/
Resource Infrastructure
Provider

Technology
Providers

develop

own
— use
S
dellver

Platform

deliver nteg rator

ANy
Platform C

Community
Distribution
(UMD)

( Collaboration platform 0

P
-

Physical Hardware

Figure3 - Relationships between roles of the EGI Ecosystem and the Platform Model
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In the previous sections, the value, vision and strategy of EGld®erepresented, the architectural
evolution into aplatform-layered infrastructure has bedmighlighted and the evolved EGI ecosystem
has been depictedThe next stage it provide a framework for business model generation for the
various actors that can play a role in contributing to the overall EGyriated service deliverylhe
approach is to firstly perform 8WOT analysis to identitrengths, Weaknesses, Opportunities and
Threats for the role of the ecosystem under examination. This analysis helps in finding a competitive
advantageby matchingthe strengths to opportunities, while it can suggest conversion strategies to
convert weaknesses or threats into strengths or opportunities. After the B@hlysis, a business
model is suggested by adopting a format presented in the next section

4.1 Structuing a Business Model

A common misconceptiothroughout the researctand academic world has bedhat a business
model is how to generate revenue or conduct commercial activii@s. the most part, anything
related to business or enterprise terminology isngemally discountedby the academic community,
but a a very simple level a business model is samgthtementstaying what you do, whyou do it
and for whom.

While any organisation that creates and delivers value must be able to generate enough revenue to
cover its expenses, a business model is much more than Ahbtisiness modét the rationale or
description of how an organisation creates, delivers, and captures value sustainably. In fact, revenue
generation is just one aspect abusinessnodelformulation.

The following concepts serve as a pragmatic way to start defining a business strategy using a
common framework from which to buildThe proposedcanvasin Tablel proposesspecific nine
distinct subpartsthat enable to deconstruca business model. Thegre a tested decomposition
proved to work in many different reaborld use cases [R18They can béndividually completed

for/by the various entities of the EGI ecosystem and the simple format helps a conversation among
the interested parties by keeping it focused on the core elements who lead the success of a business
instead of getting lost in compléausiness plan documents.

Tablel - Lean Canvas Template

Problem Solution Unique Value Unfair Advantage | Customer
Top 3 problems Top 3 features Proposition Can't be |Segments
Single, clear, copied or bought | Target customers
Key Metrics compelling Channels
message that stateg
Key activities you | \why you are Path to customers
measure different and worth
paying attention

Cost Structure Revenue Streams

What are the most important costs inherent in th
business model?

Which Key Resources arest expensive?
Which Key Activities are most expensive?

For what value are our customers or funders ree
willing to pay?

For what do they currently pay?

How are they currently paying?

How would they prefer to pay?

How much does each Rewse Stream contribute tg
overall revenues?

EGHNSPIRENFSERI261323

© Members of EGINSPIRE collaboration

PUBLIC 15/ 37



"%
L) ]
LI L LT
[]

b

e-iNnfrastructure

Thenine elements of the lean canvas mean:

1.

»

Problem:Identify the top three problems to be addressed. This is the first, principle feature,
as any organisation needs to understand that it carhmieverythingfor everyone. Not only

will this allow forthe definition ofspecific and targeted servisahat are provided but it will
alsoavoid wasted time, money and effoirt the wrong areasFinally, this element considers
that customers do not carabout the promsed solution, but mainly about their problem
being solved

CustomerSegments.List the customgss) that potential solutions could and should satisfy.
Analyse them to see if they can be broken down into further segments for more targeted
activities.

Unique Value Proposition:Short, clear, compelling message that turns an unaware visitor
into an interested prospect. This should be the primary reason for adopting the solution.
Solution: Any identified problem should have a corresponding solution for the ocosto
ChannelsList the path to reah and interact with thecustomers. This is not only marketing
and communication, but also how to deal with the customers once obtained.

Cost Structurelist fixed and variable costs associated with offering this solu@re of the
biggest mistakes it trying to offer a solution for which the organisation does not have the
resources for, or for which cost recovery is impossible. This is why the importance of knowing
the costs of services and then to analyse what is ne@dedder to recuperate costs.

Revenue Streamstdentify the sources of revenue that cover the costs. Even-profits

need to recuperate running costs. The only difference between a-pmofit and fully
commercial organisation is the amount that is ob&d over operational costs, but the
principle remains the same: offering a service that people need and needing to ensure that
the costs in providing it are recovered, if not, everything becomes unsustainable. In the
research and academic world, this coldd through the identification of a wide variety of
funding streams that are more streamlined, targeted and rationalised, leading to a more
sustainable provision of services. It is important to note that the person paying for a service
is often not the use of the service. While perhaps seen as a feature of academia this also
occurs in the commercial sector.

Key Metrics:List the key numbers that will measure progress/success. The worst thing for
any organisation is to continue in one direction and not is¥ad that it was the wrong
direction until too late. Periodic progress checks are essential in evaluating the work that is
on-going in order to refine activities or change course as necessary. ldentifying what areas
along the process needs to be monitoradd attach specific metrics to measure it will be
crucial.

Unfair Advantageidentify what cannot be easily copied or bought. Examples of competitive
advantage are: a dream team, personal authority, large network effects, community, existing

customers, SB r anking, the right “expert” endor seme

4.2 EGI Business Model

According to the delivery model strategy defined in ITIL [R24], EGI follows a partnership er multi
source model where a number of service providers have made an agreement to work together to

provide an integrated set of services. TherefoE&| isseenf r om a r esear caheer

S

single point of access to a powerful ICT infrastructure to support digital research and collaboration.
The various organisations contributing tthe EGIecosytem have their own autonomy and
independence eachof themwith anindividual business moddNeverthelessit is useful toconsider

them as a virtual service provider and perform an overall SWOT antlydixive an integrated
business modelTable 2 presentsa SWOT analysis d&Glas a whole from the perspective of a
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researcler or research collaboration given antegrated service deliverjpetween NGls & Heir

resource centres, EIROs, and EGIl.eu

Table 2 - SWOT Analysis for E@Glom the perspective of a consuming researcher or research
collaboration

Strengths Weaknesses
1 Access t@omputing resourcebeyond which they 9 Current services are tailored tmly a few
would have locallyo enabk researchers to achieve research communities
faster scientific results 1 Resource allocation process for new resources
9 Seamlessand uniformaccess tdistributed services dependent on the resources accessible to that
for researchers in Europgherever the research or research community
the service are located 1 Not ideal for the individualesearchers or small
1 Provision of services to facilitate and support collaborations
collaboration between researatommunities (e.g. 9 Lack of a shared visi@nd management structure
application marketplace, training marketplace) across partners may slow down decision making
process
Opportunities Threats
9 Providea set of servicethat canbe used by more 1 Slow evolution to a more generic infrastructure
researchcommunities can lead potential new research communities to
1 Facilitate the deployment of easy to use virtual build their own solutions or move to commercial
research environments for individual research providers
communities that integrates access to distributed 1¢ § Economic crisis may impact on stability of partne
resources thus endangering the whole itiative
1 Actively contribute to thémplementationof the
"Digital Agenda f orUnk wr
to enable the digital ERA
9 Generatea "network effect” in the digital research
community

Given the provided analysis, based on the identifsabngths andopportunities, the integrated

business moddbor EGIis provided inTable3. The internal weakness of being tailored only to specific
researchcommunities and the external threat of oth@éesearchcommunities builthg their own
infrastructures andhus making inefficient use of public resourdess been carefully considered. EGI

is addressing it with thenovetowards a platfornrmodel that allows individual research communities

to deploy their own community platforms and research infrastructures ithee integrate their
resources alongside EGI'"™s or reuse EGI’'s Core |
research infrastructure.

The lack of a common vision amah@ll E G | parers is mitigated through strategic planning
activitieswithin EGl.euthat have producedan analysis of the value creation in the EGI ecosystem
[R8], the EGRBrategy [R1] the EGIPatforms Roadmap [R6], and thiseport. EGleu has also
established an annual process to gather strategic data from the participatig &hd organise them
into an EGI Compendiuifiik23]. The process has been established through the mechanism of the
Virtual Team Projects to define the set of questions and the first iteration of the data collection
mechanismhas been completed in April 2012

For EGIto supportthe digital ERAnd the diversescientific disciplineswithin it, it is essential to
provide an operational model that allows different research communities to deploy the virtual
research environment that they need, where and whenytimeed in order to rurntheir workflows to
access the available resources or share their data.

The proposed modetecogniseghat research communities have funding models that do not allow
for -perpag’ ; i nstead they -undpdesenicesahrough pravision ofanc c e s s
kind resourcesTherefore the direct funding of the infrastructure by the different EU Member States
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and EC is seen as the most effective and optimalafiggublic spendinghat will alsoreduce the
likelihood offragmentationand disjointedpolicy actions andeduce theduplicae expenditureon
similar infrastructures.

Table3 - Integrated Business Model for EGI

Problem

- Hard to use and
un-integrated tools
and services slow
down the digitd
researcher

- Multi-disciplinary
grand challenges
cannotbe solved
without distributed
collaboration and

Solution

- Deployment of
customised virtual
research
environments to
meet the needs of
individual research
communities

- Platform modeto
access federated IC’|
resources that meet

Unique Value
Proposition
Empowering
digital research
andresearch
collaboration

Unfair Advantage

European scale
expertise in the
technology and
community built
overadecade,
collection of
expertise across
hundreds of
European research
organisationsand

Customer
Segmers

Individual

researchers

Research

collaborations

VRCs

use of distributed | different needs individuals
resources - Collaboration tools
- Difficult to to share solutions
discover/share and events to
useful problem connect people
solving tools and .
experience Key Metrics Channels
- Number of Helpdesk,
supported champions, events,
communities and social media
disciplines
- Installed capacity
- Reliabilityand
availability
- Sientific papers
CostStructure Revenue Streams

Staff IT infrastructures, operatiom@osts,
dissemination material

Direct: inkind ICT resources
Indirect: EU funding for innovatiomational funding

for operations and maintenanceecurring budget line
item from local governmnts

4.3 EGI.eu Business Model

As already mentioned in the ecosystem overviduGl.euis the legal entity established by the
European GridInfrastructure community to provide cordination across different national
infrastructuresand community building by drivinfgrward the strategic direction of service delivery,
attracting new research communities, exploring collaborations with both the public and commercial
sector andpromotingE G| ' wwithin &drope (e.g. DAE, ERA3ble4 presents the SWOT analysis

for EGl.eu.
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Table4 - SWOT Analysis for EGl.eu

e-iNnfrastructure

Weaknesses
9 Dependent orexternal partners for providing
technical services
9 Demonstrating added value of coordination
activityis complex

Strengths

1 International coordination, visibility, branding and
management of services

1 Strategy, policies and planning for Europeasogce
federation

1 Negotiation on behalf of research and resource
provider stakeholders

1 Interaction with international research communities
at European level

Threats

9 Fragmentation between Europeanlefrastructure
organisations

9 Failure é national grid infrastructures

1 Unable to open the ecosystem and infrastructure
to enable wider adoption

1 Inability to prove Europeaaddedvalue

9 Strategy and business models of the NGls beco
unsustainable

Opportunities
9 Coordinate service delivery for individual researche
research collaborations and VRCs
fCoordinating ,IH&HUERA r ol €
1 Drive the evolution of EGI to attract new research
communities
9 Explore collaborations with commercial sector
1 Drive innovation through strategic partnerships and
participation in key projects

Table5 presents the business model for the EGl.eu organisation. This is focused on the primary
customers that are NGIs and EIROs that partially fund the organisation and strategically lead i
through a direct representation in thEGICouncil.

Table5 - EGl.eu Business Model

Problem Solution Unique Value | Unfair Customer
- Coordinatinghe | - Costeffective Proposition Advantage Segments
delivery of services| consensus driven Supporting the Resource NGls
across distributed | coordinationof service | effective provider EIROS
independent deliver i i - i
P ; y. !ntegratlon ofe community part European Researc

resource providers | . Marketing and events | infrastructures for| of the Infrastructures
- Building and that outreachto new digitalresearch | governance EC
integrating a large, | researchcommunities and . An expert team
growing, diverse, | _ provide European wids collaborationsat
evolving federated | representation toEC, | the EU level and
community with governments and other | P€yond
many partners strategic partners
- Attracting new .
European research Key Metrics Channels
communities to - Newresearch Personal
usi ng EGI|communities relationshirs,
distributed services| - Integration of managemgnt _

infrastructures, and coordinaon

technologies and bodies reports,

resources promotional

- Reliabilityof the material,

. . community
coordinated services .
o events, social

- Publllcatlons and media

technical outreach

activities

- Contributions to EU

and national priorities
EGINSPIRENFSER}F261323 © Members of EGINSPIRE collaboration PUBLIC 19/ 37
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Cost Structure Revenue Streams
Staff Direct: membership fees from membéiar core
Office space and materials services

Indirect: EC funding for Europeavide objectives
(e.g.EU2020 Strategynd new innovations

4.4 Business space for resource providers

As already explainedhe ICT resources federated together to form EGl@ammed byindependent

institutions (or hosted/managedby them on behalf of their research communities). These

institutions vary considerablyfrom a small department of a Universitigat hasreceived a grant to

provision resources for itocalresearcherghat areinvolved in a largaistributed collaboration up

to a very large research ingiie supporting thousands of affited researchershat offersa huge

local ICT infrastructure(e.g., CERNEGI has adopte@d governance model for paBuropean e

infrastructures inspired by the experience of the research and education netwehlese each

country has cread a national coordination bodyo harmonise investments with the national

policies and possiblyconsolidate services that can be more efficiently provided at a ceBtradpean

level.

As highlighted in the ecosystem overviewetevolution of the nationainfrastructures has evolved

into identifying three main roles that can be played by a local institution:

9 Resourcecentres (RC) thaprovide compute, storage and other resources exposed through locally
deployed services to medhe needs oparticular research communities

1 Resourceinfrastructure poviders (RP) that managen a geographical basis (geally through
national borders)the aggregation of the services provided by individual resource centres and
manage the operationalelivery of the coordinatioservices under their management

1 Nationalcoordination lmdiesthat have a defined governance role within their national borders as
being the designated representative fdyr their c

Table6,Table7, andTable8 show the SWOT analysis for the resource cem@ggurce infrastructure

providerandnational coordination body respectively.

Table6 - SWOT Analysis for a Resource Centre

Strengths Weaknesses

1 Operate services to access local physical resource{ { Unreliable serviceffering due to unreliable

1 Source of local technical expertise and consultancy software or hardware

1 Limited available technical effort for software
deployment and operatioteading an
unresponsive and inflexible service

Opportunities Threats
9 Expand and optimise usage of resources act | Increase of low cost commercial providers offeri
different research groups more flexible coseffective resources

1 Ability to provide potential higivalue customisatior
for specific research groups
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Table7 - SWOT Analysis for a Resource Infrasturet Provider

Strengths Weaknesses

1 Coordination of operations across their federated | § Reluctance in changing the current operation

resource centres model and opening up to netechnologies from
1 Provision of general ICT services for their federateq different communities

resource centres 1 Inability to move quickly due to the complexity of

the infrastructure
Opportunities Threats

9 Consolidate activities to achieve economy of scale | { Inability to prove added value to resource centre
9 Source of expertise for consultancy 9 Resources centres not delivering services to
1 Highlight national excellence agreed quality

Table8 - SWOT Analysis for a National Coordinating Body

Strengths Weaknesses
1 National single point of contact for government, 1 Lack of effective strategies to outreach new
research communities and resource centres as research communities at the national level
regards ICT services foiseience 9 No direct control of resources, so slow allocation

of new resources
9 Low visildlity within research communities

Opportunities Threats
1 Become an authoritative voice for influencing 1 Limited relevance and role may endanger
scientific computing activities, DAE & IlU & ERA at{ sustainability
national level 1 Weak engagement with government and resour

1 Increase impact of scientific computing by broaden| centre
uptake in research communities

Given the three identified roles, for each country we can envision one national coordination body,
one resource infrastructure provider and one or more resource centres. Each national grid
community is different andseveral configurations of the governancare being fdbwed. For
instance, one country may decide to havightweightlegalentity to coordinate einfrastructures of

any kind (e.g., Grid, higdnd computing, network)while delegatingthe central operations to
another entty. Another country madecideto have aheavyweighiegal entity that provides national

grid coordination, central operations and a big resource centres. Yet another example can envision
the lack of a legal entity for the national coordination with functions distributed antbagartners
aggregated as a kind of associatidherefore, tiis not possible t@rovide a singleconcrete business
model thatcould be adopted by all nationafrastructures nevertheless it is worth to define the
business space whemrganisationscan operate andlecidethe most appropriate governancand
coordination modethat bestsuit their national policies andeeds.

Table9 presents a possible businessodel for the case of an organisation performing the role of
national coordinating body and resource infrastructure provider. To succeed, such an organisation
needs togain government endorsement to represent the national computing resources for science
at the national and international level. Such recognition would first lead to a competitive advantage
and also edsr access to funding of activities that can harmonise the national spending on ICT
resources for sciende line withthe national priorities.

As a resource infrastructure provider, the organisation should work on recruitingquiglity staff

that can organise and run the central operational services v#hifgortingsmall and new resource
centres and helping them to integrate their services into the national and international

infrastructures. This organisation should also be able to attract measearchcommunities at the

national level by championing the available services at campus or comnraatjfic events.
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Table9 ¢ An examplebusiness model for a organisation acting as National Coordinating Body
and Resource Infrastructure Provider

Problem

- Costsof provide
coordination
services and
operational
interoperability

- Attract new users
and resource$or
optimizingpublic
money spending on
e-infrastructures
and enable
reusability and
network effect

- Difficult to
improve visibility
and importanceat
nationally

Solution

- Costeffective
coordination of
service delivery at
the national level
through
international
partnershigs

- Marketing and
events to outreach
new research
communities

- Act as single voice
to national
government
research
communitiesand
other national
infrastructures

Key Metrics

Usage, Resources,
Resource Centres,
Technologies
integrated,
Scientific domains

Unique Value
Proposition

Supporting the
effective

integration ofe-
infrastructures for
digital research and
collaborationsat

the national level
and beyond

Unfair Advantage

Resource centres
representatives are
part of the
governance

Endorsemenand
recognition by the
national
governmental

Channels

HelpdeskOnline
media direct
consultancy
campus &
community
champions

Customer
Segments

ResourceCentres

National Research
Infrastructures

Cost Structure

Staff ITinfrastructure

Office space and materials

Revenue Streams

Direct: membership from resource centres, paid
support for training and consultancy

Indirect: national funded research projects, fixed
budget line item in local government, structural
funds, EC funed projects

The EGI evolution towards a platformniented architecture is opening up a new business

opportunity for organisationgs aplatform operator The purpose of this rols to ensure that the
services deployed as part of an infrastructure or comity platform are operating effectively on the
distributed resourcedor their consumingesearchcommunity. Staff with expertise in the software

that makes up the various platforms will operate these platforms on behalf of the research

communities in oder to allow them to focus on their research

Tablel0 presents the SWOT analysis for this new role.
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Strengths
9 Technical expertise to operate domaspecific
platforms on behalf of research communities
1 Source of platfornrelated support and consultancy

Weaknesses

1 Dependent on resource centres and resource
infrastructure provider delivering the required
platform infrastructure

Opportunities

1 Able to deploy and operate products and services t
meet the needs of particular researchers

Threats
1 Inability to maintain reliable services due to lack
documentation or reliable software components
1 The reliabilityof the underlying infrastructure that
is out of their direct control

Table 11 presents a possible business model for a platform operatearly, the business
opportunity is in providing a specialised consultation for the reeefda specific researccommunity

in the area of operating a platfornthrough EGI

s s e The mairevalue to be provided and

message to be delivered is to free researchers from the burdempefating technical services so
that they can concentrate on their core businegsgloing researchThe platform operator can act as
interface to the platform integrator to provide the necessary feedback to improve the services.

Tablel1 ¢ An examplebusiness modkefor a Platform Operator

Problem

- Heavy burderio
the research
communityor
researcheiof
operatinga
distributed
community
platform

- Lack of technical
skillsto operatethe
platform within the
research
community

Solution

- Operate the
community
platform chosen by
the researcher or
research
community to the
specifiedSLA

- Specialised
consultancyto the
research
community to
evolve the offered
service

Key Metrics

Ticket time to solve
ratio, Scientific
domains service
availability &
reliability

Unigue Value
Proposition

Removing the
burden from the
researcher of
operating the
distributed services
that they need to
conducttheir digital
research

Unfair Advantage

Personalised
service

Expert knowledge
in the specific
domain

Excellent track
record on service
operation

Channels

Helpdesk, forums,
website, wiki,
knowledge base,
social media

Custamer
Segments

Research
collaborations

VRCs

Cost Structure

Staff, IT infrastructure
Office space and materials

Revenue Streams

Direct: paid support, training, consultancy, usage
Indirect: national funded research projects, fixed
budget line item in local government, structural

funds, EC funded projects
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4.5 Business space for technologyoviders

The technology area within the EGI ecosystem is built upon -sparce or commercial software
coming from community and generic technology providers that is put together by platform
integrators to meet the needs of particular groupgesearcheror operations staffFor instance, the
EMI project [R16] integrates a platform for hitglroughput computing from software that is
developed within the project primarily for the EGI community (cemmunity technology providers)

or to meet particular us cases coming from target research communities (a.CG [R3)).
Software developed outside the EGI community ,(generic technology providers) such as Apache
[R14] is used for crossommunity and infrastructure wise purposes.

EGHnSPIRMBas only alimited software developmengctivity that is restrictedo the operatioral
toolsandto a limited number otollaboration tools. fie functional services deployed withEGlare
produced in partnership with independeicommunity technology providerdo meet the needs of
researchergo solve theirdistributed data analysis problem3hese virtual research environments
need to beintegrated hosted and operated tmeetthe individual needsf the research community.
There is therefore a role fasrganisations offeringoftware development, software integration and
software platform service® these research communitieShe EGEcosystemjdentifiesa business
space fortwo maintypes of technology providers

1 Generic technology providers: opesource software collaborations or commercial software
providers that deliver technology that can span multiple user communities or domains for general
infrastructure purposes

1 Community-specific technology providers: organisations or projects that developdaliver
software for use for specific user communities or cust@ties for specific requirements.

It is important to differentiate these two types of technology providers that will allow for more
targeted activities in specific areas and clarity in defining requirements and channels for establishing
agreements.Clearly, an organisation can play bothemlTable12 presents a SWOT analysis for a
generic technology provider whil€able 13 presents the SWOT analysis for a commusfigcific
technology provider.

Tablel12- SWOT for a Generic Technology Provider

Strengths Weaknesses
1 Offer of free/inexpensive generic software 1 Inability or unwillingness to react to the needs of|
components small user groups

9 SLA for software and suppa@rvices on a
professional basis with mature community or paid

support
9 Strong and trusted brand name across multiple usg
groups
Opportunities Threats
1 Provides a technology sourcetivimaintenance and | § Technical failures can endanger adoption or
development shared across many communities retention

9 Pressure to maintain or expand features may leg
to reduced quality
9 Communities may adopt domaspecific solutions
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Tablel13- SWOT for a CommunitgpecificTechnology Provider

Strengths
1 Development of communitgpecific open source
software components
1 SLA for software and support services supplement
close relationship with consumers.
1 Technical expeise from within the community.

Weaknesses
9 Lack of critical developer mass for true open
source model
1 Relatively small community bears maintenance
costs
1 Immature support around software components

Opportunities
9 Able to respond to and engage with speci
community needs
1 Expand market shares and improve reuse by
improving quality & functionality

Threats
9 Specific community needs may evolve faster tha
available development effort
9 Technical failures can endanger adoption or
retention
1 Commoditisation of othesoftware components
leading to competition

An examplebusiness modeis providedfor a communityspecific technology provideiThese have
been vital over the last decade in providing customised domain specific solutiaimby supported

through E>fundedprojects.

Table14 ¢ An examplebusiness model for Communitgpecific Technology Provider

Problem Solution Unigue Value Unfair Advantage| Customer

- Need for custom | - Develop high Proposition Community Segments
software quality software The specialist in Domainspecific Platform Integrator
components to components to building software expertise

meet the need of

meet specific

solutions fordigital

A dream team

consumer needs
- SLA for software

specific research
communities

research

- Timely support for| support

bug and security :

problems Key Metrics Channels
Community Helpdesk, bug
supported, trucker, website,

reduction in tickets
or time solved

wiki, knowledge
base, social media

Revenue Streams

Direct: paid support service based on SLA
Indirect:innovation projects (National/European),
hybrid with inkind development effort coming from
the customercommunity

Cost Structure

Staff, IT infrastructure fodevelopment and testing,
documentation, office space and materials

Given the diversity of software technology that makes up the typical virtual research environment
needed by a research communityhe specific roleof platform integrator is needed for those that
will integrate this software for deployment on the infrastrcture. A platform integrator is
for bringing together components from different technology providers to meet the needs of a
particular consuming community (e.g.individual researcher, research group, virtual research
community, research infrastructure or physical infrastructure provideiGurrently, this role is
coupled within the community technology provider (e.gEMI and IGER12,R15]). As EGI evoks
include a wider variety of technologies from different sources, a dedicated function where a
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model can be created to deliver this service is necessary. The rationale behind the platform
integrators is that they have the understanding the 8¢ NJO keGuiéinénts, are able to identify
where existing software can be reused and can identify where new software development is
needed.Tablel5 presents the SWOT analgsfor a platform integrator, while

Tablel6 presents a examplebusiness model.

Table15- SWOT for a Platform Integrator

Strengths Weaknesses

1 Integration of independent software components int § Inability to provide consistent and ufp-date
a coherent software stack to enable fully functional| documentation due to external software sources

services based on user needs 1 Dependency on external sources for the quadify
1 Offer an SLA for integrated software and support software components

services
9 Technical expertise across an integrated solution

Opportunities Threats

9 Able to respond to specific needs by adapting or | 1 Inability to find suitable software components f

sourcing required software components integration

1 Incompatibility of independent software
components.

Table16 ¢ An examplebusiness model for a Platform Integrator

Problem Solution Unigue Value Unfair Advantage| Customer
-To find, integrate | -Integrate/certfy | Proposition Community Segments
and maintain software platforms| Thespecialist in Existing customers | Individual
software . to meet the user platform A dream team researchers
components into a | needs integrationsfor the N ‘ 4 o Research
::oherent ?Iatform -SLA foplatform digital research © VN8O ollaborations
0 support a support domain
research activity VRCs
requires KeyMetrics Channels Infrastructure
time/expertise Not | Reduced Helpdesk, bug Providers
availableto most | jntegration effort, trucker, website,
researchers number of satisfied wiki, knowledge

requirements, base, social media

reduction in tickets

or time solved

supported

technologies/

domainsreuseand

adaptationof

existing software

solutions and

appliances
Cost Structure Revenue Streams
Staff, IT infrastructure for development and testing,| Direct: paid support service based on SLA
documentation, office space and materials Indirect: innovation projects (National/Europeany; in

kind development effort frontustomers
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To ensure a sustainabl@frastructure to support open sciencdor decades to come, EGI must
continue to evolve from a monolithic project structure to fully flourishaaopen ICT ecosystem. As
described throughout this report, this can ultimately be achieved through a combination of a variety
of different roles, sarices, capabilities, and values that are delivered across the EGI ecosystem.

As EGI targets the whole digital European Research, Aredll be critical to allow researchers to
personalise their EGI servicesmd customise their virtual research on top afstrong reliable
infrastructure platform that can provide faundationfor their activities This increased flexibility and
customisation wil/l ultimately result in broadeni
its longterm sustainability

Thisreport built on top of previous activities and addresses the complex then®ingingtogether

value proposition, strategy and architecture evolution to identify the business space for the various
roles of the EGI ecosysterA.framework for businesmodel generation haseen set and concret
examples have been providetbr EGlI ad EGl.eu. For other actors such as NGIs, resource
infrastructure providers, technology providers, platform operators and platform integrators
exemplar business models havedn provided for development by thiadividual organisations that

fulfil these roles within the EGI ecosystdrurther activities include:

1 EGIINSPIRE will continue to facilitate these organisations in developing their own concrete
business models throughiorkshops at the EGI Forums and other events

9 In June 2012, the EGI Council will hold a meetingt@®wthe EGRrategy
(http://go.eqi.eu/EGI202)

1 In September 2012, during the EGI Technical Forum a full daypsesm the EGI sustainability is
planned with focused sessions on the technology and resource providers sustainability strategies
and business models; during the event, results from the cost analysis carried out yFtBEAL
project and the EGI compenuin survey will be presented to enrich the discussion

1 Following thestart of the Efunded FedSM projecEGIwill benefit from consultancy to support
the developmenbf business model and service strategy

1 A service portfoliowill be definedin line with the IT service management best practices with
consultancy provided bthe gSLM projecand in the future the FedSM projesthere EGl.eu will
participate as “client;y of service management e

1 In the longterm, revisions of the strategy plaplatform roadmap, technical roadmap and business
models will be provided (April 2013, April 2014).

The final goal is thatyithe end of EGINSPIREhe defined strategyand itstechnicalimplementation

coupled with the developedbusiness modelsvill provide plars that will allow EGI to continue to

sustainablydeliver its value to the European Research Area

EGHNSPIRENFSERI261323 © Members of EGINSPIRE collaboration PUBLIC 271 37


http://go.egi.eu/EGI2020

"%
L) ]
LI L LT
[]

b

e-iNnfrastructure

6 WOCOWODb/ 9{

R1 D2.30 EGI Strategic Planttps://documents.egi.eu/document/960

R2 D2.7 EGI Sustainability PHnttps://documents.egi.eu/document/313

R3 EGI UF 1Pblicy Sessn - http://go.egi.eu/policysessioregiuf2011

R4 EGIT F ' Slistainability and Business Mod@®rkshop- http://go.egi.eulyaqzs

R5 EGI User Virtualisation Workshepttp://go.egi.eu/uvwl

R6 EGI CF'12 Sustaining the EGI ecosystem Workstitygp//go.egi.eu/bfmx;|

R7 Sustainability & Busineddodels Survey Analysis
https://documents.egi.eu/document/797

R8 Value Creation in the EGI Ecosystérttps://documents.egi.eu/document/987

R9 MS510 EGI Platform Roadmapttps://documents.egi.eu/document/970

R10 ScienceSofthttp://sciencesoft.web.cern.ch/

R11 WeNMR Project http://www.wenmr.eu/

R12 European Middleware Initiative (EMIhttp://www.eu-emi.eu/

R13 Worldwide LHC Computing Grid (WLER)p://Icg.web.cern.ch/lcg/

R14 Apache- http://www.apache.org/

R15 Initiative for Globus in Europe (IGHittp://www.ige -project.eu/

R16 PRACENhttp://www.prace-project.eu/

R17 Business Model Canvabttp://www.businessmodelgeneration.com/

R18 A.Maurya Running Lean: Iterate from Plan A t®lan That WorksO'Reilly Media,
Second EditiorMarch 2012)SBN13: 9781449305178

R19 Contrail- http://contrail -project.eu/

R20 Roadmap for Open ICT Ecosysteltnitp://cyber.law.harvard.edu/epolicy/roadmapdf

R21 EGI Technical Roadmabpttps://documents.egi.eu/document/1094

R 22 EGI Glossanhttps://wiki.egi.eu/wiki/Glossary

R 23 EGI Compendiumhttps://wiki.egi.eu/wiki/VT_EGI_Compendium

R 24 ITIL 2011 Service Desigmitp://www.best-management

practice.com/officialsite.asp?FO=1253138&ProductiD=9780113313112&Action=Bo
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This sectiompresents the SWOT analysis performed from the viewpoint of researchers and funders.

7.1 Researchers

ResearchersUsers or consumers of®cience services that are supported binfastructures to run

their own research analysis. They are interested in using whatever they can rapidly adapt or
integrate to meet their individual research needsorder to conduct their research, publish first and
gain the recognition of their pes.

A large fraction of the individual scientists group togethercollaboration but the single scientist
working alone on a problem that needs massive computinglaia resources is not negligiblas
researchers use a wide range of software and tools, helping them to personalise their use of generic
EGI services through domain specific virtual research environments coupled with offering platforms
that support them vill be critical for expanding the user base by allowing any researcher to run what
they want, when hey want it.

Tablel7 - SWOT for Individual Researchers

Strengths Weaknesses
9 Source of innovative research ideas 9 Lack of easy access to larggale data
9 Generator of scientifidata, information, knowledge management and processing facilities
and expertise 1 Unlikely to haveesources for significant software
development so dependent on available externa
solutions

1 Lack of influene in the specification of externat
Infrastructures services

Opportunities Threats

9 Greater benefit and use ofkmfrastructures through |  Unable to analyse data to extract knowledge an
lowered technical barriers & increased flexibility for|  produce innovations

faster & better results 1 International & local publicly funded e
1 Focusing on research rather than managing tleeir Infrastructures do not meet their needs
Infrastructures needs 1 Commercial offerings drive up the cost of their

research and may not meé&tchnical
requirements

Research CollaborationsA group of scientists and researchers from institutes and/or universities
working together for a common goal either on a National or European level.

While composed of individual researchers, reseascliaborations have sufficient critical mass and
coordination to contribute to and to a limited extent sustain their own community around shared
resource goals needed to tackle societal challenges.
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Strengths Weaknesses

1 Collaborative generator of ideas, data and innovati{  Distributed community makes it harder to achieyv
1 Able to access ICT expertise to breach technical critical mass
barriers within their local organisation or through th{ I Organisational borders may provide barriers to
collaboration data access, analysis and resulting innovation
9 Ad-hoc solutions can lead to inefficiencies or
inability to conduct research and a longer time tg
achieve results

Opportunities Threats
9 Easier collaboratioacross organisational boundarie|  Unable to analyse data to extract knowledge an
through einfrastructures produce innovations
9 Focusing on research rather than their 1 International & local publicly funded e
Infrastructures needs Infrastructures daot meet their needs

9 Commercial offerings drive up the cost of their
research and may not meet technical
requirements

Virtual Research Communitie$Structured European research communities such as EIROForum labs
or European wide research collaboratiotiet have endusers who wish to systematically access
distributed resources provided by their own community across Europe.

Table19 - SWOT for Virtual Research Communities

Strengths Weaknesses
1 Collaborative generator of ideas, data andovation |  Distributed community makes it harder to achieyv
9 Able to access ICT expertise to breach technical critical mass
barriers local within their local organisation or 1 Organisational borders may provide barriers to
through the collaboration data access, analysis and resulting innovation
1 International critical mass as recognised science | 1 Ad-hoc solutions can lead to inefficiencies or
mission inability to conduct research and longer time to
1 Structured governance (formal or informal) achieve results

9 The need to share and manage increasing amoy
of digital data is mission critical

Opportunities Threats

1 Easier collaboration across organisational boundar| { International & local publicly fundede
through elnfrastructures Infrastructures do not appear to meet their need
1 Focusing on research rather than managing their e| { With no suitable publicénfrastructure, they will
Infrastructuresneeds need to develop their own solution as commerci
solutions unlikely to support extreme
requiremens

VRCs are composed of researchers that potentially span different disciplines in different
organisations across different countries that
within their own scientific community (e.,gWeNMR [R1]). VRCs have the opportunity to directly
influence developments through participation within the User Community Board (UCB), where
requirements are prioritised and fed into the Technology Coordination Board (TCB).
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7.2 Funding

National Funding BodiesProvide asource of funds to support-mfrastructure activities and user
communities according to national priorities.

European Funding BodiesProvide a source of funds primarily focused around aligning the EU
towards the priorities set by the EC.

EGI is currentlgupported through a mix of national based funding along side European funding to
achieve its goals. However, as described, each funding body invests in EGI for varying motivations. It

is important for EGI, as it moves towards a more open ecosystem,ddetter analysehe services

t hat are offered and how t hey -maAshiffecent busieebsat e t ¢
models are being explored, it is important to keep in mind why these funding bodies invest in EGI.

NGls and their resource censs benefit directly from centralised technical services and support that
help coordinate and integrate EGI’'s operational
should be the primary contributor to these services. The establishment and promofiEGI as a

serviceto enable the digitaEuropean Research Aréain line with theECpriorities andgoals within

Europe 2020 and they should be the primary investor in this activity.

Table20- SWOT for National Funding Bodies

Strengths Weaknesses

9 Funding for national interests and effort 9 Shortterm funding
1 Difficulty to invest in nomational activity

Opportunities Threats

1 Facilitate research and development aligned with | § Funding results do not meet localiccess criteria
national strategies

Table21- SWOT for European Funding Bodies

Strengths Weaknesses
1 Funding for innovation done within international 9 EC project model imposes administrative
teams condraints
9 Longterm vision for elnfrastructures in society
Opportunities Threats
1 Provide elnfrastructure to support ERA, DAE and | 1 Disconnect between vision and needs
other EC initiatives 1 Unable to deliver within constraints of EC model

Table22 - SWOT for Commercial Funders

Strengths Weaknesses
1 Provides direct links to market 1 Potential lack of transparency and openness
1 Business experiences and efficient processes
Opportunities Threats
1 Enable development and operation costs to be sha| { Limited source of funds so must target k
1 Enable access to new markets gddstomes. functions

1 Diversify income sources

Table23- SWOT for Community Funders

Strengths Weaknesses
1 Can directly support community needs 9 Subject to the available of funds
Opportunities Threats
1 Direct link of value received to value delivered ffLow return on Investment would jeopardis
funding
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8.1 Contrall

An example of how an EC project could contribute to the EGI ecosystem and the business models
that couldbe used to sustain its activities is provided through the Contrail projdd][Rhe Contralil

project is developing cloud services, which it could contribute as a Technology Provider, Platform
Integrator and Platform Operator. Although the business matkdds further development, this

initial draft illustrates that other organisations and projects beyond EGl.eu and the NGIs can
contribute to the EGI ecosystereiven the uptake of user communities, the EGI business model
provides an incubation framework f@olving the sustainability of this and many other European and
national research projects including data and technologies that eventually will be picked up again
after a given period after the project lifetime.

Technology Providers

B Funding
Bodies
Communitly &
Generic
Technology
Providers

Platform
Operators

Platform
Integrators

Y

Researchers

—

Contrail technology:

* Federated identity
management

+VM image management

—

-

e

Contrail technology:
* Federated resources
* Providing Paa5 service

Contrail SME partners:

* Support with integrating
Contrail components in
platforms

European
Coordination

Figure4 - Contrail within the EGI ecosystem

8.1.1 As a Technology Provider

Relationship:B2B

Problem:Services needed to build an laaS federated cloud.
CustomersegmentsEGI.eu and Platform Integrators.

Value proposition:Allows open access to shared computing resourties vision of the Contrail
Project is that any organisation should be able to be both a Cloud provider when its IT infrastructure
IS not used at its maximal capacity, and a Cloud customer in periods of peak activity. Resources that
belong to different opeators will be integrated into a single homogeneous Federated Cloud that
users can access seamlessly.

Solution: Provide services related to federated identity management and VM image management
based on Contrail SAML/XAML based identity management andaddVF based Virtual Execution
platform.
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8.1.2 As a Platform Integrator

Relationship:B2B

Problem:Integrating services needed to provide an laaS federated cloud platform.
Customersegments:Delivery of a Federated Cloud Infrastructure Platform to EGIl.eu on behalf of its
affiliated resource providers.

Value proposition:Provide and support an integrated software solution to meet the needs of EGl.eu
and its affiliated resource providers.

Soluion:tA software solution that integrates with
Community I*
Platforms &
Contrail ———

components for:
1. Providing Paas
service for a
Community
Platform

2. Federating
resources in a
Community

Infrastructure
Platform
Contrail
components for
federated identity
management and
OCCI based VM
management

Figure5 - Contrail services withinthe EGI platforms
8.1.3 As a Platform Operator

8.1.3.1 Providing PaaS service for a Community

Relationship:B2B

Probem: Ability to easily deplognd combine sets of services that can scale automatically.
CustomersegmentsPlatform Operators; Platform Integrators.

Value proposition: Providing a platform working on top of an integrated with themmunity
federation andhe EGI infrastructure federation.

Solution: Offer an easy extensible PaaS platform provided by Contrail with a number of preshstalle
applications (Java, PHP, SQL, NoSQL, and Hadoop) for a community of users.

8.1.3.2 Federating resources in a Community
Relationsip: B2B
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Problem: To combine cloud resources from differembmmunity members into a coherent
federation, with automatic scheduling in the Community federation.

CustomersegmentsPlatform operators; Platform integrators.
Value proposition An SLA base@loud federation.
Solution: Contrail SLAased federation of clouds, with federated identity management on top of EGI

8.2 EMI and IGE

EMI is a collaboration of four major European middleware providers: ARC, dCache, gLite and
UNICORE. The initiative delivereansolidated set of middleware components for deployment in
EGI, as part of the Unified Middleware Distribution (UMD). EMI also provides middleware to PRACE
[R16]and other distributed computing infrastructures.

The IGE project serves Europearinfastructures by providing development, customisation,
provisioning, support (including training), and maintenance of components of the Globus Toolkit. IGE
has worked in close collaboration with EGI, as well as other distributed computing infrastructure
projects,and standard development organisations.

Both projects have been two of EGI s main tech

following diagrams and sections provide an overview of where each sit with the EGI ecosystem and
the value they provide.

—K

Funding
Bodies

Community &
Generic

Technology

Providers

Platform
Integrators

Platform
pmmom

Researchers

» Consolidated set of ARC, dCache,

glite and UNICORE middleware
E s E components (part of UMD)

+ Customisation and support
+ Integrates components

for deployment in EGI m Gone
[
m \,‘_ « Development, customisaton,
E support and maintenance of

European Globus Toolkit

Coordination

* Provision of Globus Toolkit
components

Figure6 - EMI and IGE within the EGI ecosystem

8.2.1 As a Technology Provider

Relationship:B2B

Problem:Researchers require useentric services and support for incidents and requests.
CustomersegmentsEGI.euPlatform Integrators.

Value proposition:Established experts in distributed computing anthfastructures providing the
key technologies required by any research community.

Solution: EMI- Deliver a consolidated set of middleware components for deployment in EGI; Extend
the interoperability and integration with emerging computing models; Strengthen thabty ard
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manageability of the services and establish a sustainable model to support; harmonise and evolve
the middleware, ensuring it responds effectively to the requieents of the scientific communities
relying on it.

IGE- Adapt Globus to better fulfil Europ@ requirements througlcoordinating European input from
users, developers, and infrastructure providers; Deliver tailored software development, operation,

support, training, and documentation services to the European communities; Act as a central hub for
Globus within Europe.

R e o
e =
Y Euwops

Technology

* Globus Online for data

?" “ movement services
1 ERE 0=

e

* Provides components for
community distributions

* Interfaces used by
infrastructure platform

tools (e.g. Magios probes,
accounting sensors)

Figure7 - EMI and IGEerviceswithin the EGI platforms

8.2.2 As a Platform Integrator
Relationship:B2B

Problem: Management of large amounts dat&fficient interfaces between infrastructures and
platforms.

Customersegments:Researchers and research groups.

Value proposition: Stable integrated distribution of compute and data management services that
delivers a brad suite of technologies for deployment in distributed computing infrastructures in
Europe and beyond.

Solution: Integration of Globus Online for data movement services, a variety of components for
community distributions and interfaces used by infrasturetplatform tools.

8.3 NGI X

As mentioned, t he National Grid I nfrastwithctures
EIROs CERN and EMBL. It is expected that the business strategies resulting from each NGI will vary
greatly, depending on the size and scope of activities and individual expertise. The following scenario

is a higHevel description serving as a stagipoint for nationainfrastructures to further detail their

specific business plan. Therefore, they are intended to provide an overview of just some of the many
possible options described throughout this report. Each piggtion is free to choose any
combination of services to provide and roles and functions to fulfil.
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Funding Technology Providers
Bodies
Community &
National Genoric
Infrastructures Technology
Platform L -4 Platform Providers
Operators Integrators
' \i '
Researchers

NGIX

* Representation and
coordination of resource
centres

*+ Experts that can be engaged
to support researchers

* Manage Infrastructure for
delivery of uniform services
and access

NGIX

* Understanding ot researchers’

requirements through close links

« |dentify where existing software can
be reused

« |dentify where new software

development is needed

NGIX

« Strong links to a research
community, NGls & resource
centres

« Expertise to customise services
for researchers

European

Coordination

Figure8 - NGI X within the EGI ecosystem

8.3.1 As a National Coordination Body
Relationship:B2B

Problem:Delivery of uniform ICT services and infrastructure acaessss multiple resources centres
into an integrated national infrastructure requires central coordination and management.

Customersegments:Resource Infrastructure Providers; Resource Centres.

Value proposition:Central coordination provides a single moof contact for government, research
communities and resource centres and influences scientific computing activities, DAE & ERA at the
national level, ultimately increasing the impact of scientific computing and broadening uptake across
research communigs.

Solutiont Provide representation and cosffective coordination of national for delivery of uniform
services and access; Interface with EGl.eu and other bodies for national priorities and requirements.

feat
4

Integration

* Provide best of breed solutions

* Customisation for research
community

= Packaged for download or in VMs

Community Platforms

* Operate domain-specific
platforms on behalf of
research communities.

* Platform-related support\

and consultancy.

Operational
Infrastructure

* Provision of physical
resources
* Operation of Infrastructure

‘_l_'

* Deploy & operate services
where needed

* Support the researchers by
liaising with EGI actors

National Coordination
* Coordination and management services
* Single point of contact for gov't, research communities
and resource centres

Figure9 - NGI X sernees within the EGI platforms
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8.3.2 As an Infrastructure Provider

Relationship:B2B

Problem: General lack of easy integrated uniform access to lamgde data management and
processing facilities needed to conduct innovative collaborative research. Larger research
collaborations experience barriers to data access, analysis and resulting inmovatiside of
organisational borders.

Customersegments:Resource Centres; Researchers and Research Groups.

Value proposition: Ensuring quality of service across a federation of resource centres for the
provision of uniform ICT services for the benefitegearchers and research groups.

Solution: Provision of physical resources; Operation of infrastructure; Support

8.3.3 As a Platform Operator
Relationship:B2C

Problem: Current operational model is either closed or inflexible around allowing new technologies
to be deployed from different communities. Many currently rely onhad solutions that lead to
inefficiencies or inability to conducesearch and longer time to achieve results.
Customersegments:Researchers and research groups.

Value proposition:Srong links to a research community, NGIs & resource centres with expertise to
customise and operate services for researchers.

Solution: Operate domairspecific platforms on behalf of research communities; Provide platform
related support and consultancy.

8.3.3.1 As aPlatform Integrator
Relationship:B2B
Problem:The overall complexity of the infrastructure is slow or unable to meet the rapid changes in

researcher needs. Many researchers lack the internal resources for significant software
development; therefore theyra dependent on available external solutions.

Customersegments:Researchers and research groups.

Value proposition: Tec hni c al expertise and comprehensi ve
requirements through established links thus able to identify wheretiegssoftware can be reused
or new software development as needed.

Solution: Provide best of breed solutions selected from a wide variety of technology providers based
on specific requirements; Customisation services tailored to specific research community
requirements; Packaged solutions rendered available for download or as virtual machines.
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