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Executive Summary

This document proposes a process for implementing the SME HPC Access Programme in
Europe (SHAPE), a pan-European, PRACE-based programme supporting HPC adoption by
SMEs. The Programme aims to equip European SMEs with the awareness and expertise
necessary to take advantage of the innovation possibilities opened by HPC, increasing their
competitiveness. The mission of this Programme is to help European SMEs to demonstrate a
tangible Return on Investment (ROI) by assessing and adopting solutions supported by HPC,
thus facilitating innovation and/or increased operational efficiency in their businesses.

SHAPE will address the following barriers to HPC adoption:

e Lack of expertise and/or knowledge on the possibilities of HPC and advanced
numerical simulation;

e Lack of resources to facilitate the HPC adoption process;

e The entry costs of implementing new technologies.

Developing such a global programme through PRACE is the most effective option. For
example, a pan-European programme will be able to provide resources and expertise that the
existing local programmes will be unable to provide. Also, a pan-European initiative will
open new possibilities for companies based in countries where there is no local programme.
Thus, the Programme is seen as complementary to the local initiatives. As locality plays an
important role in the evangelisation process, all projects will be served locally first, if that is
the better option and if a local initiative exists in the given country. SHAPE will be employed
in the case of projects that cannot be supported locally or for amplifying the outcome of
national initiatives at the PRACE level (providing access to more HPC resources or allowing
SMEs to be visible in a global market of 25 countries).

In order to support European SMEs, SHAPE will develop an integrated service offer:

e Information and networking;

e Access to expertise (science-domain expertise as well as applied mathematics, HPC
and computer science expertise);

e Access to HPC systems (including pre- and post-processing and computing services);

e Access to funding sources.

The main area of the Programme’s operations will be work on a one-to-one basis with SMEs
willing to adopt a new, HPC-supported solution. The Programme will be able to take such
customers as far as trying out the solution on the Programme’s (i.e. PRACE’s) infrastructure.
The existing solutions such as the PRACE Open R&D Access Programme, the PRACE
Advance Training Centres and the PRACE Project’s Open Source code enabling activity will
be employed in order to provide some of the Programme’s services.

In order to evaluate various solutions in the process of the practical project implementation,
the WP5 team is proposing to run a Pilot Project commencing in June 2013 and ending in
April 2014.

PRACE-3IP - RI-312763 1 22.02.2013
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1 Introduction

PRACE 3IP WP5 “Services for industrial users and SMEs” has the objective to design and
pilot an Integrated Access Programme (IAP), a comprehensive set of services meeting the
needs of SMEs.

Task 5.1 in WP5 analysed the support models currently operating in different research
infrastructures in Europe and world-wide, including those unrelated to HPC. The results of
this analysis, as well as the requirements of industrial users in relation to PRACE, have been
reported in [1].

Based on these results, Task 5.2 aims to design an SME HPC Access Programme in Europe
(SHAPE), a pan-European, PRACE-based programme supporting HPC adoption by European
SMEs. The design of the Programme is based on the conclusions of a recognised EU-funded
project with an objective to establish best practices in SME innovation support [2, 3].

SHAPE will develop an integrated service offer including information and networking,
coaching, access to expertise in different HPC and computational sciences domains as well as
access to HPC resources within an Open R&D model. The Programme, once implemented,
will focus on working on a one-to-one basis with SMEs willing to adopt a new HPC-
supported solution.

The SHAPE Pilot Project will be implemented in order to assess and refine the assumptions
made in this document. It will be launched through a dedicated call. The Pilot will be
managed by PRACE 3IP-Task 5.3, working towards the following deadlines:

Feb 2013 | June 2013 June 2013 April 2014 June 2014
Programme | PRACE Council | Pilot Project Pilot Project Results Assessed
and Pilot Approval Launch Completed

Project

Proposal

Completed

This Deliverable is structured as follows:

e Section 2 presents a brief overview of SMEs in Europe, their needs in relation to
enhancing innovation through HPC, the challenges they face, and it introduces the
value of a PRACE-based programme in the area;

e Section 3 defines the strategy of the Programme, analysing the legal aspects, the
mission and the desired impact. Furthermore, some metrics are proposed to measure
the Programme’s success;

e Section 4 first presents key operational principles and expertise governing the
Programme, then draws a global structure, describing both the services and the tools
needed to manage the Programme. A scenario example is also shown to illustrate the
entire process;

e Section 5 analyses the resources needed to implement the Programme, providing only
a qualitative analysis (more detail will be provided after the Pilot phase);

e Section 6 introduces the Pilot Project.

The Deliverable is intended to support the PRACE AISBL in the implementation of IAP. The
intended audience is primarily the PRACE RI, and also industrial users and stakeholders who
consider access to HPC expertise and resources an important instrument in enhancing their
competitiveness. Furthermore, the Deliverable is intended for the PRACE-3IP Project, in
particular the Work Packages directly involved in the launch of IAP: WP2, WP3, WP4, WP5,
WP6 and WP7.

PRACE-3IP - RI-312763 2 22.02.2013
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2 SMEs and HPC
2.1 SMEs and Innovation

In the European Union, SMEs provide two out of three of private sector jobs and contribute to
more than half of the total value-added created by businesses’. Dynamic SMEs are also
important for innovation in manufacturing and services. With nine out of ten SMEs in Europe
with less than ten employees, SMEs often face greater obstacles than bigger firms in terms of
skills, costs of resources, funding or access to markets.

One of the main challenges for the sustainability of the EU economy and the generation of
new jobs and revenues is to support SMES’ competitiveness by helping them produce better
products, reduce the time and the cost of design and production and thus develop high-value
products and high-tech skills. This will lead to development of existing industries as well as
the emergence of high-tech and innovative companies. Technology transfer between academia
and industry also has to be encouraged, as a key aspect of the innovative products and
services design.

2.2 HPC Engagement of SMEs — Best Practice

As a key resource for innovation and scientific research and development in Europe, as
recently stated by the European Commission in its communication “High-Performance
Computing: Europe’s place in a Global Race” [4], HPC can significantly help SMEs innovate
in products, processes and services and thus become more competitive. The adoption of HPC
by European SMEs is hindered by the following obstacles:

e Lack of expertise and/or knowledge on the possibilities of HPC and advanced
numerical simulation;

e Lack of resources to facilitate the HPC adoption process;

e The entry cost of implementing new technologies.

In order to answer to these challenges, a HPC support program for European SMEs
should be launched.

Previous initiatives by HPC providers or research organisations aiming at engaging SMEs in
the area of HPC have failed because they were only providing ‘random’ or rough access to
HPC cycles with a poor user environment and associated services as well as a lack of
surrounding human resources.

Following the feedback provided by new initiatives in Europe (e.g. Supercomputing Scotland
[5], HLRS and Sicos in Germany [6], CINECA in Italy [7], HPC-PME in France [8] and
SARA in Netherlands [9]), in the US like the “Missing Middle Initiatives” from the National
Center for Manufacturing Sciences [10], or the findings of other EU FP7 projects (EESI [11]
and PlanetHPC [12]) and IDC reports [13], the most optimal option is to provide European
SMEs with a full set of integrated HPC services, i.e.:

e Information and networking;

e Access to expertise (science-domain expertise as well as applied mathematics, HPC
and computer science expertise);

e Access to HPC systems (including pre- and post-processing and computing services);

e Access to sources of funding.

! According to Observatory of European SMEs and the 2012 Annual Report on European SMEs
PRACE-3IP - RI-312763 3 22.02.2013
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2.3 Why PRACE?

There are existing initiatives on a national or regional level addressing the needs of HPC
adoption by SMEs to a various extent [1]. A PRACE-supported pan-European programme
should be complementary to these initiatives.

PRACE is in a unique position to offer such a programme, utilising its infrastructural and
knowledge resources, and its links with academia and industry (both HPC users and vendors).

We argue that a pan-European initiative supported by PRACE can add the following value:

e The Programme should rely on national similar initiatives where they exist and
amplify them at the European scale by providing the services that the local programme
is unable to cater for.

e It would greatly motivate the countries where such a programme is unavailable at the
moment (e.g. they could subsequently set-up a complementary local programme). It
would also complement the existing programmes by providing all European SMEs
with an opportunity to ‘take the first step’ in the world of HPC.

e Due to the diverse (and evolving) architecture and knowledge resources of PRACE,
such a programme would be able to offer both the quality, quantity and diversity of
resources and expertise not available within any other programme

e Within a programme targeting the entire European SME arena, it will be possible to
enable synergies by providing e.g. thematic support programmes spanning a number
of countries or regions

e The operation of a pan-European programme will also facilitate sharing resources and
best practices within the programme

e Participation in a European-wide programme (e.g. demonstrating a proof of concept
on various PRACE systems) will help companies gain European visibility and widen
their market possibilities outside of their own countries.

e As 25 countries now compose the PRACE Research Infrastructure, PRACE RI has
access to one of the biggest scientific communities available. Experts can be made
available to European industries and especially SMEs for increasing innovation
through technological transfer. This is one of the major assets of PRACE: to be a
catalyst for such technological transfer in Europe.

e Finally, setting up such a Programme will increase the number of PRACE regular
users by addressing the long-term R&D needs of the Programme’s customers. At the
end of the SHAPE program, “evangelised” companies will have the possibility to
continue to use HPC for their daily business and commercial activities by buying their
own HPC facilities or remote HPC cycles and/or services through e.g. a commercial
HPC Cloud provider. They will also have the possibility to participate in Open R&D
through existing PRACE regular calls.

PRACE-3IP - RI-312763 4 22.02.2013
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3 Programme Strategy
3.1 Legal aspects

The legal implications of implementing SHAPE have been analysed by the law firm
Bird&Bird? in a confidential report (with the support of 31P-WP2 Task 2.2: Legal Aspects of
PRACE Collaborations).

The provision of services to commercial entities raises two main issues: 1/ compatibility with
state aid rules (as a general rule, SHAPE and PRACE must avoid providing services that
would qualify as state aid®) and 2/ a potential abuse of a dominant position (SHAPE must
not offer any services that may be considered of commercial value and might thus disrupt the
market).

The recommendations provided by Bird&Bird can be summed up this way:

e PRACE 3IP must organise a formal open call for proposals to select SHAPE
beneficiaries.

e Publicising SHAPE opportunities on websites and forums, selecting project
applications based on technical and business criteria, and using Open R&D calls for
accessing computing resources satisfy all the legal requirements.

e PRACE 3IP is allowed to expressly state its support for a company applying for public
funds (e.g. through national funding agencies)

e The selection process must not discriminate EU companies on the basis of their
nationality.

The Programme proposed in this document meets all the criteria above.

3.2 Mission

The Mission of this programme is to help European SMEs to demonstrate a tangible Return
on Investment (ROI) by assessing and adopting solutions supported by HPC, thus facilitating
innovation and/or increased operational efficiency in their businesses.

The Customers of the Programme are the European SMEs whose objective is the
achievement of a Return on Investment by implementing HPC-based solutions.

3.3 Desired Impact

The Programme will contribute to the growth of the European SMEs by allowing them to reap
the benefits of HPC-enabled technologies. The tangible Return on Investment achieved in
each project and associated activities will be the main criterion used in assessing both project
and Programme performance.

This Programme will benefit the entire HPC industry since evangelised SMEs are likely to
use it for commercial activities by buying their own HPC facilities or accessing remote cycles
and services. This will impact the HPC hardware and software providers as well as the Cloud

2 Bird&Bird, http://www.twobirds.com

® A measure constitutes State aid if satisfies the following four criteria: 1) the measure is granted by the State and
through State resources; 2) there must be aid in the sense of a benefit or advantage; 3) the measure is selective
(favours certain undertakings); 4) it is liable to distort competition and affect trade between Member States.

PRACE-3IP - RI-312763 5 22.02.2013
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providers by enriching their current market with a larger customer base consisting of
innovative SMEs.

The Programme will also help PRACE to achieve its mission as a catalyst of the European
HPC Ecosystem. The Programme will lead to an increase in the number of PRACE regular
users since, after finishing the SHAPE programme, SMEs will also have the possibility to
continue to use PRACE resources for Open R&D purposes. Secondly, the Programme will
foster technological transfer between academia and industry by offering the opportunity to set
up collaborations between SMEs and experts from public research in the industrial domain of
the given SME (CFD, structure mechanics, acoustics, etc.,), in the HPC domain or more
generally in numerical and computer science.

3.4 Metrics

It will be possible to measure the Programme’s success in the long-term (not before the end of
PRACE 3IP) using the following KPIs:

e Number of SMEs that have successfully used a HPC-based solution. This can be
complemented by surveys to assess how the expectations were met;

e Return on Investment achieved through the above;

e Business impact — reporting on business impact using some of the following variables,
if possible: Direct jobs created, Market share increase, Number of patents,
Participation in new collaborative projects;

e Number of publications and increase of the visibility of the SME more globally;

e Enlargement of the PRACE base of users: how many SMEs continue to use PRACE
resources for Open R&D purposes after the end of their Programme?

e Increase of users of Commercial HPC offers coming from the SHAPE programme.

The process of measuring the Programme’s success will be integrated in the broader impact
assessment plan of PRACE on which PRACE-3IP Task 2.4: Impact Assessment for the
Research Infrastructure is currently working, based on 1IP deliverables [14], [15] and [16].
The actual measurement will take place when enough relevant information from a fully
operational program is available, which will happen after the pilot phase run by the PRACE
3IP project.

4 Programme Operation and Structure

4.1 Programme Operation

4.1.1 The Concept

This Programme is seen as an extension of the current industrial relationships of PRACE. The
Programme could be built on all or selected PRACE resources. It is envisaged that SMEs
completing this Programme will be able to continue developing their expertise taking
advantage of a, local or otherwise, commercial provider for their daily business activity while
they could continue to use public funded resources for Open Research.

4.1.2 Key Operational Principles

e The programme is open to all Europe-based SMEs regardless of their location or the
scale of their project.

e After a Pilot phase, the participation in the Programme could be performed through a
permanent Call for Proposals announced by PRACE AISBL.
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e Entry into the Programme will be based on a transparent peer review process

involving two stages: a scientific and technical review, and a business review.
The scientific and technical review will assess the feasibility of the idea or the
industrial project proposed by the SME. The business review will assess the
commitment of the Management of the SME to co-invest into the demonstration of
such a project and the creation in a mid-term period of added value (investments,
hiring, increase of market shares, etc.) and more globally in terms of expected ROI.

e On application approval, each participating SME is required to commit at least the
same amount of resources (either financially, or in-kind) as the Programme.

e Each industrial project proposed will need to be divided into tangible milestones and
project resources (i.e. moving onto the next step in a given project) will be released on
milestone completion.

e The Programme will also work with SMEs prior to project submission (in order to
prepare a proposal) and after project completion or rejection (in order to follow-up on
some ideas).

4.1.3 Programme Expertise Resources

The Programme’s expertise should match the requirements of SMEs in the area of HPC
adoption, namely:

¢ Information and networking; Access to science-domain expertise as well as applied
mathematics, HPC and computer science expertise;

e Access to sources of funding;

e Access to HPC systems including pre- and post-processing and computing services.

4.1.3.1 Information and networking services

The feedback gathered through the PRACE industrial seminars and similar new national
initiatives shows that most SMEs do not have the internal skills and resources needed to take
advantage of the potential of the HPC ecosystem or technology in their daily business. SMEs
need to be informed about the organisations that provide numerical simulation and HPC
services, the tools and methodologies available, and the companies in their domain which are
already using such techniques.

SMEs will be invited to attend to PRACE industrial seminars or domain-specific meetings
and a dedicated industrial webpage on the PRACE RI website could give them all the
information about the HPC ecosystem and all the service providers in terms of training,
expertise and HPC resources.

4.1.3.2 Access to expertise

SMEs will be allowed to access high-value expertise, in order to analyse the participating
company’s needs and to co-design an industrial project with an aim to demonstrate a proof-of-
concept model by using the PRACE HPC facilities. Such collaboration is essential since the
main concern of most SMEs, who usually do not speak the HPC jargon, is to reduce the
overheads and/or to increase robustness of a given product, reduce the time to solution and
increase their efficiency in order to be more competitive.

PRACE Research Infrastructure now covers 25 countries and it has access to one of the
widest worldwide scientific community. As a catalyser of technological transfer, one of the
main goals of SHAPE will be to connect experts from academia with SMEs in order to co-
construct concrete industrial projects that could be demonstrated using the PRACE HPC
resources.
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One of the key mid-term issues for SHAPE will be the creation of a database of experts that
could be made available for both evaluation of proposals at an early stage, or during the
industrial project as consultancy for the selected SME (see 4.2.3.1)

As an example, an expert involved in the evaluation process could then continue working with
the SME by co-supervising (together with the SME) a PhD or a Postdoc student during the
implementation of their industrial project. Such a Postdoc could be hired by the SME after the
end of the Programme.

PRACE members have also accumulated experience in HPC, applied mathematics and in
some cases in domain-specific expertise that could also be made available to SMEs. The
question of whether to charge or not for such an activity will depend on the level of
involvement of the scientist. However, SHAPE should not charge the SME directly: rather it
should foster the creation of bilateral collaborations between the research laboratory of the
expert and the SMEs. All the relevant legal (IPR) and financial issues will be addressed.

4.1.3.3 Access to HPC resources

SMEs require on-demand access to HPC resources, supported by relevant expertise, in
order to assess the validity of their assumptions (without committing to long-term
investments). The demonstration of an industrial project as a one-off experiment is the
major element of the SHAPE Programme.

HPC resources could be brought in by all or selected Tier-0 and Tier-1 PRACE partners
depending on their availability (in legal terms) to deliver services to industrial users. The
existing PRACE Preparatory Access call for proposal for Tier-0 services (which has been
extended to support industrial users through Open R&D [17]) should be used. Companies will
compete against proposals from academia by a specific technical evaluation and they need to
commit to publishing the project results after the end of their grant period (from 2 to 6
months). The call’s purpose is code development, code optimisation and scalability within the
scope of an industrial project demonstration. In the case of Tier-1 centres, further discussions
will be required in order to assess the possibility of using a similar Open R&D call.

If the SME is not willing to publish any results or information about its industrial project, a
specific access through a call for proposals based on Pre Competitive R&D will be required.
These business models are still under evaluation by PRACE AISBL and could perhaps be
applicable on selected Tier-1 partners. As this might require financial compensation, SHAPE
could facilitate a legal and financial agreement between the centre and the SMEs.

4.1.3.4 Access to funding

SMEs also require information on funding possibilities in order to implement their business
projects. SMEs will need services, long-term expertise, access to specific HPC resources,
local investment in workstations, software licenses, network capacity or hiring of new skills,
with a potential associated cost (even if the goal of SHAPE is to try to lower such entry
barriers to technologies).

In order to sustain such investments, SHAPE could provide information on funding sources
available to SMEs, either at the regional, national or European level (such as FEDER funds).
Some SMEs could also participate in funded research projects.

Such information on funding sources will be available through a database of funding sources
that needs to be created by SHAPE at the earliest stage (see 4.2.3.1).
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4.2 Programme Structure

SHAPE will operate through the application of its Expertise, by the provision of Services to
its Customers, supported by its internal Processes. The objective of SHAPE is to lower the
barriers that European SMEs face when entering the domain of innovation through HPC. This
environment is schematically shown in Figure 1 below.

SHAPE Expertise:
SHAPE Services: information and networking
Access to expertise {science-
domain expertise as well as HPC
and computer science expertise}
1:1 Coaching Access to HPC systems {including
Proof-of-Concept pre- and post-processing and

Ecosystem Development
Initial Coaching

Business Project Propesal computing services}
Access to funding

Innovation through HPC

SHAPE Processes:

. + Interaction with {ocal initiatives
\ + Knowledg
T Training and
| — — — * Marketing and Recruitment
. Project Preparation
Barriersto entry: Call for project proposals
Lack of expertise Project Submission
Project Review
Lack of resources * Project Implementation
COSt * Closed/Rejected Project

Follow-up

Figure 1 - Expertise, Services and Processes of SHAPE

421 Services

The Programme’s customers (i.e. European SMESs) will perceive the Programme through the
following services:

e Ecosystem Development — This will be a set of general services (combined with the
activities in the Marketing and Recruitment Process — see below) such as: Training
Courses, Seminars, Workshops and Networking Services with an objective to help
SMEs obtain information and expertise related to HPC and the European HPC
ecosystem. The Programme will announce the roll-out of the Ecosystem Development
programme each year. This programme should be based on the expertise of PRACE
and use the existing training infrastructure (e.g. PATC). The programme will target :

0 SMEs at the ‘desktop-level’ looking to begin using HPC and also
o0 SMEs at a more advanced level, looking to broaden their knowledge using
PRACE accumulated expertise.

The following services will target individual Customers, rather than the general SME
audience.
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¢ Initial Coaching — identifying project value and validating project steps
Following this, each qualifying SME will be able to participate in a tailored programme,
involving all or some of the steps below:

e 1:1 Coaching — working with an SME using a dedicated team in order to facilitate
HPC adoption and define a business project proposal. This is the largest part of each
project and it should be divided into tangible and measurable milestones. This
elaboration of an industrial project could be done with the help of experts in HPC,
numerical simulation, and computer science, as well as domain-experts.

e Proof-of-Concept — allowing the participating SME to try out a developed solution on
a selected PRACE machine. This step is the key of the SHAPE program since it will
allow the SMEs to really demonstrate the results obtained by using HPC resources on
a concrete industrial project in terms of time to solution and performance gains.

e Business Project Proposal — the definition of a technological business project plan
(i.e. ‘The Way Forward’) to be used by the participating SME to implement the
solution developed. During the SHAPE program it is expected to help the SME in
thinking about what could be the next step after SHAPE. Once the SME will have
demonstrated its industrial project on the PRACE resources and wants to use HPC in a
daily business mode, it will be possible for the SME to invest in its own computing
resources or use remote cloud services. Helping the SMEs on sizing its future needs
and choosing between such two solutions could be also a service provided by SHAPE.

4.2.2 Service Delivery System
The programme will work through the following processes:

Interaction with local initiatives
Knowledge Management

Training and Education

Marketing and Recruitment
Project Preparation

Call for Project Proposals

Project Submission

Project Review

Project Implementation
Closed/Rejected Project Follow-up

4.2.2.1 Interaction with local initiatives

SHAPE will work closely when available with existing national initiatives (e.g. in France,
Germany, Italy or Netherlands) by leveraging the initial evangelisation process and
amplifying it, allowing the SMEs to use larger configurations based on different architectures
in different countries (in order to give a wider visibility to the SMESs on the European market).

SHAPE will lean on two crucial principles: subsidiarity (working where it is most appropriate
and most efficient) and complementarity (not doing the work that has been done somewhere
else).
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LOCAL PROGRAMME

o o o o o o o o e 5]

Complaxity

Countrv with no local
ountry with no local

programme

A\ Z

Figure 2 - Complementarity and Subsidiarity - Example of France with a local programme, and a country
with no local programme

PRACE France

In the countries with no significant national initiatives existing yet, SHAPE will be able to
provide the full scale of services. However, in the countries where such national initiatives
already exist, the role and benefit of SHAPE will be twofold:

e Leverage the national evangelisation process by ensuring that the SME can get access
to European resources if needed (e.g. by providing expertise in an application domain
or particular HPC implementation that is not available locally).

e Amplify the work with SMEs whose project is mature enough to have a proof-of-
concept at a larger scale (or on a specific architecture) than it is possible nationally.

The different roles of SHAPE, depending on national ecosystems, are shown in Figure 2.
The following rules will apply when interacting with local programmes:

e Projects should be first fulfilled through the local initiative (and use PRACE in the
case of higher resources requirements or specific services that cannot be met locally).

e There will be process documents, such as Memorandum of Understandings, setting the
boundaries and rules of interaction (entry point, transfer conditions, review process
mutualisation) between SHAPE and the local programme.

An example:

1. SHAPE receives an application from a French SME whose needs can be addressed
first by the national initiative (HPC-PME). SHAPE transfers the application to HPC-
PME in order to process that project locally.

2. An SME participating in the HPC-PME programme (whether initially coming from
SHAPE or not) needs to go to the European level (for computing resources, to have an
international research collaboration or to gain a wider visibility on the market). HPC-
PME will transfer the SME contact to SHAPE.

PRACE-3IP - RI-312763 11 22.02.2013



D5.2 PRACE Integrated HPC Access Programme for SMEs

Generic agreements between national initiatives and SHAPE should be in place.

4.2.2.2 Knowledge Management

SHAPE will develop its own Knowledge Database (K-Base) which will integrate the four
internal databases described in 4.2.3.1. Some of the content of this K-Base should be made
available to the public through the Programme website.

4.2.2.3 Training and Education

One of the most recognized assets of PRACE is the hundreds of years of combined experience
of the partners in training and code enabling. The recent launch in 2011 of the PATC (PRACE
Advanced Training Centres) and their extension in 2013 with more industrial content will
allow PRACE to deliver to SMEs a set of high value services across a pan-European HPC
training program.

Following the tradition of the PRACE industrial seminars, thematic workshops should be
focused on the use of HPC in a given industrial domain and present the outcome of national or
regional initiatives. This will help establish (or leverage with existing actions carried out by
projects such as EESI) a European cartography of service providers and it will inform about
success stories and associated ROI. The current PRACE RI website should be enhanced in
order to support this activity.

The training infrastructure of PRACE can also target more advanced organisations together
with their traditional audience (i.e. the research community). As some SMEs are developing
their own simulation codes or using off-the-shelf ISV or Open Source codes, such training
services will cover a wide range of domains from programming languages, parallelisation
techniques, use of numerical libraries, to best practices for using Open Source (or even ISV)
codes.

4.2.2.4 Marketing and Business Development

The Programme will develop its logo and branding (e.g. ‘Get into SHAPE for HPC!’) as a
part of the Programme’s broader market identity (including colours, visual presence, etc.).

The Programme will use the following marketing tools in order to recruit SMEs:

The Programme’s own website;

A CRM database of potential and existing clients (based on industrial research);

An Information Pack distributed to potential clients;

The existing channels used by PRACE, e.g. the PRACE website, events, press
releases, etc.;

Participation in related events (also with the support of PRACE);

e Engaging national- or regional-level industry support agencies or similar initiatives in
order to recruit companies (e.g. BPI in France, Scottish Enterprise in Scotland).

Each year the Programme will issue a Marketing and Business Development Plan including:

e Goals (improving the program visibility, sharing best practices, etc.);

e Quantitative objectives (hnumber of SMEs expected in the program in the coming year,
industrial domains targeted, etc.);

e Target groups — the companies that the Programme should target;

e Strategies — how the objectives will be achieved - (marketing tools, communications
channels, marketing effectiveness, etc.);

e Marketing and presales events/actions annual schedule.
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This document will guide SHAPE Marketing and Business Development annual campaign. A
process benchmarking will also be carried out (once a year or every six months) and will help
compare best practices, coordinate marketing activities between SHAPE teams, analyse the
Return on investment and thus lead to improved efficiency.

4.2.2.5 Project Preparation

SMEs will be advised to contact the Programme in order to obtain help with the preparation
of their proposals prior to submission. The Programme will provide template and example
documents of proposals, to give the SMEs a reference point from which they can start their
proposal. Also, where possible the proposal should be drawn up with the assistance or
guidance of one of the PRACE partners. In this way the quality and relevance of the proposal
will be enhanced before entering the submission process. Only a limited amount of resources
will be dedicated to this task and the return on investment in this activity will be an increased
project acceptance ratio.

4.2.2.6 Call for Project Proposals

A continuous Call for Project Proposals accessible through the Programme’s website should
be executed.

4.2.2.7 Project Submission

Project submission will take place through the Programme’s website. The following
information will be requested (among others):

e Company details
e Technical Project Description
e Business Project Description (including a Return on Investment justification)

4.2.2.8 Project Review

Project Acceptance/Rejection will be executed by a Project Selection Committee during a
regular meeting. The Committee’s members will be approved by the PRACE Council. Some
members of the Scientific Steering Committee (SSC) might be part of it to ensure that at least
baseline scientific aspects are met in each approved proposal.

Project Acceptance/Rejection will take place in the following steps:

1. Entry Eligibility — Is the applying company eligible from a legal perspective (e.g. is it
an EU-based company, is it an SME?)? Are they willing to contribute internal
resources (e.g. manpower)?

2. Technical/Scientific Review:

a. Technical viability — is the solution possible to implement?

b. Innovative character — is this something new in the company’s environment?

c. Sufficient Technical Complexity — is the use of HPC and the solution’s
technical complexity sufficient to engage the Programme’s resources (although
the Programme will consider all applications regardless of the scale of the
solution)? This condition is included to avoid dealing with relatively trivial
problems.

3. Business Review — will the project deliver a Return on Investment for the company?
What is the mid-term commitment of the SMEs in investing, creating value, increasing
market shares, etc.?

The Committee will issue a justification for each decision. Companies will be able to re-apply
with modified proposals if their proposals are rejected.
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4.2.2.9 Project Implementation
This process will involve:

e A preparation of a Project Plan including milestones and the definition and assignment
of a team of dedicated resources (including 1:1 Coaching, Proof-of-Concept and
Business Project Proposal as above);

e Regular reviews on the completion of each Milestone;

e Preparation for further work.

Each industrial project needs to be defined using a clear vision of the duration, objectives,
milestones, resources required (expertise, hardware and software resources, etc.), training, and
a clear view of the associated costs of such a project in order to request funding from national
or European agencies. The project should also define how the SME will benefit from using
HPC on project completion.

Each project specification will also need to include a clear commitment from the management
of the company to use HPC in the long-term and the creation of value and assets as well as the
enlargement of the business of the company.

Some of the services provided by the SHAPE programme may bear direct costs (i.e.
establishing a one year R&D collaboration with a given national centre for providing
expertise or hiring a post-doc for parallelising an internal code) or indirect costs (e.g.
acquiring some hardware internally, renting some ISV licences or upgrading the network
capacity of the company to reach PRACE systems). A clear cost estimate should be included
in each project proposal. It will allow the SME to obtain a clear view of the application of
HPC resources in a real scenario, together with the associated costs and the benefits of scaling
out or implementing new processes using HPC for its daily business (i.e. Return on
Investment).

Each project will pull resources from the following sources:

4.2.2.9.1 Expertise Provision

The expertise provided by PRACE or by third parties may be domain-expertise in CFD,
acoustics, structural mechanics, optimisation, electromagnetism, etc. as well as numerical
simulation (solvers, uncertainties tools, etc.), HPC (code enabling, profiling, optimisation,
parallelisation, HPC platforms, pre/post processing, etc.) or computer science (development
tools, software licensing, etc.). With the help of experts, the participating SME will be able to
translate a domain-oriented idea into a concrete test-bed using new methodologies and tools
requiring HPC facilities for scaling out the industrial processes used by the company.

As one of the goals of SHAPE is to foster technological transfer between academia (and
PRACE) and industry, such expertise may be provided by public research organisations
(however, collaboration with private companies for specific expertise could also be possible),
PRACE partners or national or European research centres. This expertise-exchange could be
implemented through initial discussions involving the company and the expert(s) in order to
obtain a better understanding of the business and the stakes of the company and then through
research collaboration in co-designing an industrial project using HPC.

PRACE may provide human resources through contribution from PRACE partners. It may
also facilitate the establishment of bilateral R&D collaborations between SMEs and third-
party European research organisations. For such organisations, the SHAPE programme
represents an interesting opportunity to work closely with European industry, to disseminate
their research and to allow their PhD or Postdoc students to be hired with the SMEs taking
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part in the programme (a lack of human resources has been pointed as a major factor
hindering the use of numerical simulation and HPC).

The Programme will need to establish a European network of experts and resources
supporting its projects. In this process, the Programme should take advantage of the existing
databases made available by PRACE partners. The network will include 1SVs and commercial
computing cycle providers, willing to act as a partner or to be recommended to SMEs if
necessary.

4.2.2.9.2 Computing Resources

The resources required will be provided by Tier-1 centres, or Tier-0 centres in the case of
larger requirements. Tier-1 centres, due to their national scope, will have also an invaluable
role in addressing local SMEs within the SHAPE Programme. Access to PRACE resources
could be provided through the existing PRACE Preparatory Access call or through a specific
call approved by PRACE AISBL.

The PRACE Preparatory Access call is a permanent call with quarterly cut-offs, which
already allows academic and industrial users to scale out their applications, eventually
benefiting from expertise from PRACE experts for preparation towards an upcoming Regular
call (more focused on producing scientific results with a higher level of resources allocated
for one year). Preparatory Access awardees can use PRACE resources from a period of 2 to 6
months and for 50 000 to 200 000 CPU hours. Preparatory access calls are based on the Open
R&D access programme - awardees need to publish the results (mainly performance and
scalability curves) at the end of their grant period. If such an access mode is not compliant
with the SHAPE program, a new access method needs to be decided by PRACE AISBL.

4.2.2.9.3 PRACE Advanced Training Centres

In early 2012 as part of the PRACE-2IP project the PRACE Advanced Training Centres
(PATCs) have been established and became operational: BSC (Spain), CINECA (Italy), CSC
(Finland), EPCC (UK), GCS (Germany) and Maison de la Simulation (France). The mission
of the PATCs is to serve as European hubs of advanced, high-quality training for researchers
working in the computational sciences.

The open courses provided by PATCs will also be able to fulfil the needs of the SHAPE
participants. Whereas the main focus of the existing PATCs is fulfilling requirements of
academic users, in the near future an extension is expected in order to integrate industrial
users. This new training access will enable a number of PATCs open courses more suitable
for the participants of SHAPE.

4.2.2.10 Closed/Rejected Project Follow-up

The Programme will dedicate resources to follow-up on closed or rejected projects in order to
re-assess their preparedness.

4.2.3 Tools

4.2.3.1 Knowledge Resources

One of the main reasons identified for SMEs not using HPC, even though it could enhance
their business, is a lack of information: they do not realise what can be done, who to approach
for expertise, or where to gain assistance in funding. In this section we propose some data
resources which will help bridge these gaps.

e SHAPE Customer Relationship Management (CRM) Database - Who is yet
involved in SHAPE and who is not? A database will be provided and filled for each
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new entry in the programme. It will help deliver a topology of SHAPE customers
based on determined criteria (industrial domain, location and size of the SME, SHAPE
project duration, etc.) and better design the marketing and presales phases.

Success Stories Database - What can be done with HPC? - As proposed in section
4.2.2.2 “Knowledge Management”, to tackle the first issue of helping an SME realise
what HPC has to offer them, we suggest making available a database of success
stories. Via this, SMEs can see how other companies, both within their area of interest
and further afield, have taken advantage of HPC facilities and expertise to improve
their business. Several of the partners already have local success stories to contribute
to such a database.

External Expertise Database - Who to approach for advice? — A database will be
established identifying domain experts who have experience of working with SMEs,
and also of regional contacts who facilitate putting SMEs in touch with an appropriate
expert. The database could be integrated with information on identified 1SVs (with
particular attention to European ISVs) willing to provide training and expertise
services (other than only licenses) to SMEs and commercial computing cycle
providers.

Funding Resources Database — As the goal of the SHAPE program is to try to lower
the entry barrier of HPC technologies for engaging SMEs, the Programme should
analyse the different sources of funding available at the national and the European
level and inform the SMEs about such possibilities. Funding could be provided by
“traditional” funding agencies and mechanisms as well as through engaging SMEs in
collaborative R&D projects with academia funded by the EC or by national research
agencies.

It is envisaged that all databases will also be accessible through the Programme’s website.

4.2.4 Programme Management Structure

It is suggested that the structure of the Programme should be defined by PRACE on the
completion of a Pilot Phase.

4.3 Scenario example: Taking a company through SHAPE — A country with no

local programme

Let’s assume that an SME from a country with no local programme is interested in using HPC
for film rendering and post-production and approaches SHAPE.

The following steps will take place:

1.

N

SHAPE experts examine the technical aspects of SME’s request (is that HPC i.e. is
the technological solution suggested related to HPC?), and explain the project
management process to the company;

Help with application process; preliminary work plan prepared;

The company applies through a Continuous Call for Proposals (utilising the
Programme’s website) including an explanation of the business value of the project
and the commitment of their resources;

Review through a regular review process: technical and business review (based on a
business case written by the SME). The review team are both technical/scientific and
business people;

If unsuccessful, feedback is provided and SHAPE is happy to work with them to re-

apply;
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6. Contracts signed by the SME and the others bodies (laboratory for external experts,
PRACE centres, etc.). At this stage the industrial project is clear on which services are
required, what are the milestones, deliverables, what are the potential costs, IPR
issues, etc.;

7. Training phase — exploring the options that provides the PATC curriculum, the
centres’ expertise, external experts (in this case a contract exists between the experts
and the SME);

8. Open R&D Access Programme/Preparatory Access used for developing, optimising,
scaling out the codes in order to demonstrate the industrial project of the SME;

9. Information provided on commercial service providers, centres with commercial
services, and funding options;

10. Final report written.

5 Resources
5.1 Human Resources

The programme will be operated out of selected PRACE centres. A call for proposals will be
announced in order to identify the resources which each centre is able to provide for the
program. The selected centres will become programme members. Funding will be provided
on a PM-basis to each centre participating. Such resources could allow the deployment of
“Tiger Teams” consisting of two people skilled in HPC and domain-expertise with an aim to
visit and assist the SMEs during the process or to provide HPC code enabling services and
expertise. Establishing “Tiger Teams” is mentioned in the recommendations from the IDC
Special Study report [18].

5.2 Resource Requirement and Funding

A detailed resource requirement according to the template below will be drawn after the
completion of the Pilot Phase.

Process PMs Required per SME
Interaction with local initiatives
Knowledge Management
Training and Education
Marketing and Recruitment
Project Preparation
Call for Project Proposals
Project Submission
Project Review
Project Implementation
Closed/Rejected Project Follow-up

In this way, we will gain an insight into the effort needed in the different processes. During
the Pilot Phase we will also obtain an estimate of the number of SMEs potentially interested
in the program and about the fraction of proposals which have to be rejected. Based on those
numbers, we will be able to provide an estimate of the necessary resources for the
implementation of the program.
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5.3 Communication

Effectively organised information sharing and awareness via the internet are prerequisites for
the success of the SHAPE programme. In that sense, the SHAPE website will be launched as
a platform for information sharing and awareness as well as to facilitate the application
process to the call for proposals. It will also allow better targeting at industrial groups which
are potential or current users of PRACE services. The website will provide fundamental
information about SHAPE (mission, resources, activities, open calls) linked with the main
PRACE-RI website and PRACE Training Portal. Regular updates and structure extensions,
based on the evolving needs and requirements of SHAPE participants and visitors, are
planned during the Programme. The website will also include a visitor statistic monitoring
system in order to support the improvement of the content and structure.

Having in mind that social networking services are increasingly transforming from a simple
tool for expression and communication between individuals to professional groups by interest,
SHAPE will consider some of the most popular social networks such as Facebook, Twitter,
Google+ and LinkedIn in order to make a decision on which of them are most appropriate to
be used for SHAPE purposes.

Dissemination of the results via HPC channels as well as industry channels is also crucial for
raising the awareness of SMEs to HPC and numerical simulation. This is a major issue since
one of the biggest difficulties is in reaching SMEs which typically are most of the time
focused on short term issues and are not aware about the potential of HPC.

6 Pilot Project

To prove the viability and value of the SHAPE IAP a Pilot Project Call for SMEs will be
proposed to be launched in June 2013, based on the Programme’s approval by the PRACE
AISBL Council. The purpose of the Pilot is to refine the details of the Programme in order to
launch a comprehensive Programme after the Pilot completion.

The Pilot Project will look at implementing the following parts of this proposal:

e Marketing and Recruitment — running a pan-European campaign aimed at recruiting
SMEs for the Programme;

e Setting up a Programme webpage with a Call for Project Proposals and Project

Submission process;

Announcing a Call for Proposals;

Carrying out a Project Review;

Implementing some projects using the Open R&D Access Programme;

Analysing the results of the pilot and developing a set of recommendations to the

AISBL Council for a permanent service.

Due to time limitations, not all of the 1AP services will be operational or offered to the SMEs
participating in the Programme. However, in order to obtain meaningful results, all the core
aspects will have to be available:

e Ecosystem Development — due to the limited scale of the Pilot, general Marketing and
Recruitment Processes will not be performed as the target SMEs will be those already
having relations with the PRACE centres, or reached through the promotion at the
Industrial Seminar or via the PRACE dissemination channels. At the same time, in
order to reduce complexity and shorten the training phase, the pilot will target SMEs
already having a basic knowledge and use of HPC services, but looking to broaden
their knowledge.
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¢ Initial coaching — restricting the access to the aforementioned topology of SMEs will
likely shorten this phase because the SME will be already aware at least in some
degree of the project value and of the project steps to be set up.

e 1:1 coaching — the PRACE centre contacted by the SME will create a dedicated team
to define with SME a business project proposal. Since the process to identify suitable
external experts is necessarily time consuming, for the pilot preference will be given
to SMEs needing expertise available inside the PRACE centres.

e Proof-of-concept — the SME will try out the developed solution on a selected PRACE
machine.

e Business Project Proposal — a business plan to be used by the participating SME will
be implemented, and the feedback on the overall process will be collected.

A complete description of the final structure of the Pilot and the launch will be presented on
Deliverable D5.3.1 Programme Launch, scheduled for June 2013.

The Pilot Project will be managed by the PRACE-3IP-WP5, based on the following main
milestones:

e June 2013: Pilot Call Announcement;

e September 2013: Project Review Completed;

e September 2013 — May 2014: Project Implementation;

e April 2014 - June 2014: Pilot Project Results Review.

At the completion of the Pilot in June 2014, a Pilot Project Programme Review will take
place, where the feedback of the SMEs and all acting partners will be collected and used to
produce recommendations to PRACE AISBL for amending the model proposed in this
deliverable.

7 Conclusions

Computational methods and simulation through HPC are well understood as being crucial
instruments to support industrial competitiveness. In particular, HPC facilitates technological
innovation, product enhancement and reduces time to market.

While some large companies experience a rapid Return on Investment (ROI) through
aggressive HPC infrastructures and adoption of HPC methodologies in the production cycle,
this process is not firmly established yet in the case of SMEs, where a huge potential exists.

Since its beginning, PRACE has been playing an important role in promoting HPC in the
industrial sector, i.e.: the successful series of PRACE industrial seminars, the Open R&D
industrial pilots launched in PRACE-1IP [19], the activities on Petascaling codes of industrial
interest and support for emerging opportunities for industry in PRACE-2IP [20].

With the SHAPE Integrated Access Programme, presented in this Deliverable and based on a
set of best practices analysed in [1], PRACE will be in a position to change the attitude of
European SMEs towards HPC, foster technological transfer between academia and industry
and actively support European competiveness.

This document outlines the foundations of a pan-European programme supporting HPC
adoption by SMEs. It points out the main entry barriers that the Programme should help
SMEs to overcome, mainly the lack of knowledge, expertise and resources. SHAPE proposes
to deliver a set of services based on PRACE expertise, knowledge and computing resources to
match the requirements of SMEs in the area of HPC adoption. The programme should allow
SMEs to access high-value expertise in order to identify their needs, to design an industrial
project and to try out a proof-of-concept model by using the PRACE HPC facilities.
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While the Programme’s framework has been thoroughly designed in this document, the role
of the Pilot Project will be to refine its main assumptions. This Pilot should deliver answers
on the following issues:

e Best practices for Programme implementations (i.e. things that work and things that do
not in the various processes proposed);

e The optimal management structure of the Programme;

e The scope and resource requirement of the Programme.

Depending on the conclusions of the Pilot, the Programme will have to be adapted to the
needs of industry and PRACE capabilities. In the following phase, PRACE should determine
a method for setting up and funding a permanent SME support programme.

At the completion of this Pilot project, in June 2014, the Work Package will issue another
document with a set of recommendations to further implement the SHAPE programme and to
complete the description of the final structure of this pan-European, PRACE-based
programme supporting the adoption of HPC by European SMEs.
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8 Appendix — SHAPE Process Map

PRACE Integrated HPC Access Programme for SMEs

SME HPC ADOPTION PROGRAMME — SHAPE — PROCESS MAP
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