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Executive Summary

This report comprises the EXDCI Project Month 12 deliverable D7.1 “Initial methodology and
monitoring tool-set”. EXDCI WP7 addresses impact monitoring of the H2020 R&I activities
linked to the HPC contractual Public Private Partnership strategy: focusing on the development
on monitoring methodology and corresponding tools, it also operates the HPC Ecosystem
Balanced Scorecard — a central component of the developed methodology that underpins the
design of the monitoring tools developed in WP7 - in order to gather and issue data for the
monitoring requirements of the HPC contractual Public Private Partnership.

Deliverable D7.1 reports on the motivation for the initial methodology and tool-set and on its
realisation. Following an introduction, the subsequent sections explain: the background and
balanced scorecard approach; the alignment with the pre-existing progress monitoring
guidelines of the HPC contractual Public Private Partnership; the surveys deployed and data
sources used; initial feedback relating to the operational use of the tools in gathering data for
the 2015 HPC contractual Public Private Partnership report.

EXDCI - FETHPC-671558 1 12.08.2016
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1 Introduction

The purpose of EXDCI WP7 is to generate and gather data and create the necessary analysis
tools to support informed decision-making in relation to the development of the European HPC
Ecosystem and the impact of the R&I activities linked to the HPC cPPP (contractual Public
Private Partnership) strategy [1]. The workpackage comprises two tasks, which are aligned with
the two central objectives of WP7: providing a set of methodologies and processes to be used
in the measurement of Ecosystem development and progress; perform the periodic monitoring
of the implementation of the HPC cPPP strategy. The two tasks are:

e Task 7.1: Methodology and establishing data capture procedures and tools

e Task 7.2: Data capture and analysis

This report comprises the first deliverable from Task 7.1 and covers the initial methodology
and tool-set for data gathering. A key component of the approach taken in EXDCI WP7 is the
use of the balanced scorecard concept (which will be described in Section 2.1). One key output
from Task 7.1 will be a template for the operation of an HPC Ecosystem Balanced Scorecard,
which will then be operated in Task 7.2 to monitor the development of the European HPC
ecosystem and the impact of the actions relating to the HPC cPPP. The output of that monitoring
will flow into the regular cPPP meetings, the annual cPPP reports and into the mid-term
assessment of the HPC cPPP in 2017.

The close interaction between EXDCI WP7 and the reporting and monitoring activities within
the HPC cPPP ensures on the one hand that the WP7 outputs will have a clear impact. On the
other hand, it also means that WP7 cannot operate in isolation and without boundary conditions.
Thus, we will see that the HPC Ecosystem Balanced Scorecard takes a pragmatic view of
building from the pre-existing cPPP KPIs that were defined during the process of establishing
the HPC cPPP.

Section 2 of this report summarises the balanced scorecard concept and explains how this was
used to structure key perspectives and to incorporate the pre-existing cPPP KPIs (Key
Performance Indicators, detailed in Annex 1 to this report). Section 3 reports on the initial tool-
set arising from the selected methodology, covering surveys developed (included in Annexes 2
and 3) and data sources selected and employed. It also provides feedback on the initial
operation, linked to data provision for the 2015 HPC cPPP report (that report itself is not within
the scope of this deliverable, and its production is outside the scope of the EXDCI project, but
EXDCI WP7 efforts support its elaboration and it will be further related to Deliverable 7.2).
Section 4 provides concluding remarks and an outlook on future steps within WP7 Task 7.1.

EXDCI - FETHPC-671558 2 12.08.2016
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2 Methodology Background

In this Section we provide a summary of the balanced scorecard concept and then the use of the
concept, taking into account the needs, and existing contractual guidelines, in creating the first
HPC Ecosystem Balance Scorecard. The methodology is then transferred to the tool-set
(surveys and selected data sources) described in Section 3.

21 Balanced scorecard concept

The balanced scorecard (BSC) [2] is a strategic planning and management system that is used
extensively in business and industry, government, and non-profit organizations worldwide to
align business activities to the vision and strategy of the organization, improve internal and
external communications, and monitor organization performance against strategic goals. It was
originally developed by Robert Kaplan (Harvard Business School) and David Norton as a
performance measurement framework that added strategic non-financial performance measures
to traditional financial metrics to give managers and executives a more 'balanced' view of
organizational performance. With the help of the view of perspectives it is ensured that selected
goals are pursued. The goals are assigned to a perspective. The perspectives can be chosen so
that they fit to the problem. The process model for the development of a balanced scorecard is
shown in Figure 1.

1. Develop the
organisatorial
framework

2. ldentify and select
the relevant
perspectives

7. Feedback and
learning process

3. Develop strategies
concerning every
perspective

6. Continuous Usage of the
Balanced Score Card

4. Develop a Balanced
Score Card

5. Manage the Roll-out

Figure 1: Process model for the development of a balanced scorecard

In general for businesses the following perspectives of a BSC are chosen: financial perspective,
customer perspective, internal process perspective and learning & development perspective.
Since functional goals dominate non-profit organisations, their ideal mission-oriented goal
system differs greatly from the prevalent goal system existing at profit-oriented companies.
This requires an adaptation of the perspectives of the BSC. Different suggestions to change the
perspective have been made. E.g. an adaptation of the BSC with an impact perspective, an
enabler and resources perspective, an external stakeholder perspective and a main operating
activities perspective was proposed [3].

EXDCI - FETHPC-671558 3 12.08.2016
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2.2 The HPC Ecosystem BSC

In order to adopt the BSC concept for the purposes of EXDCI and its input for the HPC cPPP,
1.e. to create the European HPC Ecosystem BSC, a number of aspects and boundary conditions
need to be taken into account. The initial steps needed are the selection or appropriate
perspectives and the definition of goals and KPIs per perspective.

In line with the goals of EXDCI WP7, as described above, the overall target is to support
informed decision-making in relation to the development of the European HPC Ecosystem and
the impact of the R&I activities linked to the HPC cPPP strategy. Thus, the BSC must look
beyond the internal view of the EXDCI participating organisations and it must also look beyond
the activities of the projects funded under the H2020 HPC Program [4] — the FET-HPC Projects
and Centres of Excellence. However, we are able to build on the visions and strategies
developed in the ETP4HPC Strategic Research Agenda [5], which links to the multi-annual
roadmap of the HPC cPPP. Furthermore, the HPC cPPP performance and impact monitoring
guidelines, defined during its establishment, already categorised their set of KPIs (included in
the Annex to the report, Section 5.1). We have adopted that categorisation for the definition of
the HPC Ecosystem BSC as illustrated in Figure 2. The selected perspectives are Industrial
Competitiveness & Socio-Economy Impact, Operational Aspects of the Programme and
Management Aspect of the Programme.

Industrial Competiteveness
& Socio-Economy Impact

Goals KPI Target Actions
Operational aspects of the
programme

Goals KP1 Target Actions

Management Aspects of the
programme

Goals KPI Target Actions

Figure 2: Identifying and selecting the relevant perspective for the European HPC infrastructure

In line with the standard procedure for taking existing strategies, substantiating them and then
developing goals that are mapped to perspectives, the ETP4AHPC SRA visions and strategies
combined with the cPPP strategic goals are used to create the goals per BSC perspective
presented in Table 1.

EXDCI - FETHPC-671558 4 12.08.2016
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Goal

Industrial Competitiveness
and Socio-Economy Impact

Operational aspects of the
programme

Management aspects of the
programme

Increase market share

Create innovation environment in HPC (exploited
patents and standards)

Increase employment

Support growth of SMEs

Effective research programme and coverage

Develop performance of HPC technologies

Provide education, training, skills development
Increase use of HPC

Develop a HPC software ecosystem

Generate patent, inventions and contributions to
standards

Dissemination and Awareness

Effective execution

Table 1: Perspectives and Goals of the BSC

In order to be able to understand if a goal measures a target which has already been reached or
a change (for example, in an identified company) will in future affect the goals, we need to
determine cause and effect. As an example the goals for the perspective “Industrial
competitiveness and socio-economy impact” are analysed concerning cause and effect: the
creation of an innovation environment and support of growth of SMEs (cause) has the potential
to lead to an increase in market share (effect).

Subsequently, and again building on the prior developments of the ETP4HPC SRA and the
monitoring guidelines of the HPC cPPP, key performance indicators (KPIs) and corresponding
targets are defined for all perspectives. In total 12 KPIs (with sub-KPIs) have been defined in
the initial HPC cPPP BSC. These KPIs are presented in Table 2.

EXDCI - FETHPC-671558
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Key Performance Indicator (KPI)

1 | Industrial Competitiveness and
Socio-Economy Impact
2 | Industrial Competitiveness and
Socio-Economy Impact
3 | Industrial Competitiveness and
Socio-Economy Impact
4 | Industrial Competitiveness and
Socio-Economy Impact

5 | Operational aspects of the
programme

6 | Operational aspects of the
programme

Global market share of European HPC
HPC additional investments

Jobs

Innovation Environment in HPC

e European HPC start-ups

e Number of new SME start-up companies created out of HPC research programmes in the PPP

e Unsuccessful HPC start-ups

e Growth of existing European HPC start-ups

Research programme effectiveness and coverage

Coverage of the R&I roadmap by calls topics

Number of co-ordinated calls launched

Number of responses to calls

Number of active research projects

Geographical coverage of project participation

Additional leverage and Impact in other related programmes (e.g. areas such as nano-electronics,

photonics, microelectronics, software, storage in other parts of Horizon2020

Performance of HPC technologies developed

e Cost per petaflop/s

e Cost of ownership (power, space, operation-manpower)

e Percentage of HPC systems with at least 30% of European engineered componentry inside (in
Europe and worldwide)

e Number of European systems in Top500 and Green 500

e Range of architectures available in Europe

e Number of new prototypes made available per year via the PPP

EXDCI - FETHPC-671558
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7 | Operational aspects of the
programme

Operational aspects of the
programme

Operational aspects of the
programme

EXDCI - FETHPC-671558

Initial methodology and monitoring tool-set

People, education, training and skills development

Statistics on number of days of training delivered, range of nationalities and countries of work of
course attendees, gender balance of training participants

Origin of training participants: SME, large company, academia (graduate, post-graduate,
engineers, developers)

New curricula and trainings created

Quality and pertinence of the trainings through feedback on evaluation forms

Number of infrastructure operators jobs in relation to the Programme

Increase of the graduate/postgraduate, PhD and post-doctoral positions related to HPC subjects,
including, but not limited to, those directly related to the PPP stakeholders projects

HPC use

Growth in investment in HPC systems;

Growth in the use of external HPC services by SMEs;

Growth in the availability of application software on HPC systems

Publications crediting the use of the HPC resources (number, citation indicators, ranking of
journals, etc.)

European research communities using HPC (at Tier-2, Tier-1 and Tier-0 levels)

Organisation and participation in multi-disciplinary or cross-disciplinary activities (e.g. number of
workshops organised and number of participants)

Size and number of structured communities in HPC applications engaging with the PPP
(disciplinary and multidisciplinary)

Co-design initiatives
HPC Software ecosystem

Development of next-generation software codes, libraries and algorithms.

Number of application software adapted to work with the next generation of machines
Usage of European developed codes, algorithms and libraries

Number of European codes benefiting from PPP results: open source applications, system
software, ISV codes, etc.

Increase in user base of European codes

New tools of world-class interest for the research and industry communities (e.g. measured by
increase in market share of tools of European origin)

12.08.2016
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Operational aspects of the

10 Patent, inventions and contributions to standards in HPC by H2020 funded project
programme
Efficiency, openness and transparency of the PPP Consultation Process
Management aspects of the e number of participants contributing to the strategy and implementation workshops
11 .
programme e Analysis of ETP4AHPC members

Monitoring of the decision making process during the consultation

Management aspects of the
programme

12 Dissemination and Awareness

Table 2: Key Performance Indicators for the HPC Ecosystem BSC

EXDCI - FETHPC-671558 3 12.08.2016
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3 Initial methodology elements and tools

With the BSC defined as discussed above, data sources, data capture tools and subsequent
analysis approaches (to map from raw data to appropriate ecosystem estimates or indicators)
are required to address the specific KPIs. The main tools developed within WP7 (partly in
collaboration with EXDCI WP4) were two surveys issued to: the ETP4HPC membership; the
H2020 projects falling under the umbrella of the HPC cPPP, namely the FETHPC projects, the
Centres of Excellence and in addition, the FP7 Exa-scale technology projects. More details on
the approach taken, and in the case of the former, the specific tool development involved, are
given in the following sub-sections. Thereafter, the specific strategy for data capture and
subsequent analysis is presented for each perspective of the HPC Ecosystem BSC. Across
perspectives, the following external data sources were used: European Commission/DG
CONNECT H2020 data and statistics relating to the prior open calls and projects selected [4,
7, 8]; the IDC report on HPC in the EU [6]; PRACE documents relating to its KPIs [9, 10];
other publicly available reports or web-sources, such as, but not limited to, the Top500 and
Green500 lists. Annex 5.4 provides an overview of data sources used per KPI.

In addition, certain KPIs are addressed, or also addressed, by specific collaboration between
the European Commission and ETP4HPC in the context of the operation of the HPC cPPP,
through Partnership Board discussions or in the joint preparation of the HPC cPPP annual
report. Those activities are mentioned here, but are outside the scope of EXDCI WP7 activities.
Feedback on the participants’ experiences with the above-mentioned surveys was obtained via:
responses in the comments sections included in the surveys; direct discussions with survey
participants, e.g. at the HPC summit in Prague, particularly in connection with the EXDCI
workshop (9-10 May 2016) and at ISC (the International Supercomputing Conference, 20-22
June 2016).

3.1 Survey for ETP4HPC Membership

In order to address the KPIs that relate to organisational commitments and contributions to the
objectives of the HPC cPPP, it was decided to extend and adapt the 2014 survey sent to the
ETP4HPC membership. The individual ETP4AHPC member organisations are as members of
the association (indirect) stakeholders in the HPC cPPP; the ETP4HPC association is the
contractual partner.

The complete survey can be found in the Annex contained in Section 5.2.

The survey method (questions and specific tool for execution) has been selected taking into
consideration, in particular, two aspects: the need for a secure system appropriate for collection
of sensitive data; data preparation and reporting overheads for the organisation. It was decided,
for ease of use for both survey participants and the EXDCI WP7 team, to use a web-based
system for the survey. The particular requirements for the choice of web-based tool were:

Secure data storage (given that sensitive data is collected).

Possibility for users to save sessions with only partial completion.

Flexibility in survey output to facilitate subsequent processing/analysis.
Inclusion of a mechanism to manage/monitor multiple responses from a single
organisation.

EXDCI - FETHPC-671558 4 12.08.2016
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A number of web-based survey systems were reviewed but rejected (for reasons of security/data
protection), since the data storage occurred at the site of the providers (these included Google
Form, Survey Monkey and Type Form). The survey tool selected was LimeSurvey [11], a very
good tool allowing survey workflow conditional management, easy export in different formats,
and extra scripting for further data and graphics processing whenever necessary.

Since the survey asks for business-relevant information, special care has been taken to explain
to participants that this sensitive data is handled with care. The survey starts with an
introduction in which it is explained that:

While we expect all ETP4HPC members to provide accurate information, only anonymised,
collated data and statistics will be disclosed in any subsequent report (Annual cPPP report
and some EXDCI deliverables).

The members were also re-assured, via direct email communication, on the care taken to ensure
confidentiality of the sensitive data:

“Let us remind you we are keeping data anonymous (on servers located in Germany), only
accessible and processed by the core group of 4 people working on the KPIs and cPPP annual
report elaboration — and we only deliver global estimates, trends and extrapolations to the
EC.”

3.2 EXDCI Survey for FET-HPC Projects and CoEs

In order to avoid multiple survey requests being sent to the FET-HPC projects and CoEs within
a short space of time, EXDCI workpackages 4 and 7 collaborated on the development of a
global EXDCI survey addressing a broad scope of themes and information requests, for
example, in order to stimulate cross-project collaboration or to gather feedback on the
ETP4HPC SRA [5]. However, many aspects of the survey are related to impact assessment,
directly or indirectly (such as identifying innovation via effective or anticipated outcomes of
projects, like software development, potential patents filing, SME creation projects) and thus
provide an additional tool for the HPC Ecosystem BSC. It should be pointed out, that the survey
targets projects as opposed to individual organisations and does not include the types of
commercially sensitive questions included in the ETP4HPC survey, discussed above. The
survey was also web-based and was built on top of a pre-existing survey realised using
SurveyMonkey.

3.3 Industrial Competitiveness and Socio-Economy impact

The perspective “Industrial Competitiveness and Socio-Economy Impact” measures the overall
performance of the European HPC market. The primary tool used for addressing this
perspective was the survey for the ETP4HPC membership, since the membership covers a good
selection of strategic actors in the European HPC Ecosystem (by mid-2016, the ETP4HPC
membership had grown to 79 organisations in total). The survey itself includes questions which
will support future extension of survey participants (snowball sampling) as discussed in
Section 4.

The exception to the use of the ETP4HPC survey was the approach used for KPI 1 (addressing

the global market share), for which the external, public data source (the IDC report, [6]) was
used.

EXDCI - FETHPC-671558 5 12.08.2016
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The sample sizes resulting from the survey preclude the use of formal statistical analysis
techniques to relate the survey responses to statistics on the European HPC market; KPIs 2 to
4 target concrete (single number) statistics. However, the calculation of trends is made possible
by a comparison of data samples from the two surveys addressing data for 2014 and 2015 (the
latter relating to this report).

Key feedback on participant’s experiences in handling the survey related to the following items:
budget data - both the security/sensitivity & the overhead of calculating/identifying the data
within the organisation; the overhead of generating details data relating to both standards
activities and patents.

The two aspects mentioned regarding budget data are inter-related; while the sensitivity of data
can be an issue, for the larger organisations there may often be challenges arising from inter-
departmental communication and separation of responsibilities (e.g. for information security).
That the issue is one for the larger organisations can be seen from the participation statistics:
whereas only 60% of participating larger organisations answered the budget questions, all
participating SMEs did so.

In order that organisations may be able to more easily estimate the overheads of survey
completion in advance, it is suggested that a PDF version of the full survey is communicated
with the initial request for participation in future surveys.

In order for the effort for providing feedback on standards activities and patents to be reduced,
it is also suggested that in future only a reduced level of information on standards (supported
by additional standards body searches for working items/themes) and only the number of
patents be requested.

3.4 Operational Aspects of the Programme

The next 6 KPIs are connected to the BSC perspective “Operational aspects of the programme”.
Table 3 presents for each of the KPIs the targeted sample and data acquisition method. For this
BSC perspective, we have methods covering the complete sample to be measured. The tools
deployed were both EXDCI and ETP4HC surveys, use of open data sources (European
Commission sources: participant portal [7] and the CORDIS database [8]; Top500 & Green500
online data), collaboration with PRACE for data exchange.

In contrast to the Industrial Competitiveness and Socio-Economy impact perspective, the
responses on the operational aspects of the programme are not sensitive.

KPI Targeted sample Method

5 FET-HPC projects and CoEs Use European Commission data sources

6 European HPC systems Use open data sources like the TOP500 and
GREENSO00 lists; exchanging data with PRACE

7 Training providers on HPC Exchanging data with PRACE

8 & | European HPC communities: FET- Web-based survey (EXDCI survey - c.f. Section 3.2

9 HPC projects and CoEs & Annex 5.3) ; exchanging data with PRACE

10 HPC organisations Web-based survey (ETP4HPC survey - c.f. Section
3.1 & Annex 5.2)

Table 3: KPIs for Operational aspects of the programme: Targeted samples and data capture methods

We give here some comments relating to the EXDCI survey. While the level of participation is
considered high - approx. 80% FP7 exascale projects, FET-HPC projects and CoEs responded
- not all of the questions relating to the BSC were answered. This was in particular linked to
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information on exploitation planning for project results and on use of the software and (remote)
HPC systems (in particular, by SMEs). The fact that most of the projects were in their early
development phases at the time of the operation of the survey certainly plays a major role. The
limited number of end-user SMEs in the sample (projects) means that not all questions were
applicable to individual projects.

3.5 Management Aspects of the programme

The perspective on “Management aspects of the programme” includes 2 KPIs which relate to
the internal management of the HPC cPPP (involving the European Commission and
ETP4HPC), KPI 11, and to the dissemination activities of projects executed within the
programme linked to the HPC cPPP, KPI 12. No specific tools or data acquisition methods are
required of EXDCI. The HPC cPPP partners, and ETP4HPC in particular, are responsible
directly for KPI 11. For KPI 12, EXDCI collaborates with the FETHPC projects and FP7
exascale projects, CoEs, as well as the EC, and PRACE, and indeed provides common
information dissemination opportunities, such as the ISC 2016 exhibit.
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4 Conclusion and next steps

The monitoring methodology for the current version of the HPC Ecosystems Balance Scorecard
has been realised through a set of tools (two separate surveys, various data sources) and the
initial operation of the BSC has been used to provide input to the HPC ¢cPPP annual report for
2015. The experiences with the operation of the BSC and feedback from survey participants
will be used to drive refinements to the methodology components. Of particular importance
will be timely and appropriate reporting for the 2016 report, which will be an important part of
the mid-term review of the HPC cPPP as a whole, providing feedback on the first 2 years of
cPPP activities and lessons learned. Some specific directions for the BSC refinements can
already be identified:

e Additional external resources are expected to be subcontracted to address quantitative
socio-economic KPIs.

e Biases in the sampling of surveys could be addressed by statistical methods for the
elaboration of quantitative KPIs, and/or, in some cases, cross-checking or correlation
with other indicators

e The trend analysis needs to be established using the current BSC results and the initial
monitoring data from the 2014 cPPP report as a baseline.

e The targeted sample for the”’ETP4HPC survey”, which was a key methodology
component for the perspective “Industrial Competitiveness and Socio-Economy
Impact”, will be widened beyond the ETP4HPC membership. Organisations
participating in the FET-HPC and CoE consortia and additional HPC organisations
known to ETP4HPC members can provide a broader perspective participant pool.
Indeed, the current ETP4HPC survey requests information about recently founded
startups or spin-offs which is one example for the “snowball sampling” approach to be
used.

e Based on response rates to specific areas of the EXDCI survey, adaptation of the
question formulation and information requests can be made in order to facilitate
increased depth of responses from the FET-HPC projects and CoEs, which will for the
next annual survey be much further down their development and innovation paths.
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5 Annexes

51 HPC cPPP current KPIs

Based on the Multi-Annual Roadmap of the HPC cPPP and Partnership Board discussions, the following
detailed definition of HPC cPPP KPIs was validated during the cPPP Partnership Board of November
2014.

Key Performance Indicators (KPIs) for the HPC PPP

Reference:

These performance indicators are based in the section "Expected Impact" of the HPC PPP
proposal (annex to the HPC PPP contractual agreement). The data strategy will use different
sources of information to establish a solid basis for measurement, to validate the initial values
and to stabilize the influencing factors for the measurements in the coming years. Projects
selected in Horizon2020 Calls will be asked by the European Commission (EC) to provide
specific additional information to the EC (units in charge of the projects) or the ETP4HPC in
order to monitor specific indicators and metrics. The ETP4HPC will provide guidelines and
suggest ideas on the specific information to be requested to projects. Additional data will be
gathered in collaboration with PRACE, with the HPC Centres of Excellence, and other relevant
initiatives (e.g. ECSEL, Photonics, etc).

The Partnership Board of the HPC PPP will be the main mechanism for dialogue to monitor the
objectives of the PPP. The ETP4HPC will establish a specific working group for monitoring the
KPIs (“KPI-wg”). The KPI-wg will investigate mechanisms for anonymous data collection,
which is believed to be extremely important if KPI monitoring via data collection is to be
effective. It has to be noted that there are issues related to the delivery of data from HPC
technology organisations in general but also within the ETP4HPC membership, as many
aspects can be considered to be addressing business-sensitive data. While many of the KPIs
can be addressed through surveys, the success of these is related to the willingness of
individual organisations to provide data and the need for anonymisation of information.

The results of the KPIs monitoring exercise need to be available for the mid-term review (June
2017) and the final review of the HPC PPP (2021) respectively. Regarding HPC market, data
will be acquired amongst other sources through the study on HPC Return On Investment (ROI)
carried out by the EC, (available in mid-2015). In addition, the ETP4HPC will explore different
possibilities to execute some of the data collection and analysis, including two studies
performed by independent 3rd parties for the mid-term and final review of the HPC PPP.
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A. Indicators for Industrial Competitiveness and Socio-Economy Impact

« KPI 1: Global market share of European HPC

Metrics: HPC systems, components and tools based on technologies developed and built in
Europe, volume (in generated income) of HPC technology exported from Europe (European
HPC technology developers) to the rest of the world.

Baseline: In 2011, the global market share of Europe was 5%

Targets: Reach a global market share of at least 7.5% by 2017, and 12.5% in 2020

Data strategy: Data to be acquired from studies (EC in 2015, and two studies from ETP4HPC
for the mid-term and final review in 2017 and 2021)

« KPI 2: HPC additional investments

Metrics: The level of high-tech investment generated by the PPP, and the additional
investments leveraged in the HPC value chain; relation to the investments made into
European HPC companies by private investors and venture capital funds.

Baseline: No baseline

Target: In direct R&I activities, matching the Community funding in the PPP (~700 million€
by 2020). In leveraged investments, four-fold effect in industrial effort per pubic Euro in the
PPP.

Data Strategy: Data to be acquired by the ETP4HPC from the studies and
companies/organisations participating in HPC research programmes and other organisations
in HPC in Europe

« KPI 3: Jobs

Metrics: Direct, sustainable jobs out of HPC research programmes recommended by the PPP,
and indirect jobs in technology companies further downstream and in end-user organisations
of HPC technologies and applications

Baseline: No baseline

Target: direct jobs: 400 by 2017, and 1000 by 2020. Indirect jobs, 10000 in technology
companies and 100000 in HPC end-users organisations by 2020

Data Strategy: Data to be acquired by the ETP4HPC from the studies and PPP partners and
companies/organisations participating in HPC research programmes and other organisations
in HPC in Europe

¢ KPI 4: Innovation Environment in HPC

Metrics:

- European HPC start-ups (not just those arising from H2020 projects)

- Number of new SME start-up companies created out of HPC research programmes in the PPP
(only successful SMEs with a sustainable business )

- Unsuccessful HPC start-ups

- Growth of existing European HPC start-ups

Baseline: No baseline

Target: 4 successful new SMEs in the PPP by 2017, and 10 by 2020

Data Strategy: Data to be obtained from HPC PPP Projects funded under H2020, project final

reports, participating HPC vendors, etc. The ETP4HPC will put in place a dedicated

workgroup supporting and monitoring the creation of SMEs in the European HPC business.
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B. Indicators for the operational aspects of the programme

« KPI 5: Research programme effectiveness and coverage

Metrics: quality of the research programmes launched

- Coverage of the R&I roadmap by calls topics

- Number of co-ordinated calls launched

- Number of responses to calls

- Number of active research projects

- Geographical coverage of project participation

- Additional leverage and Impact in other related programmes (e.g. areas such as nano-
electronics, photonics, microelectronics, software, storage in other parts of Horizon2020

Data strategy: Data from proposals and projects to be provided by the European Commission

Units in charge of the corresponding Horizon2020 Calls, and with ETP4HPC and other EC

units regarding the impact in other programmes.

* KPI 6: Performance of HPC technologies developed

Metrics: Technological contribution of the initiative to the next generation of HPC in terms of

the affordability and usability of the technologies developed in the PPP:

- Cost per petaflop/s

- Cost of ownership (power, space, operation-manpower)

- Percentage of HPC systems with at least 30% of European engineered componentry inside (in
Europe and worldwide)

- Number of European systems in Top500 and Green 500

- Range of architectures available in Europe

- Number of new prototypes made available per year via the PPP

Data Strategy: Specific ETP4HPC working group.

* KPI 7: People, education, training and skills development

Metrics: Showing the on the European HPC knowledge base providing High-skilled HPC profiles

and curricula developed in the PPP:

- Statistics on number of days of training delivered, range of nationalities and countries of work
of course attendees, gender balance of training participants

- Origin of training participants: SME, large company, academia (graduate, post-graduate,
engineers, developers)

- New curricula and trainings created

- Quality and pertinence of the trainings through feedback on evaluation forms

- Number of infrastructure operators jobs in relation to the Programme

- Increase of the graduate/postgraduate, PhD and post-doctoral positions related to HPC
subjects, including, but not limited to, those directly related to the PPP stakeholders projects

Data Strategy: The ETP4HPC will put in place a dedicated workgroup monitoring this KPI.

+KPI 8: HPC use

Metrics: Use of the HPC technologies developed in academia and industry (in particular SMEs):

- Growth in investment in HPC systems;

- Growth in the use of external HPC services by SMEs;

- Growth in the availability of application software on HPC systems

- Publications crediting the use of the HPC resources (number, citation indicators, ranking of
journals, etc.)

- European research communities using HPC (at Tier-2, Tier-1 and Tier-0 levels)

- Organisation and participation in multi-disciplinary or cross-disciplinary activities (e.g.
number of workshops organised and number of participants)
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- Size and number of structured communities in HPC applications engaging with the PPP
(disciplinary and multidisciplinary)

- Co-design initiatives

Data strategy: Data to be obtained from the studies and the HPC cPPP Projects funded under

H2020, PRACE and HPC Centres of Excellence.

* KPI 9: HPC Software ecosystem

Metrics: Impact on software ecosystem (number of applications, number of users, etc). Large scale

scientific and industrial applications adapted to the next computing generation addressing key

economic areas and societal challenges

- Development of next-generation software codes, libraries and algorithms.

- Number of application software adapted to work with the next generation of machines

- Usage of European developed codes, algorithms and libraries

- Number of European codes benefiting from PPP results: open source applications, system
software, ISV codes, etc.

- Increase in user base of European codes

- New tools of world-class interest for the research and industry communities (e.g. measured
by increase in market share of tools of European origin)

Data strategy: Data to be obtained from the HPC PPP Projects funded under H2020, PRACE and

HPC Centres of Excellence.

» KPI 10: Patent, inventions and contributions to standards in HPC by H2020 funded
projects

Metrics: Patent, direct contributions and activities leading to standardisation, and invention-
submissions out of HPC research programmes recommended by the PPP

Target: 40 per year by 2017, 80 per year by 2020

Data Strategy: Data to be obtained from the HPC cPPP Projects funded under H2020

C. Indicators for management aspects of the programme

» KPI 11: Efficiency, openness and transparency of the PPP Consultation Process

Metrics:

- Monitoring the number of participants contributing to the strategy and implementation
workshops

- Analysis of ETP4HPC members to provide evidence for representation of the HPC community

- Monitoring of the decision making process during the consultation

Data Strategy: ETPAHPC will collect and deliver this data on a bi-annual basis.

* KPI 12: Dissemination and Awareness

Metrics: Make HPC visible to the general public in Europe and to a broad range of stakeholders. Wide
dissemination of information and tangible examples about how HPC solutions contribute to the day to
day live of European citizens by using various communication channels like social media, print, video,
etc. awareness and information actions held for promoting the PPP activities to a broad range of
stakeholders (within and beyond the ones included in ETP4HPC) — this includes events, targeted
Newsletters, social media, etc.

Data Strategy: Data to be obtained from the HPC Projects funded under H2020 and from the HPC PPP
actors and other stakeholders (ETP4HPC, Centres of Excellence, PRACE, etc.), and to be collected by
the European Commission units and the ETPAHPC. The ETP4HPC will be responsible for the
dissemination of the information.
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5.2 ETP4HPC cPPP Annual Survey 2015

This survey has been prepared Q1 of 2016, so as to go on monitoring private side (research and
industry) investments. It is based on the 2014 survey, improving some questions, and adds a
specific section on innovation seen from the perspective of different stakeholders (research
organisations, industrial companies, SMEs). The questionnaire targets the ETP4HPC members.

“General HPC R&D impact” section deals with patents and standardisation activities.

“HPC PPP KPIs” section deals with R&D investments and jobs.

“Innovation focus” sections deals with SME dynamics and life cycles (creation, start-up, scale-
up, acquisition...) and more generally the acquisition and ceasing of technological activities by
larger companies.

While the former sections are quite generic, the latter “Innovation focus” section varies
according to the type of organisation (Research; Private company — large industrial company
or SME; Startup).

Introduction General data HPC R&D impact HPC PP KPIs Innovation focus

ETP4HPC cPPP _7’“_",[: ey ETPAHPC cPPP ETPAHPC cPPP

-

Research
~organisation

i —_ ETPEHPC cPPP
Questionindex ~ =

Industry + SME

ETP4HPC cPPP

—

Startup
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Introduction

ETP4HPC Exit and clear survey

cPPP

ETP4HPC cPPP

ETP4HPC cPPP Annual Survey
HPC Public Private Partnership Performance Monitoring 2015

ETP4HPC will use the information collected through this survey as part of a report on the progress of the Contractual Public Private Partnership (PPP) for High_Performance
Computing as requested by the European Commission {each PPP is expected to produce a report of this kind and we are using a template defined by the EC).

This impact assessment effort is supported by EXDCI Coordination and Support Action and we will combine outcomes of this questionnaire with other data collected within the
EXDCI activities. Besides using global data, stemming from the aforementioned sources, for the cPPP Annual report and related EXDCI reports, EXDCI and ETPAHPC will
provide feedback to the respondents and stakeholders.

This is 2 high priority request and the quality of the information included in the Report will affect the future development of the European HPC Community. While we expect all
ETP4HPC members to provide accurate information, only anonymised, collated data and statistics will be disclosed in any subsequent report (Annuzl cPPP report and some
EXDCI deliverables).

Do not hesitate to contact us if you have any further question regarding this questionnazire - main contact: jean-philippe@office.etp4hpc.eu

Definitions in this document:

* HPC Technolody R&D: R&D for technologies covered by the technical research priorities of the ETP4HPC SRA or related and comparable technologies.

s Other HPC R&D: R&D activities relating to the use of HPC, e 2. for modelling and simulation or data analytics applications.

* Non HPC R&D with an impact on HPC: Other R&D activities in areas other than HPC that have an impact on HPC and/oro the results of which might be used in HPC (eg.
microprocessor development that could also impact HPC systems).

We are looking for data relating to activities carried out IN EUROPE only.

This survey is an update of the one we sent last year to ETP4HPC members, regarding the 2012-2014 period, and answers should therefore refer only to 2015 only.

By clicking Mext you agree with this terms of conditions.
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General Data

ETP4HPC Resumelater  Exitandclearsurvey  Question index -

cPPP

ETP4HPC cPPP

ETP4HPC cPPP Annual Survey

General Data

*1 Organisation Name

Your answer

*2 Organisation Type

Choose one of the following answers
(o Industrial/Commercial Enterprise

© Research Organisation

4 Number of employees in your organisation (please choose the upper limit of one of the intervals below)

Choose one of the following answers
<100

0 <250
0 < 1000
© <10000

© *=10000

*5 Are you reporting for the organisation as a whole or for a group/department/institute/etc. ("sub-organisation") within the overall
organisation?

Choose one of the following answers
olam reporting for the organisation as a whole

olam reporting on behalf of a group/department/institute/etc ("sub-organisation”) within the overall organisation

Sub-organisation data

*7 Mame of the sub-organisation

Your answer

8 Size of the sub-organisation (please choose the upper limit of one of the intervals below).

Chaoose one of the following answers
<100

o <1000
© 10000

© >=10000
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General HPC R&D impact

ETP4HPC Resumelater  Exitand clearsurvey  Question index -

cPPP

[

ETP4HPC cPPP

ETP4HPC cPPP Annuzl Survey

General HPC R&D impact

@ Please list contributions to standards bodies and de facto standards organisations relating to both HPC Technology R&D and other HPC
R&D - e.g. OpenMP, MPI, ...

10 Please list standards filed or at least their number, numbers of working items in European Standardisation Bodies (ESBs); if possible
number of prenormative research files under consultantion in ESBs (related to both HPC Technology R&D and Other HPC R&D)

11 Please list any patents held or at least give a number (related to both HPC Technology R&D and Other HPC R&D)
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HPC PPP KPIs (funding of R&D and jobs)

Remuame |zber Exit and dear sureey DQuestion inde -

- |
ETP4HPC cPPP

ETPAHFPC PPE fnnus| Surey

HPCPPP KPIs

Fundfire of RED and job creation

1z
Whiat was your organisation’s (suborganisation’s) total RE&D budget in KE (kilo euros) for the year 20015 for:

total

HPC Technology RED
Other HRC RED
Mon HPC RED with an impact on HPC
O the entine

arganisation/subonzanisation

13
Whiat was the percentage devoted to equipment - hardware and all related operational costs (please enter a numbsr without the 3 sign) -
compared to personnel costs {or other non-eguipment costs)

[:] Onby numbers may be: smbened inthese falds.

Within the R&D budges

antire crzanistion [suborzsrisation)

14 VWhat was your organization's (suborganisation's) total RE&D headcount for the year 2015 for

total

HPC Tachnolomy RED
Othar HPC RED
Maon HPC RED waith impact on HRC

O the mrine
organisstion/suborzanisation
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15 VWhat was the percentage budget contribution from EC funded projects (FF7 or H2020) for (please enter a number without the % sign)

B Oy numbers may be atered in these fisids.

HBC Technolozy RED

[ HPC RED with irpact on HPC

15 VWhat was the percentage budget contribution from nationally funded projects for (please enter a number without the #-sign)

B Onby numbers may be smhered in thees fslds.

HPC Technolozy RED

[Mien HPC RED with an impsct on HPC

17 Howe mamy news jobs were oreated inyour organisation/suborganisation in 2015 relabed to (either for or as a result off HRC RED
activities in 2015

8 Crby numbars may be avtarad in thass fsids,

HPCRED activities
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Innovation focus / Variant 1 — Research Organisation

Resume lzber  Exitanddearsurvey  Question index =

ETP4HPC cPPP

ETP4HPC oPPP Annual Survey

Innowvation focus

20
You are a research organisation:

didyou [or researchers from your organisation] create amy spin-off company in 2015 in the area of HPC?
§ fes

Mo

21 please give some more details

22
You are a research organisation:

Areyou (or researchers from your crganisation) in the procsss of creating a spin-off company in the ares of HPC?

@ fes
Mo

23 Pleass ghve some details:

25
Wiouldyou be willing to take part in 2 more detailed intendew?

& Ves

Mo

28 Please provides some contact information.
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Innovation focus / Variant 2 — Industrial company or SME (non startup)

Resume [gter Edtanddearsurvey  Cuesstion index -

ETP4HPC cPPP

ETPAHPC oPFF dnnual Suoreey

Innovation focus

13
You are an industrial company:

Chioose one of the following srewers
o Diid vou condusde the aoquisition of extemal technologies in 2015 (= £ soquining SMEs) to strengthen yowr HPC offer portfolio or RED potential 7
& O oormeersely did vou cesse activities inoertsin technolozy areas 7

oy Mo Anseer

17 Pleass give some details:

25
Wiould you be willing to take part in a more detailed interview?

o Yes
oMo
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Innovation focus / Variant 2 — SME / startup

Rmzume |gber Exit and dear survey Dhsmctionn imcass: -

ETP4HPC cPPP

ETPAHFC JPPF Annuz| Sureey

Innowvation focus

18
You are an industrial company:

Chioose one of the following srewers
- Diid wou condwde the soquisition of external technologies n 2045 (2 g scquiring SMEs) to strengthen youwr HPC offer portfolio or RED potential 7

s} O comemrsahy did vou oesse sotpeities inosrtsin technolory areas 7

iy Mo Answer

17 Pleass give some details:

24
“You are a recently founded SME / startup {less than 3 years):

Please provide information about the date of oreation and recent growth (in terms of anmual turnowver)

25
Wiould you be willing to take part in a more detailed interview?

o Yes
oMo
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5.3 EXDCI survey 2016

This Annex includes sections of the questionnaire [12] that was been prepared in the first
quarter of 2016 under the umbrella of EXDCI (Technical Board, coordinated by the Project
Scientific Director). WP7 actively participated in this effort.

The sections of the survey which have either a direct or indirect relation to the HPC
Ecosystem Balanced Scorecard are included below: Sections 2, 4 and 5.
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2. Training and talent generation

One of the acknowledged barriers to increasing the uptake of HPC in academia and industry is the shortage of skilled personnel. EXDC) aims to identify
Eaps in traiming provision, and then produce a synthesized Training Roadmap to address how to bridge these gaps and make training more accessible.
EXDCI will co-ordinate European efforts in HPC training and education by establishing a community of training providers.

Do you plam to use existing training material for your project or CoE?
O Yes O Ne

Do you plan to produce new training material for your project or CoE?
O Yes O No

Please give further details (e_g_ availability, cost, target).

I5 the training given or being developed by your project / CoE potentially of benefit to other FETHPC projects [ CoEs?
O VYes O Ne

Please give further details.

Which are the main areas in which you think your project / CoE could benefit from training provided by external organisations?

Are you aware of any suitable training already provided by another organisation in any of these areas?
O¥es O Ho

Comment:
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4. Impact assessment - innovation, nology transfer

Ancther mission of EXDCO is to foster innavation in HRC, in particular by supporting start-ups and SMES in their development. The questions of this

saction are formulated with the intention to get ingights into: {1) the new technologies developed in your project suitable for innovation and (2) the
needs of SMES regarding innovation and development.

What KP1 (Key Performance Indicators) would measure best the influence of your project in the coasystem?

Have you already detected technologies from your progect with potential for technology tramster {either via licensing, patent filing o via the
creation of stari-wps)?
O Vs O Ko

Which actions are planmed in yosr project i order to support the emerging technologies of your propec? Examples could be: tamiliarize with
entreprensurship; events ) links towards the local innovation ecosystem; support and advice for start-up projects; ... Please list below

| Type of action Short description Comtact person

Examiple:
Type of action: promotion and networking for future estrepreneurs.

Short description: Booth 1o promots thase technodogies on the business coawention X
Contact parsoee Faul Smith {+ emaill

In your opinson, what could be done to support these emengng technologies?

On which support provided by the participant's institutions for technology transfer, licensing and entreprencirship does your progect rely? Please
list beplowe:

Type of action Shart description Contact person laithin the projec)

Exampie:

Type of action: 2-day cowurse on entreprenaurship of XX apen to all project particpams.
Short description: To get acquainted with the fundamental motioss of 2 besiness pla
Contact parson (within the project): Paul Smith [+ email)

, fund raising, dewelopment of a product based on role plays.

Are acticns planned in your project (orwith partners) in order to ize) the SHES of your project? Examples could be: {Ca-)
tfimancing of a common booth at.a i s N, spectic Tormsing on the SMES, . Please list below:

Type of actkan Description - .. . ....] i = Comtact person

Examiple:

Type of action: Business deve lopment and promotion
Description: Booth t0 promote at besiness convention XX

Action carrier {project, participants instituticn, . Chamber of Commerce Paris OR: Event orgamized by cur progesct pastner 0
Contact parsoec Paul Smith {+ emaill

In your cpinéon, what showld be done tn highlight your project’s SMES?

Which SMEs of your project would accept to be interviewed (approx. 45 min) on their needs
ations?

their and 1al suppart

Mamse of SME Contact information (e-mail, telephone number)
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5. Monitoring European Key Performance Indicators

& key poarformance indicator is a business metric used to evalsate factors that are crucial for the sucoess of am crganization. in our case tho BC has set
up a number of KPIs which we callect within EXDCI ta allow the EC to see our progress and highlight our successes. 11 is in the intenest of the projects
and Cofs to provide 1hes information {alzheegh we understand that this put as additional Inad on the projects) Howeser it ghes us a chanoe to gstan
OVENAE Tver the work program and a handle to seo if and whare we can see challenges.

D ot harwr: plases b make new European HAC middlesare or application sottware aailable denng the project Iifetsme and o o what is the
status?

Hame of the softwane Descriptinm T!T‘_h Contact person

Example:

Mame of the soffware: GASP/ GPI

Description: Commenication AP1

Status | Time to availahility: Installed at &rcher
Comtart parsoec Pawl Smith |+ emaill

Do you plan to use HPC resoerces (Tier-0, Tier-1, Tier-L... beveds) during the project?

| Resourcs and purposs Description status | Pan Confact person

Exampln
Resourre and ponposa: yun KERS000 mde on Archer
Description (]

Statws | Plan: Flanmed for

Contart persoee Faud Smith (+ amaill

Do you plan o organize | have already crganzed multi-disciplinary or cross-disciplinary activities (e.g. workshops)

~ Descriptine with nmber of
Hamn of ey & Status | Plam Contact persnm
participamts
Example
Mama of activity: cross-disciplinary appécation worishap
Description with number of participants: Lyon, March 20ME, 20 participants, URL
5k | Flan: Plansed for 2047
Comtact parscec Pauk Smith [+ email)
What are your plans to develop nest i cndes, libranes and algr
oF I Status [ Man | Adaptaison to next
P FEnRELon machines L

Exampin

Mama of the soffwane: CHECE
Description: Chackpain
Status | Plan | Acapiatkon to et genaration machines: Adamed tn DE
Comtact persoe: Paol Smith (+ emaill

-ER archanciurn
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Only for FP7 funded projects up to now:

Please comment on project results taken-up for high TRLS {Technology Readiness Levels, see the documentation sectson) using additsonal
investments

Please grwe a list of publications crediting the wse of HPC resources

Citaticn Citatiom Indicators ==~ Coavtact persan
Journad/ Conference

D o keriowy By whom the developed codes, apen source applications, system softeare, 15Y, oteare being used?

Rama of - Usage (g imstallations, knowm Usage hy:rtulmandim‘lﬂ.rp .
user base) CMMUTTIES

Only for Fortissimo, Fortissimo-2, 14MS, CloudFlow projects:

Please gve 1 measure of the use of external HPC services by SMES

&. Any other comments

Please add any comaents you would like to make:
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54 Data sources
EC , | Public
KPI Key Performance Indicator (KPI) ]sEleVDeCI SEuESECIPC E%f;CE H2020 inacl)lr}t/:ts sources
Y Y stats P Web etc.
Industrial 1 Global market share of European HPC okk *
Competitiveness and 2 | HPC additional investments Hokk
Socio-Economy 3 | Jobs *ok* *
Impact 4 Innovation Environment in HPC: start-ups... *% ook *
5 | Research programme effectiveness and sk
coverage: H2020 calls....
6 | Performance of HPC technologies developed * * ok
Operational aspects 7 | People, education, training and skills sk
of the programme development
prog 8 | HPC use ko ok
9 | HPC Software ecosystem ok *ok
10 Patent, inventions and contributions to standards « sk
in HPC by H2020 funded project
Management aspects | 11 Efficiency, openness and transparency of the sk
of the Drooramme PPP Consultation Process
Prog 12 | Dissemination and Awareness ok ok ok
Not a data source
* | Complementary source
** | Important source
**% | Main source
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