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Introduction 
 
The HPC Benchmark Audit Reports consist of the three regional audits conducted in the pilot 

regions in Ireland, Slovenia and Romania. The data was collected in two stages. Firstly, in 

each of the three pilot regions there was conducted a Desktop Research. Secondly, there were 

conducted group interviews with a representative number of enterprises (small, medium, 

large, indigenous, and foreign owned) about the knowledge, understanding and use of HPC 

skills and processes in their respective organizations, as well about the availability and access 

to HPC infrastructure. The aim was to provide a comprehensive in-depth knowledge about all 

relevant aspects of the HPC landscape in each of the three pilot regions.  
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HPC Benchmark Audit Reports 
 
South East Ireland 
General appraisal of situation 

The national high-performance computing centre in Ireland, the Irish Centre for High-End 

Computing (ICHEC) provides supercomputing resources, support, training and related 

services since 2005. As of 2014, ICHEC manages the ‘Fionn’ supercomputer, a 

heterogeneous system which Irish researchers can apply for access to via the National 

Service or through the Condominium Access scheme. Since 2005, ICHEC has directly 

supported over 1,400 academic researchers.  

 

ICHEC stated public sector engagement in 2007 and established a strategic partnership 

with the national weather forecasting agency Met Éireann, to provide hardware and 

support to run climate and weather forecast models and also the Central Statistics Office 

(CSO). ICHEC works with a number of Irish government departments and agencies 

(e.g. Enterprise Ireland, IDA Ireland) to provide consultancy services to Irish companies. 

As of August 2017, ICHEC has interacted with 150+ companies through face-to-face 

meetings, resulting in 40+ commercial engagements. 

 

In the South East Ireland, the Telecommunications Software and Systems Group’s 

(TSSG) data centre in Waterford Institute of Technology has been home to the 

supercomputer ‘Fionn’ with the Irish Centre for High-End Computing (ICHEC) managing 

its operation. In 2018, ‘Fionn’ has become obsolete and was replaced with ‘Kay’ with a 

Linpack performance of 665 TFlop/s. A wide range of new research and development 

(R&D) is enabled on ‘Kay’ which includes capability of running heterogeneous 

workflows that require large compute power and large amounts of memory either during 

the pre- or post-processing phases of researchers work, increased resolution in weather 

and climate forecasting, larger and longer simulations for research in areas such as 

medical device development, nanotechnology, genomics and drug design.  
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Assessment of the Business sector in the pilot region, including market orientation and needs, 

thematic focus, available infrastructure. Identify the relevant business sectors for HPC 

development 

The region plays a minor role in the Irish economy accounting €17,899 million for 
regional GDP in 2015 (Eurostat, 2018) which is 6.83% of the country’s GDP. The 
regional average GDP share is 10.2%. However, Dublin region alone accounts for 38% of 
Ireland’s GDP. Even though it has suffered in the economic downturn since 2008, the 
region’s economic recovery has begun. Despite the region having the highest 
unemployment rate in Ireland, it has decreased from 19.2% in 2011 to 9.4% in 2016. 
However, 78% of employment in the region is based on tertiary sector within which 
‘wholesale and retail trade; transport; accommodation and food services activities’ 
employs 36% of the total tertiary sector in the region1. Nonetheless, Information and 
Communication sector only employs 5% of the region’s workforce. While 2 regions do 
not have any employment in the sector, 9.33% of Dublin regional workforce is employed 
in Information and Communication Sector:	
 

- Border         0% 

- Dublin         9.33% 

- Mid-East          4.31% 

- Mid-West          2.35% 

- Midland          0% 

- South-East          3.44% 

- South-West 3.62% 

- West                   4.49% 

 

However, the South East region has a growing base of companies involved in a variety of 

life sciences related activity, principally but not exclusively, manufacturing (Abbott 

Ireland Vascular Division, Bausch & Lomb, EirGen Boston Scientific, Sanofi Genzyme, 

Nypro, GlaxoSmithKline, Lake Region Medical, Merck Sharp & Dohme, Pinewood 

Laboratories and Waters Technologies). The overseas industries employed 12,445 in over 

70 firms in 2014 and concentrated mainly in electronics and precision engineering, 

 
1   dated 22/03/2018 extracted on 08/07/18 
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pharmaceuticals and healthcare and in internationally traded services (SEAPJ, 2015). 

Accordingly, pharmaceutical and healthcare sectors are the relevant sectors in the regions 

for the development of HPC. As regards infrastructure, the region has one supercomputer 

‘Kay’ which is based in TSSG data centre which gives the region an added advantage 

over other regions that do not have access to supercomputer in their regions.  

 

Availability of HPC hard infrastructure and soft competencies in the pilot region, including 

experience, thematic focus, available infrastructure etc. Identify the relevant institutions 

The region has one supercomputer named ‘Kay’ which is hosted in the 

Telecommunications Software and Systems Group’s (TSSG) data centre in Waterford 

Institute of Technology. In order to provide technical support to researchers across 

Ireland, ICHEC has provided High Performance Computing (HPC) resources. This 

enabled a diverse range of advanced research which is illustrated by the numerous 

publications in high-impact journals (including, Nature, Science) acknowledging ICHEC's 

HPC and human resources2.  

 

ICHEC regularly organises roadshows across all the Third-Level Institutions in Ireland 

with the intention to engage the scientific community and user in order to create a vivid 

ecosystem between HPC and Science in Ireland. Additionally, ICHEC also offers 

extensive training and education programme that caters for researchers across third level 

institutions and the Irish workforce. The courses range from induction training courses to   

university education and mentorship opportunities that cover basic to advanced HPC 

skills. These academic courses are typically hosted at Irish third level institutions with 

participation open to all academic researchers without fees. 

 

Main applications for which HPC is used in the business sector in your country/region  

In Ireland, ICHEC leverage their knowledge in a multi-disciplinary approach to technical 

computing, data management and software engineering. This has result in thriving 
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programmes of public sector and industrial engagement, with particular expertise and 

success in the energy sector. ICHEC has also worked with a number of leading national 

energy companies on improving the accuracy of wind and solar weather forecasts. 

Additionally, ICHEC provides regular training to independently manage and run the 

forecasts on the ICHEC systems with an overall objective for the client to develop the skills 

required. Other sectors also include engineering and automation, pharmaceutical and 

healthcare, animation, financial and precision agriculture sector. 

 

Applications of HPC in the industry for R&D 

In Ireland, academic and industrial R&D collaboration supported more than 1,400 

researchers across sectors including high-resolution weather forecasting, bioinformatics, oil 

& gas exploration and remote observation for precision agriculture and land planning. 

Additionally, in collaboration with Intel engineers, ICHEC are investigating advanced 

parallel programming methods, models and tools to modernise and re-factor complex and 

mission-critical software applications across a wide range of domains, including materials 

science, weather forecasting, ocean-wave modelling, seismic imaging and cryptanalysis, 

and the core aim is to significantly boost software performance at lower energy costs. There 

is also a development towards a point-of-care technology for heart disease that monitors the 

behaviour of small particles in the blood called platelets through which the patient provides 

a small amount of blood, which is then videoed as it flows on a vascular protein-coated 

surface within a microfluidic chip. 

 

HPC cooperation between academia and industry in your region 

While cooperation between industry and academia exist, there are no reports or data for 

the South East region as regards HPC. As nationwide, there exist HPC cooperation 

between academia and industries in different sectors. Along with Tullow Oil plc, ICHEC 

and DND are researching and developing leading-edge data management software for 

handling large seismic datasets. This initiative was funded by Science Foundation Ireland 

for three years and is expected to make an impact in the energy industry through more 

cost-efficient and time-effective exploration. Additionally, ICHEC is also working with 
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Irish technology company Skytek to provide an archive for the European Space Agency 

for Sentinel and other data which will provide archived products, real-time data and on-

demand processing for public sector and commercial users in Ireland. Along with Intel 

Parallel Computing Centres (IPCCs) by Intel, ICHEC has positioned itself at the leading 

edge of many-core R&D, HPC software design and end-user exploitation. None of these 

projects are related to South East Ireland. 

 

Furthermore, The Irish Centre for High-End Computing (ICHEC) has launched a 

European network called SESAME (Supercomputing Expertise for Small and Medium 

Enterprises) which aims to give Irish SMEs affordable access to HPC technology. 
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Group interview results 
 

Questions Strengths Weaknesses Score 
Please assess the level of application of 
HPC in the business sector in your 
region? 

There is one HPC publicly available 
in South East Ireland 
 

Not enough companies are aware that 
they produce large amounts of data 
and that can be useful for business 
Companies are not aware that WIT 
has an HPC 

 
 

1 

What are the strengths and weaknesses 
concerning collecting, processing and 
disseminating High Performance 
Computing information (such as 
applicability, funding opportunities, 
potential partners, available know-how, 
technologies, etc.) in the region? 

 
 
 

N/A 

Companies do not understand what 
can be achieved by using HPC, how 
to do that and how to apply it to 
business. 
 

 
 

1 

What are the strengths and weaknesses 
concerning applications of HPC in 
different enterprises? 

Open data is available for companies 
in the South East 
There is an industry base that could 
progress from applications of HPC 

Companies in the South East are not 
aware that open data is available to 
them and they do not know how to 
use it 
Companies do not feel secure by 
sharing their information 
Companies do not know that there is 
no need to be an IT company in order 
to benefit from HPC 

 
 
 

 
2 
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Is the existing HPC application in the 
region oriented towards in-company 
R&D? 

The existing HPC application is 
oriented towards business and HEI 
R&D 
 
 
 
 
 

 
 

WIT lacks of industry partners for 
HPC use 
Lack of confidence and knowledge 
on how to use data 
Firms feel intimidated due to possible 
costs involved 
 
 
 
 

 
 

3 

What are the strengths and weaknesses 
concerning the role of the public 
authorities and/or intermediary 
organizations (e.g. technology transfer 
offices) for HPC?  

There are organisations that can 
fund HPC use by SMEs  
WIT is working to provide capacity 
and capability for HPC use by firms 

Even though WIT is working to 
provide capacity and capability for 
HPC use by firms, it is not enough 
No demand is in place in order to 
hurry up the process 

 
 

3 

Does your region have the capacity to 
attract talented people, including – but 
not exclusively - those with HPC 
competencies? 

There is an industry base and also 
quality of life that could attract 
talented people 

There is not enough promotion of the 
region to attract talents. 
Perceived apathy from government 
bodies 

 
2 

Does your region have the capacity to 
retain talented people, including those - 
but not exclusively - with HPC 
competencies? 

Due to the high number of existing 
firms and industry sectors, talented 
people can move around within the 
region 

Housing/accommodation is limited 
and expensive 
Traffic jam 
 

 
3 

What are the strengths and weaknesses 
of regional enterprise support? 

There is a large number of industry 
sectors 
The regional enterprise support 
counts on the South East Action 
Plan for Jobs, Enterprise Ireland, 
IDA and the development of the 
quays. 
 

The number of industry sectors is 
growing, but not large enough 
There is not enough scale to make the 
South East as globalized as other 
larger cities. 
 

 
 
 

3 
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How are networks organized (e.g. 
multi-sectoral, enterprises only or 
sector only, regional, cross-border etc.) 
and to which extent could these 
networks contribute effectively to the 
implementation of HPC in business 
R&D? 

Companies are commonly 
associated and do not feel isolated, 
which allows them to build 
confidence to implement HPC in 
business R&D 
There is a number of clusters in the 
region, and at least the one on ICT is 
effective 

Networks are only sector-focused, 
and HPC use is not promoted 
Chamber of commerce, which is 
multi-sectoral, is not effective enough 
Large companies that potentially use 
HPC do not go to networking events 

 
 
 
 

2 

What are the strengths and weaknesses 
concerning cooperation between 
stakeholders active in the support 
environment?  

There is cooperation in a few 
industry sectors 
 

There is no cooperation between 
different industry sectors 
 

 
2 

What are the strengths and weaknesses 
concerning cooperation between 
stakeholders active in the business 
environment and actors outside your 
region? 

Government is centralised, which 
allows cooperation between regional 
stakeholders from different regions 
 

There is not enough promotion to 
engage with stakeholders from 
different regions 
Business community is small-minded 

 
 

2 

Do stakeholders/ entrepreneurs active 
in innovation and technological policy 
trust each other? 

People who are involved with 
innovation and start-ups are inclined 
to be trustful towards others 
It has been improving over the years 

It is not a trust issue, but apathy from 
both parts 
 

 
 

3 

What are the strengths and weaknesses 
of the culture and attitude of the 
population concerning creativity, 
entrepreneurship and new 
technologies?  

The culture and attitude of the 
population concerning creativity, 
entrepreneurship and new 
technologies is continuously 
improving 

Often entrepreneurship models and 
technology come from other 
countries. 
Most people just follow the crowd 
 

 
 

3 

To what extent do the attitudes and 
culture enable the learning processes in 
the region? 

Certain places offer a very enabling 
culture 
Conditions are continuously 

It has been challenging to make 
things change in the region, there is 
no unity to make it happen. 

 
 

3 
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improving Region is not yet open enough to be 
learning as it should 

Is competition seen as a positive value 
in your region?  

Capacity to focus on the same goal 
(however, not envisaged yet) 

There is not much cooperation and 
collaboration between firms 
Most people do not see competition 
as positive 

 
1 

What is the role of the European 
context with respect to adoption of new 
technologies in your region? 

Globalization guides the region and 
the companies in the right direction 
and shape. 

Protectionism is in place. Also, 
competition is not healthy in the 
South East. These aspects impede all 
the benefits of globalization. 

 
4 
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Bucharest-Ilfov Romania 
General appraisal of situation 

High performance computing is characterised by a moderate development both at national 

as well as on regional level. However, the elaboration of the National Strategy for RDI 

2014-2020 represented an important step in recognizing the role of HPC in “solving the big 

societal problems”, paving the way for the further development in the HPC field.  

 

The Bucharest-Ilfov region concentrates the majority of national total spending on 

research, technological development and innovation (RDI). According to the mapping 

performed by Engage in the Romanian Research Infrastructures System (ERRIS), the 

national platform involved in monitoring R&D infrastructures, there are 17 equipment (IT 

systems and clusters) matching HPC at national level from which 6 in Bucharest-Ilfov 

region. 

 

The main HEI that provides HPC services in the Bucharest-Ilfov region is the Politehnica 

University in Bucharest, which houses a High-Performance Computing Center as part of 

the Computer Science Department from the Faculty for Automatic Control and Computers. 

The center, which includes the NCIT High Performance Computing Cluster, provides 

entities from the academia and the business sector with the computing resources necessary 

to solve scientific and engineering problems. The center has a variety of architectures, 

some of them developed with the support of large IT companies, such as Intel, IBM, HP or 

Lenovo, allowing researchers and students to test different configurations.  

 

Collaboration between public providers of HPC services and infrastructure (such as 

Politechnica University) and the business sector is limited, since research institutes remain 

the main users/beneficiaries of HPC resources in the region. However, there are several 

private companies offering HPC facilities, including SMEs (e.g. Spearhead Systems, Wing 

Computer Group etc.). 
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Assessment of the Business sector in the pilot region, including market orientation and needs, 

thematic focus, available infrastructure. Identify the relevant business sectors for HPC 

development 

The use and application of HPC in the business sector is still in its early stages. The largest 

owner of HPC infrastructure in the Bucharest-Ilfov region is the Politehnica University in 

Bucharest, with its High-Performance Computing Center. Through the HPC Center, which 

also includes the NCIT High Performance Computing Cluster, the Politehnica University 

provides HPC services as well as computing power to a variety of entities, including local 

businesses. However, researchers in the university and public research institutes represent 

the majority of the center’s beneficiaries/clients. Thus, the provision of HPC services to the 

business sector remains limited.  

 

There are several private enterprises that own HPC facilities and offer HPC services, 

including subsidiaries of multinational firms (Siemens), companies with production 

facilities within or in the vicinity of research institutes (e.g. Optoelectronica 2001), as well 

as locally-based SMEs (e.g. Spearhead Systems, Pro Sys etc.) 

Several private owners of HPC infrastructure and providers of HPC services were 

identified in the Bucharest-Ilfov region following a mapping of the business sector:  

• Spearhead Systems SRL - http://www.spearheadsystems.ro/ 

• SC Wing Computer Group SRL - http://www.wing.ro/ 

• Siemens SRL - https://www.siemens.com/ro/ro/home.html 

• PRO SYS - http://www.prosys.ro/ 

 

According to an interview with representatives of Spearhead Systems [5], the HPC market 

in Romania is still small, but it is expected to grow significantly in the following years. 

Whereas at the time being HPC services represent approximately half of Spearhead 

System’s business activities, this share is expected to increase to 70% or even 80%.  Local 

businesses (e.g. Spearhead Systems, Pro Sys) provide HPC solutions to customers in 

various sectors, including government and intelligence, manufacturing, university and 

research institutions, telecommunication. However, research institutions remain the most 
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important clients/beneficiaries of HPC infrastructure and related services.  

One private actor particularly relevant for HPC development is Spearhead Systems SRL, 

who provides services locally (both to multinationals as well as to Romanian-based firm), 

but also on external markets (e.g. Spearhead Systems also operate in Middle-East 

countries, Georgia, Turkey, UK and the USA). Its infrastructure includes [6]: 

• SGI UV scale-up computing solutions 

• SGI UV 2000 

• SGI® UV™ for SAP HANA® 

• SGI ICE X 

 

Spearhead Systems was also a partner in a project implemented together with the National 

Institute for Aerospace Research (INCAS), the University of Bucharest, the Romanian 

Institute of Astronomy and the Horia Hulubei National Institute of Physics and Nuclear 

Engineering.  

 

The services supplied on the local market are not limited to renting out computing 

power/HPC facilities. For example, PRO SYS designs, implements and optimizes HPC 

clusters, which includes the installation of computing nodes, setting up of high-speed 

interconnection systems (Infiniband), development of software for the management of 

HPC systems, and optimizing computing applications and codes. Its customers include 

research institutions (e.g. Research Agency for Military Techniques and Technologies, the 

Bucharest Microtechnology Institute, the Lower Danube University in Galati, the 

Politechnica University in Timisoara), but also central public authorities (e.g. the Ministry 

of Defense).  

 

Availability of HPC hard infrastructure and soft competencies in the pilot region, including 

experience, thematic focus, available infrastructure etc. Identify the relevant institutions  

Regional experience in HPC  

• 2001 - The National Center for Information Technology (NCIT) of the University 

Politehnica of Bucharest started with the creation of CoLaborator, a Research Base 

with Multiple Users (R.B.M.U) for High Performance Computing (HPC), that 
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benefited from funding by a World Bank project. 2006 - NCIT ’s infrastructure was 

enlarged with the creation of a second, more powerful, computing site, more 

commonly referred to as the NCIT Cluster. The NCIT Cluster is part of the HPC 

Center hosted by the Computer Science Department from the Faculty for Automatic 

Control and Computers.  

• 2009 - Under the aegis of Ministry of Communications and Information Society, a 

National Center for Supercomputing was established in close relation with IBM, 

but in 2013 this was embodied in the Romanian Digital Agenda Agency [8]. 

• 2010-2013 - the Horia Hulubei National Institute of Physics and Nuclear 

Engineering was one of the partners in the FP7-eInfra HP-SEE project (High-

Performance Computing Infrastructure for South East Europe’s Research 

Communities), which linked existing and upcoming HPC facilities in South East 

Europe in a common infrastructure, and provided operational solutions for it.  

 

Availability of HPC infrastructure in R&D centers 

According to the Engage in the Romanian Research Infrastructures System (ERRIS), there 

are 404 equipment matching HPC. 

 

The NCIT Cluster at University Politehnica of Bucharest was created in order to 

enhance the communication between Universities, at a national level, using the national 

network infrastructure for education and research. The structure of the computing center is 

heterogeneous in terms of hardware platforms and programming environments and there 

are 6 different computing architectures available: 

• Intel Xeon Quad 64b;  

• Intel Xeon Nehalem 64b;  

• AMD Opteron 64b; 

• IBM Cell BE EDp 32/64b;  

• IBM Power7 64b; 

• NVidia Tesla M2070 32/64b. 

The laboratories of NCIT provides support in programming parallel computing systems 

using the latest technologies, such as programming in MPI, OpenMP and hybrid mode, 
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CUDA, OpenCL, Cell Computing or batch-queue system for task submission. 

 

The Politehnica University also has a uniquely designed center for advanced research and 

development called CAMPUS (Center for Advanced Research on New Materials, 

Products and Innovative Processes). HPC equipment is used in 4 laboratories within 

CAMPUS:  

 

1. CAMPUS - Center for Advanced Research on New Materials, Products and 

Innovative Processes -Robots – Autonomous and Adaptive Systems Lab, 

University Politehnica of Bucharest: 

• 3 x Ultra High Definition Display 

• 12 x High Performance Computing Systems 

• 12 x High Performance Portable Computing Systems 

 

2. CAMPUS - Center for Advanced Research on New Materials, Products and 

Innovative Processes - Multimedia Content Processing and Analysis Lab: 

• 3 x Ultra High Definition Display;  

• High definition video projection system;  

• 7 x High Performance Computing System;  

• 3 x High Performance Portable Computing Systems; 

 

3. CAMPUS - Center for Advanced Research on New Materials, Products and 

Innovative Processes - Human-Computer Dialogue Systems and Speech and Audio 

Forensics Lab: 

• 2 x Ultra High Definition Display;  

• 6 x High Performance Computing Systems;  

• 7 x High Performance Portable Computing Systems; 

 

4. CAMPUS - Center for Advanced Research on New Materials, Products and 

Innovative Processes - Metamaterial Structures and Dielectrics with Special 
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Properties Laboratory: 

• High Performance Computing System;  

• High Definition Video Projection System;  

• Ultra-High Definition Display; 

 

Institute of Geodynamics of the Romanian Academy: 

• HPCC - High Performance Computing Cluster;  

• HPVC - High Performance Visualization Cluster; 

 

National Institute for Earth Physics: 

• High Performance Computing System; 

 

National Institute for Research and Development in Microtechnologies - IMT 

Bucharest 

• Server for High Performance Computing (HPC) / SuperMicro; 

• Intel Corporation integrator PRO SYS SRL. 

 

INCAS (the National Institute of Aerospace Research in Romania) disposes of an SGI 

HPC system, which includes: 

• SGI UV Server – designed for high performance, in-memory computing. The SGI 

UV is the organization’s key computational and analytical system used by INCAS’ 

scientists and engineers 

• SGI InfiniteStorage 5000 – a field-proven storage platform offering a highly 

modular, flexible and cost-effective path to consolidated storage 

• SGI InfiniteStorage NVRAM card – the industry’s fastest storage technology, used 

to support demanding applications and run real-time computations. 

• SGI NAS InfiniteStorage Server – provides customers with high levels of 

configuration flexibility. INCAS installed this server in 2012 as a central storage 

point for all scientific data generated for all of INCAS’ research teams. 
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Pro Sys, a local provider of HPC equipment, also enlists the University of Bucharest as 

one of its clients.  

 

Availability of HPC infrastructure in the private sector 

Data regarding privately-owned HPC infrastructure remains scarce. The analysis of the 

regional business sector revealed that several local enterprises own, use, provide and/or 

install HPC infrastructure, including Spearhead Systems SRL, SC Wing Computer Group 

SRL, Siemens SRL and PRO SYS.  

 

Data regarding specific equipment is available only for Spearhead Systems SRL [6]. 

According to the company’s website, it owns the following infrastructure:  

• SGI UV scale-up computing solutions 

• SGI UV 2000 

• SGI® UV™ for SAP HANA® 

• SGI ICE X 

 

Institutions relevant to HPC 

Research centers 

• National Institute for Research and Development in Informatics: Romanian 

Academy Institute of Physical Chemistry "Ilie Murgulescu”:  

• High Performance Computing Center of the Computer Science Department from 

the Faculty for Automatic Control and Computers of the University Politehnica of 

Bucharest 

• CoLaborator Center of the National Center of Information Technologies 

(University Politehnica of Bucharest). 

• “Horia Hulubei” National Institute of Research and Development for Physics and 

Nuclear Engineering 

 

Universities 

• University Politehnica of Bucharest 
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Enterprises 

• Spearhead Systems SRL  

• SC Wing Computer Group SRL 

• Siemens SRL 

• PRO SYS 

 

Professional Association & NGOs 

ARCAS is an association which brings together people interested in HPC (simulation, 

application development, education). The members come from various research 

institutions, including instituted of the Romanian Academy, the Institute of Spatial 

Sciences, the Romanian Space Agency etc. The majority are people with technical 

competences. ARCAS is also one of the two observers in the PRACE Council.   

 

Applications of HPC in the business sector 

Data regarding applications of HPC in the business sector is largely unavailable. According 

to an interview with representatives of Spearhead System, a local company, HPC solutions 

are provided mostly to scientific and research institutions, but also to private enterprises 

(particularly multinationals) and Internet Service Providers. The fact that HPC is applied 

mostly in research institutions is also confirmed by Pro Sys, a company installing HPC 

Cluster Systems, whose clients consist predominantly of universities, governmental 

institutions and public research institutes. An analysis of entities that own and/or use HPC 

infrastructure at regional level shows that one company located on the Platform for Atomic 

Physics, Optoelectronica 2001 SA, applies HPC in optoelectronics (research, technological 

development, advanced electronics and optoelectronic devices for civil and special 

applications) [13]. 

 

Applications of HPC in the industry for R&D 

HPC is used in a variety of R&D institutions in the Bucharest-Ilfov Region, being applied 

in a variety of fields: aerospace and aeronautics, environment, computational physics, 

advanced computing, meteorology etc.  
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The Politechnica University in Bucharest, with its HPC Center and NCIT Cluster, is one of 

the key players in the application of HPC in research and development. The laboratories of 

NCIT provides support in programming parallel computing systems using the latest 

technologies, such as programming in MPI, OpenMP and hybrid mode, CUDA, OpenCL, 

Cell Computing or batch-queue system for task submission. Moreover, HPC is applied in 

several laboratories within the University’s CAMPUS (Center for Advanced Research on 

New Materials, Products and Innovative Processes): 

• Robots – Autonomous and Adaptive Systems Lab; 

• Multimedia Content Processing and Analysis Lab; 

• Human-Computer Dialogue Systems and Speech and Audio Forensics Lab; 

• Metamaterial Structures and Dielectrics with Special Properties Lab. 

The laboratories within CAMPUS are connected in a complete inter-disciplinary 

technological flow, with HPC being applied in the study of materials (chemical 

engineering), electrical engineering and electronics (e.g., circuits, antennas), power and 

mechanics (e.g., alternative energy sources, environmental protection), 

telecommunications, information technologies (e.g. multimedia processing) and computer 

science (e.g. artificial intelligence).  

 

HPC is also widely applied by R&D institutes in physics and engineering. As a best 

practice example, the Horia Hulubei National Institute of Physics and Nuclear Engineering 

was among the participants in the FP7-eInfra HP-SEE project (High-Performance 

Computing Infrastructure for South East Europe’s Research Communities) [9]. Several 

other research institutes use HPC infrastructure in R&D activities, such as the Institute of 

Geodynamics in the Romanian Academy, the National Institute for Earth Physics, the 

National Institute for Research and Development in Microtechnologies (IMT Bucharest).   

 

Aerospace is another field in which HPC has been recently applied in R&D.  The National 

Institute of Aerospace Research in Romania (INCAS) now powers its scientific and 
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aeronautical research program with a new SGI UV system, installed by its integration 

partner, Spearhead Systems. The SGI HPC system provides the computing power required 

for INCAS’ research projects involving aerodynamic resistance modeling and 

manipulation, allowing INCAS to run its high-fidelity simulations with dedicated software 

up to six times faster. The system can run complex algorithms and generate performance 

reports for numerical simulation of flow in order to assess aerodynamic performance.  

 

The analysis of the list of institution to which Pro Sys delivered HPC infrastructure in the 

past shows that HPC is also applied in the “Cantacuzino” Research and Development 

Institute for Microbiology and Immunology, the National Institute for Earth Physics 

(NIEP), the National Research Institute for Environment Protection, and the Romanian 

Research and Development Institute for Gas Turbines (COMOTI). 

 

Cooperation between academia and industry (approximately 1000 words) 

The Politehnica University in Bucharest, the main HEI that provides HPC services in the 

Bucharest-Ilfov region, developed several HPC architectures with the help of Intel, IBM, 

HP, Lenovo etc., that allow the university to test different configurations and enhance the 

practical skills of our students. The university also collaborates with other HEIs, one 

relevant example being the CoLaborator, whose aim is to bring the Romanian academic 

community together around the HPC infrastructure. The project will facilitate the 

“development of a new collaboration paradigm between computer specialists, scientific 

computing and other fields of research”.  

 

As a good practice example, Spearhead Systems collaborated with the National Institute 

for Aerospace Research (INCAS), the University of Bucharest, the Romanian Institute of 

Astronomy and the Horia Hulubei National Institute of Physics and Nuclear Engineering 

for the development of new HPC infrastructure to be used in R&D. The SGI UV HPC 

System installed at the Romanian Aerospace Agency by Spearhead Systems allows INCAS 

researchers to “obtain results for complex aerodynamic problems using complicated 

geometries for different aircraft and spacecraft vehicles”. The running time was reduced 
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significantly (5-6 times), and the deviation from the experimental model remains relatively 

small.  

 

Other pilot region-specific relevant aspects of the HPC development 

As a general remark, “researchers, especially from public research institutes and 

universities, do not have incentives to patent or commercialize. The number and quality of 

services provided by the technology transfer organizations is low, and the financial 

schemes to support joint research projects are limited”. This is confirmed, also, in the pilot 

region where, according to the Regional Development Plan for the Bucharest-Ilfov region 

2014-2020, even if Bucharest-Ilfov is strongly involved in RDI activities, “a significant 

deficiency regarding RDI is the weak connection between research institutions and the 

business sector”.  

 

Overall, in the Bucharest-Ilfov region and broadly in Romania, HPC is still developing, but 

its use and application is on an upward trend. Moreover, on September 13th 2018, the 

Romanian Government approved the Memorandum initiated by the Ministry of 

Communications and Information Society (MCSI) and Ministry of Research and 

Innovation (MCI) regarding Romania’s Accession to the European High-Performance 

Computing Joint Undertaking (EuroHPC-JU). Up to now, 24 EU-states have joined the 

initiative. 
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Group interview results 
 

Questions Strengths Weaknesses Score 
Please assess the level of application of 
HPC in the business sector in your 
region? 

The diversity of fields/spheres for 
the application of HPC, people and 
organizations are open to HPC. 
There is an increasing number of 
organizations using HPC 
Highly skilled professionals and 
intellectual capacities 
Dissemination efforts from 
academia to find and inform 
industrial partners. 
Implementation of projects in the 
field 

Lack of a coherent vision regarding 
the development of HPC, lack of a 
competence center to act as a partner 
to similar institutions in the EU 
The line between HPC and general 
computing is pretty vague because 
most solutions are highly performant 
General problems related to industrial 
research 
Lack of appropriate research 
infrastructure in companies or in 
public and academia.  
In academia, a lot of research 
infrastructure is out of date.  
Most of skilled people work in 
outsourcing even if they have 
potential to innovate 
Funding – HPC applications are quite 
expensive 
Professionals here are very good in 
executing – they do not express their 
creativity or innovation capacity. 

 
 
 
 
 
 
 

2,66 

What are the strengths and weaknesses 
concerning collecting, processing and 
disseminating High Performance 
Computing information (such as 
applicability, funding opportunities, 
potential partners, available know-how, 
technologies, etc.) in the region? 

There is a growing interest in HPC, 
people and organizations are open to 
HPC 
HPC is studied in universities 
Competitive workforce in the field 
of new tech 

Lack of a coherent vision regarding 
the development of HPC, lack of a 
competence center to act as a partner 
to similar institutions in the EU 
Unstructured approach 
Lack of enough connecting platforms 
for co-interested actors 

 
 
 
 
 

1,66 
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Information is dispersed. Access to 
comprehensive information related is 
difficult to be found. 

What are the strengths and weaknesses 
concerning applications of HPC in 
different enterprises? 

There is a growing interest in HPC 
in the private sector. 
Access to funding and cooperation 

Lack of access to HPC resources, 
lack of technical skills in the 
application of HPC in the private 
sector 
Few individual enterprises with a 
high dependency on RTD 
Problems with institutional capacity 

 
 

2,33 

Is the existing HPC application in the 
region oriented towards in-company 
R&D? 

There is a growing interest in HPC 
in the private sector. 
HPC is mentioned in the national 
strategies and plans (i.e. National 
Strategy for RDI 2014-2020) 
HPC is dispersed: somewhere in 
companies, somewhere in research 

Lack of access to HPC resources, 
lack of technical skills in the 
application of HPC in the private 
sector 
Big investments are not done in the 
right time, technology can become 
easy obsolete.  
No clear strategic orientation towards 
industrial R&D 
Lack of technology transfer 
Not so many companies use HPC 
tools 

 
 
 
 

2 
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What are the strengths and weaknesses 
concerning the role of the public 
authorities and/or intermediary 
organizations (e.g. technology transfer 
offices) for HPC?  

People and organizations are open to 
HPC 
European funding programmes 
facilitate access to cooperation  

Lack of a coherent vision regarding 
the development of HPC, lack of a 
competence center to act as a partner 
to similar institutions in the EU 
HPC is considered too expensive and 
is not in their area of interest 
No touch with tech transfer offices. 
Actually, there are no operational 
tech transfer centers in any field.  
No vision, no concrete goals, only a 
general approach  
No role for regions and cities 

 
 
 
 
 

2 
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Does your region have the capacity to 
attract talented people, including – but 
not exclusively - those with HPC 
competencies? 

Diversity of projects with a high 
degree of applicability 
There are plenty of talented and very 
well-trained people already in 
Romania 
Low costs for life 
Technology available from the 
previous programming period 
Incentives for researchers (salary 
income derived as a result of 
carrying out research and 
development is exempt from 
Romanian income tax)  
Existence of ICT hubs 

HPC is still underdeveloped as 
opposed to other regions in Western 
Europe, which might drive young and 
talented people out of the country in 
search of better opportunities. 
Lack of future professional 
development opportunities 
Mobility problems 
Technological resources are not 
proper exploited. 
 

 
 
 

2,33 

Does your region have the capacity to 
retain talented people, including those - 
but not exclusively - with HPC 
competencies? 

Diversity of projects with a high 
degree of applicability 
Good results are recognized and 
valued 
Low costs of living 
Great potential for private R&D 
initiatives  
Presence of ICT hubs 

HPC is still underdeveloped as 
opposed to other regions in Western 
Europe, which might drive young and 
talented people out of the country in 
search of better opportunities. 
Low support for entrepreneurship 
High level of brain-drain 
 

 
 

2,33 

What are the strengths and weaknesses 
of regional enterprise support? 

Availability of EU-funding, 
particularly for projects 
implemented in partnerships with 
HEIs or public research institutions. 
The region is characterized by a 
relatively high level of technological 
development. 

Lack of vision and strategy, lack of a 
regional competence center. 
No concrete vision for innovation 
No long-term objectives 
National innovation policy is not 
designed based on a territorial 
approach 

 
 
 

2 
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How are networks organized (e.g. 
multi-sectoral, enterprises only or 
sector only, regional, cross-border etc.) 
and to which extent could these 
networks contribute effectively to the 
implementation of HPC in business 
R&D? 

Availability of EU-funding, 
particularly for projects 
implemented in partnerships with 
HEIs or public research institutions. 
Existing networks are open toward 
news actors 
RO: 2nd place regarding the number 
of clusters awarded with Silver 
Label 
There are several clusters that 
promote collaboration within 
industries. They are part of National 
Cluster Association – a network of 
networks 

Lack of vision and strategy, lack of a 
regional competence center. 
The networks are generally focused 
on one sector 
Problems with the effectiveness of 
the clusters (the evaluation process is 
descriptive) 

 
 
 
 
 
 

2,66 

What are the strengths and weaknesses 
concerning cooperation between 
stakeholders active in the support 
environment?  

Availability of EU-funding, 
particularly for projects 
implemented in partnerships with 
HEIs or public research institutions. 
Companies play an active role in 
driving policy changes for regional 
development, R&D, industry etc. 

Lack of vision and strategy, lack of a 
regional competence center, lack of 
involvement from the public sector. 
Public-private partnerships are not 
yet viable 
Top down approach for the policy 
makers 

 
 

2,33 

What are the strengths and weaknesses 
concerning cooperation between 
stakeholders active in the business 
environment and actors outside your 
region? 

Availability of EU-funding for 
partnerships projects. 
The cooperation between active 
stakeholders brings added value 
Partners are involved in international 
projects because they bring a clear 

Lack of vision and strategy, lack of a 
regional competence center, lack of 
involvement from the public sector. 
Infrastructure problems 
Low resources 
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added value for innovation 
development 
Knowledge transfers are more 
consistent with the outside partners 
in Romania cooperation is driven 
mainly by private sector 
organizations involved in voluntary 
initiatives 

2,66 

Do stakeholders/ entrepreneurs active 
in innovation and technological policy 
trust each other? 

Availability of EU-funding for 
partnerships projects. 
The presence of associations 
/ networks that foster trust between 
their members 

Lack of vision and strategy, lack of a 
regional competence center, lack of 
involvement from the public sector. 
Lack of territorial approach in 
designing policies for networks 
Universities rarely allow private 
companies to access their 
infrastructure 
Entrepreneurs do not trust academia 
 

 
 
 
 

2 

What are the strengths and weaknesses 
of the culture and attitude of the 
population concerning creativity, 
entrepreneurship and new 
technologies?  

Entrepreneurship is quite developed 
as compared to other regions 
Employment and entrepreneurship 
in creative industries and new 
technologies are on the rise 

Lack of support measures  
3 

To what extent do the attitudes and 
culture enable the learning processes in 
the region? 

Entrepreneurship is quite developed 
as compared to other regions 
Employment and entrepreneurship 
in creative industries and new 
technologies are on the rise 

Lack of support measures  
 

2,33 

Is competition seen as a positive value Availability of EU-funding for Lack of vision and strategy, lack of a  
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in your region?  partnerships projects. regional competence center, lack of 
involvement from the public sector. 

2 

What is the role of the European 
context with respect to adoption of new 
technologies in your region? 

 
N/A 

 
N/A 

 
2,33 
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South East Slovenia 
General appraisal of situation 

The relative high level of expertise of HPC in research organization and CPU power 

available is with some exceptions currently not yet reflected in the usage of HPC 

capabilities in industry.  

 

There are two major reasons that contributed to this situation: 

1. The existence of two innovation systems in Slovenia (one in from Research 

institutions and the other in business community) which are not connected 

efficiently which results in a relative low number of PhD graduates that end up 

working for the industry. 

2. The Slovenian industry is mostly component oriented industry but with the clear 

strategic ambition to advance on the level of complex subsystem providers.  

 

This results in the situation where companies are aware of existence of HPC technology 

because they are monitoring the development in their business environment and are fully 

aware of the digitalization and Industry 4.0 trends.  But on the other side they don't have 

enough "internal advocates" of HPC technology that could present economically valid 

arguments to include the HPC investment into the investment strategy of the company.  

 

This means that Slovenian companies are healthy (they are market leader within their 

niches) and have investment power to maintain their market strength and to invest into new 

products. 

Enabling the easier access to HPC technology would certainly help speeding up the 

development of new (more complex) products and consequently increasing the demand for 

HPC services.   
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Assessment of the Business sector in the pilot region, including market orientation and needs, 

thematic focus, available infrastructure. Identify the relevant business sectors for HPC 

development  

If we look at the business sector in the Eastern part of Slovenia, there can be highlighted 

the following areas relevant for the HPC development: 

 

1. Automotive sector 

Slovenia’s automotive industry generates one tenth of the country’s GDP and accounts 

for 12.5% of its exports of goods. Slovenian companies have achieved compliance with all 

EU green and safety requirements and supply the international industry leaders. German 

carmakers Audi, BMW, Daimler, VW, as well as MAN, and Ford in Germany account for 

some 40% of car component exports, followed by France, Italy, Austria, the UK, and the 

USA. Reliability of the vehicles that roll off the assembly lines of Renault, PSA, Brosse; 

Lombardini, Landini, Fiat and Magna Steyr gives credit also to suppliers from Slovenia. 

The Slovenian automotive supply industry's annual turnover exceeds 3,7 billion Euros, 

80% of which comes from the export of goods and services to the EU and rest of the world. 

Together with car production in Revoz it represents approx. 20% of the complete 

Slovenian export and 6% of DPH.  

 

Revoz owned by the French Renault remains Slovenia’s only car manufacturer and the 

number one Slovenian exporter, employing around 2,000 people. The cars produced by 

Revoz Novo mesto are renowned for their uncompromising quality, which ranks them high 

among Renault vehicles also in terms of productivity. 

 

2. Chemical and Pharmaceutical  

The local chemical and pharmaceutical industry still account for a hefty portion of the 

country's export mix with nearly 77% of sales earned in foreign markets. Pharmaceuticals 

are the backbone of the export mix of the chemicals industry, tires and inner tubes for 

vehicles come second followed by plastics. Pharmaceuticals and chemicals consumer 

products as well as tires from Slovenia are very popular on the markets of the new EU 

Member States, central and south-eastern Europe and CIS countries.  

In terms of international activity, performance and image-building, Krka and Lek are the 
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leading manufacturers of generic drugs in Central and Eastern Europe (CEE) and the 

engine of the sector’s growth. Krka is the largest exporter in Slovenia (€1.114 bn in 2014) 

and its most important corporate tax payer. 

Considerable spending on medicines, high standard of healthcare and general health 

awareness will continue to drive demand for innovative treatments making Slovenia 

attractive as a destination for pharmaceuticals. Pharmaceutical cost-containment measures 

will hardly affect Slovenian pharmaceutical spending expected to rise even though there 

will be less funding available for public sector expenditure on healthcare. Lek (Sandoz 

Group) and Krka remain the top performers of the pharmaceuticals industry. With the 

combined nearly 8,000-strong staff they are the leading producers of generic drugs in the 

region and ready to cope with further cost-containment measures in the healthcare sector if 

the economic recovery proves more difficult and protracted than originally anticipated. 

 

3. Electrical and Electronics 

A strong export performance of the Slovenian electrical and electronics industry with 76% 

of revenues earned in foreign markets dented by volatility in economic performance of its 

trade partners. Home-grown companies such as Gorenje, Kolektor, Iskra, Hidria, 

Elektroncek and many others displayed great resilience of their brands through the crisis 

and the companies in foreign or mixed ownership followed suit as illustrated by value-

added per employee. Gorenje Group, household appliance maker, is holding its position 

as second biggest Slovenian exporter also in 2014. 

Electrical and electronic equipment for the automotive industry, commutators for electric 

motors, electric motors, electronic components for household appliances, vehicle lighting, 

thermal management, explosion-protected electrical devices and wireless designs are 

among the products developed and manufactured in Slovenia. 

The Slovenian electrical and electronics companies have a strong presence in Europe’s east 

and southeast markets thanks to substantial outward investments. In addition, there is an 

ever-increasing number of international companies with regional head offices in Slovenia 

attracted by easy access to quality staff, supplier chains, research institutes and a range of 

supports to foreign investors and export-oriented companies. 
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4. ICT 

The role played by the ICT to Slovenia’s export mix is extremely important. ICT-related 

export figures have risen sharply. In 2014, the average annual export growth ratewas 

over 6%. Exporters of telecommunications account for 26% of overall industry 

exports followed by providers of IT services (23.7%). Telekom Slovenije and Mobitel are 

preent in the Western Balkans and with Telekom Slovenije taking control of Mobitel, the 

group is Slovenian's leading electronic communication service provider. 

Slovenia’s companies and institutions are committed to improving information 

infrastructure, to developing exportable products with high value added, to developing new 

knowledge and technologies and to raising the quality of innovation environment 

with transfer of knowledge into the industry. The progress of the knowledge-based society 

made so far makes everyday life easier by adding new services such as e-government, e-

knowledge and soon e-health, and the inclusion of small and medium enterprises into 

demanding projects. 

 

Availability of HPC hard infrastructure and soft competencies in the pilot region, including 

experience, thematic focus, available infrastructure etc. Identify the relevant institutions  

Slovenian researchers participate in several EU projects that are directly linked to the e-

infrastructure and high-performance computing (HPC), but so far they do not have the 

sufficiently powerful equipment to establish the critical mass of the HPC knowledge by 

which they would be able to obtain computer time in major centres on the  basis  of  the  

already  tested  code.   

The ARNES network as the central national infrastructure for powerful distributed 

computing is also established. The SLING (Slovenian initiative for national grid) also 

operates within this and is open for use by all research and educational institutes in 

Slovenia and is the basis for the effective use of computer facilities in Slovenia.  

 

Computer clusters in Slovenia can be divided to national research centres and independent 

HPC providers. 

National research centres: 

• In case research centres we can start with Jožef Stefan Institute (IJS) with its first 
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HPC being built in 1990’s. At the moment they possess several clusters being 

located in different laboratories.  

• Faculty of Mechanical engineering at University of Ljubljana manages its HPC 

cluster HPCFS being used for solving problems for industry and academia. 

• National institute of chemistry manages two HPC clusters named HPC and Vrana.  

• Faculty of Information studies in Novo mesto manages its HPC cluster Rudy for 

numerical simulations on different projects and tasks. 

• University of Maribor manages its HPC CORE@UM the Faculty of Mechanical 

Engineering 

• Slovenian environment agency ARSO uses its clusters SGI ICE-X for weather 

simulations.  

In case of independent HPC providers we can talk about few companies. 

• Arctur with its two HPC clusters Arctur1 and Arctur2 is offering HPC services to 

SME's in Slovenia and across the border in Italy. 

• Kolektor Turboinsitute manages HPC with name BladeCenter HS21. 

 

Applications of HPC in the business sector 

For example, at current stage the Faculty of Information Studies is involved in a project 

where the aim is to create a transitional HPC laboratory for SMEs from the automotive and 

electronic sectors. Therefore, these SMEs will be able to access this transnational 

laboratory via the Cloud. 

 

Additionally, we can mention the following good practices of the HPC in the business 

sector: 

 

HPC-Cloud-based simulation of light-aircraft aerodynamics 

 

Pipistrel needs to simulate the flow of air over the body of an aircraft only occasionally 

during the design process. It estimates that it is 10 times cheaper to use Cloud-based HPC 

simulations than have a suitably powerful in-house system which is only used for part of 

the time. The indicative annual costs of using Cloud-based HPC simulations are 
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approximately €30.000 compared with in-house costs of €300,000, which shows that this 

saving is considerable. 

- End User: Pipistrel 

- HPC Expert: XLAB 

- HPC Provider: Arctur 

 

HPC-Cloud-based simulation of steel casting 

 

Dedicated HPC-based simulations followed by case experimental validation have provided 

Ergolines with key insights into the physics of the system and into different ladle-emptying 

mechanisms. As a result, it has been possible to establish a correlation between the shroud 

vibrational signal and the fluid dynamics of the system. The results obtained constitute the 

basis for the development of an innovative slag monitoring technology based on 

vibrational analysis, which would significantly contribute to both better occupational safety 

and greater productivity of steel plants. Previously Ergolines was using simulation in its 

design process. However, this case study was their first experience of HPC and the benefits 

it could bring. 

- End User: Ergolines 

- HPC Expert and Centre: Arctur 

 

 

HPC-Cloud-based design of high-pressure vessel 

 

A computer model was developed to design composite laminates and simulate their 

properties using an open-source software package, Octave. This model was adapted to be 

run on an HPC system. HPC-based simulations reduce both computation time and the 

number of physical tests, which need to be made in the design of composite laminates. This 

case study has shown that using parallel computation on an HPC system can reduce 

composite-design time by about 30% and testing time by nearly 10%. Through this case 

study, Mikrosam had the opportunity to use and benefit from HPC for the first time. 

- End User: Mikrosam 
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- HPC Provider: Arctur 

 

HPC-Cloud-based design of copper-alloy molds 

 

A computer model to simulate the flow of copper alloys was developed based on an open-

source software package. This model produces a reliable simulation of the filling of a 

mould by the molten copper alloy at low pressure. It keeps track of both the filling velocity 

and the thermal exchange between the mold and liquid metal. The simulation results have 

been validated by comparison with physical tests. Running the simulation on a desktop 

system took an unacceptably long time of over a day, which is not consistent with an 

efficient design process. Using a Cloud-based HPC system, the time for a simulation could 

be reduced to 3 hours, which is an acceptable time frame. Before this case study IMR had 

only used limited simulations. This case study was their first experience of advanced 

simulation using an HPC Cloud. 

- End-user: IMR 

- HPC Provider and HPC Expert: Arctur 

 

Applications of HPC in the industry for R&D 

As mentioned earlier, within the Eastern there are several sectors that are considered as 

important for the HPC: automotive, electronic, ICT, chemical and pharmaceutical. Each of 

the sector consider the R&D as an important aspect of their activity. As result, for example 

the Slovenian automotive industry, the research and development are directed towards the 

market requirements and the increase of profit. Slovenian automotive industry is doing 

business under pressure of fast changes and therefore it has limited resources for the 

research and development which is then supplemented by using the resources from 

universities. Currently more than 1,000 registered researchers are connected with the 

Slovenian automotive industry at faculties, independent R&D institutes and R&D centres 

in the companies. For example, in 2008 Slovenian suppliers spent over 3% of sales 

turnover for R&D and invested 12% of sales turnover into new technology equipment in 

average. 
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Innovation centres, institutes for materials and technologies, knowledge academies – these 

are modern building blocks for the Slovenian companies that start with the evaluation of 

the technical feasibility of new ideas and technologies and follow through to mass 

development and production. Commitment of Hidria, a global leader in the supply and 

development of a variety of subsystems and components, to the development of innovative 

technological and product solutions for the automotive and HVAC industries is best 

illustrated by the construction of its third R&D facility co-financed from the European 

Regional Development Fund. Its solutions for car steering, hybrid engines and cold start 

systems are used by the best-known manufacturers in their high-end models  

 

Lamination and casing optimization for electric motor 

Domel is the leading supplier of electric vacuum motors, DC motors, EC motors and 

components. In the design of modern electric motors high quality, low cost, long lifespan, 

and maintenance free operation need to be achieved. The problem is how to set geometric 

parameters of electric motor to achieve the desired goals. 

 

As a solution simulation tools for simulating electric motor power losses and casing 

rigidity were developed and validated on real product with close collaboration of 

mechanical experts. As a result, lighter, cheaper, and more powerful electric motor was 

developed. Electric motor power losses decreased up to 40%. Casing thickness of the 

electric motor was reduced from 1mm to 0.8mm, while maintaining all the characteristics. 

Due to smaller consumption of material a possibility of substantial reduction of production 

costs was achieved.  

- End User: Domel 

- HPC Expert: Jožef Stefan Institute 

- HPC Provider: Jožef Stefan Institute 

 

Optimization of manufacturing planning 

 

ETA Cerkno produces components for domestic appliances (e.g., cooking plates, 

thermostats, and heating elements). One of the main concerns of the manufacturing 

planning is to assure efficient planning process. As a solution a simulation tool for 
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evaluation of production process was developed. A customized multi-objective algorithm, 

which considered all of productions specifics, for efficient problem solving.  

 

An effective frontend, which allows an easy monitoring of scheduled production plan. As a 

result, local optimal production schedules (one-week time-span) prepared by an expert 

were replaced by global optimal schedules (covering all orders). Production schedule 

considers deadline and quantity constraints for all orders. Production schedule is quickly 

and efficiently adapted to the new incoming orders. 

 

Efficient manufacturing planning according to many objectives was enabled. 

- End User: Eta Cerkno 

- HPC Expert: Jožef Stefan Institute 

- HPC Provider: Jožef Stefan Institute 

 

Fast temperature simulation and effective control optimization  

 

Gorenje is one of the leading European manufacturers of household appliances. Goal of the 

task was achieving the lowest possible energy consumption of refrigerator/freezer, while 

the desired temperature is sustained. As a solution a simulation tool for quick estimation of 

temperatures inside the refrigerator at different modes of regulation was developed.  As a 

result, optimal regulation of a refrigerator was discovered.  Also, development costs of 

refrigerator were crucially reduced by replacing slow thermal processes within appliance 

with validated simulation tool. 

- End User: Gorenje d.d. 

- HPC Expert: Jožef Stefan Institute 

- HPC Provider: Jožef Stefan Institute 

 

Automated quality control in manufacturing of components for automotive industry  

 

Kolektor is a major producer of commutators that are parts of electric motors widely used 

in vehicles. Customers require high reliability of products that can only be assured using 

sophisticated quality control procedures in manufacturing. The task was to create 
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computer-aided quality control procedures to automate the inspection of products. As 

solution three methodologies were involved: machine vision, data mining and 

optimization. Digital images of the products were taken and features were extracted from 

the images. Data mining was used to construct predictive models to assess the quality of 

the products from their images. Parameters of image processing and data mining were 

optimized to increase the accuracy and efficiency of the predictive models. As a result, 

procedures were implemented on embedded computer platforms and installed on the 

production line. Automated quality control is reliable, efficient and makes it possible to 

detect defective products at early production stages. Maximising product quality brings a 

competitive advantage to the manufacturer. 

- End User: Kolektor Group d.o.o. 

- HPC Expert: Jožef Stefan Institute 

- HPC Provider: Jožef Stefan Institute 

 

Cooperation between academia and industry 

For the Eastern part of Slovenia, the collaboration between academia and industry is vital. 

Therefore, the main economic branches tend to have strong collaboration with Universities.  

 

 

Automotive 

For example, in the automotive industry the latest industry trend favors large system 

suppliers capable of developing and manufacturing entire vehicle assemblies, sub-

assemblies of entire vehicles. With over 14,000-strong direct automotive employment in 

some 270 companies and the total employment depending on the automotive sector 

estimated to be five times higher (Eurostat, ACEA) Slovenia has highly qualified people 

for the competitive and sustainable auto industry. Nearly 12,000 students in secondary 

schools for automotive and mechanical engineering (car-body maker, car service and sheet 

metal working), some 3,300 students enrolled in undergraduate courses in mechanical 

engineering and more than 2,000 registered researchers are a guarantee that many 

Slovenian Tier 2 and 3 suppliers are poised to be promoted to the Tier 1 status. 
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Universities, Research Institutions and Associations: 

- University of Ljubljana, Faculty of Electrical Engineering 

- University of Ljubljana, Faculty of Mechanical Engineering 

- University of Maribor, Faculty of Electrical Engineering and Computer Science 

- University of Maribor, Faculty of Mechanical Engineering 

- ACS - Automotive Cluster of Slovenia 

- Car industry institution RTC 

- TECOS - Slovenian Tool and Die Development Centre 

- Tool-making Cluster of Slovenia 

 

Chemical and pharmaceutical 

Currently, knowledge and skills of over 29,000 employees in some 880 companies make 

the Slovenia’s manufacturers of pharmaceuticals and chemical products highly successful 

in key export markets while 4,000 students in secondary schools for chemistry, 

pharmacy, biology and veterinary medicine guarantee highly qualified entry-level 

employees. The figures illustrating enrolment in postsecondary education are equally high: 

some 5,200 students are enrolled in undergraduate courses in chemical technology, 

biology, pharmacy and veterinary medicine.  

 

Universities, Research Institutions and Associations: 

- University of Ljubljana, Faculty of Pharmacy 

- University of Ljubljana, Faculty of Chemistry and Chemical Technology 

- University of Maribor, Faculty of Chemistry and Chemical Engineering 

- National Institute of Chemistry Slovenia 

- Chemical Office of the Republic of Slovenia 

- Technology Platform “Advanced Materials and Technologies” NaMat 

- Slovenian Plasttechnics Cluster 

- SusChem - Slovenian Technology Paltform for Sustainable Chemistry 

 

Electrical and electronic 

The electrical and electronics sector employs nearly 28,000 people in over 600 
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companies. Some 2,100 students are enrolled in undergraduate courses for electrical 

and electronics engineers. The number of students in secondary schools for electrical 

engineering and computers is around 2,900. 

 

Faculties, research institutions and associations: 

- University of Ljubljana, Faculty of Electrical Engineering 

- University of Maribor, Faculty of Electrical Engineering & Computer Science 

- Jozef Stefan (Scientific) Institute 

- TECES – Research and Development Centre of Electrical Machines 

 

ICT 

Creative thinking, pedagogic diversity, intellectual challenge and interdisciplinarity have 

always been fundamental to education in Slovenia. The goal to deliver teaching and 

learning programmes that deliver skills for life are attractive to students from all 

backgrounds and satisfy the need for a pool of talented young people in informatics and 

related subjects. Secondary education programmes for computer science, electrical 

engineering and telecommunications attract nearly 5,900 students and some 4,000 

students enroll in the University of Ljubljana or Maribor in ICT programme of studies. 

 

Faculties, research institutions and associations: 

- Universitiy of Ljubljana, Faculty of Computer and Information Science 

- University of Maribor, Faculty of Electrical Engineering and Computer Science 

- University of Ljubljana, Faculty of Electrical Engineering 

- University of Ljubljana, Faculty of Electrical Engineering, Laboratory for 

Telecommunications 

- Chamber of Commerce and Industry of Slovenia, Group of Slovenian export-

oriented IT companies - ZITex 

- ICT Technology Network 

- Institute for Project Management & Information Technology 

- Jozef Stefan Institute 

 

Other pilot region-specific relevant aspects of the HPC development  
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Slovenia is a small country with only 2 million inhabitants that are somewhat well 

educated. Geographically Slovenia is situated at a major transport crossroad relatively 

close to Germany which is the country with highest exchange of goods with Slovenia 

compared to other countries.  

 

Slovenian companies are mostly component oriented with some exceptions. As a 

consequence, to high competition, high demands and pressures on quality companies must 

closely follow legislation changes and increasing efficiency demands for the end products 

that are being increased by EU regulations on the market constantly. Due to facts that 

mostly Slovenian companies supply components to end product producers they must 

undertake demanding research and development processes to meet all necessary 

requirements demanded for their products in time to deliver them to customers. If 

summarizing all above defined facts research and development process must be effective 

and very fast which can also be achieved with help of new approached in products 

development such as high-performance computing. 

 

As a drawback to technology of high-performance computing is the licensing policy of SW 

providers and also highly educated workforce needed to use HPC. At this moment 

engineers coming from Universities are mostly not familiar with HPC technology which 

has a negative impact on HPC implementation in industry. Slovenian students are 

acquainted with knowledge on HPC only in case of post graduate studies on a few 

programs. Presumably with higher demand from industry for educated workforce on field 

of HPC also Universities with their education program will follow. 
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Group interview results 
 

Questions Strengths Weaknesses Score 
Please assess the level of application of 
HPC in the business sector in your 
region? 

Possibilities of outsourcing 
Big companies are aware of the 
possibilities 
Spread of knowledge 
Presence of an HPC networks 

SMEs do not know about HPC 
HPC is considered unreachable 
SMEs are always thinking to save 
money 

 
 

2 

What are the strengths and weaknesses 
concerning collecting, processing and 
disseminating High Performance 
Computing information (such as 
applicability, funding opportunities, 
potential partners, available know-how, 
technologies, etc.) in the region? 

 
 
 

N/A 

Absence of HPC information 
Absence of success stories 

 
 
 

1 

What are the strengths and weaknesses 
concerning applications of HPC in 
different enterprises? 

Possibility for big data analysis 
Speeding up processes 
Cheaper testing and prototyping/ 
simulation 

Absence of success stories 
Fear of their data to be stolen 

 
4 

Is the existing HPC application in the 
region oriented towards in-company 
R&D? 

Present in the automotive industry Lack of ideas how to use it 
Lack of experts 
HPC not learned at HEIs 

 
2 

What are the strengths and weaknesses 
concerning the role of the public 
authorities and/or intermediary 
organizations (e.g. technology transfer 
offices) for HPC?  

Have access to big data Do not think about big data analysis 
Do not raise awareness of HPC usage 

 
 

1 

Does your region have the capacity to 
attract talented people, including – but 
not exclusively - those with HPC 
competencies? 

Presence of HEI 
Presence of HPC 
Presence of companies that use and 
could use HPC 

Absence of a good promotion of the 
region 

 
4 

Does your region have the capacity to  Absence of financial motivation  
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retain talented people, including those - 
but not exclusively - with HPC 
competencies? 

N/A Companies lack resources 
Housing shortage possibilities 

2 

What are the strengths and weaknesses 
of regional enterprise support? 

Presence of business incubators Peripheral parts are less supportive 
and lack funding possibilities 

3 

How are networks organized (e.g. 
multi-sectoral, enterprises only or 
sector only, regional, cross-border etc.) 
and to which extent could these 
networks contribute effectively to the 
implementation of HPC in business 
R&D? 

Chamber of Commerce is a strong 
actor 
Chamber of Commerce can attract 
other companies 
Agile networks 

 
 

N/A 

 
 

3 

What are the strengths and weaknesses 
concerning cooperation between 
stakeholders active in the support 
environment?  

HEIs are open 
Presence of TTOs 
Strong cooperation in the region 

 
N/A 

 
4 

What are the strengths and weaknesses 
concerning cooperation between 
stakeholders active in the business 
environment and actors outside your 
region? 

Presence of strong cooperation 
between companies 

Poor connection with central 
authorities 
Different views 
Poor connections with HEIs 

 
 

3 

Do stakeholders/ entrepreneurs active 
in innovation and technological policy 
trust each other? 

 
N/A 

IPR issues 
Absence of discussions 
Innovation environment is lacking 
trust 

 
1 

What are the strengths and weaknesses 
of the culture and attitude of the 
population concerning creativity, 
entrepreneurship and new 
technologies?  

People are entrepreneurial 
Entrepreneurial and knowledge-
based industry 

 
N/A 

 
4 

To what extent do the attitudes and 
culture enable the learning processes in 

If companies see the benefit, it will 
be implemented 

Lack of motivation to be more 
flexible 

 
3 
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the region? 
Is competition seen as a positive value 
in your region?  

Means to an added value 
Good for the society and 
development 
Promotes innovation 

Too connected 
Absence of confidence 
Focus on the negative part of 
competition 

 
2 

 
What is the role of the European 
context with respect to adoption of new 
technologies in your region? 

 
EU has it as a priority 
EU control what is happening on the 
regional level 
A push factor 
EU’s influence on other countries, is 
influencing what is happening in 
Slovenia (trans value chains) 

 
There is need to invest and adopt new 
technologies. 
New opportunities create new issues 
to address 
Need of educating new skills 
People do not want to adapt to new 
skills 
Need of funding 

 
 
 
 

4 
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Awareness and challenges of HPC application possibilities in the pilot 
regions 
 
 
The desktop researches and group interviews conducted in the pilot regions have pointed 

several strengths and weaknesses of the HPC availability and its application in the business 

sector. Thus, the analysis highlighted that in the pilot regions HPC is publicly available and 

organizations are open toward it and offers possibilities for its usage in a diversity of fields.  

 

The HPC usage also reflects in the presence of possibilities in big data analysis and private   

R&D possibilities. Additionally, it was mentioned the important role that the EU has for the 

HPC development. As a result, the EU is seen as push factor for the HPC development and 

applicability. Also, through the EU funding programmes the pilot regions rely and could 

benefit in order to improve the HPC landscape in the pilot regions. 

 

Figure 1. Strengths of the HPC landscape in the pilot regions 
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On other hand, the HPC Benchmark Audit Reports conducted in the pilot regions also 

highlighted several important aspects that hinder the HPC landscape.  

 

Figure 2. Weaknesses of the HPC landscape in the pilot regions 

 

 

 

 

 

 

 

 

 

 

 

 

 

Thus, the Desktop Research and the discussions with the stakeholders emphasized the 

following weaknesses that have to be addressed in order to boost the HPC usage: 

- Lack of a coherent vision regarding the development of HPC 

- No clear strategic orientation towards industrial R&D 

- Problems with the effectiveness of existing clusters 

- Absence of a good promotion of the regions for attraction and retention of experts 

- HPC not learned at HEIs 

- Lack of technical skills in the application of HPC in the private sector 

- Infrastructure problems 

- Need of educating new skills 

- Public-private partnerships are not viable 

- HPC applications are quite expensive 

- SMEs do not know about HPC 

- Intellectual Property Rights concerns  
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- Need of funding 

 

Conclusions and recommendations 
 

Based on the collected data it is possible to make several recommendations valid for all pilot 

regions in order to boost the HPC development and its usage for industrial needs. 

Additionally, these can be considered as initial steps, which can help in improving the HPC 

environment in the pilot regions: 

- To improve the dissemination at regional level about HPC and HPC usage 

- Dissemination of “HPC usage success stories” 

- To raise awareness of HPC possibilities for SMEs, including for R&D 

- To focus on long-term objectives 

- Raise awareness of information safety while using HPC 

- Raise awareness of the necessity of big data analysis 

- To develop a coherent vision on HPC development 

- Increase the cooperation between the stakeholders (in the region and outside the 

region) within the innovation processes 

- To follow and adapt the emerging technological trends 

- HEIs should create favorable conditions for the development of the HPC experts 

- Improve multi-sector networks/ collaboration 

 

At the same time, the HPC Benchmark Audit Report allows to have a more in-depth focus on 

the pilot regions. 

 

South East Ireland 
 

The region has one supercomputer named ‘Kay’ which is hosted in the Telecommunications 

Software and Systems Group’s (TSSG) data centre in Waterford Institute of Technology. The 

academic and industrial R&D collaboration supported more than 1,400 researchers across 

sectors. These sectors include: high-resolution weather forecasting, bioinformatics, oil & gas 

exploration, remote observation for precision agriculture and land planning, materials 



 
 
 

51 
The European Commission's support for the production of this publication does not 
constitute an endorsement of the contents, which reflect the views only of the 
authors, and the Commission cannot be held responsible for any use which may be 
made of the information contained therein. 

science, ocean-wave modelling, seismic imaging and cryptanalysis and medicine. While 

cooperation between industry and academia exist, there are no reports or data for the South 

East region as regards HPC. However, the South East region has a growing base of 

companies involved in a variety of life sciences related activity, principally but not 

exclusively, manufacturing. Nevertheless. the main applications for HPC in the business 

sector include engineering and automation, pharmaceutical and healthcare, animation, 

financial and precision agriculture sector. At the same time, the Regional Benchmark 

highlighted a number of areas for improvement as: low number of companies that are aware 

of HPC and lack of knowledge in using HPC, sector-focused networks or even absence of 

cooperation between stakeholders. 

 

Nevertheless, the business environment and other stakeholders can benefit from the HPC 

presence by following these recommendations:  

- Raise awareness for companies about the HPC presence in the region and its usage 

- Raise awareness of the necessity of big data analysis 

- Raise awareness of information safety while using HPC 

- Dissemination of “HPC usage success stories” 

- Raise awareness of collaboration between companies; find common interest 

- Improve the HEI and industry partnerships for HPC usage 

- Increase the region’s visibility in order to attract and retain talented people 

- Focus on the improvement of the authorities – HEI – industry collaboration  

- Improve multi-sector networks/ collaboration 

- A more inclusive role for the Chamber of Commerce in spreading the multi-sector 

networks 

- Include large companies in networking events 

 

Bucharest-Ilfov Romania 
 

High performance computing is characterised by a moderate development both at national as 

well as on regional level. The Bucharest-Ilfov region concentrates the majority of national 

total spending on research, technological development and innovation (RDI). The use and 

application of HPC in the business sector is still in its early stages. Nonetheless, there are 
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several private enterprises that own HPC facilities and offer HPC services, including 

subsidiaries of multinational firms, companies with production facilities within or in the 

vicinity of research institutes, as well as locally-based SMEs.  

 

Data regarding privately-owned HPC infrastructure and applications of HPC in the business 

remain scarce. Nevertheless, HPC is used in a variety of R&D institutions in the Bucharest-

Ilfov Region, being applied in a variety of fields: aerospace and aeronautics, environment, 

computational physics, advanced computing, meteorology etc. Overall, in the Bucharest-Ilfov 

region and broadly in Romania, HPC is still developing, but its use and application is on an 

upward trend. On the other hand, the region lacks a coherent vision regarding the 

development of HPC and a competence centre or even companies have difficulties in 

accessing the existing HPC infrastructure.  

 

Thus, in terms of HPC landscape in the region, it can be improved with the help of: 

- Create a coherent vision regarding the development of HPC 

- Create a competence centre 

- Improve the research infrastructure in public institutions (including academia) 

- Create additional connecting platforms for co-interested for stakeholders 

- Increase the access to HPC resources 

- Increase the number of experts with technical skills in the application of HPC in the 

private sector 

- Create a concessive strategic orientation towards industrial R&D 

- Raise awareness for companies about the HPC usage 

- Improve the collaboration of public authorities with tech transfer centres 

- Create a vision and goals of HPC for public authorities 

- Improve the way technological resources are exploited 

- Increase the support for entrepreneurship 

- Create a strategy for innovation 

- Improve multi-sector networks/ collaboration 

- Improve public-private partnerships 

- Increase the public sector involvement 

- Create a territorial approach in designing policies for networks 
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South East Slovenia 
 

The relative high level of expertise of HPC in research organization and CPU power available 

is with some exceptions currently not yet reflected in the usage of HPC capabilities in 

industry. Within the Eastern part there are several sectors that are considered as important for 

the HPC: automotive, electronic, ICT, chemical and pharmaceutical. Each of the sector 

consider the R&D as an important aspect of their activity. 

 

Slovenian companies are mostly component oriented with some exceptions. Enabling the 

easier access to HPC technology would certainly help speeding up the development of new 

(more complex) products and consequently increasing the demand for HPC services. At the 

same time, the region has a number of difficulties with which the companies encounter. 

Among them it can be highlighted: lack of HPC information, poor connection with central 

authorities, innovation environment is lacking trust or need of funding. 

 

Thus, in order to speed up the development of new (more complex) products and 

consequently increasing the demand for HPC services, the region has to: 

- Raise awareness for companies about the HPC presence in the region and its usage 

- Raise awareness of information safety while using HPC 

- Dissemination of “HPC usage success stories” 

- Raise awareness of information safety while using HPC 

- Raise awareness of the necessity of big data analysis 

- HEIs should create favorable conditions for the development of the HPC experts 

- Focus on improving of conditions (including financial) 

- Increase the cooperation with central authorities 

- Increase the collaboration with HEIs 

- Increase the competitiveness of the region’s peripheral part 

- Increase funding opportunities 

- Create a trusting environment for stakeholders’ cooperation 
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Annex 

Desktop research 
 
The Desktop Research has the aim to extract data from publicly available sources, primarily 

through online search. Desktop research work will focus on two topics:  

 

• first, to identify the current state of implementation of digital technology in general 

and HPC in particular, as well as the possibility of HPC applications in pilot regions 

with the particular focus on the business environment.  

• second, to develop an overview of HPC providers and competence centres, i.e. their 

infrastructure, thematic orientation, competencies, linkages with the business 

environment  

 
Desktop Research Report 
 
REGION:  
COMPLETION DATE: 
 
General appraisal of usage and applicability of HPC in your country (explain which 
institutions deal with HPC, which is the leading institution in the area of HPC in your region 
(summary is expected to be in total of 300 words of length). 
 
Assessment of the Business sector in the pilot region, including market orientation and needs, 
thematic focus, available infrastructure. Identify the relevant business sectors for HPC 
development. (approximately 1000 words) 
 
Availability of HPC hard infrastructure and soft competencies in the pilot region, including 
experience, thematic focus, available infrastructure etc. Identify the relevant institutions.  
(approximately 1000 words) 
 
Main applications for which HPC is used in the business sector in your country/region 
(approximately 1000 words): 
• good practices 

• level of technological development 

• other relevant aspects 

 
Applications of HPC in the industry for R&D (approximately 1000 words) 
• good practices 

• level of technological development 
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• other relevant aspects 

 
HPC cooperation between academia and industry in your region (approximately 1000 words): 
• assess the current situation  

• good practices 

• applications of HPC 

• other relevant aspects 

 
Other pilot region-specific aspects relevant for HPC development (approximately 500 words) 
 
References & data sources 
 

 
Group Interviews 
 
The Interview Guidelines has the aim to conduct semi-structured interviews with the 

members of the business community, business consultants, etc. This will allow us to get 

insight to innovation processes and to understand the obstacles and opportunities of HPC 

applications in innovative processes.  

 

Semi-structured interviewing involves asking questions and getting answers from 

participants. Semi-structured interviewing is different from survey; it allows more freedom to 

interviewers and interviewees to formulate question and replies to adjust to specific situation, 

allowing us to explore unexpected relevant subtopics.  

 

We have to do at least one interview in each pilot region. In order to get the best possible 

information, we will conduct group interview which will include at least following 

participants:  

 

1. Representatives from enterprises (small, medium, large, indigenous and foreign owned) 
 

It is possible to include other relevant participants but note that is very difficult to conduct 

interview with more than 7 or 8 interviewees.  After you have identified relevant 

interviewees, you contact them. One possible approach is email with a contact letter.  
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IMORTANT (!!!) Experience shows that it is very important to identify and contact relevant 

respondents as soon as possible. Relevant interviewees are often very busy, reluctant to talk, 

and it is generally not so easy to coordinate the timing, so it is very important to start with the 

organization well in advance.  

 

Interviewing procedure  
 

1. The group interview will be conducted in a setting where interviewees will feel 

comfortable and relaxed. This is usually neutral terrain (e.g. university building), in a 

room with round table and chairs. You may offer them drinks and snacks to relax.  

 

2. The interview is conducted in English (preferable) or in national language, if 

participants cannot or refuse to be interviewed in English.  

 

3. The interview is recorded. You should get their consent in advance, to avoid any 

issues before the interview is conducted. If necessary, you may again provide 

assurance of complete anonymity. To avoid technical issues, use two recording 

devices simultaneously. After the interview transcribe the entire interview.  

 

4. Use the interview guide for group interview. Interview guide is a set of questions 

through which we must go during the group interview. This will ensure comparison of 

information in different countries. If possible, try to encourage and moderate 

meaningful discussion between interview participants. This can help us get additional 

information about situation in specific countries.  

 

5. The interview guide also includes score for each of the main questions, between 1 and 

4. The participants have to reach a consensus on a specific score. Please note that this 

score is not the main goal of these questions, so we ask the participants to decide on a 

score only after we have discussed each question in detail.  
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6. Fill in interview guide in English. This includes - for each main question - sections on 
strengths, weaknesses, additional comments and scoring.  
 

 
Interview guide 

REGION:  
COMPLETION DATE: 
 
Introductory questions 
 
 

1. Which are the institutions/organizations responsible for high performance computing 

(HPC) in the pilot region? 

2. What is the general situation regarding the presence and use of HPC in academia and 

in the business environment in the pilot region? 

3. How developed is the application of HPC in different spheres? 

4. Who are the main organizations/sectors that make use of HPC? 

5. What are the main areas where you see the possibility of applying HPC? 
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Questions on High Performance Computing and Innovation Profile 
 
 

Question 1  
 
1. Please assess the level of application of HPC in the business sector in your 

region? 
What is the capacity of HPC in your region, and what is its percentage of usage? 
What are the main applications for which HPC is used in your region? 
 
Examples of important aspects concerning regional profile:  
Capacity to innovate through application of HPC 

 
 
 General comments: 

 
 

 

 Strengths: 
 
 
 

 

 Weaknesses: 
 
 
 

 

 
 
On a scale from 1 to 4 what is the maturity level related to the level of application 
of HPC in the business sector? 
 
Score:  1 2 3 4  
                    
 
 Any additional comments concerning the motivation of the 

score? 
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Question 2  
 
What are the strengths and weaknesses concerning collecting, processing and 
disseminating High Performance Computing information (such as applicability, 
funding opportunities, potential partners, available know-how, technologies, etc.) in 
the region? 
 
 
Examples of important aspects concerning collection, processing and 
dissemination of information characteristics:  
Access to information, relevant stakeholders involved in the process 

 
 
 General comments: 

 
 

 

 Strengths: 
 
 
 

 

 Weaknesses: 
 
 
 

 

 
 
If you should translate all these strengths and weaknesses into ONE score on a 
range of 1-4 (four being maximum/most desirable), what would your score be for 
the process concerning collecting, processing and disseminating High Performance 
Computing information in the region? 
  
 
Score:  1 2 3 4  
                    
 
 Any additional comments concerning the motivation of the 

score? 
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Question 3  
 
What are the strengths and weaknesses concerning applications of HPC in different 
enterprises? 
 
Examples of important aspects concerning RTD characteristics of enterprises 
situated in the region:  
Employment in different industries, R&D, R&D-characteristics (dependence on and 
performance in R&D, innovation and entrepreneurship, access to funding and 
cooperation, pro-active market approach) of individual enterprises, sectors and 
clusters, etc. 

 
 
 
 General comments: 

 
 

 

 Strengths: 
 
 
 

 

 Weaknesses: 
 
 
 

 

 
 
If you should translate all these strengths and weaknesses into ONE score on a 
range of 1-4 (four being maximum / most desirable), what would your score be for 
the strengths and weaknesses concerning enterprises and R&D in the region? 
 
 
Score:  1 2 3 4  
                    
 
 Any additional comments concerning the motivation of the 

score? 
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Question 4  
 
Is the existing HPC application in the region oriented towards in-company R&D? 
 
Examples of important aspects concerning orientation:  
Orientation towards science, orientation towards non-applied research 
 
 General comments: 

 
 

 

 Strengths: 
 
 
 

 

 Weaknesses: 
 
 
 

 

 
 
If you should translate all these strengths and weaknesses into ONE score on a 
range of 1-4 (four being maximum / most desirable), what would your score be for 
the orientation of existing HPC research towards business R&D? 
 
 
Score:  1 2 3 4  
                    
 
 Any additional comments concerning the motivation of the 

score? 
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Questions on Institutions 
 

Question 5  
 
1. What are the strengths and weaknesses concerning the role of the public 

authorities and/or intermediary organizations (e.g. technology transfer offices) 
for HPC?  

 
Examples of important aspects concerning strengths and weaknesses 
concerning the role of the public authorities and/or intermediary organizations 
representing these authorities:  
Presence of strong sectors, support of R&D opportunities, sormal and informal 
training, funding 

 
 
 General comments: 

 
 
 

 

 Strengths: 
 
 
 

 

 Weaknesses: 
 
 
 

 

 
 
If you should translate all these strengths and weaknesses into ONE score on a 
range of 1-4 (four being maximum / most desirable), what would your score public 
authorities and/or intermediary organizations representing these authorities? 
 
 
Score:  1 2 3 4  
                    
 
 Any additional comments concerning the motivation of the 

score? 
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Question 6  
 
Does your region have the capacity to attract talented people, including – but not 
exclusively – those with HPC competencies? 
 
Examples of important aspects concerning capacity to attract talented people 
within the region:  
Professional development, rewards and recognition, migration policy, housing, 
integration, quality of life, etc. 
 
 General comments: 

 
 

 

 Strengths: 
 
 
 

 

 Weaknesses: 
 
 
 

 

 
 
If you should translate all these strengths and weaknesses into ONE score on a 
range of 1-4 (four being maximum / most desirable), what would your score be for 
the capacity to attract talented people within the region? 
 
 
Score:  1 2 3 4  
                    
 
 Any additional comments concerning the motivation of the 

score? 
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Question 7 
 
2. Does your region have the capacity to retain talented people, including those – 

but not exclusively – with HPC competencies? 
 
Examples of important aspects concerning capacity to retain talented people 
within the region:  
Professional Development, Rewards and Recognition, Migration Policy, Housing, 
Integration, etc. 
 
 
 General comments: 

 
 
 

 

 Strengths: 
 
 
 

 

 Weaknesses: 
 
 
 

 

 
 
If you should translate all these strengths and weaknesses into ONE score on a 
range of 1-4 (four being maximum / most desirable), what would your score be for 
the capacity to retain talented people within the region? 
 
 
Score:  1 2 3 4  
                    
 
 Any additional comments concerning the motivation of the 

score? 
 
 
 

 

 
 
 
 
 



 
 
 

68 
The European Commission's support for the production of this publication does not 
constitute an endorsement of the contents, which reflect the views only of the 
authors, and the Commission cannot be held responsible for any use which may be 
made of the information contained therein. 

Question 8  
 
What are the strengths and weaknesses of regional enterprise support? (Also take 
into account the HPC applications.) 
 
Examples of important aspects concerning business environment within the 
region:  
Long-term objectives, Innovation vision, Technology transfer measures 
 
 General comments: 

 
 
 

 

 Strengths: 
 
 
 

 

 Weaknesses: 
 
 
 

 

 
 
If you should translate all these strengths and weaknesses into ONE score on a 
range of 1-4 (four being maximum / most desirable), what would your score be for 
the business environment within the region? 
 
 
Score:  1 2 3 4  
                    
 
 Any additional comments concerning the motivation of the 

score? 
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Questions on Networks 
 

Question 9  
 
How are networks organized (e.g. multi-sectoral, enterprises only or sector only, 
regional, cross-border etc.) and to which extent could these networks contribute 
effectively to the implementation of HPC in business R&D? 
 
Examples of important aspects concerning network organization in the region:  
Power symmetry, openness to new actors, differences in clusters, sectors or 
individuals 

 
 
 General comments: 

 
 

 

 Strengths: 
 
 
 

 

 Weaknesses: 
 
 
 

 

 
 
If you should translate all these strengths and weaknesses into ONE score on a 
range of 1-5 (four being maximum / most desirable), what would your score be for 
the region? 
 
 
Score:  1 2 3 4  
                    
 
 Any additional comments concerning the motivation of the 

score? 
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Question 10  
 
What are the strengths and weaknesses concerning the cooperation between 

stakeholders active in the support environment?  

 
Examples of important aspects concerning cooperation between stakeholders 
within the region:  
Key actors, cooperation, representation, operation contexts 
 
 General comments: 

 
 
 

 

 Strengths: 
 
 
 

 

 Weaknesses: 
 
 
 

 

 
 
If you should translate all these strengths and weaknesses into ONE score on a 
range of 1-4 (five being maximum / most desirable), what would your score be for 
the strengths and weaknesses concerning cooperation between stakeholders within 
the region? 
 
 
Score:  1 2 3 4  
                    
 
 Any additional comments concerning the motivation of the 

score? 
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Question 11  
 
What are the strengths and weaknesses concerning the cooperation between regional 
stakeholders active in the regional business environment and actors outside the 
region? 
 
Examples of important aspects concerning cooperation between stakeholders 
and parties outside the region:  
Added value, differences in national and international cooperation, intermediaries 
 
 
 General comments: 

 
 

 

 Strengths: 
 
 
 

 

 Weaknesses: 
 
 
 

 

 
 
If you should translate all these strengths and weaknesses into ONE score on a 
range of 1-4 (four being maximum / most desirable), what would your score be for 
the strengths and weaknesses concerning cooperation between stakeholders and 
parties outside the region? 
 
Score:  1 2 3 4  
                    
 
 Any additional comments concerning the motivation of the 

score? 
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Question 12  
 
Do stakeholders/entrepreneurs active in innovation and technological policy trust 
each other? 
 
Examples of important aspects concerning trust for the interaction for 
innovation processes within the region:  
Trust or lack thereof within and outside the region 
 
 
 General comments: 

 
 
 

 

 Strengths: 
 
 
 

 

 Weaknesses: 
 
 
 

 

 
 
If you should translate all these strengths and weaknesses into ONE score on a 
range of 1-4 (four being maximum / most desirable), what would your score be for 
the role of trust for innovation process within the region? 
 
 
Score:  1 2 3 4  
                    
 
 Any additional comments concerning the motivation of the 

score? 
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Questions on Cognitive Frames 
 
 

Question 13  
 
What are the strengths and weaknesses of the culture and attitude of the population 
concerning creativity, entrepreneurship and new technologies? (Take into account 
its conduciveness for implementation of HPC in business R&D.) 
 
Examples of important aspects concerning strengths and weaknesses of the 
culture and attitude of the population’s creativity and entrepreneurship within 
the region:  
Examples of creativity, propensity for new technologies etc. 
 
 
 General comments: 

 
 
 

 

 Strengths: 
 
 
 

 

 Weaknesses: 
 
 
 

 

 
 
If you should translate all these strengths and weaknesses into ONE score on a 
range of 1-4 (four being maximum / most desirable), what would your score be for 
the culture and attitude of the population’s concerning creativity and 
entrepreneurship? 
 
 
 
Score:  1 2 3 4  
                    
 
 Any additional comments concerning the motivation of the 

score? 
 
 
 

 

 
 



 
 
 

74 
The European Commission's support for the production of this publication does not 
constitute an endorsement of the contents, which reflect the views only of the 
authors, and the Commission cannot be held responsible for any use which may be 
made of the information contained therein. 

Question 14  
 
To what extent do the attitudes and culture enable the learning processes in the 
region? 
 
Examples of important aspects concerning attitudes / culture the learning 
processes:  
Willingness to adopt new approaches, e.g. application of HPC in innovation 
processes and business R&D 
 
 
 General comments: 

 
 
 

 

 Strengths: 
 
 
 

 

 Weaknesses: 
 
 
 

 

 
 
If you should translate all these strengths and weaknesses into ONE score on a 
range of 1-4 (four being maximum / most desirable), what would your score be for 
role of attitudes / culture for the learning processes? 
 
 
 
Score:  1 2 3 4  
                    
 
 Any additional comments concerning the motivation of the 

score? 
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Question 15  
 
Is competition seen as a positive value in your region?  

 
Examples of important aspects concerning competition as a value for high 
performance computing within the region:  
Importance of solidarity  
 
 
 General comments: 

 
 
 

 

 Strengths: 
 
 
 

 

 Weaknesses: 
 
 
 

 

 
 
If you should translate all these strengths and weaknesses into ONE score on a 
range of 1-4 (four being maximum / most desirable), what would your score be for 
competition as a positive value within the region? 
 
 
Score:  1 2 3 4  
                    
 
 Any additional comments concerning the motivation of the 

score? 
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Question 16  
 
What is the role of the European context with respect to the adoption of new 
technologies in your region? 
 
 
Examples of important aspects concerning globalization for innovation 
processes within the region:  
Access to knowledge, competition with foreign companies, access to new markets, 
Accessibility of information, etc. 
 
 General comments: 

 
 
 

 

 Strengths: 
 
 
 

 

 Weaknesses: 
 
 
 

 

 
 
If you should translate all these strengths and weaknesses into ONE score on a 
range of 1-4 (four being maximum / most desirable), what would your score be for 
the role of globalization for HPC development/ access? 
 
 
Score:  1 2 3 4  
                    
 
 Any additional comments concerning the motivation of the 

score? 
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Additional information on questions  
 
This appendix provides detailed information on each important aspect. The information can 
be used as a support for identifying strengths and weaknesses as well as for the scoring 
process.  
 
 
Question 1  
 
Please assess the level of application of HPC in the business sector in your region? 

 
What is the capacity of HPC in your region, and what is its percentage of usage? What are the 
main applications for which HPC is used in your region? 
 
Additional questions 
 
1. Are HPC processes part of the business R&D? 
2. In your region, to what extent do companies have the capacity to access HPC? 
3. Is there a coherent, structured information management system/process that covers 

collecting, processing, disseminating and monitoring needs concerning HPC relevant 
information such as funding opportunities, potential partners, available know-how, 
technologies, etc.? 

4. What is the situation concerning planning for development of new areas in the field of 
HPC: ‘soft’ plans (procedures have to be started yet or are on-going) as well as ‘hard’ 
plans (procedures that are successfully finished)?  

 
Question 2 
 
What are the strengths and weaknesses concerning collecting, processing and disseminating 
High Performance Computing information (such as applicability, funding opportunities, 
potential partners, available know-how, technologies, etc.) in the region? 
 
Additional questions 
 
1. What information is available on know-how, national/ EU subsidies, technology, 

market information, etc.? 
2. Do the relevant persons, groups, organizations and networks have access to the right 

information?  
3. Is this access part of a structured (organized) approach?  
4. Are the right stakeholders involved in processing information on HPC (based on need: 

representatives of authorities, enterprises, universities, education, etc.)?  
5. How this process can be improved? 
 
 
 
 
 



 
 
 

78 
The European Commission's support for the production of this publication does not 
constitute an endorsement of the contents, which reflect the views only of the 
authors, and the Commission cannot be held responsible for any use which may be 
made of the information contained therein. 

 Question 3  
 
What are the strengths and weaknesses concerning applications of HPC in different 
enterprises? 
 
Additional questions 
 
1. Are there individual enterprises with a high dependency on Research Technology 

Development (RTD)? 
2. Are there specific (potential) RTD high-performers of sectors or clusters? 
3. Are there any specific / dominant types of innovation? 
4. What are the innovation trends over the last decade? 
 
Question 4  
 
Is the existing HPC application in the region oriented towards in-company R&D? 
 
Additional questions 
 
1. Is the usage of HPC oriented others’ needs outside of the region? 
2. Is it in accordance to the main objectives of the development strategies and plans?  
 
 
Question 5 
 
What are the strengths and weaknesses concerning the role of the public authorities and/or 

intermediary organizations (e.g. technology transfer offices) for HPC?  

 
Additional questions 
 
1. Have the authorities identified (potential) strong sectors, clusters and enterprises? 
2. Is the offered support coherent, complete and consistent?  
3. Does the support effectively address the specific needs of new entrepreneurs? 
4. Which stakeholders (e.g. universities, intermediary organizations) have the authorities 

actively involved in these support-processes and what are their roles? 
5. Do state institutions actively facilitate and stimulate the search and development of 

R&D opportunities based on synergy: win-win situations? E.g. to search for and develop 
R&D opportunities 

6. Do they effectively support identifying and addressing opportunities? 
7. Do they provide formal/informal trainings? 
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Question 6 
 
Does your region have the capacity to attract talented people, including – but not exclusively 

- those with HPC competencies? 

 
Additional questions 
1. Are facilities such as providing human capacity for process management or specialized 

expertise delivered? 
2. Which are the mechanisms through which the region attracts talented people? 
3. How can these mechanisms be improved? 
4. Who are the actors that contribute to attracting talented people in the region? 
 
 
Question 7 
 
Does your region have the capacity to retain talented people, including those - but not 

exclusively - with HPC competencies? 

 
Additional questions 
 
1. Which are the mechanisms through which the region retains talented people? 
2. How can these mechanisms be improved? 
3. Who are the actors that contribute to retaining talented people in the region? 
4. How effective is the support for finding spaces / locations for expansion of companies 

or new enterprises? 
5. Does the region have a good housing policy? 
 
 
Question 8 
 
What are the strengths and weaknesses of regional enterprise support? (Also take into 
account the HPC applications.) 
 
Additional questions 
 
1. Is there an explicit business vision or is such a vision part of other documents? 
2. Which business objectives are formulated? 
3. If long-term objectives are formulated: are short and medium-term objectives 

formulated for project phases as well?  
4. To what extent are the SMART (Specific, Measurable, Acceptable, and Realistic) 

objectives specified in time?  
5. Are plans covering all relevant innovation issues?  
6. Which (other) plans (technological, industrial, science, spatial) are relevant to RTD 

issues and RTD performance?  
7. Are all regional, national and international weaknesses/bottlenecks, strengths and/or 

opportunities addressed?  



 
 
 

80 
The European Commission's support for the production of this publication does not 
constitute an endorsement of the contents, which reflect the views only of the 
authors, and the Commission cannot be held responsible for any use which may be 
made of the information contained therein. 

 
8. Which organizations are involved (national, regional, municipal authorities, 

clusters/sectors of industry, individual companies, other stakeholders) in the planning 
and or the decision-making process and how? 

9. How strong is the protection intellectual property? 
10.  How would you assess the quality of research institutions? 
11. What do you think that HEIs need in order to provide HPC skills to industry or 

stakeholders in the region (e.g. increased investment, awareness and support)? 
 
Question 9 
 
How are networks organized (e.g. multi-sectoral, enterprises only or sector only, regional, 
cross-border etc.) and to which extent could these networks contribute effectively to the 
implementation of HPC in business R&D? 
 
Additional questions 
 
1. Are the networks considered effective concerning power symmetry, openness to new 

actors and ideas, creation of knowledge spill over and transfer to allow informal learning 
processes? 

2. Are there present large differences between different clusters, sectors or individual 
enterprises concerning how linked / bonded they are to the region, why, and what are the 
consequences for the development of HPC? 

3. Who has the leading role in organizing various network alliances? 
 
Question 10 
 
What are the strengths and weaknesses concerning cooperation between stakeholders active 

in the support environment?  

 
Additional questions 
 
 
1. Are PPP (Public Private Partnership) arrangements facilitated and/or used? 
2. How well (based on satisfaction and output) do enterprises cooperate with knowledge 

institutions, authorities, higher education and, intermediary organizations?  
3. Which stakeholders are leading specific modes of cooperation (science led, policy led, 

industry led) and how effective are these designs for innovation performance? 
4. Is new cooperation developed based on the principle of added value and best solution, 

i.e. are partners chosen / involved because they have a clear added value for innovation 
development and actually represent the best option for cooperation? 

5. Have key actors (individuals and organizations) been identified? 
6. Are key actors representing all main innovation relevant stakeholders such as 

universities, authorities, enterprises or civil participants? 
7. Do key actors operate within different contexts (mix of informal contacts and strong 

attachment, different networks) to allow quick identification of NPC needs and market 
opportunities? 
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Question 11 
 
What are the strengths and weaknesses concerning cooperation between stakeholders active 
in the business environment and actors outside your region? 
 
Additional questions 
 
1. Is new cooperation developed based on the principle of added value and best solution, 

i.e. foreign partners chosen / involved because they have a clear added value for an 
innovation development and actually represent the best option for cooperation? 

2. What significant differences are there between different clusters, sectors or individual 
enterprises concerning national and international cooperation and what are the 
consequences for innovation performance?   

3. How does cooperation with others e.g. universities and intermediary organizations 
stimulate and facilitate access of enterprises, clusters and sectors to international 
collaboration? 

 
 
Question 12 
 
Do stakeholders/ entrepreneurs active in innovation and technological policy trust each other? 
 
Additional questions 
 
1. What is the role of trust for the interaction between the stakeholders? Does in 

encourage or hinder cooperation? 
2. Can trust between relevant stakeholders/ entrepreneurs be perceived as an 

important or not so  important component for the HPC? 
3. How trust between relevant stakeholders/ entrepreneurs can be improved? 
4. Can technology create trust between people? 
 
Question 13 
 
What are the strengths and weaknesses of the culture and attitude of the population 
concerning creativity, entrepreneurship and new technologies? (Take into account its 
conduciveness for implementation of HPC in business R&D.) 
 
Additional questions 
 
1. What are the national characteristics of the population? 
2. Are they e.g. trend-setting, early adopters or do they have a rather conservative 

attitude?  
3. Does the mentality of the population deviate from competitive environments? 
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Question 14 
 
To what extent do the attitudes and culture enable the learning processes in the region? 
 
Additional questions 
 
1. Are organizations, clusters, networks, groups and individuals willing to develop, try 

and adopt new approaches (technology and routines) even if current results are 
satisfactory (e.g. always aiming at continuous improvement)? 

2. What are the main characteristics of attitudes and culture?  
 
 
Question 15 
 
Is competition seen as a positive value in your region?  

 
Additional questions 
 
1. Is competition necessary for HPC? 
2. Do you consider that reward is necessary for HPC? 
3. What is the role of solidarity for the development of the region?  
 
Question 16 
 
What is the role of the European context with respect to adoption of new technologies in your 
region? 
 
 
Additional questions 
 

1. How the European context affects the HPC development/ access? 

2. Can you name the positive effects that it has on HPC in the national context? 

3. Can you name the negative effects that it has on HPC in the national context? 

 

 

 


