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Introduction to the seminar
Topics
• What is the EuroHPC Competence Center and everything around it?
Hans Eide, Sigma2
• Norwegian Competence Center as a resource for the industry and public sector
Klaus Johannsen, NORCE
• [10 minutes break]
• Q&A/panel discussion
Hans Eide, Sigma2 (Moderator); Klaus Johannsen, NORCE; Espen Flage-Larsen, SINTEF; Roger Kvam,
Sigma2; Vigdis Guldseth, Sigma2

EuroHPC – Quick Introduction
• The establishment of EuroHPC Joint Undertaking (JU) was motivated by the observation that Europe was
falling behind in investments and use of digital technology, especially in the HPC area, compared to other
regions
• Being dependent on technology from outside the EU was also a concern.
• The EuroHPC JU will pool EU and national resources in HPC and related technologies
• acquiring and providing a world-class supercomputing and data infrastructure for Europe's scientific,
industrial and public users
• supporting an ambitious research and innovation agenda

• The EuroHPC declaration has been signed by 32 European countries
• The first generation of EuroHPC systems announced in June 2019
• 3 pre-exascale systems to Finland (Norway partner here!), Italy and Spain
• 5 petascale systems to Czech Republic, Bulgaria, Luxembourg, Portugal and Slovenia

• Next generations of systems (exascale!) planned for 2023-2024 and 2026-2027
• An important aspect is the building and sharing of competence in this ecosystem

European Competence Centers - EuroCC
A short introduction
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EuroCC – Background

• EuroHPC JU facilitates the setup of National Competence Centers (NCC) under the
project with acronym EuroCC.
• The NCC should support industry and public services to adopt HPC (now also
covering ML, AI, HPDA and associated tech.).
• UNINETT Sigma2 with the Metacenter partnering with NORCE and SINTEF to form
the Norwegian NCC.
• Supported by CASTIEL, which is a parallel project that is set to facilitate
coordination and improve cooperation between the NCCs.

EuroCC – Goals

• Mapping of and increase national HPC competences on industrial terms.
• Raise awareness in advantages of using HPC, HPDA and AI.
• Support industry and public sector to identify and implement use cases for HPC,
HPDA, ML and AI.
• Offer training, expertise and best practice within data processing, algorithms and
coding for extreme parallel applications.

The Norwegian Competence Center as a
resource for the industry and public sector
Contextualization and introduction to our initial
viewpoint on the path ahead

Status quo of digitization and digititalization
• Recent studies show that digitization of products and services will add more than 110
B€/year of revenue for European based businesses [1].
• New markets appear or are generated. Sometimes entirely in the digital domain.
• Possible for startups and SMEs to gain momentum quickly and offer something new
and/or being able to compete with the big players.
• Increase in available data and ways to manage data.
• Increased production/prototyping cost triggers move to modeling, simulations
or virtualization.
[1] EU - Digitising European Industry, Reaping the full benefits of a Digital Single Market

Status quo of digitization and digititalization

• Significant improvements in computational and storage technology.
• Significant methodological developments partly fueled by increase of
computational capacity, network connections speeds and storage capabilities.
• Need of better portfolio for decision making.
• New legislation and governance demand i.e. documentation and preinvestigation through modeling.

What does Gartner say? Top 10 strategic tech
• Hyperautomation - advanced technologies (AI, ML), to increasingly automate processes and augment humans.
• Multiexperience - use augmented reality (AR), virtual (VR) to create e.g. ambient services.
• Democratization - provide citizen with easy access to technical or business expertise.
• Human augmentation - enhance a person’s cognitive and physical experiences.
• Transparency and traceability - of responsible data usage, a matter of ethics, integrity, openness, etc.
• Edge computing - putting sensors, computing and services close together, filter data before ingress.
• Distributed clouds - helps with technical issues and regulatory issues.
• Autonomous things - including drones, robots, ships and appliances using AI for tasks usually done by humans.
• Practical blockchain - secure and traceable interaction, made available to industry for deployment.
• AI security – defend security attacks.
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What does Gartner say? Top 10 strategic tech

• Many players in the private sector relate to these trends of emerging technologies.
• Especially prominent of startups, given they are emerging technologies.
• Often depend on composition of different existing components, where startups are
often themselves supplying a component.
• Pushes boundaries of perception, ethics and legislation.
• In more cases than not related to processing of data, data gathering etc., but often
less data generation.

Digital Evolution Index

• The Digital Evolution Index (DEI) takes the
temperature on digital developments in
countries around the world[1].
• Norway is lagging a little behind.
Rate of change is dropping.
• Being the world champion of
applying new technology is
maybe not enough.
[1] EU - Digitising European Industry, Reaping the full benefits of a Digital Single Market

Digital Evolution Index

• Norwegian actors should address and
pursue possibilities in digitization and
digitalization whenever possible.
• Personnel cost in Norway is high, making
this even more important in order to
digitize and capitalize to elevate
competitiveness and ensure longevity for
society and businesses.

[1] EU - Digitising European Industry, Reaping the full benefits of a Digital Single Market

Platform technology top 100

Skill and competence

• Over 50% of employers in organizations state their employees lack digital talent
skills. Limited internal training or career paths.
• Over 50% of employees state they would move to another employers if they feel
their digital skill is stagnating.
• Abundant job opportunities, employers anxious of loosing key personnel.

[1] The Digital Talent Gap – A study by Cap Gemini and LinkedIn, 2017

Observations from partners
• Digitization and digitalization usually condense down to:
• digital competence, how we can solve numerical problems and analyze data on a
computer, how to optimize it, its presentation and storage
• domain specific competence which handles the models, methodology and
approximations used.
• business development and executive competence, including legal and ethical aspects.
• Developing knowledge and facilitating such that it is possible to bridge these competences
are of utmost importance to be successful and sustainable. Valid for all sectors.
• Industry, public sector and academia need to unity in ways never seen before.

Observations from partners
• Added-value is key. In this context defined as "provides an incentive to the industry,
public sector and academia to pursue the suggestions posed".
• Understanding added-value for each sector, domain and market is thus of utmost
importance in order to realize developments in the digital domain.
• Having understood the added-value is also a good definition and milestone of
being able to communicate on the terms and language known or defined by the
industry, public sector or academia.
• Equally important when it comes to the optimization of absorption and utilization
of HPC, HPDA, AI, ML or associated technologies.

Observations from partners

• HPC, HPDA, AI and ML are simply too complex for most users.
• Users are not interested in HPC etc. They just want to solve a problem.
• An abstraction layer is needed in order to place the user in as familiar environment
as possible.
• Efficient execution and exploitation of resources are necessary.
• Any development, adaption, abstraction etc. need to be connected to actual needs,
i.e. user/use-case driven.

Observations from partners

• Lack of possibilities to reproduce and ensure provenance.
• Lack of oversight and control over large scale, high throughput simulations.
• Person months are expensive, usually the most expensive asset.
• Need higher degree of automation to release resources and reduce human error.

Overall focus points in the initial two-year phase
• Establish easy and user-friendly access to HPC, HDPA, AI and ML resources and competences.
Focuses on developments of training, technology and solutions. Use-case driven.
• User focused.
• On-demand.
• Problem/domain specific.
• Demonstrate added-value through use-cases with industry and public sector. Focuses on
business development, utilizing the developed training, technology and solutions as
facilitators.
• Develop an understanding of what constitutes added-value for Norwegian entities in the
context of increased adoption of HPC, HPDA, AI and ML.
• Successful outcomes will serve as guiding examples going forward.

Overall focus points in the initial two-year phase
• Training developments
• Provide support in the adaption of HPC, HPDA, AI and ML.
• Tools and mechanisms needed for using HPC, HPDA, AI and ML.
• Business development aspects, in particular the ability to spot new markets from existing portfolio and
how to improve current core business using HPC, HPDA, AI and ML.

• Offering courses from a variety of providers
• EUROCC Access: https://www.eurocc-access.eu/trainings/
• Exhange of training
• Dedicated training for end-users.
• Train the trainers.

Overall focus points in the initial two-year phase
• Business developments:
• Execute at least three successful use-cases motivated from partners from the industry and
public sector.
• Cast the understanding of the added-value for the use-cases into business development
models for the partners.
• Perform market analysis and creation of business development models for the discovered
added-value and developments performed in general.
• Development of predictable on-boarding schema and cost models to offer long term
stability for existing and new partners.

Overall focus points in the initial two-year phase
• Technological and solution developments:
• Establish front-ends to facilitate customizable user/problem/domain specific
environments. Abstract away the technical parts of HPC, HPDA, AI and ML. Should be
familiar to users.
• Establish workflow executors and managers for increased efficiency, repeatability,
reproducibility and ability to respect provenance.
• Establish seamless authentication and federation from front-end to compute and storage
resources.
• Establish possibility to isolate compute and storage resources.

Exemplification of how we would like to work
• Provide help through small collaborative projects, called use-cases, which are easy to establish
(minimum formalities).
• Use-cases will address crucial needs of the industry or public sector (knowledge development,
development of prototypes or services, generic infrastructure components).
• Use-cases will have clear goals and are dynamically evaluated
• Efforts covered by the respective partners (industry, NCC)
• Develop clear strategy with the industry with respect to what is possible to contribute with for
the particular use-case (limited by elligble funds from EuroCC, other parallel projects that
might exists, existing partnership with NCC partners and so forth). Solution oriented approach.

Exemplification of how we would like to work
• Use-case #1: machine learning/knowledge development
• End user comes to us with an idea, but lacks knowledge components how to do it in practice.
For instance how to implement machine learning on an existing dataset, or how to improve
the current employed machine learning routines. The end user would for instance like to use
this knowledge to optimize processing parameters in the production line.
• We set a common goal: transfer or develop knowledge together with end user, introduce the
end user to existing frameworks and user friendly interfaces to lower and narrow scope of
knowledge development/transfer.
• Work structure: investigation of a simple yet meaningful process; data analysis of relevant
data using different methodologies; discussion with industry assessing relevance of findings;
refinement of procedures; assessment and discussion of IT-requirements; discussion of
methodologies (machine learning & IT)

Exemplification of how we would like to work
• Use-case #2: Access to user friendly front-end and abstraction layer
• End user comes to us with specific needs of computational resources, but finds HPC and associated
technologies too hard to penetrate and have very limited knowledge of SSH, batch systems,
parallelization, optimization etc. They currently run their simulations on spec'ed out desktops, but
feel limited.
• We set a common goal: develop customized pilot/demonstrator front-end for analyzing the
problem at hand in an environment that is known to end user, e.g. supplying inputs to a particular
model and getting results back in a nice interface. Computations are behind the scenes executed on
HPC infrastructure.
• Work structure: understand what the end user needs (define the familiar environment) and pilot a
solution together with the end user based on that. Use existing code from end user (limited code
development/adaptions). Also illustrate additional improvements and posibilities that can be
exploited. Consider and discuss with end user how the pilot can be put into production.

Exemplification of how we would like to work
• Use-case #3: Handling high throughput, or large amount of calculations
• End user comes to us with specific needs of getting an overview of an
increasing amount of calculations and they have specific ideas on how to
extend this.
• We set a common goal: develop and transfer knowledge regarding workflow
systems, in addition to developing a prototype with the end user.
• Work structure: end user is bringing the code and overall workflow, we
contribute with knowledge and prototype. Develop and discuss extensions
with respect to continuation.

Current status

• In the final process of selecting the initial use-cases. Currently spanning: the
agriculture, aquaculture, energy, health, mining, and oil and gas sector.
• Start executing use-cases early spring.

Short break before Q&A/discussion
session
[fill your cups!]
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