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NCC Iceland at a Glance & Collaboration
Iceland, NCC 33

International Cooperations
 Tactical: ~4 Joint PhDs with Juelich Supercomputing 

Centre in Germany (#1 HPC System in Europe)

Teaching & Education in HPC & AI
 University of Reykjavik

 University of Iceland

 Arctic Webinar Series
(with US partners)

 Digital/Horizon Europe 
MSc in HPC

IHPC Community of Users
 Organized around RANNIS proposals

 ~53 scientific experts & research group 

 UoIceland/UoReykjavik, Iceland Geo Survey 
ÍSOR, Met Office & industry: Matis, etc.

EuroHPC EuroCC National 
Competence Center for HPC & AI

 EU Project (09/2019-08/2021), 2 years

 Building Simulation and Data Labs 
(SDLs) of the IHPC Community of Users

 Supports industry engagement in HPC

EuroHPC LUMI Supercomputer in Finland
 Supercomputer funded by Finland, Belgium, Czech Republic, 

Denmark, Estonia, Iceland, Norway, Poland, Sweden, Switzerland 

 Co-Funds by EC and Iceland participation funds from: UoIceland, 
UoReykjavik, and Hannes Jonsson & Egill Skulason

Icelandic National Infrastructure for HPC
 HPC hardware funds by RANNIS; now via roadmap IReiP

 Proposals yearly required to obtain funds still

 Joint proposal from IHPC community

 Strategic: Plans of building an Icelandic National Lab
with international cooperation together with Industry 
(e.g. Kaiser Global, other investors)

 Tactical: EC Projects like DEEP-EST, EOSC-Nordic, 
RAISE Center of Excellence (CoE)

NCC
Iceland



The Competences of the NCC at a Glance
Iceland, NCC 33

Competence category Level of HPC readiness of users

Digitalization needed Digitally ready HPC ready HPC users HPC champions

Awareness creation

Expert technical consultancy Experience in teaching
technical topics like HPC & 
HPDA systems

Experience in Modular 
Supercomputing Architecture
Technologies

Experience in parallel &
distributed training of HPDA / AI 
models

Services and products Application Experience in 
HPDA & Remote Sensing (#6 
in the world) 

Business & project 
consultancy

Technological assessment 
and PoCs

Experience in Quantum 
Computing (i.e., quantum 
annealing)

Mastering the EU HPC 
ecosystem

Experience in forming
Simulation & Data Labs 
(science & industry partners)

1 2 3

4

5

6



Example Competence 1
Experience in Teaching Technical Topics like HPC & HPDA Systems

• Expert Technical Consultancy 
 HPC ready users
• E.g. High-Performance Computing Course

(Advanced Scientific Computing)
• E.g. Cloud Computing & Big Data Course

(Parallel & Scalable Machine & Deep Learning)
• E.g. Natural Language Processing (NLP)
• Selected domain-specific courses with HPC relevance

1

[1] YouTube Channel: https://www.youtube.com/channel/UCWC4VKHmL4NZgFfKoHtANKg



Example Competence 1 – PhD Students
Experience in Teaching Technical Topics like HPC & HPDA Systems



Example Competence 2
Experience in Modular Supercomputing Architecture Technologies

• Expert Technical Consultancy 
 HPC users

2

[3] DEEP Series of Projects Web Page

JUWELS
Cluster

ESC

JUWELS
Booster

[2] YouTube, ’flexible and energy-efficient supercomputer: 
JUWELS is faster than 300 000 modern PCs

Application Co-Design

Potentially first 
Exascale system 

in Europe

[6] S. Kesselheimet al., ‘JUWELS Booster - A Supercomputer 
for Large-Scale AI Research‘, ICS 2021, to appear

Europe #1 HPC 
System in Top500



Example Competence 2 – Summary 
Experience in Modular Supercomputing Architecture Technologies

[7] M. Riedel et al., Practice & Experience in using Parallel & Scalable Machine Learning with Heterogenous Modular Supercomputing Architectures, in proceedings of IEEE IPDPS, 2021



Example Competence 3
Experience in Parallel & Distributed Training of HPDA / AI Models

• Expert Technical Consultancy 
 HPC Champions
• E.g. using Horovod to scale-up 

TensorFlow & Keras for Deep Learning
• E.g. with remote sensing

applications (land cover analysis)
• E.g. with health sciences

applications (Covid-19 Xray analysis)

3

[4] Horovod

[5] R. Sedona, G. Cavallaro, M. Riedel, J.A. Benediktsson et al.: Remote Sensing Big Data Classification with High 
Performance Distributed Deep Learning, Journal of Remote Sensing, Multidisciplinary Digital Publishing Institute (MDPI), 
Special Issue on Analysis of Big Data in Remote Sensing, 2019

Healthy Patient Covid-19 Patientusing satellite images in remote sensing

Deep
Learning
Models

24 nodes x 4 GPUs = 96 GPUs



Example Competence 3 – Summary 
Experience in Parallel & Distributed Training of HPDA / AI Models

[7] M. Riedel et al., Practice & Experience in using Parallel & Scalable Machine Learning with Heterogenous Modular Supercomputing Architectures, in proceedings of IEEE IPDPS, 2021



Example Competence 4
Application Experience in HPDA & Remote Sensing (#6 in the world)

• Services and Products 
 HPC Users
• E.g. Feature Selection &

Engineering Methods
• E.g. Transfer-Learning expertise

with succesful deep learning networks
• E.g. Combination of 

traditional machine learning &
new deep learning models

4
Deep
Learning
Models

[10] J. Lange, G. Cavallaro, M. Riedel et al., IGARSS Conference, 2018

[11] G. Cavallaro, M. Riedel et al., IGARSS 2019



Example Competence 4 – Contacts 
Application Experience in HPDA & Remote Sensing (#6 in the world)

[8] IHPC SimDataLab Remote Sensing Web Page

Machine
Learning
Models

[9] AVIRIS

Challenges:
mixed pixels 

& 
unbalanced
land cover 

classes

Example: Land cover 
classification

Ernir Erlingsson



Example Competence 5
Experience in Quantum Computing (i.e., quantum annealing)

• Technological assessment & PoCs
 HPC Champions
• Experience with 

D-Wave Quantum 
Annealer System

• Cutting-edge IEEE
Training Events

5

[14] M. Riedel, UTMessan 2020 YouTube Video[13] Quantum SVM, D. Willsch et al.

[16] G. Cavallaro & M. Riedel et al., Approaching Remote Sensing Image Classification with Ensembles of 
SVMs on the D-Wave Quantum Annealer, Proceedings of the IEEE IGARSS 2020 Conference

[15] A. Delilbasic, G. Cavallaro, F. Melgani, M. Riedel, K. Michielsen: 
QUANTUM SUPPORT VECTOR MACHINE ALGORITHMS FOR REMOTE SENSING DATA CLASSIFICATION, 
Proceedings of the IEEE IGARSS 2021 Conference, to appear

[17] Summerschool Web Page



Example Competence 5 – Challenges 
Experience in Quantum Computing (i.e., quantum annealing)

[12] M. Riedel, G. Cavallaro, J.A. Benediktsson, ‘PRACTICE AND EXPERIENCE IN USING PARALLEL AND SCALABLE MACHINE LEARNING 
IN REMOTE SENSING FROM HPC OVER CLOUD TO QUANTUM COMPUTING‘, in Proceedings of the IGARSS 2021 Conference, to appear



Example Competence 6
Experience in forming Simulation & Data Labs (science & industry)

• Mastering the EU HPC ecosystem
 HPC Users
• Experience in establishing Simulation & Data 

Labs (SimDataLabs) for Community Building
• Based on experience over 15 years

6

[10] Icelandic HPC Community Web page

[18] IHPC SimDataLab Health & Medicine Web Page

[20] JSC Simulation Labs Web Page
Deep

Learning
Models 

for
ARDS



Example Competence 6 – SMEs
Experience in forming Simulation & Data Labs (science & industry)

[21] RAISE Center of Excellence Web Page

[10] Icelandic HPC Community Web page [23] EuroCC Project
[22] IHPC SimDataLab Accoustic & Tactile Engineering Web Page

SME

[24] Treble Technologies

SME

[25] Nordverse



Topics of interest for networking
To share with other NCCs

• Simulation & Data Lab Communities
• Get in contact w.r.t. domain-specific topics

• Technology Topics
• Interest to work together w.r.t. Modular 

Supercomputing & Quantum Computing

[10] Icelandic HPC Community Web page

[26] IHPC SimDataLab CFD Web Page

[27] IHPC SimDataLab Computational Chemistry Web Page

[28] Science Institute
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