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NCC Iceland – Part of a Larger European Network of NCCs

IHPC National Competence Center 
for HPC & AI in Iceland

[1] IHPC.IS

[2] EuroHPC JU

[3] EuroCC Projects

[4] Digital
Europe
Programme

https://www.ihpc.is



Icelandic National Competence Center (NCC) for HPC & AI – Quantum Computing Activities – Prof. Dr. – Ing. Morris Riedel 3 / 22

NCC Iceland – Application Domain-Specific Simulation & Data Labs (SDLs)
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With NCCs help we have been able to run our wave 
based acoustic simulations on GPU based HPC 
systems allowing us to run larger simulations than ever 
before and making it possible for Treble to verify the 
accuracy of our technology. We are grateful to have 
received HPC access through the NCC Iceland, 
including user support on technical environments, 
scalability, and configuration of the HPC systems. We 
are happy therefore to have contributed to one 
success story of the collaboration from Treble with 
NCC Iceland

https://www.ihpc.is

[5] Treble

[6] Mideind



Combining Scientific Domain-Specific Icelandic HPC/AI Competencies
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Icelandic is a low-resource  language (i.e., 
less corpora to train AI/LLMs) – Google 
Translate & ChatGPT without ‘innovative 
approaches‘ do not work very well

[7] TrustLLM



Combining Scientific Domain-Specific Icelandic HPC/AI Competencies

[7] TrustLLM
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[8] CoE RAISE
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[7] CoE RAISE

[8] CoE RAISE
[9] JUNIQ
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CoE RAISE Outcome – Unique AI Framework (UAIF) & Quantum Computing
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[8] CoE RAISE

[10] M. Riedel & C. Barakat et al., 
"Enabling Hyperparameter-Tuning 
of AI Models for Healthcare using 
the CoE RAISE Unique AI 
Framework for HPC, 2023
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Selected Quantum Computing Activities: Strong Icelandic–German Cooperation
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Selected Quantum Computing Activities: Using D-Wave Advantage system JUPSI

▪ Facts
▪ First Quantum Annealer (QA) in Europe in 

operation at Jülich Supercomputing Centre 

▪ (also one of the largest with 5,617 qubits)

▪ Number of qubits is large – yet the actual size 
of problems that can be computed is small
(i.e., downsizing problems from earth observation)

▪ Results can be improved in several use cases

▪ 5 hours of additional compute time (10h total) 
on QA granted to CoE RAISE partners

▪ Interesting time-to-solution
▪ Note that one run on this Quantum 

device usually requires only (milli–)seconds 

▪ E.g., compare runtime in machine learning 
optimisation with stochastic gradient descent
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Selected Quantum Computing Activities: Hyperparameter Optimization (HPO)

▪ CoE RAISE Studies
▪ Quantum Support Vector Regression (Q-SVR) 

with Swift Hyperband (HPO algorithm)

▪ Approach
▪ Train several models with 

different hyperparameters until 
a certain threshold in time
(i.e., 20 epochs) is reached on a 
classical HPC system
▪ Transfer the (incomplete) learning 

curves of these models to a QA 
▪ Fit a Q-SVR to predict the 

performance for the rest of the 
epochs
▪ Train the models with the best 

performance (according to the 
regression model) until completion 
on the classical HPC system
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Selected Quantum Computing Activities: HPO Comparisons & Q-SVR Results

▪ Findings
▪ Swift Hyberband provides similar target 

model performance as default Hyperband 
while consuming fewer computational 
resources (∼ 9.4% for NN training on cifar-10)

▪ QSVR consumes fewer epochs than the SVR 
for the NN cases (cifar-10 & TinyImageNet),  
but more for the  other instances

▪ Hybrid solver outperforms both SVR & 
QSVR-based Swift-Hyperband

▪ Datasets from OpenML Curated 
Tabular Regression benchmark

Grid Stability dataset

[11] E. Wulff et al., 2024
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[12] S. Fischer et al.



NCC Iceland – SDL Software Engineering – Quantum Computing Activities 

[8] CoE RAISE

[9] JUNIQ

[11] E. Wulff et al., 2024
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NCC Iceland – SDL Remote Sensing – Quantum Computing Activities (1)
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[9] JUNIQ

[13] A. Delilbasic et al., 2024



NCC Iceland – SDL Remote Sensing – Quantum Computing Activities (2)
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[9] JUNIQ

[14] E. Passeto et al., 2024

[15] QC4EO Study



NCC Iceland – Recognized by Icelandic Government & Quantum News
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[16] Press
release
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