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Software Competence Center Hagenberg

• Non-profit Ltd. research organization

for Data Science & Software Science

• Founded by Johannes Kepler University Linz in 1999

• Owner: State of Upper Austria, Johannes Kepler University, 

association of company partners

• ~130 employees (>160 including partners)

• COMET competence center (FFG funded)
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Quantum Computing Stack

https://minimumviableparagraph.com/20240514-understanding-software-stack-quantum-computing

High-level tools, libraries, and algorithms

Compilation, management of workloads, 

optimization, and simulation

Control systems, calibration, error correction, 

and the “real quantum” part

Use Case

Identifying suitable use cases in your business, 

and modelling the use case to be solved by a quantum computer
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Machine Learning

■ Quantum Machine Learning gives similar 

promises to classical machine learning

■ Many approaches

□ Parameterized Quantum Circuits (PQC)

□ Quantum Neural Networks

□ Quantum-enhanced Reinforcement Learning

□ Quantum Annealing

□ …

■ Many open questions how to practically achieve the 

theoretical advantage

Najafi, K., Yelin, S. F., & Gao, X. (2022). The Development of Quantum Machine Learning. Harvard Data Science Review, 4(1). https://doi.org/10.1162/99608f92.5a9fd72c

Hsin-Yuan Huang et al. (2022). Quantum advantage in learning from experiments. Science 376,1182-1186. DOI:10.1126/science.abn7293

https://doi.org/10.1162/99608f92.5a9fd72c
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Workflow Utilizing Quantum Computing
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Workflow Utilizing Quantum Computing → Challenges
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Diving a little deeper – The Quantum Table

■ Make quantum computing a bit more tangible

□ Actually tanglible

□ Show flow of information

□ Easy on the eye
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