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Quantum Machine Learning: Qiskit 1.X vs PennyLane 0.X
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Quantum Bits
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Why to use quantum instead of classical?

• Google has demonstrated in 2019 quantum supremacy: 
https://blog.google/technology/ai/what-our-quantum-computing-milestone-means/ 

• In quantum algorithms: parallelism 
• In quantum machine learning: more complicated connections due to entanglements 

resulting in less parameters -> meaning less overfitting
• General possibility of simulating the processes from nature e.g. molecules generation

https://blog.google/technology/ai/what-our-quantum-computing-milestone-means/
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Maths or, even better, machine learning? Pff, Python!
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Qiskit by IBM

• General framework for quantum computing, e.g. just executing 
quantum algorithms

• Has its own machines and has optimization for that with transpilers 
and built-in error mitigation
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Qiskit v1.2

• Recently (February 2024) got an upgrade to 1.0 with poor backward compatibility and now 
slowly adapting the algorithms, tutorials etc.

• Has it's own machine learning algorithms and integration with PyTorch etc. that needs to 
be now verified with latest changes

https://www.ibm.com/quantum/blog/qiskit-1-0-release-summary
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Qiskit 1.2: good to know

• Main channel of support: Slack
• Has very good tutorials also with videos at YouTube, i.e. for lazy learners
• Has possibility of drawing circuits  but NO MORE Lab with Jupyter Notebooks
• You can register and get access to 100+ qubit quantum computer!

https://qisk.it/join-slack
https://www.youtube.com/@qiskit/
https://quantum.ibm.com/composer
https://lab.quantum-computing.ibm.com/
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PennyLane by Xanadu

• Originally developed for quantum machine learning

 



Zurich University of Applied Sciences and Arts
InIT Institute of  Applied Information Technology

9

PennyLane v0.38

• More stable and backwards compatible compared to Qiskit
• Has no own quantum machines and needs to make people sure that they can run on IBM 

machines and even use Pennylane with Qiskit: https://pennylane.ai/qml/demos/ibm_pennylane/, 
https://docs.pennylane.ai/projects/qiskit/en/latest/

 

https://pennylane.ai/qml/demos/ibm_pennylane/
https://docs.pennylane.ai/projects/qiskit/en/latest/
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PennyLane: good to know

• Main channel of support: https://discuss.pennylane.ai/ 
• Has tutorials with funny pictures and even codebooks - but it all is definitely not for lazy 

people
• Has good quantum chemistry
• Better integration with PyTorch and Tensorflow compared to Qiskit

https://discuss.pennylane.ai/
https://pennylane.ai/qml/
https://pennylane.ai/codebook/
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Closer to practice: RSA Algorithm
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Shor’s Algorithm

https://www.youtube.com/watch?v=lvTqbM5Dq4Q
https://www.youtube.com/watch?v=FRZQ-efABeQ  

https://www.youtube.com/watch?v=lvTqbM5Dq4Q
https://www.youtube.com/watch?v=FRZQ-efABeQ
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Shor’s algorithm with Qiskit and PennyLane

• PennyLane: https://pennylane.ai/codebook/10-shors-algorithm/04-shors-algorithm/
• Qiskit: 

https://quantumcomputing.stackexchange.com/questions/38250/where-to-find-a-generic-i
mplementation-of-shors-algorithm-with-qiskit 

https://pennylane.ai/codebook/10-shors-algorithm/04-shors-algorithm/
https://quantumcomputing.stackexchange.com/questions/38250/where-to-find-a-generic-implementation-of-shors-algorithm-with-qiskit
https://quantumcomputing.stackexchange.com/questions/38250/where-to-find-a-generic-implementation-of-shors-algorithm-with-qiskit
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Financial aspect: Black Scholes Model

https://www.investopedia.com/terms/b/blackscholes.asp 

• Various limitations exist in the formula, including 
assuming a constant risk-free rate over time, a constant 
volatility over time, and stocks not paying dividends, to 
name a few. Despite these setbacks, bankers have 
adapted the formula to help accurately price options 
over time using partial derivatives

https://www.investopedia.com/terms/b/blackscholes.asp
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Financial aspect: qGANs for option pricing

https://medium.com/geekculture/using-quantum-computers-to-price-options-5bd92ab5fe5c 

https://medium.com/geekculture/using-quantum-computers-to-price-options-5bd92ab5fe5c
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An Experimental Comparison of Qiskit and Pennylane for 
Hybrid Quantum-Classical Support, 12 June 2024

• Link

https://link.springer.com/chapter/10.1007/978-3-031-62799-6_13
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Quantum Machine Learning Challenges

• Loading data from classical format to quantum takes time
• Number of qubits is still not enough for training models like quantum Chat-GPT and 

applied quantum chemistry
• Cost of quantum machines is ~1.6$/sec
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Quantum Machine Learning Challenges

• That's why researchers mainly use hybrid classical-quantum
• It seems to be the same as with neural networks and GPU - we need to continue 

developing both algorithms and Python API, and wait when technology comes to the right 
point…
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Quantum Machine Learning: what do we do?
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Quantum Computing: hottest news

2 days ago

4 days ago
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Thank you (or not, with probability 0.5)


