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https://cloud.google.com/blog/products/identity-security/why-google-now-uses-post-quantum-cryptography-for-internal-comms
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Problem 1: Number of qubits
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https://quantum-journal.org/papers/q-2021-04-15-433/

https://en.wikipedia.org/wiki/List_of_quantum_processors
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Problem 1: Number of qubits

E.g. to run Shor's algorithm on RSA-2048, you would need
around 2 million "noisy” qubits to have sufficient memory

Problem 2: Error correction

It is really hard to prevent any unintentional outside influence
that would cause the quantum state irrevertably to collapse
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“Nature 1sn't classical, dammit, and

1f you want to make a simulation of

nature, you'd better make 1t
quantum mechanical.”

— Richard Feynman
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Quantum Simulations

- Optimisation problems

- Simulating quantum sytems

- Weather simulations and forecasting

- Drug manufacturing & protein folding
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Qiskit — IBM quantum computing
development kit

https://docs.quantum.ibm.com/start
https://github.com/Qiskit
https://www.youtube.com/@qiskit
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()] @ CO giskit-random-bits.ipynb - C: X - -
<« C M 2> colab.research.google.com/drive/1JD_flbjWDHO04O0YIA9)WM6GDA4islitSEok#scrollTo=GbjGMZrWT1bu I D @
L - - - - . -
cO qiskit-random-bits.ipynb B Comment &, Share 13 ‘@
File Edit View Insert Runtime Tools Help All changes saved
— + Code + Text v E‘;‘: R + Gemini A

5 vV oo B @ R O
Y @ !pip install giskit
Ipip install giskit_ibm_runtime

{x}| [
2~  Show hidden output
(O
(’ from giskit import QuantumRegister, ClassicalRegister, QuantumCircuit
O from giskit.transpiler.preset_passmanagers import generate_preset_pass_manager
from giskit_ibm_runtime import QiskitRuntimeService, SamplerV2 as Sampler
from qiskit_ibm_runtime.fake_provider import FakeAlmadenV2
def get_random_bits_circuit(n: int):
qr = QuantumRegister(n)
cr = ClassicalRegister(n)
qc = QuantumCircuit(qr, cr)
# Apply Hadamard gate to place qubits into superposition of @ and 1
qc.h(qr)
qc.measure_all()
return qc
<>
# Create fake backend service
backend = FakeAlmadenV2()
=
# 0r uncomment this if you want to run on real hardware
B3 # Your will need to create an IBM developer account and enter your API token

H b vihicsh miviae wan TRAmimanth feran erama ¥ +hasie hardioases

« 0s completed at 5:55PM ® X

Let's you run uantum
circuits in simulators and
against real hardware




Conclusion — Using quantum computing today

Recommended reading & watching

Programming Quantum Computers by Eric R. Johnson,
Nic Harrigan & Mercedes Gimeno-Segovia (O'Reilly)

Youtube video: The Map of Quantum Computing -
Quantum Computing Explained

https://www.youtube.com/watch?v=-UIxHPIEVgA, https://dominicwalliman.com/

Youtube channel: IBM Technology

https://www.youtube.com/@IBMTechnology/search?query=quantum
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Recommended reading & watching

Programming Quantum Computers by Eric R. Johnson,
Nic Harrigan & Mercedes Gimeno-Segovia (O'Reilly)

Youtube video: The Map of Quantum Computing -
Quantum Computing Explained

Youtube channel: IBM Technology

Always look for free
online courses e.g. offered
by universities



Conclusion — Thank you

ge E @ Link to the slides:

https://www.julianburr.de/
developer-week-2024-slides.pdf

https://www.linkedin.com/in/julianburr/
https://twitter.com/jburr?0
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