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The quantum software Hello World

1
pip install giskit

¢
I

Prom qiskit import QuantumCircuit, transpile
from qiskit_aer import Aer, AerSimulator 3
thon app.
def demo_function(shotsAmount=1000) : Py PP-pYy
simulator = AerSimulator(method="statevector", device="GPU")

circuit = QuantumCircuit(2, 2)
circuit.h(0)

circuit.cx(o, 1)
circuit.measure([@, 1], [@, 1])

Total count for @@ and 11 are: {'11': 1007, '00': 993}

compiled_circuit = transpile(circuit, simulator)

job = simulator.run(compiled_circuit, shots=shotsAmount)
result = job.result()

counts = result.get_counts()

print("Total count for @@ and 11 are:", counts)
print(circuit)

result = demo_function(2000)

@VladStirbu
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”% Thoughts on quantum programmming model...

Classical Quantum
Programming languages Beyond circuits? developer
LLVM LLVM/QIR compiler
et arcnectire ~-NGECN - BENCC. .- - ARG
Microarchitecture ~ armé4 X86_64
arm x86
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Quantum Execution = distributed computing
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Handling the distributed nature of the system ®)|C

OpenMIP

rF_ ®
<@ CORBA
Common Object Request Broker Architecture ‘”’
Open MPI




8 Quantum-classical computing integration paradigms
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» Interoperability

Epic failures from classical computing

SOAP <z
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e

» Security Specifications » Transaction
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» XML Specifications

https://en.wikipedia.org/wiki/IP_Multimedia_Subsystem

https://www.innog.com/resources/ws-standards-poster/

And the winner is Web 2.0 and HTTP
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% Not always seamless integration @\C

QMIO: A tightly integrated hybrid HPCQC
system

: : .~ 1[0000—0001—5864—283X] A & 2[0000—0003—2354—4572
Javier Cacheiro’! I, Alvaro C Sanchez?! I
Russell Rundle3[0000-0001-8292-1329] ' George B Long?3l0000-0002-1787-9539]

Gavin Dold3[0000-0002—6155-3800]  Jarnie Frie]310000-0002-1328-9961] ;1 Andrés
Gémeg ] [0000—0001—7272—8488]

! Galicia Supercomputing Center (CESGA), Santiago de Compostela, Spain
info@cesga.es
> FSAS International Quantum Center (Fujitsu), Santiago de Compostela, Spain
3 Oxford Quantum Circuits (OQC), United Kingdom

https://arxiv.org/abs/2505.19267

The main issue with this approach was that, each time the Qiskit or PyTket
backend internally submitted a quantum circuit job to SLURM, it incurred a

ienificant overhead—between 1 and econds—because the SLURM resource

manager is not intended to run jobs of less than a second of duration. This
prompted us to explore alternative approaches.
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% :
% Qubernetes jobs on quantum hardware @\C

Developer Computer Qubernetes cluster
[
push .| Container pull
> Jupyter Notebook "' Regist Accelerated
Pyt gistry Quantum Quantum Quanturp QPU Proxy QPU API
» Computation c . Computation > ) >
omputation <service> (manufacturer)
User A <pod> <pod>
<pod>
A 4
8s_kernel »  Scheduler
q°s_ kubegtl CPU GPU QPU (_)\ M
A
Master Workers

Stirbu, et al. Qubernetes: Towards a unified cloud-native execution platform for hybrid classic-quantum computing. Information and Software Technology (2024)

.. « (8sctl jupyter
pip install g8s mmmmp « g8sctl execute --target gpu app.py
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”% Simplify simulations on CUDA with Qubernetes

Dev Deps 5
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g 5
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”% The Qubernetes stack

Qrisp
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”% Conclusions ®)|C

* Expertise to enter the space is very high
* Runing code wins

* Abstractions are important
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Thanks

vlad.a.stirbu@jyu.fi
https://www.qubernetes.dev
https://github.com/qubernetes-dev/q8s-kernel
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