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Description

The idea of the project was to the improvement of qiskit-alt,  a high-
performance Julia backend for Qiskit with a Python frontend. During 
the discussion, John and Jim agreed to mentor me on my work on 
open-source Julia library QuantumCircuits which use Qiskit to 
execute the circuit on real devices.



IBM Quantum / © 2021 IBM Corporation

QuantumCircuits

open-source - Apache License 2.0

https://github.com/Adgnitio/
QuantumCircuits.jl
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Why?

- I love Julia, and Quantum :)

- Possibility of learning

- Problems, that I encountered when using QML in Qiskit.
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Installation
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Use
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Use
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QML Issues 1

According to my knowledge, Qiskit allows using only a 
parameter-shift rule to calculate the derivatives. In 
QuantumCircuits I use the Zygote library to calculate 
the gradient of the circuits. Thanks to this, the QML 
algorithms run much faster on the simulator.
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QML Issues 2

In Qiskit, there is no easy method to define loss function 
comparing two unitaries.

Parameter finding for Cartan's KAK Decomposition 
decomposition.
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Future works

The library is in the alpha stage, it works but:

- There is no documentation.

- There are issues in tests for different Julia, Python, and Qiskit versions.

- I would like to do some refactoring and improvement in the library.

- I would like to implement in the library the algorithm for derivative pricing using Quantum 
Monte Carlo.



IBM Quantum / © 2021 IBM Corporation


	Welcome to the Qiskit presentation template
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11

