ACAT 2024

Contribution ID: 6 Type: Oral

Quantum simulation with just-in-time compilation

Monday 11 March 2024 14:30 (20 minutes)

Quantum technologies are moving towards the development of novel hardware devices

based on quantum bits (qubits). In parallel to the development of quantum devices, efficient simulation tools
are needed in order to design and benchmark quantum algorithms and applications before deployment on
quantum hardware.

In this context, we present a first attempt to perform circuit-based quantum simulation using the just-in-
time (JIT) compilation technique on multiple hardware architectures and configurations based on single-node
central processing units (CPUs) and graphics processing units (GPUs).

One of the major challenges in scientific code development is to

balance the level of complexity between algorithms and programming techniques without

losing performance or degrading code readability. In this context, we have developed gibojit: a new module
for the Qibo quantum computing framework, which uses a just-in-time compilation approach through Python.
We also present recent results within the Qibo framework concerning different simulation methods such as
tensor networks and multi-node deployment.

We perform systematic performance benchmarks between Qibo and a subset of relevant publicly available
libraries for quantum computing.

Significance

This talk will present the latest enhancements in the Qibo framework concerning full state vector simulation
and novel results regarding tensor networks and multi-node implementations.
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