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How to analyze quantum computing use cases

At the France Quantum 2025 event in Paris on June 10th, 2025, | had a chance to deliver a keynote on how to
analyze quantum computing use cases. It was a first of a kind presentation on this topic as far as | am

concerned.

| started with semantics, explaining the difference between a use case (prospective) and a case study
(retrospective). In the first case, you not only need to describe potential benefits (with a mix of speedup, better
results quality, lower capex/opex costs including energy), but also provide resource estimates. In the second
case, which is quite rare, at least in the industry and beyond fundamental quantum physics research, you need to
describe actual benefits in comparison with state of the art classical computing. Right now, you have >99% use
cases and <1% case studies of actual industry deployments. It may change in the future with hardware progress
(both in NISQ and FTQC regimes) and it will require alot more quantum algorithms and software innovation.

The video replay is available: How to analyze quantum computing use cases, June, 10th, 2025 (30 mn).

Aswell asthe slides and some commentson LinkedIn.

?

Some of my talk is based on the related paper | published back in October 2023. | added a critical view on the
key elements missing in most use cases. And the semantics discussed above.

proof of concept

* small-scale and
experimental project used
to validate a solution
before full-scale
implementation.

* needs resource estimates
and cost-benefit analysis
for validation.

case study

* retrospective and empirical
analysis of the deployment or
usage of a computing system in
a real-world context.

* used to investigate how a
system performs, how it is
adopted, or how users interact
with it.

* helps evaluate its effectiveness,
uncover lessons learned, or
guide future development.

use case (*) benchmark study

+ defines a way a + performance-oriented
technology is intended variant of a case study,
to be used. where a system is tested

+ prospective and under specific workloads.

structured description of .
system functionality and
potential benefits from
the point of view of an
end user.

compares the solution
against competing systems
or previous legacy
architectures.

* can be prospective in the
* should include resource case of quantum computing.

estimations.

v
quantum computing
in the industry today in NISQ

(*) success story & business case for non-technical descriptions

v
quantum computing
in some areas of fundamental research
and in future FTQC systems

A framework to analyze quantum computing case studies
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https://www.oezratty.net/wordpress/2025/how-to-analyze-quantum-computing-use-cases/
https://www.linkedin.com/company/francequantum/
https://www.youtube.com/embed/PypD9u-Iaz8?si=L3RXUJjeel4hAeUm
https://www.oezratty.net/Files/Conferences/Olivier%20Ezratty%20France%20Quantum%20June2025.pdf
https://www.linkedin.com/posts/ezratty_yesterday-at-the-france-quantum-2025-event-activity-7338453132647051264-e1oQ?utm_source=share&utm_medium=member_desktop&rcm=ACoAAAAVgdUB3BosVI5xO_hehYGjYCuwBq1TXaA
https://www.oezratty.net/wordpress/2023/a-framework-to-analyze-quantum-computing-case-studies/
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