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Be it research teams developing next-
generation QPUs or quantum hardware
manufacturers fabricating production
devices or HPC centres operating full stack
cloud accessible platforms,  automated
calibration is necessary for the opfimal
operation of quantum computers. While
most solutions focus on rapidly tuning 1 and
2Q gates under some ideal conditions, they
ignore the in-depth characterisation and
the flexibility & robustness of the automation
framework. The day to day operation of
current generation QPUs often involves
many non-ideal situations — caused by
fluctuations in the environment, the conftrol
or the QPU itself; eventually resulting in sub-
optimal device performance or more
commonly, errors in the bring-up process.
QruiseOS offers an in-depth characterisation
routine and an accurate digital twin that is
key to debugging and identifying the
reasons for such failures. We present a
flexible automation framework that allows
selective execution of specific experiments,
multi-stage workflows, looping of individual
or groups of tasks, adaptive error handling,
fully parallelised execution, etc all
accessible  either programmatically  or
through a GUI. We discuss results and our
learnings from deployments on various QPUs
infegrating with different control stack OEMs.
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