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Aims and contributions of this work

Optimisation

Translation O Circuit extraction

Patterns X 3 Circuits

» Conversion between the gate based and measurement based
models
» ZX-calculus as a tool for translation

» Circuit extraction algorithm for measurement patterns whose
translation has a gflow
» This generalises the algorithm by Duncan, Kissinger, Perdrix
and van de Wetering (2019)
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» \Want measurement patterns that both 1) are implementable,
and 2) yield a deterministic outcome

» For patterns with measurements in only the XY-plane, a known
sufficient condition is causal flow (Danos and Kashefi, 2006)

> If all three measurement planes are allowed, both necessary
and sufficient condition is gflow (Browne, Kashefi, Mhalla and
Perdrix, 2007)

> |dea: order vertices in such a way that any measurement error
can either be corrected in the future, or cancels out with
another measurement error
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General idea of the algorithm

» Translate measurement pattern to a ZX-diagram:
unextracted | extracted
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> Apply local rewrites to the unextracted part

» When the frontier vertices look like a circuit, move them to
the extracted part
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Future work

» The current procedure assumes that two-qubit gates can be
applied between any two qubits, which is not the case in
current and near term devices

» |t may thus be useful to replace this part of the algorithm with
one incorporating routing, as developed e.g. by Kissinger and
Meijer-van de Griend (2019)
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