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Context and Approach

Context Quantum Computer Models Workflows
Existing types of quantum benchmarks: 1. Reduction of order and transformation
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~pp Process run with classical computer

Some existi ng benchmark frameworks: Solution to the instance of the problem P> Process run with quantum computer

QED-C[7], QASMBench [8]

Quality metric

Ratio of the reference cost (inspired from [9]): Evaluation of the coverage of an instance set, following the work of Dunning I.
et al. [10]. Coverage metrics are problem-dependent.
< 0 if the solution of cost c* Ce, : coverage of a metric f of an instance I;

is better than solution of cost cpuf €o : coverage factor in [0, 1] (e2 = 0.05 in our experiments)
> 0 if the solution of cost c*

Is worse than solution of cost cpef

T'ref (C* 3 Cref)

Coverage of a single instance:

Ce, (fa I’L) — [f(]’b) — €2, f(l’b) T 62] a [07 1]

Number of instances which solutions is within €1 of the cost ¢ et

e1 € {0,0.01,0.05,0.1}: Coverage of a single metric on a set of instances:
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Experiment and Results

Problem and Instances

The Maxi mum Cut problem: Wall Chimera graph Pegasus graph Pegasus graph Zephyr graph
Quantum clock DW_2000Q Adv4.1 Adv6.1 Adv2
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