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What are metrics and benchmarks?

• Benchmark

• (n) something that serves as a standard by which others may be measured or judged

• (n) a point of reference from which measurements may be made

• (n) a standardized problem or test that serves as a basis for evaluation or comparison (as of
computer system performance)

• (v) business - to study (something, such as a competitor's product or business practices) in
order to improve the performance of one's own company

• Metrics
• (n) business - a set of figures or statistics that measure results

• (n) synonym for benchmark

"benchmark!" Merriam-Webster.com. 2019. https://www.merriam-webster.com (15 Oct 2019).
"metric!' Oxford-English Dictionary. 2019. https://www.lexico.com (15 Oct 2019).
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What are metrics and benchmarks?

• Benchmark

• (n) a standardized problem or test that serves as a basis for evaluation or comparison (as of
computer system performance)

• *(n) a standardized test suite and method for postprocessing measurement results.
• For gate model quantum computers, the test suite is a family of (possibly random) quantum circuits.

• Metrics
• (n) a set of figures or statistics that measure results

• *(n) measurable quantities that may have meaning independent of a specific benchmark
• Eg., gate error rates, measurement fidelities, leakage current

"benchmark!" Merriam-Webster.com. 2019. https://www.merriam-webster.com (15 Oct 2019).
"metric!" Merria m-Webstercom. 2019. https://www.merriam-webster.com (15 Oct 2019).
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Benchmarking classical vs. quantum
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Performance metrics for
quantum computer systems
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Performance metrics for
quantum computer systems

Quantum computers have a very low TRL!
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Ta keaways

1. "Benchmarking a quantum computer" can refer to several distinct, but related tasks:
1. Quantum (as-built) vs. Quantum (as-built)

2. Quantum (as-built) vs. Classical (as-built)

3. Quantum (spec) vs. Classical (as-built)

4. Quantum (spec) vs. Classical (spec)

2. The TRL of (gate-model) quantum computers is TOO LOW for them to be compared directly to
classical computers.

3. Most quantum benchmarking effort goes towards characterizing errors in quantum primitives.


