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Introduction Multiprogramming and VQE

* VQE limitation
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(a) 8 optimizations with 16 measurements.

(a) Hardware throughput = 40%

(b) Hardware throughput = 80%

H, estimation, 10 optimisations

H, estimation, 12 optimisations
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The multi-programming mechanism

Which factors should we consider to build a multi-programming technique?
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(b) 10 optimizations with 20 measurements. (c) 12 optimizations with 24 measurements.

e Results

* Hardware throughput can be up to 73.8% with an error rate of
less than 10%.

*Crosstalk

*Partition qubits to reliable regions
*Qubit mapping (routing)

*Task scheduling

Multiprogramming and ZNE

*Number of simultaneous circuits

* Zero noise extrapolation (ZNE) error mitigation.
* Noise-scaling
* Extrapolation
* Extra circuit overhead

Hardware throughput vs Circuit fidelity
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EXpCI’lIIlCIlt Setup Benchmarks
* Execute different number of the same circuit on IBM Q 65 * Results

Manhattan.

* The error rate 1s reduced by 2x without any circuit overhead.
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