Abstract: The goal of near—term quantum computing is to utilize noisy quantum
devices to gain tangible performance over classical computers in useful
applications. However, it remains a great research challenge to achieve this
goal. High-level optimizations in the quantum toolchain can provide an
accelerated pathway to useful near—term quantum computing applications. In
particular, strategically exposing physical technology details to the quantum
software stack can lead to orders—of-magnitude savings in machine

resources. At the same time, there is a pressing need for automated
verification to control the added complexity as we break traditional
abstractions. In the first half of this talk, I will describe a compilation
method to improve the efficiency of quantum computing systems by compiling
directly to analog control pulses. Then, I will talk about an effort in the
IBM Qiskit compiler to verify the heavy optimizations performed in the quantum

compilation process
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