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Abstract: There has been tremendous progress in the many layers needed to realize large-scale quantum computing, from the hardware layers to the
high level software. There has also been vastly increased exploration into the potentially useful applications of quantum computers, which will drive
the desire to build quantum computers and make them available to users. I will describe some of my research in quantum algorithmics and quantum
compiling.

The knowledge and tools developed for these positive applications give us insight into the cost of implementing quantum cryptanalysis of today's
cryptographic algorithms, which is a key factor in estimating when quantum computers will be cryptographically relevant (the "collapse time"). In
addition to my own estimates, I will summarize the estimates of 22 other thought leaders in quantum computing.

What quantum cryptanalysis means to an organization or a sector depends not only on the collapse time, but also on the time to migrate to
quantum-safe algorithms as well as the shelf-life of information assets being protected. In recent years, we have gained increasing insight into the
challenges of a wide-scale migration of existing systems. We must also be proactive as we deploy new systems. Open-source platforms, like
OpenQuantumSafe and OpenQKDNetwork, are valuable resources in helping meet many of these challenges.

While awareness of the challenges and the path forward has increased immensely, there is still a long road ahead as we work together with
additional stakeholders not only to prepare our digital economy to be resilient to quantum attacks, but also to make us more resilient to other threats
that emerge.
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