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Quantum Computer (1/2)

Quantum Computer (2/2)

| Microsoft Arg working
on ¢rydgenic memory
- v for quanturm ¢omputerss
1BM makes quancum p

=N
Google bought a quantum
computer developed by
D-Wave Syscems Inc.

= Quantum mechanics applies te all systems from micro to macro scale and
enables superposition and entanglement.

» Reversible computing:if no i is erased, computation may in principle
be achieved which is thermodynamically reversible, and require no release of
heat . - )

(1) D. Aggarwal et al. "Quantum attacks on Bitcoin, and how to protect against them”, arXiv 1710:10377v1. Oct. 28, 2017
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Quantum Moore’s Law
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Year | # of qubits
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2014 5

I 2014 3
’ Google moves toward quantum
2016 5 supremacy with 72-qubit
. computer

e — . "
2017 20
2018 49
2018 72

(1) D. Aggarwal et al. "Quantum attacks on Bitcoin, and how to protect against them”, arXiv 1710:10377v1. Oct. 28, 2017
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PQC(Post-Quantum Cryptography)

| Number theoretic hard problems I

. Inteabr.factorization Problem
+ Discrete t:ogarithm Problem.-
« Elliptic Curvé'bjscrete Logarithm Problem

Shor Algorithm
[Sho94]
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ICT R&D Roadmad in Korea (2019-2013) to Quantum Communication
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