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1John DeMoss and Kevin Cahill — 2007 — 'Laminar Flow' — University of New Mexico — Dept. Physics & Astronomy
2Charles H Bennett — 1973 — 'Logical Reversibility of Computation' — IBM J. Res. Dev.
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1Leo Szilard — 1929 — 'On the decrease of entropy in a thermodynamic system by the intervention of intelligent beings' — Zeitschrift fiir Physik
2Rolf Landauer — 1961 — 'lrreversibility and heat generation in the computing process' — IBM J. Res. Dev.
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1Leo Szilard — 1929 — 'On the decrease of entropy in a thermodynamic system by the intervention of intelligent beings' — Zeitschrift fiir Physik
2Rolf Landauer — 1961 — 'lrreversibility and heat generation in the computing process' — IBM J. Res. Dev.
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4Anders Andrae and Tomas Edler — 2015 — 'On Global Electricity Usage of Communication Technology: Trends to 2030' — Challenges



CCBI Symposium 2021

performance

< 0.3 kT

Z&q 2jkﬂ3]h[&[

Landauer2-Szilard? Principle

107 b
109
10°
104 L
103
102

10

1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030

End of Moore's Law3

[ I=-7) pilogp,

2015 -

Best case

2030 |

Expected
2030

12th May 2021

Scaling

Global electricity demand *

Other demand
i
IT demand II
]
40,000 TWh

[e)

{6

[C ==

|O =&

,1:>./‘ S Quantum Computing
! o

1Leo Szilard — 1929 — 'On the decrease of entropy in a thermodynamic system by the intervention of intelligent beings' — Zeitschrift fiir Physik
2Rolf Landauer — 1961 — 'lrreversibility and heat generation in the computing process' — IBM J. Res. Dev.

3Kunle Olukotun, Lance Hammond, Herb Sutter, Mark Horowitz and extended by John Shalf

4Anders Andrae and Tomas Edler — 2015 — 'On Global Electricity Usage of Communication Technology: Trends to 2030' — Challenges



CCBI Symposium 2021 12th May 2021

Silicon:

Yesterday?

Tick? FlatTop? Pendulum?

1Frank, Ammer, Love, Rixner, Vieri — 1996-1999 — Tick, FlatTop, Pendulum processors
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= Microsoft Azure
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Home / Services / Azure Quantum

- Quantum:

PREVIEW

Azure Quantum

The most innovative quantum computing a
in a single marketplace quantum service Real_ q u antu m com p u‘te rs

Right at your fingertips. )
_— 1BM offers cloud access to the most advanced quantum computers available.

Learn, develop, and run programs with our quantum applications and systems.

Sign in to IBM Quantum
QUANTUM COMPUTING

1BMid
Honeywell

: G O in ¥ @
Honeywell quantum solutions

Trapped-ion system with high-fidelity, fully
connected qubits and the ability to perform mid-

circuit measurement. New to IBM Quantum?

Create an 1BMid account
Code with Python
Program and prototype with Qiskit

software integrated into Quantum
Lab - no installation required.

1Frank, Ammer, Love, Rixner, Vieri — 1996-1999 — Tick, FlatTop, Pendulum processors
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1Hao Wang — 1961 — 'Proving theorems by pattern recognition—II' — Bell Labs Tech. J.

2Erik Winfree — 'Simulations of Computing by Self-Assembly' — 1998 — Tech. rep. California Institute of Technology

3Brailovskaya T, Gowri G, Yu S, Winfree E — 2019 — 'Reversible Computation Using Swap Reactions on a Surface’ — DNA Comp. and Mol. Prog.
4Samuel Clamons, Lulu Qian, Erik Winfree — 2020 — 'Programming and simulating chemical reaction networks on a surface' — J. R. Soc. Interface
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William Earley — 2016-2021 — 'Modelling approaches to molecular computation' — EPSRC Project Reference 1781682

William Earley — 2020 — 'Engines of Parsimony: Part |; Limits on Computational Rates in Physical Systems' — arXiv

William Earley — 2020 — 'Engines of Parsimony: Part II; Performance Trade-offs for Communicating Reversible Computers' — arXiv
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