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The Power of the

Computational Perspective

e The algorithmic worldview is changing the
sciences: mathematical, natural, life, social.

® CS Is placing itself at the center of scientific
discourse and exchange of ideas.

® And this is only the beginning ...
----Richard M. Karp
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2007 ('07-"22) ITRS Technology Trends DRAM M1 Half-Pitch : 3-vear cvcle

Updated
Vi 2001 2003 2005 | 2006 2008 (2000 2012 2015 2018 2020
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Production | 2000 2003 004 007 2010 201 2016 2019 e
TActual [Actuall
Technology 151 107 go| 71 57 | 50 14
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M1 H-P {nm] ﬁ' #
ol : |
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) 98704 3-Year Te?hnﬂlog}? Cycle
" /
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AERFEHHRA LR UTRS 2016)

Technology Speed Dimension Energy per Comparison
(min-max) (min-max) gate-op

CMOS 30 ps-1 ps 8 Nnm-5 um 4 al

RSFQ 1 ps-50 ps 300 nm- 1pum 2 al Larger

Molecular 10 ns-1 ms 1 nm-5nm 10 zJ Slower

Plastic 100 us-1 ms 100 pm-1 mm 4 aJ Larger+
Slower

Optical 100 as-1 ps 200 nm-2 um 1pJ Larger+
Hotter

NEMS 100 ns-1 ms 10-100 nm 12zJ Slower+
Larger

Biological 100 fs-100 us 6-50 um 3yd Slower+
Larger

Quantum 100 as-1 fs 10-100 nm 12z Larger

n—p—f—a—z—v
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