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1965 Alchemy & Al

Early successes in programming digital computers to
exhibit simple forms of intelligent behavior, coupled with
the belief that intelligent activities differ only in their
degree of complexity, have led to the conviction that the
information processing underlying any cognitive performance
can be formulated in a program and thus simulated on a
digital computer. Attempts to simulate cognitive processes
on computers have, however, run into greater difficulties
than anticipated,

An examination of these difficulties reveals that the
attempt to amalyze intelligent behavior in digital computer
language systematically excludes three fundamental human
forms of information processing (fringe consciocusness,
essence/accident discrimination, and ambiguity tolerance).

Moreover, there are four distinct types of intelligent

activicty, Dniy two of which do not presuppose these human

forms of information processing and can therefore be pro-
grammed, Significant developments in artificial intel-
ligence in the remaining two areas must await computers of
an entirely different sort, of which the only existing

prototype is the little-understood human brain,




What is the Singularity?

Technological 53
n the Post

v or Vinge
Department of Mathematical
San Diego State University

This article was for th N-21 l %

sponsored by NASL
and the Chio Aerospace

- 1 M5
] \ ) =
It iz also retrievable from 1 mical repor N E A R

server as part of
hanged

RAY
KURZWEIL

st el i, peEmLie PR G OF BRTTTMY MO

Lbstract

Within thirty vear we will have the te
means to cIr e rhuman intelligence. Shortly
the human era will be ended.

1993 2005




What happens at the Singularity?
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Feedback Loops & Chain Reactions

Oscillation

The Skynet Funding Bill is passed. The system
goes on-line August 4th, 1997. Human decisions
are removed from strategic defense. Skynet
begins to learn at a geometric rate. It becomes
self-aware at 2:14 a.m. Eastern time, August
29th. In a panic, they try to pull the plug.

S-shaped Growth with
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Human Brain Equivalent

e 1 Exaflop

80 billion neurons




1 Exaflop

e 200,000 GPU cards (2500 racks)
of Amazon

of Microsoft

of Facebook
The NSA Utah Data center
10% of Google




80 Billion Neurons

e Recent Stanford Webinar: “10 Billion

Parameter Neural Networks in your
Basement”

e 12 GPU cards
* 3 Computers (4 GPU cards/computer)
e 12U (4U/computer) — quarter rack!
At 5:1 connection:neuron ratio, 2 billion
Nneurons

e Conclusion: 480 GPU cards for 80 Billion
Neurons




Andrew Ng

“He ordered 1,000 GPUs [graphics processing units] and got
them within 24 hours,” Adam Gibson, co-founder of deep-
learning startup Skymomd, told VentureBeat. “At Google, it
would have taken him weeks or months to get that.”

Wired.com







A Century of Computing
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From "Mind Children" by Hans Moravec, 1988, page 64




2020 Supercomputer
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Chart from http://www.slideshare.net/seekerwijk/exaflop-in-2018-hardware




Proliferation

“I'm sure that in 1985, plutonium is available in
every corner drugstore, but in 1955, it's a little
hard to come by.”




Elements Needed

1. Computational Substrate in Existence

— Time (if not now)

2. Self-Learning Algorithm
— A computer that can program itself

3. Someone reckless




2. Self-Learning Algorith

Teaching Machine lssue | March, 1963
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3. Someone




“It’s all still there”




