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Would you start a horse-and-
buggy company in 1900?



Would you
start a PC
company in
1990?
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My model:

The Future,
And Advancement of
Humanity,

is all about
Cognitive Enhancement
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Social Development: 10,000 BC to 2000

Milestones

e Domesticated oxen, horses
*  Written language, numbers
* Printing press

¢ Coffee ©
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Machines augmenting muscles
= Industrial Revolution
= First Machine Age

Everything changed.



Machines augmenting brains

= Second Machine Age
=Cognitive Enhancement



Intro to
Cognitive Enhancement
(CogE)






Sometimes,
our brains
fail us.




OMG, brainsare AMAZINGL
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Classical Approaches for CogE

o h R
Processing Communication
Via Abaci Via Mail
Memory
Via Books |




Computing for CogE

/ | \ . .
Processing Memory Comm.unlcatl.on
Via Calculators  vi3 Online Via Texting
Calendars

Your mom and | are goil
1o divorce next month

—

—

at7?7?7?7 why! call me
=>ase”?

-

<y wrote Disney and this
phone changed it. We ai
going to Disney.



People You May Know See All

: Jim M
Add as Friend

State-of-the-Art: Computing + Al

for CogE:
Processing | Communication
Via Computer- Memory Via Facebook

Aided Design Via Google
(CAD)  Eg “What’s the

capital of China?”



Future of CogE?

Prediction frameworks:
1. Extrapolate, with Si
2. Ildentify future CogE artifacts



Future of CogE?

Prediction framework #1:
Extrapolate, with Si



DNA Sequencing Costs

1.5x / year
‘ To 10x / year

How?
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E+13 The “Silicon Midas Touch”
On DNA Sequencing Costs
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Resolution of
Noninvasive Brain Scanning

Logarithmic Plot
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Always Si-based, so tied to Moore’s Law, so
always exponential

10
1970 1975 1980 2000
[Kurzweil]




Internet Hosts
10 Logarithmic Piot
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Always Si-based, so tied
to Moore’s Law, so
always exponential
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Moore’s Law : Definition
Silicon transistor size 2x smaller every 18
months. An exponential over time.
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Moore’s Law: How?

A: Silicon Midas touch applied to itself
Al-powered CogE (CAD). One generation of machines to
design the next generation. The ultimate bootstrap!

Q)
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In Predicting the Future of CogE:

Simply, use Moore’s Law Schedule
Improving chips for communication, processing, memory
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Future of CogE
Prediction framework #1:
Extrapolate, with Si

Takeaways:
 “Si Midas Touch” causes exponentials
* Most notably, on Si itself
* =Moore’s Law
 Al-powered CogE (CAD) closes the
bootstrap loop



Future of CogE
Prediction framework #1:
Extrapolate, with Si

Takeaways:
 “Si Midas Touch” causes exponentials
 Most notably, on Si itself

* =Moore’s Law

 Al-powered CogE (CAD) closes the
bootstrap loop

* But extrapolation doesn’t paint a picture
of the future..



Future of CogE

Prediction Framework #2:
Future Artifacts



A Source for Artifacts:

“WILLIAM GIBSON IS ONE OF THE MOST
EXCITINgé\IEW WRITERS TO HIT SCIENCE

TION IN A LONG WHILE.
HIS FIRST NOVEL IS AN EVENT
I'VE BEEN EAGERLY AWAITING!
—ROBERT SILVERBERG
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325 CAN

A NOYEL
WITH ONE FOOT IN
THE FUTURE "

| MEED AWART WINKEK

1 FMANKIND GETS AN UPGRADE

»
Jm [ W(D: N
| 3 “The only Serious successor to
- d Michael Crichton.”
Everything - @ 4 Scott Harrison, Author of Archangel.
- —
Is under contral i g
charles sicaas S e /4
AUTHOR OF IRON SUNEISE - Everything. |
» 3 -
- R e |
-

W Daniel'Suarez,
s -".4 g o

o




A Future Artifact from “Accelerando”

“... [His] glasses zoom in ...”

“He pipes the image stream up to ... his websites in
real time.”

...he pulls [his glasses] on and is besieged by an
urgent flurry of ideas demanding attention.

...[He] plunges into one of those unavoidablesfits of
deep interaction, fingers twitching on_invisible
keypads and eyeballs jiggling.as his'glasses funnel
deep media straight intoshis skull'through the highest
bandwidth channel currently available.



uture Artifact From “Rainbows End”

“...there was a glimmer of cdnnectivity, enougk
Miri --> Miri Gang: <sm>| think we're getting
Lena --> Miri Gang: <sm>...Get out of ther &

...He sminged back, voice format: “..” . :1
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“The best way to predict the futu e |
is to invent it!” 4L
-From the exasperated inventor of the GUI and .

mouse to his clueless bosses
(Alan Kay to Xerox VPs)
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The builders:

Virtual Reality-ba

ogE

Oculus/FB



The Builders:
Augmented Reality-based CogE

-~ Vuzix, Recon,

Vergencekabs,
Samsung, MS -
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The Builders:
Typing via Brain Computer Interfaces (BCls)

-

 The original “P300 Speller” — 1988 (Farwell and Donchin)
e State-of-the-art (Bin etal, 2011

* Average info transfer o
 Compare to physical typing




Dropbox Your Brain:
AR / BCI Goggles For CogE of Memory

* Everything you see and hear goes to the cloud
* Use EEG interface to browse past memories
* Re-view past sights & sounds into goggles

Perfect memor
in the cloud

BCl-mediated
(or locally)




YouTube Your Brain:
AR / BCIl Goggles to Stream Memories

BClI-
mediated

-

Your.brain

Your |
memories I ——
Friend’s
eyes, ears




Supercompute Your Brain:
AR / BCI Goggles for CogE of Processing

Cloud-scale

: BCI-
computing

mediated




CogE — Artifact Predictions

Now:
* Prototype Low-Latency VR (Oculus)
* Prototype AR (Google Glass, annotated reality)

<1 Year:
* Production Ultra-Low Latency VR (Oculus / FB)
* Prototype next-gen virtual worlds (FB)

5-12 Years:

“Real” AR (repainted reality)

Production SR sming

DropBox your brain (perfect memory)
YouTube your brain (talk in pictures)

BW+, +, +, ...

Then, where does “self” end? And other Q’s...



CogE - Opportunities

w N

Anything that increases communication, BW, or memory
between brain and computer.

Anything that drives Moore’s Law

Infrastructure / ecosystem around this

Includes
VR, AR, AR/BCI. Al-powered. Think iPhone 15.
 10x+ ML algorithms, ML co-processors, ML-opt’d chips
 Mobile-worthy brain-scanning tech (fast, low power, high-
res, non-invasive)
Includes
e Cheaper, higher-performing devices -> fabs
Al to design better devices, chips, fabs
Includes
e Knowledge economy -> how to monetize -> tracking
intellectual assets






Insert Yourself Into The Future

w N

Anything that increases communication, BW, or memory
between brain and computer.

Anything that drives Moore’s Law

Infrastructure / ecosystem around this

Includes
VR, AR, AR/BCI. Al-powered. Think iPhone 15.
 10x+ ML algorithms, ML co-processors, ML-opt’d chips
 Mobile-worthy brain-scanning tech (fast, low power, high-
res, non-invasive)
Includes
e Cheaper, higher-performing devices -> fabs
Al to design better devices, chips, fabs (ADA, Solido)
Includes
e Knowledge economy -> how to monetize -> tracking
intellectual assets (ascribe)



Example 1 (Solido) - Problem:
Variation vs. Moore’s Law

Starting at which nanometer process node does
Variation-Aware Custom Design become important?

180 130 90 65 45 32/28 22/20 16/14 10
nm nm nm nm nm nm nm

When Solido

started (2005) Now (2015)



Example 1 (Solido) - Solution:
Al/ML solves variation to help drive Moore’s Law

Machine Learning In Solido Products

Fast PVT
2-50X faster

verification across
PVT corners

Fast MC
2-10x faster 3o
verification,
statistical corners

Hier. MC
Fast statistical
memory array /

column analysis

High-Sigma MC
Fast, accurate,
scalable, verifiable
6o Monte Carlo

Cell Optimizer
Auto variation-aware design space
exploration of memory/std cells

Fast Design Sweep
Fast, thorough manual variation-aware
design space exploration

Berkeley Design Analog
FastSPICE™

GLOBALFOUNDRIES Synopsys FineSim™

Samsung Agilent GoldenGate Mentor Eldo®

[
Internal/Other SO—I
2 |
Solido Design Automation Inc. Proprietary and Confidential

DESIGN AUTOMATION



Example 1 (Solido) - Solution 2:
Example of cognitive enhancement by raising abstraction
level for engineer, leaving details to Al/ML

Impacts On | Margin |
Impact Variables Initial Current Best Exp ID=3
34.73% sc22 MP1_| -2.500 -3.800 -3.100 -2.300

30.94% |sc22_MP1__| -2 500, |-3.800, -2.300,
5c22_MP1_w|12.50 |11.50 11.50

14 33% sc22_ MP1_w 12,50 11.50 12.20 11.50
Candidates Table JNC)

Initial Current Best :ixp ID=!

Simulated False N/A N/fA False
Margin -52.13m -83.04m -4.044m -49.17m

END1 5.244 8.354 406.8m  4.947
END2 -738.3m -861.0m -812.8m -638.3m

IVDD -2.500 -3.800 -3.100  -2.300
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Example 2 (ascrlbe) Problem |
Monetization in the knowledge economy
How do ‘yoj‘ f;_hare your creatlons securely'-’
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Example 2 (ascribe): Solution:
Share securely via blockchain (security) + analytics (visibility)

X3
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Conclusion

* Q: How do you reconcile the future with your
career?

* A: Model the future & insert yourself into it

e My model: Future is CogE, powered by
Moore’s Law & surrounding infrastructure

* |I've inserted myself into Moore’s Law (ADA,
Solido) and infrastructure (ascribe)



