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http://andrewmcafee.org/2011/06/mcafee-industrial-revolution-computerization-human-development/ I. Morris, Why The West Rules, 2010 

Social Development: 10,000 BC to 2000  

Milestones 
Å Domesticated oxen, horses 
Å Written language, numbers 
Å Printing press 
Å Coffee J 
Å Χ 



andrewmcafee.org I. Morris, Why The West Rules, 2010 

Steam Engine 

Social Development: 10,000 BC to 2000  



Machines augmenting muscles  
= Industrial Revolution 

= First Machine Age 
 

Everything changed. 

Before After 

deere.com 



Machines augmenting brains 
 

= Second Machine Age 
=Cognitive Enhancement 

Before After? 

olivethewoollybugger.co
m 

Now 

consortemarketing.com 



Intro to 
Cognitive Enhancement 

(CogE) 



Sometimes, our brains fail us. 

thereifixedit.com 



Sometimes,  
our brains  

fail us. 

thereifixedit.com 



OMG, brains are AMAZING!  

[ŜǘΩǎ ōŜ ƘƻƴŜǎǘΣ ōǊŀƛƴǎ ŀǊŜΥ  
ÅImprecise 
ÅSlow to compute 
ÅForgetful 
ÅSlow at learning 

http://www.thatsreallyamazing.com/2011/11/power-of-human-mind-amazing/ 



Simple Cognitive 
Enhancement 

failblog.cheezeburger.com 



Axes for Cognitive 
Enhancement (CogE) 

Communication Processing 

Memory 

[image: arttechlaw.com] 

That is: we want to think, remember, and 
communicate better! 



Classical Approaches for CogE 

Communication 
Via Mail 

Processing 
Via Abaci 

Memory 
Via Books 

[image: dealbreaker.com] 



Computing for CogE 

Communication 
Via Texting 

Processing 
Via Calculators 

Memory 
Via Online 
Calendars 



State-of-the-Art: Computing + AI 
for CogE:  

Communication 
Via Facebook 

Processing  
Via Computer-

Aided Design 
(CAD) 

Memory 
Via Google 

Eg ά²ƘŀǘΩǎ ǘƘŜ 
ŎŀǇƛǘŀƭ ƻŦ /ƘƛƴŀΚέ 



Deep-Dive CogE Example: 
 

Industrial Circuit Design 



A. Asenov, Extreme Statistics in Nanoscale Memory Design, Springer, 2010 

At <22 nm (now), even one atom  
out of place ƛǎ ǘǊƻǳōƭŜΧ 

Transistors are shrinking 
 Χōǳǘ ŀǘƻƳǎ ŀǊŜƴΩǘΦ 



ÅEach part has a tolerance of +/- 25% 
ÅYour circuit has a billion parts 
ÅBy the way: 
ÅIt has to be twice as fast as before 
ÅWith half the size 
ÅAnd the same power 

ÅIf the chip fails, it will lose our company 
$50M+ in manufacturing and $100M+ in 
sales 
ÅYou have 3 months, go! 

Circuit Design Challenge 

wall.alphacoders.com 
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Circuit Design Challenge 

Key Solution: CAD tools that  
cognitively augment the engineer via  
computing + AI + natural interfaces 



CAD tools that  
cognitively augment the engineer via 
computing + AI + natural interfaces 

(This is what I build.) 


