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Bill Joy*	


“Accustomed to living with almost routine scientific 
breakthroughs, we have yet to comes to terms with the 
fact that the most compelling 21st Century technologies
—robotics, genetic engineering, nanotechnology—
pose a different threat than the technologies that have 
come before.  Specifically, robots, engineered 
organisms, and nanobots share a dangerous 
amplifying factor:  They can self-replicate.  A bomb is 
blown up only once—but one bot can become many 
and quickly get out of control.”

*Chief Scientist, Sun Microsystems (inventor of Berkeley Unix and Java) 
**B. Eng., U. Michigan, ‘67 



Off we go …	


Perhaps we can get some ideas about possible 
technological threats (and opportunities) in the 21st 
Century by examining the futures imagined by science 
fiction writers …	




The Future	


As seen through science fiction…	






















































































































































































































Technological Threats	


  20th Century Threats 

  Nuclear warfare 

  Chemical weapons 

  Biological weapons 



Technological Threats (cont)	


  Info Tech 

  Robotics (Terminator) 

  Superintelligent Machines (The Matrix) 
  Bio Tech 

  Genetic Engineering (Gattaca) 

  Mutating Bioorganisms (Andromeda Strain) 

  Nano Tech 

  The Diamond Age 

  Gray Goo 



Other Threats	


  Global Change 

  Global Warming 

  Population Explosion 

  Global Systems Failure 

  Cosmic Extinction 

  Comet/meteor impact 

  Cosmic collisions 



Other Possibilities	


  Contact 

  SETI (Contact) 

  Close Encounters of the Third Kind 

  Invaders from Space 

  Space Exploration and Colonization 

  Planetary missions (Mars, etc.) 

  Interstellar space flight (“new physics”) 



Vinge’s Singularity*	


The acceleration of technological progress has been the central feature of the 
past century.  Vinge argues that we are on the edge of change comparable to 
the rise of human life on Earth.  The precise cause of this change is the 
imminent creation by technology of entities with greater than human intelligence.  
There are several possibilities: 

• There may be developed computers that are “awake” and superhumanly 
intelligent. 
• Large computer networks (and their associated users) may “wake up” as a 
superhumanly intelligent entity. 
• Computer/human interfaces may become so intimate that users may 
reasonably be considered superhumanly intelligent. 
• Biological science may provide means to improve natural human intellect.

*Vernor Vinge, “The Coming Technological Singularity:  How to Survive in 
the Post-Human Era”



A Technological Singularity	


When greater-than-human intelligence drives progress, that progress will be 
much more rapid.  In fact there seems no reason why progress itself would not 
involve the creation of still more intelligent entities, on a still shorter timescale. 

Vinge calls this a “singularity”, the point where our old models must be 
discarded and a new reality rules.  As we move closer to this point, it will loom 
vaster and vaster over human affairs until the notion becomes common place.  
Yet when it finally happens, it may still be a great surprise and a greater 

unknown.  

John von Neumann also speculated that “the ever accelerating progress of 
technology and changes in the mode of human life gives the appearance of 
approaching some essential singularity in the history of the race beyond which 

human affairs, as we know them, could not continue.”



Beyond the Singularity?	


Perhaps it was the science-fiction writers who felt the first concrete impact.  
More and more these writers felt an opaque wall across the future.  Once they 
could put such fantasies millions of years in the future.  Now they saw that 
their most diligent extrapolations resulted in the unknowable…soon.  Once, 
galactic empires might have seemed a post-human domain.  Now, sadly, even 
interplanetary ones are. 

Vinge argues that we cannot prevent the singularity, that its coming is an 
inevitable consequence of human’s natural competitiveness and the 
possibilities inherent in technology.  And yet we are the initiators.  Even the 
largest avalanche is triggered by small things.  We have the freedom to 
establish initial conditions, make things happen in ways that are less inimical 
than others.  Of course, as with starting avalanches, it may not be clear what 
the right guiding nudge really is.


