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 Signal to Noise 
The history of science has shown that 

valuable consequences often proliferate 
from simple curiosity.  

Claude Shannon 

WHEN CLAUDE SHANNON WASN’T 
busy changing the world, he could often be 
seen practicing his juggling technique while 
wheeling through the narrow hallways of 
MIT on his unicycle.   
   One of the great mysteries of the digital 
age is that the name of the man who 
virtually invented it is not at least as well 
known as, say, Bill Gates or Steve Jobs. 
Had it not been for Claude Shannon, the 
computer on which you are reading this—
along with most of the electronic devices 
we take for granted today—would not exist.
   Shannon is rightfully called ‘the father of 
Information Theory’, the concept which lies 
at the foundation of computer science.

   Unlike the origin of most scientific fields, 
the advent of Information Theory can be very 
clearly identified. It dates to July 1948, with 
the publication of Shannon’s landmark paper, 
A Mathematical Theory of Communication, 
written while he was working at Bell Labs.
   Born in Michigan in 1916, Claude Shannon 
was already as a youth showing an aptitude 
for science and mathematics, constructing a 
radio-controlled model boat and a telegraph 
system making use of a barbed wire fence.
(He later learned that he was a distant cousin 
of his childhood hero, Thomas Edison.)
   After graduating from the University of 
Michigan in 1936, Shannon earned a PhD in 
electrical engineering at MIT, where he 
made several breakthroughs in the design of 
digital switching circuits, the concept 
underlying all modern digital computers.
(His PhD thesis has been called “the most 
important master’s thesis of the century.”)



   Stated in simple terms, Shannon showed 
how a series of ‘on-off’ (0-1) binary circuits 
could perform logic functions, and how 
these binary units (later called ‘binary 
digits’ or bits) could be utilized to transmit 
information. He also showed how encoding 
and compression algorithms could be 
employed to maintain flawless accuracy, 
regardless of how weak the signal was or 
how much distortion or noise was present. 
(Compare, for example, the near-perfect 
fidelity of a damaged digital CD to a 
scratched, unusable analog vinyl record.) 
   The truly unique aspect of Shannon’s 
discovery was that it could be applied with 
equal efficiency to any communication 
medium, which is why his paper spawned 
an entirely new, interdisciplinary field of 
science called Information Theory. (As one 
notable computer expert put it, trying to 
determine Shannon’s influence on computer 
science is like “asking how much influence 
inventing the alphabet had on literature.”)
   In fact, Shannon’s work was so ground-
breaking that it wasn’t fully appreciated 
until the proliferation of the transistor, which 
also originated at Bell Labs that same year. 
(After William Shockley showed Shannon a 
prototype of the first transistor, Shannon 
called it “very likely the most important 
invention of the last 50 years.”) 
   Between them, Shannon and Shockley are
the reason why almost all computers in use 
today are digital, rather than offsprings of 
the immense, vacuum tube-based analog 
‘differential engines’ of the 1930-1940s.   
   They are also why modern communication 
has progressed far beyond the primitive, 
static-filled radio and fuzzy TV pictures of 
the 1950s to a world virtually saturated with 
ubiquitous high fidelity, high-speed 
multimedia of every sort imaginable.

  Shannon remained at Bell Labs for 15 
years, working in cryptography, artificial 
intelligence, computers, and various other 
mathematical and engineering fields.
   He pursued all of his interests with equal 
passion, regardless of their practical 
application. (Among his numerous more 
unusual inventions were a flame-throwing 
trumpet, a computer-guided mechanical 
mouse that could learn to navigate a maze, a 
device that could solve Rubik’s cube, and 
one of the first chess-playing computers.)
   Shannon also co-invented the first wear-
able computer, which slightly improved the 
odds when playing roulette. Along with a 
co-conspirator, he used a disguised cigarette 
pack-sized computer in Las Vegas with some 
success, before abandoning the project over 
concerns that the Mob might get involved.
   Shannon officially retired in 1978 at the 
age of 62, having employed his gambling 
algorithms to make some uncannily 
profitable investments in the stock market.
He died from Alzheimer’s disease in 2001, 
two months shy of his 85th birthday.
   Not surprisingly, Shannon considered it 
inevitable that machines would one day 

surpass humans in intelligence, confessing 
that he was “rooting for the machines.” 
   Considering his genius for thinking 
outside the box, it’s ironic that one of 
Shannon’s most whimsical inventions was 
one he called the ‘Ultimate Machine.’  
   It consisted of a large wooden box with an 
on/off switch on the side. Turning the switch 
to on would cause the lid of the box to rise, 
out of which a mechanical hand would 
extend and—by turning the switch back to 
off—return the box to its original state.
   One could hardly imagine a more fitting 
metaphor for mankind’s ongoing ‘planned 
obsolescence’ by its own creations. ◾


