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Looking back for a moment…

What allowed CS to become what it is today?



What allowed CS to become what it is today?

• electricity! 

• transistors 

• fundamental mathematical and theory of computation ideas 

• money (mostly from the government, but also from the private sector) 

(this list is wholly inadequate, and could be augmented with many 

ground-breaking developments)



Looking back for a moment…

Who / what were the drivers of the CS revolution?



Who / what were the drivers of the CS revolution?

• mathematicians 

• engineers (mechanical / electrical), and physicists 

• computer scientists 

• war / cold war / space race (e.g., big government) 

• capitalism 

• personal computer revolution (1970s)



The Mathematicians
• John Napier (early 17th century) — developed logarithms for 

computational purposes 
• Liebnitz (1702) - developed formal logic and wrote about binary 

number systems 
• Babbage and his machines (1830s+) 
• Lovelace and her programming ideas (1840s) 
• George Boole (1854) - developed the eponymous boolean algebra 
• Kurt Gödel, incompleteness theorem (1931) 
• Church / Turing — algorithms, computational theory (1930s+) 
• John von Neumann — computer architecture (1930s+) 
• Claude Shannon — information theory (1940s) 
• Grace Hopper — Compilers, COBOL (1940s+) 
• Donald Knuth — The Art of Computer Programming (1960s+)



The Engineers and Physicists

• John Atanasoff (physicist) — designer of “the first” digital computer at Iowa State 
College (1930s) 

• William Shockley, John Bardeen and Walter Brattain (physicists / electrical engineers) 
— invention of the transistor (1940s) 

• Howard Aiken (physicist) — designer of the Mark I computer at Harvard (1940s) 
• Tim Berners-Lee (engineer) — inventor of the World Wide Web (1980s+) 
• Vannevar Bush (engineer) — digital circuit theory, analog computers (1920s+) 
• Lynn Conway (electrical engineer) — VLSI (chip design), 1960s+ 
• J. Presper Eckert (electrical engineer) — ENIAC / UNIVAC, early computers (1940s) 
• Margaret Hamilton (systems engineer) — coined “software engineering” and led the 

development of Apollo Moon mission software (1950s+) 
• Tadashi Sasaki (engineer) — developed early electronic calculators (1950s+) 
• Steve Wozniak (electronics engineering) — designer of the Apple I and Apple II 

computers.
See the list at: https://en.wikipedia.org/wiki/List_of_pioneers_in_computer_science 

Though there are too many to name, here are a few:

https://en.wikipedia.org/wiki/List_of_pioneers_in_computer_science


The Computer Scientists
The term “computer science” was coined in 1961 by mathematician and founder 
of the Stanford Computer Science department, George Forsythe, in a paper titled, 
Engineering Students Must Learn both Computing and Mathematics. 

In 1972, Don Knuth wrote (in a eulogy), “In 1961 we find [Forsythe] using the term 
'computer science' for the first time in his writing: 

[Computers] are developing so rapidly that even computer scientists 
cannot keep up with them. It must be bewildering to most mathematicians 
and engineers...In spite of the diversity of the applications, the methods of 
attacking the difficult problems with computers show a great unity, and the 
name of Computer Sciences is being attached to the discipline as it 
emerges. It must be understood, however, that this is still a young field 
whose structure is still nebulous. The student will find a great many more 
problems than answers. 



War / Cold war / Space race (e.g., big government)

As we have discussed many times in this course, many computing ideas came 
forth during wartime (cryptography, digital computing advances, etc.) 

The cold war played a big part in the development of robust networking, and the 
space race also prompted advances in computing, software development, etc. 

The U.S. government (in particular) funds a tremendous amount of scientific and 
engineering research, including in computer science and in computer engineering.



Capitalism
We would be remiss 
in acknowledging the 
role that capitalism 
(or, the desire to 
make money) has 
played in computer 
science and 
technology. A good 
example is the 
extreme measures 
companies such as 
AMD and Intel went 
through to keep 
pushing increases in 
computing speed —
this cost billions of dollars in research costs, and the companies did it because of the 
enormous market for computers.



The 1970s Personal Computer Revolution
Before the mid-1970s, most people had never seen 
a computer outside of a movie or on TV, and they 
were room-sized (or refigerator-sized) machines that 
costs tens of thousands to millions of dollars. 

When hobbyists started being able to get their hands 
on computers to build and use, a revolution began. 

The Homebrew Computer Club in Menlo Park was at 
the forefront:

https://www.youtube.com/watch?v=UgrZRMFAHHA 
https://www.youtube.com/watch?v=pV_BLAgMRcA 

https://www.youtube.com/watch?v=EqMEIgEyjLk&list=PL02A7C5BAEF32C075

https://www.youtube.com/watch?v=UgrZRMFAHHA
https://www.youtube.com/watch?v=pV_BLAgMRcA
https://www.youtube.com/watch?v=EqMEIgEyjLk&list=PL02A7C5BAEF32C075


Today’s Hobbyists 

Today, hobbyists can get into 
computing very cheaply — you can 
get a WiFi-connected Raspberry Pi or 
Arduino for ten dollars or less. 

The Internet of Things is an exciting 
revolution that has already started, 
and shows no sign of abating.



What are the hot topics right now in CS?
• Artificial Intelligence / Machine Learning 

• self-driving/flying/sailing technology 
• self-learning (Alpha Go Zero) 

• Computational Biology 
• Data Science 
• Natural Language Processing 
• Cloud computing 
• "Big Data" 
• Security 
• hardware: clusters, data storage (large-scale datacenters) 
• HCI 
• Quantum Computing 
• Robotics, both large and small (Miniaturization / Nanotechnology)

lots of overlap with other fields



What are the hot topics right now in CS?
• Artificial Intelligence / Machine Learning 

• self-driving/flying/sailing technology 
• self-learning (Alpha Go Zero)

https://www.youtube.com/watch?v=9xlSy9F5WtE 

https://www.youtube.com/watch?v=-JlxuQ7tPgQ 

https://www.youtube.com/watch?v=9xlSy9F5WtE
https://www.youtube.com/watch?v=-JlxuQ7tPgQ


What are the hot topics right now in CS?
• Computational Biology

Some recent headlines: 
• New Algorithm Efficiently Finds Antibiotic Candidates 

• New method for finding disease-susceptibility genes 

• Scientists merge statistics, biology to produce important new gene 
computational tool 

• Algorithm identifies ten times more naturally occurring antibiotics 

• Simulating a brain-cooling treatment that could one day ease epilepsy

https://www.sciencedaily.com/releases/2018/10/181002155250.htm
https://www.sciencedaily.com/releases/2018/05/180526163111.htm
https://www.sciencedaily.com/releases/2018/04/180403171431.htm
https://www.sciencedaily.com/releases/2018/04/180403171431.htm
https://www.sciencedaily.com/releases/2018/01/180123102010.htm
https://www.sciencedaily.com/releases/2017/10/171005141831.htm


What are the hot topics right now in CS?
• Data Science

http://www.youtube.com/watch?v=RJ1zJZFyVqw&t=0m40s

From Wikipedia: 
Data science is an interdisciplinary field that uses scientific methods, processes, 
algorithms and systems to extract knowledge and insights from data in various forms, 
both structured and unstructured, similar to data mining.

http://www.youtube.com/watch?v=RJ1zJZFyVqw&t=0m40s
https://en.wikipedia.org/wiki/Data_science


What are the hot topics right now in CS?
• Robotics

https://www.youtube.com/watch?v=W1czBcnX1Ww 
https://www.youtube.com/watch?v=Ve9kWX_KXus 

https://www.youtube.com/watch?v=W1LWMk7JB80 
https://www.youtube.com/watch?v=rVlhMGQgDkY 
https://www.youtube.com/watch?v=fRj34o4hN4I

Boston Dynamics:

https://www.youtube.com/watch?v=W1czBcnX1Ww
https://www.youtube.com/watch?v=Ve9kWX_KXus
https://www.youtube.com/watch?v=W1LWMk7JB80
https://www.youtube.com/watch?v=rVlhMGQgDkY
https://www.youtube.com/watch?v=fRj34o4hN4I


The Singularity

https://www.youtube.com/watch?v=vUzk0SNP7RQ

https://www.youtube.com/watch?v=5TNAz1HYg18

https://www.youtube.com/watch?v=vUzk0SNP7RQ
https://www.youtube.com/watch?v=5TNAz1HYg18


Who is going to be creating the new ideas in CS in the future?

You!



Who is going to be creating the new ideas in CS in the future?

Well, maybe not just you. 

• Computer Science is being taught earlier in the curriculum, for primary school 
and secondary school students 

• As you can probably tell from the enrollments of the CS106 series, and 
courses such as CS 221 and CS 224, CS is becoming more popular every 
year. CS faculty hiring can’t keep up, although schools like Stanford and 
others are trying to figure out how to do it. 

• Online learning is democratizing the learning of computer science and tech. 
Every course you learn at Stanford could be learned for free online (though 
you might—hopefully—argue that there are benefits to taking in-person 
courses with assignments you have to complete, etc.) 

• Interdisciplinary work that involves computer science continues to grow



Wrap

Computer Science is a terrifically young field, but we have already come a long 
way. 

The fact that computers themselves have aided us in creating and discovering 
more ideas about computing has partially been responsible for the exponential 
and continued growth of the field. 

Hopefully, in fifty years, this course will still be discussing the great ideas in 
computer science, and if so, it will certainly have a tremendous amount of new 
material to cover.

The End


