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So little time, so much to do!
● The Foundations of Computing

○ Did it really start with Aristotle?
○ A few other big names and ideas.

● The World of Computing
○ Only need five.
○ OK, maybe more than five, but does everybody need one?
○ Now I want more than the one in my lab, can I connect to yours?
○ Can I use all your workstations while you’re using them?
○ Spare me the details.

● The Future of Computing
○ More devices, connections, data/information/knowledge
○ More people
○ More challenges 



So little time, so much to do!
● The Foundations of Computing
● The World of Computing
● The Future of Computing

Yeah Abstraction!



A (Brief) Tour of the World of Computing
That's great
With what we can automate
It's still up for debate
Our fate in the universe

Charles Babbage had the will
To build a computation mill,
Ada Lovelace understood
Babbage's machine was good,
About 100 years would pass,
Church's lambda-calculus,
Turing machine, intelligence
If it could pass the Turing Test,
Mark I, Z1, where to point a gun
Ask ENIAC.

for i in range(3):
It’s a Tour of the World of Computing

In minimal time.



The (Real) Foundation of Computing - Ideas
● Did it really start with Aristotle?

○ Syllogism: a schema for reasoning by the structure, no intuition needed
○ Laws of Identity, Non-contradiction and the Excluded Middle

● A few other big names and ideas.
○ Shannon: information theory

■ Read Boole’s The Laws of Thought in undergraduate philosophy course @MIT
○ Russell, Godel, Church & Turing: self-reference as a limit of decidability
○ von Neumann: unifying machine, program and data (Universal Turing Machine)

● Dixon, C. How Aristotle Created the Computer. The Atlantic, March 20, 
2017 [link]

https://www.gutenberg.org/files/15114/15114-pdf.pdf
https://www.theatlantic.com/technology/archive/2017/03/aristotle-computer/518697/


The World of Computing: what we thought
● Only need five.

○ “I think there is a world market for maybe five computers.” T. J. Watson, President of IBM, 
1946. [link] -- this quote is debated, see here.

● OK, maybe more than five, but does everybody need one?
○ “There is no reason anyone would want a computer in their home.” Ken Olsen, Founder of 

Digital Equipment Corporation, 1977. [link]
● Now I want more than the one in my lab, can I connect to yours?

○ “The truth in no online database will replace your daily newspaper,... 
○ … Yet Nicholas Negroponte ... predicts that we'll soon buy books and newspapers straight 

over the Internet. Uh, sure.” Clifford Stoll, Newsweek, 1995.
○ BTW, Newsweek is available exclusively online since 2012] [link]

So what I predict today will likely be wrong or not bold enough. 

http://www.pcworld.com/article/155984/worst_tech_predictions.html
https://en.wikiquote.org/wiki/Incorrect_predictions
http://www.newstatesman.com/science-tech/internet/2016/08/25-years-here-are-worst-ever-predictions-about-internet
http://web.media.mit.edu/~nicholas/
http://www.newsweek.com/clifford-stoll-why-web-wont-be-nirvana-185306


The World of Computing: we we have now
● Can I use all your workstations while you’re using them?

○ High Performance/Supercomputing
○ Distributed/Parallel Computing
○ Cluster/Grid Computing

● Spare me the details.
○ Cloud Computing
○ Software/Data/Network/Desktop/ ... As a Service [link]
○ Mobile/Wearable/Embedded/Ubiquitous Computing
○ Self-driving automobiles
○ Deep Learning AI that matches best in the world

■ Watson [link]
■ AlphaGo [link]

https://en.wikipedia.org/wiki/As_a_service
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=19&cad=rja&uact=8&sqi=2&ved=0ahUKEwifnIeOxpjTAhUFxCYKHfwkDXwQ1ScIczAS&url=http%3A%2F%2Fwww.washingtonpost.com%2Fsf%2Fnational%2F2015%2F06%2F27%2Fwatsons-next-feat-taking-on-cancer%2F&usg=AFQjCNGKK5n3njrAV2vTpTarllB0TcJJyA&sig2=np-TqwS6qFYVbCR2Yyqb6A&bvm=bv.152180690,d.eWE
http://www.nature.com/news/google-ai-algorithm-masters-ancient-game-of-go-1.19234


The Future of Computing
● More devices, connections, data/information/knowledge

○ Data Science, Big Data, Machine/Deep Learning
○ Tablets, AppPhones, wireless/mobile networks

● More people
○ Accessibility
○ Diversity
○ Ubiquity

● More challenges
○ Privacy
○ Security
○ Ethics

The Future of Computing will be driven by ideas!



Computing and the Liberal Arts
● Critical thinking
● Multidisciplinary and interdisciplinary thinking
● Computational thinking
● Thinking

○ And behavior, motivation, persuasion
○ And psychology, cognition
○ And anthropology, sociology
○ And finance, business, investment
○ And political science, economics



Case Study: Vaccines [link]
● Lancet paper of causal relation between vaccines & autism [link] ...
● … is debunked, redacted as deemed fraudulent [link] ...
● … US CDC works to handle the consequences of this fraud [link] ...
● … still, many (informed?) people do not accept this conclusion! [link]
● Why does this happen?

○ Confirmation Bias: impact of desire on belief [link] 
○ Backfire Effect: when presented with evidence to the contrary, people often deepen 

their original, and mistaken, belief [link]
○ Freedom: it is a choice, no one (i.e., government) should impose [link]
○ Anecdotal Evidence: a false negative is more dangerous than a false positive [link]

Data, Stats, Science and Computing are not enough!!!

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3134832/
http://thelancet.com/journals/lancet/article/PIIS0140673697110960/fulltext?_eventId=login
http://www.cnn.com/2011/HEALTH/01/05/autism.vaccines/
https://www.cdc.gov/vaccinesafety/concerns/autism.html
https://www.focusforhealth.org/autism-and-vaccine-debate/?gclid=CP3yq-mfmNMCFZaPswodyp4IOw
https://www.psychologytoday.com/blog/science-choice/201504/what-is-confirmation-bias
https://daily.jstor.org/the-backfire-effect/
https://www.scientificamerican.com/article/why-we-should-choose-science-over-beliefs/
https://www.scientificamerican.com/article/how-anecdotal-evidence-can-undermine-scientific-results/


Computing is not a Hammer!
● Computing contributes in 

many ways now …

● … many more than we 
thought before …

● .. so it is reasonable to expect 
even more in the future!

● However ...



Computing is not a Hammer (or Windex)!
Beware of a corollary of the Law of 
the Instrument

“It is also tempting to get 
comfortable with a hammer, and 
thus can only work on projects 
involving nails.”

-- J.Dougherty, 2017



The Takeaway
● Learn all the computing, mathematics, physics, statistics you can
● Get skills: programming, debugging, scripting, editing, writing

○ Contribute to an open source project, volunteer
● Leave your comfort zone

○ Take courses outside your major, college
○ Do the hard stuff
○ Take risks, make mistakes

● Help other to learn (since you will learn better!)
● Think big, solve big problems, make a difference ...

… Because you are the future of computing



Thank You
jd@cs.haverford.edu
www.cs.haverford.edu

mailto:jd@cs.haverford.edu
http://www.cs.haverford.edu
http://www/lasalle.edu/
http://www.haverford.edu

