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What is this?





Timeline Overview

- Gottfried Wilhelm von 
Leibniz 

- Charles Babbage
- George Boole
- Herman Hollerith
- Paul Otlet
- Alan M Turing

- John von Neumann
- Vannevar Bush
- J.C.R. Licklider
- Robert Taylor
- Douglas Engelbart
- Ted Nelson
- Alan Kay
- Tim Berners-Lee



Gottfried Wilhelm von Leibniz (1646-1716)

Philosopher, mathematician, logician, diplomat… 
- Invented the ‘stepped reckoner’
- It’s operating mechanism, the ‘Leibniz Wheel’, was 

used in calculators until the invention of the electronic 
calculator in the 1970’s

- Vision of a universal symbolic language - 
characteristica universalis - express mathematical, 
scientific, and metaphysical concepts

- Leibniz's most notable accomplishment was 
conceiving the ideas of differential and integral 
calculus



Charles Babbage (1791-1871)

- Mathematician, analytical philosopher, mechanical 
engineer and (proto-) computer scientist 

- Originated the idea of a programmable computer
- designed: 

> a difference engine 
> an analytical engine 
parts of his uncompleted mechanisms are on display 
in the London Science Museum. 

In 1991, working from Babbage's original 
plans, a difference engine was completed, 
and functioned perfectly.

http://www.youtube.com/watch?v=0anIyVGeWOI
http://www.youtube.com/watch?v=GJiyGvoYd5E


Charles Babbage (1791-1871)

QUOTE: “On two occasions I have been asked, 'Pray, 
Mr. Babbage, if you put into the machine wrong 
figures, will the right answers come out?‘ I am not able 
rightly to apprehend the kind of confusion of ideas 
that could provoke such a question.”



George Boole (1815-1864)

- Mathematician, logician and philosopher; first 
professor of maths at Queen’s College Cork 
(now UCC)

- Invented Boolean algebra, the basis of all 
modern computer arithmetic - no practical 
application at the time of invention!

- Boole is regarded in hindsight as one of the 
founders of the field of computer science, 
although computers did not exist in his day. 



Herman Hollerith (1860-1929)

- American statistician who developed a mechanical 
tabulator based on punched cards to rapidly tabulate 
statistics from millions of pieces of data. 

- He developed a mechanism for reading the presence 
or absence of holes in the cards 

- He built machines under contract for the US Census 
Bureau, which used them to tabulate the 1890 census 
in 2.5 years. (the 1880 census had taken 7 years to 
complete)

- He started his own business in 1896 when he founded 
the Tabulating Machine Company (which, after 
amalgamating with other companies, became IBM!)



Paul Otlet (1868-1944) 

- Author, entrepreneur, visionary, lawyer and peace 
activist

- One of the fathers of information science - 
"documentation" in his words

- He created the Universal Decimal Classification (a 
bibliographic and library classification representing 
the systematic arrangement of all branches of human 
knowledge organized as a coherent system in which 
knowledge fields are related and inter-linked)

- Otlet wrote numerous essays on how to collect and 
organize the world's knowledge, culminating in two 
books, the Traité de documentation (1934) and Monde: 
Essai d'universalisme (1935).



Alan M Turing (1912-1954)

- Mathematician, computer scientist, logician, 
cryptanalyst, philosopher and theoretical biologist

- Considered to be the father of modern computer 
science

- Developed an electromechanical machine (the 
bombe) that could find settings for the Enigma 
Machine: The Imitation Game 

- Involved in the design of Manchester Mark 1, one of 
the first computers ever built 

https://youtu.be/Fg85ggZSHMw


Alan M Turing (1912-1954)

- The Turing Test (1950): A human evaluator engages in 
a natural language conversation with two other 
parties, one a human and the other a machine; if the 
evaluator cannot reliably tell which is which, then the 
machine is said to be able to “think” and thus passes 
the test. The test results do not depend on the 
machine's ability to give correct answers to questions, 
only how closely its answers resemble those a human 
would give.



Alan M Turing (1912-1954)

- Granted a posthumous pardon by Queen Elizabeth II 
in 2013, having been convicted of “gross indecency” in 
1952

- In July 2019 the UK government announced that 
Turing would feature on the new £50 note



Why do you think Turing’s contribution was 
important? (Or not..)



John von Neumann (1903-1957)

- Austro-Hungarian mathematician and physicist who made 
contributions to quantum physics, functional analysis, 
computer science, numerical analysis, hydrodynamics (of 
explosions), statistics and many other mathematical fields 
as one of world history's outstanding mathematicians.

- He was a pioneer of:
> the modern digital computer 
> the application of operator theory to quantum mechanics 
> a member of the Manhattan Project 
> creator of game theory (including zero-sum games) and 
the concept of cellular automata.

- Along with Edward Teller and Stanislaw Ulam, von 
Neumann worked out key steps in the nuclear physics 
involved in thermonuclear reactions and the hydrogen 
bomb. 

- Worked with Turing on the philosophy of AI in the 1930’s

https://en.wikipedia.org/wiki/Manhattan_Project
https://en.wikipedia.org/wiki/Game_theory
https://en.wikipedia.org/wiki/Cellular_automaton


Vannevar Bush (1890-1974)
- American engineer and science 

administrator, known for his political role in 
the development of the atomic bomb, and 
the idea of the memex— seen as a 
pioneering concept for the World Wide 
Web. 

- He introduced the concept of what he called 
the memex in the 1930s, a microfilm-based 
device in which “an individual stores all his 
books, records, and communications, and 
which is mechanized so that it may be 
consulted with exceeding speed and 
flexibility." 

https://youtu.be/c539cK58ees


"As We May Think" 
- Essay by Vannevar Bush, first published 

in The Atlantic Monthly in July 1945
- A new direction for scientific efforts after the 

war
- Shift from increasing physical abilities to 

making all previous collected human 
knowledge more accessible.

- A reworked and expanded version of his 
1939 Mechanization and the Record

https://www.theatlantic.com/magazine/archive/1945/07/as-we-may-think/303881/


"As We May Think" 

“This is a much larger matter than merely the 
extraction of data for the purposes of scientific 
research; it involves the entire process by which 
man profits by his inheritance of acquired 
knowledge.”

“A record if it is to be useful to science, must be 
continuously extended, it must be stored, and 
above all it must be consulted...Even the 
modern great library is not generally 
consulted; it is nibbled at by a few”



"As We May Think" 
"The human mind does not work that way [indexing]. 
It operates by association. With one item in its 
grasp, it snaps instantly to the next that is 
suggested by the association of thoughts, in 
accordance with some intricate web of trails carried 
by the cells of the brain.”

"Consider a future device for individual use, which is a sort of 
mechanized private file and library. It needs a name, and, to 
coin one at random, "memex" will do. A memex is a device in 
which an individual stores all his books, records, and 
communications, and which is mechanized so that it may be 
consulted with exceeding speed and flexibility. It is an 
enlarged intimate supplement to his memory." 



Vannevar Bush

MIT remembering Vannevar Bush

https://youtu.be/fIsPFWSYf3c


J.C.R. Licklider (1915-1990)

- One of the most important figures in computer science 
and general computing history.

- Three undergraduate degrees (physics, math and 
psychology; from Washington University in St. Louis) 
and did his doctorate in psychoacoustics. 

- He became interested in information technology early 
in his career, becoming an innovative and 
forward-thinking computer scientist.

Although at one time best known as the father of artificial 
intelligence, he was also an important figure in 
conceptualizing modern computer interaction concepts, 
and his key role in these developments is increasingly 
being recognized. 



J.C.R. Licklider (1915-1990)

He is credited with a major part in the development of a 
view of computers as general tools, rather than simply 
devices for performing calculations, and with initiating the 
thinking which led to the modern Internet. 

He understood the importance of both computers to 
mass communications and of an informed population to 
democracy.



Robert Taylor (1931-2017)
- Trained as an experimental psychologist and 

mathematician and his earliest career was devoted to 
brain research and the auditory nervous system. 

- Was invited to join NASA in 1961.
- Director of ARPA's Information Processing Techniques 

Office (1965-69), founder and later manager of Xerox 
PARC's Computer Science Laboratory (CSL) (1970-83), 
and founder and manager of Digital Equipment 
Corporation's Systems Research Center (1983-96).

- Together with J.C.R. Licklider he co-authored the 
seminal paper, "The Computer as a Communication 
Device," Science and Technology, April 1968.

"The Internet is not about technology; it's about 
communication." 

"The Internet connects people who have shared interests, 
ideas and needs, regardless of geography."



Do you know who invented...

The Mouse?

The Cursor?

Hint… it’s the same person!



Douglas Engelbart (1925 -2013 )

- American inventor of Norwegian descent;
- Pioneer of human-computer interaction (HCI), whose 

team developed: 
> multiple overlapping windows, 
> the original mouse, 
> the screen cursor, 
> video conferencing, 
> hyperlinks, 
> cut-and-paste.

- A committed and vocal proponent of the development 
and use of computers and networks to help cope with 
the world's increasingly more urgent and complex 
problems 

Engelbart Related Resources

http://dougengelbart.org


The Augmentation Research Centre 

- Main product: the oN-Line System, better known by its odd 
abbreviation, NLS. Computer collaboration system with the 
first practical use of modern computing concepts

- The invention of the "mouse" pointing device.
- The world's first electronic computer network (ARPANET - 

which we will discuss next week!) was established between 
a lab at UCLA and Engelbart's lab at SRI on October 29, 
1969. UCSB and the University of Utah were connected 
later that year. 

- Engelbart ran the organization until the late 1970s; later on, 
he lead the Bootstrap Institute which he created together 
with his daughter Christina, hosted at SRI.

- Founded by Engelbart at the Stanford Research 
Institute (SRI) to develop and experiment with new 
tools and techniques for collaboration and 
information processing. 

https://en.wikipedia.org/wiki/NLS_(computer_system)


(Other) Engelbart-related resources

- The Mother of All Demos - December 9, 1968, San 
Francisco Convention Center : Engelbart's 
presentation was the first to publicly demonstrate all 
of the fundamental elements of modern personal 
computing in a single system (VIDEO)

- “What the Doormouse Said”: book by John Markoff 
charting the history of personal computing

- Audio presentation and a panel on John Markoff's 
book What the Dormouse Said

http://en.wikipedia.org/wiki/The_Mother_of_All_Demos
http://en.wikipedia.org/wiki/The_Mother_of_All_Demos
https://www.youtube.com/watch?v=yJDv-zdhzMY
https://en.wikipedia.org/wiki/What_the_Dormouse_Said
http://itc.conversationsnetwork.org/shows/detail595.html
http://itc.conversationsnetwork.org/shows/detail609.html
http://www.amazon.com/exec/obidos/ASIN/0670033820/ref=nosim/theconvenetwo-20


Ted Nelson (1937 - )

His motto: “A user interface should be so simple that a 
beginner in an emergency can understand it within ten 
seconds.”
- American sociologist, philosopher, and pioneer of 

information technology. 
- He coined the term "hypertext" in 1963 and published it 

in 1965. 
- He also invented the words:

>hypermedia;
>transclusion;
>virtuality;
>Intertwingularity;
> teledildonics.

The main thrust of his work has been to make computers 
easily accessible to ordinary people.



Nelson’s contribution

- The computer as a device of radical cultural change
- The Project Xanadu (founded in 1960 by Nelson): a 

network-based, multiuser version of the memex; a 
kind of content repository and authoring system. A 
‘working deliverable’ called OpenXanadu was released 
in 2014

- “Literary machines” - book written by Nelson outlining 
original approach to hypertext, Project Xanadu and 
other theories

http://en.wikipedia.org/wiki/Project_Xanadu


Alan Kay (1940 -  )

- American computer scientist 
known for his early work on 
object-oriented 
programming and user 
interface design. 

- Teaching at UCLA, Kyoto 
Univ, MIT.

- Used to be a Senior Fellow at 
HP Labs. 

- Personal Dynamic Media - 
paper written by Alan Kay 
and Adele Goldberg on the 
Dynabook, described as "A 
personal computer for 
children of all ages"

http://www.newmediareader.com/book_samples/nmr-26-kay.pdf


Alan Kay

- Creator of the Smalltalk programming language and of the 
concept of object oriented programming languages

- Background in biology and mathematics; he formulated his 
"biological and algebraic analogy": the ideal computer 
would function like a living organism; each "cell" would 
behave in accord with others to accomplish an end goal 
but would also be able to function autonomously. Cells 
could also regroup themselves in order to attack another 
problem or handle another function.

- 1970: the prototype laptop computer for children which he 
dubbed the "Dynabook". 

- 1973: Kay, together with Chuck Thacker created an "interim 
Dynabook" called the Alto.

Alan Kay TED talk: A powerful idea about teaching ideas

http://www.youtube.com/watch?v=Eg_ToU7m1MI


Alan Kay’s ‘Grand Challenges’

Personal Computing: Historic Beginnings  (1:01:00-1:04:00)

The Computer Revolution Hasn't Happened Yet - Grand 
Challenge: Make It Happen In The Best Possible Way

Most of the Grand Challenges in Computing lie ahead. 
next phases - complete the intertwined destinies of: 
Internet, Personal Computing, Teaching real Computer 
Literacy to all!

http://www.youtube.com/watch?v=tQg4LquY0uU
http://archive.cra.org/Activities/grand.challenges/kay.pdf


Alan Kay’s ‘Grand Challenges’

- Internet
- Personal Computing
- Teaching real Computer Literacy to ALL

How far away from overcoming these ‘grand challenges’ 
are we? 

Is overcoming them even possible? If so, how?



Some of Alan Kay’s reflections

- "The best way to predict the future is to invent it.", 1971.

-  Kay elaborated on his theme on other occasions, "The 
future is not laid out on a track. It is something that we 
can decide, and to the extent that we do not violate 
any known laws of the universe, we can probably 
make it work the way that we want to.", 1984 (2004 talk 
at OOPSLA)

- Alan Kay is attributed with saying "Technology is 
anything that was invented after you were born."

http://www.cs.uni.edu/~wallingf/blog/archives/monthly/2004-11.html


Tim Berners-Lee (1955 - )

It all started at CERN ( the famous European Particle 
physics Laboratory in Geneva). 

He wrote a program at CERN in 1980 called Enquire, a 
predecessor to the World Wide Web which he called a 
"memory substitute," for his personal use to help him 
remember connections between various people and 
projects at the lab 

The inventor of the World Wide Web and 
director of the World Wide Web Consortium, 
which oversees its continued development. 

http://en.wikipedia.org/wiki/ENQUIRE


Thank you!

Next week: A (brief) history of the Internet!

My email: kim.oshea@ul.ie

    My office: CS2-034

My contact hours: Mondays 11am-12pm

  Thursdays 3pm-4pm


