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Lecture 1. Due diligence for the course + Overview.

= Hour of Code
= Computer Science Unplugged
= This Is MEGA-Mathematics!

Lecture 2. A short history. Pre-electronic computation. First computing devices. Development of
underlying concepts to computing.

= Antikythera Mechanism (youtube) (wiring diagram of gears)
= Napier’s bones (simulator)
= Jacquard Loom
= Babbage’s machine (Video series episode 1 through 4)
= History of Computers
= History of Computer Science
= from J Shallit (Waterloo, CS 134)
= from J Kopplin
= The Enigma, a biography of A Turing (The Imitation Game, movie)
= Turing Award Winners

Lecture 3. Modern Information Technology.

= Workplace transformations: Google Drive + Forms + Doodle + Trello + HipChat.

= Multidimensional on-line personalities: from websites to integrated social media and mobile
computing.

= Internet of Things: IFTTT and NEST technologies. (wiki)

Lecture 4. Fundamentals. How computer science often uses simple, abstract, elegant models that
allow us to see the main issues: the Turing Machine, a surprisingly powerful model of computing.

= Definition of a Turing machine (Cambridge University)
= Turing machine simulator

Lecture 5. What “discrete” means to a computer scientist. Bits, circuits, logic.

Lecture 6. The Central Dogma of Computer Science: Input -> Algorithms -> Output. And how this is
made concrete: programs, variables, assignment, operations.

= Code: Blocks and JavaScript
= |nteractive Java Interpreter
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http://www.bci.mcgill.ca/cs102/
https://hourofcode.com/ca
http://csunplugged.org/
http://people.ibest.uidaho.edu/~foster/pub/mega-math/workbk/main.ps
https://en.wikipedia.org/wiki/Antikythera_mechanism
https://www.youtube.com/watch?v=UpLcnAIpVRA
https://en.wikipedia.org/wiki/Antikythera_mechanism#/media/File:AntikytheraMechanismSchematic-Freeth12.png
https://en.wikipedia.org/wiki/Napier%27s_bones
http://www.mathematik.uni-marburg.de/~thormae/lectures/ti1/code/napierbones/napierbones.html
https://www.youtube.com/watch?v=K6NgMNvK52A
https://www.youtube.com/watch?v=PFMBU17eo_4
http://www.computerhistory.org/timeline/
https://cs.uwaterloo.ca/~shallit/Courses/134/history.html
http://www.computersciencelab.com/ComputerHistory/History.htm
http://press.princeton.edu/titles/10413.html
https://www.youtube.com/watch?v=S5CjKEFb-sM
https://en.wikipedia.org/wiki/Turing_Award
http://drive.google.com/
https://www.google.ca/forms/about/
http://doodle.com/
http://trello.com/
http://www.hipchat.com/
https://ifttt.com/
https://nest.com/ca/
https://en.wikipedia.org/wiki/Internet_of_things
https://www.cl.cam.ac.uk/projects/raspberrypi/tutorials/turing-machine/one.html
http://morphett.info/turing/turing.html
https://code.org/learn
http://www.browxy.com/
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Lecture 7. Instructing computers to react to their environment: Conditional execution.

= Stackoverflow

Lecture 8. Enslaving computers. Iteration and looping combined with conditionals.

Lecture 9. Popular media and Computer Science (A break from geeky programming...) Life
lessons for seducing computer scientists: memorizing important moments from 2001 A Space
Odyssey, Wargames, Ghost in the Shell, Mr Robot, and HBO’s Silicon Valley.

= Bachmanity

Lecture 10. Compression: The Lost Art. From silly to serious algorithms.

= Pied PiperInc.

= Compression

= CS Unplugged - Compression
= Scratch

= Scratch version of exercises

Lecture 11. Efficiently repaving Montreal streets. Minimum spanning trees.

= This Is MEGA-Mathematics!

Lecture 12. Computational Complexity. Coloring maps with two colors versus coloring maps with
three (or more colors). Tractable versus intractable problems.

= This Is MEGA-Mathematics!

Lecture 13. Syntactic sugar Functions, Modules, Packages. Software Engineering. Open Access +
Open Source.

= Size of Software Systems
= GIT

= Github

= Google Code

Lecture 14. Web and mobile applications. Building a smart phone app for voting

= Code
= AppLab

Lecture 15. Cloud services and Cloud Computing.

= Silicon Valley, s03.e9 minute: 5:50
= Google Cloud Computing.
= Amazon Web Services.

Lecture 16. Databases. Building them and querying them. SQL.
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http://www.google.com/url?q=http%3A%2F%2Fstackoverflow.com&sa=D&sntz=1&usg=AFQjCNFUoKKmZVS3Nibgy4xGsagbeUbT-Q
http://www.bachmanity.com/
http://www.piedpiper.com/
https://www.youtube.com/watch?v=Eb7rzMxHyOk&list=PLOU2XLYxmsIJGErt5rrCqaSGTMyyqNt2H
http://csunplugged.org/text-compression/
https://scratch.mit.edu/
https://code.google.com/archive/p/scratch-unplugged/downloads
http://people.ibest.uidaho.edu/~foster/pub/mega-math/workbk/main.ps
http://people.ibest.uidaho.edu/~foster/pub/mega-math/workbk/main.ps
http://www.informationisbeautiful.net/visualizations/million-lines-of-code/
https://git-scm.com/
https://github.com/
https://code.google.com/
http://code.org/
https://code.org/educate/applab
https://en.wikipedia.org/wiki/Google_Cloud_Platform
https://aws.amazon.com/
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= SQL Fiddle

Lecture 17. How to train your computer. Determining the next song you will listen too. APIs and
Spotify.

= Spotify
= Spotify API

Lecture 18. The Singularity and what it means for you. Neural networks and deep learning.

= Where will you be in 2040?

= Book: The singularity is near; R Kurzwell

= Ted talk: A university for the coming singularity

= Stephen Hawking in The Independent. We aren’t taking artificial intelligence seriously enough.
= Centre for the Study of Existential Risk, Cambridge University.

= The dreams from Google’s Artificial Intelligence

Lecture 19. Social Networks. Graph and network representation. Information flow.

Lecture 20. Privacy + Cryptography + Security + Hacking. Building our own cryptographic
systems. Anonymous.org. NSA. Conspiracy theories. Chaos.

= |ntroduction to Hacking
= The Peruvian Coin Flip
= Public Key Encryption

Lecture 21. Robotics. An excuse for us all to play with Lego Mindstorm.

= |ntroduction to Mindstorm and programming software.

Lecture 22. Bioinformatics. Using computers to understand noisy, imprecise, illogical,
irreproducible,dirty, non-discrete, and generally badly behaving biological systems like bacteria,
fungi and humans.
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http://sqlfiddle.com/
http://www.spotify.com/
https://developer.spotify.com/web-api/get-recommendations/
https://en.wikipedia.org/wiki/Technological_singularity
https://www.amazon.ca/The-Singularity-Is-Near-Transcend/dp/0143037889/ref=as_li_tf_tl?tag=teco05-20&ie=UTF8&camp=1789&creative=9325&creativeASIN=0520271440&linkCode=as2
https://www.ted.com/talks/ray_kurzweil_announces_singularity_university
http://www.independent.co.uk/news/science/stephen-hawking-transcendence-looks-at-the-implications-of-artificial-intelligence-but-are-we-taking-9313474.html
http://centre%20for%20the%20study%20of%20existential%20risk/
http://www.iflscience.com/technology/artificial-intelligence-dreams/
http://www.hackthissite.org/
http://csunplugged.org/cryptographic-protocols/#The_Peruvian_Coin_Flip
http://csunplugged.org/public-key-encryption/
http://www.lego.com/en-us/mindstorms

