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Programming Basics Kick-off
How computers think 



Syntax and instructions 
Coding Languages  



Computational Thinking 
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Artificial Neural Networks 



The impact of code in design 

Quantum Computing 



Creative Code  



Human Computer Interaction  

inFORM - Tangible Media Group MIT



Data Visualisation 



Interactive Experience  

Birdly, Somniacs



Zach Lieberman 

Art  



Digital Fabrication 

Gramazio & Kohler



Digital Fabrication 

Gramazio & Kohler



Parametric Design 

Heydar Aliyev Centre, Zaha Hadid



Generative Design  

Michael Hansmeyer 



Generative Design 

Iris van Herpen and Neri Oxman Nervous System



the times before designers had computation 



Reproducible curves 



Splines: Reproducing curves at different scales   



Jørn Utzon sketches   
Before Parametric Design  



Before Parametric Design  



Splines: Analog to Mathematical Model (Bezier Curve) 



Getting to the Basics  

• What is Digital?  

• What is Analog? 



Analog vs Digital  



Analog Mediums 



Jacquard Loom



Jacquard Loom  



Babbage engine



Ada Lovelace 



Ada Lovelace 

[The Analytical Engine] might act upon other things besides number, were objects 
found whose mutual fundamental relations could be expressed by those of the 

abstract science of operations, and which should be also susceptible of 
adaptations to the action of the operating notation and mechanism of the 

engine...Supposing, for instance, that the fundamental relations of pitched sounds 
in the science of harmony and of musical composition were susceptible of such 
expression and adaptations, the engine might compose elaborate and scientific 

pieces of music of any degree of complexity or extent.

“
”



20th century and the first electronic computers  
Electricity! 



Electromechanical Computers 

Relays  The first computer bugs 



Valves  Transistors  

Solid State Computers 



Electricity into Binary 
What are Bits all about?  



States   



Counting in Binary  



Hexadecimal  



Hexadecimal Colour 



Logic with Switches (boolean logic and logic gates) 



Logic gates 



Applications of individual logic gates 



https://vimeo.com/134128442





Apollo guidance computer - 4,100 NOR gates



Modularity and Reconfigurability: Universal Gates - NAND & NOR



Logic Gates into Binary adders (and Calculators) 



iPhone X A12 CPU: 7 Billion Transistors
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Bits and Atoms  
Luke Franzke - 2018  


