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Bits and Atoms
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iNFORM - Tangible Media Group MIT

Human Computer Interaction



https://tangible.media.mit.edu/project/inform/

Birdly, Somniacs

Birdly

SOMNIACE =

Interactive Experience
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Generative Design
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B Parametric Design



The impact of code in design



Before Parametric Design

Reproducible curves
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Before Parametric Design

Splines: Reproducing curves at different scales




Before Parametric Design

e % S :

Jorn Utzon sketches ¥4



Before Parametric Design



Splines: Analog to Mathematical Model (Bezier Curve)




Getting to the Basics

 What is Digital?

* What is Analog?



Analog and Digital Signals

« An analog signal is a continuous wave form that
changes smoothly over time

« Adigital signal is discrete. It can have only a
limited number of defined values, often as
simple as 1 and O

Value Value
A A

" ‘ ‘ ‘ I ‘ -
Time Time

a. Analog signal b. Digital signal

Analog vs Digital
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Diagram for the computatien by the Eogine of the Numbers of Bomoulli.  See Note G ¢
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‘ ‘ [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.

Ada Lovelace
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Electromechanical Computers
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The first computer bugs
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Logic with Switches (boolean logic and logic gates)



Logic Gates into Binary adders (and Calculators)
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Volatile memory non volatile memory

Data Storage and Memory



Iohone 7 A10 CPU: 3.3 Billion Transistors
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Electricity into Binary

What are Bits all about?



0

TRUE FALSE
HIGH LOW

ON OFF
OPEN | CLOSED
ACTIVE INACTIVE
UP DOWN




DECM BINARY EQUIWVALENT PULESE « COOE WAVEFORMS
NUMBER 23 22 21 20 1 29 22 21 20
+
0 O 0 0 O
. o 0 0 ¢ 'L
: o 0 1 0 "
3 0 © 1 1 __[m-
4 0 1 o 0 Il
) o 1 0 1 1 o
. C e N
y o 1 1 1 —JLITIu
8 1 0 0 O J1
9 1 0 0 1 St
10 1 o0 10 LI
N {8 1 1 S UL
0 1 1 0 0 JUL
13 1T 1+ 0 1 'J—Ln_n—
14 ! 1 1 0 SJUU
5 R JUUUL

Counting in Binary



Binary Decimal Hexadecimal
0000 0 0
0001 1 1
0010 2 2
0011 3 3
0100 4 4
0101 5 5
0110 B )
0111 7 7
1000 g 8
1001 o) 9
1010 10 A
1011 11 B
1100 12 C
1101 13 D
1110 14 E
1111 15 F

Hexadecimal

Binary

Groups
of four

Hex



#1ABCOC
Turquoise

#16A085
Green Sea

#F39C12

#2ECCT71
Emerald

#27AE60
Nephritis

#EG7TE22
Carrot

#D35400

#3498DB
Peter River

#2980B9
Belize Hole

#E74C3C
Alizarin

#C0392B

#9B59B6
Amethyst

#8E44AD
Wisteria

#34495E
Wet Asphalt

#2C3ES50
Green Sea

#7F8C8D

Oranae Pumpkin

Hexadecimal Colour

Pomegranate Asbestos




-Keyboard
-Mic
-Mouse

-Scanner
-Webcam

Fitting it all together

ROM & RAM

* Monitor

' Printers

e d Processor B Output g - Speakers

Hard disk
Floppy disk
USB pen
CD-RW
DVD-RW

- Data
Projector

Control Unit
ALU/
Registers



def add>5 (x):
return x+5

def dotwrite(ast):
nodename = getNodename ()
label=symbol.sym name.get (int (ast[0]),ast[0])
print s [label="%s' % (nodename, label),
if isinstance(ast[1l], str):
if ast[l].strip():
print '= %s"];' % ast[1]
else:
print '"]°
else:
print '"];°
children []
for 1in n, childenumerate(ast[1l:]):
children. append (dotwrite (child))

I~

print , ' ts —=> {' % nodename
for 1in :namechildren
print '%s' % name,

Coding Languages

Syntax and instructions



Coding Languages

Compiling and Interpreting

Translator program

¥

1 1
0 0
1 1 0
0 0

Program is

written in high
level language

Machine code
is produced
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