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Agenda

● Binary
● Data Representation
● Encoding



Computers work with 0 and 1



Numbers in binary

14210 = 2 * 1 + 4 * 10 + 1 * 100
14210 = 2 * 100 + 4 * 101 + 1 * 102

100011102  = 0 * 20 + 1 * 21 + 1 * 22 + 1 * 23 + 
0 * 24 + 0 * 25 + 0 * 26 + 1 * 27 

100011102  = 0 + 2 + 4 + 8 + 0 + 0 + 0 + 128
100011102  = 14210



Doing math in binary

  10001110   142
+ 00101011 +  43
= 10111001      = 185



Floating point numbers

How do we represent floating point numbers?

1.2345 = 12345 * 10-4

Significand * BaseExponent



Floating point numbers

IEEE 754

Significand * BaseExponent



Overflow

Overflow

  11111111        255
+ 00000001      +   1
  00000000      =   0 ?!



Overflow



Encoding

How do we represent characters?

The answer is encoding!



ASCII

American 
Standard 
Code 
for 
Information 
Interchange



UTF-8



Playing with binary data in Ruby

Array#pack
String#unpack

http://www.rubydoc.info/stdlib/core/Array:pack
http://www.rubydoc.info/stdlib/core/String:unpack


See also

CS50 2017 - Lecture 0 - Scratch

https://www.youtube.com/watch?v=y62zj9ozPOM

